
Fuel Radionuclide inventory Worksheet

,L Fuel and Template lnfutabon, ,
Fuel Name FRR MTR-S (U3D8-LEU) INDONESIA

SNF D3# 502
Fuel Units & Desor 142 - ASSEMBLY
Heavy Metal Mass: BOL.1775kg EOL.15975kg
ROD Storage Site- SRS

'Fuel decay start date 2010
Estimates as of. 2010

Template: ATR (Uht Water. Alum. 601to010 , U)

'Template Bumup(MWd) 3672
Template BOL Heavy Metal Mass (MT) 000116689

Template Decay Tune 5 years

Estimated
Canister usage

1BVa10'
j 592 j

11. Vnhmates 2 - m xn xb b Y. YD. Gamma Sources

CUMWd From -, Nominal - ' Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

- Temolate . Fuel Bumup (MWd)9 Bumup (MWd)O (Ci) bnventouies(CI) Inventories(Ci)

Photon Total
Energy Photons/sec

. Group (bounding)sk Radionuclide
Ac-227
Arn-241

16,80959 33.61919 002
16,80959 33,61919 o.
16.80959 33,61919 00i

2 44E-06 489E-06 Avg MeV
1 88E+O1 3 76E+01 00150 6486E+15

7 64E-03 t53E-02 00250 t397E+15
2 51E-02 5.02E-02 00375 1289E+15

Am-2 I 4921E-06 16,809.59
5 7244E-09 16,809.59 33,61919 0 00E+00 9 62E-05 I E+tS

1.3124E-32 9 0 00E+00 221tE-28 8 083E+14

Cm-243 23676E-07 919 0 00E+00 3 98E-C 01250 7000E+14

Cm-244 5.2042E-( 33.619 19 0 00E+00 02250 6851E.14

Co-60 33 619 19 006E+00 1t28E+00 0 3750 3 316E+14

Cs-t34 33,61919 0o( 1 64E+04 0 5750 4 0SSE+15

Cs-135 16,809 9 33,619 19 4
16.809 9 33,619 19 -

E-02 1 16E-01 0 8500
E04 9 66E+04 t2500

Cs-t37
Eu-1 16,809 59 1.38E+03 2 76E+03

3 9134E602
I Fe-55
i H-3

I Np-237 _ _

Pa-231 _ _ _ _ _ _ _

6 7429E-03
16,80959 33,61919 000E+00 658E+02 1,32E+03

16.80959 33,861919 0 00E+00 1 13E+02 2,27E+02

16095 9 33.619 19 0 00E+00 t 78E+02 3 56E+02
6 006E+1 o

3 6 661E+09

4 19 0 006+00 1 5 0000 2002E+04

16,80959 33,61919 000E+00
16,809 59 33,619 19 0 00E+00
16,809 59 33,619 19 00WE+00

E+03 7 0000 2232E+03
3 21E-01
3 00E-05

11 0000 ~ 2.516E+v2

E-12 16,809 59 6 32E-08 t 26E-07

2 5452E+00 16,809 59
2 0550E-02 16,809 59

Pu-240
Pu-241
Pu-242
Ba-226

- Ra-228
Ru-I106

4 2838E-04
2 4401 E-04
6 8764E-02

1

33,61919 0OOE+W 428E+04
33,619 19 6OOE+00 345E+02
33,619 19 0 00E+O0 7,20E+00
33,619.19 OOE+00 4 1OE+O0
33,619.19 0OOOE+00 1 16E+03
33,619 19 0 OOE+00 6 l1E-03

8 56E+04
6 91E+02
1 44E+01
8,20E+00
2.31 E+03
1t22E-02
128E-06

1.9055E-01
12936E-05
1 1574E-05

2 7505E+00

16,809,59 33,619 19 C
16,809 59 33.61919 a
16,809 59 33,619 19
16,809 S9 33,619 19 I
16,809 9 33.619 19 I

503E-11 I 01E-10
3,20E+03 641E+03

E+00 2 17E-01
E+DO 1 95E-01

4 35E-01

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

33.61919 0OOE+00 462E+04 925E+04
33,619 19 0 OOE+00 7 10E+00 1 426+01

33,61919 0 00E+00 317E-08 6.34E-08

16,809 59 33,6191 0 286E-04 5.73E-04
t 31E-10 263E-10_ A 4 n r 4 e

78132-5lb 16, 5ouev9
A AP,5-5 11(AM(_IQ 33v61919 0. vv+00 7 416 -04 I 48E-03

U-232
U-23
U-234
U-235
U-236-

13151E607 16,80959 33,61919

1 9564E-09 16,809 59 33,61919
18371E-04 16,80959 33,61919
-2 7235E-06 16,809 59 0 00

. o.^^r nc.aosnei q e 0 -

^ AAt, AAI 2.21E-03 442E-03
I 3,29E-05 6 58E-05

3 09E+00 6 18E+00
3 09E-02 7 67E-02

Thernal Power
Nominal Head ,-Bounding
_ Output " '

1
1eirt Output

(Watts) ' (Watts)
81i2E+02 1 70E+03

Total Total

7 67E-02
nnnF15b493E-OS 16,ev95 v'DvUY w

-4 -- - -OA A e o
+00 2 60E-01 5,21E-01

E-02 4 77E-02 4 77E-02
E+w 4 62E+04 9 25E+04

*4 28510 09
2 750SE+00 16,80959 33,81919 DOwE

tides
;dtecl&m Summary. Buruma Sumnaur

8 65E+04 1 73E+05 I

ae Su �
From SFi DUed 1 00sis sor rar. . r-

Reactor W UGIHT WATER PTiWA Template was 5sd tor te tlari; ries

Fuel Cladding AU ALUM s 0d mattes ATR Teqlatle orn a bittre parameter (enrnchment) makiN ATR a reasrnable

BOL HM Constituents | U

BOL Enrichment 'WI 20 6t 100

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

From SFD Estimated

Nominal 160v955 or ulalu ripcated tam he heav metal mass ees"oed

Boundmg 33 61919 6 g 1 asaned to be twice 11mbial MI tJM

Checks . ,

Estimated Burnupe
Burnup mutiplier Given Burnup Eatenated EOL Hi/Given EOL HM

Nominal |_O 3v0i 101|
Bounding 06C

'Reactor shustdown. core removal, storage. sthipping or olrer date confirming Vial Irradiatont ceased for iuel

aTotal burmup for all fuel assodated with lis worksheet must be dvided by BOL heavy metal mass to get specific burnup values (MWd`MT)

March 2003

DOE/SNF/REP-078
Revision 0

Mar- h 2003
Page CG4010 ofCS81



Fuel Radionucilde Inventory Worksheet
L Fad and Template oiormrl 4L '

Fuel Name FRR MTR-S (U308-LEU) PERU
SNF ID S. 504

Fuel Units 8 Descr: 23- ASSEMBLY
Heavy Metal Mass: BOLd322kg, EOL=28 98kg
ROD Storage Site SRS

'Fuel decay start date. 2010
Estimates as of 2010

Temptate. ATR (Ught Water. Alum .60 to 10O%, U)
'Template Bumup(MWd). 3672

Template BOL Heavy Metal Mass (MT): 0 00116689
Temtdate Decay Tiine S years

Estimated
Canister usage

18"x10'
I 096

U. Estimates . - 11m X. Xb Y. Yb Gamma Sources

Photon ^ Total
CiJMWd From Nominal , Bounding Fuel Initial Activdty Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide - Ternplate Fuel Bumup (MWd0 Bumup (MWd)' (Ci) Inventones(Ci) Inventones(CI) Group (bounding)
Ac-227 1 4545E-10 3,049 40 6,098 80 0 00E+00 4 44E-07 8 87E-07 Avg. MeV
Arn-241 1 1190E-03 3,04940 6,09880 000E+00 341E+00 6.82E+00 00150 1 177E+t5
Am-242m 4 5425E-07 3,049 40 6,098 80 0 00E+00 i 39E-03 277E-03 0 0250 2.535E+14
Arn-243 14921 E-06 3,04940 6.09880 0 00E+00 455E-03 9 IOE-03 00375 2.339E.1 4
C-14 57244E-09 3.049 40 6.098 80 000E+00 1 75E-05 349E-05 00575 2.300.E14
CI-36 1_3124E-32 3,04940 6.09880 0 OOE+00 4 00E-29 8 OOE-29 00850 1 466E+14
Crn-243 2 3676E-07 3,049 40 6 098 80 OOE+00 7 22E-04 1 44E-03 01250 1.2708E14
Crn-244 5 2042E-05 3.04940 6,09880 0 OOE+00 1 59E-01 3.17E-01 02250 1.243E814
Co-60 38208E-05 3,04940 6,09880 000 E+00 1 17E-01 2.33E-01 03750 6016E813
Cs-t34 4 8693E-01 3,049 40 6,098 80 0 00E+00 1 48E+03 2 97E+03 0 5750 8263Et14
Cs-135 34477E-06 3,04940 6,09880 000E+00 I05E-02 2Z10E-02 08500 1 157E814
Cs-137 28731E+00 3,04940 6,098B0 000E+00 876E+03 17 5E+04 12500 2153E.13
Eu-154 8.2053E-02 3,04940 6,09880 0 OOE+00 250E+02 500E+02 17500 9028E+11

1.894E+12
1 089E+10

1-129 7.5300E-07 3.049 40 6.098 80 0 00E+00
Kr-85 2 8595E-01 3,04940 6,098 80 0 0E+00 8.72E+02 1 74E+03
64-237 9.5479E-06 3,04940 6,098 80 0 00E+00 2 91E-02 5 82E-02
Pa-231 8.9297E-10 3,049 40 6,098 80 0 00E+00 2 72E-06 5 45E-06

U
Pb-210 3.7609E-12 3,04940 6,09880 000E+00 1 15E-08 2 29E-08
Prn-t47 25452E+00 3,049 40 6,098.80 0 00E+00 776E+03 1 55E+04
Pu-238 2 0550E-02 3,04940 6,098.80 0.00E+00 627E+01 1 25E+02
Pu-239 42838E-04 3,04940 6,09880 0.00E+00 1.31E+00 2 61E+00
Pu-240 2 4401 E-04 3,04940 6,098 80 0.00E+00 7 44E-01 1 49E+00
Pu-241 68764E-02 3,04940 6,09880 000E+00 210E+02 419E+02
Pu-242 36329E-07 3,04940 6,09880 000E+00 1.11E803 222E-03
Ra-226 3 8045E-1 1 3,04940, 6,098 80 0 00E+00 1 16E-07 2 32E-07
Ra-228 29902E-15 3,04940 6,098 80 000E+00 912E-12 1 82E-11
Ru-106 1 9055E-01 3,04940 6,098 80 000E+00 5 81E+02 1.16E+03
Se-79 1 2936E805 3,04940 6,098 80 0 00E+00 394E-02 7 89E-02
Sn-126 1 1574E-05 3,04940 6,09880 000E+00 353E-02 706E-02
Sr-50 27505E+00 3,04940 6,098 80 0 00E+00 839E+03 1 68E+04
Tc-99 4 2239E-04 3.049 40 6,098 80 0 00E+00 1 29E+00 2.58E+00
Th-229 1 8548E-12 3,049 40 6.098 80 0 00E+00 5 75E-09 1 15E-08

-1,

al Power

U-234 1 8371E-04 3.049 40 6.098 1
Nominal Neat Bounding

- Output Ha Output
(Wattsl (WattslU-235 -2 7235E-06 3,04940 0 00 1 14E-02 313E-03 1.14E-02

U-236 1 5493E-05 3,049 40 6.098 80 008E+00 4 72E-02 9 45E-02
U-238 -4 2851 E-09 3,049 40 0 00 9 04E03 9 03E-03 9 04E-03
Y-90 2.7505E+00 3,04940 6,098 80 0 00E+00 8 39E+03 1 68E+04
Other Radionuclides 1 57E+04 3.14E+04

1.555+O2 3 0CE+02
otrial Total

I-

I

-I
From SFD Used Basis for Parameter Differences:

Reactor Moderlaor UGhTWATER UGHTWATER Ths Termplate was used fo tie t g measra
Fuel Cladding ALUM ALUM 1 W matches ATR Template an at h.t ore parameter (enrdnent) makas ATR a retsis

BOL HM constituents UU
BOL Fnrlkh-nt % I 1842857201 60o tot 00

I
Bumup Summary (MWdf Basis for bumup used in estimate:

From SFO Estleated
Nomina 3.049 4 Nomal rnup ca d tom the heavy metal mmss desoyed.

Bounding 6 098 80j_ 6idl bwnup assayd to be Nice roanal tuera

Checks

Estimated Bumup(
Gumup Mutpl Given Bumup Estimated EOL HWGiven EOL HM

Nominal 0 3 03
Boundimg 060

'Reactor shutdown, core removal, storage shipping or other date confirming tat Irraciation ceased for fuel

'Total bumup for as luel assodated wi this worsheet must be dveded by 80L heavy metal mass to get speafic bumup values (MWd/MT).

U

DOEISNFAREP-078
Revisin 0

Mas h 2003
Page C 402 of C-581



Fuel Radionuclide Inventory Worksheet - -

2L Fadl and Template IrunrmtMah
Fuel Name MiR MTR-S (U3SI2 LEU) CANADA

SNF IDt 513
Fuel Units & Descr. 35 -ASSEMBLY
Heavy Metal Mms Bi0150 75kg EOL=45 675kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of: 2010

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

'Template Bumup(MWd) 3672
Template SOL Heavy Metal Mass (MT) 000116689

TemplateDecayTime 5 years _

Estimated
Canister usage

18-x10
i 1 46

-- -------- r r.=...=
1f L^_^ m D Ws, . SV"|9CA

Un.esu~-i .,.I -. , - - .

CIVMWd From
Temolate

Nomnal / Bounding Fuel Ineial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)' Bunnup (MWd)' - (Ci) lnventories(Ci) Inventones(CI)

IPhoton T I I
Energy Photons/sec
Group (bounding)

Radionuclide
4,01 IIU1 2 Ae b rUtA t .^A

Ac-227 14
An-241

4,8u6 12 9j,612 25 U o.

4,806 2 9,612 25 0 C
4,80612 9,612.25 O(

out:+w 1 40E-06 Avg MeV
1 08E+01 I 0 0150 154E+15

437E-03 I 00250 3995E+14
Am-242m
A 4,80612 E-03 1 43E-02 I 00375 3 687E+14

5 7244E-09 4,80612 E+OO 2.75E-05 5S0E-05 I 00575 3 625E+14

1 3124E-32 4 0 00E+00 6.31 E-29

Cm-243 2 3676E-07
Cm-244 5 2042E-0S
CO-60 3 8208E-05

5 0 oOE+00 I 14E-03
5 0 OWE+00 2 50E-01

9,61225 0 W0E+00 1 84
9.61225 0 00E+00 2.34

9 431E+13
0-5750 1 302E.15

Cs-1 2 4I8
@, , _ .

-

Cs-t35 34 1.806 12 9.612 25 0 WOE+00 0o8500 1 824E+14

Cs-t37 4.806 12 9,612 25 I 2 76E+04 1 2500 33.^3E+13

- Eu-154 4,806 12 9,612 25 789E+02 I 17500 1 423E+12

Eu-t 12 4,806 12
3 4,806 12

E
E+02 3 76E+02 | 22500 29855E.12

3 24E+01 6 48E+01 | 2 7500 1717E.10

i-1-3 1 0599E-02
l I-129 7-5300E-07

t Kr-85 2 8595E-01
9 Np-237 9 5479E-06

4 E+OD 5 09E+01
0S OOE+00 3 62E-03

9,61225 0 OOE+00 1

1.806 12 9.e12 25 0 OOE+00 77 1 O uO 7 l1s5E+01

Pa-231 8 9297E-10
Pb-210 3 7609E-12

I Pr-147 2 5452E500
^ u Pu-238 2 0550-02

Pu-239 4 2838E-04

4,806 12
4,806 12
4,806 12
4,806 12

4,80612
4.806 12

9,61225
9,612.25 I

58E-06
1.81 E-08 3 62E-08
1t22E+04 2.45E+04
9 88E+01 1 98E+02

2 4401 E-04
6 8764E-02Pu-241

! 9,6125 0 OE+00 2.06E+00

9,612.25 0 O0E+OO 1.17E+00
9 61225 0 OOE+00 3.30E+02

9,61225 0 OE+00 1 75E-03

9,61225 0OOE+00 1 83E-07

9,612 25 0OOE+00 1 44E-11

4 t2E+00
2 35E+OO

Pu-242 3 6329E-07 4,806.12
Ra-226 38045E-11 4,806.12

- Pa-228 2.9902E-15 4.806 12
Ru-106 1.9055E-01 4.806 12

2 87E-1 1

-0U- A --t.2936L-Ob
1.1574E-05

2 7505E+00

4,8vo 1Z
4,806 12

9,612 25 000E+OO 9 16E+02 1 83E+03

9.612 25 0 00E+OO 6 22E02 124E-01

9.612 25 0005.00 556E-02 1.1I+-01
9,612 25 0005E+O 1 32E+04 2 645.u4

9,612 25 0 O0E+OO 2 03E+00 4 06E+00

9,61225 005E+00 906E-09 1 81E-08

Sr-go
Tc-99
Th-229
Th-230
Th-232
TI-208
U-232
U-233
U-234
U-235
U-236

4,806 12
A WV8 19

9,61225 0f
9.61225 0 e
9,612 awc e

E.08 4.806 12

-07 4.806 12
9612t25 C 00
9,612.25 0 DC

-05 1 64E-04
E-11 7 51E-11
E-04 4 24E-04
-04 1 26E-03 Thermal Power

E-06 1 88E-05 Nominal Heat Bounding1
4,8061 2 9,6t.

4 4,806 12 9.6t.
5 4,806 12 0 C

S 4,806 12 9,61:

-Et 1 77E+OO
E4 2 t 9F-42

, Output Heat OUW
M.".1 I tw.".18 OAF

t.5493E-O4 225 7 45E-02 1 49E01 2A4E+02 4.75+02

1 36E4-2 1.3E-02 I Total Totat.AA=.4.tlA^.1442851 E4-9
27505E+00

4,806.12
4,806.t2 O0E+00 1.32E+04 2 64E+04

2 47E+04 4 94E+04

.eip nium"iry

i Template Selection Sum,,iary, From SFD Used iBasis for Parameter Differences:

Reactor Modertr UGHTWATER UGHTWATER The Temp'ate was e tfote lollomig rStlas

I Fuel CddIg ALUM ALUM This bel ma thes ATR Template tena but me parameter (rernret) malarg ATn a reasmable

OL 1tM Constituents U U jmati

BOL E6rkthme.^t 2o to1100 J

II Burnup Summary (MWd? I Basis for burnup used In estimate:

From SFD Estenated

Nominal | 4,806 12 etal bmvp caksiated tbom te Feay metal mass destroyed

Boundmg| 9 61225 jng iupr t ttoP &ted it U" e erile b

Checks

Estimated Burnup_

Bumup Multipler Given Sumup Estimated EOL HWGiven0 EOL HM

NominaI 0 3 1 05_

Reactor shutdown core removal, storage. shipping or other date coifirnng that irradaton ceased for luet
1
Total burrs!u for alt lust assodated with fhis worksheet must be dvided by SOL heavy metal mass to get spedlic burrms values (MWdNMT)

- DOEISNF/RtEP-078
Revlsiont 0

March 2003
Page C-403 of C-581



I.

Fuel Radionuclide Inventory Worksheet
L Furl ard Temptate lafirrtio, L , _

Fuel Name FRR MTR-S (U3SI2 LEU) GERMANY
SNF 1 2- 519

Fuel Units & D~scr: 97 ASSEMBLY
Heavy Metal Mass BOL=15S.2kg. EOL.131 804kg
ROD Storage Site SRS

'Fuel decay start date: 2010
Estenates as o1 2010

Template: TRIGA-AI (LWAJ-Znh Almn 10 to 20-%. U)
'Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT): 0 00018
Template Decay Trme 5 years

EstIrnated
Canister usage

186x 10O
404

U. Fstmtes m X. Xb bY Yb Gamma Sources

Photon TotalCUMWd From 'i Nominal Bounding Fuel Induas Actvity Nominal Fuel Bounding Fuel Energy Photons/sec
Template Fuel Bumup (MWd) Bumup (MWd)f (Ci) ^ Inventories(C) inventones(Ci) Group (bounding)Radionuclide

Ac-227 8 0632E-1 0
AM-241 2 2586E-03
Am-242m 1 9925E-06
Am-243 2 3323E-07

1 OOOE+00 1 80E-05 3 60E45 Avg
I OOOE+00 5 04E+6t01 1E+02 o

0 4 45E-02 8 90E-02 002
22.332 30 E-03 1 04E-02 0 0375 2044E415

C-14 4 3308E-05 22.332 30 I 1 93E+00 I 00575 1.567E.15
4 3023E-08 22.332 30 1 92E-03 00850 1 097E615
2 7429E-07 22 33230 44,664 59 0 OOE+00 0 1250 1 640E+15

22,33230 44,664 59 0 OOE+00 I 9155E+14
Co-60 44.664 59 0 OOE+00 6 92E+02 4 075E6i<A
Cs-134 O 006+00 2 32E+03
Cs-135 3 1549E405 I OOE+00 7 05E-01 1 41E+O I 08500
Cs-i37 2 7564E+00 3 16E+04 1 23E+605 12500
Eu-1 54 1.3490E+00 22,332 30 44.6641 4 6 03E+04 1 7500 3773E+13

4.38oE0-01 22,332 30 44.66459 0 C E+04 22500 4586E+12
22,332 30 44,664.59 0 OOE+00 z7500 3725E+10

--3
1-129

22,332 30 44,664 59 0 OOE+00 2 A
22.332 30 44,664 59 0 OOE+00 1

3.5000 4.353E+09
2.558E.04

Kr-85 44,664 59 0 OOE+00 5 63E+03 LND-237 14 54 59 0 OOE+00 3 23E-02 6 46E-02
Pa-231 3 5970E-09 8 03E-OS 1 61E-04
Pb-21 0 82511E-15 22.332.30

2 0767E+00
1 3514E-03

22,332.30 44,664 59 0 OOE+C
22,332.30 44,664 59 0 OOE+O
22,332.30 44,664 59 0 OOE+O

1 84E-10 3 69E-10
4 64E+04 9.28E+04
3 02E+01 6 04E+01
1 27E+02 2 54E+02 IL

Pu-240
Pu-241 I 2574E-01

3 0602E-07

22,332.30 44,664 59
22,332 30 44,664 59
22,332 30 44.66459
22,332 30 44.66459

.00 506E+01 t O1E+02
+00 2 81 E+03 5 62E+03
+00 6 83E-03 1 37E-02

Ru-1 06
Se-79
Sn-126
Sr-90

22,332 30 44,664 59 0 OOE+00 4.05E-06
22,332 30 44.664 59 0 OOE+00 2 09E+03
22,332 30 ' 44,664 59 0 OOE+00 2 89E-01
22.332 30 44,664 59 0 OOE+0O 2 73E-01

2 56E409
8 110 E06

4 19E+03
5 78E-01
5 47E-011.2239E-05

2 6000E+00
4 4120E-04
1 4749E-10
1 9549E-11

5 81E+04 1.16E+05
22,332.30 44,664 59 0 OOE+00
22,332 30 44,664 59 0 OOE+00
22,332.30 44,664 59 0 00E+00
22,332 30 44.664 59 0 OOE+00

1 97E+01
6 59E-06
8.73E-07

TI-208
U-232
U-233
U-234
U-235

22.332 30 44,664 59 0 OOE+00 4 35E-(
44,664,59 0 OOE+00 1.25E-03
44,664 59 0 00E+00 2.93E-03
44.664 59 0 OOfEO 3 87E43.n 7 74F n

Thermal Power
Nomrnal Heat Bounding

Output - Heat Output
(Watts) (Wagts)

1.12E+03 2,24E.03

v ------ 7 wc-
-2 6159E-06 6 71 E-02 8 66E403 6 71 E-02

U-236 1 2717E-05
U-238 -3 8857E-08
Y-90 2 6015E+00
Other Radionucikdes
ii. Template Selectd Sunaumry. Biunup S

22.332.30 44.66.$59 0 OOE+0 2 84E-01 5 66E-01
0 417E602 4 09E-02 417E-02
$ 59 0 OOE+00 5 81E+04 1.16E+05

8 49E+04 1 706+05

Total Total

From SF0 Used
Reactor Moder tor [WAND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE _

Fuel CLtdg A[ ALUM

BOL HM Consttuents I U U
80L Enrchment % I 1 99999963 tino 9 21

Basis for Parameter Differences- L
I Bumun Summa-, VM,5 Li.- - - . - f h . p u e , f s , n e

I

From BFD0 I Estimated I
Nominal 22.332 30 Nomrul hpd caiated trom te teavy mebl mass desbroye&

Bounding - 44 664 59 crhng bWfW assue lo be twice rnmal bmrnD

I
|Estimated Bumup/

Burnup Munt"'IeI Given Bumup

Nominal 3 89 1Bounding 7 791_

Estimated EOL HMlGiven EOL HM
1 1 c00l

-

'Reactor shutdow. core rernoval, storage, shipping or other date confirmsng that Irradation ceased for hat

'Total bumnup Ior aA kueW associated wIth Ias worksheet must be dided by BOL heavy metal mass to gel specdic bueasx vakies (MWd/MT)

DOE/SNF/FtEP-078
Reviskin 0
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Fuel Radionuclide Inventory Worksheet I

,L iend and Template m
Fuel Name FRR MTR-S (WS3=2 LEU) GERMANY

SNF ID J 1067
Fuel Units & Descr: 7 -ASSEMBLY
HeavyMetalMass: BOL1=14 7kg EOL-12936kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of- 2010

Template ATR(lUghtWater Alum.60t0o100. U)

Tempbate Bumup(MWdt) 3672

Template BOL Heavy Metal Mass (MT)' 0 00116689
- TernplateDecay rime S years

Estimated
Canister usage

18,x10'
029

- I Gamma Sources
I _A B 3 t m x_ u

Z b

. C A"s . ' y

I

CUIMWd From Nominal Bounding Fuel Initial Activity , Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)e Bumup (MWd)
2

(Ci) ' Inventones(C) Inventornes(CI)

Photon Total
Energy Photons/sec

I Group (boundinci)
Bt UAd Ile ._nvn w. ------- _ ,

Ac-227 t 4545E-10 1,670 54

Am-241 1 1190EB-3 1,67054

=24361-07 486E-07 Avg I

0 1 87E+00 3 74E+00 001.

Am-242m 4 5425E-07 1,67054 3.341 08 0 OOE+0 I b59-E4 I s

Am-243 lA921E-06 1,67054 3.341 08 000E+00 249E403 4

C-14 57244E-09 1.67054 3,34108 000E+0O 956E46 -06

C1-36 1.3124E-32 1,670 54 3,341 08 0 00E+00 2.19E-29 43

1281E+14
1 260E+14

3 8 033E+13
0.1250 6t356E+13

Cm-243 23676E-07
Crm-244 5 2042E405

e a7n 141 08 0 WEt+Wu 3.5.mm-1,01U t

3.341 08 0006E+00 02250 6.808E+13

3 8208E-05 3.34108 0 00E+00 1 28Et-01 0 3750 3276E+13

Cs-134 4 8693E-C 3.341 08 I 63E+^3 ° 5750 4 5,27E+14

Cs-135 3 3.341 08 3 1 5E-02

Cs-1 37 1.670 54 3,341 C 4 80E+03 9 60E+03

- Eu-154 82053L-E2
Eu-155 3 9134E-02

1.670 54 I 1 37E+02 2 7

1,670.54 0 WE+00 6 54E+01

'500 4 945E+11
2500 1 037E+12
p50 5 968E+09

Fe-S 6 7429E-03 1,67( 108 o OOE+00 1 13

1 oe 'OO0E+OO 1 77 E+01 3 5000 6 619E+83
I H-3 1 0599E-02

I 1-129 7 5300E-07

U Kr-85 2 8595E-01
I tND-237 9 5479E-06

1,67(
3,341.08 0 OOE+00 70000 .1t988E+D3

3,34108 o C 9 55E+02 7 0000 2.21 6E+C2

3.341 08 0 00E+OO 1 60E-02 3 19E-02 11 0000 2498E+01

Pa-231 3,341 08

Pi-210 3.7609E-12 1.670 54

a1 PM-147 2.5452E+00 1,670.4

Pu-238 2 0550E-02 1,67054
)-1 Pu-29, 42838E-04 1,670 54

I 1 49E-06 2 98E-06
0 6 26E-09 1.26E-08
0 4 25E+03 8 50E+03

3 OOE+00 3 43E+01
0 OOE+00 7.16E-01

PL
Pu

2 4401 E-4 3 0 OOE+00 4

68764E-02 1,67054 3,34108 0OOE+00

Pu-242 3 6329E-07
Ha-226 3 8045E-11
Ra-228 2 99026-15

3,341 c08 OC
3,341 oe O C

1.15E+02 2 30E+02
6 07E-04 1 21E-03
6 36E-08 127E-071,67054

1,670 54
1,670.54Ru-1106

Se-79 _
_ri196

1.9055E-01

0 00E+OO 5 0OE-12 9 99E-12
0 00E+OO 318E+02 6 37E+02
0 OE+00 2 16E-02 4.32E-02
0 OE+00 1.93E-02 3 87E-02

12936E-05 1
I 1574E-05 1

2 7505E+00 I 3,341 08 0 OE+00 4

3,341.08 O.OOE+OO 7
I 19E+03
t 41 E+OO

Tc-99 4.2239E-04
Th:-229 1 8848E-12
Th-230 1 7042E-0
Th-232 7 8132E-15
Ti-208 4 4063E-08

11-232 13151E-07

U-233 1 9564E409

3.341 08 0 00E+00 3 15E-09 6 30E-09

3,341 08
3.341 081 670 5

1.7054 3.341 08
1,670.54 3,341 08
1,670.54 3,341 08

0 00E+00

2 85E405 S 69E405
1 31E-11 261E-11
7.36E-05 1 A7E-04
220E-04 4.39E-04
327E-06 6 54E-06

U-234 1,67054 3,341 08 0 OE+0O U3L-o1

Therntal Power

Nominal Heat Bounding .
Output Heat Output
(Watts) (Watts) ,
BA7E+01 1.69E.02

Total Total

- -~ - - -n-
U-235 - 2.72E06 .o, :1

U-236 1 5493E-5 1.670 54

U-238 -42851 E-09 1,670 54

Y-90 2 7505E+00 1.670 54

O 00- 635E403 i 80E403

41.08 0 0OE+OO 2.59E-02

1 00 3 95E-03 3 95E-03
41 08 OOE+00 4 59E+03

8 59E+03

51

=.Z
Terplate Selection Suuary
I From SFD Used Basis for Parameter Differences:

[ F"e Cladda=or g LGHT WATERL UGT WATER This Tes was uset tor athe resons

Reator Mbddeag ALUM A7ALUM ThAofeisW atheS an te patr ; except enridwre

OL HaM Constituents U U

E OL Enrichment % 20 00000028 60 to 100

.

I l Bumup Summary (MWdY

I

BaIn . tIr .ued in es.t.ate'

From SFD I Estimated -A
-

NominalF I 1 67I6-54 sa IXupi caOWald frtom bte heavy Metal nuns destrayi

Boundino I i 3,341 341 08idtbuiaburiiW AdteID bse I.nanal urrwJ

!Check-s _______________________________ I
BEstianted SuupI E

Bumnup Multipl Ie Given aurnup I Estesated EOL HMIGIven EO. NMM
10.361J10Nominkal

I Boundaig I 0721 1

'Reactor shuidawn, core removal, storage, shipping or other date confirmmng that Irradatlon ceased for lust

'Total btanup for all lue associated with this worksheet must be divided by 6OL heavy metal mass to get specific burnp values (MidUT).

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenaiate lnfmusntion , ,

Fuel Name: FRR MTR-S (U3S2 LEU) GREECE
SNF ID a#. 532

Fuel Units & Descr 67- ASSEMBLY
Heavy Metal Mass: BOL74 37kg EOL-67 683kg
ROD Storage Site: SRS

'Fuel decay start dater 2010
Estimates as of: 2010

Template: ATR (Light Water. Aiimn- 60 to 100.. U)
"Template Bumup(MWd): 367 2

Template OL4 Heavy Metal Mass (MT): 000116689
Template Decay Time: 5 years

Estimated
Canister usage:

18x1lr
2 79

H. Estimates ' m x, 
5
e b Y. Yb Gamma Sources

Photon Total
CIUMWd From * Nominal Bounding Fueld Initial Activity Nominal Fuel Bounding Fuel Energy Photonsisec

Radionuclide Template Fuel Bumup (MWd)W Bumup (MWd)' (Ci) I Inventornes(Q - Inventones(Ci) Group (bounding)
Ac-227 1 4545E-10 6,33234 12,66468 0 OOE+O 921E-07 184E-06 Avg MeV
Am-241 1 1190E-03 6,33234 12,664.68 0OOE+00 709E+00 1 42E+01 00150 2443E,15
Am-242m 4 5425E-07 6,332 34 12,664 68 0 OOE+00 2 88E-03 5 75E-03 0 0250 5264E+14
Am-243 1 4921 E-06 6,332 34 12 664 68 0 OOE+00 9 45E-03 1 89E-02 0 0375 4.857E+14
C-14 5 7244E-09 6,332 34 12,664 68 0 W0E+00 3 62E-05 7 25E-05 0 0575 4 776E+14
Cl-36 I 3124E-32 6,332 34 12 664 68 0 OE+00 8 31E-29 1 66E-28 0.0850 3045E+14
Cm-243 Z3676E-47 6,33234 12,664 68 0 OWE+00 450E-03 39 4-03 0 120 2637E+14
Cm-244 52042E-05 6,332.34 12,66468 0 00+E+00 3.30E-01 659E-0 02050 2581E+14
Co-60 3 8208E4-0 6,33234 12,66468 0OWE+00 242E-0 484E-01 03750 1249E+4
Cs-t34 48693E-01 6,33234 12,66468 OE+00 308-E+03 6t7E+03 05750 1716E+5

- 3 7 2 6,33234 12.664 68 0 E00 218E-02 4.37E-02 0 8500 Z403E+14
Cs-t37 2 8731E+00 6,332 34 12,664 68 0 00E+00 1 82E+04 3 64E+04 1250D 4471E+13
Eu-154 82053E-02 6,332.34 12,664 68 O 00E+00 5.20E+02 2 04E+03 17500 1 875E+12
Eu-155 3 934E-042 6,332 34 12,664 68 0 0E+00 2 48E+02 4 96E+02 22500 3 932E+12
Fe-55 6 7429E4-03 6,33234 12,664 68 0 WE+00 427E+t 8 55+4E0 3z75 00 Z62E+10
H-3 It059974-02 6,33234 12,66468 00E+00 671E+02 1.34E+02 350 ZS09E+09
1'129 753062-07 6,33234 12,66468 O0E+00 4277E-03 954E-03 SOOO 7547E+03
Kr-85 23859E4-1 6,332.34 12,66468 OOE+00 1.81E+03 3 62E+03 70000 8414E+02
Np-237 5479E-06 6,332.34 12,66468 0 E006+00 8 605E42 1 61E03 110000 94E+01
Pa-23t 89297E-10 6,33234 12,66468 OOOE+00 51465E-05 2.H3E-05
PU-210 3 7609E-12 6,332 34 12.664 68 0 OOE+00 1-38E408 4.76E+08
Pm-147 275452E+00 6,3323640068 1OOE+02 I 61E+04 3122E+04
pu-238 2 OSSOE2-0 6,332 34 12,664 68 0 OOE+00 1 -30E+02 2 60E+02
Pu-239 42838E-04 6,33234 0 200668-02 20- O E+. 2 671TE+ota T43E+tO
Pu-240 2 7015E-04 6,33234 12,664 68 000OE+ 17655E+00 3409E+0
Pu-241 6 8764E-02 6,332 34 12,664 68 0 OOE+W0 4 35E+02 8 71 E+02
Pu-242 3 6329E-07 6,332 34 12,684 68 0 WOE+W 2.30E403 4 60E403
RaO226 3 8045E-31 6,332 34 12 684 68 OWE+W 2 41 E7 4 82E047
Ra-Z28 2 9902E-15 6 332 34 12,664 68 OOODE+ 1o 89E-11 3 79E-1t1
Ru-106 I1905.5E-01 6,332 34 12,664 68 0OOOE+W I121E+03 2 41 E+03
Se-7g t12936E-OS 6,332 34 12,664 68 0 OOE+W0 8 19E402 t 64E-01
Sn-t26 t.1574E405 6.332 34 12,664668 0z 00E0 3E0 47E0
Sr-90 Z.7505E+W0 6.332 34 12,664 68 0OOOE+OO I174E+Oi 3 48E+oi
Tc-99 4 12239E4 6,332 34 12,664 68 0 WOE+W0 2 67E+OO S 35E+OO
Th-229 I 8848E-12 6,332Z34 12,664 68 0 WOE+W0 t 19E-08 2 39E-08
Th-230 It7042E-08 6 33Z 34 12,664 68 O OOE+OO ItO8E404 2 16E-44
Th-232 7 8t32E-tS5 6,332 34 12,664 68 0OWE+OO 4 95E-11 9 9DE-1tt
Ti-208 4 4063E408 6 3334 12,664 68 0 WOE+OO 2 79E404 S 58E044
U-232 It31151E407 6.332.34 12,664 68 0OWE+W0 8 33E404 1 67E4 Thermal Power
U-233 I1956-4E-09 6,332Z34 12,66468a OOOE+OO t.24E405 2 48E405 Nominal Heat Bondng
U-234 I 8371E-04 6,332 34 12,664 68 O OOE+OO t.16E+W0 2.33E+OO OutputP HetOutput
U-235 *Z.7235E406 6,332.34 0 W0 3 21E402 t.49E402 3.21E402 (Watts) (wOaft)
U-236 1 5493E-05 6,332 34 12.664 68 OOOE+OO 9 8tE402 I 96E-01 3.21 E+02 642E+02
U-238 -42851tE409 6,332.34 0 00 200E4-2 2.00E4-2 2OOE4 Total Total
Y-90 2 7505E+00 6,332 34 12,664 68 0 OOE+W0 t 74E+04 3 48E+04
Other Radmoucides 3 326E+04 6 5tE+04
mi. Tempblate Selestion Sutman, Burnup Summr-y. a Checks-

Template Selection Summary _

From SFD Used Basis for Parameter DOfferences-
Reactor Moderator UGHTWATER UGHTWATER Ths Termplate was 51 tsr r toeg reassoe

FutW Caddng ALUM ALUM Ths hel mauthes AlTRTemplate ron at tot one parimtr emicl INei mrabrq AIR a rrasoniabbe
BOL HMM Constiuents U U matc

SOL Enrchrent X 20 60 lo 100

Bumup Summary (MWd)a Basis for burnup used in estimate.
From SiFD Eatirnated

Nomnal 6 33z34NoY bumup cariated Imm the heavy metal mass rdesoyed.
Boundeig 12Z6S4 F6) stiaad t be twice ted t .

Checkes

Estimated Bumup
Bumup Multiplier Given Bumup Estimated EOL HM/Given EOL HM

Nominal- 0.27 1 01
Boundmg 0 541

'Reactor shutdown, core removat. storage. shipping or other data corfirming that irradation ceased tsr uerl

'
T
otal bumtup tor alt luel assodated with fhis worksheet must be divded by BOL heavy metal mass to get specfic bumup values (MWdw)J

-- a

L
L

L
Ii

A

DOE/SNFIREP-078
RevisIon 0
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Fuel Radionuclide Inventory Worksheet

,LFud and Template 1nfwmaton j ,,,
Fuel Name FRR MTR-S (U3SI2 LEU) JAPAN

SNF IDt 506
Fuel Units & Descr 70 - ASSEMBLY
Heavy Metal Mass BOL.73.5kg. EOL=70 4t3kg
ROO Storage Site SRS

'Fuel decay start date: 2010
Estimates as ol 2010

Template ATR IUght Water, Alum .60 to 100% . U)

"Template Bumup(MWd) 3672
Template BOL Heavy Metal Mass (U): 000116689

Template Decay Trne 5 years

Estimated
Canister usage:

18"x10t
2 92

_ 
.

--- I I-- C--
- ,. . a r _ __ _

Y_ x. D u.,-........ 9C
il. t.L tioil~tt es - -m - - -... -
_ _ . _ _ _ _

C'MWd From
^ Template

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

Fuel Bumup (MWde Bumup (MWd)' (CO) Inventones(CI) Inventorles(Ci) Group (ounding)
Radionuclide

4 SR A E 4^W.Y A5 vA
I 4545E-10 Z,tizi 4b

An-241 1 1190E-03
Am-242m 4.5425E-07
Am-243 1A921E-06
C-14 57244E-09
CI-36 1.3124E-32

o 00E+00 4.25E-07
0 OOE+00 3 27E+00
0 00E+00 1.33E-03

g :nr n77

10

0 oUt-Ux
o10so 1 128E+15

0 0250 2430E+14
0 0375 2.243E+14
0 0575 2205E+14

5.84690 0 0OE+00
3 45 5,846 90 0 00E+00

2.923 45 5,846 90 7 67E-29 0 0850 I 406E+14

Cm-243 2.923 45 5,846 90 1 38E-03 o 1250

Cen-244 2,923.45 5,846 9 1 52E-01 3 04E-01
E-05 2,92345 E+00 1 12E-01 2 23E-01

4 8693E-01 2.923 45 OOE+00 1 42E+03 2 8
0 OOE+00 1 01E-02 2 a

1 922E+14
t 10sE+t4

3 4477E-06 2,923 4

Cs-137 2 8731E+00 5,846 90 0.00E+00 8 40E+C
5.846 90 0 OOE+00 2 40E+C

) 2.064E+13
1 7500 8 6558+t11

Eu-154 8-2053E-02
Eu-i 55 3 9134E-C 5.846 90 0 00E+00 22500 148tSE+12

Fe-55 674 145 5.846 90 +01 27500 1 144E+10

- H-3
1-129

~3 Kr-a5
I Np-237

Pa-231

- Pb-210
it _ _ _ _ _ _ _ _ _

3 45 5,846.90 6.20E+01 350t 1 15BE+09

2,923 45 5,846 90 3 4 40E-03 S

228595E01- 2,923 45
9 5479E-06 2,923 45
8 9297E-10 2,923.45
3 7609E-12 2,92345

8 36E+02 I 67E+03
115,846 90 0 00E+00 2 79E-02

5,84690 000E+00 261E-06
5,846 90 000E+00 I 10E-08
5.846 90 0 00E+00 7 44E+03

5 58E-C

1 49E+04
l 20E+02145 5,846 90 Oc

Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-106
Se-79
Sn-1 26
Sr-90

2,923 45
2,923 45
2,923 45
2,923 45
2,923 45

5,846 90
5,846 90

000E+00 125E+00 250E+00
0 00E+00 7.13E-01 1.43E+00
0 00+00 2 01+02 402E+02
0 00E+00 I 06E-03 2 12E-03
000E+00 1 11E-07 222E-07
0 00E+00 8 74E-12 1 75E-11

3 8045E-1 1
2 9902E-15
1 9055E-01 345 5 846 90 0 00E+00

345 5,846 90 0 00E+00
345 5,846 90 0 00E+00

2,923.45
2,92345
2,923 45

5,846 90
5R.46 90

3 38E-02 6 77E-02
8 04E+03 I 61E+04
1 23E+00 2 47E+00

008E+00 551E-09
0 00E+00 4.98E-05Th-230 I 7042E-08

Th-232 7 8132E-15
TF-208 4 4063E-08C
U-232 1t.3151 E-07

5,846 90 0 00E+00 2
5,846 90 0 00E+00 1
5,846 90 0 00E+00 3
5,846 90 0 00E+00 5
5 8A4 an 0 00E+00 S

258-04 i
7 698-04 Thermal Power864E04

' U-233 1-9564E-09

I
411110

U-234 1 8371 E-04
U-235 -2 72358-06
U-236 1.5493E-05
U-238 -42851 E-09
Y-90 2 7505E+00
Other Radionuclides

251. remplate Seteceton Summary, Beunr

l 14E-05
1 07E+00
318E802

Nomintal Heat BOrteg
Output Heat Output

(Watts) (Watts)000 318E-02 23
5.846 90 0 00E+00 4 S

0 00 1 9BE-02 19
5,846 90 0 008+00 t8 5

1 -
secksa , t-

02 IA8E+02 Z.96E+0253t
E-02 1 98E-02 j
E+03 l 61 E+04
E+04 3 01 E+04

Total Total

Selecon SummaryFrom SF U s r Parameter Differences:

Reactor Moderator UGHT WATER UGHT WATER This Terplate was used fo lre It* wg lessors

Fuel Cladding ALUM ALUM This b mathes o at paraeiels except erckhrrert

BOL HM Constiuents U U
t BOL Enrichmeni % 20 0000002 6010 100

Bumup Summary (MWd)9 F Basis for bumup used in estmate-

From SFD I Estimated
Nominal 2.923 45 Nominald btartp caliaed ksm the heavy metal mmss des

_ Bounding 5 846 91BourlIrt baure assased l be Wtae tnoral hirrup

[Checks

5oes d

I- Estimated Bumupe I
a Julilter Given Bumup Estimated EOL HNMGiven EOL HM

Nominal IO 51 I 1
Boundino 0 25 _

'Reactor Shutlown, core removal, storage stripping or other date confirming that Irradaton ceased for fuel

"Total bumup for a*J tuel assocIated with fhs worksheet must be dvided by B0L heavy metal mass to get specific bumup values (MWd/MT)

March 2003
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Fuel Radionuclide Inventory Worksheet -

L Fuel andlemplate Informnation
Fuel Name: FRR MTR-S (U3S12 LEU) JAPAN

SNF ID # 508
Fuel Units & Descr: 149. ASSEMBLY
Heavy Metal Mass, BOL-205 62kg, EOL1t93283kg
ROD Storage Site: SRS

'Fuel decay st1rt date 2010
Estimates as of 2010

Template ATR (Light Water, Alum, 60 to 1 0l6.. U)
"Template Burnup(MWd). 3672

Template OL Heavy Metal LAss (UT): 0 00116689
Template Decay Time. 5 years

Estimated
Canister usage

18-xIO'
621

U. Estimates. r . m b .. b Y. Yb I Gamma Sources

- Photon Total
Ci/MWd From Nominal_ - Bounding Fuel Intial Activity Nominal Fuel. Bounding Fuel Energy - Photonstsec

Template Fuel Bumup (MWd)c Bumup (MWd)f (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)Radionuclide
AC-227 1 4545E-10 11,68357
Am-241 1 1190E-03 11,683.57
Am-242m 4 5425E-07 11,683.57
Am-243 1 4921E-06 11,68357

3 40E-06 Avg. MeV
261E+01 I 0015O 450BE,15
1 06E-02 I 00250 9 712E014

23.367 15 OO0E+O 0 0375 8 962E+14
C-1 4 5 7244E-09 I 1.683 57 23.367 15 0 OOE+00 8 813E014
Cl-36 1 3124E-32 11,68357 23,367.15 000E+00 1 53E-28
Cm-243 2 3676E-07 11,68357 23,367.15 000E+00 277E-03 5 53E-(

11,68357 23.367.15 0 00E+00 608E-01 I 22E+00
7 23,367.15 0 OOE+00 4 46E-01 8 93E-01

5 69E+03 1 14E+04 0 5750
Cs-i 35 3 4477E-C 8 06E-02 0 8S00 4434E+14
Cs..137 0 .7-FC j 11.683 57_ c o F o g co 12500 8249E+13
Eu-1 54 8 2053E-02 1 1,683 57 23,367 15 I 3459E+12
Eu-i 55 3 9134E-02 11,68357 23.367 15 0 0OE+00 4 57E+02 91 7255E+12

11,68357 23,36715 0 00E+00 788E+01
23,36715 0 O0E+00 1 24E+02 2 48E+02 3 5000

0 00E+00 8 80E-03 1 76E-02 5 0000
Kr-85 Li3 34E+03 6 68E+03 70000 1557E+03
ND-237 954 E-01 2 23E-01 11 0000 1 756E+02
Pa-231 8.9297E-1 0 E-OS
Pb-210 3.7609E-12 11,683.57
Prn-147 2 5452E+00 11t,68357 23.36715 00 00E+00 29
Pu-238 2 0550E-02 11,683.57 23,367.15 0 OOE+00 2 40E+02 U4.2838E-04 11,683.57 23,367.15 0OOE+00 5.00E+00 t.00E+01

2 4401 E-04 2 85E800 5 70E+00
Pu-241 6 8764E-02
Pu-242 3 6329E-07 11.683 57 23.

1 61E+03
8 49E-03
8.89E-07
6 99E-1 1

3 8045E-1 1
2 9902E-15
1 9055E-01
1 2936E-05
1 1574E-05

11,683 57 23,367.15 0OOE+00 444E-07
11,683 57 23,367 15 0 OE+00 3 49E-11

OOOE+00 2 23E+03 4 45E+03
Se-79
Sn-126

1 51E-01 3 02E-01
1 35E-01 2 70E-01
3 21 E+04 6 43E+04Sr-90 2.7505E+00 11.683 57

T_ A ....... A ^^ e AA ;; r^^ es

Th-229 1 8848E-12
1 7042E-08

11,683 57 23,367 15 0 OOE+00 4 93E+00 9 87E+00
11,683 57 23,367 15 0 OOE+00 2 20E-08 4 40E-08
11,683.57 23,36715 0.00E+00 1 99E-04 3 98E-04
11,68357 23,36715 0OOE+00 9 13E-11 1 83E-10
11.68357 23,367.15 OOE+00 515E-04 103E-03Tl-208

U-232
U-233
U-234
U-235

11,683.57 23.367 15 000E+00 1 54E-03 3 07E-03 Thermal Power
3 57 23,367.15 0 O0E+00 229E-05 4 57E-05

.150E+00 429E+00
5.70E-02 8 89E-02

Nominal Heat Bounding
Output He"t Output
(Watts) (Watts)

U-236 1 5493E-OS 11,683 57 23,367.15
U-238 -42851 E-09 11,683 57 0 00
Y-90 27505E+00 11,68357 23,367.15
Other Radionudcides
M. Teniulate Selectiotn S_^rearv. urunuin SuIusn,. s.- Chd.t is - < a - '

_ .
. A . _ A . A _ _ _ _ . _ . , _ .

O OOE+0O 1.81E-01 3 62E-01
5-53E-02
6 43E+04
1.20E+05

5 92E02 1 18.03

Total Total

enha-ae m-, cKIM- mmry -

From SFD Used Basis for Parameter Osferences:
Reactor Moderator UqnTAaW AER LIGHT WATER The Tept was used otr fe Mmwq reasons

Fude Cladding ALUM ALUM The bei ̂ ,ates ATH Teiatle as al Witt me paran*er (eiert) maung ArA a leasrabie
SOL Hlr Consti1tue^tS UU mldt.s

80L Erkchment % I t99999997 60 to I 00

l3
Bumup Summary (MWd)

2

From SFD
Nomir.a aE|

Boundr.

: ]Basis for burnup used in estimate: U
_3i367o150dug banr asimsed be tIWie snalni bong

!Checks __
I-

Estimated Bumup/ _
aurmu MoItkie I Gloen BMu I Estimated EOL HM/Glven EOL HNM

I : 100Nominal
IBounding

'Reacrtr shutdown. core removal, storage. shipping or Other date confrmting that irradaton ceased tor fuel
0
Total bumup for aI fue assocated with this workedwet must be dvided by OL heavy metal mass to get spedhc bumup values (MWd3IT)

DOEtSNF/REP-078
Revision 0

March 2003
Page 0-408 of 0-581



Fuel Radlonucilde Inventory Worksheet -

ILFuetand Ternlte inFronmbon_- ,-, 
Eshmated

Fuet Nwe FRR MTRS (U352 LEU) NETHERLANDS 'Fuel decay start date 2010 Canster usage.

SNF IDe 510 Estimates as of 2010 18'x10'

FuelUnis Decr 43-ASSEMBLY Template ATRl(ght Water.Alum.f60 to10o
0  

U) 179

Heavy metal Mass BOLe-64.5kg 01EO=5876kg 'Template Bunup(MWd) 3672

ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0 00116689
Template Decay lime - 5 years

1t.Estuales in x., - ^-Xb - ' b Yn Yb GammaSources

Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity . Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuci di Template FuelBurnup(MWd)0'Bumup(MWd9 -- (Ci) -- ^ Inventories(Ci) Inventones(C0) Group (bounding)

Ac-227 1 4545E-10 732993 14.SS986 O0OE+OO 1.07E45 2.13E-S Avg MeY

Am-241 1. 190E-03 7,32993 1465986 OOOE+OO 820E+00 1 64E+01 00150 2.828E+15

Am-242m 4.5425E-07 7.32993 14,65986 OOE+00 3 33E-03 6 66E-03 00250 6093sE14

Am-243 14921E-06 7,32993 14,65986 ODOE+O0 109E-02 - 219E-02 00375 5e23E+14

C-14 57244E-09 7,32993 1t4,65986 0OOE+00 420E-05 839E-05 00575 5529E+14

CI-36 1 3124E-32 7,32993 14,65986 OOOE+DO 962E-29 1 92E-2 00850 35325E+14

Cm-243 213676E07 7,32993 t4,65986 0OOE+00 1.74E-03 3 47E-03 01250 3.052E+14

Cm-244 52D42E-0S 7,32993 14,65986 0 OOE+00 381tE-01 7.63E-01 02250 2-987E+14

Co-60 38208E-O 7,32993 14,6986 OOOE+00 2 -01 5 60-01 0 3750 1 446E+14

Cs-134 4 8693E-01 7.32993 14.65986 00DE+00 37E+03 7t14E+03 0.5750 1S86E.15

Cs-135 3 4477E-06 7.32993 t4,6598 0 OOE+00 2 53E-02 5 05E-02 0 8500 2782E+14

Cs-137 28731E+00 7,32993 1465966 OOE+00 2ttE+04 421E+04 12500 5175E+13

Eu-154 820S3E42 7,32993 1465986 000E+OO 601E+02 t20E+03 17500 2.170Et12

Eu-155 - 3 9134E-02 7,329 93 14.65986 0008+0 287E+02 5 74E+02 2.2500 4S28E+12

Fe-55 6 7429E-03 7,329 93 14,65986 0 OOE+OO 4 94E+01 9 89E+01 2.7500 2.619E+10

H-3 t.OS99E-02 7,32993 14.65986 0OOE+OO 7.77E+01 1.55E+02 3.500 2904E+0o

-275300E-07 732993 14,65986 0 0E+O0 5 52-03 1 lOE-02 500oo 8 722E+03

Kr-85 26595E-01 7.32993 14,65986 0DOE+D0 2 0tO+03 4 19E+03 7.0000 9724E+02

N95479E-06 732993 14,659 86 0OE+00 - 7 00E-02 1 40E-01 11 0000 1 096E+02

Pa-231 89297E-tO 7,32993 14,65986 0OE+00 - 655-06 1.31E-05

Pb-210 37609E-12 7,32993 14,65986 0E0+00 276E-08 5t1E-08

Prn-147 2 5452E+00 7,329 93 14,659 86 000O+00 1 87E+04 3_736+D4

Pu-238 20550E-02 732993 14,65986 000E+00 t5tE+02 30tE+02

Pu-239 42838E-04 7,32993 14,659 86 0 OOE+00 3.14E+00 628E+00

Pu-240 24401E-04 7,32993 14,65986 0DOE+DO 1796+00 358E+00

Pu-241 687646-02 7,32993 14,65986 0OO+00 5D4E+02 1 01E+03

Pu-242 3 6329-07 7,32993 4,659 86 00+00 266-0 533-03

Ra-2Z6 3 8045E- 1 7329 93 14,659 86 0 OOE+00 2 796-07 5 58E-07

Ra-228 2 99026-15 7,32993 4,65986 0OOE+00 219E-11 4.38E-11

Ru-106 90550 7,329 93 14.659 86 0 0DE+OO 1 40E+03 2 79E+03

Se-79 12936E45 7,32993 14.65986 000E+OO 9448 2 1 90E-1

Sn-126 11574E-5 7,329 93 14,659 86 0006+00 848E-02 1 706-1

Sr-90 27505E+00 7329 93 14.65986 000+D0 2 0204 4 03E+04

- Tc-99 42239E44 7,329 93 14,659 86 006+00 316+00 6 19E+OO -

Th-229 6548E-12 7,32993 14,65986 0E+00 138E-8 2 76E-08

Th-230 17042E-8 732993 14,65986 0OOE+00 125E44 250E-04

Th-232 78132E-15 732993 14,65986 0OOE+00 5.73E-tI 1.15E-10

TI-208 4 4063E-8 7,329 93 14,659 86 0 00+00 323E-04 6 46E-04

U-232 . 13t151E7 7932993 14,65986 008+00 964E04 193-3 Thermal Power

U-233 1 95648-9 732993 14,65986 0006+00 1 43E-05 2 87E-05 Nominal Heat Bounding

U-234 83748-04 * 7,32993 14,65986 0 OE+O 1 35E+00 2 69E+00 Output Heat Output

U-235 -2 7235E-06 7.329 93 000 2.79E-02 7 91 E-03 2.79E-02 (Watts) (Watts)

U1-236 15493E-05 7,32993 14,659 86 0 006+0 tt4E1t 227E-0 372E.02 7A3E.02

U-238 -42651t09 7,32993 0 1 73E-02 t.73E-02 t.73E-02 Total Total

Y-90 2.505E+00 7,32993 14,65986 0006+00 202E+04 403E+04

Other adu778+04 
7.546+04

,m Template Selection Sumnr. Bu'a p Sm ary. vnd Cksl I

J: , Template Selection Summa
From SFD Used Basis for Parameter Diferences:

Reactor Moderator LIGHT WATER U }TWATER Ths Teupat was use kr the koeq reasens

Fuel Cladding ALUIM ALUM Tbstouel madhes on al parwreles exoWefnxit

BOL HM Constituents U U

SBOL Enrichment % 20 00000079 60 to 100 __

[Burnup Summary IMWdfa - - ' |Basis tor burnup used in estimate -- -

From FD Estemated B

Bumup Muttrpiier Given Burnup Estimated EOL. HMGliven EOL HM

Nominal 036 | 01|

Bounding o 072

'Reacor shutdown, core removal, slorage. slaping or other date conbirmwg that Irradation ceased or tuel

'Total bumup ir at fuel assodated wit this worksheet must be dvided by i30L heavy metat mass to get specific bumup values (MWdl)

itE/SNF/FtEP478 
Pa March 2003
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Fuel Radionuclide Inventory Worksheet I - - I
L Fud and Template Infornmtiopn,1 j,,

Fuel Name FRR MTR-S (U3SI2 LEU) TURKEY
SNF ID t 528

Fuel Units & Deser: 32 - ASSEMBLY
Heavy Metal Mass: BOtA-67 2kgt EOL-59 136kg
ROD Storage Slte: SRS

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

Template. ATR (Light Water. Alan_ 60 to 100I , U)
'Template Burnup(MfWd): 367.2

Template 8OL Heavy Metal Mass (MT) 0 00116689
Template Decay Tee S years

Estimated
Canister usage:

18-xtO'
1 133

11. Estimates ^ ̂  5 m x. X b Y. - Y. I Gamma Sources
I > ,, , I Photon Total .

CUVMWd From Nomial Bounding Fue Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Template Fuel Bumup (MWd)O Bumup (MWd) (Ci) Inventories(Ca) Inventones(Ci) I Group ' - (bounding)Radionuctlide

Ac-227
Am-241

7,636 76 15,273 53 0 C
7,636 76 15,273 53 0 C

Z 7t:-M Avg. MeV: eqer,\0.. _

1 71E+01 0 0150
An-242m 7,636 76 15,273 53 0 O0E+OO 6 94E-03 00250 614E+14
Am-243 15,273 53 0 OOE+OO 0 0375 5.8aEt14C-14 '353 0 OOE+00 4 S5760E+t4CI-36 1 3124E-32 353 0 OOE+OO 1 OOE-28 3.672E+14

2 3676E-07 1 81E-03 3 6 .14
52042E-05 7,636.76 -3 97E-01 7.95E-01 0225
3 8208E-OS 7,636 76 15,273 S I C OAC n22

0 84E-t. 0 37!
Cs-134 7.636 76 15,273 53 I 7 44E+03 0 5750 2 069E+15Ca-135 3 44T7E-C
Cs-137 2 87312E+1
Eu-154 8 2053E-(
Eu-1 55 3 9134E-C

7,636 76 15,273 53 0 OOE+t 0 8500 2 898E+14
76 15.273 53 0 OOE+OO 1.2500 5392E+13

15,273 53 0 00E+00 6 27E+t 1 7500 2261E+12
73 53 0 00E+00 2 99E+t 4 742E t 2

6 7429E-03 0 00E+00 515E+01 1 2.728E+tO
1 0599E-02 7.636 76 8 09E+01 1.62E+4
7 kqmsE-07 7 WIA 7A

7.636 76
t _ _ _ _ _ .

_ _

Kr-85
Np-237
Pa-231
Pb-21 0
Pmt-147

2 8595E-01 7,636.76
7,636.76
7,636 76

15,273 53 0 00E+00
15,273 53 0 00E+00
15,273 53 0 00E+00
15,273 53 001E+00

5 75E-03 1.15E-02
2 1 SE+03 4.37E+03
7.29E-02 1.46E-01
6 82E-06 1.36E-05

U7 o000
11 0000

2 5452E+00
Pu-238 . 2 0550E-02
Pu-239 4 2838E-04
Pu-240 2 4401E-04
Pu-241 6 8764E-02
Pu-242 3 6329E-07
Ra-226 3 8045E-1 1
Ra-228 2 9902E.15
Ru-106 1 9055E-01

7,636 76 152
7,636 76 152.
7,636 76 152~

0 00E+00 1 94E+04 3 89E+04
000E+00 1 57E+02 3 14E+02
0 00E+00 3 27E+00 6 54E+00
00OE+00 1 O6O+00 373EO00 U

15,273.53 0 00E+00
t5,273 53 0.00E+00
15,273 53 0 0OE+00

7.636 76

Sn-1 26
Sr-9O
TC-99
Th-229
Th-230
Th-232
TI-208
U-232
U-233
U-234
U-235

E-05 7,636 76
E-05 7,636 76

15,273 53 0 00E+00
15,273 53 0 00E+00
15,273 53 0 O0E+00
15,273.53 0 )OE+00

2,28E-11 - 4.57E-11
1 46E+03 2 91 E+03
9 88E-02 1 98E-01
8 84E-02 1 77E-01

1 B848E-12 7,63676
1 7042E-08 7,636.76
7-8132E-15 7,636.76

3 000E+00 1 44E-08

.4063E-08 7,636 76 15,273 53
1.3151 EE-07 7,636 76 15.273 53

E-09 7.636 76 15,273 53
E-04 7,636 76 15,273 53
E-06 7,636 76 0 00

1 30E-04 2.60E-04
597E-1t 1.19E-10
3.37E-04 6.73E-04
t.OOE-03 2 01 E-03 Thermal Power
14A9E-05 2 99E-05 Nominal eat Bounding
140E+00 2 81E+00 Output Heat Output
8 24E-03 2 90E-02 (Watts) - (Watts)
1 18E-01 237E-01 387E+.2 7.74E.02

72351 I
U-236 I 5493E-05 7,636 76 15,273.53
U-238
Y-90
Other Radionucdes
IlI-Terslabte Q-e16tt-

-
. ,> ,,>i.s j0./
7,636 76

Ou t 1.81E-02
15,273 53 0 OOE+00

Is L-Jz2

4.20E+04
7 86E+04

I otal Total

iTemplateticeSuffctnary mma -- I7

Ieatesle Moder si~j-LGHTWATR UHTJWATE
Fuel Cladds ALUM Jjj 1

BOIL. HU Constuns-ltUens. JUj
BOL Enrichment % 1 20 00000028 1600 loo 10

Basla for Parameter Differences-
ITn Tei ate was used for the lob g" reaso
Its AeA matdes tn al partelers except eruldiment. I

--- ...... .-iurnup, uumrnary (FWo)- IR.-l 1o umousc-nI ^
. I

jiNmnl From SFD - Estamat acltdfrm1eh etlms etINom~nal 7,a67 Nx h pca rlant tie tesy rneti rests deesye
B nng 15273burp assurred to be twice romma brnwx.

P ~h ck

Estimated Bumupr
Bumup Multiplier Given Bumup Estimated EOL HM/Glven EOL HM

Nominal I0 361 | O
Boundlio 0 72_ _ ,, _.

'Reactor shutdown, core re moval, storage. shtpping or other date confriming thad Irradiaton ceased tfr fuel
'Total bnurp for ail fuel associated with this woitshee must be dvided by BOL heavy metal mass to get specific bunv Values (MWdMT)

DOEISINFIREP-078
RevisIon 0 March 2003

Page C410 of C-581



Fuel Radionuclide Inventory Worksheet - -

I L FMr and Template lhonnation 
n Esitmated

Fuel Name- FRR MTR-S (UALX-FEU) CANADA 'Fuel decay start date 2010 Canster usage

SNFIDC 720 Estimatesas of 2010 t8x10

Fuel Units 8 Descr. 21 - MTR TYPE Template ATR (Light Water. Anum, 80 to 100... U) | 0 88

Heavy Metal Mass BOL.4 427kg EOL2862kg 'Template Bumup(MWd). 3672

ROD Storage Site SRS Template BOL Heavy Metal Mass (Mt) o00116889
Template Decay Time 5 years

.- 1 x-ti - y,..- Y- - -y - Gamma Sources

JL Estimats , Photon . Total

CUMWd From * Nomial Bounding Fuel Inibtal ActvrttY Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd)' Burup (MWd)
2  

(C Inventores(Ci) Inventones(Ci) Group (bounding)

Ac-227 1 4545E-10 1,481.61 2.6322 0 OOE+00 2 16E-07 4 31E-07 Avg MeV

Arm-241 1190E-03 1,481.61 2,6322 OOE+00 1 66E+00 3.32E+00 00150 5717E+14 -

Arn-242nn 45425E-07 1,481B1 2963.22 0DOE+00 673E-04 1 35E-03 00250 1232E+14

An-243 1492tE-06 .411 2,96322 O0OE+OO 221E-03 4 42E-03 00375 1 137E.14

C-14 57244E-09 1,48161 2,96322 0OE+00 848E-06 170E-05 00575 1118E+14

ClB t3124Ed2 1,481 61 2,96322 0OOE+00 1.94E-29 389E-29 00850 7124E+13

Cm243 23676E-07 1,48161 2,96322 OE+00 351E-04 7.02E-04 01250 6170E+13

672C03 141 1 2962204030 9 0 .080 700238.0

Cm-244 52042E-05 1,481 61 2,963.22 0 O0E+00 771 E-02 2.54E-03 500 618E+t3

CoO-6 38284 1,481.61 293 O.W0E+OO 5 66E402 1 13E-01 0 3750 2923E+13

Cs-134 4 8693E1 1,48161 2.963 O0E+00 7.214E+02 844E+03 05750 4015E714

Cs-1 39447 6 1.48161 2,963. 0 OWE+00 51 1E-0 2 E2 08500 20.22E+13

- Cs-138 297310 1,48161 2,96322 0 OWE+OO 4 26E+03 2 51E+03 12500 1046E+3

P5-10~7 2831760981 1,86 ,62 O-t0 57.9 t1E0

Eu-154 2053E42 1,481 61 2,963 22 0 W0E+W0 1 22E+02 2 43E+02 t750 43387E411

Eu-55 3 9134E42 1,481.61 2,963.22 0 OWE+00 5 80E+t01 . 6E+02 2250 9201E+11

Fe-55 6 7494 4t6 ,6 O0 W+O 9 99E+0 2.00E1+Ot 2 75tiO 5293E+09

H-3 t 99E-042 ,48161 2,963.22 0 OWE+00 6.57E+01 314E+01 30so 5871E+08

f -t29 2441E47 1.48161 2,96322 O0E+00 1 12E-03 223E-03 50000 1755E+03

PK-2r4 2 8597E4-1 148161 2,96322 0 WE+00 4 24+02 8 47E+02 7 oo9E

Np-237 9E0 148161 296322 OE+0 141E-02 23E2 -110000 2206E+01

Pa-231 39297E-10 1,481 61 2,96322 0+0 t32E4-06 2 65180

3 P-210 27609E-152 148161 2,9322 000E+W 4438-12 886-12

lI Pmn-t47 2 545EO I 8 61 2 96 2 OW+ 7+3 7.54E+03

Pu-238 1 9055-01 1 ,4B1.61 2,96322 08+00 2.3 042+02 6 69+01

Pu-239 4 2838E04 1,481.61 2,963.22 O.OOE 6 35E901 t27E+W0

Pu-240 54-05 1,481.61 2,963.22 00+0 362E1 1 723E4-0

Pu-241 6 8754E40 148161 2,963.22 000E+ 1 02E+02 204E+02

Pu-242 3.6329E-07 1,481 61 296322 000+0 568E01 1.08E-03

Pa-221 3845E-12 1,48161 2,963 22 08+00 5 64E27 8 1t3E7-0

Ra-22B 29042E-05 1,48161 2,963 22 0 OE+00 4 43E-12 0 86E-12

Ru-t06 t 903SE4-1 1,481.61 2,963 22 0 W0E+00 2.82E+02 5 65E+3 2

Se-79 1 2936E-05 1,481.61 2,963.22 0 OOE+00 1 5E-02 - 3 83E-02

Sn-126 I11574E-4 1.481.61 2,963.22 O0E+00 1 71E042 390842

Sr-90 2 7505E+00 1.481 61 2,96322 008+0 4 08E+03 8015E+03

Tc-99 4.2239E704 1,481 61 2,963.22 0 0E+00 6267801 125E+01

Th229 1 .498E-12 1.481 61 2.96322 0 0E+00 2.79E2 5459E409

TI-230 -42858 1,481.61 000 1 0 98-05 5 05E4-05

T232 832E-15 148.61 2,963.22 0008+00 4t8-+0 2.32E-8

TI-208 4 4063E408 t,4B1.651 29:;22 OW+O 653E405 1 31EL-04

U-232 1.3151tE407 t.86 2.62 OWE+ 195E404 3 90E44 ThermalPower

U-~2i331S44 .8 1 2932 0W+ 04 5- 80E46 Normnal HGM Bouncling

U-234 187E4141B ,32 OEW 224 54 41 -Olutput - Heal tOutput

U-235 27235E406 1,481.61 aOW 8904 4.85E4 8 90E403 9(waft) (Watts)

Ut-236 tS5493E405 1,481 61 2,963 22 OW0E+W-0 2.30E1-02 4 59E 42< 7?1E+01 tSO5E+02-

U-238 -2B5tE409 1,481.61 OW 104E4 97E0 - 04E-04 Toictai -Total

Y-90 4 08E+03 815E+03

Other Radionuicides 7 62E+03 1 52E+04

i. Te nlt Setketious Surnrv, Bus _ an I X tkS .-- _ _ _

Template Selection Summary - --

From SFD }Us Basis for Parameter Differences

Reactor Moderator UGI=TWATER UGRT WATER

Fuel Cladding ALUM ALUM

SOL HM Constituents U U

SOL Enrichment % 92 99999478 801o0-01-

Burnup Summary (MWd) F Basis for bumup used In estimate, - -

*From SFD) Estimatedt

Nominal 1,481 61 but cupajalted I Irtie heavy metal massdesnyed.

Bounding 2963 t urassurri be td c ucrw ioma buia w -u

- w Checks . I
Estimated Burnup/

Burnup Mullpiler Gwen Eurstanatad E0L HMlMGiven EL HMM

Nominal | 1 013
Bounding Z213

'Reactor Shutdown, core removal. storage, sdpping or other date coninihg DIM lrradaton ceased for uel

"Total burup for al luel assodaled with AIs worksheet must be divided by 801. heavy metal mass to get specific buats values (MWdSMT)

March 2003
Page C411 of C-581DOEISNF/REP-078
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Fuel Radionuclide Inventory Worksheet - - I- - I
L Fuel and Template lnformatioa_ ' 9 _ - -

Fuel Name FRR MTR-S (UALX-HEU) GERMANY
SNF ID s 582

Fuel Units & Descr I - MTR TYPE
Heavy Metal Mass BOL--O 176kg; EOLo0 126kg
ROD Storage Sate: SRS

'Fueldecaystartdate: 2010
Estimates as ot 2010

Template ATR tLIght Water. Alum 60 10 1 00%. U)
'Template Bumup(MWd): 367 2

Template BOL Heavy Metal Moss (MlT): 000116689
Template Decay Time 5 years

Estimated

Canister usage

r004

IT V---
s-. umru:Ra .� m xh - - b v_ v. t____ 

e..___

-- - 1.- Yb I ",amma sIources-

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Burnup (MWd)' Bumup (MWd) (Ci) Inventones(Ci) inventonesCi)

Photon Total -
Energy Photons/sec

I Group (bounding)Radionuclide
Ac-227
Arn-241
Am-242m

48M11 96922 O OOE+00 7 0
48 11 96 22 0 OOE+00 53
48 11 96 22 0 00E+00 2.1

E-08 Avg. Mav
E41 00150 1 856E613

0-05 I 0250 31999E.12Am-243 96 22 0 00E+00 7.18E-( 0 0375 3 690E+12
C-14 96 22 0 00E+00 2 75E-07 o 0575 3629E+12
Ct-36 1 3124E-32 0 00E+00 6 31 E-31 2.313E.12
Cm-24.3 2 3676E-07 000E+00 1 14E-05 2 26E-05 2003E+12Cm-244 52042E-05 2 50E-03 5 01E-03 -

3 8206E-05 4811 1 84E-03 3 68E-03
4811
4811 96.22

Cs-137 48.11 96.22 0 OOE+00D 1

4 69E+01
3.32E-04
2.76E+02
7 89E+00
3 77E+00

0o500 1 826E.12

12500 3 397E,11Eu-1 54 96.22 0 OOE+00O I 424E,10Eu-155 3 9134E-02 0 00E+00 1 88E+00
Fe-55 6 7429E-03 3.24E-01 6 49E-0

2987E+10
1 719E+08
I 906E+07

1 0599E-02 4811 510E-01 1 02E+00
7 5300E-07 4811 7 25E-05

E-01 4811 96 22
Np-237 9 5479E-06
Pa-231 8 9297E-1 0
Pb-210 37609E-12
Prn-147 2-5452E+00
Pu-238 2 0550E-02
Pu-239 4 2838E-04

0 00E+00-
0 O0E+0048 11 96 22

2 75E+01
9 19E-04

7 0000 6354E+00
11 0000 7 162E-01

4811 96 22 0 O0E+OO 4 30E-08 8 59E-08
96.22 OOE+00 I 81E-10 3 62E-10
96.22 0 00E+00 1.22E+02 2 45E+02
96.22 0 O0E+00 9 89E-01 1 98E+00
96 22 0 00E+00 2.06E-02 412E-02 I i14811

Pu-240
Pu-241
Pu-242
Ra-226

E-04 4811 96 22
E-02 4811 96 22 0 00E+00

2 35E-02
6 62E+00
3 50E-05
3 66E-093 8045E-1

11 9622 0 00E+00 1 75E0-5
11 96 22 0 00E+00 1 83E-09

Ra-228 2 9902E-15
Ru-1 06
Se-79
Sn-126
Sr-90

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

1 9055E-01
48 11
4811
4811
48.11

96.22 0 C
96.22 0 a

i 44E-13 2 88E-13
9 17E+00 I 83E+01
6.22E-04 124E-03
5 57E-04 t .I t tE-03

1 8848E-12
1 7042E-08
7 8132E-15
4 4083E-08

9622 0 00E+00 I 32E+02 2 65E+02
96 22 0 0OE+-0 2 03E-02 4 06E-02
9622 0D0E+00 9 07E-1I 1 81E-10
9622 0 00+00 8 20E-07 1 64E-06
96 22 0 00E+00 3 76E-13 7 52E-13
9622 0000+00 212E-06 4.24E-06,
96.22 0 00E+00 6 330-06 1.27E-05
96.22 000E+00 941E-08 1.88E-07

A4 1t
;; -A - -

U-232 1.3151E-07 - - 4811 Thermal Power- ---- --AC t f
1 Vr4E-t.0
1 837iE-04

4811
4&11 96.22

U-236
U-238
Y-90
Other Raconuclldes

E-06 48.1 1
E-05 4&11

0 00 3 54E-C
96.22 0 00E+

1: E12_4 INominal Heat Bounding
- Output b Heat Output.

(Wafts) morals
(Wta t fsatte a__

1 Y- 2 44EL00 4.88E+00-
A fi 4 x ^ A A ^ . r ̂ - w
48 11
48 11

U 0U 415E-06 3
96 22 0 00E+00 1.

-06 r Total Total

24
lL Template Selectiet Summary. Bunup Sun

Template Selection Summary

-

From SF Used e
Reactor Moderator UGHTWATER LIGHT WATER

Fuel Claddikg ALUM ALUM
BOIL HrM Constituents. U U

BOL Enrichment % 92 99999283 60 0to10 _

Basis for Parameter Differences: L
BEumup Summary (MWd| Basis for bumup used in estimate:

From SFD atnated _ _
N I | 4&a11 stoatb pculae tiomter hilUel ,tal mass destsye4

Sounding 196 t2andng biVp astu*d toe atoe romsnl tuartp

Checks

Estimated Bumupl
Bumup MuIlpIler Given Burnup Estimated EOL HWGiven EOL HU

Nomhial 0 87 1 02
Bounding 1 73

'Reactor shutdowr con, removal, storage, shipping or other date containig 8at irackaton ceasetd tor fiel

'Total bumuvp for at luel assodated with ils woltsheet must be dvyded by BOL heavy metal mass to get spedfic bumup values (MWdMT)

LI

7

DOEISNF:IREP.078
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Fuel Radionuclide Inventory Worksheet

i Fuel and Tenplate Infolnrtbonooo_
Fuel Name FRR MTR-S (UALX-HEU) GERMANY

SNF ID O# 584
Fuel Units 3 Descr 44 - MTR TYPE
Heavy Metal Mass BOL'8 136kg EOL=5 944kg

I ROD Storage Ste SRS

'Fuel decay start date 2010
Estimates as of 2010

Template ATR(UghtWaterAum.601100%. U)

Template Bumup(MWd): 3672
Template DBOLHeavy Metal Mass (MT) 000116689

T-mftateW fev Time 5 wears

Estimated
Canister usage

1 8sX1 0'
1 63

I

ii. Estimates - m x. X. b y. Y. Gamma Sources

CUMWd From . Nominal . Bounding Fuel Initial Actvity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)W Bumup (MWd)f (C) lnventones(CI) Inventories(Ci)
I Energy Photonstsec

Group - (bounding)
Radionuclide
Ac-227
Am-241
Am-242m
Am-243

I 4545E-10 2.075 11
1.1190E-03 2,075 11
4.5425E-07 2.075 11

'4 302E-07 604E-07 I Avg MeV
232E+00 464E.+00 00150 007E+14
943E-04 1.89E-03 I 00250 1725E+140 O0E+OC

tA921 E-06 2 O0OOE+00 3 1OE-03 6 19E-03

C-1I4
CI-36

4.15022 0OOE+00 1.19E-05
4.15022 0002E+0 2.72E-29

o 0375 t 592E+t4

00575 1655E.14
0 0850 9 978E.13
01250 8 641E+13
0 2250 8 457E413

Cm-243 4,150 22 0 OOE+00

Cm-244 2.075 11 4,150.22 1
2,075 11 4 1 59E-01 0 3750 4 094E+13

4 8693E-01 2,075 11 1.01 E+03 2 02E+03 05750 5623E414

3 4477E-06 E+ 00 7 15E-03 1 43E-02 0 8500 7675E+t13

Cs-t 37 2 8731 E+00 0 OOE+00 5 96E+03 1 19E+04 12500 t 465E+t3

Eu-i 54 8 2053E-02 2 0 OOE+00 1 70E+02 3 41 E+02

Eu- 1ss 3 91 4,150.22 0 OOE+00 8 12E+01
'' _

Fe-55 674 4,150.22 0 OOE+00 1 40E+01

31l-129

Kr~N-23

II 4.15022 0 OOE+00
2.075 11 4.t15022 2 459E503

2.075 11 4.150 22 1 19E+03 7 0DO0 2 741 E+02

9 5479E-06 2,075 11 3 961-02 11 000D 3 089E+01

89297E-10 2,075 11 1 t 5E-06 371E-06

I Pb-210 37609E-12
Pm-147 2.5452E+00

R Pu-238 20550E-02

2,075 1 E+00 7 80E-09 1.56E-08
2 0 OOE+00 5 28E+03

4.150 22 0 002+00 4,26E+01

Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-106
Se-79
Sn-t26
Sr-90
Tc-99

51* 4,150 22 0 OOE+00

1 06E+04
8 53E+01
1.78E+00
1 01 E+00
2 85E+026 8764E-02

3 6329E-07
3 8045E-1 1
2 9902E-15
1 9055E-01

2,075 11
2,075 11
2,07511
2,075 11

4,150 22

7.54E-04 1 51E-03
D 789E-08 1 58E-07

ill 4,150.22 OOE+00 6.20E-12
511 4,150.22 2OOE+00 395E+02
511 4,150.22 OOE+00 268E-02
511 4,150.22 000E+00 240E-02

1 24E-11
7 91E+02
5 37E-02
4 80E-02
1 14E+04
1 75E+OD
7.82E-09

E+CO 2,075.11
E-04 2.075 11

4,15022 I
4,150z2 I
4.150.2287482E-12

1 7042E-08
2,075 11
2.075 11 3 54E-05 7.07E-05

Th-232 7 8132E-15 2,075 1
TI-208 4 4063E-08 2,075 1
U-232 1.3151E-07 2.0751
U-233 1 9564E-09 2,075 1

U-234 1 8371 E-04 2,075 1
U-235 -2 7235E-06 2,075 1
U-236 1-5493E-05 2,075 1

).22 0 OOE+00 1 62E-11
,n n22 0r.ay O 9AF-S

3.24E-t1
1t83E-04u - - �TIT .1l�fl 95 A AAF.NI 0 7rtF-rid 5 AilE-04 Thermal Power

.84 tsn n OOE+OO 9 73E44- 5; 46FE44 Themnal Povv&r
Noinal Heat Bounding

1.152 . , ULU 4U I -« aAAS ^.
4,t50Z 001 * oeeu 4 r lztgrv

4.15022 0 E+00 3.81 E-01 7 62E-01
0 00 1 64E-02 t.07E-02 64E-02

4,15022 0OOE+00 321E-02 643E-02
000 1.91E-04 1832-04 191E-04

4,15022 2OOE+00 5.71E+03 14E+04
1.07E+04 2 13E+04

tNoimmal Heat Etounding-

Output - Heat Output
(WattAl (Watts)
1.05E+02 - 210E+02

Total TotalU-238
__ Y-90

e Other Radionuclides

MlI. Temnplate Sedecti

-4 2851E-09

Template Selection Summary
From SF0F Used

Reactor Moderator LK;HrTWATER UGHT WATER

Fuel Cladding ALLUM ALUM
SOL HM Constituents U U

BOL Enrichment % 93.00001838 60 tO 100

Burnup Sumary (MWd F Esimated

Novmmal F 2.075 11 N

Bounding 4 15022 B

[Chects - .- - -

Basis for Parameter Differences:

Basis for bumup used In estimate'

brNX buiuli caloilated rom te heavy ieta mass desa
oieg bem assutmed b be tice nvoiwial butrip

Estimated Bumupr
Buup Mutipier Given Bumup Estimated EOL HM/Given EOL NM

Nominal I 0 al I 1 02P
--- dsn I- ,6 -II ".5 -

'Reactor shutdown, core removal storage. shippkgV or ther date confirming that irradation ceased Ior toel
t

Total bumusp for atuel assocated with this worksheet must be dvotd by 8OL heavy metal mass to get specific burnup values (MWdMl)

D 0E/SNF/tREP-078
Revision 0

March 2003
Page C-4 13 of C-581



Fuel Radionuclide Inventory Worksheet
LFled and Template Jnfrmstiou>

Fuel Name FRR MTR-S (UALX-HEU) GERMANY
SNF IDJ! 585

Fuel Units & Descr 50- MTR lYPE
Heavy Metal Mass, BO19 675kg, EOL=4 635kg
ROD Storage Site SRS

'Fuel decay start date 2010
Esthiates as of. 2010

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

Template 80L Heavy Metal Mass (MT): 0 00018
Temptate Decay rena 5 vears

Estimated
Canister usage

18'x1 0a
2 08

1I. Estimates . m Y. Xb Yb Gamma Sources

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

Radioniuclide Template Fuel Burnup (MWd)2 Burnup (MWd I (C ) lnventones4CI) lnventonei(Ci) Group (bounding)
Ac-227 80632E-i0 4,810.77 9,23497 008E.00 388E-06 7 45E-06 Avg. MeV
Am-241 22586E-03 4,810.77 923497 000E+00 1 09E+01 209E+01 00150 1-563E.15
Am-242m 1 9925E-06 4 810.77 9234 97 0 OOE+00 959E-03 I 84E-02 0 0250 3.392E.14
Am-243 23323E-07 4,81077 923497 000E+00 1 12E-03 2 15E-03 00375 4226E,14
C-14 43308E-05 4,81077 923497 00OE+00 208E-01 400E-01 00575 3239E814
Cl-36 43023E-08 4,81077 9,23497 000E+00 207E-04 397E-04 00850 2,2eE.14
Cm-243 27429E-07 4,81077 923497 0 00E+00 1 32E-03 253E-03 01250 3.391E+14
Cm-244 31504E-06 4,81077 923497 000OE+00 1 52E-02 2 91E-02 02250 1893E+14
Co-60 31008E-02 4,810 77 9,234 97 0008.00 149E+02 2 86E+02 03750 a 4258,13
Cs-134 1 0367E-01 4,81077 9,234.97 0 00E+00 4 99E+02 9 57E+02 05750 I 068E+15
Cs-135 31549E-05 4,810 77 9,234.97 0008+00 152E-01 291E-01 08500 2629E814
Cs-137 2 7564E+00 4,810 77 9,234 97 0 00E+00 1 33E+04 2 55E+04 12500 2.728E+14
Eu-154 13490E+00 4,81077 9.23497 0 00E+-O 6849E+03 1.25E+04 17500 7800E+12
Eu-155 43880E-01 4,81077 9,23497 000E+o0 211E+03 405E+03 22500 9481E811
Fe-55 86782E-03 4,810 77 9,23497 000E+00 417E+01 801E+01 2.7500 7701E+0g
H-3 1 0805E-02 4,81077 9,234 97 0 00E+00 5,20E+01 9 98E+01 35000 9001E.08
1-129 73805E-07 4,810 77 9,23497 000E+00 355E-03 6 82E-03 50000 5269E+03
Kr-85 25218E-01 4,81077 9,23497 000E+00 1.21E+03 2.33E+03 7000 5962E+02
Np-237 1 4463E-06 4,81077 9,234 97 0 00E+00 6 96E-03 1 34E-02 11 0000 6790E+01
Pa-231 3 5970E-09 4,81077 9,234 97 0 00E+00 1 73E-05 332E-05
Pb-210 82511E-15 4,81077 9,23497 00WE+00 397E-11 7.62E-11
Pm-147 2 0767E+00 4,81077 9,234 97 000E+00 999E+03 1 92E+04
Pu-238 13514E-03 4.81077 9,23497 000E+00 650E+00 125E+01
Pu-239 56947E-03 4,81077 9,23497 000E+00 274E+01 526E+01
Pu-240 2-26474-03 4.810.77 9.234 97 OO0OE+00 1 09E+01 2 09E+01
Pu-241 1.2574E-01 4,810.77 923497 0 008+00 6 05E+02 1 16E+03
Pu-242 3 0602E-07 4,810.77 9234 97 0.00E+00 1 47E-03 2 83E-03
Ra-226 5.7353E-14 4,810.77 9234 97 000E+00 276E-10 5 30E-10
Ra-228 5 8115E-10 4,810.77 9.234 97 000E+00 8 73E-047 1 6E-04
Ru-106 93744E-02 4,81077 9.234 97 0 00E+00 4651-E+02 8 -66E+02

e-27 132938E-07 4,81077 9,23497 000E+00 622E-02 1 u9E-1
Sn-126 12239E-05 4,81077 090234 97 0 00E+4 5 689E-02 1 13141-0
Sr-90 2 6000E+00 4,81 0 77 9,234 97 0 00E+00 1 25E+04 2 40E+04
Tc-99 4 4120E404 4,810 77 9,234.97 000DE+00 2 12E+00 4 07E+00
Th-229 1 4749E-10 4,810 77 9,234 97 0 00E+00 712E-0E7 1 36E226
T-230 1 9549E-11 4,810 77 9,234 97 0 20E+00 9 40E-08 1 81E7-0
Th-232 2 374-0 4807_.3 7 0DE0 4-6 21E0

Tl 208 1 9459E08 4,810 77 9.234 97 0 00E+00 9 36E05 2 80E804
U-232 i 601uEe8 4,810 77 9,234 97 0 00E+00 2 69E04 517E04 Thermal Power
U-233 I13132E407 4,810 77 9,234 97 000DE+00 6 32E404 1 21E-03 NommnalHeat Bounding'

2L _2 6 E0E7 4 Output Hrd S ,d Ce 9234__7___________________________________________
U-235 -261591E46 4,810 77 0 00 1 94E402 6 86E403 I 94E402 -(Wattal (Wafts)
U-236 1 2717E405 4,810 77 9,234 97 000OE+00 6 12E402 1.17E401 2.42E+02 4.64E+02
U-238 -3 8857E408 4.81 077 0 00 2.28E404 4 07E-05 2.28E44 Total Total
Y-90 2 6015E+00 4,810 77 9,234 97 000OE+00 1.25E+04 240E+0
Olher Rachonuckies 1 a3E+04 3.51E+0

IL Temptrate Stdft- Swmmy, Burntrp S rw, aud Cbecks ' <- - .. v5- rx i

Template Selection Summary

From SFD Used Basis for Parameter Ddfterences:
Reactor Moderator LWAND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE TesiTwrale ss wea tar Ie °loloir reasovs

Fuet Clding ALUM ALUM This W rmatdm on aYt papramte e-cept ervet.
BOL HU Constituents U U

0OL Enrichment % 92 9999938 101o201

Burnup Summary (MWd_ _ Basis for bumup used in estimate:
From SFD Estimated

Nomonal 4 810 N ma r calbaated From the heavy metal mass deshoyed
Boundmlig |92497 . esb ral~ed asstx*Val B0L heavy rieta burned.

Checks

Estmated Bumupf
Bumuptttplr Gwe n Bumnup Estimated EOL HU/Given EOL HU

Nominal 1346 j 102
Bounding 25 84

'Reactor shilown. core removal. storage, shipping or other date conhirmrng thaW irradabon ceased for tuae

'Total bumupi lor at fuel assodated with this worksheet must be diided by 80L heavy metai mass to get specitic bumup values (MWdrT)

Li.
Ii

U
U

DOE/SNI'/REP-078
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Fuel Radionuclide Inventory Worksheet

L Fud ancd Template luffrfl ion s
Fuel Name FRR MTR-S (UALX-HEU) GERMANY

SNF ID I S8
Fuel Units S Descr 2 - MTR TYPE
Heavy Metal Mass BOL0 404kg EOL-0 273kg
ROD Storage Site SRS

'Fuel decay start date: 2010
Estimates as of 2010

Template ATR Qight Water. Alum .60 to 100%. U)

'Template Bumup(MWd) 367.2
Template BOL Heavy Metal Mass (MT) 0 00116689

T-W.n -~ta ha Taena S years

Estimated
Canmsler usage

008

a I
n v. ----

Y Y .kstsiates , iii - . . -- 5Il.EsbrrPhoton Total b , ,

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template , - Fuel Burnup (MWd)
2

Burnup(MWd) (Ci) Inventories(Ci) tnventones(Ci)

I

Radionuclide

Photon Total
Energy 'Photons/sec
Group (bounding)

Avg MeV
0 0150 4 787E+13
0 0250 1t031E+13

Ac-227 1 4545E-10

Am-241 1 1190E-03
Am-242m 4 5425E-07
Am-243 1 4921E-06

24812 06.00 I t80E-08 361E-(
248 12 0 OOE+00 t.39E-01 2.78E-C
24812 000E+00 564E-05 I 13E-C
248 12 0 006E00 1 85E-04 3 70EC sS1rjE+12

C-14 5 724 248 12 0 00E+00 7 1 0 0575 9.357E+12

CI-36 248 12 0 C0E+00 0 0850 5965E+12

Cm-243 124.06 248 12 1 E405 01250 5 166E+12

Cm-244 124 06 248 12 I 1.29E-02 02250 5056E.12

Co-60
Cs-134
Cs-135
Cs-137
Eu-1 54

5 124 06 248 1 E-03 9 48E-03 0 3750 2447E.12

-01 12406 6 04E+01 1 21E+02

3 4477E-06 124 06 4.28E-04 8 55E-04
0 5750 3 362E+113

0 8500 4 708E+12
12500 8 759E+t1
1t.7500 3 673E+ t0

2 8731E+00 0 00E+00 3 56E+02 7t'

8.2053E4- 0 00E+00 I I

Eu-1 55 3 9134 24812 0 OOE+00 22500 7 704E+10

Fe-55 1 06 24812 1 1 67E+00 2.7500 4 432E+08

Eil-29
EKr-23

124 06 248.12 - 2 63E+00 3 5000 4 916E+07

E-07 124 06
E-01 124 06

248 1 s 7 1 87E-04 6 oooo tA70E+02
3.55E+01 7.09E+01

111
I I tIRE-0 2 37E-039 5479E-06

8 9297E-1 0
124 06
124 06

u J | cw ^;w I -

Pb-210 3 7609E-12

i i Pn-147 2.5452E+00
Pu-238 2 0550E-02

248 12 OOE+00 1 11E-07
248 12 0 0OE+00 4 67E-10
24812 0 OOE+00 316E+02
248 12 0 OOE+00 2 55E+00

2 22E-07
9 33E 10

Pu-239
Pu-240
Pu-241

4 t406 24812. 00OE+00

- Ra-228
Ru-1106
Se-79

24401E-04 1 24 06
6 8764E-02 124 06
3 6329E-07 124 06
38045E-11 12406
2 9902E-15 124 06
1 9055E-01 124 06
1.2936E-05 124 06
1 1574E-05 124 06
2 7505E+00 124 06
4 2239E-04 124.06

248 12
248 12

248 12 0 OOE+00 371E-13
24812 0 OOE+00 236E+01
24812 00.E+00 - 60E-03

0 OOE+00 8 53E+00 1 71E+01
0 0OE+oo 4.51E-05 901E-05
0 OOE+00 4 72E-09 9 44E-09

E-03

I Sn-t
Sr-9
Tc-9

126
0

248 12
248 12

1 44E-03 2 87E-03
3 41 E+02 6 82E+02
5 24E-02 1 05E-01
2 34E-10 4 68E-101 8848E-12

1 7042E-08
124 06
124 06 0 OOE+00 21 E-06 4.23E 06

Th-232 7 8132E-15
T1-208 4 4063E-08
U-232 1.31 51 E-07

24812 OOE+00 9 69E-13
24812 0 OE00 5 47E-06

_ 1233 1 9564E-09

24812 0 OE+00 1 63E-05
248 12 0 6OE+00 2 43E-07
248 12 0 OOE+00 228E-02

n nn 7 87E-44 4A9E-04
U-234 1 83
1.-235 - -2 72

l)w236 1.64

3.26E-05
4 85E-07
4 56E-02
7.87E-04
3 84E-03

Thermal Power
Nominal Hest Bounding .

Output ' Heat Output
(wafts) (Watts)

I 629E+00 126E+61
19A 06
|L w w w _ _ -

I 93E-I 124 06 248.12 0 O0E+00 1
1 _ 6 0 ._ __15 T ._tA l

1240 u un n u: r I 36E CS ITIotal T otalU.-238
- Y-90

fiirI

124 06 O LI 1.;3btz

124 06 248 12 6 82E+02 j
1 28E+03

un ad Chlecks l - -4M V-:'

Ttmplate Setetioin Summary
From SFD Used

Reactor Moderator LIGHT WATER UGHr WATERI Fuel Cladding ALUM ALUM
BOL NM Constituents U!OLEnrichment% 9000000989 60to100

Bumup Summary (MWd)eI From SFD Estimated
Nomhial 124

Bouridmg - - 248

18asis for Parameter Differences:

.13asis for burnup used In estimate:

401 lel bunup cakdated bmrn tie tsavy metal mass rr styrt

a 2W undng b1: st aSsrd So be Nice nemnut bus

:I
Estimated Bumup/

Burnup Multiplier Given Burnup Estmated EOL HMtGrven EOL NM

Nominrl 0 97 1 102

Boundmg 1.95 '- j -

'Reactor sutdaew. core removal. storage. sNpplng or oither date confirming that irradiabon ceased for fuel

5
Total bumup tor an fuel assodated with ttxs worksheet must be dvided by B0L heavy metal mass to get spedtrfc bumup values (MvWdT)

- DOEtSNFI'/EP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenmlate Informatioo f

Fuel Name: FRR MTR-S (UALX-HEU) JAPAN
SNF ID a' 602

Fuel Units & Descr: 40- MTR TYPE
Heavy Metal Mass: BO.7 74kg EOL=6 0t12kg
ROD Storage Site: SRS

'Fuel decay start date: 2010
Estimnates as of. 2010

Templatea ATR (Ught Water Alun 6010100% U)
'Ternplate Burmup(MIWd): 3672

Template 0OL Heavy Metal Mass (MT): 0 00116689
Template Decay Tmee 5 years

Estimated
Canister usage:

18'xt0'
1 167

11. Fstimates -^ , m x. Xb b Y. Yb Gamma Sources
-

CVMUWd From , Nomrinal Bounding Fuel Indtia Activity Nominal Fuel Bounding Fuel
Radionuclide Template - Fuel Bumnup (MWd)

2 
Bumnup (MWd)e (Ci) Inventones(Ci) Inventones(Ci)

Ac-227 1 4545E-10 1,63645 3,272 90 0 00E+00 2.38E-07 4 76E-07
An-241 t.1190E-03 1,636 45 3,272 90 0 00E+00 I 83E+00 3 66E+00
Am-242m 4 5425E-07 1.636 45 3.272 90 0 00E+00 7 43E-04 1 49E-03

Photon Total
Energy Photonstsec
Group (bounding)

Avg MeV
6 314E-14

14
Am-243 1 4921E-06 1,63645 3272 90 0 00E+00 2 44E-03 4 88E-C

1,636 45 3,272 90 0 OOE+00 9 37E-06 1 87E-05 0
1,636 45 3,272 90 0 OOE+00 2 15E-29 4 30E-29 0 0850 7869E+13

E04 7 75E-04 I 01250 6.814E+13
Cm-244 1 70E-01 02250 6669E+13
Co-60 3 03750 3228E+13
Cs-134 4 8693E-01 4 434E+14
Cs-135 3 4477E-06 1.636 45 3,272 90 0 00E+00 6210E+13
Cs-1 37 2 8731 E+00 1.636 45 3,272 90 0 O0E+00 4 70E+C
Eu-154 8.2053E-02 1,63645 3,272 90 0 OOE+00 I 34E+02

3 9134E-02 1,636 45 3,272 90 0 00E+00 6 40E+01 1.28E+02
S45 3,272 90 0 OOE+00 1 10E+01 2.21 E+01 2 7500
S 45 3,272.90 0 00E+00 1.73E+01 3.47E+0t 35000 6 484E+08

Kr-85 2 8595E-C
Np-237 9 5479E-06 1.636 45

2.46E-03
9 36E.402
3a12E-02
2.92E-06
1.23E-08

50000 939sE+03
70Xo0 21616E02
1 t0000 2 436E+01

Pa-231 8 9297E-10 1,63645 3,272.90 0 00E+00 1 46E-06
Li

Pb-210 3 7609E-12 1 63645 3.272 90 0 00E.00 6 15E-09
1,63645 3,272 90 0 00E+00 4 1 7E+03 8 33E+03

3,272 90 0 00E+00 3.36E+01
3,272 90 0 00E+00 7.01 E-01
3.272 90 0 00E+00 3.99E-01
3.272 90 0 00E+00 1 13E+02

6 73E+01
1 40E+00

Pu-240 2 44016E-
Pu-241 6 8764E-02 1.636 45
Pu-242 3 6329E-07 1.636 45 3.272 90 0 00E+00 5 95E-04

3 8045E-1 i 1,636 45 3,272 90 0 00E+00 6.23E-08 1 25E-07

Ru-i106
Se-79 I.-
Sn-126 1.1
Sr-90 2.7
Tc-99 4 2
Th-229 I 8
Th-230 1
Th-232 7 8
Tl-208 4 4

3.272 90 0 00E+00 4 89E-12
3,272 90 0 00E+00 312E+02
3,272 90 0 00E+00 2.12E-02
3,272 90 000E+00 1 89E-02
3,272 90 0 00E+00 4 50E+03

1574E-05

9 79E-12

1 ,6

6 24E+02
4 23E-02
3 79E-02
9 00E+03
1 38E+00

E+00 1.636 45
. - _ _ . _ _

E-04 1,636 45 3,27290 0.00E+00 691E-01
6 45 3,272 90 0 00E+00 3 08E-09 6 17E-09

5 58E-05
2.56E-1 1
1 44E-041063E-08

U-232 I 3151E-07 1.6
U-233 1 9564E-09 1.6
U-234 1 8371E-04 1,6
U-235 -2.7235E-06 1,6
U-236 I 5493E-05 I.E
U-238 -42851E-09 1.6
Y-90 2 7505E+00 1,6

34 4 30E-04
36 6 40E-06
)1 6 01 E-01
02 1.56E-02
02 5 07E-02

Thermal Power
Nominal Heat Bounding -

Output - Heat Output
(Wa0ts) (Waft6)
5.30E+01 I 66E+02

,36.45 0 00 1 56E-02

Total Total
36 45 3.272.90 0 00E+00 4 f

Other Radionucides
m. Tempate Sdeetrio, Summ.Burn p S&n. mad Chcs -3

8

Template Selection Su
_________ I

.. . .
From SF0 Used

Reactor Moderator uGRT WATER UGST WATER
Fuel Claddlng A ALUM AW

S0L HM Constituents U U
8OL Enrichment % 92 99999931 60 to 100

Basis for Parameter Ddtfennces,

Li

aumrup Summary (MWd)c
I 

e _

I
From SFD I

Nomn iZI

jBasis for burnup used in estimate: Li
1
. NorSa burup calriaed from the heavy rela mass destrov
D B uNg hbnuml asrned tlt e rble nomnal nmup

-. 5
Estimated Burnup _

8umup MultiplrI Ghven Bumup
Nomenal 0 67

Bounding 134

Estemated EOL HMWGiven EOL HM

I t 021

'Reactor shutdown, core removal. storage shipping or other date conftirimg that irradatlon ceased for fuel

iTotal burrup for al fuel associated with tss wordisheet must be dvided by 8OL heavy metal mass to get specific bumiup values (MWdUT).

D0E/SNF/REP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Termplate Infrion,_L
Fuel Name FRR MTR-S (UALX-HEU) NETHERLANDS

SNF ID# 607
Fuel Units & Descr 19 - MTR TYPE

Heavy Metal Mass B012.042kg. EOL_1 093kg
ROD Storage Site SRS

'Fuel decay start date 2010
EstImates as of 2010

Template ATR (Ught Water. Alum r60 to 100% U)

Template Bumup(MWd)- 3672

Template OL Heavy Metal Mass (tl) 000116689
Temptate Deoay Tme, S years

Estimated
Canister usage

18"x10'
079

_ .

I
D ._-.,.,.... W._

IL. 1FsttmateS, ' . m - -Ohmt Tnt.i

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

l Template Fuel Burnup (MWd)W Burnup (MWd)' (CI) InventonesaCi) Inventones(Ci)
Energy Photons/sec
Group ' (bounding)

nwronucllve � ̂
_. _ . I X - trn E407 _ Ava MteV

Ac-227 lAb4b5-1U 8 1 , ... .DI ._- ,

Am-241 11190E-03 8967 1,7934 0O0E+OO t 01E+00 201E+00 00150

Am-242m 45425E-07 899 67 1,79934 0OOE+O 4 09E-04 8 17E-04 0 0250

Am-243 1 4921E-06 89967 1.799 34 OOE+00 1 34E-03 2 68E-03 0 0375

G-14 57244E-09 8967 1,79934 000E+00 5 15E-06 1 03E-05 00575

C-36 1 3124E-32 8967 1.7934 0000E+O0 1.18E-29 2 36E-29 008s0

Cm-243 23676007 899 67 1.79934 0 000+- 2.130-04 426E-04 01250

Cm-244 5 2042E-05 867 1,799 34 0 OOE+00 4 68-02 9 36E-02 0 2250

Co-60 38208E-05 899 67 1,799.34 0OOE+0O 344E-02 6 87E-02 0.3750

Cs-134 4 8693E-01 899 67 1,799.34 0 O0E+O 4.38E+02 8 76E+02 0.5750

Cs-135 34477E-06 89967 1,79934 000E+OO 310E-03 620E-03 08500

Cs-137 28731E+00 89967 1.79934 000E+OO 258E+03 517E+03 12500

Eu-154 6 2053E-02 899 67 1.799 34 0 00E+0O 7 38E+01 1 48E+02 1 7500

Eu-1 55 39134E-02 89967 1.79934 0OOE+OO 3 52E+01 704E+01 2.2500

Fe-55 67429E-03 89967 1,79934 00O0E+00 607E+00 1 21E+01 27500

H-3 1 0599E-02 899 67 1,799 34 0 OE+00 954E+OO 91iE+01 3.5000

1-129 7.5300E-07 899 67 1,799w34 0 OOE+OO 677E-04 1.35E-03 5.0000

Kr-85 2 8595E-01 899 67 1,7.34 OOE+00 2.S7E+02 5.15E+02 7^000
Np-237 9 5479E-06 899 67 1,79934 0000+00 8 59E-03 1 72E-02 11 0000

Pa-231 89297E-10 89967 1,79934 0000+00 803E-07 1 61E4-6

Pt-210 3 7609E-12 899 67 1.79 34 0000+00 338E-09 6 77E09

Pm-147 2 5452E+00 899 67 1 72 34 0000+00 229E+03 4 58E+03

Pu-238 20550E-02 8967 1.79934 000u+00 1 85E+01 370E+01

Pu-239 42838E-04 8967 1,7934 000E+00 385E-01 7.71E-01

Pu-240 24401 E-04 899 67 1,7934 O 0+00 2.20E-01 439E41

Pu-241 68764E-02 89967 799.34 0 000+0 619E+01 124E+02

Pu-242 36329E-07 899 67 1,799.34 00+0 3 27E-04 654E-04

Ra-226 3 8045E-11 899 67 1 799 34 0 00+0 3 42E-08 6 85E-08

Ra-228 29902E-15 89967 1,7934 0000+00 269E-12 538E-12

Ru-106 1 90-5E-01 89967 1,79934 0000+00 171E+02 343E+02

3471E+14
7A79E+13

E+13
3745E+13
3 687+13
1 775E+13
2.438E+14
3414E+13
6.352E.12
2 664E+1 1

1 0oSE+03
1 188E+02
t 339E+Dt

Se-79 I 2936E-05 89967 1.79934 OOE+00 1.165E-42 2 3E

Sn-126 11574E-05 89967 1,79w34 0E+- 1t04E-02 20E4-02

Sr-90 275050.00 899 67 1.79934 0O0+OO 247E+03 4 95E+03

Tc-99 42239E-04 89967 1,79934 000OE00 3 E0-01 7 60E-01

Th-229 1.8848E-12 899 67 1,7934 00+00 1 70E-09 339E-09

Th-230 1 7042E-08 899 67 1,799 34 0000+00 1 53E-05 3 07E-05

Th-232 78132E-15 89967 179934 0OOE+0 703E-12 141t-11

TI-208 - 4 4063E-08 899w67 1.79934 0000+00 3 960-05 7 93E-05

U-232 1.3151E-07 89967 1.79934 000E+OO 1.18E-04 2.37E-04

U-233 1 9564E-09 899 67 1.799 34 0006+00 1.76E-06 3 52E-06

U-234 1 8371E-04 89967 1,79934 00OE+00 1 65E-01 3.31E-01

U-235 -27235E-06 89967 000 410E-03 165E-03 4lOE-03

U-236 - 1.5493E-05 89967 1,79934 O00E+OO 1 39E-02 2796-02

U-238 *42851E-09 89967 00u0 481E45 442E4-5 481E-05

Y-90 2 7505E+00 89 67 1.79934 0 0E+00 2 47E+03 4 950+03

Other - 4 63E+03 9 25E+03

_ Thermal Power

I Nominal Heat Bounding
Output W Heat Out

_ tatt) > (Watts)
4 456+01 9a12E+01

_ Total Total

wun: [Al7
cks % S- 9- -- -- -I v

I Template Selection Summary

UFrom FDUsed

i Reactor Moderator LIGHTWANER UGHTWATER

Fuel Cladding ALUM ALUM

8OL HM Constmtuents U U

8OL Enrichment % 92 99998897 60 to 100

Bumup Summary (MWd)'g
m From SFD | Estimsted

-=]Basts for Parameter DrIferences-

=aasis lor bumup used in esttmate:

-I

I
Nominal. 8996 Noebu calculawte toM ti he"Mett alMMOesl

Boundi.g 1 , 79.7 134 Be n lbp 4ssuyed lo be ta neaiial bunup l

I

Estimated BurnupI
Bumup Munsplbr Given Burnup Estimated EOL HM/Glven EOL HM

Nominal t a I 1 0s5

aNmdino [ 2.801 1w __ 
_ _ _ _ _ ___.._ _ _ _ _ __.,_ _

I

Reactor shutdown. core removal, storage. slpping or other dtle conititmng th lk raWabon ceased tor lue

'Total bumup for atl ue associated witi this woikshleet must be divided by 80 heavy metal mass to get speofic burnup values (MWvdMT)

Mardi 2003

DOEISNFRtEP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet-
L Fuel nid TenttIate lobe on' >

Fuel Nane FRR MTR-S (UALX-HEU) NETHERLANDS
SNF tD - 608

Fuel Units & Descr 61 MTR TYPE
Heavy Metal Mass. BO112 462kg, EOL=6 667kg
ROD Storge Site: SRS

'Fuel deay stut date: 2010
Estimates as of. 2010

Template ATt (Light Water, Alum, 60 to 100th, U)
eTemplate Bumup[MWd): 3672

Template SOL Heavy Metal Mass (MT) 0 00116689
Template Decay Tine- 5 years

Estimated
Canister usage

18'x1 0
1 254

---II. Fsmates ' -'- m x. X, b Y. Y. Gamma Sources

CV/MWd From Nominal -. Bounding Fuel Initial Actvity Nominal Fuel Boundcno Fuel
Photon Total
Energy Photonstsec
Group (bounding)Radionuchide Template Fuel Bumup (MWd)

2 
Bumup (MWdO (Ci)

Ac-227 14545E-10 5,487.98 10,97595 0 0OE*(
Am-241 1190E-03 5,487.98 10,975 95 0 0OE+0
Am-242m 4 5425E-07 5,487 98 10.975 95 0 OE+0

lnventories(CI)i Inventornes(Ci)
I 60E-06 Avg. Mev
123E-Ot 00150 2118E+15
4 99E-03 0 0250 4 562E+14
1 64E-02 I 00375 4210E+14I 4921E-06 5,487 98 10,975 95 0 O0E+00

'4E-09 5,487 98 10,975 95 0 O0E+00 3 1 4 139E+14
17 98 10,975 95 0 OE+00 7-20-E29

Cm-243 10,975 95 000E+00 1.30E-03 2 60E-03
Cm-244 O 00E+00 2 86E-01 S 71E-01
Co-60 3 8208E-( 2.10E-01 4 19E-01
Cs-134 4 8693E-01 5.487 98 5 34E+03 05750 1 487Et15

3 4477E-06 5,487 98 10.975 95 0 8500 2083E+14
2 8731E+00 5,487 98 10.975 95 0 00E+00 3 875Et13

5,487 98 10,975 95 0 O0E+0O 4 50E+( I 625E+12
Eu-1 55 10,975 95 0 00E+00 2 15E+02 4.Z
Fe-55 0 O0E+00 3 70E+01 740E+01
H-3 300E+00 582E+01 116E+02
1-129 7 5300E-07 4 13E-03 826E-03 5 0000
Kr-85 2 855ED s 4A7 08 1,a\lw ooQc�l ;)sqo wo. 3 14E+03 7 oo0o 7247E+02
Np-237 9 5479E-06 5.487 98 1 05E-01 1 o00cO 8169E+01
Pa-231
Pb-21 0
Pm-147
Pu-238
Pu-239

8 9297E-10 5,487 98 10.975 95 O a E-06
E-12 5,487 98 10,975 95 O OOE+00

5,487 98
5,487 98
5,487 98
5487 98
5,487 98

10,975.95 0 OOE+00 1 40E+04
10,975.95 000E+00 1 13E+02 1 1

0 OE+00 2 35E+00 4 70E+00
Pu-240 2 4401 E-04

6 8764E-02
10,975 95 0 O0E+OO
10,975 95 0 OOE+00
10,975 95 0 OOE+00
10,975 95 0 OOE+00

Ra-228
Ru.106
Se-79
Sn-I126
Sr-90
Tc-99
Th-229
Th-230

7 5,487.98
1 5,487.98
5 5,487.98
1 5,487 98
5 5.487 98

1 99E-03
2 09E-07 4.18E-07

1 9055E-O
1.2936E-0

OOE+0O 1 64E-11 3.28E-11
0 O0E+00 1.05E+03 2 09E+03
0 O0E+OO 7.10E-02 1 42E-01
0 O0E+0O 6.35E-02 127E-011 1574E-05

2 7505E+OO
4 2239E-04

5,487 98
5,487 98
5,487 98
5,487 98

1 0.9
10,975 95 0 00+00
10,975 95 00 OE+00
10,975.95 0 OOE+00 1C
10,975 95

Th-232 7 8132E-15
T'-208 4 4063E-08
U-232 1.3151 E-07
U-233 1.9564E-09
U-234 1.8371 E-04

O O0E+OO 9 35E-05 1 87E-04
0 OOE+00 429E-11 8 58E-11
0 O0E+00 2 42E-04 4 84E-04
0.00+00 722E-04 t 44E-0310.975 95

5,487.98
I 07E-05 2.15E-05
01E+00 202E+00

I OIE-02 2.50E-02

Thermal Power
Nominal Hteat Bounding E

, Output Heat Output
(Watts) I (Watts)I

2 L9SC _t 74<CCI1D c A07 ^0
s,487 Wu 0.00

U-236 1 5493E-05 5,487 98
U-238 -42851 E-09 5,487 98
Y-90 2 7505E+00 5,487 98
Other Radionucildes

10.975 95 8 50E-02 1.70E-01 I 2.78E+02 5.57E+02
2 93E-04
3 02E+04
5 65E+04

Total Total

YUl. Temoilte Selcytices Sumnmsirr. Bunse Sns .
Q

Template Selection Su

From SFD Used -
Reactor Moderator UGHTWATER LIGHT WATER

Fuel Cladding ALUM ALUM
BOL NM Constituents U U

BOt. Enrichment % 92 99998578 60 to 100

Basis for Parameter Difnerences: L
Bumup Summary (MWd)e Basis for bumup used in estimate:

From SFp Estimated
Nominsal 5 487 9i Natral brup ralilated hrom te beavy metal mas desoyed

Bounding 10 975 95 B0oedog burnup assrsed ls be twice omenat labu

Checks

Estimated Bumupt
Buru Mutiplier Given Bumup Estimated EOL HM/Gwven EOL HM

Boundrng |2.80t
'Reactor shutdown, coe removal. storage, shipping or oet rdate confimeig that Irradabon ceased tor Kut.
2
Total bumup for all tuel associated wih tiis worksheet must be divided by 8OL heavy metal mass to get specific burmip values (MWd/NT)

U

DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet -

'L Fuel and Template Information .,
Fuel Name FRR MTR-S (UAVt-HEU) PORTUGAL

SNF tD J 632
Fuel Units S Descr 22 - MTR TYPE
Heavy Metal Mass BOL.6246kg EOL,3 923kg

ROD Storage Site SRS

'Fuel decay start date: 2010
Estimates as of 2010

Template ATR (Ught Water. Alum, 60 to 100%, U)
"Temptate Bumup(MWd): 3672

Template SOL Heavy Metal Mass (MT) 000116689
T-_,.-t_. .. im. S _.

Estimated
Canister usage

18'x10'
092

-

IL Estimates -> > a I m x. Xb b Y. Yb Gamma Sources
Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Boundig Fuel - Energy - Photons/sec

Temolate - Fuel BumuP (MWd)
2

Bumup (MWd)' (Cl) I Inventories(CI) lnventonres(CI) I Group (bounding)Radktiretilde

Ac-227 1 4 2,200 12 4,400.23 0 00E+00 3 20E-07 6 40E407 1 Avg MeV
2,200 12 4,400.23 0 OOE+00 2 46E+00 4 92E+00 0 0150 8.489E,14

220012 4,40023 OOOE+00 999E-04 200E-03 00250 1829E614
Am-241
Am-242m
Am-2 2.200 12 4,40023 0 00E+00 3 28E-03

2200 12 4,400.23 0 00E+00 1.26E-05
1.3124E-32 2,200 12 4,40023 0.00E+00
2.3676E-07 2200 12 4.40023 0 0
5.2042E-05 2200 12 4,4 02250

Co-60 3.8208E-05 2200 12 E41f 0.3750 4 340F+13

Cs-134 4 8693E-01 2 14E+03 0.5750 5 962E+14

Cs-135 3 4477E-06 0 7 59E-03 1.52E-02 0.8500 8 349E+13

- Cs-137
Eu-154

4.40023 0.00E+00 6 32E+03 1.26E+04 12500 1 553E613
)12 4,40023 0 00E+00 1 81E+02

2,200 12 4.40023 0 00E+00 8 61E+01

Fe-55 6 7429E-03
1H-3 I 0599E-02
1-129 7.53006-07
Kr-85 2 8595E-01

I ND-237 9 5479E-06

2,200 12 4,400 23 0 00E+00

3 61 E+02
1 72E+02
2 97E+01
4 66E+01
3.31 E-03
1.26E+03

17500 6514E+11
22500 I 366E+12

27500 7 860F+09
3S000 8718E+08
5 0000 286065+03

2,200 12
2,200 1

7 0000 Z906E+02-

+00 2.10E-02 4.20E-02 I 11 0000 3275E+01

Pa-231 4.400 23 0 00E+00 1.96E-06 3 93E-06

P5-210
N , Pri-147

_ Pu-238

4.400 23 0 C9E+00 8-27E-09 1 65E-08
s 12 4,400 23 0 00E+00 S 60E+03 1.12E+04

2,20012 4,400 23 0 C
2,200 12 4,400 23 0 C
2,20012 4,400 23 0 C

00E+00 4.52E+01 9 04E+01

2 4401 E-04
Pu-241 6 B764E-02
Pu-242 3 6329E-07 7.99E-04 1 60E-03

Ra-226
Ra-228
Ru-108
Se-79
Sn-1 26
Sr-90

0 00E+00 8 37E-08 1 67E-07
)12 4,400 23 0 00E+00 6 58E-12 1 32E-11

1 2936E-05
1 1574E-05
2 7505E+00

2,20012
2,200 12
2,200 12
2,20012

4,400 23 0 00E+00 419E+02 8 38E+02 I
4,400 23 0 00E+00 2 85E-02 5 69E-02
4,400 23 0 00E+00 255E-02 5 09E602 I
4,400 23 000E+00 605E+03 1.21E+04
4,400 23 0 00E+00 9 29E-01 1 86E+00
4,40023 000E+00 4 1SE-09 8.29E-09

Tc-gg
Th-M2
Th-230
Ttt-232
T3-208

__ U-232
U-233 ____

4 2239E-04
1 8848E-12

0.12 4,40023 0 00E+00 3 75E605
0.12 4,400.23 000E+00 1 72E-11

750E-05
3 44E-1 1
1.94E-04
5.79E-04

2,200.12
2.200 12

4,40023 0 00E+00 9 69E405
4,40023 000E+00 2 89E-04
4,4tX).24 U IXJtZ+LAJ 4.jUtz.Vti colt-i-st

2,200 12
4 22i 19 A Ann Oq t 0 rv) iF lA A AitF-0

8 61t-u

z

Thermal Power
Nominal Heat . Bounding -

Output - Heat Output
(Watts) (Watts) -
1.12E+02 2.23E.02

Total Total

U-235 -z 7z35b-06 ZLuo 1z
U-236 1.5493E-05 2.200 12

l--238 -4.2851E-09 220012
Y-90 2.7505E+00 2,20 12
Other PadKonur idesl

Tempiate Selection Summary
From SFD Used

Reactor Moderator: LIGH-TWATER UGKlT WATER

Fuel Cliddmig ALUM ALUM
BOL HM Constituents: U U

BOL Enrichment %- 92.99999055 60 to 100

O.W lIt-Z Vt D

4.40023 0.006E+w 341E42 6.82E412

0 00 147E414 138E4.4 tA7E4
4.400.23 0 0 6 0 0 6 0 2 6 0

- 1 13E+04 2.26E+04

ta o P -ra t er _e

Basis for Parameter Difeenes-

V[
Bumup Summary (MWd)' - Basis for burnup used In estimate:

From SFD Estimated
Nomin t 2,200 12 jNril biup taljated ftm te heaMt metal mass dtisayed

Boundrng 4 400 23 jBarhr buup assited ID be ec t a r bi bmup

Checks

Eatmaled Bumnupt
Bumw Uulitv [ Given Bumup Estimated EOL HM/Given ECOL HM

Nominal 1[12 1 03
Bounding . 224

'Rtactor shutfowna core asmovat siorage. shpSrshe t otmer date covhebyng that ihyadataln ceased fro fuei

'Total bumup for all fuei associated with this workshreet must be divided by BOi. heavy metal mass to get specific bumupo value s (Mlod/MT)

DOE/SNF/tEP-078
Reovislon 0
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Fuel Radionuclide Inventory Worksheet I

L Feel and Template Informatiou_,_,, ,
Fuel Name FRR MTR-S (UALX-HEU) SWITZERLAND

SNF ID r 658
Fuel Units & Desor: 55. MTR TYPE
Heavy Metla Mass: BO116 676kT EOL=5 973kg
ROD Storage Siten SRS

'Fuel decay start date 2010
Estimates as of 2010

Template: ATR (UhlI Water, Alum .60 to 100%. U)
"Template Bumup(MWd) 367.2

Template OL Heavy Metal Mass (MT): 0 001 16689

Estimated
Canister usage.

18'xlO'
2 29

Terplate Decay Trme: 5 years

ILEstimates--- m X, I by Yb GammaSources

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

Radionuclide Template Fuel Bumup (MWdf Bumup (MWdp (Ci) Inventones(CI) lnventories(Ci) Group (bounding)

Ac-227 I 4545E-10 10,135695 15,792 50 0 OOE+00 1 47E-06 2 30E-06 Avg MeV
Am-241 1 1190E-03 10,13595 15,79250 0OOE+00 1 13E+0t 1.77E+01 00150 3047E.15
Am-242m 45425E-07 10,13595 15,792.50 OOOE+00 460E-03 717E-03 00250 6564E+14
Am-243 1 4921E-06 10,13595 15,792.50 0 OOE+00 t51E-02 2 36E-02 00375 6057E+14
C-14 57244E-09 10,13595 15,792.50 0OOE+00 580E-05 904E-05 00575 5956E.14
Ci-36 1 3124E-32 10,13595 15,792.50 0 OOE+00 1.33E-28 207E-28 0 0850 3797E+14
Cm-243 23676E-07 10,13595 15,79250 0OOE+00 2.40E-03 3.74E-03 051.0D 3285E+14
Cm-244 52042E-05 10,13595 15,79250 OOE+00 5227E-01 8422E-010 0.220 3125E+t4
Co-60 3 8208E-05 10,135 95 15,792 50 0 OOE+00 3 87E-01 6 03E-01 003750 1 575E+4
Cs-13+ 438693E-01 10,135 95 15,79250 OOE+00 4 94E+03 769E+03 05750 Z140E+t
Cs-135 324477E-0 10,13595 15,792 50 OOE+00 3.49E-02 544E-12 01800 2996E+14
Cs-137 28731E+00 10,13595 15,79250 0OE+00 2191E+04 454E+04 12500 5575E+13
Eu-154 82053E-02 10,13595 15,79250 000E+00 832E+02 2 30E+03 0.7500 1336E+t2
Eu-155 3 9134E-02 10,135 95 15,792 50 0 OE+00 3 97E+02 1 t8E+02 22500 4 903E3-2
Fe-55 627429E-03 10,135 95 15t792 50 OOE+00 6283E+0 4 06E+02 47500 262tE+tO
i-3 tOS599E-02 10.13595 15,792 50 0 0E+00 4207E+02 1 67E+02 3500 3173E+09
1-129 7 5384E-07 10,13595 15,792 50 0 OOE+00 7963E-03 1.29E-02 58000 9354E+03
iKr-85 2 8595E-01 10,135 95 15,792 50 0 OE+00 2 90E+03 4 52E+03 7.69- 0 043E+03
Nh-232 781301 10,13595 15,792150 000+00 7968 1 1 0175E+02
Pa-231 89297E-10 10.135 95 15.79250 0 0OE+00 9 05E-06 I 41E-0S
Ut-210 3.7609E-12 10,13595 15.79250 000E+00 381E-06 5e94EP08
Pm-147 215452E+00 10.135 95 15.792 50 0 OOE+00 2 58E+04 4 02E+04
Pu-238 2 0550E-02 10.135 95 15,792 50 0 0DE+00 2 08E+02 3 25E+02
Pu-239 42838E-04 10,135 95 15,792 50 00 -OE+0 5 4.34E+00 6 77E+00
Pu-240 24401E-04 10,13595 15,792 50 0 00E+00 2 47E+00 3285E+00
Pu-241 6 8764E-02 10,135 95 15.792 50 OOODE+OO 6.97E+02 I O9E+03
Pu-242 3 6329E-07 10.135 95 15,792 50 0 -4E+O4 3 68E-03 7412-03
Pa-Z26 3.8045E-1 1 10.135 95 15,792 50 0 OOE+OO 3 861E-07 6 01 E-07
Ra-228 2 9902E-15 10,135 95 15,792 50 OOODE+OO 3 03E-1 1 4 72E-11I
Ru-1 06 1 9055E-01 10,135 95 15,792 50 OOO0E+OO 1.93E+03 3 01E+03
Se-79 1.2936E-OS 10,135 95 15,792 50 OOODE+OO 1.31E-Ot 2 04E-01

Sr-90 2.7505E+00 10,13595 15,792 50 0 OOE+00 279E+04 4 34E+04
Tc-99 42239E-04 10,135 95 15,792 50 0 OOE+OO 4.28E+00 6 67E+OO
Th-Z29 I18848E-12 10,135 95 15,792 50 OOODE+OO It91 E-08 2 98E{18
Th-230 R.7042E-08 tO t35 9S 1 52792 50 0 OOE+OO I 73E-04 2 69E-04
Th-232 7 8132E-15 10,135 95 15.792 50 OO0OE+OO 7 92E-tt I t23E-tO
Ti-208 44063E-08 t e.13595 15,79250 OOOE+OO 447E-04 6.96E-04

131[UE0117 P DDEr e ne8EDe3 Thermatl Poweerr
U-233 I 9564E-09 10,135 95 t1S.792 50 0 OOE+OO I 98E-05 3.09E-05 Nofmmal Heat Bounding
U-234 t 8371tE404 10,135 95 15J792 50 0OOOE+OO It86E+00 2 90E+OO ouputsn Host 0uW
U-235 -2-7235E-06 10,135 95 0 00 3 351E-02 5 91 E-03 3.35E0 (Watts) Wt)
U-236 1.5493E-OS 10t,135 95 15.792 50 0 OOE+OO I 57E-01 2.45E-Ot 5.14E.02 ii OtE+02

U-3 425 _9 1,3 50 0 39E0 9-4 39EG Total Total
Y-90 Z.7505E+OO 10,135 95 15,792 50 0 OOE+OO 2 79E+04 4 34E+04
Other Radionuciktes 5.21 E+04 8t12E+04

T1. Tenrlate Selecton Summary, Runup 9Sumay and Cbecso ~ =

Template Selection Sumtnary - - -

From SiD Used Basis for Parameter Diffenences:
Restor Moderatoar UGHTWATER UGHT WATER

iuel Ciadd dAi 2 UMt AWM
BOL HU constituents U U

BOL Enrichment % 93 00000816 60 to 100

Burnup Summary (MWd) Basis for bumup used in estimate'

From SFD Estimated
Nomnal 1 0135 iNomnnal buer cajilatedr tha heay metal mms destoyed

Bounding 15792 Sl Smc-irg biatp caitaed asrnga8t a eaBOL uymetav bure4

Checks

Estimated Bumupt
Bumup Muntiplier Given Bumup Estiri ted EOL HWNGiven EOL Htt

Nominal t 93 |tt
Bounding 3 01

Reactor shtdown, core removal, storage, shpping or other date confrmilng that mradiaton ceased for luel

'Total buorup tor all fuel associated with thss worksheet must be drided by 8OL heavy metal mass to get specif bumtup values (MWdIMT)

U
IJ

L
Li
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Fuel Radionuclide Inventory Worksheet

I )Fuel and Tempateiasnfonsmati-
Fuel Name FftR MiTR-S (UALX-HEU) TURKEY

SNF ID#- 644 -
Fuel Units & Descr: 18 - MTFI TYPE

I ~ Heavy Metal Mass, BOL.5 42kg EOL=2 Sgk
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

Template ATR (tight Water. Alum .60 to 100%. U)

'Template Bumup(MWd) 3672

Template SOL Heavy Metal Mass (MT)- 0 00116689
Template Decay Tame- 5 years

Estimated
Canister usage

181x101
I 0 75

- i- - .. I Gamma Sources
jl-V~h-IiK - mn -L.___________

Photon Total
CVJMWd From - Nominal Bounding Fuel Inta ciiy NmnlFe onig Fuel IPEnergy Photons/sec

Radionuclide I -' Template - Fuel Burnup (MWd)
5

Bumup (MWd) (Ci) - - Inventories(Ci) Inventodies(CI) Group (bounding)

Ac-227 I 4545E-10
A;m--241 ~1.1196E-03 I984E,14

I 584E,14
Am-242m 4 542bt-Ul
Am-243 1 4921 E-06
C,14 Is 7244E-09
CI-36 1.3124E-32

- m-243 2 3676E-07

i I 831E.14
0 0575 1.800E+14

012850 99378.13
01250 9937E+13

Cm-244
Co-60 .14
Cs-134 4 8693E-(1_1'004
Cs-i135 3.4477E-06 2.386849

9 056E5l13

I 685E.13
__ CS-1377 253b1-UUh

Eu-154- 8-053E-02
1 7500 7066E+11

1.482E+12
Eu-155 . Viij4r-UZ

I Fe1-55 6 7429E-03
I I H-3 1 0599E-02} 1-129 7 5300E-07

Kr-85 258595E-01
N'l-237 9 5479E-05

2 7500 a 526E+09
3 5000 9 456E+08

Pa-231E Ptb-21 0 37609E-12
Pmr-147 25452E.00

___ Pu-238 2 055OE-02

2.386 4 0 008.00 6 07E

i 0 DDE+00 4 1

Pu-239 4'
Pu-240 2
Pu-241 61
Pu-242 3 1

!838E-04 4,772.98 0 00E+(: .+00
~49 4.772 98 0 0EOOE.00 5 82E-01 1 16E+i00

,49 4.772 f
.49 41,772 1

-+02 3 28E+02

2.38E 8 67E-04 - - - 1.73E-03

FRa-226 2.38649 9 08E-08 1.82E-07

- Ra-22B 2 ¶t2.1
Ru-106 1.905SE-01
Se-79 1.2936E-05
Sn-1126 I 1574E-05

Sr-90 2
Tc-99 4
Th-229
Th-230
Th-232 -- 78~
T1-208 4 4063E-08

__ U-232 1.3151E-07
U-233 I 9564E-09
U-234 1 8371E-04

U-235 -2 7235E-06

U-236 1 5493E-05

2 . 3 8 4 94 , 7 7 .9 80 0 0 . 0 03 1 4 E - 04 Thermal Power

I output Heart Output
(Watts) (Waft) s

T o tal0 T otal+ 0
Total Total

U-238 -4.21151 E-09
Y-90 2 750580

rv~ metI ie Selectiones FoUGHTWATERSF UseGHT WAlER

Fuel Claddiig [.AU

80OL HU COnstitulentsi U

B0OLEnrichmeant%] 92.9999782 6010100

Bumup Summary (MWd) FrmS0Etnt E

Boundtig Ij4 77298

j CheCkS

lasis for Parameter Differences-

Basis for bumup used In estimate

iamiailiunrup cakdiaWe trort te I iav meta mass desoyed

oundeg S lsipasstriedtobeta nM rodalburami -

Estimated EOL HM/Gfven E0OL HM
10

s Liad,,m core removal storage. shippwig or other date coifihmirtg lhatl irradiation ceased for fuel

aTota btumusp for all fue associated with U's worlisheet must be divided by 801 heavy metal mass to get specific bumsup values (MWCI'MT

March 2003
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I

Fuel Radionuchde Inventory Worksheet
L Fuel and Tesplate Infernimtionu,

Fuel Name: FRR MTR-S (UALX-LEU) JAPAN
SNF ID t: 553

Fuel Units & Descra 476. ASSEMBLY
Heavy Metal Mass: BOL=714hg EOL=632 461kg
ROD Storage Site SRS

'Fuel decay start date: 2010
Estenates as of: 2010

TempLae HFBR (Heavy Water, Alum , 10 to 20t. U)
3
Ternplate Burnup(MWd) 15

Template BOL Heavy Metal Mass (MT) 0 00034251
Tempt. Decay Time 5 years

Estimated
Canister usage

18 xtO0
[ 1983

tlEstbmate9-- f m x. Xb b Y. y, I GammaSourres

CiMWd From
Template

- - IIPhoton Total
Nominal Bounding Fuel Initial Activty Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Bumup (MWd)V Bumup (MWd)t (Ci) Inventornes(Ci) Inventories(Ci) Group (bounding)Radtonuclide
^_:We---- . --q r

AC-27I 1 /b3tE-10 77.499 76 qer Ae q ne h. .

1 3jO6iJS 2 E-05 I Avg Mel
1.2780E-02 77.499 76 1 98E+03 00150
9 5467E-06 77.499 76 154.999 52 1.48E+00 0 02S0 6 060E+15

6 77.499 76 154,999 52 0 C 0 0375 5522E+15
C-14
CI-36

77,499 76 154,999.52 0 OOE+00 00575 5512E+15
77,499 76 154,999-52 0 00E+00 0 0850 3472E+15

CM-243 77,499 76 154.999 52 0 00E+00 01250 2.899E+15
Crn-244 154,99952 000E+00 1.51E+01 -di961E+15
CO-60
Cs-134
Cs-1 35
Cs.137 1'

0 00E+00 9 18 E+00 1 I 436E+15
2 56E+04 5 12E+04

77.4 3.77E-01 7 53E-01
2 P667F.+0 n 499 r.

_ _ , .:- - +05 4 43E+05 12500 4 647E+14
Eu-154 6 9933E-02 77,499.76
Ezu-155 77.49976 154.999 52 0 0OE+(
Fe-55 77,499 76 2 000E+00

1 08E+04
5 15E+03
1.20E+04
1 68E+03
1.11E-01

2.2500 3.847E+13
t 7500 2212E813

27500 3 480E+11
H-3 2 0 00E+00 8 39E+02 +10
1-129
Kr-85

7 1600E-07
2 7007E-01
3 6327E406
1 1267E-09
1 9773E-15

0 00E+00 5 5SE-02 U77,499 76 154,999 52 0 00E+t
77,499 76 154,999 52 0 008E+
77,499 76 - 154,999 52 0 00E+(
77,499 76 154,999 52 0 001E+

2 09E+04 419E+04
2 82E-01 5 63E-01
8.73E-05 1 75E-04
1.53E-10 3 06E-10

11 0000

Pu-238
Pu-239
Pu-240

77,499.76 154,999 52 0 00E+00 4 82E+8
77,49976 154,999 52 0 00E+00 8 008+E

I_1
30 0E+00 4 21E

7.7333E-01
3.0713E-06

77,499 76 154,999 52
77.499 76 154.999 52

E+02 8 41E+02
E+04 1.20E+05
E-0 476E-01

E-14 77.49976 154,999.52 0ooE+00
E-15 77,499 76 154.999 52 0 00E+00Ra-228

Ru-106
5^-79

2 5580E41
1 2540E-05
1 1393E-05

3 52 0 00E+00 1 98E+04 -3 968E+04
S 52 000E+00 972E-01 1 94E+00

77.499 76

TC-99I
Th-229
Th-230
Th-=3
11-208 -
W 2 3 2I

U-233

) 77,49976 154,99952 000.E+00 2 04E+05
I 77,499.76 154,999 52 0 00E+00 3 37E+01

77,49976 154,999 52 0 00E+00 1 06E-08
I 77,499 76 154,999 52 0 00E+00 9 77E-07

- 77,49976 154,99952 000E+00 522E-10
77,499 76 - 154 999.52 0 00E+00 5 79E804

8 77,499 76 154.999 52 0 00E+00 1.70E-03
77,499 76- 154,999 52 0 00E+00 I 54E-05

I 77E+00
4 08E+05

7.4 1.16E-3

3Aa
U-234 2 2487E-07
U-235 -2 5341 E-06
U-236 1 3000E-05
U-238 -1 4207E48 -
Y-90 2 63I0FZE+0l

77,499 76
77.499 76
77,499 76
77,499.76

0 00E+00 1.74E-02 3 49E-02
3 09E-01 1.12Et01 3 09E-01
0 00E+00 1 01E+00 2 01E+00
1 92E-01 1 91E-01 1 92E-01

0 00E+00 2 04E+05 4 08E+05

Thermal Power
Nominal Heat Bounding

, Output - . Heat Output
(Waft) (Watts)
3 57E.03 7-34E+03

Total Total

Othe Radonuot

HI. Template Selection Sius s1
ITemplate Selection Summary

7 32E+05
ryv Bun '- S , P l, I.I t

From SFO Used E
Reator Udt HEAV WATER HEAVY WATER _

Fuel Cbddi^ ALUM ALUM
BOL HM Constituents U U

BOL Enrchlnerit % 20 10o20

Basis for Parameter Differences: Li
Bumup Summary (MWd)z Basis for bumup used in estimate:

From SFD rmtO
Nomiral 77 4 7t6 N. bwpV calcuatetd rom tf heavy rnet mans destoym"

Bounding 1 E4 s999S BEe drq bmstip assaed io be twce samnal! unup

Checks

Estimated Bumup/
Bumu Muft iar Given Bumup Estirnated EOL HM/Glven EOL HM

Nosmnal 248 1 03
Boumdirg 4. 96

Reactor shutdown. core rem ovaj storage, shipping or other dale irr^t.g that irradiaton ceased for fu

'Total btumrli for all tuel associated writh Ns worlsheet m.ust be divided by BOIL heavy metlS massA to get Speriftk bumup vatues (MWdMT)

Li
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Fuel Radionuclide Inventory Worksheet -

IX Fuel amd Temnplate Izrornintiont =
Fuel Name FRR MTR-S (UALX-LEU) PORTUGAL

SNF ID # 542
Fuel Units & Deosr 6 - ASSEMBLY
Heany Metal Mass- BOL=5 4kg EOL=5 152kg
ROD Storage Site: SRS

'Fuel decay start date: 2010
Estimates as of 2010

Template ATR (Light Water, Alum , 6010 100,.. U)

"Template Bumup(MWd) 3672
Template BOL Heavy Metal Mass (MT) 0 00116689

Template Decay Trme- S yea e

Estimated
' Canister usage

18x1r 0 25

i, b. I Gamma Sources
-

1lT w. m xZ Ja
_ .

Cl/MWd From Nominal Bounding Fuel Initial Activity I Nominal Fuel Bounding Fuel

* Template IFuel Bumup (MWd9 Bumup (MWdO (CO Inventories(CI) Inventories(Ci)

I Pboiton Total

Energy Photonstsec
^ Gruo - (boundina)

_ _._

AC-227 1A545E-10 23524
1.1190E-03 235.24

+00 3 42E-08 6 84E-08 Avg I
E+00 2 63E601 5 26E01 001

4.5425E-07 235 24 0 00E+00 1 07E-04 2 14

1 4921E-06 235 24 0 00E+tX 3 51 E-04 7
0 00E+00 t35E-06 2

+13

1 774E+135 7244E-09
C-36 1.3124E-32 470 48 0 00E+00 3 0 I1t3tE.t3

Cm-243
L_ Cm-244

2 3676E-07 470 48 00DE+00D 01250 9 796E+12

5 204 4 470 48 0 OOE+C
4 47048 0 OOE+C

0.2250 96547E+12

1.80E-02 0 3750 4 64E+2
Co4O .. ___ __ . r £ 0_ ----- --

Cs-134 235.24 4704 I2E0 0 5750 - 6 97+1
----- .7Ct- ___

Cs-135 E-06 23524 470 8 11E-04 1 62E-03
I 676E+02 i

0 8500 8 927E12

12500 1661Et12
17500 6965E+10
22500 1461E+11

82053E-02 0 OOE+00 1 93E+01

3 9134E-02 143 006E+00 9 21E+00

Fe-55 6 7429E-C 470 48 0 0 +00 t o 8 404E+08

H-3

I ! 1-129
Kr-85

470 48 0 00E+00 +00 3 5000 9 321 E+07

235 24 470 48
235 24 470 48

-04 3 54E-04 5 0000 2.820E+02
+01 I 35E+02 7.0000 3145E+01
-03 4 49E-03 11 DO00 3.546E+00
-07 420E-07 I7

Pa-23; 8 9297E-1 0
Pb-210 3 7609E-12

I I Pm-147 2.5452E+00
I Pu-238 2 0550E-02

I Pu-239 42838E-04

235 24
235 24

47048

23524 470 48 0 00E+00 8 85E-10
235.24 470 48 0 00E+00 5 99E+02

23524 470.48 0 006+00 4 83E+00

23524 47048 0 006+00 1 01E-01
23524 470 48 000E+00 5 74E-02
235.24 47048 000E+00 1 62E+01
23524 47048 0 OOE+00 8 55E-05
23524 47048 0 OOE+00 8 95E-09

I 77E409
1 20E+03
9 67E+00
2 02E-01
1 15E-01
3 24E+01
1 71E-04
1 79E-08

Pu-240
Pu-241
Pu-242

244

Se-79
Sn-i 26
Sr-90

i Tc-99
- Th-229

2 9902E-15 23524
1 9055E-01 23524
12936E-05 235 24
1 1574E-05 235 24
2 7505E+00 235 24
4 2239E6-4 235 24
1 8848E-12 23524
1 7042E-08 23524
7 8132E-15 * 23524

470 48 0 00E+00 7 03E-13
470 48 0 00E+00 4 48E+01
470 48 0 00E+00 3 04E-03
470 48 - 0 W0E+00 2 72E-03
47048 0 00E+00 6 47E+02
470 48 0 00E+00 9.94E-02
470 48 0 00E+00 4 436-10

1 29E+03
1 99E-01
8 87E-1 0

4 01 E-06 8 02E-06
0 00E+00 1 84E-12 3 68E-12

4 4063E-08
1.3151E-07

23524
235.24

0.00E+00 1 04E4-5 2 07E-05
0 OOE+00 3 09E-05 6 19E-05
0 00E+00 4 60E-07 920E-07U-233 1 9564E-09

U-234 1 8371 E-04
U-235 -2.7235E-06
U-236 1 5493E-05
U-238 -42851 E09
Y-90 2 7505E+00
Other Radionuclides
m 11. Selection Sudnimsr. Barimp S~umnnan

-ni-t -tn Sunr-ar

470 48 0 00E+00 4 32E-02
000 2 33E-03 I 69E3

470 48 0 00E+00 3 64E-03
000 1 45E-03 1 45E-03

470 48 0 00E+00 6 47E+02

Thermal Power

Nominal Hast Boundtng -

Output - Hem Output

(Watts) (Watts) -_
I 18E.01 2z39-E+01
Total Total

13

,

I

From SF0 Used Basis Dtfierencaa:

Re act orModerator UIGHT WATER UGHT WATER T hsTe ni ate as ised toe Iae lo w reaons

Fuel Cladding ALUM ALUM TIhs l maate on al parmieltes exmpt eritarert

DOL HM Constituents U U
BOL Enrichment % 20 00000132 60 to 100

Bumup Summary (MWd)' B Basis for bumup used In estimate-
_From SFD Estimated

Normnal |23524 nt tumvrp cabjiated tsm the avy fetal smas deosayed

Bounding I 470 4 Bmidi bump asamed it be tWmce ard buarr

303 2 42E+03

Estimated Bumup,
Bumup Multiplier Given Bumup J Estimated EOL HMiGtven EOL HM

Nominal 0 14 - 100
Boundg 0281

'Reactor shutdown. core removal, storage, shipping or other date confreming Viat Irradatvon ceased tor luel

'Total burnvp for bal t assodated with this woiksheet must be divided by 8OL heavy metal mass to get spedlfc burrup values (MWd`MT)

March2003
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Fuel Radionuclide Inventory Worksheet - I
L Farc and Template Ino ti -4 ,

Fuel Name FRR MTR-S (UALX-MEU) GERMANY
SNF D O: 1068

Fuel Units & Dsr. 28. MTR TYPE
Heavy Metal Mass: BOL.12.88kg E0L=9 17kg
ROD Storage Site: SRS

'Fuel decay strt date: 2010
Estimates as of' 2010

Template: ATR (tt Water. Alum, 60 to 100%, U)
'Template Bumup(MWd) 3672

Template SOL Heavy Metal Mass (MT) 001 16689
Template Decay rww 5 years

EsteIated
Canister usage

181'x0r
117t

UI. Estimates - - m x x b Y. Yb Gamma Sources

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

Template ' Fuel Bumup(MWdO Burnup(MWd)' (Ci) Inventones*CI) Inventones(CI) Group (bounding)Radionuclide
Ac-227
Am-241
Am-242m

1 4545E-10 3,51344
1 190E-03 3.513 44
4 5425E-07 3.513 44

Avg. MeV
1 356E.15

7.026 88 0 OOE+00 I 60E-(
Am-243 14921E-06 3.51344 7.02688 0 OOE+00 5 24E-03
C-14 5 7244E-09 3,513 44 7,026 88 0 OOE+00 2 01E-05 4 02E-05 0 0575 2 650E814
Ci-36 3,51344 7,02688 0 OOE+00 461E-29 9-22E-29 00850 1 689E+14
Cm-243 3 44 7,026 88 0 OOE+00 8 32E-04 1 66E-03 I 01250 1 463E+14

3 66E-01 02250 1 432E+14
E-O0 0 3750 6931E+13

0.5750 9 521E-14
Cs-1 3 4477E-06 3,513.44 7.02668 0( 14
Cs-137 2 8731 E+00 3,51344 7.026 88 00OOE+00 1 C
Eu-154 8.2053E-02 3,513,44 7.026 88 0OOE+00 2 88E+02 5 77E+02
Eu-155 3 9134E-02 3,513.44 7,026 88 0OOE+00 1.37E+02 2 75E+02 22500
Fe-55 6 7429E-03 3,513a44 7.026 88 0 OOE+00 2 37E+01 4 74E+01 2 7500 1255E+10

7 45E+01 I 3-50O0 1392E+09
5 29E-03 5 OOO 4 167E+03 L.4 646E.02

ND-237 9 5479E-06 3.513 44 7.026 88 0 OOE+00 5237E+01
Pa-231 8 9297E-10 3.51348 7.026 88 0 00E+00 3.14E806
Pb-21 0 3.7609E-12 3,513 44 7,026.88 0 00E+00 1 32E-08 2 648E08
Pm-147 25452E+00 3.513 44 7,026 88 0 00E+00 8 94E+03 1 79E+04
Pu-238 2 0550E-02 3,513 44 7,026 88 0 00E+00 7 228+01 1 44E+02
Pu-239 42838E404 3,51344 7,026 88 000E+00 1 51E+00 301E+00
Pu-240 2 4401E-04 3,51344 7,02688 000E+00 8578-01 1 71E+00
Pu-241 6 8764E-02 3,513 44 7.026 88 0 00E+00 2 42E+02 4 83E+02
Pu-242 3 6329E-07 3,513 44 7,026 88 0 00E+00 1 2BE-03 2 SSE-03
Ra-226 38045E-11 3,513 44 7,02688 000E+00 1 34E-07 2 67E-07

I !

Ra-228 3,513 44 7,026 88 0 00E+00 1 05E-11
7,026 88 000E+00 6 69E+02
7,026 88 000E+00 4 54E-02
7,026 88 000E+00 4 07E-02
7,026 88 0 00E+00 9 66E+03

2 10E-11

Sn-126 1 1574E805 3.513 44

1.34E+03
9 09E-02
8.13E-02
1.93E+04
2 97E+00
1.32E-08

Sr-90 2 7505E+00 3,513 44
TC-99 4 2239E-04 3,513 44 7.026 88 0 00E+00 1 48E+00

000E+00 6 62E-09
0 00E+00 5 99E-05 t.20E-D4

TI-208 4 40634-08
5E-11 5 49E-11
5E-04 3.AE-04

0 00E+00 4 2E-04 9.24E-04 Thermal Power

U-235 -2 7235E-06 3.51344
U-236 1 5493E-05 3.513.44
U-238 -4 2851E-09 3,51344
Y-90 2.7505E+00 3.513.44

000 1

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

78E+.02 3 56E+02
Total Total

09E4-1

7.026 58
Other Radionuclides

1. Teweplate Sdeti Suniary. Bunrup S ,uneary. and Checks -
Temptate Selecton Summary

1 81E+04 361E+04
5. 1, - 1* -1

From SFD Used Basis for Parameter Ddlerences:
Reactor Moderator UGHT WATER UGHT WATER IThs Template was uses kw te lolb r tl rason:s

Fuel Cladding ALUU ALUM tue mathes ATR T ,ip on altl but one paraer (eindrseep nmalar ATR a reasonable
BOL HM Constituents U U

BOL Enrichment % 45 07 Kt to t00

J
Bumnup Summary (lWd)' Basis for bumup used in estmate:

From SFp Estimated
Nombial. 3,513 44 Nomhal bu tpcatu ttm tw heavy metal mass destroyed.

Bounding 7 026 53 Bxrmdit bii assumed to be race nomnual bwimp

Checks -

Estimated Burtup
Bumup Muitiplier Given Bumup Estimated EOL HM/Glven EOL MH

Nomh al o8 |t 2
Bounding 173

'Reactor shutdown, core removal, storage, shipperig or other date constming that Irradaton ceased tor fuel

5Total burnup for aEt fuel assodated with thts worksheet must be dvided by 60L heavy metal mass to get specific bumrup values (WWdMT)

Ij
I
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Revision 0

March 2003
Page C-424 of C-581



Fuel Radionuclide Inventory Worksheet I -

!L Fuel and Template Inlormabon_, .X~' -_
Fuel Name: FRR PIN CLUSTER U3St2LEU CANADA

SNF tD a 660
Fuel Units & Descr 1527 - MULTI-PIN CLUSTER
Heavy Metal Mass E01-3796.275kg EOL3226.393kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

Temptate, HF8R (Heavy Water. Alan ,10 to 20%.U U)

'Template Bumup(MWd) 15
Template BOL Heavy Metal Mass (MT). 0 00034251

T-Wnl.te D-e.v Thim 5 years

Estimated

Canister usage
18-x15'

1 127 25

I

I

L-
U. Estimates , .. inm Y X. b Y. Y. Gamma Sources

P _ h I nAloton 'Total

Ca/MWd From Nominal OounOlng ruel initial Activty Nominal iuel Bounoing ruel
Template - FuelBumupMlitWd)' Bumup(MWd)

2
(Ci) '_ Inventories(CI) Inventones(Ci)

Gro.-dy (boundg)
Group (bounding)

Radionut
AC-227

I AM-241
Am-242n
Am-243

1.7 S- _ , -- . ,. i CA 1
t .7533E5-1 0 b~l," ->j 1

12780E-02

9 50E-05 t.9OE44 Ai
6 92E+03 tI38E+04 I
5 17E+00 1 03E+01 I

icg MeV

9 5467E-06 0 OOE+00

6 4100E-06 6 0 O0E+00 3 47E+00

C-14 1.083,295 06 0 00E+00 1 61E-02 E+16

IqQ-36 6 0 00E+00 3 2426E+16

Cm-243 31 6 0 OE+00 1 01250 2026E+16

Cm-244 6 0 00E+00 _ 02250 2 069E+16
0 0750 1 003E.16

Co-60 541.647 53 1,083,295 06 0 0

Cs-134 33060E-01 541,64753 1
4 8607E-06 541,647 53 1
2 8607E+00 541,647.53 1
6 9933E-02 541,64753 1

3 58E+05 0 5750 1 485E+17

2 63E+00 5 27E+00 I 08500 1 470E+16

E+00 1 55E+06 3 10E+06 1250 3.248E+15
. A ~ +Q i n DoC+. I\ _

:+00 3 79E:+D4 7 5KEt+U4 I I

Eu-1 55 3.3253E-02 e o 0E+00 1 80E+04

Fe-55
i H-3I
L 1-129

Kr-85
I Ij-",

7 7267E-( 6 0 00E+00 419E+04 2 432E+12

1.647.53 1.083,29506 OC 2-881 E+ti1

541,647.53 1,083,295 06 Of
541,647 53 1,083295 06 0 C

7.76E-01 1 5 0000 25819E+06
2.93E+05 701000 3212E+06

3 6327E-06 541,647 53 1
1 1267E-09 541,647.53 1

I 97E+00 3.94E+00 I 11 0000 3 669E+04

-Pt210 1 9773E-15 541

Prn-147 2 4367E+00 541
E Pu-238 62213E-03 541

Pu-239 1 0320E-02 541
Pu-240 5 4260E-03 541

0 00E+00 - 610E-04 122E-03
0 00E+00 1 07E-09 214E.09
0 00E+00 132E+06 2 64E+06

53 1,0083295 06 0 00E+00
153 1,083,295 06 0 00E+00
7 53 1.083,295 06 0 00E+00

3.37E+03
5 59E+03 i

Pu-241
Pu-242

E-01 541,647.53 1,083,295t06 000E+00
E-06 541,647.53 1,083,29506 000E+00
- 14 541,647.53 1,083,295 06 0006+00

3 33E+00
2.39E-08

2 6333E-15
2 5580E-01
1t2540E-05

E+00 1 43E-09 285E-09

Se-79
Sn-126
Sr-90
Tc-99

541.647.53 1,083.295 06 000E+00
541,647'53 1,083295 06 0 00E+00
541,647.53 1,083,295 06 0 006+00
541.647 53 1,083295 06 0 00E+00

1 39E+05 2.77E+05
6 79E+00 1.36E+01
6 17E+00 1-23E+01
1 42E+06 2 85E+06
2 36E+02 4 72E+02
7.40E-08 1 48E4-7
6 83E-06 1t37E405

I . 541.647 53 1
1 3653E-13
12607E-11
A 7APE-1 5.

541.647 53 1
541,647.53 1
5416 47 53t I

_, __ _ _ _ . _ .

7 4667E-09
2-1927E-08

541,647 53
541,647 53

0 00E+0 3 65E-09 7,30E-09 I
0O.E+00 4 04E-03 8 094-03
0 00E+00 1 194-02 2,38E-02 Thermal Power

000E+00 I 08E-04 2.164-04 tNominal Heat Bounding< nn>nc sn rA
U-233 1.W9U9D-1U
U-234 22487E-07
U-235 -2 5341E-06
U-236 t30OE4-05

tA4

1,083,295 06 000E+00 1 22E601 2.44E-01
0 00 1 62E+00 2 48E-01 1.62E+00

1,083.295 06 0 006+0 7 046.00 1.41E+01

Outl ' Heat Output
(wafts) I (Watts)

I2--V.E+04 5 13E+04
ME

54

r- Y.90
md Olther I

-1 4207E-( 0 Du 1 .02E+WU 1 02-t+wU ITotal T otal
3 1,083295 06 0.00E+W 1 426E+06

2b 2566.06
beeks '~-- ~ --

E+06

.' T plate Selection Surmmary - / (
From SFD Used Basis for Parameter Diferences:

Reactor Moderator HEAWVWATER HEAVY WATER

Fuel Claddsng ALUM ALUM
BOL HM Constituents U

BOL Enrichment % 19 75000043 to 20

| Bumup Sumrnary (MWd)f F S I > Basis for bumup used in estimate:
FromnSF Estimted

Nominal 541.64753 Nwsral kisp cataed from lIo esty metal mass desyed

Bounding 1 0832955 8506Swrg tsW assued bo be WIce irem b1imm

Checks .

WM Estimaed Bumup/
Bumu I Mutipher GIven Burnup Estimated EOL HMNGiven EOL HM

Nom3.21 31
Bounding 6.52

'Reactdor saitdown core removal storage. shippVg or other date corfirming fiat Irtation ceased lor luel

iTotal btrup for aft fuel assodated whI this worksheet rnust be divided by OL heevy metal mass to get specific bianup values (MWdtMT)
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Fuel Radionuclide Inventory Worksheet - I -
L Fuel and Template Iofornd ;,.,,g

Fuel Name: FRR PIN CLUSTER U3S12-LEU SO KOREA
SNF ID * 293

Fuel Units & 0.5cr: 48 - MULTI-PIN CWSTER
Heavy Metal Mass: BC1=59 52kg, EOL=52 138kg
ROD Storage Site. SRS

'Fuel decay start date: 2010
Estimatesasof 2010

Template, ATR (Ught Water, Altm,, 6010100%, U)
'Template Burnup(MWd) 3672

Template 80L Heavy Metal Mass (MTI): 0 00116689
Tenotate Deeay Tni.e: 5 vearJ

Estimated
Canister usage

18'x15'
1 400

H. Estimates ' m x'l X
b ' Y.- Yb Gamma Sources

Plhoton I TotalS
CIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide - Template Fuel Burnup (MWd)
2 

Bumnup (MWd)O (Ci) Inventorles(CI) Inventones(Cf) Group (bounding)
Ac-227 1 4545E-10 6,991.28 13,982 55 000E+00 1 02E-06 2 03E-06 Avg MeV
Am-24t I 1190E-03 6,991.28 13,98255 000E+00 782E+00 1 56E+01 00150 2698E+15
Am-242m 45425E-07 6,991.28 13,982 55 000E+00 3 18E-03 635E-03 00250 5-812E+14
Am-243 1 4921E-06 6,991.28 13,982 55 000E+00 I 04E-02 209E-02 00375 5363.E+14
C-14 57244E-09 6,991.28 13,98255 000E+00 400E-05 800E-05 00575 5.273E+14
0-36 i 3124E-32 6,991.28 13,982 55 000E+00 9 18E-29 1 84E-28 00850 3.362E+14
CM-243 23676E-07 6,99128 13,98255 OOOE+00 1 66E-03 331E403 01250 2.911E+14
Cm-244 5 2042E-05 6,99128 13.98255 0 00E+00 3 64E-01 7 28E-01 0.2250 2849E+14
Co-60 38208E-05 6,991.28 13,98255 000OE+00 267E-01 534E-01 03750 1379E+14
Cs-134 48693E-01 6,99128 13,98255 000E+00 340E+03 681E+03 05750 1894E+15
Cs-135 34477E-06 6,991.28 13,98255 000E+00 241E402 482E-02 08500 2653E+14
Cs-137 28731E+00 6,991 28 13,98255 000E+00 2015E+04 402E+04 12500 4936E+13
Eu-154 82053E-02 6,991 28 13.982 55 000.E+00 574E+02 1 15E+03 127500 2070E+12
Eu-155 3-9134E-02 6,99128 13,98255 000E+00 274E+02 547E+02 22500 4.341E412

6 7429E-03 6,991 28 13,982 55 0 00E+00 4 71 E+01 9 43E+01 27500 2 498E+ t0
1 48E+02 3 5000 2.770E+09

5 0000 8.318E+03 LKr-8
No-237 9 5479E-06 6.991 28 13.982 55 0 00E+00
Pa-231 8 9297E-10 6,991 28 13.982 55 0 00E+00 S 24E-06 1
Pt-21 0 3 7609E-12 6,991 28 13,982 55 0 00E+00 2 63E-08 5 26E-08

2 5452E+00 6,991 28 13.982 55 0.00E+00
6,99128 13,982 55 0 00E+00

1.78E+04 3 56E+04
2 87E+02 L

Pu-240
Pu-241
Pu-242

6,991 28 13,982.55 0 00E+00 481E+02 961E+02
6,99128 13,982.55 0 00E+00 2.54E-03 508E-03

3 8045E-1 1 6,99128 13,982.55 0 005+00 2 66E-07 5 32E-07

Se-79

4 18E-1i
2.66E+03
1 1 E-01
1 62E-1

3 85E+04
Sn-t26 1.1574E-05 3962.55 0 00E+00 8 0
Sr-90 2.7505E+00 6.99128 13,982.55 000E+00 1 92E+04
Tc-99 4-2239E-04 6,99128 13.982S5 0 00E+00 2 95E+00 5 91E+00

1 8848E-12 6,99128 13,982 55 0 005+00 1 32E4-8 2 64E-08
13,982 55 0 00E+00 1.19E-04 238E-04
13.982 55 00E+00 5 4

TI-208 4 4063E-08
U-232 1.3151 E-07
U-233 1 9564E-09
U-234 1 8371 E-04

6.99128 13,982.55 0 00E+00 3 e

6.99128 13.982 55 0 00E+00 1

Thernal Power
Nominal Heat , Bounding
- Output Heat Output
* (Watts) (Watts)

3.54E+02 7.0SE+02
Total Total

U-235 -2.7235E-06 6.99128 0 00 2 574-02 6 68E-03 2.57E-02
U-236 1 5493E-05 6
U-238 -42851E-09
Y-90 2 7505E+00 6
Other Radlonuctdes

2 55

2 55 II
3 60E+04 7 19E+04

a3,. *,_.ai, - Yi~a1, NI_ __ I"I .

1-

From SFt Used IBases for Parameter Ditferences,

Reactor Mod Ll"tT WTERF UGHT WATER Ths T plate was uord tfor t lowqin measons

Fuel Cladding ALUM 1Ths tuie mathce ATR Template on at et one parametrw (erodent) makirg ATR a reasrnable

BOL HIM Constituents U U math.
OL Enrkchrarnt %- 19 9999995S2 60 to n00

j

IBurmup, Summary (MWd)a
r

ILi
I

_ Basis for burnup used in estimate:

_ 6 99t23btu airSrup caultated trum the heavy metal mass destoyed.
_ 3 13998255 ou tdt buritm assumed to ke twice ronnal turnup.

-

EstiatedBurtup/I
Estirnatet Bunmup!

Bu Mujtptr I Given Burmnup Estimated EOL HM/GIven EOL HUM
03 10Nomimat

Boufndinr I D 751
IReactor shutdown, core removal storage. shipping or other dale contm g that Irracsataon ceased for fuel

'Total burnrsp tor all fuel assodated Wtl t8is worksheet must be dvided by t30L heavy metal mass to get specfic burnup values (MWd'?T) -4
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Fuel Radionuclide Inventory Worksheet -

=IFie And Templte o a
Fuel Name FRR PIN CLUSTER U35I2-LEU SO KOREA

SNF tD #: 659
Fuel Units & Descr 158 - MULTI-PIN CWSTER

Heavy Metal Mass BOL343 65kg1 EOL=298288kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

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

'Template Bumup(MWd) 3672

Template OL Heavy Metal Mass (MT). 0 00116689

Estimated
Canister usage

1Bx1S
1 13 17

-- S Template Decay I wre: s years -

11.Esbrotes X. X, b - Y. -- Gamma Sources

-
- I Photon Total

FRadionuclide

_ Ac-227

CilMWd From Nominal Bounding Fuel Initial Activity Nomtnal Fuel, Bounding Fuel

- Template - Fuel Bumup (MWV)' BuMup (MWd)
2

-- , (Co * Inventones(Cl) Invenlories(CI)
I Energy Photons/sec

I Group (bounding)
_Av9C - _

1 4�4Oti 2.95850 85.91700 Avg 0eV
1 4S4S=- I

: _ _

Am-241 tt
Am-242m

42,958 50 85,917 0
42,958 50 85,917 C
42.958 50 85,917 C

00 000E+00 481E+01 961E+01 I
3 90E402

0 0150

6 41E-02 1 28E-01
Am-243
C-14 42,958 50 1 2 461E44 4 9 3240E+15

Cl-36 42.958 50 :+00 5 64E-28 I 2 066E+15S

- Cmn-243 2 36784t-WJ
Crm-944 5.2042E-05

42,958 50 0 OOE+00 1.02E-02 i 1789E.1s

4 0 00E+00 224E+00 o:1 751E+15

_ _ _

3 8208E-05 42;958S0 85,917 00 000E+00 1 6

86 93E4Oi1 12958 50 s5.917 00 000E+00 2-C

0 3750 8 475E.14

+04 0s5750 1 164E+16
Pe.1 ^2

Cs-135 3 44T77-6 42.958 50 85,917 00 0 00E+00 1438E01 2968E01 j 08 e0 18308,15

Cs-137 2 8731E+00 4295850 85,91700 0008+00 1238+05 78+05 1 2500 3033E.14

Eu-1 54 42.958 50 85,917 00 3 52E+03 7 05E,+t93

Eu-t155 42.958 50 1 68E+03 3 36E+03 E+13
2,11

42,958 50 85,917 00 0.008+00 2 90E+02Fe-55

1 1-129

Kr-85
Np-237

: I Pa-231
Pb-210pmn-147

i Pu-238
Pu-239
Pu-240
Pu-241
Pu-242

-11977

I 0599E-02 42,958 50 O OOE+OO 4 55E+02 3.5000 1 702E510

7.5300E-07
2.8595E-01
9 5479E-06
8 9297E-1 0
3 7609E-12

4 2,958 50 85,917.00 0 OOE+00
!,958.50 65.917 00 0 008+00
2,958.50 85,917 00 0 OOE+00

2,958 50 85.917 00 0 OE+00
2.958 50 85,917 00 0 O0E+OO

7 OOO S I tOE+04
2 46E+04
8.20E-01
7 67E-05
3 23E-07

710000 697E+03
t t 0000 6 422E+02

42,9585 85,917 00 0 OOE+00 10 9E+05 219E805

42,95850 85.917 00 OOE+00 8 83E+02 1 77E+03

42,95850 85,917 00 0 O0E+OO 1 84E+01 3 68E+01.-04
:-04 4
E-02 i6 87641

85,917 00 0 O0E+OO 1 l
85,917.00 0 O0E+OO 2 '
85.917 00 0OOE+00 1.
85,917 00 0 OE+00 1.

2 10E+01
5 91 E+03
3 12E-02
3.27E-06

3 6329E-07
3 8fd45F-l 1

a-228 2.9902E-15 42,958.50 85.91700 0008.00 128E-10 2 57E-10

Ru-106 1.9055E-01 42,958.50 85.917 00 0 00.0 8 198.03 1 648.04
42980 510 OO+I bb.U

Se-79 42,958 50 85,91700 OOOE+O 456E-Ol

4 O OOE+OO 4 S

27505E+00 42,95850 5,91700 0 0E+OO I 1

9 94E-01
2 36E+05
3 63E+01
1 62E-07

4 2239E-04 65,917 00 0 w0E+0 0
85,917.w0 0 wOE+OO

-

Th-229 1 884
Th-230 1 704
Th-232 7 813
T1-208 4AO6

U-232 1.315

U-233 1 956

U-234 1 837

U-235 -2 723

U-236 1 549

8E-12

42 95850n

85,917.0 OE+8. 7.32E-04 1.46E03

85.917 00 0 0E+OO 3.36E-10 6 71E-10
55 Q17 wn 0 O0E+OO 1 89E-03 3 79E-03

42,95850 85.917 00 0 C 5 65E-03 1 13E-02 Thermal Power
1 E-t

65.917 00 O OOE+00 8 408-05 1 68E-04

85,917 00 O0O0E+00 7 89E+00 1 588+01
Nonmnal Host Blounding

Output . Heat Oubpui
fWatts - Watts)

42,958.50
42.95850 0 00 I 49E-01 3 15E-02 I 49E-01

42,9585S 85,917.00 0 w+00 6 66E-01 1.33E+00 TtEa03 4.36ET03a
Total TotalAA ACA CA a 22E-0

U-238 -42651 E-09 42,95o DU uw Yi4 :

Y-90 27505E+00 42,95850 85,917.00 OE+00 1 18E+05 2

w Other Padionucdes 2218.05 4 428+05

'Template Selection Sunmmrrv, Burnup Sunmury, And Checks _ _ _ _ _ _ _ _ _ _ _

Tempiate Selection Surnmary_ _ _ _

FreeSFD Used Basis for Parameter Differences:

R Moderatort. UGHTWATER UGHTWATER Tserplate was ued lortie bobnhg reasos

Fuel Cladding ALUM ALUM Thi W matdles on Daran excift r

OL HNM Constituents U U
S0CL Enrichment 20 00AL055 -0 o 100 _-

Bumup Summary (MWd)_ -_ _ Basis for burnup used In estimate:

From SF0 Estimated I

Nominal 42,958 Noinrial buinus caculated ko -ie ea' etal mass destoyed

Bounding 85,917 OC oearng tiumip assraed ID be tM eoenal bius

Chec-s EiBurnup/m

Nominal I 101

IB o u n d in g I 0 79 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L- 'Reactor shutdown, Core removal. storage. shiping or ouler oats comr"innig ttat iiei.-a iin . .5..

'Total bumun for at fuel associated with SiS worksheet must be dvkled by 8SOL heavy metal mass to get specific busmup values (MWd6MT)

Mac 20
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Fuel Radionuclide Inventory Worksheet
L Fuel and Terplate Informijon arl

Fuel Name: FRR PIN CLUSTER UALX HEU CANADA
SNF tD J' 661

Fuel Units & Desc.r 225- MULTI-PIN CLUSTER
Heavy Metal Mass. BOL.1 I 8 597kg. EOL.34 627kg
ROD Storage SHe' SRS

'Fuel decay stat dade' 2010
Eshmates as ofd 2010

Templatc ATR (Ulght Water. Ar, 60 to t600010, U)
Template Burnup(MWd) 3672

Template BOL Heavy Metal Mass (MlT). 000116689

Estimated
Canister usage

18'X15'
1 1875

11. Estinut*es m X. ' b b Y. ar Gamma Sources
_ I @ S _ I - _ aA

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

2
Bumup (MWd)' (C) I Inventones(Ci) Inventones(Ci)

rnoeon I Iotia
Energy Photons/sec
Group' (bounding)Radionuclide

Ac-227 14545E-t0 79521.22
Arn-241 I 1190E-03 79,52t.22 t
Am-242m 4 5425E-07 79.521 22 1

1.63E-05 I Avg MeV
1.26E+02 00150 2.167E+16

12.314.13 0 OOE+C 0 0250 4 668E+ t15
Am-243 1 4921 E-06 79,521 22 112.314.13 OOOE+00 1 1 0 0375 4 308E+15
G-14 5 7244E-09 79,521 22 112,314.13 OOOE+OO 455E-(

E-32 79,521 22 112 31413 0.00E+00 1 04E-27 14
1 22 112,31413 OOOE+00 I 88E-02 2 66E-(

4 14E+O0 S 85E+00 02250 2.289E+15
Co-60 3 8208E-05 3 04E+00 4 29E+00 0o3750 1 108E+15
Cs-1 34 4 8693E-01 79.52t.2 +04 05750 1522E+16
Cs-135 34477E-06 79,521.22 112,314 13 OOOE+00 274E-(
Cs-137 28731E+00 79,521.22 112,31413 EOOOE+00 228E+1
Eu-154 82053E-02 79521 22 112.314 13 00 _Ei00 652E+4

E-ot 08500 2131E+15
12500 3965E+14

1 6^3E+13
Eu-155 3 9134E-02 79,521.22 112,31413 ODOE+00 311E+03

79,521.22 112,31413 OOOE+00 536E+02
4 13 0 OOE+0O 8 43E+02 1.19E+03

Kr-85
O OOE+0O 5 99E-02 8 46E-02 5 0000 6 653+04
O OOE+00 227E+04 3.21E+04 70000 7416E+03
3 OOE+00 7 59E-01 1 07E+00 110000 8.359E+02 LNO-237 9 5479E-06

Pa-231 8.9297E-10
Pta-21 0
PM-147
Pu-238
Pu-239
PU-240

2 !
2 i

2.I

7600E.12
5452E.OC
D550E-02
2838E-04
1.401 E-04
3764E-02
5329E-07
3045E-1 1

7
79,521 22 112.314.13 .OOOE+00
79,521 22 112.314 13 0 OOE+00 2 02E+C

112,314 13 0OOE+00 1 63E+03 2 31 E+03 'I341E+01 481E+01

Pu-241 6 1
Pu-242 3 1
Ra-226 3 1
Ra-228 2 !
Flu-106 I !
Se-79 1
Sn-126 I.,

79,521.22 112.314 13 ODOE+00 5 47E+03
79,521.22 112,314 13 0 00E+00 2 89E-02
79,521.22 112,314 13 OOOE+00 303E406
79,521.22 112,31413 000E+00 238E-10 3 36E-10

I I 52E+04 2.14E+04
I 03E+00 1 45E+00

1 574E-05 1 30E+00
Sr-90 2.7505E+00 79.521 22 1
Tc-99 4.2239E-04 79,521 22 112.314 13 0 00E+

EA2 79,521 22 112,31413 0.00E+00 1
79;52122 112,314 13 0EODE+00 t.36E-03 1 91E-03
79,521 22 112,314 13 000E+00 6.21E-10 878E-10
79,521,22 112,31413 000E+00 3.50E-03 495E-03TI-208 4 4063E408

U-232
UJ-233
U-234

1 ~;mo ss~c7.__.......l.UOC'UZ 1 4I tJ-uz I hermal Power

I 9371Et04 79.1
1 56E-04 2.20E-04
1 46E+01 2 06E+01
2 22E-02 2 39E-01

Nominal Heat Bounding
Output ' Heat Output
(Watts) (Watts).U-235 -2 7235E406 79,521.22

U-236 - 1 5493E-05 79,521.22
U-238 -4 2851E-09 79,521 22
Y-90 2.7505E+00 79,521 22
Other Radionuclkdes

00
12,314 13 0 00E+00 1 23E+00 1 74E+00 I 4 03E+03 5 69E.03

-03 2 73E-03
+05 3 09E+05
+05 578E+05

Total Total

.

Ei
- - - - � - "' �

From SFD Used I
Reactor Moderator UGHTWAER LIGHTWATER I

Fuel Claddiig ALUM ALUM I
BOL HM Constituens U U

BOL EnrIchment % 93.149998SS 601t100

Basis for Parameter Differences: L
IBumup Summary (MWdf

I

From SF0
Basis for burnup used In estimate:

Estimated
79,521 22 No ina t b a lajated roe tie heavy metal mass destroyed.

112.314 13 Boudit hunup catcuilated assurrm at B.L heavy meWt btuned

L.
Nominal t

Boundeng

1- ________

Estimated Bumup/
s uf uipler Given Bumup Estimated EOL H 1G14en EOL Hb

Nominal.
Bounding-I 301 _

'Reactor shutdown, core removal, storage, shtpping or other date confirming that iradaton ceased for fuel.

'Total bumup forr att tue assodated wth this worksheet must be dvided tby BOL heavy metal mass to get specfic bumuo valtues (MWdUMl). -

DOE/SNF/RIEP-078
Revislorn 0
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Fuel Radionuclide Inventory Worksheet

iL Fu: and Template JDSfUmaion
Fuel Name FRR PIN CLUSTER UALX HEU CANADA

SNFID4 662
Fuel Units & Descr 741 -MULTI-PIN CLUSTER
Heavy Metal Mass. OL395 694kg EOL.97.9lvg

ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

Template HFBR (Heavy Water. Almig .40 to 1 00% ., U)

'Temptlte Bumup(MWd): 164 6
Template BOL Heavy Metal Mass (MT" 0 000377

Template Decay Time - 5 years

Estimated
Canister usage

18"x15
6176

411 V .-,- -m X. 4 b YV Yb I Gamma Sources

, , I Photon Total

CtIMWd From Nominal Bounding Fuel Initial Activrty Nominal Fuel Boundig Fuel ,Energy Photons/sec

Radionuclide -Template - Fuel Bumup (MWd)
2 

Bumup (MWd)
5

' f (Ci) - Inventones(Ci) Inventories(CI) Group (bounding)
1 84-05 2 44-05 L Av Ma

Ac-227 6t 364,474 92 0 0

Am-241 44 364,474 92 0 0
1 84E-05 2 44E-0 Av c

1 22E+03 1 62E+03 I 00150 7241E+16
4 03E-01 5 35E-01 0 0250 1 543E.16

1 02E+01 1,35E+01 00375 1 489E+16Am-242m 6 364,474 92

Am-243 274,584 76 364,474
274,584 76 364,474 7.28E-03 9 66E-03

C-14
CI-36 4 44414E-31 274,584 76 0 00E+00 1.22E-25

8 2139E-06 0 OOE+00 2,26E+00 3 8 490E+15

8 2625E-03 364,474 92 0 00E+00
364.474 92 0 00E+003 4951E004

3 01 E+03 0220 7 666E+15

1.27E+02 03750V 3631E+15

5 98E+05 0 5750 6 948E616

1 55E+00 0 8500 2,125E+16
E e 1 .4 1 04001 364,474 92 0 00E+00
vS lvH , v VV

Cs-t35 4 2564 5476 364,474 92 t
1.584 76 364.474 92 0 00E+C0 7 91E+05 1 05E+06 127500

Cs-137 2 8791 E+00
Eu-t 54 1.7388E-01

1Eu-55 1.1616E-01
, 'I Fe-55 7.3755E-02

_ I H-3 0729E-02
1-129 6 6403E-07
1 Kr-815 - 2 8487E.01

oNr-237 3 1507E-05

274,584 76 364,474 92 t7E+04 6 34E+04 1 7500

274,584 76 3 19E+04 4,23E+04

2-WIOE+15

7625E+13
1206E614
7 421 E+11
8 334E+10
1 896E+07

274,584 76 2 03E+04 2 69E+04

274,564 76 E+00 2.95E+03
0 00E+00 I 82E-01

1.474 92 0 00E+00 7 000 2181E+06

Pa-231

_ Pm-147
J Pu-238

274,584 76 364,474 92 0 00E+00
274,58476 364,474 92 0 00E+00

274.58476 364,474 92 0 00E+00
1 15E-04 1 53E-04
2 31E-07 3 06E-07
3 52E+05 4 67E+05

t 1 0000 2 so t E+05

0 274,584 76

1.7290E-01
6.9563E-04
3 6865E-04

274,584 76
274.564 76
274,584 76

364,474 92 0 00E+00 4 75E+04 6 30E+04

364,474.92 0 00E+00 1 91E+02 2.54E+02

364,474 92 0 000+00 1.01 E+02 1.34E+02

364.474 92 0.00E+00 7.59E+04 1 01 E+05

364.474 92 0 00E+00 8 49E-01 1 13E+00

364,474 92 0 00E+00 2 37E-06 3 15E-06Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79
Sn-126

274,584 76 364,474 92 0 t
274,58476 364,474 92 0 t

274.58476 364,474 92 - t

+00 874E-10 116E-09
E+00 6 04E+04 8 01E+04

E+00 039E+00 4 50E+00
+00 2 800+00 3 720+00 --

4474.92 0 00E+00 7 48E+05
,.474 92 000E+00 1 04E+023 8056E-C

Th-229
Th--230
Th2329

E-12 274,584 76 364,474 92 1

-09 274,584 76 364,474 92 (

E-15 274.584.76 364,474 92 1

E-08 274.584.76 364,474 92 1

2.86E-07 3 80E-07
1 09E-03 1 45E-03 j
229E-09 3 04E-09
1 21E-02 1 60E-02
3 75E-02 4 97E-02 Thermal Power

4 67E-04 6,20E-04 Nominal Heat Bounding

71-208
__ U-232

.

3

274,584 76 364,474 92

274,58476 364,474 92
274.584 76 364,474 92

U-233
U-234
U-235
U-236
1,-238
Y-90
Other Radionurct

-05 1 25E+01 1 65E+01 iutput - Hea+. Output

E-06 274.584 76 0 00

E,05 274,584 76 364,474

E-09 274,584 76 0 00

E+00 274584 76 364,474

.92

95E-01 824-03 7.95E4-1 (Wattts) ' (Watts)

00E+00 4 59E+00 6.09E+00 1 906E04 2.52E+04

.310E-3 672E-03 9310E03 Total Total

00E+00 7.48E+05 9 93E+05
1 46E+06 1 940+06

TlLemplate Selection Saai" unpSumty MCek
Template Selection Summa .

From SFD Used Dfasis to Parameter Ddterences,

Reactor Moderator HEAVYWATER HEAVWATER

Fuel Cladding ALUM ALUM

BOL HM Constituents U U

I BOL Enrchment % 9299999565 4010 100

Burnup Summary (MWd)2 - _ asis for bumup used In estimate: - -

From SFD Estimated

Homin l 274 5841 Nom bma mWMlcbld from tie heavy netal mass destryed

F Boundig 364 474 9 6w nup cailaated assunrv dt BOt heavy metal buredBoud.n

- (Checks -

Estimated Burnup/
Bumup MuftplierI Grven Bumup Estimated EOL HM/Given EOL HM

I107Nominal _1 59
Bouni_ - 211I

IReactor shutdownn rore removal, storage stipping or other date confiming that Itradiation ceased for iuet

_ I 'Total bumup for all tuet assocIated with Was woitlheet must be divided by BOL heavy metal mass Is get tpeific bumup values (MWr`MT)

Mac 20
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infom oati ,. ,

Fuel Name: FRR PIN CLUSTER UALX HEU CANADA
SNF ID 3 663

Fuel Units A Descr: 131 - MULTI-PIN CLUSTER
Heavy Metal Mass BOL-76 648kg EOL.32i383kg
ROD Storage Site SRS

'Fuel decay strt date: 2010
Estimates as of: 2010

Template, HFBR (Heavy Water. Alum , 40 to 100-. U)
'TemplateBumup(MWd): 1646

Template BOL Heavy Metal Mas (UT)h 0 000377
Template Decay Time 5 years

Estimated
Canister usage

16-xtS1
10 92

11. Esimies'- m -X. Xa b y. Yb Gamma Sources

CLIMWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)

2
Bumup (MWd)a (Ci) tnventones(Ci) Inventorles(Ci)

Photon- -- Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
Arn-241
Am-242m

66E

44A

0 W0E+W0 2 73E-06 4 73E-06 Avg MeV
0OWE+00 1 82E+02 3.SE+02 0 0150 1 4036E16
OWOE+00 598E-02 1.04E-01 00250 2988E+15
OWE+00 1 51E+00 262E+00 0037s 2885E+15

4666E-06 4
AM-243 3a7151 E-05 40.772 53 70,6007
C-14 2 6513E-08 40,772.53 70,600.7
Cl-36 4 4441E-31 40,772.53 70,600

0 0575 2752E+15
rg 0 OOE+( 1 803E+15

Cm-243
Cmn-244
Co-60
Cs-134
CS-M3

8 2139E-06 40,772.53 70,600.79 0 OOE+00 : 645E+15
8 2625E-03 40,772 53 70,600 79 0 0WE+00 337E+02

04 40,772s3 70.600 79 0 OOE+00 I 43E+0O 2 47E+01 a
0 79 0 O0E+OO 6 69E+04 1 16E+05 0 5750

1.74E-01 3 01E-01 08500 4115E+15
Cs-137 2 8791E+C 2 03E+05 I 12500 5619E+14
Eu-1 54 1 7388E-01 40,772 53 70,6 I 478E+13
Eu-155 1 1616E-01 40, 7253 70,600 79 0 W0E+00

7 3755E-02 40,772 53 70,600 79 0 WOE+00 3 01 E+O
40,772 53 70.600 79 0 00E+W0 4 37E+02 7 57E+02

70,600 79 0 W0E+WO 2 71E-02 4 69E-02
3.5000 I 614E+10
5 o0oo 3 673E+06

7 0000 4.224E+05-1- tL00 4 4FKr- 0 79 OOE+00 116E+04 2.01 E+04
NO-237 00WE+00 1 28E+00 2,22E+00 I I X+94
Pa-231 4.1938E-1 1 71E-05 2 96E-05
Pb-210 8.4083E-13 40.772 53
Pm-147 1.2807E+00 40.772 53 70.6
Pu-238 1 7290E-01 40.772.53 70,60079 0 OOE+I

5 94E-08
904E+04
1.22E+04
4 91E+01
2 60E+01

l6 9563E-04 40,772 53 70,60079 0 oOE+00
3 6865E4 0 OOE+00 1.50E+01

Pu-241 2 7643E-C t 13E+04 1 95E+04
Pu-242 3 091 1 E-06 A
Ra-226 8 6330E-12 40,772 53 70,600 79 0 0DE+0O

40,772 53 70,600 79 0 OOE+00 1
772 53 70,60079 000E+00 8 96E+03 1 55E+04

0 OoE+00 5 03E-01 8 71 E01
Sn-126 1 0194 O O0E+CO 4 16E-01 7 20E-01
Sr-90 2 7242E+00
Tc-99 3 8056E-04 40,772 53

40.772 53

1 11E+05 1 92E+05
1 55E+01 2 69E+01

Th-229 1 0413E-12
3 9648E-09
8.3536E-15

40,77253 70,600-79 0OOE+00 1 62E-04 2 80E-04
40.772.53 70,600.79 OOE+00 341E-10 5 90E-10

438M8- D8 40.772.53 70,60079 000E+00 1 79E-03 3 10E-03
45E-07 40,77253 70,60079 0 OOE+00 5 56E-03 9 63E-03

40,772 53 70,600 79 0 OE+00 6 94E-05 1,20E-04
40,77253 70,60079 OOE+00 1 85E+00 3,20E+00
40,772 53 0 00 1 54E-01 374E-02 1.54E-01

Thermal Power
Nomnnal Hoat Bounding,

Output Heat Output
(Watts) - I (Watts)

2,82E+03 4.aE+.03

U-235 -2 8661 E4
U-236 - I 6701E-C
U-238 -94194E4
Y-90 2 7248E+6
Other Radjornuckdes

0 00E+OO 681iE-01 1 18E+00
I 76E-03 1.38E-03 1.76E-03
OO6E+00 1 11E+05 1 92E+05

2 17E+05 3 76E+D5

Total Total

IL Tenplate Selection Sumary, Bureup Sumnuy, and Checks- -;
Template Selection Summary . _______

From SFD Used Basis for Parameter Differences:
Reactor Moderator WATEi HEAVY WATER

Fuel Claddtsg ALU-U ] ALUM
OL t.NM Constituents U U

BrOL Endtchmerit % 93 15000t0o 40 to 100

11urimup Summary (MWd)' :Basis for bumup used in estimate-

I From SFD Estimated

"J

,i
I

Nomnal 4oQm 53 N v cabialed tm the heavy metal mass destroyd.
Bounding 70 600 7'8nr bup calialed asianfg at B8. heavy metal bunme

-

r 1

_

Estimated Bumupr
BumupwuMitiper I Given Bumup I Estenated EOL HNMGiven EOL HUM

1 l03~
-

Nominal

'Reactor shutdown. core removal, storage. slapping or other date confiinnwg ta irradabon ceased for fuel

'Total btmnup for all fuel associated with tah worksheet must be dvided by SOL heavy metal mass to get specific bums values (MWdMT

DOE,'SNF/REP.078
Revision 0
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Fuel Radionuclide Inventory Worksheet

,L Furl and Template Information
Fuel Name FRR SLOWPOKE (HEU) CANADA

__ SNF ID# 665
Fuel Units & Descr 2 - 297 ROD ARRAY
Heavy Metal Mass 6OL-1 772kg EOL.1 742kg
ROD Storage Site- SRS

'Fuel decay start date- 2010
Estimates aof 2010

Template ATRt(LIghtWater Alum 60to 100% U)

'Template Bumup(MWd) 3672
Template BOL Heavy Metal Mass (MT): 000116689

Template Decay Tlme- 5 years

Estimated

Canister usage
18x10'

008

v- I Gamma Sources
. .1- ---- I m X_ u yn 1. -

I

CUMWd From , Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumnup (MWd)O Burmup (MWd) (CI) tnventoriea(CI) Inventories(Ci)

Photon r Total
Energy Photons/sec
Group (bounding)

Radionuclide
Ac-227 28 24 56 48

28 24 56 48

822E-09 a.._AV9 ,

6 32E402
Am-241
Am-242m 28 24 56 44 1.28E-05 2 57E-(

Am-243 28924 0 4.21 E405 8 4 3+12

2824 - 5648 0 00E+00 I 62E-07 2 130E.12
- C-14

1 3124E-32 2824 0 00E+00 3 71 E-31 1 35rsE+12

2 3676E-07 2824 0 00E+00 6 69E-06 0 1250 1 176E+12

52042E-05 000E+00 1 02250 1151E.12

Co 60 3 8208E-05 2824 5648 O OOE+00 1 2 16E-03 0 3750 S 571E611

Cs-1 34 4 56.43

Cs-M35 56 48
1 38E+01 2 75E+01
9 74E-05 12.9SE4
8 11E+01 1 62E+02
2.32E+00 4 63E+00

o s7so 7 ri2E.12
08500 =1187212
12500 1.994E+11
1 7500 8 361E+09
22500 1 754E+10

Cs-137 28 24 56 4

Eu-1 E-02 28 24
3 9134E-02 28 24 0 OOE+00 1.1 E+00

Fe-55 6 7429E-03
H-3 1 0599E-02

1-129 75300E-07
_ Kr-85 2.8595E-01

Np-237 9.5479E-06
Pa-231 8 9297E-10

8.24 56 48 000OE+00
8.24 56 48 tD 008+00
8.24 56 48 0 OOE+OO0
824 56 48 00OOE+OO0

3824 56 48 00OOE+OO0
t824 56 48 0OOE+OO

Z750o 1 O89E+08
35000 1 119E+07

213E-05 4 25E-05
808E+00 1 62E+01
2 70E-04 5 39E-04
52E-08 5 04E-08

1 06E-10 212E-10

S oooo 3 359E+01
7 0000 3 745E+00
11 0000 4221E-01

j P5-210 37609E-12 2824

i Pm-147 2 5452E+00 28 24

1 Pu-238 2 0550E-02 28 24

Pu-239 4 2838E-04 2824

Pu-240 2 4401E-04 2824
Pu-241 6 8764E-02 2824

56
0 OOE+00 7 19E+01 1 44E+02
0 OOE+00 5 80E-0.1 1 6E+00
000E+00 121E-02 242E-02
0 00E+00 6 89E-03 1.38E-02

56 48 0 00E+00 I

Pu-242
Ra-226
Ra-228
Ru-106

56 48
56 48

10 3 88E+OO
S 2 05E-05

2 15E-092824
2824
2824
2824

1.9055E-01
12936E-05
1 1574E-05

0 006+00 8 44E-14 1 69E-13
0 OOE+00 5.38E+00 1 08E+01
0 OOE+00 3 65E-04 7.31 E-04
0 OOE+00 3 27E-04 6 54E-04

sr-go 2 7505E+00 28 24 56 48 0 00E+0 7 7 E+02
E402

Tc-99
| }- Th-229

Th-230
Th-232
Ti-208
tL-232
-U -233
U-234

42239E-04 756 48 0 OOE+OO
24 56 48 0 I

28 24
052 A

56 48
56 481

5 32E-11 1.06E-10
4.81 E-07 9 63E-07
221E-13 4 41E-13
124E-06 2 49E-062824 56 48
-- AG #;

7 2824 56 48 000 +. 3 71 E-06 7 43E1-06
i1.lOE4072824

4 2824
564 O S 52E8-0

O 19E403

Thermal Power
Nominal Heat Bounding

Outut Heat Outtn

(Watts) (Watts)
1.43E+00 2.86E.

Total Total

-2 7235E-06 28 24 0 00 3 57E-03 349E-3

1.5493E-05 28 24
-4 2851 E-09 28 24
2 7505E+00 28 24

Oiher Radionuclides

ilL Template Select

56 48 0 0OE+00 4 386E-04

0.00 4 10E-05 4 09E-05
56 48 0 OOE+00 7 77E+01 1

1 45E+02 : E+02

up 5
Template Selection Summary

From SFD used

Reactor Moderator UGHT WATER LGHT WATER

Fuel Clading AM ALUM
BOL HU Constituents U U

80.L Enrilchment % 9311512415 60 to 100

j Burnup Summary (MWd)? -F . Id

*-F~r:- SFD Estimated
Nominal 283241

;Bounding 56.48

-a...-

Blasis for bumup used In estimate:

EC Cbe
-

Estimated BumupI
Burnup Mutiplier Given Burnup Estamated EOL HU/Given EOL HM

Nominal 005 109
Bounding 010tI

'Reactor shutdown. core rmoval, storage. shpping or other date confirming that irraclation ceased for fuel

"Total brmsup for an luet associated with this wokslheet must be Avided by 8O0 heavy metal mass to get spedfic burup values (MWdUIT)

Mac 20

- DOE/SNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informrt ionfi e ' 'a A

Fuel Nane: FAR SLOWPOKE (HEU) CANADA
SNF ID t 666

Fuel Units & Descr 2 297 ROD ARRAY
Heavy Metal Mea 8OL'1 772kg, EOL-1 742kg
ROr Storage Site: SRS

'Fuel decay start date. 2010
Estimates as oe 2010

Tempttre ATR (Ught Water, Alun, 60 to 100%. UI
2
Ternplate Bumup(MWd): 3672

Template SOL Heavy Metal Ma (MT): 0 00116689
Teriotate Decav rTa. s years

Estimated
Canister usage

18sX10'
0 08

1. Eshnmaes -^ - m x xb b Y Yb Gamma Sources

C Photon TotalCiIMWd From Nominal B ounrding Fuel Initial Activity Nominal Fuel, Bounding FuelI Energy Photons/sec
Radionuchide Template, Fuel Bumup (MWdr Bumup (MWd)' (Ci) Inventories(CI)
Ac-227 1 4545E-10 28 24 56 48 0 00E+00 411 E-09
Am-241 11190E-03 2824 5648 000E+00 316E-02
As-242m 4 5425E-07 - 28 24 56 48 0 00E+00 128E-05

Inventores(Ci) I Group (bounding)
-

5648 000E+00 4.21E-05 843E-05 0 0375
1 62E-07 3 23E-07 0 0575 2130E.12

Cl-36 1 3124E-32 7 41E-31 0 0850 1 3586E12
Cm-243 2 3676E-07 0 1250 1 176E-.12
Crn-244 a
00-60
Cs-134A
Cs-135

28 24 56 48 0 00E+( 02250 1 151E+12
28.24 56 48 0 00E+00 5 571E+11
2824 56 48 0 00E+00 1 38E+01 7652E012

3 477E-06 2824 56 48 0 006+00 9 74E-05
Cs-137 281731E+0 2824R 56 AR 0 00Ef+00 A II 1E+01 1 62F01

Eu-154 8.2053E-02 28.24 56 48 0 00E+00 2 32E+00 4 63E+00 1 7500
EU-1 55 1 11E+00 2.21 E+00 22500 1 754E+10
Fe-55 3 8E-01 27500 1 009E+08
H1-3 1 0599E-02 5 99E-01 I 35ooo 1 11 9E607
1-129 7 5300E-07 28.24 56.4 5.0000 3.3596E01------ -I IiKlr-85 Z 8595EL1 b Qs 0 00E+00 8 08E+t 3 745E+00

9 5479E-06 28 24 56 48 0 00E+00 2 70E-04 4221 E-01

Pm-147

28 24
28 24
28 24
28 24
2824

1 06E-10 2.12E-10
719E+01 1 44E+02

56 48 0 00E+00 2 52E-08 504E-08

Pu-238 2 0550E-02 1 16E+00 LiPu-239 4 2838E-04
PU-240
Pu-2411
PU-242
Ra-226
Ra-228

2 4401E-04 28 24 56 48 0 00E+00
6 8764E-02 28 24 56 48 0 00E+00 1 94E+00

56 48 0 00E+00 1 03E-05
3 88E+00
2 05E-05

1 07E-09 2 15E-09
2 9902E-1

Ru-106 1.9055E-01 28.24 56 48
56 48Se-79

Sn-126
1t2936E-05 28-24
t.1 574E-05 2824 56.48 0 00E+00 3 27E-04

5648 0 00E+00 7 77E+01 1 55E+02 --

Th-229 1 8848E-12
1 19E-02 2 39E-02
532E-11 1 06E-10 II

Th-230 1 7042E-08
Th-232 7 8132E-15 28 24 56 48 0 00E+00
T1-208 4 4063E-08 28 24 56 48 0 00E+00 1.24E-06
U-232 13151E-07 2824 5648 000E+00 371E-06
U-233 I 9564E-09 2824 56 48 000E+00 552E-08
U-234 1 8371E-04 2824 5648 000E+00 5.19E-03
U-235 -2 7235E-06 28 24 0 00 3 57E-03 349E-03
U-236 1 5493E-05 2824 5648 000E+00 4 38E-04
U-238 -42851E-09 2824 000 410E-05 409E-05

7 43E-06
1.10E-07
1 04E-02
3 57E-03

Thermal Power
Nominal Heat Bounding

Output , Hoseat Output
(Watts) (Wafts)
1 43E+00 2.86E+00

Total Total
2824 56 48 000OE+00 7 77E+Ot I SSE+062

1 45E+02 2 90E+02

I
1L Template Selection SumnmR
T-emplate Selection Summary

I.

From SFD Used B
Reactor Moderator UGHTWATER UGHT WATER

Fuel Claddeig ALUM ALUM
BOL HM Constnuents U U

BOL Enrichment % 9311512415 60 to 100

lasbs for Parameter Differences:

1-

IBurnuo Summary fMWdr f.aes tor INnn ..usA in .e.imn-t Ul, r o 0 , - I .t s i l m a t ~ o

I
From SFD I tsumfateo

Nominal
Bounding

28.24ANMMa entup Catahtet frem De heavy meta nass desfyed

5648 emndst bunup assured ls te Wce ncrm bump.

lChecks

| Estimated Bumup1
Bumup Muliplier | Given Bumup Estinated EOIL HM/Glven EOL HM

°010° I

NomInal
B mundng

'Reactor diutdown, core removal, storage, shipping or other date confirrunwg thaY Imradabon ceased for tuel

'Total bumup for all fuel associated w th tis workaheel must be rivided by SOL heavy metal mass to get spedci bumup values (MWd/M1)

-j

DOEISNF/REP-078
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Fuel Radionuclide Inventory Worksheet

X Fuel nd Template Information - j,
Fuel Name FRR SLOWPOKE (HEU) CANADA

SNF iD# 668
Fuel Units & Descr, 2 - 297 ROD ARRAY
Heavy Metal Mass 0OL11 772kg EOL-1 742kg
ROD Storage Sate SRS

'Fuel decay start date 2010
Estmates as of 2010

Template ATR (tight Water Alum .n60 to 100% U)

'Template Bumup(MWd) 3672
Template BOL Heavy Metal Mass (MiT) 0 00116689

Template Decay Te: 5 years

Eshmated
Canister usage-

18"x10'
008

_. -ama ure
1� Yb

] ._ ,¢_ ? .- x_ x, Y. Gamma Sourcesm .in oa

Ci/MWd From . Nominal Bounding Fuel Initial Activity Nominal Fuel SBounding Fuel

'Template - Fuel Bumup(MWd) Bumup (MWd)' (CO inventones(CI) Inventones(Ci)

IPhoton _ r taII Energy Photons/sec
Group ' (bounding)

_ O 0 - 40
28 24 Sb 41
28 24 564

E-9 822E-09 Avg. UeV

E-02 6,32E42 100150 t090E+13
E-05 2.57E-05 I 00250 2 347E.124 5425E-07 28 24 128E

Arn-243 1 4921E-06 28 24
C-14 S 7244E-09 28 24

CI-36 1 3124E-32 28 24
Cm-243 - 2 3676E-07 228 24

000E+00 4.21 E-05 8 43E-05
0 00E600 1 62E-07 323-E07
000E+00 371E-31 741E-31
0 00E+Oi 6 69E-06

Cm-244 5 204 5648 0 00E+00 1 47E-03
5648 0 00E+00 1 08E-03

o 0375 2106Et12
0 0575 Z130E.12
o cawo I-RWE+12
01250 1 176E612
0 2250 11516E12
0.3750 5.5716.11

Ct-134 56 48

Cs-135
Cs-1 37

2824 56 48

2 75E+01 0-5750 7652E+12
1 95E-04 0 8500 1.072E+12

1 62E+02 1.2500 t 994E+11
46B36.00 17500 836tE+09

28 24 56 48
82053E-02 28 24 +00

3 9134E-02 28 24 E+00 I 11E+00 221 E+00

Fre55 6 7429E-03 0 00E+00 1.90E-01

H-3
1-129

- Kr-8
I W>237

1 0599E4- 56 48 0 00E+0O 2.99E-01

Z2soo 1 754E+10

2 7500 1 009E+08

3.S000 118E+07

5 0000 3 359E+01

7 0000 3 745E+00
56 48 000E+00

.

28.24 56 48 E+01

28924 56 48 5.39E-04 11 0000 4221E-01

Pa-231 8 9297E-10 28.24
- * P5-210 3 7609E-12 28.24

nPm147 2 5452E+00 28 24

V _ Pu-238 2 0550E-02 28.24

5648 5 04E608

564 1 06E-10 212E-10
7 19E+01 1 44E+02

+00 5S80E-01 1 16E+00

Pu-239 42838E-04 0 00E+00 1 21E-02 2 42E-02

Pu-240 2 4401 E64 56 48 0 00E+00 6 89E-03

Pu-241
Pu-242
Ra-226

1 24 56 48 0 00E+00
5 24 56 48 0 00E+00

E-11 2824 5648
E-15 28 24 56 48

00
00f

2.15E-09
1 69E-13

Ru-106 1 9055E-01
Se-79 1 2936E-05
Sn-126 1 1574E-05
Sr-90 2 7505E+00
Tc-99 42239-E04

3 Th-229 1I3E48-12

Th-230 1.7042E-08
T~l-9AS9 7 9~_ 1 2-

2824 56 48 0 00E+00 533E+00 1.08E+01
5648 000E+00 365E-04 7.31E-04
56 48 0 00E+00 3.27E-04 6 54E-04
5648 0 006+00 7 77E+01 1.55E+02
5648 000E+00 1 19E-02 2 39E-02

28 24 56 48 0C

2824
28 DA

56 48
85 SAA

{ .0 1.' ' C-I J s t. s

5 32E-11 1 06E-10
4 81 E-07 9 63E-07
2 21E-13 4 41E-13
1.24E-06 2 49E-06
371E-06 7.43E-06 Thermal Power
5.52E-08 1.10E-07 Ni nal Heat Bounding

4 4063E-08 28 24
13151E-07 2824
1 9564E-09 2824
1 837tF:fla 2894

56 48 0 00E+00

U-235
U-236
U-238
Y-g0
Other Radionuclldes

-2 7235E-06
1 5493E-05
-42851 E-09

2824 0 00
2824 56 48

0 00E+00 5.1 9E-03 1 04E-02
3 57E-03 3.49E-03 3 57E-03
0 00E+00 4.38E-04 8 75E-04
4 0OE-05 4 09E-05 4 0OE-05

, Output Hemoutput

(Watts)
+A3E40 2.86E+00

Total Total

5648 0 00E+00 7 77E+01 1.55E+02
1 45E+02 2 90E+02

rs - s >s -a ',-'+p311.t 96c000
Te-mptate Selection Summary ___________

From 560_ _ _--Used

Reactor Moderator UGHTWATER 0GHT WATER
Fuel Cladding ALUM ALUM

BOL HU Constituents U U
BOL Enrichmenl % 9311512415 60 tA 100

*- p Summary (MWd).
From SFD Estarnd

3ais for Parameter Differences:

3asis for burnup used In estimate-

I
I-

I rkCheCks

Nomhial b28.24 bp cailed Irertime heavy ntale mns destryed

Bounding I 56 4l b p ased b be wbe irnifal birp _

Estimated Bumup/
Bumup Multier Given Burnup Estimated EOL HM/Glvven EOL HM

Nomnal 0 0' | 1ol
. _n -I

.

-

I ___9 I - .

'Reacor s"dtdaown, core removal, storage, shipping or other date contfrming that Irradaton ceased for fuel

.Total burnup for all fuel associated with this worksheet must be dvtied by 60L heavy metal mass to get specific bumup values (MWfd'M1T)

- DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inftwmlraontir-

Fuel Name FRR SLOWPOKE (HEU) CANADA
SNF ID f: 669

Fuel Unis & Descr 2.297 ROD ARRAY
Heavy Metal Mass 80O1 772hg. EOL.1 742hg
ROD Storage Site SRS

'Fuel ddey start date: 2010
Estimates s ot 2010

Temptate ATR (Light Water Alum 60 to 100%. U)
5
Template Bumup(MWd)o 3672

Template SOL Heavy Metal Mass (MT): 0 00116689

Estimated
Canister usage

18'xt0'
008

111-

Template Decay Tens 5 years GammaSources
1.. EstimXt . m b Y. Yb Gamma Sotrces

. _ _

CUMWd Frotn Nominal Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel
Template Fuel Burnup (MWd) Bumup (MWd)' (Ci\ InventoriesiC() Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
Am-241

000E+00 4 10E-09 8.21 E-09 j Avg MeV
0 00E+00 3 16E-02 6 32E-02 0 0150 1 089E+13
O 00E+00 1 28E-05 2 56E-05 I 0 0250 2.346E+12
000E+00 421E-05 842E-05 I 00875 2165E+12

Am-242m 4 5425E-07 28.22
Am-243 1 4921E-06 28 22
C-14 28.22 56 44 2i129E+12
C1-36 28 22 56 44 0 00E+00 .

28 22 56 44 0 00E+00 6 68E-06 t.34E-05
56 44 0 00E+00 1.47E-03 2 94E-03 02250

0 0OE+00 1.08E-03 2 16E-03 0.3750 5 567E+11
Cs-134 1 37E+01 2 75E+01 I 0.5750 7 647E+12
Cs-135 3 4477E-06 1 95E-04 0.8500 1 071E+12
Cs-137 2 8731E+00 2822 12500 1 992E+11
Eu-154 8253E-02_U 2ZlLI 56 44 1 7500 8 355E+09
Eu-155 3 9134E-02 28 22 56 44 0 00DE+
Fe-55 6 7429E-03 28 22 56 44 0 OOE+00 19

E-02 28 22 56 44 0 00E+00 2 9912-01 5 98E-01
5644 0002+00 2 13E-05 4 25E-05 50

5 44 0 OOE+00 8 07E+00 1 61E+01 7 0000 3 742E+00
NO-237 2 69E-04 5 39E-04 1.0000 4218E-01
Pa-231 8 9297E-10 2822

Li
1)

Pb-210 3 7609E-12 28.22
Pm-147 2 5452E+00 28.22 56 44 OE+OO

E-02 28.22 56 44 0 OOE+OO 5 80E-01 1 16E+00
56 44 0 0OE+OO 1.21 E-02 2 42E-02

PU-240
Pu-241 6 8764E-02 28 22
Pu-242 3 6329E-07 28 22 56 44

E-03 1.38E-02
+OO 3 88E+00

E-05 2 05E-05
E-09 2 15E-09
E-14 1 69E213
E+OO 1 08E+01

Ra-226 3 6045E-11 28 22 56 44
2 9902E-15 28 22 56 44 0 OOE+00 8 44

3 22 56 44 0 O0E+OO 5 38E
0 OOE+00 3 65E-04 7 30E-04

Sn-126
Sr-90
Tc-99
Th-229

t.1574E-05
27505E+00
42239E-04
1 8848E-12

2822
28.22

56 44 0 OOE+00 3 27E-04 6 53E-04
56.44 0 OOE+00 7 76E+01 1 55E+02
5644 OOE+00 1 19E-02 2 382-02
56.44 2OOE+00 5 32E-11 1 06E-10
5644 0 OOE+00 481E-07 962E-07
5644 0 O2E+00 2 20E-13 4 41 E-13
56 44 0 OOE+00 124E-06 2.49E-06

Th-232
TI-208
U-232

U-233
U-234

_ 
_

56 44 0 OOE+OO 3 71 E-06 7.42E-06 Thermal Power
_ _ _ _ _ _ _ # # .

0OwE+00 5 52E-08 1.10E-07
0 OOE+00 5.18E-03 104E-02
3 57E-03 3.49E-03 3.57E-03

Nominal Heat Bounding -

Output Heat Outut
(Watts) ' (WattsiU-235

U-236
U-238
Y-90
Other Radlonuclides
M. Template S dt

ITemplate Selection !

-27235E-06 O0wO

0' U Wt+UU S 4I.tiJ 0.14t-44 I tA3E+oo 286EE0

2 7505E+00 2822

nm:ary. Bunup Surny, and I

0 00 410E-05 4 09E-05 4 1OE-05 |
5644 000E+00 7 76E+02 2 95E+02

1 45E+02 2 90E+0

Total Total

Fronm SFD Used -
Reactor Moderator LIWAR LIGHT WATER I

Fuetl ClagdAngML ] ALUM
BOL HM Constitueens U U

BOLEnrichment% 1 9311512415 60to100

Basis for Parameter Differences: U
Burnup Summary (MWd)'

Nominal F
[Basis for bumnup used in estimate:

From SFD Estimated
28t22JNomina lamp calciatel t reom the heavy metal mass deshryed.

__________ 56 441eBwneN btunup as edt ls be tw e runstal bumup.

Li
-ecsI

Estimated Burnup/
Bu mup ipe I R.G-v n Bumu I Estimatled EOL HMtGven EOL HM

I *oo0Nominal [
Bounding

0051
0101

'Reactor shutdown, core removal, storage, shipping or other date contiring tht irradaboin ceased tor tuel

'Total bumup for alt h assodated with this worksheet must be divided by 8OL heavy metal mass to get specifc bumup values (MvdWMT)
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Fuel Radionuclide inventory Worksheet

,X Fuel and Ternplate lnformndti o n:,,,
Fuel Name- FRR SLOWPOKE (HEU) MONTREAL

SNF ID t 667
Fuel Units & Descr 2 -297 ROD ARRAY

Heavy Metal Mass OL=1 772kg- EOL.1 742kg
ROD Storage Site SRS

Fuel decay start date 2010
- - Estimates as of 2010

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

'Template Bumup(MWd) 3672
Template OL Heavy Metal Mass (MT): 0 00116689

T-Wtdai. Dec y rte- 5 years

Estlmated

Canister usage
18'x10

008

-m .- n I
_. . __. I ./ T s A b Yn Yb
a]. kS5iitest~ '-'-' -. ii .-- . - I .--

Ci/'Wd From Nominal Bounding Fuel Initial Actvity Nominal Fuel Bounding Fuel

Radionuclide - - . Template Fuel Burup (MWd)
2

Bumup (MWd? (Ci) Inventones(Ci) Inventories(C)

Energy Photonstsec
Group I (bounding)

. _ A; ~ ~ 4 A A r .^ 0 00E+00 4 11E-09 8 22E-CAc-227 1 45.45Et-1D

Am-241 1 1190E-03 0 OOE+00 316E-02

Am-242m 4 E
Am-243 1 4
C-14 5_

5425E-C 148 0 OOE+00 1.28E-05 2 347E+12

56 48 0 OOE+00 42 2 t66E+12

24 56 48 0 00E+00 16 00575 21t30E+12
. _

A

CI-36 56 48 0 OOE+00 - I 00850 1358E+12

Cm-243
I ~ s

28.24 5648 E-05 I 01250 1 176E+12

E.05 28 24 56.48LIM-Z44
2.94E-03 02250 1.151E+12
2.16E-03 0 3750 S571E.11
275E+01 I 05750 7.652E+12

3 8208E-05 28 24
4 8693E-01 28 24 1.38E+01

3 4477E-06 28 24 9 74E-05 1 95E-04

Cs-137 2 8731 E+00 000E+00 811E+01 1

=_ Eu-I54 0 OOE+00 2.32E+O 3.361E+o0

Eu-ISS 3.9134E-02 28 24 b5 40 o
Fe-SO 6 7429E-03 28.24 56 48

- H-3 1 0599E-02 2824 5648 I

1-129 75300E-07 28.24 56 48
Kr85 2 8595E-01 28.24 56 48 C

5 NW.237 9 5479E-06 2824 56 48 C

OCOE+00 2.2800 1 754E+10
3 SIE-01 2 7500 1 009E+08

5 99E-01 -3 50DO t 119E+01
213E-05 425E-4S 5 0000

08E+00 1 62E+01 i 7 0000
Z.70E-04 5 39E-04 I 11 0000

3 859E+Ot

O

8 9297E-1 0 28.24 +.00 2.52E-08 5 04E-08

I Pb-21 0
Pm-147

_ PU-238
Pu-239
Pu-240
Pu-241
Pu-242
Ra-226

- RFa-228

3 7609E-12 0 OOE+D 1.086E-10 2.12E-10

2 5452E+00 e48 0 OOE+OO 7.19E+01
56 48 0 OOE+00

28 24 5648 0 OOE+00
28 24 5648 0C 1.38E-02

28 24 56 48 +00 3 88E+00

3 6329E607 28 24 1 03E-05 2 05E-05

3 8045E-1 I E+Oo 1 076-09 2 15E-09

2 9902E-15 3 48 0 OOE+00 8 44E-14
56 48 0 OOE+00

rsu- | w

Se-79 2824 56 48 0 OOE+00
28.2 0b4 UL A

Sn-I26 28.24 Ob

Sr-90 E+C0v 2824 56 48 +01 1 55E+02
25.2 50 '5e; 1.19E-02 239E402z-4ZtX Au

1 8848E-12 2824 532E-1t 1.06E-10
c -Q ,Q , .+00 4.81 E-07 9 63E-07

Th-23 1 7U42E-08

TI-232 7 8132E-15
TE-208 -- - -4 4063E-08
U-232 . 1 3151E-07

zo :t
ONE+00 221E-13 441E-13

0 00E+00 1.24E-06 2 49E-06
>

# A _ hermat rower
28 24 0 00E+00 3 71 E-06 7 43E-06 n~ernua Power

:.: _ _ :_i _

___

U-233 I 9564E-09 0 O0E+00 5.52E-08 1 1

U-234 1 8371
U-235 - -2723f
U-236 - - - 1.5493

5648 00E+000 5 19E-03 1 04E-02
Nominal HMat Bounding

Output Heat Output

(Watts) (Watts)0 00 3S7E-03 3 49E-4

3E-05 56 48 0 O0E+00 4 38E-04 t A3tE+00 2.ffE+w0_- .t.

U-238 0 00 4 1tOE-05 T ot-l T otal

Y-90
.W CthesrR

2824 56 48 1 55E+02
2 90E+02

-

..

P . .

Temptate Selection Summary -

U From SFD -- Used

^~Reactor Muodrbator UGHTW ATER LlGHTWATER
_ Fuel Cladding ALUM ALUM

SO1L HM Constituents U U

BoL Enrichment % 9311512415 60t b100

_ Bumup Summary (MWd)f ._

* jF From SF0 Estimated

Lasis ta, Parameter Differences,

-L

- Iasis for bumuP used In estimate-

I
Nominal

BoundingJ
_ _ _ _ _ _ _ _ W afl l w n p - - 1 e s s e b s l S u s iF - 56 B sees,)a% ~ dI b W c r ,esrta sseu

'Reactor shtdown core removal, storage. shpping or otser date confiring tat Irradiasn ceased for fuel

5
Total bumup for all fuel assocated bath tfs worksheet must be dvided by rOL heavy metal mass to get specific btu.up values (MWdsMT)

- DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet
L Fud sM Temipate Ilfrormatiioa,4,u ,,, ,,

Fuel Name: FRR TARGET ARGENTINA
SNF tD - 297

Fuel Units & Descr 48 - PARTICULATE
Heavy Metal Mass 801=3 97kg: EOL.3 97kg
ROD Storage Site SRS

'Fuel decay start date. 2010
Estimates as o: 2010

Template: Pathfinder (Ught Water, SST. 60 to 100%., U)
'Temptat Buinup(MWd): 6 01

Template BOL Heavy Metal Mess (MT): 0 00012882
Template Decay Time- 5 years

Esturnated
Canister usage

18 xO0
I 133

II. Estimates -m i hX X, b Y.__ _ __ __ _ __ _

Ca/MWd From
Template

Photortn Total
Nominal, Bounding Fuel Initial Actlvity Nomial Fuel - Bounding Fuel Energy Photonstsec

Fuel Bumup (MWdf Bumup (MWd)
5

(Ci) Inventories(Ui) Inventories(Ci) Group (bounding)Radionuclide

2 95E-07- Avg MeV
742E-03 00150 2949E+13
1 46E-06 0 0250 6 291Et12

Am-243 9 8802E-1 0 75 00 14999 14E+12
C-14 2,3095E-04 75 00 149 99 0 00E+00 t.73E-02
C0-36 1t2261E-06 75 00 14999 OOOE+00 9.20E-05 1 84E-04 I 00850
Cm-243 5.1581E-10 75 00 14999 0 00E+00 3 87E-08 7 74E-08 01250 2 854E+12

0 DOE+00 5 48E-07 1.104-06 1 02250 2962E+12

Cs-1 37

0 OOE+00 2 74E+02 5 48E+02
0 OOE+00 5 40E+00 1 08E+01
0 OOE+00 227E-03 4.55E-03
0 OOE+iO 2 18E+02 4 35E+02
0 OOE+O 5 63E-01 I 13E+00
0 OOE+OO 3 46E+00 6 92E+00
0 OOE+O 2 73E+02 5 47E+02

03750
0.5750 1 743E+13
0.8500 8 438E+t11

1 438E+12

4 075E+13
Eu-154 7 5025E-03 75 00 149 99 E.10
Eu-155 4 6123E-02 75 00 149 99
Fe-55 3 6439E+00 75 00 149 99
4-3 1 3524E-02 75 00 14999 0OOE+00 1 01E+00 203E+00 3.500

1-129 7 3195E-07 75 00 149 99 0 OOE+00 5 49E-05 1 IOE-04 s oooo s 41 E+00 Ii2 15E+01 4 30E+01 7 0000 6051E-01
I 72E-04 11 0O00 6 841 E-02

Pa-231
Pb-210 8 0782E-15 75 00 149 99 OOOE+0O 6
Pm-147 3 2097E+00 75.00- 149 99 0 00OE+00 2 41 E+02 4 S1 E+02
Pu-238 3 7404E-04 75 00 14999 0006E+00 281E-02 561E-02 126 6839E-04 75.A

8 7121E-05 75 C
IO

Pu-241 3 0283E-03 75 00
Pu-242 1 9717E-09 75 00
Ra-226 7 3527E-14 75 00

149 99 0 OOE+00 S 01E-02 t OOE-01
14999 006E+00 653E-03 1 31E-02
149 99 0 006+00 2 27E-01 4 54E-01
149 99 0 00E+DO 1 48E-07 2 96EE-7
14999 000E+00 551E-12 1 OE-11

Ra-228 6 0965E-12 75 00 149 99 0 O0E+00 4 57E-10 9 14E-10
0 aE+o00 124E+01 2 48E+01
0 00E+00 9 92E-04 1 98E-03

Sr-90 2.7854E+00
Tc-99 4 6656E-04 75 00 149 99 0 OOE+00
Th-229 2 9368E-12 75 00 14999 000E+00 220E-10 441E-10

75 00 149 99 0 0OE+00 2 45E-09 4 90E-09
149 99 0 00E+00 6.23E-10 125E-09
149 99 0 0OE+00 2 OOE-06 4 01 E-06

3 149 99 0 OOE+00 5 83E-06 1.17E-05 Thermal Power
) OOE+00 224EE407 4 47E-07

E-O5 529E-05
E-03 4 15E-03

Nominal Heat Bounding
Output - Heat Output
(Watts) (watts)tJ-235

U-236
U-238

OOE+00 1 21E-03 2 43E-03 I 7 96E+00 1.59E+01
Total Total

Y-90
Other R.

2 7870E+00 75.00 149 9

nmry. am iecks -' , -

From SFD Used IBasis for Parameter Differences:
Reactor Moderator 1 UG WATER UGHT WATER uThs Teydais was uedJ bltitloWr g reasons

Fuel Cladding NONE SST Ths tuelats PatdlerTefflate except wicimeriet and daddog (tut substng Stadess
BOL HM Constituents I U U Stee i a good iservative asumpbion)

BOLEnrichment#% 4834531901 60to100

Li
Bumup Summary (MWd _

Nominal [
Bounding

Basis for bumup used in estimate:
Estimated

75.00 Noisnal bsrr..w asstiud t be 2% odf OL dvy metal mass
149 9 Bounting basp assured toIt taWe renal sm

L
Checks [ I Estimated Bumupr

Bumup Mutiplisr Given Bumup Estimated EOL HMIGtven EOL HM
Nominal 0401 4t 098

Bounding I 81st
Reactor shutdowrk core removal, storage, shipping or other date conhrnmng that irradaton ceased for luet

iTotal burmup tor at fuel assodated weth IS worksheet must be divided by i30L heavy metal mass to get spectic bumrup values (MWdMT)

DOEISNF/FREP-078
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Fuel Radionucilde inventory Worksheet

i Fad Teaplate 1nformsatn=<-.w.
Fuel Name FRR TARGET CANADA

SNF iD# 671
Fuel Units & Descr 5952 - PARTICULATE
Heavy Metal Mass- BOL-49223kg EuL=49223kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

Template Pathfinder (Ught Water SST, 60 tD 100%, U)

'Template Burnup(MWd) 6 01

Template BOL Heavy Metal Mass (MT) 0.00012882

Template Decay Time 5 years

Estimated
Canister usage

18rx10
16533

I -' M X. - X.b Y.yb - Gamma Sources
11 Ftiats I Pholon Total

Ci/MWd From - iNominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Temolate Fuel Burnup (MWd)' Buntup (MWd) - - (Ci) Inventones(Ci) Inventornes(CI)
F0-d-Muide .4

Energy Photons/sec
Group (bounding)

Avg MeV
0 0150 3 657E+15
0 0250 7t01E+14

uven . 0- --- --
_ _ _

A cac ,AE

Ac-227 9.299 68 I 8sbuy-51
A _rA tO

Am-241 4 9468E-05 %9,21 68

Am-242m 9 7537E-09 9,299 68
1

I 83E-05 3 bar-UZI

4 60E-01 9.20E-01
9 07E-05 1 81E-041 D

Am-243 E-10 l 9,299 68 E+00 9 19E-06 6 961 E+14

C-14 E-04 9,299 68 0 OOE+00 2 15E+00 0 0575 6 998E+14

1.2261 E-06 000E+00 1 14E-02 O 0850o 4435E.14

5.1581E-10
7.3012E-09

18,599 37 0 00E+00 4 80E-06 9 59E-06 01250 3539E+14

1. RO '37 0 ODE+00 6J9E045 1.36E-04 I 02250 3 673E.14
|0DUU - { v 9

CCo-60 3 6556E+0 18,599.37 00 - 3 40E+04 6 80E+04 _
670E+02 1.34E+03 _
2 82E-01 5 64E-41 _Cs-134 18,599 37

Cs-t35 9.299 68

- Cs-137

_ Eu-154

9.299 68 2 700+04 5 39E+04 E+15

9299 68 6 98E+01 1 40E+02 1 784E+12

9299 68 E+00 4 29E+02 5 10tE+t2
tu-lss
F-55 3 6439E+00
H-3 1.3524E-02

I-129 7.3195E-07
Kr-85 2 8886E-01
Np-237 1 1478E-06
Pa-23t 1 O90SE-08

9,299 68 7 0 OOE+00 3 39E+04
7 0 OE+00 1 26E+02
7 0 OOE+00 6 81 E-03

2-75s 2.896E+10
31c000 3 197E+09

5 0000 6710E+02

1 8,599 37 0 00E+00 2 670+03 5.34E+03 7 0000 7.503E.01

1A85997 OOOE+0 1 07E-02 2 13E-02 I II 0000 8483E+00
n AA

368 18599 37 I 2 04E-04 I

P5-210 80782E-15 929ww8 18,59937 0000+00 751E-11 - 1 50E-10

Pm-1t47 32097E+00 9299 68 1 899 37 0 O0E+OO 2 98E+04 5 97E+04

- Pu-238 3 7404E-04 93299 68 18.599 37 0 A0 3480+00 6 9650+00

A AAAAP NA 7~~~~ I O~APu-239 6 w39-E m4 o'nY w t,_w oW .
Pu-240 87121E-O5 9.29968 18,599.37 000+00 8102E 1 1 623+00

is- mOO ̀k7 n 00F.0n0 9280+011 6630+01
Pu-241 I OZ83EW -- Z w IvJa ,
Pu-242 1 9717E-09 9,2w 6 18,599 37 tS 3 67E-05

0 1.37,-09B _ _ ._ _ A-- A A_ 4 n CWA-A A7 -I I
Ra-226 7 3527E-14 9,2wt9 68
RFA-228 6 0965E-12 9,299 68

_ Ru-106 1 6531E-01 9,29968
18,599 37 5 67E-08 1 13E-07

1+o 1 54E+0 3 07E+03

Se-79 13228E-05 9.29968 O.OE+00 1.23E-01 2 46E-01

1.1494E-05
2.7854E+00
4 6656E-04

0 OOE+00 1 07E-01 2.14E-U1

,599.37 000D+O 2590+04 5 18E+04
8 5i9S, OOEOO. 4 34E+00 8 68E+0011I

Th-229
Th-230
Th-232
TI-208

- U-232
U-233
IJ-234
U-235

9,29968 18,5937 ;
9.299 68 18,599 37 0 C

E-03 5 46E-08

2 9,299 68
a 9,299 68

3 9,29968
9,299 68

t7 929 68

6 9,29968

0 3 04E407 6 0
7 72E-08 1 S
249E-04 4 9

07E-07

18,599 37 0 00E+O0
18,5w9 OOOE+00 723E-04 1 45E-03

0 00E+O0 2 77E-05 5 55E-05
0 OOE+00 3.28E-03 6.56E-03
514E-01 4.88E-01 5 14E-01 -

0 O0E+OO 1t51E-01 3 01E-01

Thermal Power
Nominal Heat Bounding

Output - Heat Output
(Wts) (Watts)
9.87M+02 1.87E+03

Total TotaltJ-236 1 6190C45 9,299 68
A n A-AA^S CO 8 55E402 8 5.4E402U-238 2 8547E-{S 9,Z9.7 68

2 7870E+00 9

Summary, Burmp SAunusry

0 OOE+00 2 59E+04 5 18E+04
- A89+04 9 78E+04

,, Templat -ilcz I Ynur
From SFD Used BasIs for Parameter - .erences

Reactor Moderator LtNGHT WATER ATER Thereplate was tuselt tc e triba*b reason

11 Fuel Cladding NONE SST [ isl th matdses PahtirderTemqtale ex"gt enmert and dadsr; PA utis5titt Starbess

BOL HU Coensttuents U U Steel a good cosivalrve assumptee).

I BOLEnnchment% 48.34531901 ro 100

1 jBumup Summary (MWd)r
_J I From SFD I Estmated

lBasis for burnup used In estimate. -

I
Noesinal i 3I~waia! buntl) assaised Is be 2% ofSt .tbeavy metal mass

Bounding I 1 8 9 3 IS 9 9i d 3 b s et s m b~~ -

I -- lChecks
Estimated Sumupf

Bumup Multiplier Given Burmup Estimated EOL HMtGiven EOL HM

Nominal 0 40|0.5tt
Boundingl 0 81

'Reactor shutdown, core removal, storage, shipping or other date confirming teat Irrackation ceased for fuel

2
Total burnup for all fuel assocated with tis worksheet must be divided by BOL heavy metal mass to get speafic bunup values MWrdMt1)

March 2003
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Fuel Radionuclide Inventory Worksheet-
L Fuel and Template 1ofor t .. 1

Fuel Name. FRR TARGET INDONESIA
SNF ID 4: 672

Fuel Units & iescr. 48 - PARTICULATE
Heavy Metal Mass: BO13 97kg5 EOL.3.97Tg
ROD Storage Sete. SRS

'Fuel decay start dale 2010
Estimates as of 2010

Template, Pathfinder (Light Water. SST. 60 to I oa U)
ITempate BurnSup(MWd) 6 0t

Template 50. Heavy Metal Mass (UT): 0 00012882
Templte Decav y` I sar-

Estimated
Canister usage

133
L-W

II.Eshtrrutesw -.- m X. b Z Y. Y. Gamma Sources

I I -Photon Total
Ci/MWd From Nominal Bounding Fuel Inita Activity Nominal Fuel Bounding Fuel I Energy Photons/sec

-Template Fuel Burnup (MWd' Bumup (MWd_ (Ci) Inventories(Ci) lnventiones(Ci) I Grotug (boundinalRadionuclide
Ac-227
Am-241
Am-242m
An-243

C-14

9667E-09 75 00 149 99 0 OOE+00 1 47E-07 2 95E-07 Avg
9468E-05 75 00 149 99 0 OOE+00 3 71E-03 7 42E-03 0 C

149 99 0 oE+00 732E-07 1 46E-06 oa
9 99 0 i0E+00 7.41E-08 1 48E-07 0 0375

0 OOE+00 1.73E-02 3 46E-02 00575 5 644Et12
CI-36 E.-5 1 84E-D4 0 0850 3.577E412
Cm-243 5 1581E-10
Cr-244 7 3012E-09 75 00 1 4
Cc-60
Cs-134
Cs-135
Cs-137
Eu-154
Eu-1 55

3 6556E+00 75 00 149 99 0 00E+00 2 74E+C2
7 2063E-02 75 00 149.99 0 00E+00 5 40E+00
3 0316E-05 75 00 149 99 0 00E+00 2 27E-03

7.74E-08
1.10E-06

5 48E+02
1 08E+01
4.55E-03
4 35E+02

0 1250 Z854E+t2
0.2250 2.62E.12
03750 1 438E+12

I

I 743E+13

149 99 0 00E+00 218E+02
3 ooE+00 5 63E-01 1 13E+00 1 7500

4 6123E-02 75(
t ; ir,
Fe6-b 3 6439L+0CU 75 (
H-3
1-129

75 00 14999 0C

6 92E+00
5 47E+02
2 03E+00
1 10E-04
4 30E+01
1 72E-04

2 7500 2.335E+08

22500 4116E+10

3.5C0 2.578E+07
75 00 149 99 0 00E+00 541 i E+00 L2 8686E-01 75 00 149 99 0 00E+00 2.15E+01

1 1478E-06 75 00 149 99 0 00E+00 8 61E-05
75 00 149 99 0OOE+00 824E-07 1 65E-06

Po- 0.00E+00 6 06E-13 1 21E-12
Prn-147 2 41 E+02 4 81 E+02
Pu-238 3 7404E{- 5 61 E-02 I:,

-4iPu-239 6 6839E-04 75 C 149 99
149.997121E-OS 75 00

75.00 149 99 0 OOE+00 2.27E-01 4.54E-01
1 48E-07 2-96E-07

Ra-226 1.10E-11f
Ra-228 6 0965E-12
Ru-106 1 6531E-01

1.3228E-05

7500 - 14999
75 00 149 99
75 00 149 99

0 OOE+00 1 24E+01
0 00E+00 9 92E-04

75 00 149 99 0 00E+00 8 62E-04 1 72E-03
149 99 0 OOE+00 2.09E+02 4 18E+02

Tc-99
Th-229
Th-230
Th-232

0 OOE+00 3 50E-02 7 OE-02
4 41E-10
4 90E-093 2662E-1 1

8 3045E-12 75 00 14999
Ti-208 2 6722E-08 75 00 149 99 0 00E+00 2.00E-06
U-232 77720E-08 75 00 149.99 0OOE+00 5 83E-06
U-233 2 9834E-09 75 00 149.99 0 OOE+00 2.24E-07

Thermal Power
iNomnal Heat Bounding .

Output Heat Output3 5275E-07
-2 7761 E-06

75 00
75 00

149.99 0 0OE+00 2 65E-05 529E-05
O 00 A 41EC 3 9Q4E-0 A4.15-03 -1 '*'-, 79600 19.-01

low 14U %ri u uut+LAJ 1.zit-tyj Z.4it-W 7 s6E+x0 1 -s9E.01
_ _ H # g - - _ _ _ _ . _ . __ . _.___ .

0
Y-90 2.7870E+00
Other Radionuctejes

HI. Template Selectiond Sunwury, Bure
Termplate Selection Summary

00 6 89E404 6 89E-04 6.89E-04
9 99 0 0OE+00 2 09E+02 4 18E+02

3 95E+02 7 89E+02
w9L, .- - 1

_ Total Total

-j

I Cecs ", >_e

From SFD Used Basis for Parameter DIfferences:
Reactor Moderator UGHT WATER UGHT WATER Ttis Ternpiate wag useed for lr, to reasons

Fuel Cladding NONE SST This luel nathes Patifinder Tenplate ex"t enriynwel and dardrog (biut SuSbft Stanbes
8OL HM Constituents u 9er red;is a gVWoode assupeonX

OL Enrichment % 48-34531901 601010

Bumup Summary (MWd)' . . - Basis for bumup used In estimate:
From SFO Estimated

Nominal 75 C5bomnl buV .smd to be 2% od Bi. bea"q meial mass
Bounding 1489 99 nr 9° attuned lobte tame rtnirnl arnup

Checks

Estesated Bumupl
Bumup Mu-ipLer Given Bumup Estimated0 EOL HM/G.ven EOL HM

Boundmrg| 0.81
'ReaCtor shutdown core removal, storage. shipping or other date confirmiong tha irradaton ceased for fue

"Total bumup for aW fuel assoaated wth tins worksheet must be civided by E0.O heavy metal mass to get speafic burmup values (MWtUT).

II
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Fuel Radionuclide Inventory Worksheet .

oL Fuel and Template Infornitiem
Fuel Name FRR TUBES (U35t2 LEU) DENMARK

SNF ID# 298
Fuel Unts & Descr 18 4 -ASSEMBLY
Heavy Metal Mass BOL.1B65 6hg EOL-=142 618kg
ROD Storage Site SRS

- 1l. Estimates , .3.. - m x

'Fuel decay start date 2010
Estimates as of: 2010

Template- HFBR (Heavy Water. Alum .IO0o 20%, U)

'Template Bumup(MWd) 1 5

Template BOL Heavy Metal Mass (MT) 0 D0034251
i.....,It. f TIme 5 years

Estimated
Canister usage

18'xtO'
511

, vbY I Gamma Sources
X~Phtn TotalB_____._

Cm/MWd From - , Nominal Bounding Fuet Innitial Activity Nominal Fuel Bounding Fuel

Temolate Fuel Bumup (MWdO Bumup (MWd)' - (C) - Inventories(Ci) Inventones(CI)

Photon Total
Energy Photonstsec
-Group (bounding)

92-6--hcld.
21,64J2U S 400 3 8311-06 7.66E-06 I

Ac-227 1 7533E-10
Arm-241 1 2780E-02
Am-242m 9 5467E-06
Am-243 6 4100E-06
C-14 2 9673E-08

21,B54320
21,843.20 0 OOE+00 2 79E+02

O OOOE+00 2 O9E-01

E+15

00250 1708E+15
21,843.20
21_,843.20

__21,843.20
21-843 20

O OOE+00 1
43,686 40 0 OOE+OO 6 48E-04
43.686 40 0 OOE+00 1 .30E-30

2 80E-01 o 0375 1 SiE.15
1 30E-03 00575 1.554E+15
260-30 0850 9785E+14

f1_^. 59513E-35

--- Cm-243 31807E-06 21.84320 43,686 40 0 OOE+00 6.95E-02 1.39E-01 I

Cm-244 t95406-04 21,84320 43.68640 0006+00 427E+00 546+00 _

Co-60 I 1753E-04 21,84320 43,686 40 0 00+00 2.57E+00 513E+OO

0.1250 8 170E+14
0225 8344E+14

Cs-134 3 3060E-01 21,843 20 43,686 40
4 4607E-06 21,843-20 43,68640

7106013 1 442+04
t 06E-01 21t2E-01

03750 4046E+14
0.5750 5,587E+15
0.8500 S 926E+14
12500 1 310E+14
1 7500 68234E+12Cs-137 28607E+00 21;84320 43,68640 0OOE+OO 6.25E+04 125E+05

Eu-154 69933E-02 21,843.20 43,68640 0OE+00 1.53E+03 306E+03

F.-184 3 3253E-02 21,84320 43,68640 OOE+00 7.26E+02 1.456+03

Fe-55 7.7267E-02 21,843 20 43,b660 4U
1 -23 1.0827E-02 21.843 20 43,68640 C

1-129 7.1600E-07 2843 20 43,686 40

__ Kr-I 2 7w7E-00 21.843 20 4368640 C

1 Np-237 3 6327E-06 23686 40 0

)OOwE+w0
E+02

2 2500 1 08411+13

2 .7500 9 808E.10
_ 3 5000 1 162E.104 73E

1.56E-02 3 13E-02 5 0000

590E+03 186E+04
F.OO 7 93E-02Q t 59EF-Ot E+03
cE+0 2.660 4926-05

Pa-231 E-O9 2,84320 E+w0 2A46E-05 4 92E-OS-
^ nnc . n.^. A ^^C_ s

Pb-210 1 9773E-15 21,84320 43,68640 U 00iE+W 43 . t- oI.I. - I

Pm-147 2 4367E+00 21,84320 43,686 40 0 00E+00 5.32E+04 1.06E+05

Pu-238 62213E-03 21 84320 43,68640 000E+00 1.36E+02 272E+02

Pu-239 1 0320E-02 21,84320 43,686 40 0 00E+00 2.25E+02 4 51 E+02

Pu-240 54260E-03 21,84320 43,68640 0006+00 1 19E+02 237E+02

Pu-241 7.7333E-01 21,84320 43,68640 0006+00 1 69E+04 338E+04

Pu-242 30713E-06 21,84320 43,68640 000E+00 671E-02 1.34E-01

PTa-226 22027E-14 21.84320 43.68640 0006+00 481E-10 962E-10

Ra-228 26333E-15 21.84320 43.68640 000E+00 575E-11 1.15E-10

R~u-106 2 5580E-01 21,84320 43.68640 0006+00 559E+03 1.126+04
_ < ^A^C1^ 43,686 40 0 00E+00 E401

Se-79 1 zti4Ur~
Sn-126 1 1393E-(

A)
43,686 40 0 00E+00 249-01 4 98E-01

sr-90 2 6293E+00 21,84320u
T4.0 4 3540E-04 21.84320

43,686 40 E+04 1 15E+05

43.686 4 9 51 E+00 1 90E+01
J evw _S

Th-229 136536-13 21,84320 43,68640 000E+00 2 98E-09 5 96E-09

Th-230 12607E-11 21,84320 43,686.40 0nn+00 2 756-07 5.51E-07
-40 --- ~JI -- 0l ______

TI-208
6-7400E-15 21,843 20
7A667E-09 21.843 20

21927E-08 21.843 20

6 40 000E+00 I 47L-lO zw-1u

640 0 00E+00 1 63E-04
640 0 00E+00 4.79E-04

1 40 0 00E+00 4.35E-06

_- Thermal Power
U-232

IU-234 2 2487E-07
U-235
U-236

-2.5341 E-06

43,686 40 0 00E+00 4 91
0 00 716E-02 1 62

43.686 40 0 00E+00 2 84

0 00 4 45E-02 4 42

9 82E-03
7 1 6E402

NominPal Heast 8oundhing
* Output leat Output

(Watts) (Watts)
5 68E-01 1.03E+03 2 07E+03

I4 ,AAA=AVA 21,84 _ _ t l T*
4 45E42Z T otal i otal

U-238 -t.4zU0E{J0
Y-90 2 6300E+00 21,843.20

W Other Radionucldes

fIt. Ten late Sdecfion Su ry, BmP Sam , amd Checks

g Tarlpate Selectron Summary
T S From aFD Used

-F Fuel Cladding AL4tM ALUM

BOLHMConstriu U U
BOL Ennchrment % 20 1010 20

43,68640 0006+00 574E+04 1 15E+05

-", -14 -

-- - D.-I r1rK.--

I 03E+05 2 06E+05 I

I| ' llmup3 5UO .marW (MWd)' o a sis i r .u ri. ......

From SF07 Estimated

Nominal | 21.8430 ti burm p alajled trkm te heavy mel rrmass destryed

Bounding | - - 43.686 4t dst inr asswred b be Imce rnomnal t

Estmnated Burnupf
Bumuv Multplier Given Bumup Estriated dEoL HM/Given EOL HM

Nominal 3.01 1 104

Bounding 602 1 -
I

- 'Reactor esdto~wn core removal storage. sNpPiNV of other date corihrnirmig that Irradiation ceased for fuel

2Total burnup for atl fue assodated with ttis wodksheet must be dvided by IOL heavy metal mass to get speciic bumty values (MWd/M)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infoirna .onZ ;;A

Fuel Nare: FRR TUBES (U3S12 LEU) GERMANY
SNF ID #: 673

Fuel Units & Descr 135M- ASSEMBLY
Heavy Metal Mass BOL=121 5kg- EOL.109 35kg
ROD Storage Snte, SRS

'Fuel decay start date- 2010
Estimates as oAt 2010

Ternplate: HFBR (Heavy Water. Aumn, t O to 20%, U)
'Terplates umup(MWd): 15

Template BOL Heavy Metal Mass (MT)- 0 00034251
Temotate Decy Time- S

Estimated
Canisler usage:

18sx10o
3 75

ll.Estimatrs '.- m x,, Ib o Y Y. Gamma Sources11. Esimts ~ .6bY b

CilMWd From -' Nominal _ Bounding Fuel initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWO Bumup (MWc)

2
(Cal Inventories(Ci) Inventories(/C

- Photon Total
Energy, Photons/sfc
Group '(bounding)

Radionuclide
Ac-227
Am-241

1 2 a 15 23,096 29 0 0OE+00 2 02E-4 Avg. May
23,09629 0 OOE+00 1 48E+ 00150 41902E.15Am-242m 9 5467E-06

Am-243 641OE-06
C-1 4 2 9673E-08

23,09629 002E+OO 1 tOE-01 O 9029s+14
0 OOE+00 7 40E-02 8228E+14

11.548.1 O OOE+OO 3 43E-04 6 85E-(
5 9513E-35 111.548.1 6 87E-31 1 37E-30 14
3.1807E-06 11,548.15 3 67E-02 7.35E-02 O01250

11,548 15 If-4 51 E+00 02250
Co-60 115 23,096.29 0 OOE+00 71E+00 0 3750 2.139E+14
Cs-1i34 23,096829 0 OOE+00 D Z954E+15Cs-135 4 8607E-06 0 ooE+00 5 61 E-02 3133E+14Cs-t37 2 8607E+O

- .- uws ctw 0 00E+00 3 30E+04 6 924Et13Eu-154 6 9933E-02 11.5481 O O0E+OO 8 08E+02 1 62E+C I 296E+12
3 3253E-02 11.548 15 3 84E+02 7 68E+02
7 7er 7co . . e S n s r
1.140i7-uZ 11,548 15 8 92E+02 tJ8E+03 2,2

11,548,15 23A 2 50E+02
1-129
Kr-85
N)-237
Pa-231
Pb-210

11,548.15 23,09629 0 00E+00 8.27E-C
11,548.15 23,096.29 000E+00 312E+6
11,548.15 23,096,59 0 00E+00 4 20E-C
11,54815 23,09629 000E+00 1 30E-C

1 65E-02
6.24E+03
8 39E-02
2 60E-05
4 57E-1 1

I 3SCCO 6 143E+09
50000C 6013E+04

_ 7 C000 6.851 E+03
_ 11 0000 7 825E+02

1 9773E-15
2 4367E+00

11,548 15
11,54815
11,548 15

0 00E+00 2 28E-1 I

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

2 81E+04 5 63E+04
7.18E+01 1 44E+02
I 19E+02 2.38E+02
627E+01 125E+02

L11548 15 23.096 29

7.7333E-01
3.0713E-06
2.2027E-14

11.548.15
11,548.15
11,548.15
11,548.15

I 0 O0E+C
0 00E+00 8.93E+03
0 00E+00 3.55E-02

1 79E.04
7.09E-02

E-15 11,54815 23.096,29 000E+I
E41 11,54815 23,09629 0 00E+(
E-05 11,54815 23,09629 0 00Ef

2.54E-10 5 09E-10
3 04E-1 6 08E-I1I
2 95E+03 5 91E+03
1 45E-01 2 90E-01Se-79

Sn-126
Sr-90
Tc-99

1 13932-05-
2 6293E+00
4.35402-04
1.3653E-13

23,096 29 0 00E+00 I 32E41
23,096 29 0 00E+00 3 04E+04
23,09629 0 00E+00 5 03E+00 t.01E+01

11.5481 1.58E-09 3.15E-09

Th-208
U-232
U-233
U-234
U-235

E-11 11,54815 23,09629 000E+00 1
E-15 11,54815 23,09629 0 00E+00 I
E09 11,54815 23,09629 000E+00 8
-08 11.54815 23,096,29 0 00E+00 2
E-10 11,548 15 23,09629 000E+00 2

-07 2 91E-07
E-ll 1 56E-10
E-05 1.72E-04
E-04 5 06E-04

23,096 29 0 00E+00
-2 5341E-C

U-236 t
U-238 -1
Y-90 2 6
Other Radionuclides

1-'at415 000 5.25E-02 232E-02 525E2-0
11,54t15 23,09629 0 00E+00 50E-01 300E-01
11,54815 000 327E-02 325E-02 3272
11,548 15 23,09629 0 00E+00 304E+04 607E+04

5 45E+04 1 09E+05
r.~ tcbedsl N ,-. -7i~f

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) * (Watts)
5 47E+02 1 09E+03

Total Total

11 emplate S mar, Bunup Stu

From SFD Use II
Reactor Moderator I HEA WAER HEA ER--

Fuel Cbadding ALUM ALUM
8OL NM Constituents U

BOL Enrichment % 20 10 to 20

Basis for Parameter Differences Lll
Bumup Summary (MWd) Basis for burnup used in estimate:

From SFD E mte
juomina tt 548 t!Nnain calajadf trom the hea" metal mast destvyed

Boundng 23 b assnned lotbe WMr ronutil bap

Checkes

Estimated Bumup
Bumnup Multipe Given BumuopI Esfinnated EOL HU/GVven EOL HMt

Exounding 4 34
Reactor shutdown, core removai, storage, slapping or otaer date confirming that Irrackation ceased tor fuel

'Total bumup for all tuel associated with tNS worke must be divided by 80L heavy metal mass to get specific bumuP values (MWdtUT).

L

DOE/SNF/REP-078
Revisiont 0 March 2003
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Fuel Radionuclide Inventory Worksheet
I j1 Frel anUd Template Irfr o

Fuel Name, FRR TUBES (U3S12 LEU) GERMANY
SNF ID l: 674

Fuel Units & Descr 18 -ASSEMBLY
Heavy Metal Mass BOL=18kg EOL=162kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

Template HFBR (Heavy Water, Ahim, 1 0 t1 20%.. U)

'TemplateBumnup(MWd): 15
Template BOL Heavy Metal Mass (MT) 0.00034251

Te-mIate Deeay vTne 5 years

Esatmated
Canister usage

18,x10'
050 1

t -

-M.Estrimtess - t m X. Xb b Y. Yb I Gamma Sources

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

Radionuclide Template - Fuel Bumup (MWd)' Bumup (MWd) (PI) Inventories(Ci) tnventones(C)

Photon Total
Energy Photons/sec

I Group (bounding)r . _ .

Ac-227 1 7533E-10
Am-241 1 2780E-02

3.421 67 0 00E+00 3 OOE-07 vg MeV

- 3.421 67 0 OOE+00 21 o 0150 6208E,14

Am-242m 9 I
Am-243 6 4
C-14 29

467E-( 3.421 67 0 00E+00 1 0 0250 1 338E+14

14 3.421 67 0 00E+00 00375 1219E+14

CI-36
Cm-243

0 84 3,421 67 0
0 84 3,42167 0
0 84 3,421 67 0

0 00E+00 -04 00575 1217E+14
E-31 0 0850 7664E+13

0-02 01250 6.399E.131.71t 1.09E

E-04 1.710 84 3,421 67 6 69E-01 02250 6 536E+13
Gm(-z44

1.1753E-04 1,710 84 2 01E-01 4 02E-01 0 3750

3.3060E-01 1,710 84 3+00 5 66E+02 1.13E+03

4 8607E-06 1 0 00E+00 8 32E-03

Cs-137 2 8607E+00 167 0 00E+00 4 89E+03 E+13

Eu-154 3421 67 0_00+00 1 4.8836+1 1

1.710 84 3,421 67 t 14E+02 22500 8 492E+11
EU-1=5

Fe-55 1.710 84 3,421.67 2 64E+02 2 7500 7 6s2E+os

H-3 1 0827E-02

1-129 71600E-07
_41 Kr-85 2 7007E-01

I Ni-237 3 6327E-06

1.710 84 +01 3 70E+01 3 5000 9 1000E+8

1.710 84 O 122E-03 2 45E-03 5 0000

1,710 84 E+00 4 62E+02 9 24E+02

1,710 84 OOOE+O0 621E-03 124E-C

Pa-231 1.1 267E-09 t OOOE+00 I 93E-06

Pb-21 0
i I Pm-147

Pu-238
_j Pu-239

1.9773E-15 1 67 0 OOE+oo 3 38E-1

2A 3,421 67 0 OOE+00 4 1
84 3,421 67 0 e

1,710 84 3,421 67 0 1 3 53E+01

Pu-240 1,710 84 3,421 67 O 1 86E+01

Pt 1.710 84 3,4 1t32E+03 2 65E+03

pF 3 0713E-06 1.710 84 +00 5.25E-03 1 05E-02

Ra-226 2 2027E-14 0 OoE+.00 3 77E-i

- PRa-228 2 6333E-1 3,421.67 0 OOE+00 4

Ru-106 3.421 67

e-79 1.71084 3;42167 0OOE+00 2 15E-02 4-29E-02

Sn-126 1.710 84 3,421 67 23 90E-02

Sr-6 E+00 1.710 84 4 50E+03 9 00E+03

4.3540E-04 1,710 84 7 45E-01 1 491E+00

t 365E-13 1,71 E+00 2.34E-10 4 67E-10

Th-230 1t2607E-1 I
Th-232 6.7400E-15
Tl-208 7.4667E-09
U-232 2 1927E-08

0 00E+00 2.16E-08
1.421 67 0 00E+00 1.15E-1

3.421 67 0 00E+00 128E-O

1 3.421 67 0 00E+00 3 75E-05 Thermal Power.- .. _

U-233 I 9
U-234 2 2

U-235 -2 '
U-236 I I

3,421 67 00uE+00 3 4
) 84 3.42167 0 00E+00
O 84 0.00 7.786E-03
3 84 3,421 67 0 00E+00

7.69E-04
Nommnal ne.at Boundmng

Output He t Output
= Wdts) - atts)a 18E.01 182E.02

7.78E-03

1.711 4 45E-02; ,A TtT_
1J1Uo 0-AA 4 84E-03 ITotlm OEMU-238

_e Y-90

Other Radion

t,710 854 Ou U

1.710 84 3,421 67 E+03 9 00E+03
E+03 1 62E+04

-

IlL Ti y, A5

Template Selection SummaryI From SFD Used

J Reactor Moderator HEAVY WATER HEAVY WA

- Fue Cladding ALUM ALUM
BOL NM Constituents U U

BOL Enrchment % [ 20 10t2C

j 7 Burnup Summiry (MWd)i ________

_From SF0D Estm^.ate
Nco unimial |

_ ~Bovnd~ing-l

1-. ..esF arrttrDreers

ii,,,,, ItO MUIflUP

17J10 8]Notal h calcad im lie heavy rnetal mss deste
3 42t1 67 Bordigi bhirsu assued i be tce wminial itrrup

_ .

'TotaJ bnurraM for all kW assodated with ths wortkheet must be dvided by BOL heavy metal mass to got specific burmpAi values (MWd/MT)

March 2003

_- DOEISNFIREP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet * I
L Fuel and Template Inloar non, ,

Fuel Nanw. FRR TUBES (U3Si2 LEU) GERMANY
SNF ID : 675

Fuel Units & Descr 135. ASSEMBLY
Heavy Metal Mess BOL=151 875kg EOL.136 688kg
ROD Storage Site: SRS

'Fuel decay start date: 2010
Estimetes as ot 2010

Template: HFBR (Heavy Water. Alum, 0 to 20%, U)
'Template Burnup(MWd): 15

Template BOL Heavy Metal Mass (MT): 0 00034251
Template Decay Time: 5 year

Estimated
Canister usage

8 375

I1-.ess , - - In x. x, b Y. Yb Gamma Sources

- Photon Total
Ct/MWd From Nominal R Bounding Fuel Initial Activity Nomninal Fuel' Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd? Bumup (MWd)' (Ci) Inventornes(C) hnventoriesiaC) Group - (bounding)Radionuclide
Ac-227 1 7533E-10 14,435 18 28,8703
Am-241 I 2780E-02 14,435 18 28,870 3
Am-242m 9 5467E-06 14.435 18 28.870 3

vg MeV
0 0150 5238E+15

17 0 OOE+(
Am-243 6 4100E-06 14,435 18 28.87037 0 00E+00 9.25E-02 1.

28,870 37 0 OOE+00 4.28E-04 8.57E-04
28,870 37 0.00E+00 8 59E-31 1.72E-30 _ 00850 6 466E+14

0 OOE+00 4 59E-02 9 18E-02 01250 5.399E+14
Cm-244 34E+00 02250 5 514E+14
Co-60 1.1753E-04 14., +00 0.3750 2 674E+14
Cr13a 3 3060C-01 14435~ 1R

_ _ o wc o U , | e 3 692E+15
Cs-135 4 8607E-06 14.43518 28.870,37 0 OOE+00 3 916E.14
Cs-137 2 8607E+00 14.43518 28,870.37 0 OOE+00 4 13E+(
Eu-154 6 9933E-02 14,435 18 28,87037 0 00E+00 1 01 E+03

3 3253E-02 14,435 18 28,870 37 0 00E+00 4 80E+02 9 60E+02

H-3
37037 0 00E+00 1 12E+03 2.23E+03 Z7500 6482E+10
7037 0 00E+00 1 56E+02 313E+02 35000 7678E+D9

1-129 I 03E-02 2 07E-02 5 0000 7 517E.04
Kr-85 2 7007E-01 14,i 70000 o 8563E+03
Np-237 3 6327E-06 14.435 18 11 0000 9 781 E.02
Pa-231
Pt,-21 0
Prn-147
Pu-238
Pu-239
PU-240

1 1267E-09 14,435 18 28,870 37 0 OoE+00 1 6

U.
1 9773E-15 14,435 18 28,87037 O.OE+00 2.85E-11 5 71E-11

28,870.37 0 OoE+00 3.52E+04 7 03E+04
7037 OOE+00 898E+01 1 80E+02

O 006+00 1 49E+02 2 98E+02
5 4260E-03 I ) OOE+00

Pu-241 7.7333E-01 14.435 18 28.870.37 0 OOE+00
Pu-242 3-0713E-06

2.2027E-14
14,43518 28.87037 0 OOE+00 443E-C

i18 28,87037 0006.+00 3 18E-10 6 36E-1 0
7 0 00E600 3 80E-11 7 60E-11

Ru-1 06 2 5580E-01 14,43518
Se-79 1 2540E-05 14,43518
Sn-126 I 1393E-05 14,435 18
Sr-90 2 6293E+00 14.435 18

3 69E+03 7.39E+03
1 81E-01 362E-01

28f
540E-04 14,435 18 28,870 37 0 00E+00 629E+00 1.26E+01

Th-230
Th-232 6 7400E-15
Tf-208 7 4667E-09
U-232 2.1927E-08
U-233 1.9920E-1 0
U-234 2-2487E-07

14,435.18

28,87037 0OOE+00 1 97E-09 3 94E-09
28,870 37 000E+00 1 82E-07 3 64E-07
28,870 37 0OOE+00 973E-11 1.95E-10
28,87037 6OOE+00 1 08E-04 2.16E-04
28,870,37 0 OOE+00 3.17E-04 6.33E-04
28,87037 0 OOE+00 2 88E-06 5.75E46-
28,870.37 0 00E+00 3.25E-03 6 49E-3

0 00 6 56E-02 2 91 E-02 6 56E-02
28,870 37 0 0OE+00 1 88E-01 3 75E-01

14.4
U-235 -25341E-06 14,43518
U-236 1 300OE-05 14,43518
U-238 -1 4207E-08 14,435 18
Y-90 2 6300E+00 14.43518
Other Radio-uckles

Thermal Power
Nominal Heat, Bounding

Output HeatOutput,
( (Watts) (Wats)
rS3Ev02 137E+03

Total Total

-

ll Template Selection Sumeary; Burnup Summry. wand Choed
Template Selection Summary

=Basis for Parameter Differences:
Reactor Moderator=

Fuel Cladding
BOL NM Constituents

0OL Enrichment %

|Burnup Summary (MWd)'

L| HEAVY WATER

I
From SFD I Estura,

IBasis for burnup used in estimate,

t8 Nomnnal bumuip calculaled tk te heavy metal mn desayed
37 Ber-ng burnu assuned b be tmce nowrtal hmp

U
Nominal [

BOwunds_
-

t

4
EstE=ated Bumupl

Bumup Mutiplier Givee Bumnup J
Nominal._

B-undn-
Z17_
434

Estrmated EOL HMIGlen EOL HU
I 1 03

'Reactor shutdown, core removal, storage, shapping or oth-r date confirming ;tat Irradation ceased tor Wuel.

'Total hrimup tor elJ fuel associated wih ths worksheet must be divded by 0OL heavy metal mass to get specific burritip values (MWdUIT)

DOE/SNFIREP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet -1

Xj. Fuel and Template Ifoimatiwon - L
Fuel Name FRR TUBES (UALX LEU) AUSTRALIA

SNFID0 ' 299
Fuel UnIts & Desor 289 - ASSEMBLY
Heavy Metal Mass- BOL.28%1g EOL=260 kg

ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

Template HFBR (Heavy Waler. Alum.. 10 to 20%. U)

'Template Bumrup(UWd): is

Template SOL Heavy Metal Mass (MT) 0 00034251
Tempolate Decay TIme- 5 years -

Estimated
Canister usage

l8'XlO
-8-037-

ll.Fstimates m -,"" i X., Xe b Y. -yj:LLI .Gamma Surcs
IPhoiton Total

CV/MWd From Nominal Bounding Fuel Initial Activrity Nommnal Fuell Bounding Fuel
-Template - Fuel Burnup (MWd) Burnup (mWd)5f (CO) - lnvenlonea(CI) Inventories(Ci)

I Energy Photons/sec
Group (bounding)

-A-11A. I
- - - - -- - --

I
__ Ac-227 1.7533E-10 27.466 45

Am-241 1.27B0E-02 27.46845 54.936 90 000+0 3 51 E
~-06 9 t-bLWI I Avg MaeV

:+02 7 02E+02 I 0 0150 96E1
- -1 b e -V I ---

Arn-242M 27.46845 �4.VJO WV Z-01 b z4t:-ui II

Ann-243 27.468 45 2 1 76E-01 3 52E-01

G-14 27,468 45 .+DO 8 15E-04 1 ( I 954E.o15

CI-36 ..35 27,468 45 0000.+00 I163E-30 D00650 1.330E+15

3 1807E-06 OOOE+00 8 74 0 120 1 0479015

1 9540E-04 54,936 g0 0.000+00
54.93690 o OOE+00

:+01 0.3750 5048E+14
6 46E.00 us70 5088+11 .17-53E-04 -t

Cs-1 34 3.30600.01 54.936 90 0 000.00 908F+03 I UL:+U4 U b/:1u 1- 1.

Cs-1 35 4 8607E-06 3 45 54,936 90 0 001E.00 1.34E-01 2 67E-01 I

- Cs-137
Eu-1 54

3 45 54.936 90
5l45 54,936 90

r 920+03 3 64E050 I

I 92E+03 3 84E+03

Eu-155 3 32530.02 27,468 45 54,936 go

Fe-55 7 7267E-02 27.468 45 54,936 90

H-3 1 08270-02 27,468 45 54.936 90

E ~ 1-129 7.16000-07 2465 5,936 90
Kr-85 2.7007E-01 2.64 5,936 90

- Np-237 3 63270.06 2.64 5,936 90

Pa-231 I 1267E-09 27484 4936 90

T7-21-0 1 97730.15 27484l4,3 90

Pmn-147 2 43670+00 2465 5,936 go

...- Pu-238 6 2213E-03 27.468 45 54936 90

Pu-239 1 0320E-02 2.64 5.936 90

I 9 13E.02 ItI ~.13
+00 2 120.03 4 1.233E+11

0.00E+00 2 970.02 11461E.10

0000E+00 1.970-C
0 000+00
0 000+00

.420+03 1 480+04
1980.02 20OOE-01
1 09E-05 6 19E-05
i 43E-1 1 1 09E-10 _

5 0000 1 430E0.0
7 0000 I 62904044
11 0000 1.8610E+03

-00E00.0 6 690+04 1.34E+05
0000E+00 1 710.02 3.42E+02

0000.+00 2 630.02 5 670+02
0.000+00 1 490+02 2 980+02

Pt 5 4260E-03
7.73330-01
3 0713E-06

-2-2027E-14

9 fTAr 0

j
54.936 90 0 000.00
54,936 90 0 0001+00 -

1 69E-01

54,936 90 a00+ 0 6 060-10 II21E-09
__ FR -2 6

F.468 45 54.936 90 -C 7.23E-1 I I 45E-10

Ru-106 2 5580E-01 2 , 6 454 9 6 0 0 0. 0 73 0+03-0 1 41E-0+0

I Se-79 1 25-40E-05 2 46 45,9 90 0 0+ 0 3 13E-01 6 890E-01

__S n-12 6 1133 -0.74 8 44 49 6E00 0 0 0 30 0 2 0-0

I Sr-90 2 62930+ 02,6 45 5,39E+00 00 7201+04 2 39E+01

- TC-99 4 -3540 E-04 2 , 6 . 55 , 3 . 0 0 0 + 01 0 + 123 0 0

Th-29 -1,3-13 .54.936 90 0000E+00 3 75EF -O9 (b- -02

Th-230 1260r70-1 1 27,468 45 54.936 90 0 000+00 3460-07 6930.07

Th-2326
T1-2087.
U-232 2

U-233 Iii

27,468 45 5493 9 0 0+00
57 A aAA A~ rAO1RO 0000D +00

27,468 45 54,936 90
Z7.468 45 64,93690 __

2 050-04 4,100.04 _ _ _ _ _ _ _ _ _

6 020-04 120.03 Thermal Power

5 470-06 1 090-05 INominal Herat.- Bounding

U-234 2.2487E-07 274 64b49 6 0 00 E~J 1 90-t l I X.~

- U-235 -2.53410E-06 27.468 45 0 00 1.250-1 5.530-02 1 25E-01

UT-236 1.30000-05 27A468 45 4960 000 3.570-01 7 14E-01

I 1 U-238 -1 42070-08 27.468 45 0 00 7 770-02 7 730-02 7 770-02

Y -g0O 2 63000+00 27,468 45 54.936 90 0 000+00 7.220+04 I 440+05

NWOther Radioriuclicles 1.300+05 2.59E+0

(Waitte)I (Watts)
I 1 3-Ee03 2.6)E.03

I Total 10131

iI. Temp~late Selection im or. u apSuns mary , n hek.
Temlae elctonSummawry

.ae eim From SFD 7 Used Basis for Parameter Differencea:5Reactor Moderator HEAVY WATER HEAVY WATER This TimpLate was used Icr tIre kulesi feasere

Fuel Cladding ALUM ALUM s W matchsio all paiarneters

804. NM Constituents UU

S0OL Eniirchment % 20 0000003 l0tc,20 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

urnpSummary (UMWd)7 FrolSFaEtsmte for bUMUP Usied In estimate,

Nonim ll 2488 5j~I Wasa biuir p calodated fromi the heMs rnetal Ria de-5oyed

BoundingF 54 = 36 CIBoiad~ithurripassiuid tobte riceto Wilbamip

I.. IcheFk-s ___________________ I

Estimated Bumupf
Nom nu nultp 217 I ie S ru t103EO W ~ enE LN
NumiMulti .e1 ie urUEtntd84 MGvnELN

B oun dfmg 4.34 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
I
I Reactor shutdown, core removal storage. shipping or other dale confirmtrg that Irradiaition ceased for fuid

iTotal bumnip for aSl fuel associated with this worksheet must be dvided by BOL. heavy metal mass to get specific buiriup values (M~idMJT)

March2003

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template I-1rnuton

Fuel Name: FRR TUBES (UALX-HEU) AUSTRALIA
SNF ID # 300

Fuel Units 8 Descr 266 - ASSEMBLY
Heavy Metal Mass. BOtL38.251kg. EOC=22 025kg
ROD Storage She, SRS

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

Template- HFB3 (Heavy Water. Alumr_ 40 to 100%, U)
'Template Burnup(MWd): 164 6

Template BOL Heavy Metal Mass (MT): 0 000377
Temiptate Decay Time, 5 years

Estimated
Canister usage

18 x10D
7 39

II.Estimntesv½, m xM, X, b y. y. Gamma Sources

CilMWd From
Radionuclide Template
Ac-227 6 6950E-11
Am-241 4 4557E-03
Am-242m 1 4666E-06

-, .Phto Total
Nominal Bounding Fuel Initial Activity, Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Bumnup (MWdp Burnup (MWd)O (Ci) lnventores(Ci) Inventories(Cg) Group (bounding)
Z rm= e AIu WC+W 1 wtFJm 2 utz-u

+00 6 66E+01 1 33E+02 C
14., 2 19E-02 4 38E-02 0.0250 1.265E+15

Am-243 3 7151 E-05 14.945 82 1 11E+00 0 0375 1.222E+15
C-14 2 6513E-08 14.945 82 7 93E-04 00575 1 165E+15
CI-36 4 4441 E-31 14,945 82 29.891 64 0 0350 7 632E+14
Cm-243 8 2139E-06 14,945 82 29.891 64 0wOE+00 12 01250 6 963E+14

14,94582 29,891 64 0 wOE+00 1.2 6287E+14
14,945 82 29,891 64 0 00E+00 5 22E+00 1tC 2978E+14

4 0 w0E+00 2 45E+04
Cs-135 4.2564E-C 0 00E+00 6 36E-02 1.27E-01 o
Cs-137 2 8791E+00 8 61E+04 1 2500
Eu-t54 1 7388E-01 14.945 82 1 7500 6.256E+12
Eu-t 55
Fe-55
H-3
1-129
Kr-85

t 1616E-01 14,945 82 29.891 64 0 00E44 2.2500 9 894E612
7 3755E-02 14,945 82 29,891 64 0008E+00 I1I 6086E+10

14,945 82 29,891 64 0 OOE+00 1 60E+02 6 835E+09
i 82 29,89164 0 OOE+00 9 92E-03 LI29,891 64 0 OOE+OO 4.26E+03 8 52E+03

NO-237 1 64 0 OOE+00 4 71 E-01 9 42E-01
Pa-231 4 1938E-1 627E-06 1 258-05
Pb-210 8 4083E-13 E-08 2 51 E8-0
Pm-147
Pu-238

1.2807E+00 14.945 82 29,1
1 7290E-01 14.945 82 29,89164 OOE+( ~-J

44 14,945 82 29.891 64 0 OOE4+O

Pu-241
Pu-242
Ra-226
Ra-228
Ru-106
Se-79

3 6865E-04 14,945 82
2.7643E-01 14.945 82
3.0911 E-06 14,945 82

0 00E+00 5 51 E+00 1.10E+O1
4 13E+03 8.26E+03

8 6330E-12 14,945.82 29,891 64 0 OOE+00 1 29E-07
14,945 82 29.891 64 OOE+00 4 76E-11
14,945 82 29,891 64 0 OOE+00 3 29E+03
14.945 82 29,891 64 0008E+0 1 84E-01

6 57E+U3
3 69E801
3 05E-1Sn-126 1 0194E-05 14,945 82 29,89164

Sr-90 27242E+00 14,94582 29,891 64
Tc-99 3 8056E-04 14,945 82 29,891 64
Th-229 1 0413E-12 14,945 82 29.891 64

0 OOE+00 1 52E-01
4 07E+04 814E+04
5.69E+00 1 14E+01

T1-208

E-49 14,945 82 29,891 64 0 0E+00 5 93E-05
E-15 14,945 82 29,891 64 0 00E+00 1.25E-10
E48 14.945 82 29.891 64 0 OO+00 6-56E-04
E07 - 14.945 82 29.891 64 0 OOE+00 2 04E-03

1 31E-03
4 08E-03
5 09E-05
186E+00U-234 4 5389E05

U-235 -2.8661 E-06
U-236 1 6701E-05
U-238 -9 4194E-09

29,891 64 0 00E+00 2 54E-05
29,891 64 008E+00 6 78E-01

Thermal Power
Notnmia Heat Bounding ,

Output Hea Output
(Watts) (Watts)14,945 1

14,9451
14,9451
14.945 e

_ = _ _

O D 6 61 E-02 2 33E-02 6 61 E-02
-1- . --- - .11Ib U Wt+UU oUt-Ul 4 vdt-u1 I 1.38+03 2.07E+03

_ ___ __ _ ._ _ _ _ _ _ i g _

CAcU3 1q.. ^c-u.w 2.57E-03 I Total Total
Y-90

Other Radeonuclides

M1. Template Sledti
Fe-mol.^te SteifacA. -

2 7248E+00 14 &14E+04
4 1 59E+05

Kelp suluinairy. ala, �__ .. - _S_- >5 Q"'-..

From SFD j Used I
Reactor Moderator HEAW WATER HEAVY WATER

Fuel Claddng ALUM ALUM
0OL HU Constltuents U
BOL Enrichment % I 80 00000311 to-100

Basis for Parameter Differences:

IJ

IBumiup Summary (WWd)
1 J

I
From SFD

NomB F
soundinraf

1 2 45 ,4,., Nwili buriajcalailale km fte heas natal m m Wes "ss
29896418wdirg hows assurfed ID be twke racmsa bmuis)

Estimated Bumup/
Bumup Mutiplier Given Bumup

0891
1791

Estimated EOL HMUGlven EOL HM
10

-J
Nominal F

Bounding_

'Reactor shutdown. core removal, storage, shppwig or other date conrirming mV Irraration ceased for fuel

'Total burmp for all tuel associated with this wo*sheet must be diided by 8OL heavy metal mass to get specrifc bumup values (MWd,%T)

-

OOE/SNF/IREP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel aind Template Infrmoer 
Ematen Fusaayestdate 2010 C dale

FuelName FRRTUBESWUALX-HEU)AUSTRALiA Feds atesao 2010 anseuse

SNFID C684 Estimates asofl 2010 1 X104

Fuel Units & Descr: 169 - ASSEMBLY Template HFBR (Heavy Water. Alum 40 to 100%, U) 4 69

Heavy Metal Mass BOL=47378kg, EOL=32 651 kg "Template BumtP(MWd) 1646

ROD Storage Site SRS Template BOL Heavy Metal Mass (MT)- 0 000377

II. Fstimates .m Xb b Y. Yb Gamma Sources

- . - . . . Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity Nommal Fuel Boundmng Fuel Energy Photons/sec

Radionuclide Template Fuel Bunrup(MWd)
2 

Burmup (MWd) - (Ci) '- Inventores(Ci) Inventones(Ci) Group (bounding)

Ac-227 6 6950E-1i 14,025.54 28.051 09 0 OOE+00 9 39E-07 1 88E-06 Avg MeV

Am-241 4 4557E-03 14,02554 28.051 09 0OO5.0 6 25E+01 125E+02 00150 5.573E+15

Am-242m 1 466E-06 14,02554 28.05109 OOOE+OO 206E-02 4 11E-02 00250 1 187E+15

Am-243 37151E-05 14,02554 28,05109 OOE+OO 521E-01 1 04E+00 00375 1 14s+15

C-14 2 6513E-08 14,025 54 28,051 09 0 OOE+OO 3 72E-04 7 44E-04 0.0575 1 093E+15

CI-36 44441E-31 14,02554 28,051.09 OOOE+O 623E-27 1,25E-26 00850 7162E+14

Cm-243 82139E-06 14,025.54 28,05109 0OOE+ .15E-01 2 30E-01 01250 6.534E+14

Cm-244 8 2625E-03 14,025 54 28,051 09 0OOE+00 1.16E+02 2.32E+02 02250 5900E+14

Co-60 3 4951 E-04 14,02554 28.05109 0 OOE+00 4 90E+00 9 80E+00 0 3750 2.794E+14

Cs-134 1 6409E+00 14,02554 28,05109 000E+00 -230E+04 460E+04 05750 5347E+15

Cs-135 42564E-06 14,02554 28,05109 0OOE+0 597E-02 I 19Et01 08800 1635E+15

Cs-137 28791E+00 14,025 54 28,05109 OOE+OO 4 04E+04 -8 08E+4 t12500 2233E+14

Eu-154 1.7388E-01 14,02554 28,051.09 0OOE+00 244E+03 488E+03 17500 8871E+12

Eu-155 1 1616E-01 14,02554 28051 09 0 00E+00 1 63E+03 3.26E+03 22500 9285E+12

Fe-55 7.3755E-02 4,02554 28,05t09 00+0500 t.O3E+03 2.07E+03 2 7500 5712E+10

1H-3 t0729E-02 14.025 54 28.05109 0OE00 1.50E+02 301E+02 35000 6414E+09

l-t29 66403E-07 14,02554 28,05109 005E+00 931E-03 1 86E-02 0000 1460E+056

8 5Kr-85 14.025 54 28,051 09 0OOE+00 4 OOE+03 7 99E+03 7000 1t678E505

NpF237 31507E-05 14,02554 28051 09 0005.0 442E-01 884E-01 110000 1 525E+04

Pa-231 4 1938E-10 14,025.54 28,051.09 008+00 5 88E-06 1.18E-05

Pt-210 84083E-13 14,02554 28,051.09 0O008O00 1.18E-08 2.36E-08

Pr-147 1t2807E+00 14,025.54 28,05109 0 OOE+00 1.80E+04 3 59E+04

- Pu-238 1 7290E-01 14,02554 28,05109 0 OE+00 2.43E+03 4 85E+03

Pu-239 69563E-04 14,2554 28,051 09 008E+.O 976E+00 1 95E+01

Pu-240 3 6865E-04 14.025 54 28,051 Q9 00OO+00 - 517E+Q0 1 03E+01

Pu-241 2 7643E-01 14,025 54 28,051 09 0 OOE+OO 3 88E+03 7 75E+03

Pu-242 30911E-06 14,2554 28,05109 OOE+O 434E-02 867E-02

Ra-226 86330E-12 14,02554 28,51.09 00E+00 1.21E-07 242E-07

Ra-228 318178-15 14,02554 28.051 09 000.00 4.46E-11 892E-11

Ru-106 21981E-01 14.025,54 28051O9 0 00+00 308E+03 6.178+03

Se-79 12339E-05 14,02554 28.0519 0005+00 1738t- 346E-01

Sn-126 1 0194E505 14,25 54 28.051 Q9 0008.00 1 43E-01 2 86E-01

Sr-90 2 72428+0 14.025 54 28,051 09 0 008+0 3 82E+04 7 64E+04

Tc-99 3 8056E-04 14,025 54 28,051 09 0 O0E+0 0 5 34E+00 1 07E+01

Th-229 1 0413E-12 14,025 54 28,051.09 0 OOE+00 1 46E-08 2.92E408

Th-230 3.9648E-09 14,02554 28,051.09 0OE+00 5-56E-05 1.11E-Q4

Th-232 8.3536E-15 14,025.54 28.051 09 0 00E+00 1.17E-t1 2 34E-10

TI-208 43888E508 14,025 54 28.109 0 00E+0O 616E-04 123E-03

U-232 1 3645E-07 14,025 54 28,051 09 0 OE+00 1 91E-03 3 83-03 Thermal Power

U-233 - 1 7023E-09 14.025 54 28,051 09 0008+00 2 39E-05 4 78E-05 Nominal Heal Bounding

U-234 4 5389E-05 14,02554 28,05109 0008+00 6 37E-01 1 27E+00 Output Heat Output

U-235 -28661E-06 14,02554 000 621E-02 2 19E-02 6.21E-02 (Watts)' (Wafts)

U-236 1.6701 E-05 14.02554 28,051.09 0 OE+O0 2.34E-01 4 68E-01 a.69E+02 13i4E.03

U-238 .94194E09 14,025.54 000 644E-03 630E-03 644E-03 Total Total

Y-90 2 7248E+00 14,025 54 28.01 09 005+.00 3 82E+04 7 64E+04

Other Radlonudides 746E+04 - 1498+05

i11.1 ' Selection Sruumarv urmup Su ry andI Checks - -

Template Selection Sumaryrr
From SFD Used Basis for Parameter Differences-

8 Reactor Moderator HEAW WATER HEAW WATER

- Fuel Cladding AUM ALW

BOL NM Constituents U U

BOL Enrichment % 60000076 40100 l

Bumup Summary (MW _ __ ' 9asis for burnup used In estimate-

From SFD Esttd

Nominal 14,025 Norait" bn calcla ote tf e ieam metal sass des

Bounding 28 0510 easki Sbufap asned Eetam nf hrsp -

I Checlks -

Estimated Bumupf
Burnup Mutiler Given Bumup Estmnated EOL HMIGtven EOL HM

Nommatl0.67 1i
Bounding 13 a -

'Reactor shutdown. core removal, storage. shipping or otier date contirming that irradation ceased for tuel

"Total bumup tor an fuel associated with this worksheel must be tivided by O0 heavy metal mass to gel specfic bumup values (MWdMT)

1-

DOEISNF/REP-078 
March 2003

Revlslonf 0 
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Fuel Radionuclide Inventory Worksheet -I
L Fuel and Temrtate Infornm m, ,,.

Fuel Name FRR TUBES (UALX-HEU) DENMARK
SNF ID*t. 676

Fuel Units & Descn 5 - ASSEMBLY
Heavy Metal Mass: BOL=0 64kg, EOL.W 336kg
ROD Storage Site: SRS

'Fuel decay stint dater 2010
Estimates es o0: 2010

Template: HFBR (Heavy Water. Alumt 4010 100%, U)
"template Bumup(MWd): 164 5

Template BOL Heavy Metal Mess (MT): 0 000377
Temnpte Decay Time 5 years

Esttmated
Canaster usage

18'x10
I 014

11.Estnates, I- 9 m X. - Xb - b Y Yb GammaSources

C&IMWd From
Template

,- - 1 Photon Total
hNominal Bounding Fuel Initial Acthvly Nontinal Fuel IBounding Fuel Energy Photons/sec

Fuel Bumup (MWd)f Bumup (MWdf (Co) Inventones(Ci) Inventori.s(CI) Group ( (bounding)
--- -: ~ ~ n n ~ n n7rn . ..

Radionucllde
Ac-227 z/Y bb 55911 0U WE.O 1 SI7-08 3 74E-08 I Avg
Am- 559.11 0 OWE+00 1 25E+00 2 49E+00 00
Am-242m 0 OWE+00 4ioE-04 8.20E-04 0 0250
Am-243 0 8E+00 1 04E-02 2 08E-02 0 0375
C-14 2 6513E-08 E-06 i 48E-05 00575 2-179E.13
Cl-36 4 4441E-31 279 55 2 48E-28 00550 1 428E+13
Cm-243 82139E-06 279 55 0 1250 1302E+13
Cm-244 82625E-03 279 55 55911 oaC 02250 1 176E+13

3 4951 E-04 279 55 55911 0 00E+OO 5 569E.12

Cs-135
Cs-1 37

279 55
279 55
279 55
279 55
279.55

559 11 OOE+00 4 59E+02 9i
55911 OOWE+00 1.19E-03 238E-03

14

Eu-1 54 1 7388E-01
Eu-1 55 I 1616E-01

0 W8E+00 8 OSE+02
0 W0E+CO 4 86E+01
O WOE+00 3 25E+01
O W8E+00 2 06E+01
r 00E+OO 3 00E+OO

008E+. 1 68E-04

Fe-55 7 3755E-02 279.55

1.61 E+03 1 2500

559.1
--- -7 ---7 c f

l U729E z79 SS SbS 1 1

9-72E+01
6 49E+O1
4 12E+01
6 00+.00
3 71 E-04
I 59E+02
1 76E-02

1 7500 1 170E+lI

27500 1 138E+09
2 250D 1 851tE+1

I 1278E+08
6 6403E-07 279 55 55911 2.909E+04

279 55 55911 OO0E+OO 796E+01 3 345E+03
55911 OOE+00 881E-03 3.837E+02

Pa-231
P>b-210 84083E-13 279E
PM1-47 1.2807E+00 279E
Pu-238 t.7290E-01 279S
Pu-239 6 9563E-04 279S
Pu-240 3 6865E-04 279S
Pu-241 2 7643E-01 279.5
Pu-242 3 091 1 E-06 2795
Ra-226 8 6330E-12 279S

55911 OOE+00 1 17E-07 234E-07
55911 0 OOE+OO 2 35E-10 4 70E-10
559 11 0 OOE+00 3.58E+02 7 16E+02
55911 0 OOE+OO 4-83E+01 9 67E+01
55911 0 OOE+00 1.94E-01 3 89E-01
55911 0 08E+00 1.03E-01 2 06E-01

I r
35

OOE+00 7 73E+01 1.55E+02
864E-04 73E-03

is
3 1817E-15 279 55 559 11

E.01 279 55
E-45 279 55

Sn-126
Sr-90
Tc-99
Th-229

55911 0 00E+OO 614E+01
559 11 t OOE+00 3 45E-03
559 11 t OOE+00 2 8SE-03
559_11 0 OOE+00 7.62E+02

6 90E-03
5 70E-03
1 52E+03

3 8056E-04
1.0413E-12
3.964E-09
8 3536E-15
4 3888E8-O

279 55 559 11
279 55 559 11
279 SR SS9 t1t

0 O0E+00 1 06E-01 213E-01
0 00E+OO 2.91 E-10 5 82E-10
0 OOE+00 t 1 E-06 2 22E-06
0 OE+00 2.34E-12 4 678-12
o mCw+ I 23F45 .CFi)

1 3645E-07 279.55 559 11 0 00E+00
-

47^ CC CCO 4 4 ^ AA NA

27s 55 b90.1t O UUO4OE+
Thermal Power

Nominal Heat Bounding
Outut - Heat Output
(Watts) (Walts)

U-234
U-235
U-236
U-238
Y-90
Other Radionuclides

LTenvlate Selecti.

559.11 8OOE+00 1274-02 254E-02
0 00 1.29E-03 4 85E-04 1t29E-03

CC } t s n nnc~~~.nnAA=n A=n
-0 if i UUUt+UU 4 of7-w. 34E-j I 1.93E.01 3.86E+01

_ _ _ _ _ # g i _ _ . _ . _ . _ . _ .

0OC 1 1S-05 1.24E-05 1.51 EO0
1 000+E00 7 62E+02 1 52E+03

14A9E+03 2 97E+03

_ Total Total

srya, 8arp 9 " -1,111�,-.--,A

From SFD Used
Reactor Moderator HEAVYWATER HEAVY WATER

Fuel Cladding ALUM I ALUM
IBOL HU Constituents I U U

Basis for Parameter Differences: iJ
BOL Enrichment % 9Z99999218 40 to 100 I

Bumup Summary (MWd)
0  

Basis for burnup used in estimate:
Frorn SFD Estimnatert

Nominal [79 m i bunw cabated from th heavy meta mass desyed
Bounding j 5591 B3uns bD assiald to be tWa rnoel b~*a

Estimated Bumnud,
Bumup Mufti Given Bumup Estimated EOL HMtGlven EOL HM

Norinbat 00 I 1021
Bounding 2 OOi

Reactor shutedwy. core removal, storage. shipping or other date confiinwng hat nIraiabon ceased tor tuel
0
Total burnxV for all fuel assoiated with tat worlkeet must be dvided by BOL heavy metal mass to get speafic burmup values (MWd1AT)

J

DOE/SNFIREP-078
RevisionO0

March 2003
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Fuel Radionienvntory WlorksheetL .- -......

I L Fuel and Teriilate . nformaboni;j 1

Fuel Namne- FRR TUBES (UALX-HEU) DENMARK
SNF ID a 678

Fuel Units & Descr 5 - ASSEMBLY
Heavy Metal Mass SOL=0 79kgi EOL-0 423kg

ROD Storage Site SRS

'Fuel decay start date: 2010
Estinates as of 2010

Template HFBR (Heavy Water. Alum.. 40 to 0100%. U)

emplate Bumup(MWd) 1646
belvy Metal Mass ("I): 0 000377
Teotate Decay rTne- 5 years

Estimated
Canister usage

18x10
1 014

Template BOt I

- I C. ..
_ ,, ,. . D Yn 1. dW|IRE u1S:>

&l. kFtinetes , - . - m x b -
Photon Total

Cl/MWd From ' - Nominal ^ Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy - Photons/sec

Radionuclide Template Fuel Bumup (MWd)
2

Bumup (MWd) (Cl) Inventories(Ci) Inventones(Ci) - Group' ' (bounding)

6 6950E-11
4 4557E-03

0 00E+00 2 27E-08
O OOE+00 I I 1t345E+14

Am-242m 1 4666E-06 677.01 0 O0E+0O 4 0.0250 2865Et13

Am-243 677.01 0 0 0.0375 2767E+13

C-14
Ct-36

- Cm-243

338 51 677.01
338 51 677 01
338.51 677 01

E-06 1 79E-05 0 0575 2 6391E+13
E-28 3 01 E-28 o 08s0 1 729E113

0 2.78E-03 S 555E03 0 1

Cm-244 338.51 0 2 80E+DO 5 59E+OO

14951 E-04 338 51 0 OOE+00 1.18E-01 2 37E-C

1 6409E+OO 338 51 OOOE+00 5 55E+02

4 25&4E-06 0.OOE+00 1 44E-03 3.946.E13

2 8791 E+00
Eu-154

677 01 O OOE+00 975
67701 0 OOE+00 5 89

s 388E.12

1 7500 1A17E+111.7388E-41
Eu-1 55 1.1616E-C 677 01 E+01 227500 2241E.11

I~ Fe-55

Kr-95
I N-237

Pa-231Li4 Pb-210

Puj-239
Pu-240
PU-241___

677.01 4.99E+01 2.7500 t 37sE+th

338 51
338 51
338 512 s487E-01

3 1507E-05
4 1938E-10
8 4083E-13

677.01 0 OOE+00 3 63E+00 7.26E+00
677.01 0 OoE.oO 2 25E-4 450E-04
6770o1 0OOE+OO g 64E+01 1 93E+02
6770o1 0OOE+Oo 1 07E402 213E-02
677 ot 0 OOE+OO 1A4247 2 s4E407
67701 0OOE+OO 2.85E-10 569E-10

35000
S ODw^

4 646E+02

151 67701
851 67701

E 04 338 51
-04 338 51

..01 338 51

677 01
677 01

I 4.34E+02 8 67E+02
D 5 85E+01 117E+02
1 235E-01 4715E01
I 1.25E-01 250E-01
I 935E+01 1 87E+02

3 091 1 E106 338 51 D. 0 OOE+00 1 O55E03
31 0 O0E+00 2 92E-09

2 09E-03

- Fa-228
Ru-tO6
Se-79

I Sn-126
Sr-90_

8 6330E-12 -
3 1817E-15
2 1981E-01

3 51 677.01 0 O0E+00 1
3 51 677 01 0 OOE+00 7

e 51 677 01 0 OOE+00 A
+01 1 49E+02
E-03 35E-03
-03 6 OE-031 0194E-05 338 51

2 7242E+00 338.51
3 8056E-04 338 51
1 0413E-12 338 51

677 I
9 22E+02 1 84E+03

Th-230 3 9648E-0
Th-232 8 3536E-1

677 01 0 OOE+00 1.29E-01
677 01 0 00E+00 3.52E-10
677 01 0 OOE+00 1.34E-06
677.01 0 OOE+00 2 83E-12
677 01 0.00E+00 1 49E-05

2 58E-01

Ii 297E
T11208 4A388E-08

E-12
E405
E-05 Thermal Power
E456 Nominal Heiat Bounding

U-232 - -1.364sE7 - - -

U-233I
U-234A
U-235

677.01
677.01
677.01

0 0OE+00 4 S

3 07E-02
1 59E-03

- outw NW output
(Watts) , - (Watts)

U-236 1 67015E5 3Ws51
U-238
17Y-50

NW

-94

0 00 o 159E-(
677 01 o OOE+t

000 1 86E5-
677 01 0 05+1

1s54E-0s I 566Eos_

9.22E+02 1845+03
1 80E+03 3 605+03

T otal I oEM
DO 1 13E2 I 2.34E+01 468E+01

From SFD -- Used

Reactor Moderator HEAW WATER HEAYW WATER
_Fuel Cldding ALUM ALLn

BOL HM Constituents U U
BOL Enrichmentr % ^ 93 00000949 40 t 100

Burnp Summary (M Fd) rom __ _
[Bmu From SF0 Estimated

Nominal | | t33

SBoundng I - - 67

, . .. E __ .. __: .?%

=8aasis for Parameter Differences'

]Basis for bumup used in estimate

iu51 inal erat, aca t Iri.^. ta e heavy Metal mass detsse

7aing , b assmijed 2b be lce ramial xtumup

_Chrec-ks. I .
Estimated Bumup/

B eulph Given Burnup Estimated EOL HNGiven EOL HM
I Nominal [O 1E Mu*u21

Bounding 1 -_

Reactor shutown core removal. storage, slipping or otier date conf rming that irradation ceased for fuel

'Total burulip tor all hoet associated wlfi this wotslhteet must be dnvded by SOL heavy metal mass to get spedtc bumup values (MW&tVM)

_ad 200

DOESNFinEP-078
Revison 0
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Fuel Radionucilde Inventory Worksheet
LFel and Teinplate lnfiruulim1" , -

Fuel Name. FRR TUBES (UALX-HEU) GERMANY
SNF ID - 683'

Fuel Units & Descr: 105 - ASSEMBLY
Heavy Metal Mass: BOLC19 68kg- EOLC13 385kg
ROD Storage Site, SRS

'Fuel deca start date. 2010
Estimates as of: 2010

Template: HF6R (Heavy Water, Alurn. 40 to 1 00%, U)
'Temptate Bumup(MWd): 164 6

Template BOL Heavy Metal Mass (MT): 0 000377
Template Decay Time' 5 years

Estimated
Canister usage:

18lxtO'
r 292 1

H.Estmates-- m - IX b Y. Yb Gamma Sources

CLIMWd From . Nominal, Bounding Fuel Inrial Activity ,' Nominal Fuel Bounding Fuel
Template -- Fuel Bumup(MWd)

t
Bumup(MWOd) (Ci) Inventories(Ci) InventonresCi)

Photon - ' Total
- Energy, Photons/sec

Group (bounding)Radionuclide
5.802 95

-

Avg. Mev
5.802 95 0 0150 2 306E+15

Am-242m 1 4666E-06 5.802 95 4 912E+14
Arri-243 3a7151 E-05 5.802 95 11.605 90 OOOE+.00 21
C-14 26513E-08 5,80295 11.60590 OOE+00 154E-04 308E-04 _
CF-36 44441 E-31 5,802B95 11.60590 0 OOE+00 2 58E-27 5 16E-27 I
CM-243 8.2139E-06 5,802.95 11,60590 OOE+00 477E-02 953E-02 01250

0 OOE+00 4 79E+01 9 59E+01 02250 2441E+14
Co-60 34951 E-04 5,802.95 11,60590 0 OOE+00 2 03E+00 406E+00
Cs-134 1 6409E+00 5,802.95 11,60590 OOE+00 952E+03 1 90E+.4
Cs-135 4.2564E-06 5,802.95 11,60590 OOOE+00 2.47E-02 494E-02
Cs-137 2 8791E+00 5,80295 11,60590 0 OOE+00 1 67E+04 334E+04

0.3750 1 156E+14
2212E+15

Eu-154 1 7388E-01 5,802.95 11,605 90 0OOE+00 1 01E+03 2 02E+C

038500 6765E+14
12500 9237E+13
17500 2429E+12
22500 3.841E+12
2.7500 2363E+10

Eu-155 1 1616E-01 5,802 95 11,605 90 0 OOE+00 6 74E+02 1 35E+03
Fe-55 7 3755E-02 5,802 95 11,605 90 0 OOE+00 4 28E+02 8 56E+02

I0 5,802 95 11,605 90 0 OOE+00 6 23E+01 1.25E+02
0 OOE+00 3 85E-03 7 71 E-03

3 31 E+03
NO-237 5,802 95

5.802 95Pa-231 4 1938E-10 11.4

3-50O 2.654E+09
S 0000 6.039E+oS5
7.0000 6S944E+04

11 0000 7.965E.03

Ii
PF-210 8 4083E-13 5,80295 11,60590 OOE+00 488E-09 976E-09
Prm-147 12807E+00 5,80295 11.60590 0OOE+00 743E+03 1 49E+04
Pu-23B 1 7290E-01 5,802 95 11,605 90 0 OOE+00 1 OOE+03 201E+03
Pu-239 6 9563E-04 5,802 95 11,605 90 0 OOE+00 4 04E+00 8 07E+00
PU-240 36865E-04 5,80295 11,60590 0 DDE+00 214E+00 4,28E+00
Pu-241 27643E-01 5,80295 11,60590 0 OOE+00 1 60E+03 3218E+03
Pu-242 3 0911 E-06 5,802 95 11.605 90 0 00E+00 1 79E-02 3 59E-02
Ra-226 8 6330E-12 5,80295 11,60590 008E+00 501E-08 100E-07
Ra-228 3 1817E-15 5,802 95 11,60590 000E+00 1 B5E-11 369E-11
Ru-106 21981E-01 5,80295 11,60590 8OOE+00 128E+03 255E+03
Se-79 1.2339E-05 5,80295 11,60590 000E+00 716E-02 1.43E-01
Sn-126 1 0194E-05 5.802 95 11,605 90 0 00E+00 5 92E-02 1.18E-01
Sr-90 27242E+00 5,802.95 11,605 90 0 00E+00 1.58E+04 316E+04
Tc-99 38056E-04 5,80295 11,605 90 0 00E+00 21E+00 4 42E+00
Th-229 1.0413E-12 5,802.95 11.605 90 0 00E+00 6 04E-09 1.21E-08
Th-230 3-9648E-09 5,80295 11.605 90 000E+00 2 30E-05 4f60E-05
Th-232 &3536E-15 5,802.95 1160590 OOE+00 4B5E-11 9 70E-11
Tl-208 4.3888E-08 5,802.95 11,605 90 0 OOE+00 255E-04 5 09E-04

7.92E-04 1 58E-03 Thermal Power
1 9BE-05

U-234 45389E-05 5,80295 11,60590 0.0
U-235 -28661E-06 5.80295 000 3A
U-236 1 6701E-05 5,802 95 11,605.90 00
U-238 -94194E-09 5,80295 000 13
Y-90 2 7248E+00 5,802 95 11,605 90 0 0
Other Radlonucledes

Nominal Heat . Bounding
Output Heat Output
(Watts) (Watts)'

4 01E.02 B02E.02

Total Total
I 94E-01

111. Tr tioe Summary, Barnup Summary, and Checks I - -_ _

ITemplate Selection Summary
From SFD Usedi

Reactor Moderstor [EAWWATER HEAVY WATER
Fuel Claddig ALUM

BOL H contuents U
ROL % Indm nt B 40 to 100

Basis for Parameter Differences: Ui

lBumup Summary (iFWd) U4Basis for bumup used in estimate:

I Bourndna|

From S
5.802.9II I +e wia tisesW calulatel froem fte tra meta mass destroyed.

1I 159 1.60 9l~ounci twintp assuned to be Wam roererl buinup

IChecks I
Estimated Bumup/

Bumup Multiplier Gven Bumup Estimated EOL Ht/Given EOL HIU
Nominal 065 101|

Bounding 13
Reactor shutdown, core removal, storage, shipping or other date confiming tiat Irradaabon ceased for uiel

'Total bumup tor al fuel asso=ated with this worksheet must be dtvrded by SOL heavy metal mass to get specific burnup values (MWdMT)

DOE/SNF/flEP-078
Rlevision 0

March 2003
Page C-448 of C-581



Fuel Radionuclide Inventory Worksheet - -

L Fruel and Temriplate Irorbon , Fl a r t2n Esbmated

Fueta Nare FRR TUBES (UALX-HEU) GERMANY 'Fuet decay start date 2010 Caniter usage

SNFID# 685 Etirnatesasot 2010 18x10

Fuel Units & Descr. 130 ASSEMBLY Template: HFBR (HeavyWater, Ahim, 40 t0 10
0
%, U) 361

I HeavyMetallMass BOL=27625kg EOL.18785kg 'TemplateBurnup(MWd) 1646

ROD Storage Site: SRS Template BOL Heavy Metal Mass WnT) 0 000377

D.strae nX, b Y. Y. - Gamma Sources -

,, >. &-t, .e * h X, ,> Photon Total

-,C/dFrm 'Nominal Bounding Fuel Initial Activity luominal Fuel Bounding Fuel Energy Photons/see

Radionuclide Template Fuel Bumulp (MWd)1 Bumup (MWd)' (Ci) 0 lnventori(C') lnventories(Ci) Avgr (o

Ac-227 6 6950E-1 1 8,142 55 168t0 00E0 5A5E-07 t9-6 Ag e

Arr241 44557E-03 8.14255 16,28510 000E+00 363E+01 7.26E+01 00150 3235E+15

Arm-242 It4666E-06 8,142.55 16,28510 000E+00 I19E-02 2139E-02 00250 6892E+14

Am-243 37151E-05 8,14255 16,28510 0E+00 303E-01 6 05E-01 0 037 665sE+14

C -14 2 6513E-08 8,142.55 16,28510 000E+00 216E-04 432E-04 00575 6347E+14

-3 4 1E- 8,14255 16,2510 E+00 62E-27 724E-27 00850 418E+14

Cm-234 82394E-31 8,14255 16,28510 000E+00 6 69E-02 1.34E-01 0120 3793E+14

Cm-24 82625E-03 .142.55 1628510 000+0 573E07 1.35E+02 0_2250 3_425E+__4

Co-60 345E-04 8,142.55 1628510 0 0000 285E+o0 5 69E+D0 03750 1m622E+4

Cs-134 16409E+00 8.14255 1628510 000E+ 1.34E+O 2 67E+04 0N5750 3104E+1

Cs-135 42564E-06 8,14255 1628510 000E+00 347E-02 6 93E-02 0O8500 9493E+14

C-137 28791 E+00 8,1425 000 E+0 2 34E+04 4.69E+04 12s00 12s6E+14

Eu-154 138-1 8425 16,285-10 00D+00 t 42E+03 2 83E+03 Sr 33E1

E-511616E401 8,142.55 16,2BS10 000OE+00 9 46E+02 1 89E+03 2 2500 5-39DE+12

Fe-SS5 73755E-02 8,142.55 16,28510 000DE+00 6 01 E+02 120E+03 2_7s~00 3.316E+10

e-53 1.0729E-02 8,142 55 16285.10 0 E+00 8 74E+01 1.75E+02 311. 3 3724E+og

6 I-29 66403E-07 8,14255 000 000E 3 5.41.E-03 1 BE-02 Totao Tota0

*-85 26487E-0 8,142 55 1628510 0 00E+00 2.32E+03 4 64E+03 7000 9744E+04

tNp-237 31507E-05 8,142 55 16,28510 00E+0_57-0 L13E-01 1000 18E4

Pa-231 4 1938E-10 8125 16,285.10 00O0E+00 341 E-06 6 83E-06

{ S1 48Et ,4.516285 10 0E+0 6 85E-09 1.37E-08

,Pmn-1147 1.2807E+00 8 ,142.55 16,285 10 00E0 104E+00E0

Pu-238 1.7290E401 8,45685 10 0 00E+00 141E+03 2 82E+03

r6.9563E44 8,142R55 a e 
6E+00 I 13E+01

Pu-240 
366EQ 8,45O6250 0DE0O0E+00 600OE+00

Pu-2410263E0 8,142 55 16,81 0E0 2.25E+03 4 50E+0

i Pu-242 3091 1E-06 8,142 55 18250 00+00 2 52E-02 5 03E402

Ft-6830-12 
7,45 1681 0E0 03E-08 IAIE-07

Pa-Z86 63181E-1 8,45 168.1 0E+00 2 59E-111 5.18E-1 1

Ru-106 2.1981 E-01 8t142 55 16,28510 000OE+00 1 79E+03 3.58E+03

Se-79 12ei39E-05 8e142c55 16t28510iS 0 00E+00 1 OOE-41 2 01dE-01

Sn-1126 1 0814255 1 5 10 00ODE+00 8 30E-02 1 66E-01

q r9 742E+00 8,142 55 1685 10 00ODE+00 2.22E+04 4 44E+04

< S T-99 385E0 ,45 681 0E00 3.10E+00 6 20E+00

Th-229 1 43-2 8,142 55 16,285 10 00DE+00 8 48E-09 1.70E-08

Th-230 39648E-og I,45 162851 0 0.00E+00 3 23E-05 6 46E-05

Th-232 8 3536E-15 8,142 55 I r, w51i (000+0 6 80E-1 1 1.36E-10

TI-208 4388E-08 8,142.55 16,285 10 0 00E+00 3 57E-04 7.15E-04ThraPoe

U-232 13645E-07 8,142.55 t6285t0 00ODE+00 1.11IE-03 2 22E-03 Temloe

U-233 t.7023E-09 8,142 SS 1281 OEO 1.39E-05 2 77E-05 NorninallHat Bounding

U-234 4 W89E-05 8,142.55 16,285t 00E+0 37GE-01 7.39E-01 -Ouwpr Hmaouqwr

- U25261-6 812500 48-02 2 44E-02 4.78E-02 (wafts) ^(Watts) --

U-3 6701 E-05 8142 55 t6285.1 0 00E0 1 36E-01 2 72E-01 " : r

U-236 -914-01,45500 186-3 t8E-03 I 616E43 Total Total

U-238 
274EC 8,45 681 0E0 22E+04 4i44E+04

OterRd90 die 
4 33E+04 8 66E+04

M I-.Terlt Seleclion Sur"nrn, BO-np Sumn. -WCleci "z, >-tLi1 <. >-,

l ITemrt.=tSelc~on Sumrnu"<_

From SFD Used Iasis for Parameter Differences

Reactor Moderator HEAtY WATER HEAVY WATER

Fuel Citdg ALUM ALUM

BOL HM constitunts U U

BOL Enricdment % s0 4010100 I

| Bumup Summary- Basis for bumup u In estmarte:
Sumr ( d Frorn SF0 Estenawted

Nominal 8142.5 Ncmrl tWrrp catcated [mmte tevy Metl mass m esfred

Bounding 16 2851 iJii burii aziIed to be te nrial brmup

Checks_
Estimated BumuPi

Bumnup Mtunipr GvnBru Estimated EOL HM/Glven EOL Hitt

Nominal 068 101

Bounding 1.35

- Reactor shtadown. rore removal. storage, shipping or other date coniiilng that inadiatao01 ceased for W

-Total burnup for aDf W assodated wit this worksheet rmust be dvided by SOL heavy metal mass to get Speific burmup Values (MWd/MT)

DOE/SNF/REP-078 
March 2003

Revision 0 
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Fuel Radionuclide Inventory Worksheet
L Furl and Template lnfonrmation ^

Fuel Name GCRE (1B SERIES)
SNF ID# 745

Fuel Unitsa Descr- 69-19ROO ASSEMBLY
Heavy Metal Mass BOLe60541kg EOL=59864kg
ROD Storage Site INEEL

'Fuel decay start date 1960
Estimates as of 2010

Template Pathfinder (Light Water. SST 60 to 100%, U)
'Template Bumup(MWd). 6 01

Temptate SOL Heavy Metal Mass (MT): 0 00012882
TentDlate Decay Tme: so years

Estimated
Canister usaQ~.

18x12
288

DI Fstmates - m X. 4- b y . - Yb I Gamma Sources
. .. Photon Total

CiIMWd From I I Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Ful I Energy Photons/sec
Template Fuel Burnup (MWd)f Bumup (MWd)e (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)Radionuclide

Ac-227 tR It 1,7S o 00E+00 Z-19E45 4.38E-o5 Ava
Am- 77 1,277.54 0 0OE+00 732E-02 1.46E-01 0c

I

Am-2 1,277 54 0 00E+00 5 08E-06 1.02E-05 0C
Arm-243 6.28E-07 1.26E-06 0 0375 12006E+13
C-14 2.2978E-04 1A7E-01 2 94E-01 0.0575 1291E+13
Cl-36 12261 E-06 6 1 57E-03 0.0850 7798E+12
Cm-243 1 7271E-10 63&77 1,277 7 01250 5.060E+12
Cm-244 1.3058E-09 638 77 1.277 54 6723E.12

9 8636E-03 638 77 1.277 54 0 00E+00 6 30E+0
177 1,27754 000E+00 1 25E-05

Cs-1 35

2.931E+12
4 881E+13
4 819E+11
1 097E+12

7 54 000E+00 1 94E-02 3 87E-02 0 8500
Cs-1 37 6 56E+02 1 31E+03 I 1 2s00
Eu-154 20017E-04 2 56E-01 1 7500 1241E.10
Eu-155 8 5957E-05 638 77 1,277.54 t
Fe-55 2 2646E-05 638 77 1,277 54 I
H-3 1 0835E-03 638 77 1,277.54 1

10E-01 2 2500 6.2W8E806
2 7500 8 566E6.5

o 8 6e8E+01
7 3195E-07 638 77 1,277.54 0 00E+00 3 597E+01 L638 77 1,27754 0 00E+00 1 00E+01

638 77 1,277 54 0 00E+00 7.34E-04 1 47E-03
Pa-. 54 0 00E+00 3 71 E-05 7 42E-05
Poi-21 0 0 00E+00 8 29E-10 1 662-09
Pn-147 2-2196E-0s E-02 2 84E-02
Pu-238
PU-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-1D6
Se-79
Sn-i 26
Sr-90
Tc-99
Th-229

2 6223E-04 638 77 E-01
6 6739E-04 638 77 1t27754 0OOE+00 426E-01

1,277 54 0 O0E+00 5 54E-02
1,277 54 0 OE+200 2 22E-01 4 44E-01

2 52E-06
3 83E-093 00COE-12

8 3328E-12
6 1464E-15

638 77
638 77
638 77
638 77
638 77

U
-- 4

1,277 54 0 00E+00 5 32E-09
1,27 54 0 00E+00 3 93E-12
1,277 54 0 00E+00 845E-03
1,277 54 0 00E+00 7 34E-3
1,277 54 0 00E+0O 6 10E+02

1 69E2-2
1 47E-02
1 22E+03

4 6656E-04
1 9085E-11

Th-230 2 1913E-10 63877 1,2775
Th-232 8 3478E-12 638 77 1,2 S
TI-208 1 8752E-08 638 77 1,277S

54 0 OE+00 2 98E-01 5 96E-01
54 000E+00 I 22E-08 2 44E-08
54 000E+00 1 40E-07 2 80E-07
54 000E+00 5 33E-09 1 07E-08
54 000E+00 1 20E-05 2 40E-05

U-232 638 77
638 77

1277 54 0 OOE+00 3
t277 54 0 00E+00 2 C

U-235
U-236
U-238
Y-90
Other Racioiucid
nL Template Sel

1 619E-5 -

638 77 1277.54 0 00E+00 2 54E-04 5 09E-04
63877 000 1 21E-01 t1.9E-01 121E-01
638 77 1.277 54 0 0OE+00 .03E-02 2072-02
638 77 000 1 59E-03 1 58E-03 1 59E-03
63877 1,27754 0 00E+0O 6 10E+02 1 22E+03

7 792+02 1 56E+03
r i .a -.1

Thermal Power
Nominal Heat Bounding ,-.

Output. Heat Output
(Waftt) , , (Watts)

7 46E+80 1 49E01
Total Total

_A

[Template Selection Summary
From SF0D Used ]Basbs for Parameter Differences:

Reactor Mode ator UGHTWATER UGTWATER hs T labe was used hcr fith ol reasom.
Fuel Cladding Su SaT T he iraties en all pairaee ecept dadliog (SST Is c0ieerve)

SOL HM Constituents U U
SOL Enrichment % 92 20234775 60 to 100

LU
I n.. . . .. .
surnup Summary tMwar- IR-asis for -nmin. .ica- mn fOtmea.

vI , - - r M L c n aie.

L 5z ,"' - _____ _638 .7 N a cablulaed toe, te y etal m sas desoqaeL
It1 27754 8 e huem assamed to e tce nomrinal turup.

fChecks -

I

Nominal |
Bounding

Estimated Bumupl
Bumup Mul hpter Gwven Bumup Estimated EOL HMIGhen EOL HM

0 4 5 j 1 00 o

'Reactor shuldown, core removal. storage. shipping or other date confirmiig that irraciation ceased for fuel

'Total bunmup for at huel assodated wit thfs woorksheet must be Civided by 0OL heavy metal mass to get speafic bumuiap values (MWdvT)

DOE/SNF/REP-078
Revision 0

March 2003
Page C-450 of C-581



t:.. -i .i~i~el Inventory Worksheet
rr-e

1L Fuel and Tearsate Wforznatifs l 4
Fuel Name GCRE (IZ SERIES)

SNF D# 916
Fuel Units & Descr. 3- 4 CONCENTRIC TUBES
Heavy MetalMass BOt.1067kg EOL_.1018kg

k ROD Storage Site INEEL

'Fuel decay start date: 1960
Estimates as of 2010

Template PaMiindler (tIght Water, SST, 60 to 100%.h U)

'Template Bumup(MWd) 6 01

Template BOB Heavy Metal Mass (MT): 0 00012882
Tendlate Decay Trie 50 years

Estimated
Canister usage

18-x10'
008

-- .- ., I Clnmn qn~urees
- D 1b|A-. __._

xi.Esimatttmes -1 'T-In
Y__n ^b

-Photon' Total

Nominal- BoundingFuel Initial Activity Nominal Fuel Bounding Fuel Energy -Photons/sec

-Fuel Bumup (MWd)' Bumup (MWd)
5

(CO) inventories(Ci) Inventories(C7) Group (bounding)CLfMWd From
Temolate -Radionu

I Ac-227
- Ami-2411

'1.�

3 4276E-08 9239 OC
AA A 4 ne ^ ^ *Sv

E456 3 I17E-^v5 Avg 0ev
92 39 000E+00 5 29E-03 06E-02 I 0 0150

1 14
Am-242m 4619 92 39 3 67E-07 7 3411-07

Am-243 4619 92 39 4 54E-08 9 09E-08 +111

C-14 4619 1 06E-02 212E-02 9336E+11

CI-36 4619 0 00E+00 5 66E-05 1 13E-04

Cm-243 1-10 46.19 0 ooe+00 798E-09

0 0850 S 69E+11
01250 3.659E+11
02250 4 E860E+11
0 3750 2 120E+11Cm-244 1.3058E-09 46t19 O 000+00 6

9 8636E-03 A O00E+00 4

1 9617E-08 46 19 92 39 0 87500 3 s2E+12

3 0316E-05 46 19 92 39 2 8OE-03 0o 8500

Cs-137 52 39 t9 48E+01

Eu- 54 4619 92 39 9 25E-03 1 85E-02

-Eu-t SS 4619
46 19Fe-55

Ij [ T

92.39 000E+OO 3 97E-03 7 S
. n O9 00+00 t 1.05E-03 2 I

9239 0 00+00 5 01 E-02 1

9239 0 00w+O 3 38- 6

12500 7937E+10
1 7500 . 8 972E008

2.2500 4 547E+05
2 7500 6 1t4E004
3S000 5 571 E+00
5 0000 22301 E+00
7 000 2-543E-01
11 oom 26_E4-02

1.0835E-03
7.3195E-07
1.5661E-02 92.39

92 39

1 45E+00
i t06Eu

W Np-237 1 1494E-06 46 19

Pa-231 5 8070E-08 46 19

_
-

- Pb-2110
a t Pm-1147
- Pu-238

PU-239
Pu-240
Pu-241

r I PU-242
Ra-226
Ra-228
R -.1 fli

t2 46 19
O5 46 19
D4 46 19
04 46 19

92 39 0000+0w 2 68E-06 5 36E-06

9239 OOE+00 6 000-11 120E-10

92 39 0.00E+00 1 03E-03 2 05E-03
92 39 0 00E+00 121E-02 2 42E-02

n nnE+O 'A 0F-172 6 17F-02

8 6705E-05
3 4759E-04
1.9717E-09
3000OE-12

461 2.39 0 00E+00 4 01 -03 8 01 E-03

2.39 0 0E+00 1 61E-02 321E-02
13 0wE+OO 911-E08 1.82E-079.o.v:r v wv__ _ . ._ __ =

1-t2 4619
E-15 46 19

92 39 000E+00 1.39E-10 2 77E-10

92 39 000E+00 3 85E-10 770E-10
92 39 0 00E+O0O 2 84E-13 5 68-13

Se-79 1.3221E-05 4619 9239 00OE+00 611E-04 122E43

Sn-126 1 1491E-05 46 19 92 39 0 A+A0 5 31 E-04 1 06E-03
I

I Sr-90
TC-99
Th1-229

9 5541E-01 4619 92.39
92.39 4 31E-024 6656E0-

1 9085E-1
2 1913E-1

92.39 00 w+w0 882E-10 1.76E-09

92.39 0 00E+00 I 0t1E- 2.02E-08
Th1-230
Th-232
Tl-208
U-232
U-233
U-234

46 19
4619
46.19
46t19
46 19
46 19

E+OO 3 86E-10 771E-10
E+00 8 66E07 1 73E-06

E+00 2 35E-06 4 69E-06

E+00 1 51E4-7 3 01E-07
:+00 1.t4E-05 3 68E-0
E43 f23F-43 2 16E-03

Thermal Power

Nominal Heat . Bounding
OutPut Heat output
(Watts) (Watts)2 It6

1-235 .2 7761 E-06 46 19 c . 0 0 7 .4 8 0 -0w _ 4_
_ o3E0 I VtSiE.o

U-236 I

U-238 -

6190E-05 4619
2.8547E-09 4619

O OOE+OO 7.48E-04
_ T TA AI

00 227E-05 226-E45 227E-05
2.39 0 00E+OO 4.4E+01 8 83E+01

5 63E+01 1.13E+02

Tot1al l otal

9 5557E-01
3es

�1,p tfnall

Template Selecbon Sunmari

3 From SFD Used Basis for Parameter DifferenCes:

_i Reactor Moderator UGHT WATER UvU-HTWATER

Fuel Cladding SST SST

0OL HM Constituents U-U

SBOL Enrichment % 93 671 60 to 100

urnup Summary (MWd) _Fro__________ Basis for burnup used In estimate:

Fro SF EstiA tede

Nomr al [n 461 Nhrirlf nrVp 0a1at"f tre .ie tbeavy mretal ars lesl'ed

Bounding 9239 SwloN burupasurngi tod bbe Wa scrisral brsE

JCheCkS

Estimated Bumupt

t BumuP utip Given Sumup Estimated EOL HMGiiven EOL HM

I 131

I I Bounding | 186

'Reactor shiutown, Core removal, storage. shipPing or oir dare conmnirinrg -iol 1i as- a Ii - -

kTotal burruP 10r asi fe associated with Ns worksheelt Must be clvkisd by 01 heavy metal mass to get SPei Wm4 val-s (MWd/IT)

March 2003I
I

I- DOEtSNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet I .
L Fnel and Ternplate Iformation

Fuel Name GENTR
SNF tD5 97

Fuel Units & Descr 16- STACKED DISKS
Heavy Metal Mass: BOLt 3 992kg. EOL=3 984kg
ROD Storage Site* SRS

'Fuel decay strt dates 2035
Estimates as of: 2010

Template ATR Light Water. Ahtxn 60 ot1% U)
'Template Burnup(MWd): 3672

Template BOL Heavy Metal Mass (MT)- 000116689
Teplate Decay Timer S years

Estimated
Canister usage

1 8x1 0

i044

rI

1. Fstimates m x, I
5

b XX b Y. Y| I Gamma Sources

Ci/MWd From NoSminail , Bounding Fuel Initial Activity . Nominal Fuel Bounding Fuel
Template, - Fuel Bumup (MWdf Bumup (MWdf - (Ci) Invenloruie(C0) Inventones(Ci,

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

s AS:A4:C_4 =
I 40340-lU I 75 1b tS OOOE+00 I I AVQ MeV

7.58 15 15 000E+00 00150 2923E+12
Am-242m 7.58 iS15 s OOE+00 0 0250 6 298E lIl
Am-243 1515 0 0OE+00 1 13E-05 5 5 812E+1I
C-14 0 OOE+00 4 34E-08 8 6 5 714E.1 1
Ci-36 f 3124E-32 9 94E-32 1 99E-31

POAA ~ --- -z7C 8 543E811
u111z43 2 3676E-07 7 58 3 59E-06 0 1

5 2042E-05 7 58 15 15 7.89E-04 02Ž80
7 58 15 15 00CE+C 34 0.3750 1 495E+1I

Cs-i 7 58 1515 000E+00 05750 2.053E412
Cs- 135 1515 0 O0E+00 2 6
Cs-1 37 1515 000E+00 2 18E+01
Eu-1 54 8Z 1515 OOE+00 622E-01

0 8500 Z875E+11
12500 5.349E410
1 7500 2-243E+ 9
22500 4 705E+09
27500 Z707E.07

Eu- 155 3 9134E-02 00wE+00 Z96E-01 5 93E-(
F-55 6 7429E-03 +00 5 1iE-02 1 02E-01
H-3 I 0599E-02 758 1 61E-01 3.5

7 53w0E-07 758 15.15
2 8595E-01 7 58 15.15

1 14E-05
4.33E+00

5 0000 9.270E+00
7 10sc I 034E800
t1 0000 I 16SE-01 _58

Pa-231
Pt,-210
Pm-147
Pu-238

1515 0 8E+00 7 23E-05
15i15 OwE+00 677E-09
1515 0 OE+00 285E-11 5 70E-1 1

2 5452E+00
2 0550E-02
4-2838E-04

7.58 15 15
758 1515

O 1.93E+01 3 86E+01
156E-01 3 11E-01 I-

758
Pu-241
Pu-242
Ra-226
Ra-228
Ru-106
Se-79
Sn-126
Sr-90
Tc-99
Th-229

1515 0 wOE+00 1 85E-03
15.15 0 wE+00 521E-01
15.15 O0E+00 275E-06
1515 O0E+00 288E-10

6 49E-03
3 70E-03
1.04E+00
5 50E-06
5 76E-103 8045E-1 1

2 9902E-15
t 9055E-01 758

912938-OS 7 58 - I

2 27E-14 4 53E-14
I 44E+00 2 89E+00
9 80E-05 1 96E-04
8 77E-05 75E-04

. _ . _ _ _ v I J

1 1574E-05 7.58 1515 . OOE+00
8 1515 0 wE+00 2 088+01 4178+01
8 15.15 O0E+00 3.20E-03 640E-03
8 15.15 00E+00 1 43E-11 286E-111 8848E-12

1 7042E-08
7 8132E-15
4 4063E-08

7 58
7 58
758A

15 15 0 00E+
15 15 OOOE+O

s V W= -
13151E-07 758 1515 C
1 9564E-09 7.58 1515 C
I 8371E-04 7.58 1515 C

96E-07

2 58E-07
1 18E-13
6 68E-07
1.99E-06 Thermal Power
2 96E-08 Nominal Heat Bounding
2 78E-03 Output - Heat Output
2 38-043 3 (Waft)- 7 I at-s)
2 35E-04 3.84E-01 7 8E-01

I 0OE0
A _ AA _ _ _ _ _ 

- _ _ _

-2.7235E-06 758 000 81OE-3
, _ . AA _ _ _ _ - _ _

1 5493E-05 7 58 15 15 0 00E
7 58
7 58

0 00 8 13E-05 8.13E-05
15.15 0 OE+)00 2 08E+01

3 90E+01

0 h.c-UO Total Total

Other Radionuckies

ft. Template Selection Summary, Burmap Su9 s
Fjemplate Selection Summary

at eks . . .

Basis for Parameter Differences:From SFD Used 3
Reactor Modrstoi UGHT WATER UGHT WATER

Fuel Cladding ALUM ALM
BOIL NM Constituents U U

BOL Enrichment %-I 93 93787575 60 to 100

Li
Bumup Summefry(MWdf - 1B#ss for bumup used in estimate: U
Checks

Esi
Bumup Munlt

Nominal 001
Boundm 00 t

'Reactor shutidown, core removal, storage, shlpping Of other date confiming fMat Irradabon ceased for fud

"Total bumup for aD fuel associated wnth his worksheet must be dvided by BOL heavy metal mass to get spealk bumup values (MWd1.tT)

DOEJSNFIREP-078
Revislon 0
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Fuel Radionuclide Inventory Worksheet --

:L Fuel and TenlateInfurntion6,
Fuel Name- GRR (UALX HEU) GREECE

SNF ID# 440
Fuel Units & Oescr 108 - MTR TYPE

Heavy Metal Mass BOL-18 76kg EOL=14 72kg
ROD Storage Site SRS

'Fuel decay start date 1993
Estimates as of 2010

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

'Template Bumup(MWrd) 3672

Template BOL Heavy Metal Mass (YT) 0 00116689
Tr-pnmbi fev Time 15 ears

Estimated
Canister usage

18-x10'
300

,U. Esmnaates ^ ^ - m x. a, X. Xb - -- Y. Y. Gamma Sources

- I - ~ Photon Total

i

L-

Ci/MWd From
Ras Wiru.l'de ' ' Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd) Bumup (MWd) -. (Ci) Inventornes(CI) - lnventories(Ci)
Energy Photonsdsec

. Group (bounding)

Ac-227 3.825 20

Am-241 3,825 20 0 00E+00 6 82E+00 136E+01
0 O0E+00 1 66E-03 3 32E03

g 126E+14
0 1 903E+14

4 3410E-07 3,825.20
1 4907E-06 0 O0E+00 5 70E-03 s I 662E+14

I C-114
CI-36
Cm-243

5 7162E-09 7,650 40 0 O0E+0 2.1
7.650 40 0.00E+00 5 C1.3124E-32

I 37E-05 o 0575 1 772E614
I 0OE-28 0 0850 1 073E.14
I 42E-03 01250 7-3s5E+13
2.72E-01 02250 9248E013_ . 03750

1 8568E6- 7.650 40 0
7.65040 0 00E+00 1.36E41Cm-244 3.5512E-C 7.85E-02

Co-60 7,650 40 7.85E402 0 3750

Cs-134 3.825 20 7.650 4 6 48E+01 1.30E+02

E-06 3,825 20 7,650 40 0 00E+00 1.32E-02 2 64E4C E+13
Cs-135

i-. Cs-137
_ Eu-154

Eu-155
Fe-55

2 2800E+00 3,825 20 0 00E+00 8 72E+03 7290E.12

3 6656E-02 I 000E+00 1 4 17500 3 306E+11

9 6841E403 7.650 40 0 00OE+00 22500 4 136E+.0

4 6977E-04 7.650 40 0 00E+00 3 59E+00 2 7500 2.486E+07

7.65040 0 00E+00 2.31 E+01 4 63E+01
I H-3

Ii 1-129
Kr-85

- ND-237

604
7,650 40 t
7,65040 t3,82520

3.825 20

2 88E403 S 76E403
5 73E+02 I 15E+03
3 65E-02 731 E-02_ _ _ -.- 7_-_5

3 6000 1 580E+O6

5 0000 3 655E+03
70000 4 048E+02
11 M000 4545E+01

. -------

Pa-231 1 65504U9
7 Pb-210 2 6631E-11

1 Pm-147 1 8156E-01
I - Pu-238 1 8990E02

3,825 20 7,65040 0 00E+00 6 33E-06

3,825 20 7.650 40 0 00E+00 I 02E607

3,825 20 7,650 40 0 O0E+O0 6 95E+02

3,825.20 7,650 40 0 006.00 7.26E+01

3,825.20 * 7,650 40 0 00E+00 1 64E+00

1.27E405

E.+00
Pu-239
Pu-240
Pu-241
Pu-242
No.226

4 2838E-04
3,82520
3,82520
3,825.20

7,650 40 0 00E+00 9 33-01 1 87E+00

7.' 0 40 00E+00 1.63E..02 3 25E+02

040 0 00E+00 1 39E-3 2.78E-03
0 40 0 O0E+00 5 63E07 1.13E-06

)40 0 00E+00 3 43E-11 6 87E-11
Rta-228 B-9760E-15

Hu-1 06
Se-79
Sn-126
Sr-90

Tc-99
Th-229
Th-230
Th-232

12933E-05
1 1574E-05
2 1680E+00

7,650 40 0 00E+00 7 '
7.650 40 0 00E+00 4

1 91 E+02
9 89E402

7.650 40 0 00E+00 4 43E-02 8 85E-02

3.825 20
3,82520
3.82520

7,650 40 13 1 6y6E+04

7,650 4

3 3578E-08 3,825.20
I15452E-14 3,82520

0 000E+00 1 62E+OD 3 23E+00

I 000+00 1.50E-08 3_OE-08

I 0 OOE+00 128E-04 2.57E-04

D 0.00E+00 5 91E-i1 1.18E-10
I 0 00E+00 1 79E-04 3 57E-04

I 0 00E+00 4 99E-04 9 98E-04
71-208 4 6705E-08
- GU-232
U-233
U1-234
11-235

1U-236
1U-238

Y-90
o Other I

!3C45E-07
2.3739E-09
1- 8423E-04

-2 7235E-06
1 5493E-05

-42851 E09
2 1 686E+00

ladionucides
-.- Q.S P -nnrv Bnra -w

3.82520
7,650 40 0 00E+00 9 C
7,650 40 0 00E+00 7 0

0 00 3 73E-02 2 f

7,650 40 0 00E+00 5.

0 00 5 08E-04 4 1

Thermal Power
Nomnmal Heat Bounding -

Output Heat Output
(wtats) ( (Watts)

t 41 E+00
3 73E-02
1.19-01 I. 1.04E402 220.+02
5 O8E-04 T otal I otal

7,650 40 0000E+0 8.30E+03 1 66E+04
- 8.32E+03 1 f6E+04

,on

Template Selection Sumr -Y

From SFD Usad Basis for Parameter Difference:

Reactor Moderator UGHT WATER LIGHT WATER

Fuel Cladding ALUM ALUM
BOL HM Constituents. U U

SOL Enrichment %. 91 93720219 60 to 100

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

From SFD Estinaled

Nomnnal 3825 20 NlWal hf1tP caWICatei f`nn te he&Vy neel nuss desroye

Boundig 7650 40Bdr6 btp Mned to be tace iumwi tnW

- IChectcs

Estanated Bumup/
Bumuou p u U0 Given B um up E ated EOL HM/Ghven EOL M

Nomnina t 0 6 5 . 1t0

Bound n I3 I _ ....____>_

'Reactor shutdown. core removal storage. sh1pPVg or other date confirming thaI Irradaton ceased ior ie

"Total burnup tor all fuel associated wIth hs worksheet must be dvlded by 8OL heavy metal mass to get specific burnup values (MWd/MT)

Ma .20
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Fuel Radionuclide Inventory Worksheet
L Furl and Te aeIora b,_jS *

Fuel Name: GRR (UALX HEU) GREECE
SNF bD0 t 1069

Fuel Units 8 Descr 46 - MTR TYPE
Heavy Metal Mass: 60L=7 99kg; EOL=& 2759
ROD Storage Site: SRS

'Fuel decay start date. 1993
Estimates " of. 2010

Temptate: ATR (tJgh Water. Alum. 60 to 100%, U)
5
Template Burnup(MvrWd)- 3672

Template BOL Heavy Metal Mass (MT): 0 00116689
TemplateDecayTine- 15years

Estimated
Canister usage:

18'x10-
1 128

II. Estirnates _ ^ z m X. x, b Y. yb Gamma Sources

rom Niominal Bounding Fuel Nomina Bounding P on TotalClJMWd From INmnl Budg e4Initial Activity NmnlFuel BonigFuel IEnergy Photons/sec
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (CM) Invi
Ac-227 4 5861 E-10 1,629 25 3,258 50 0 OOE+OO 7
Am-241 1 7832E-03 1,62925 3,258 50 0 OOE+00 2
Am-242m 4 3410E-07 1,62925 3,25850 OOOE+00

.ntories(C) Inventones(Cl) Group (bounding)
7 47E-07 1A9E-06 Avg MaV

3 887E+14

1 4907E-06 1,629 25 3,25850 0 OOE+OO 2 43E-03 4 86E-(
1,629 25 3,258 50 0 OOE+0O 9 31 E-06 1 86E-05 0 0575

2-14E-29 4.286E-29 0 0350 4572E+13
Cm-243 3 03E-04 6 OSE-04 01250 3 135E+13
Cm-244 1 16E-01 0 2250 3939E+13
Co-60 1 0261E-05 1.629.Z 34E-02 0 3750 1 726E+13
Cs-134 1 6931E-02 1.629.25 3258 50 05750 2.801E+14
Cs-135 3 4477E-06 1.62925 3.258 50 0 OOE+00 6 653E+12
Cs-1 37 2 2800E+00 1.62925 3.258 50 0 ooE+00 3 71 E+03
Eu-154 3 6656E-02 1,62925 3,258 50 0 OOE+00 5 97E+01 I1

1,62925
1,62925
1,62925
1,62925
1.629 25

3,258 50 0 O0E+00 1 586E+01 3.16E+01 2
3,258.50 0 0OE+00 7 65E-01 1 53E+00 2 7500 1.D59E+07

1.97E+01
1-129 7 5300E-C 2 45E-03 I
Kr-85 1 4989E-01
Np-237 9 55348-06 1.629 25 3,258 50 0 00E+00 1
Pa-231
Pb-210
Pm,147
Pu-238
Pu-239

1 65506-09
2.6631E-11
1 8156E-01
1 8990E-02
42838E-04
2 4379E-04

1,629 25 3,258 50 0 00E+00 2 70E-06
1,629 25 3,258 50 0 00E+00 4 34E-08 8 68E-08

3,258 50 0 00E+00 2 96E+02 5 92E+02

3 0000 1729E+03
5 W000 1S7E+03i
70000 I 724E+02
110000 1936E+01

U

3 09E+01 6 19E+01

Pu-240
C> . OA 4 A .>e 4 4 a 114

-01 1 40E+00
E-01 7 94E-01
E+01 1 39E+02
-04 1 18E-03

ru-Z41 425i11 tJZL 1,62925 3.258 50 0 00E+00 6 9
Pu-242
Ra-226
Ras-228
Ru-106

3 6329E-07
1 4725E-10
8 9760E-15
1 9752E-04
1 2933E-05

1,629 25 3.258 50 0 00E+00 5 92E
3258 50 0 00E+00 2 40E-07 4 80E-07

0 00E+00 1 46E-11 2 92E-1 I
6 44E-01

Se-79 4 21E-02
Sn-126 1 1574E-05 1.629.25 3258-50

2 1680E+00 1,62925 3258.50 0 00E+00 3 53E+03
Tc-99 42239E-04 1,629 25
Th-229 3 92706-12 1.62925
Th-230 33578E-08 1,62925
Th-232 1 5452E-14 1,629 25
TI-208 4 6705E-08 1.62925
U-232 1.3045E-07 1.62925
U-233 2.3739E-09 1.629 25
U-234 1 8423E-04 1,62925

3,258 50 0 00E+00 6 88E-01 1.38E+00
6 406-09 1 28E-08
5 47E-05 1 09E-04
2 52E-11 504E-11
7 61 E-5 1 52E-04
2 13E-04 425E-04
3 87E-06 7.74E-06
3 00E-01 6 00E-01
1 14E-02 1.59E-02
2.52E-02 5.05E-02

U-235 -2 7235E-06 1,62925 0 00 1 59E-02
U-236 1 5493E-05 1,62925 325850 000E+00
U-238 42851E-09 1,62925 0 00 2 17E-04
Y-90 2 1686E+00 1,62925 325850 006E+00
Other Radwonuchdes

Thermal Power
Nominal Heat Bounding

Output - Heat Output
(Watts)I (Watts)
441E.01 8 62.01

Total Total

3-54E+03
tlL Tenplate Sdection SutmmnaryT Buriup Sununr
ITemptate Selection Sumnarty

Chck a zfi , ges $ - . s - s

Reactor Moderator
Fuel Ctaddmng

BOL NM Constituents
BOL Enrichment1%

Used
I UGHT WATER

Basis for Parameter Drifferences L
Burnup Summary (MWd)

0  
Basis for burnup used in estimate-

From SFD Estimated

Nomhl 1 ,62925 Nmwr burnup cabiated trom te heavy metl mass destoyei
Boundsig 3258 50 8mnsb burne aosssned to be tbe roi bume

Checks_ -

Estimated Burnup/
Bumup Mt~tipi Given Bumup Estimated E0L HMWGiven EOL Hit

NomInal 065 | 102
Bounding 1 _30

Reacdor shutdown, core removal, storage, shipping or other date confirmhig that erradration ceased for fuel

'Total bunuip for ati fuel associated with ts worksheet must be dvided by BOL heavy metal mass to get specfic bumup values (UWrdMI)

Li

D0E/SNF/tiEP-078
Revislbn 0

March 2003
Page C-454 of C-581



Fuel Radionuclide Inventory Worksheet

L Furl and Template lae-isoh
Fuel Name- GTRR

SNF ID * 87
Fuel Units & Descr. 25 - ASSEMBLY

Heavy Metal Mass BOtL5 05kXg EOL-4 47kg

ROD Storage Site SRS

'Fuel decay start date 1996
Estmnates as of 2010

Template HFBR (Heavy Water, Abm, 40 to 1007., U)

remplate Bumup(MWd) 164.6

Heavy Metal Mass (MT) 0 000377
T §0 Inr 0ver

Estimated
Canister usage

i 0 69

Template BOLI

-~~~~ -1 -ms ",w ,.- v

UI. Esttmes- 2 m x Xb- b - Y.b I Gamma Sources
nmte Photo Tf.1

CilMWd From ' Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Butmup (MWd)W Bumup (MWd)' (Ci) Inventones(CI) inventories(CI)
Energy Photons/sec
Group (bounding)Av .MV

Rtadionuclidet

I.- Ac-227
Am-241
Am.9.t9

1.3262E-10
5 9611 E-03
1 4332E-06

534.24
534.24 3 48 0 OOE+00 3.18E+OO

3 48 0 OOE+00 7 66E-04

Avg uwV
0o0150 13.40E+14

0250 3204tE+13534

Am-243 3 7132E-05 534.24 t0,68.48 0 OOE+00

C-14 2 6501 E-08 534 24 1.06848 O0OE+OO

Cl-36 44441E-31 53424 1,06848 OOOE+OO

' Cm-243 7,2722E-06 534 24 1.06848 - 0 OOE+OO

Cm-244 6 8226E-03 534 24 1,068 48 0 OOE+O :

Co-60 1 8117E-04 534.24 1,06848 0 OE+ 00

Cs-134 30595E-01 53424 1,06848 OOOE+00

Cs-135 4 2564E-06 534.24 1.068 48 0 OOE+OO

l_ Cs-137 2 5650E+00 534.24 1,06848 t O0E+0O

Eu-154 1 1628E-01 534.24 1,06848 OOE+000

Eu-155 57776E-02 53424 1,06848 006E+00

Fe-55 1.946Ei-02 534 24 1.06848 00OO+OO

H-4 81045E-03 53424 1,06848 u^OE+OO

1-129 6 6403B-07 53424 1,06848 0 00E+00

*fi Kr. 2 0620E-01 534.24 1.06848 000+O

3Np237 1513E-05 53424 1,06848 0 OOB+00

PF-911 6 0304E-10 534.24 1,068 48 0 O0E+00

E-02 0 0375 23754E+13
2.83E-05 0 0575 2834E+13

2 37E-28 4 75E-28 E.13

3 89E03 7 77E-03 4E13

3 64E+uO 7.2
9 68E-02 1

O 1 482E413
o 6.547Et12
O 1 183E+14

0 1.387E+13
1 63E+02

0.850
+03 17500 34S6E+12

E+02 2 7500 1 434E+10I
6.1 7E+01 2 2500 4-asE+09

2 08E+01 2 7500

4 33E+00 8 66E+0O
t 55E-04 710E-04 24E+04

1.10E+02 5605E+03

1 68E-02 6.095E+02

t' Pb-210 27017E-12 534.24 , 1,06848 OOE+00 144E-09 289E-09

Pm-147 34210E-01 534.24 1,068.48 OOE+00 1 83E+02 3660+02

-.- Pu-238 1 6672E-01 534 24 1,068 48 0.OOE+OO 8 88E+01 1.78E+02

Pu-239 69563E-04 534 24 1.06848 000+00 372E-01 7 43E-01

Pu-240 37169E-04 53424 1,06848 000+00 1 99E-01 397E-01

Pu-241 21731E-01 53424 1,06848 000O+00 1.16E+02 232E+02

Pu-242 30911-06 534.24 1,06848 O00E+00 165E-03 330E-03

Ra-226 19435E-11 53424 1,06848 00+OO 104E-08 2 0-08

Ra-228 61725E-15 534.24 1,068 48 0 00+O0 3 30E-12 6 60E-12

Ru-106 70778E-03 53424 1,06848 0000+0 . 378E+00 7.56E+00

Se-7Q 1.2339E-05 53424 1.06848 0000+00 6 590-3 1.320-2
1 a9Ez2

Sn-126 1.0194E-05 53424 t.tVO U -, , v,-

Sr-90 2A186E+w 534 24 1,068 48 0 00+0 129E+03 2 58E+03

-Tc-99 3 8056E-04 534.24 1.068 48 00 0+00 2 030-01 4 07E-01

Th-229 2 0097E-12 534.24 1,068 48 0 00E+00 1.07E-09 2 15E-09

Th-230 6 0577E-09 534.24 1.06848 000E+0 324E-06 6 47E-06

Th-232 1 24730-14 53424 1,06848 08+00 8 66E-12 133E-11

T1-208 487910-08 534.24 1,068.48 OOOE+00 261E-05 521tE-05

U-232 1821 E-07 534.24 1,06848 0 00E+00 7 38E-05 1 48E-04

U-233 239060.9 53424 1,06848 0.00E+00 128E-06 255E-06

U-234 4.7697E-05 53424 1,06848 00+0 255E-02 510E-02

U-235 -2 6661E-06 534.24 000 1 02E-02 8 63E-03 1 02E-02

! U-236 16701E-05 53424 1,06848 000E+00 892E-03 1.78E-02

U-238 -94194E-09 53424 000 1 18E-04 1 13E-04 1.18E-04

Y-90 2 4192E+00 53424 1,068 48 0 w+w 129E+03 2.58E+03

fOter Radionuctrdes 
1.34E+03 2 67E+03

teSelection Summary. Bwurp s ail__, and BChecks *__ _ , __ _ __ __ __ _

TLemplate Selection Summar
From SF0 Used 10asis for Parameter Differences'

Reactor Moderator HEAVY WATrR HEAVY WATER

Fuel Cladding- ALU ALUM

SOL MMs Constituents UU
SOL Enrichment % 93 069:io693 40t40 tooI0

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

From SFD EstWhated

Nominal 534F2 Nomnat rsubtt *on bs ha-5 iretal mass ryed

Bounding 1 068 t ortlin tune attired to be tace romrat bur

Thermal Power

Nominal Heat Bounding
Output , Heat Output
(Watts) (Watts)
2.118E01 4.22E+01

Total Total

i
------

Estimated Bumupv
rBurnup Multiplier Given Burnup Eatina.ted EOL HM/Given EOL HM

Nini 024 1 OBoundn F 0.4 41

i Reactor shutfown, core removal, storage, shipping or other date confitmmig that kradabOn ceased for fiel

'Total btumup for an luWt assodated with this woikshet must be dvted by BORL heavy metal mass to get spedfic bumup values (MWdMTi)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuet and Ternplate Infornadonm - , a I

Fuel Namec H B. ROBINSON
SNF IDE 99

Fuel Units & Deisr: 1 - CANISTER OF SCRAP
Heavy Metal Mass: OL=0 547kg EOL0 s2k9
ROD Storage Site: INEEL

'Fuel decay start dater
Estimates as of

Template (Worst Case)
'Template Bumup(MWd):

Template BOL Heavy Metal Mass (MT): 0 001
Ten.Int. na Tinr- 35

Estimated
1966 Canister usage
2010 18x15t

r 004
625

D. Esrnates, - . I m Xe X6 b Yn - y I Gamma Sources

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy PhotonstsecCvMWd From
Radionucllde Template Fuel Bumup(MWd)' Bumup(MWd)' (Ci) Inventorlies(I
Ac-227 2.3072E-06 25 85 51 70 0 00E+00 5 96E-05
Am-241 84448E+00 2585 5170 000E+00 218E+02
Am-242m 1 6848E-02 25 85 51 70 0 00E+00 4 36E-01

Co) InventonesiCi) Group (bounding)
V

68381 E413

Am-243 1 6320E-02 25 85 51 70 0 00E+00 4 22E-01 844E-01
1.2090E-01 25 85 51 70 0 00E+00 3 13E+00 6.25E+00

51 70 0 00E+00 5 91 E-02 1 18E-01 00
51 70 0 00E+00 2 24E-02

CO-60
CS-134
Cs-135

4 48E-02 01250 5301E+12
8 71 E+00 022s0 5 S59E+12
1 45E+03 0.3750 2 506E+12
1 77E-02 I 05750 4 075E813

4 3976E-04 25 85 5170 0 1 557E+12
Cs-137 2 1049E+01 25 85 51 70 000E+00 544E+02
Eu-1 54 1 2500E+00 25 85 51 70 0 O0E+00 3.23E+01 646E+01

585 51 70 0 O0E+00 1.78E+00 3 57E+00 2Z2500
000E+00 758E+00 1 52E+01 2.7500 1 609E+08

H-3 24311
1-129 1 0618E-05
Kr-85 5 9882E-01 25 85

1.26E+01
5 49E-04
3 10E+01
&10OE-03
1 48E-04
1.24E-06

_ 50000 5 81 8E+04

7 0000 6 657E+03
11 0000 7 615E+02

3 S00 I 370E+05

,NP-237 1 5668E-04 25 85 51.70
Pa-231 2 8656E-06 25 85 51 70 0 00E+00 7 4
Pb-210
Pm-147
Pu-238
Pu-239
PU-240

2 3918E-08 2585 51.70 000E+00 618E-07
25 85 51 70 0 008+00 4 37E-01 8 74E-01

5 85 0 00 7 03E+01 4 81E+01 7 03E+01 1U7 26E+00 8 51E+00
3 08E81

Pu-241 -1 0411E+02 2585 000 2 80E+03 1 06E+i
1381E-04 2585 000 4704-02 441E-02 4 70E-02

S 85 51 70 0 00E+00 1 66E-06 3 33E-06
Ra- 3 1 OE-05
Ru-1 06 8 5526E-07 4 42E-05
Se-79 t9181E-04 25 8
Sn-126 1 6671E-04 25 85 5170 oa
Sr-90 1 9799E+01 25 85 St 70 000E+00 5.1
Tc-99 6 7676E-03 25 85 51.70 O00E+00 1.75E-01 3 50E-01

25 85 51.70 0 00E+00 4S52E-05 904E-05
5t.70 0 00E+00 t52E-04 3 03E-04
5t.70 0 00E+00 1 56E-05 3 t1E-5
51 70 0 00E+00 2.26E-03 4.53E-0311-208

U-232
U-233
U-234

8 7573E-05
170 0 00E+00 613E-03 1.23E-02

E-03 1 87E-02
1.2788E-02

U-235 5 7486E-04 25 85 51 70 2 35E-04 1 51E-02
U-236 2,3485E-04 25 85 51 70 0 00E+00 6 07E-03
U-238 1.1581E-04 25 85 51 70 2 93E-05 3 02E-03
Y-90 1 9804E+01 25 85 51 70 0 00E+00 512E+02

Thermal Power
Nominal Heat Bounding,

Output , Heat Output
(Watts) -' (Watts)
2.74E+1l 5 40E+01

Total Total

Other Radionucltdes 1 59E+03 319E+03
nrairyand Checks-i Y .- k. <s S Z

Template Selecton Summary -

From SFD Used Basis lor Parameter Differences:
Reactor hoderdor LIGH WATER (Worst Ca)

Fuel Cladding R SSThconel This t didint dsf math any e.s"lgtenplat8 ftelre tie wart cme teeplate mwas Lwd
BOL HNM Constituents:| Pu and U U. Th A Pu

0OL Enrkchmenet %- 2 s97 Oto It o

U
Bumup Summary (MWd) Bases for bumup used In eslimate:

From SFD Esteasted
Nominal I 25 t5Nc1I Iknh ae ualsted Irsm tie Tivy metl ass odvayed.

Bounding 16 42 51 70ourding tsg asstsred it be twre trisba bnalrp.

Checks

Estimated Bumupf
Buu M it Ile Given Bumup Estimated EOL HWIMGivene EOL HM

Nomi141 1 315 7
Boundin 28 31

'Reactor shutdown. core removal storage. shipping or other date confiming thtat Irradation ceased tor kei

'Total burnup for aii fuel assocaated with this wodaisaet must be dvided by B01 heavy metal mass to get specific burnup values (MWdMT;).

G
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Fuel Radionuclide Inventory Worksheet

,L Fuel and Temlplate Informationr,>
Fuel Name HFBR

SNF ID t. 706
Fuel Units & Descr: 1050 - 18 CURVED PLATES

Heavy metal Mass BOL=394 8kg EOL=28224kg
ROD Storage She SRS

'Fuel decay start date 1982
Estamates as of 2010

Template: HFSR (Heavy Water. Alura, 40 to 1100% U)

'Template Bumup(MWd) 164 6
Template SOL Heavy Metal Mass (MT) 0 000377

Tamnlt. Decay rime - 25 years

Estirrated
Canisler usage

18 x1O0
2917

Ir

-

llt. Estimates in - - at, - Xb r -_ - _ Gamma SourcesPitX.ob YToY.

Ca/MWd From
I Template -

* . . Photon Total

Nominal - Bounding Fuel Initial Actlv-rty Nominal Fuel -Bounding Fuel Energy Photons/sec

Fuel Burnup (MWdf -Bu1nup (MWd)O -- (Ci) - lnventones(Ci) Inventones(Ci) Group , (bounding)
Fadionuclide
Ac-227
Am-241

5 4520E-10 17 00017 0 6E-0 A.. MeV

9 2284E-03 1 3 71 0 OOE+00 9 5
3 71 0 OOE+00 I I

0 0150 1 s44E+16
0 0250 4 513E+15

1.3390E-06
Am-243 3.7084E-05 207.358 71 0 C E+O 0 0375 3 533E+15

01C-36

i'- Cm-243

2 64 207.358 71 0 0 5 49E-03 0 0575 3 768E+15

207.358 71 0 OOE+DOO 4 61 E-26 9 22E-26 0 0150444
5 04 3.679 35 207,358.71 0 OOE+00 5.24E-01 1 05E+00 I o 1250

.679 35 207,358 71 3 99E1+02 7 97E+02 4
Crm-244
Co-60 103,679 35 2 62E+00 5 23E+00 4

103,679 35 207,358 71 0 OOE+00 2 06E+02 4 11 E+16
i Cs-134

L CS13 103;67935 O OOE+OO 4 41 E-01 2 768E+14

1 8141 E+00 103,679.35 OOOE+00 1 88E+05 1 368E.1 4

Eu-154
EL,155

I Fe-55.

I H-3 ,
1-129

1 Kr-85
I W237

3 4733E-02 1 0 00E+00 1 7500 7731E+12

7.1 081 E-C 207.358 71 0 OOE+00 22500 4 167E+08

207.358 71 t 7 42E+01
7.25E+02

103,679 35 207,358.71 0 OOE+00 6 88E-02 1 38E-01

2 7500 3 502E+03
3 5000 1230E+07
5 0000 5213E+06
7 0000 5.980E+05
11 0000 6 850E+04

_ _ _

E-02 103,679 35
3 1567E-05
I 3372E-09

103,679 35
103,679 35

207,35871 O OOE+OO 8tt1E+03
207,358 71 0 OOE+00 3.27E+00
207.358 71 0 OOE+00 139E-04
207,358 71 0 OOE+00 3 18E-06
207.358 71 0 OOE+00 6 76E+02

207.358 71 0 OE+00 1.53E+04

Pb-210 3 0644E-11 1

Prmtn147 6 5188E4-3
.. j Pu-238 t 4769E-01 1

Pu-239 6 9502E-04 1

1.35E+03
3 06E+04
1.44E+029 35 207,358 71

Pu-240
Pu-241
Pu-242

1.679 35 207.358 71 0 OO+O 3 93E+01 7.86E+01

103.679 35 207,358 1 10E+04 2 t9E+04

E,06 103,679 35 207.358.71 0 OOE+00 3.20E-01 6 4tE-t

1 1081E-10
2 1185E-14
2 3621 E-07
1t2339E-05

103,679 35 207,358.71 0 0OE+O 1.15E-05 2 30E-05

207,358 71 0 OOE+00 2.20E-09 4 39E409

207,358 71 0 0OE+00 2.45E-02 4 90E-02

207.35871 OwE+00 1.28E+00 2 56E+00
- Se-79
k Sn-126

Sr-9O
- TC-99

rh-229
Th-230
fTh-232

I TI-208
- U-232

' 35
E.45 103,67935 207.35871
E+w0 103.679.35 207,358 71

I 06E+00 2.1 t E+OO
t 76E+0 3.51 E+05

144 103.679 35 207;358 71 0 OE+00 3 95E+01 7.89E+Ot

9 1252E-12
1t5407E-08
2 8937E-14
4 7272E-08
1 2855E-47
5 1470E-09

103,679.35 207,358 71 0 0E+00 9 46E-07

207,358 71 0 wOE+00 60E-03
207,358 71 0 wOE+w0 3 OOE409
207,358 71 0 OE+00 4.904-03

207,35871 0 0OE+00 1.33602

207.358 71 0 0E+00 5.34E-G4
207.35871 0 OE+00 5 81E+00

n m -7_04E-01 4 97E-01

E-02 Thermal Power

-03 Noarnal Heat Bounding
103,679:

U-234 5 6069E-05
U-235 -2 8661 E-06

U-236 1 6701 E-5

7.96E+01 -
7.94E-01

- uttst Heat tput

- (ats) I (an)

---- ---- n U n n.i 346+0 2 59E403 ME0
207,358 7t u Wt+U

I U-238
Y-90

- 7;thrF

-94 0.00 9 1 1 766+05 3 51E+05
80E6+0 3 609LIE+05

1 806+05 3 60E+05 I

ITotal I olal

.- , - z � �;�, -

Template Selection StInnalY3 From SFD Used

Reactor Moderator HEAVY WATER HEAVY WATER

Fuel Cladding ALUM ALUM
SOL HM Constituents U U

BOL Enrchment % 93 0851063 40 to 100

| r Bumnup Summrny (MF d)'

From SF0 Estimated

Boundig I1032 679

! Bw~~undang20B5

jBasls for Parameter Differences:

Basis for bumup used In estimate - -

35lNomalt bhimup calculated hmi 1ie heavy metal mms destroe&
7Ij ouildintumwrs assaxrad I be teice orimial bursip

-
17t1tct- :Ll br

Estimated Bumupl
Bumup Multiplir I Gen Burnup Estimated EOL HM/Glven EOL HM

Nominal | 060 1.01
Boundtzng | 1.20

_Reactor shutdown, core removal, storage shopping or other date contirlng that Irradiation ceased lor fuel

'Total burnup tor all fuel associated with Uts worksheet must be dvided by 6OL heavy metal mass to get speific bumup values (MWd4MT)

I
I Mad 20
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Fuel Radionuclide Inventory Worksheet
L Fuel mn Template Jnforraioa , ,

Fuel Nme HFIR (INNER)
SNF ID t- 103

Fuel Units & Descr 442 - 171 CURVED PLATES
Heavy Metal Mass: BOL=1234 SD6kg EOL=823 667kg
ROD Storage Site: SRS

'Fuel decay start dates 1986
Estimates as of: 2010

Template: ATR (Ught Water. Alum .60 to 1 00%, U)
'Temptate Burnup(MWcd 3672

Template BOL Heavy Metal Mass (MT): 000116689
Tenplete Decay Tibe 20 711

Eshtmated
Canister usage

18'10'
147 33

tfo . .~ -,,. -- -- --
- r Igt _ - m AF D v. t re,, cA ............. ._

_ 

_.
- --- . Ib .ai Qii uUrtes

Ci/MWd From Nominal I Bounding Fuel Initial Activity ' Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)

t
Burnup (MlWd9 ' (Ci) Inventortes(Ci) Inventories(Ci)

Photon- Total
Energy Photons/sec
Group (bounding)Radionuclide

-

- *RIA...- _ff off31-lu -iV,u/2 50 U914b U1 0 OOE+00 . a lbt:. AVg MeV
389,072 50 778,145 01 0 OOE+00 0 0150 8214E+16

Ar, 778,145 01 0 OOE+00 1 00250 1 708E+16
An-243 778,145 01 0 OOE+00 5 80E-C I 490E+16
C-14 5 7135E-09
C.--36 1 3124E-32
Cm,243 I 6443E-07
Cn-244 2 9330E-05
Co-6O 5 3186E-06
Cs-134 3 1563E-03
Cs-135 3 4477E-06
Cs-137 2 0313E+00
Eu-154 2 4513E-02
Eu-155 4 8175E-03
Fe-55 t2397E-04
H-3 4 5697E-03
1-129 75300E-07
Kr-85 1 0850E-01
Np-237 9 5561 E-06
Pa-231 2 0359E-09
Pb-210 4 9728E-11
Pmi t47 4 8502E-02
Pu-238 1 6254E-02
Pu-239 42810E-04
Pu-240 2 4368E-04
Pu-241 3.3415E-02
Pu-242 3 6329E-07
Ra-226 2 2854E-10
Ra-228 1 2426E814

0 O OOE+00 2.22E-03 4 1 596E.16
O OOE+OO 5 11E-27 I C

6 40E-02 1 28E-01
-42 28E+01 C

389,072 50 778.145 01 0 O 4 14E+00 0.3750 3622E+t1
778,145 01 o C 0 5750 5-908E816
778,145 01 0 OOE+00 1 34E+( 0 8500 9988E814
778,14501 0 OOE+00 7 90E+C S 703E+14

S 01 0 OOE+00 9 54E+03 2 618E+13
0 008.00 1 878.03 3a75E+c 2296E+og

4 82E+01 9 65E+01
389.072 50 3 56E+03

778.145 C 5 86E-01 5 0000 L778,14501 C I 44E+04 7 0000 3 722E804
389,072.50 778.145 01 0 OOE+00 t4E+00 11 0000 4 172E+03

778,145 01 0 OOE+00
14501 0 OOE+00 1 93E-05

389,072 50
3 1 89E+04 3 77E804
3 7.10E+03 1 42E+04

I l 67E+02 33E+02 L,778,145 01 <
778.145 01 I
778,145 01 0 OOE+00 1 30E+04

389-C

I 0 OE+0O 1 41E-01 283E-01
I 0 0OE+00 8 89E-05 1 78E-04
I 0 00E+00 4 83E-09 9 67E-09
I 0 00E+00 2 47E+00 4 95E+006 3589E-06 389.072 50

Sn- 26
Sr-90
Tc-99
Th-229
Th-230
Th-232
Tl-208

E-05 389,072 50 778,145 01 O OOE+00 5 03E+t
E-05 389,072 50 778,145 01 0 OOE+00 4 50E+4
+00 389,072 50 778,145 01 0 OOE+00 7.49E+4
E-04 389,072 50 778,145 01 0 OOE+00 1 64E+4

1 01E+01

5 0953E-12
4.1885E-08 389.072 50

) OOE+00 I 98E-06 3 96E-06
OOE+00 1 63E-02 3-26E-02

)OOE+00 7 50E-O9 I 50E-081 9270E-14 389.,072.50 778,1
4 6024E-08
1 2582E-07

389,072.50 778.145 01 0 OOE+00 1 79E-02 3 588-02

U-234
U-235
U-236
U-238
Y-Ot
Otlher Rac

389 072 50 778,14501 00 OE+800
389,072 50 778,145 01 0 OOE+00
389,072 50 778,145 01 0 OOE+00
389,072 50 0 00 2.48E+00
389,072 50 778,145 01 0 OOE+00
389,072 50 0 00 2 92E-02
389,072 50 . 778.145.01 0 O0E+00

Y I vmnz I hermai Power
2 018E-03
I 44F.d02

Nominal Hetg Bounding
M- U-d --dtlda

7i 0 -,A_ -A.-

14
I 5493E-05

. -;. wz-n uxu248E+00 I(Wat5) (WattS
121 E+01 I 9,28803 1868.4M
2 92E-02 Total Total

7 52E+u
m. Tbentate Seldt- S. -

_ _,, _ . .A _A w _ m�
Template Selection Summary I - -

From SFD Used
Reactor Moderatr [ G T WALER LIGHT WATER

Fuel Caddeig LUM ALUM
BOL HU Consttueti U U

BOL EnrIchment -.- 92954 601 t 100

sasis for Parameter Dtfferences:
! I
._0

...... .
lisurnup summary (Mwarl lpasis 11- burnu § us .net. w

i -nun or. I ts.Iimasa I-- - - - - - - -

I-

r o N I N-11100z I

Noinl11111 931 3
BoaadinkgII

389 072.50 Nomrui bwupcakutaw tn tha heavysmetai oas destroyed
7t145.01ordr bhrap asined to be Wm nosrl hrnm

Checks

Estimate Bumup/_
I ~ Burnup Muftpher G~ven Durnup

Nomin
Bounding

1371
Estimatd EOtL HMrlGiven EOL HM

1 1 03

'Reactor shutdown. core removal, storage, shipping or other dae corlfirming tht deadaton ceased for hiel

'Total bumup for at fuel associated with this worcsheet must be ctvtded by 60L heavy metal mass to get spedfic bunrup values (MWdMn

DOEISNF/REP-078
Revision 0 March 2003
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Fuiel Radionuclide Inventory Worksheet -

I . Fadl and Template Infonho,,,
Fuel Name HFIR (INNER)

SNF ID #. 1083 -
Fuel Units & Doescr: 54 -171 CURVED PLATES

I HeavyMetalMass 6BL=148446kg EOL11528Skig

I ROD Storage Site SRS

'Fuel decay start date 1986
Estimates as of. 2010

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

Template Bumup(Mwd) 3672

Template BOL Heavy Metal MOass 4tT) 000116689
Tenl-at. fl-y Time 20 years

Estimated
Canister usage

18 x10
r 1800

111.i Fti.t. , , - m I', X. lb Y. Yb I Gamma Sources
. " _ ,

CaIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel , Bounding Fuel
Photon Total
Energy Photons/sec
Group (bounding)

I Radionuclide - Template Fuel Bumup (MWd) Bumup, (MWd)- - (Cl) Inventorie

I Ac-227 66313E-10 34,14258 68.28516 0OOE+00 2.26E-(

Arr-241 2 0060E-03 34,14258 68,285 16 0 00E+00 -- 685E+l

Am-242m 4.2429E-07 34,142 58 68,285 16 0 OOE+00 1 45E-(

Arn-243 1 4899E-06 34,142.58 66,28516 0 OOE+00 S 09E4-

C-14 5 7135E-09 34,142.58 68,2816 0 OOE+00 - 1 95E-C

CI-36 13124E-32 34,142.58 68.28516 0OOE+O 4 48E-2

Cm-243 1 6443E-7 3414258 8.285 16 0E+00 5 61E-(

Cr-244 2 9330E-05 34,142 58 6828516 0 OtE+OO 1 OOE+t

s(CI) Inve4ntones(Ci)
45
01

42

4563Et(

42

E+02 00150 7.20E+15
-02 0 0250 1 499E+15

E-O1 00375 1.307E+15
E404 00675 1ADOE+iE15
E-28 0 0850 8.462E+14
E-02 01250 5726E+14
E+O0 02250 7.301E+14DO 2 0OE

Co-60 8 68,285 16 3 63E-01 <0.5750

Cs-134 3 1563E-03 34,142 58
Cs-135 3 44774-06 34,142 58

, Cs-137 2.0313E+00 34,142 58

Eu-154 2 4513E-02 34,142.58

EIu-155 4 8175E403 34.142 58

1 08E+02 2
1.18E401 +13

E+00 6 94E+04 5005E+13

i16 0 OE+0OO
S 16 0 OOE+OO

8.37E+4 1 7500 2.297E+12
2-2500 201 51E+08

Fr SS 12397E8-4 34,14258 68,28516 O.OOE+00 4.23E+00

1H-3 4 5697E-03 34,142 58 6828516 0008.0 1 5E+t02

1-129 75300E-07 34,14258 6828516 0008+00 257842

Kr.85 10850E-01 34.142 58 - 6828516 0008+00 370E+03

NP-237 95561E-06 - 34.14258 68285.16 08+00 3.26E-01

Pa-231 20359E-09 34.14258 6828516 000E+00 695E-05

P0-210 49728E-11 34.14258 6828516 08+00 1 70E-06

Pm-1 47 48502E-02 34,142.58 68,28516 008+00 1.66E+03

Pu-238 1 82542 3414258 68,28516 0008E+O 6.23E+02

Pu-23q 4 2810E8-4 34.142 58 68,285 16 0 00E+OO 1 46E+01

B 48E+00 2-7500 1 139E+oa
31t2E+02 3.5000 5233tE+05
71 41 42 7S ODO

7 41E+03 7C4
6 53E-01 I 11
1 .39E-04 -

E+01

Pu-240 2 4368E-04 68,285 16 0 00E+0O 8 32E+00 1 6btE+U1
2 28E+03

Pu-241 3 3415E-02 34,142 58

I Pu-242 3 6329E-7 34,142 58

Ra-226 2.2854E-10 34.14258

Ra-228 12426E-14 34,142 58
_i.

1.24E-02 2 48E-02
E+OO 7.80E-06

0 O0E+OO 424E-10

Ru-1 06 A&3589E-06

Se-79 1.2933E-45
Sn-I 26 1 1574E-05

06 08.00 217E-(
./. 1

6 0 OOE+OO E-01

34,142.58 68,285 16 0 00E+00 3 E958-01 7 90E-0J1
.I.c..

Sr-90 19248E+00 34,142.58 6.8285160

Tc-99 4 2239E-04 34,4258 68,285 16 008+00w 1 44E+01

Th-229 5 0953E-12 34,142 58 68,285 18 0E+00 1 74E-07

Th-230 418P5E-08 34,14258 68,28516 -000.0 143E-03

Th-232 1 9270E-14 34,14258 68,28516 0 00.0 6.58E-10

TI-208 4 6024E-08 34.142 58 -68,285 16 0 0E+0 1t57E-03

U-232 12582E-07 34,142.58 - 68,285 16 0 0E+00 4 30E-03

U-233 2.5825E-09 34,142.58 68,28516 0008+0 882E-05

U-234 1 6450E-04 34,14258 68,285 16 0008+ 630E+00

U-235 -2.7235E-06 34,142 58 0 00 2 99E-01 2 06E01

U-236 1 5493E-05 34,142 58 68,285 16 0 E+00 5 298-01

U-238 .42851 E-09 34,142 58 0 00 -3 42E-03 3 28E-03

U-238 1 9254E+00 34,14258 68285.16 0008.00 6578+04

lu. r- 6 608+04

2 88E+01
3 48E-07
2 86E-03
1.32E-09
3.14E-03
8 59E-03
1 76E-04
1.26E+01

Thermnal Power

Nominal Heat Bounding
, Ottput e, t Output

(Watts) - (watts)2 99E-01
E0w o 14E+02 1.3E+03

Totai Total
+05

1 32E+05
. . . . k . .

I InLTernplate Selectoin Suarnmarel. Ba-uP S411111113ry. s11111 Checks
I Template Selection Summary

U ; From SFD Used -

f Reactor Moderator UGHT WATER UGHT WATER

Fuel Ceddng- ALUM ALUM

BOL HM Constituents U U

SL BO Ennchment % 93 141 60 to 100 _

iBumup Summary (Md)' -e

Nominal | 34,14358 31.404 49 N

68285 16jE

- --.- �--

Basis for bumup used In estimate: -

Nominal burip taken drecty hon SFD (coestrled t UWd)

siurdiig burrtp ansssed ob e tbce MrMls bin t

I rCheciks;
Estimated Bumupl

Bumup Multiphier Given Bumup Estimated EOL HMI/Given EOL HM

Nominal 073 0 92 - -099

Boundmigl 1461 - -I I _
_ 'Reactor shtitdwncore removal. swoage, shipping or other dte conrdmvng that n abaton ceased for fuel

'Total bumup for ad Wel assooated with thes Worksheet must be dvided by 60 heavy metal mass la get spedlic burmILP values (MWdlMT)

i Ma_ 20
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Fuel Radionuclide Inventory Worksheet
L Fuel andTemplate InfnrmwfimZ- .d

Fuel Name: HFIR (OUTER)
SNF ID ft 707

Fuel Units & Descr 54-369 CURVED PLATES
Heavy Metal Mass: BOL=388 687kg EL,=3212364kg
ROD Storage Site: SRS

'Fuel decay start date, 1986
Estimates as of: 2010

Template, ATR (Liht Water. Alum_ 60 to 100 %.. U)
'Temptate Burnup(MWd) 3672

Template BOL Heavy Metal Ms (MT). 0 00116689
Temotate Decay Tren 20 yea-s

Estirated
Canister usage:

24sx10O
[ 1800

IL Fsbtnatrs m X. b -Y. Yb - I Gamma Sources
4 Photon - Total
I . _ - Toa -

_ ._ v ' Photon-Toa-
CiJMWd From _ Nominal Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel Energy - Photons/sec

Template Fuel Bumup (MWd)W Bumup (MWd)
2

(Ci) Inventones(CI) Inventones(Ci) Group (bounding)Radionuclide
------ - ----- -- - ___ - � - ___ __

AC-27I 6 631j3E1u t0~urd wz 1 ItS.t 5il>4 0 tjtt+tUO 5 93tE-09 1.19E-04
2.0060E-03 89.397 92 178,795 84 0 OOE+0O 1.79E+02 3 59E+02

7 92 178,795 84 0 DGE+00 3 79E-02 7 59E-02 0c
3 00E+OO 1 33E-01 2 66E-01 0 0375 3 423E+15

C-14 11E-04 1 02E-03 0 0575 3656E+15
CI-36 1.3124E-32 0 0850 2216E+15
Cm-243 I 6443E-07 89,397 92 178.795 84 0 ooE+800 I
Cm-244 2 9330E-05 89,397.92 178,795 84 0 0OE+00 26
Co-60 5 3186E-06 89,397.92 178.79584 0 OOE+00 47

01250 1 499E+15
1.9128.15

8.322E+14
Cs-134 3 1563E-03 89,397.92 178,795 84 0 00E+00 2 82E+02

3 4477E-06 89,397.92 178,79584 0 OOE+0O 3 08E-01 616E-01
7 92 178,795 84 0 OOE+00 1 82E+05 3 63E+05 1 2500

5 84 0 OOE+00 2 19E+03 4 38E+03 1 7500 6.015E+12
Eu-1 55 8 61 E+02 22500 5.276E+08
Fe-SS 1 2397E-04 2 7500 2.983E.08
H-3 89.397 92 3 S000 1.370E+06
1-129 89,397 92 178.795 84 0 OOE+00 6 I 7 748E+04 UB1 0850E-01 89,397 92 178,795 84 0 00E+00 9 70E+03

89,39792 178,79584 000E+00 854E-01 1.718E+00 110
S 84 0 0OE+00 1 82E-04 3 64E-04

Pb-21 0 0 00E+00 4 45E-06 8 89E-06
Pm-147 8 67E+03
Pu-238 1 8254E-02 LIPu-239
PU-240
PU-241
Pu-242
Ra-226

42810E-04 89.397 92 178.795 8
2 4368E-04 89,397 92 178,795 84 000.E+0

7 92 178,795 84 0.00E+00 2 99E+03 5 97E803
4 00.E+00 325E-02 6 50E-02

54
Ra-228 124261-14
Ru-106
Se-79

6 3589E-06
1 2933E-05

89,397.92 178,795 84 0008+00 2 04E-05 4 09E-05
89,397.92 178,795 84 000E+00 1 11E-09 2 22E-09
89,397.92 178,795 84 000E+00 5 68E-01 1 14E+00
89,397.92 178,79584 0008+00 1 168+00 2318+00
89,39792 178,795 84 0 00E+00 1 03E+00 2 07E+00
89,397 92 178.795 84 0 00E+00 I 72E+05 3 44E+05
89,397 92 178.795 84 0 00E+00 3 78E+01 7 55E+01
89,397 92 178.795 84 0 00E+0 4 56-07 91 E-0F7

Tc-99 4 2239E14
Th-229 5 0953E-12
Th-230
Th-232

4 1885E-08 89.397 92
1 9270E-14 89,397 92 178.795 84 000E+00 -

Ti-208 4 6024E-08 89;397 92 178A795 84 0 00E+00 4 11 E403 8.23E403
U-232 1.2582E-07 89,397 92 178A795 84 0 00E+C0 I112E 02 225E-02
U-233 2 5825E-09 89,397 92 -178,795 84 000OE+00 2 31 E-04 4 62E-04
U-234 I 8450E-04 89,397 92 178,795 84 0 00E+00 1 65E+01 3.30E+01
U-235 -2 7235E-06 89,397 92 a 00 7.82E-01 5-39E-01 7.82E-01
U-236 1.5493E-05 89,397 92 178,795 84 000OE+00 1 39E+00 Z.77E+00
U-238 4.2A51 E-09 89,397 92 0 00 8 96E-03 8 58E-03 8 96E CS
Y-90 I 9254E+00 89,397.92 178,795 84 0 00E+00 1 72E+05 3 44E+0
Other Radkonuclides 1 73E+05 3 46E+0
11. Teplate Selection Sr , Burmup S .and 0cics _ _ _ _ _ _ _ _-

Template Selection Summary
From SFD Ued Basis for Parameter Ditlerences:

Reactor Moderator LIGHTWATER UGHTWATER

Fuel Cladding ALUM ALUM
SOL Htl Consthtuents U U

8OL Enrichment% 93141 6to 100

Bumup Summary (MWd_ _ Basis for bumup used In estimate.
From SFD Estinmaled

Nomial 89.39792 82.80 98 Nbitla burap taken mec m bn SFD (alveed lo MWd)
Brundg _ 178 795.84 6Bund.t bImILC assmred to be Wce res brar.j

Checks

Estimted Bumupl
Bumnup Mwuthll e Given Bumnup Estwnsed EOL HM/G ven EOL HM

Ncminal o731 0 7c 09
Bounding 1 t461

'Reactor shutdown, core removal. storage. stvpping or other date conlimning that IrradatLon ceased for fuel

'Total bumup for all uel associated wit ths worksheet must be dvided by 8OL heavy metal mass to get speofic burntp values (MWd`MT)

Thermal Power
Norninsil Heall Blouridng ,

Output ' Heat Output-
(watts) - (Watts)
2 13E.03 426E+03

Total Total

IL
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rF,..d Rnelrnnmirlielp Inventory Worksheet

I 1XFnel and~emlate Information,
Fuel Narme HFIR (OUTER)

SNF ID t: 1084
Fuel Units & Descra 442 - 369 CURVED PLATES
Heavy Metal Mass BOLr90 32.39kg EOL=2303174kg
ROD Storage Srte SRS

'Fuel decay start date- 1986
Esturataes es of 2010

Template ATR (Ljht Water. Alutrn 60 I 100,., U)

'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT)' 0 00118689
Th.,,,fr.5. tel rme 20 years

Estimated
Canister usage

24 x10
14733

1I. Estmates - Xm -- XX - b -Y Yb Gamma Sources

. , ~I -I Photon Total

- CilMWd From Nominal Bounding Fuel Initial Actnvty Nominal Fuel Bounding Fuel Energy ' Photons/sec

Radionuclide -Template -- FuelB uBumup Wd)e - 4C1 Invenlories(Ci) Inventories(CI) Group V bounding)

-- --- - ---- ' - . "' -O C _. I 17rjtf I A..lI
1-1 AC-227 66313E-10 b87,98615l 1,i9o,97ZZY oc acw . ---v .-,..

Arn-241 20060E-03 879,98615 1,759,97229 O0E+wD 177E+03 353E+03 00150 1858E+17

Arn-242m 4.2429E-07 879,986 15 1.759,97229 0 OOE+00 3 73E-01 7 47E-01 0 0250 3863E+16

Arn-243 1 4899E-06 879,98615 1,759,972.29 000E+00 1 31E+00 2 62E+00 00375 3.370E+16

C-14 5 7135E-09 879,98615 1,759.972,29 000E+00 5 03E-03 1 01E-02 00575 3609E+16

Ci-36 1 3124E-32 879,98615 1.759,97229 0OOE+00 1.1t5E26 2831E-26 00850 2181E+16
Cm-2--, 6443n10i I &AFn1 2 8991-011 0 12,0 1 47_6+1_

i

Cm-244 2 9330E-05 879,986.15 1,759,97229 0 00E+00 2 58E+01 5 16E+01 02250 1.882E.16

Co-60 -5 3186E-06 879,986 15 1,759,972 29 0 OOE+00 4 68E+w 9 36E+00 0.3750 8192E+15

Cs-i 34 3.1563E-03 879,98615 1,759,97229 0 OOE+00 2.78E+03 5.56E+03 0s575 1336E+17

Cs-1135 3 4477E-06 879,986 15 1,759,97229 0 6OOE+00 3 03E+00 607E+00 0 8500 2259E+15

Cs-137 20313E+00 879,98615 1,759,972 29 0OwE+00 t179E+06 3.58E+06 12500 1290E+15

Eu-154 24513E-02 879,98615 1,759,97229 OOwE+wO 216E+04 4.31E+04 17500 5921E+13

Eu-155 4 8175E-03 879,98615 1,759,97229 0wOE+00 4 24E+03 8 48E+03 2.2500 5193.6+09

Fe-55 1 2397E-04 879,98615 1,759,972.29 000E+00 1 09E+02 2 18E+02 2.7500 2936E+09

H-3 4 5697E-03 879,986t15 1759,972.29 0 wOE+00 4 02E+03 8 04E+03 3.5000 1.349E+07

1-129 7 5300E-07 879,986.15 1.759,972.29 0 6OE+00 6 63E-01 1 33E+00 50000 7 6268+s05

Kr-85 1 O850E-01 879,98615 1,759.972.29 0 00E+00 9 55E+04 1 91E+05 70000 8.419E+04

Np-237 95561 E-06 879.98615 1.759.97229 O0E+00 841E+00 1 68E+01 110000 9435E+03

Pa-231 2.0359E-09 879.986615 1,759,97229 O0E+00 t.79E-03 358E-03

ipr,10 49 728E-1i1 879.986 15 1,759,97229 0 00EE+00 4 38E-05 8 75E-05

, I

------ . - - - .- .- . �PnA A mr�m
Pm-147 4 8502L-0Z 02,u00 10 -,as a aa uw.e- -. ..-

Pu-238 1 8254E-02 879,98615 1,759,972.29 O0E+00 - 1 61E+04 321E+04

Pu-239 4-2810E-04 879,986 15 1,759,972.29 006E+00 3 77E+02 7 53E+02

Pu-240 24368E604 879,98615 1,759,972.29 0 OwE+00 2 14E+02 429E+02

Pu-241 3 3415E-02 879,986 15 1,759,972.29 0 00E+00 2 94E+04 5 88E+04

Pu-242 3 6329E-07 879.986 15 1t759,972.29 0 00E+00 320E-01 6.39E-01

Ra-226 2.2854E-10 879,986.15 1,759,97229 0O0E+00 2 tOE-04 4.02E-04

FaZ --A.COoGA I 7Q Q0722 5. 5 0006400 1.09_-8 2_19E-08

I

I-

Ru-106 6 3589E-06 879,96615 1,759,97229 006E+00 5860E+.00 1.126+

Se-79 12933E-05 879,986 15 1.759.972 29 0 00E+00 1 4E+01 2.28E+01

Sn-126 1.1574E-05 879,986 15 1,759,97229 0 OOE+00 1 026E+01 2 04E+01
-- .,- . I n,, n finr~,In I r1QF..0 3 39E+06I

Sr-90 IAFZ48E+vu otY_ -ol -,/a,7M - w. -w.
Tc-99 42239E4-4 879.986 15 1,759,972.29 OE+00 372E+02 7.43E+02

Th-229 5 0953E-12 879,986 15 1,759,97229 0 00E+0 4 48E.06 8 97E-06

Th-230 4 1885E-08 879,98615 1 .759,97229 0E+00 3 69E-02 7.37E-02

Th-232 1 9270E-14 879.986 15 1,759,97229 0006+0 1 706-08 339E-08

Tt-208 4 6024E-08 879,986.15 1.759,972.29 0 00E+00 4 05E-02 8 1OE-02
5 I2n2-07 70 8799 8 ; 1t759,97229 0 E+00 1.11E-01 2.21E-01 _ Thermai Power

- -- - -- - -~ .- , -s n ,-.fl 0)7Pnl5 A kqF-M I M.,mmla Heat Boundinci
U-233 2.5825E-W49 89,906 5 laY -{ Z7 _ C_<S{ WV-

U-234 1.8450E-04 879,986 15 1,759.972 29 0 OE+00 1t.62E+02 3.25E+02

IL7A, .2 72aF04 - 879.98615 000 649E+00 410E+00 649E+00

I -_ Output -i H eat Output
(Watts) " (Watts)

_ o . * _ * , _ _,



Fuel Radionuclide Inventory Worksheet
L Fait and Temrlate lrfoejtion<,, ,

Fuel Name: HIFAR (UALX-HEU) AUSTRALIA
SNF 10 #a 680

Fuel Units & Descr 240- 12 CURVED PLATES
Heavy Metal Mass: BOL.4s 192kg. EOL=33 624kg
ROD Storage Sile SRS

'Fuel decay start dale. 1998
Estimates as of. 2010

Templatr HFBR (Heavy Water, Alum, 40 to 1 00%. U
'Template Burnupi Wd). 164 6

Template BOL Heavy Metal Mass (UT) 0 000377
T-Wita D-vecy Time 10 vears

Estimated
Canister usage:

18'x10
1 667

H.Estimiates..* in X. xi, 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 (MWdf Bumup (MWdf (C 1) lnventor!WCi) Inventork*CJ) Group (bounding)
Ac-227 1 3262E-10 10,655 32 21,310 64 0 OOE+00 1 41 E-06 2 83E-06 Avg. MeV
Am-241 5 961 1 E-03 10,655 32 21,310 64 0 OOE+00 6 35E+01 I 27E+02 0 0150 2913E.15
Am-242m 1 4332E-06 10.655 32 21,310 64 0 DOE+00 1.53E-02 3 05E-02 0 0250 6 071E.14
Arn-243 3 7132E-05 10.655 32 21,31 0 64 0 OOE+00 3.96E-01 7 91 E-01 OJD375 5493E.14
C-14 2 6501 E-08 10.655 32 21,310 64 0 DDE+00 2.82E-04 5 65E-04 0.0575 5 652E+14
Ct-36 4 4441 E-31 10,655 32 21,310 64 0 DOE+00 4.74E-27 9 47E-27 0.0m 3,502E+14
trn-65; u wIc+w C. tc-Vz 1 Dar-VI u Izs 2 629E+14
Cm-244 I 45E+02 02250 2 956E+14

03750 1.306E+14
+15

Cs-135 4 2564E-06 10.655 32 21.310 64 0 0E+00 4 54E-02 +14
C9t .7 2 -6n-o ,n ARq " 9i in " A mp� 0 7qp-� - c-
Eul- 1 IUWJ8E-1 10,62 21.3104 06+00 4E--W - -2-8-+-

Eu-154 t 1628E-01 10.65532 21,310 64 0 OE+00 I124E+0t 2 48E+0t 1 7500
Eu-1 55 5 7776E-02 10,655 32 21,310 64 0 w0E+00 6 16E+02 1.23E+03 22500
Fe-55 1 9465E-02 10,655 32 21,310 64 0 wE+w0 2 07E+02 4 15E+02 2.7500 1 310E+09

1.73E+02 35000 1t 5ME+0e
9223E+05 UE.01 10.655 32

No-237 3 1513E-05 10,655.32 21.31064 00OEE+00 336E-01
Pa-231 6 0304E-10 10.655 32 21.310 64 0 0E+00 6 43E-06 I 29E-05
Pb-21O 27017E-12 10.655 32 21.31 0 64 0 OOE+00 2 88E-08 5 76E-08
Pmr147 34210E-01 10,65532 21,31064 .00wE+00 365E+03 729E+03
Pu-238 1 6622E-01 10655 32 21.310 64 ODOE+00 1 77E+03 3 54E+03
Pu-239 69563E-04 10,655.32 21,310 64 006E+00 741E+00 1 48E+01
Pu-240 3.7169E-04 10.655.32 21,31064 000E+00 3 96E+00 7.92E+00
Pu-241 21731E-01 10,655.32 21.31064 000E+00 232E+03 463E+03
Pu-242 30911E-06 10655.32 21,31064 000E+00 329E602 659E402

II
Ra-226 1.9435E-11 10,655.32 21.31064 OOEE+00 207E407 414E407
Ra-228 21.31064 00wE+0w 658E.11 1.32E.10

-

1 51E+02
Se-79 1.2339E4-5 10,65532 21,31064 0 O0E+00 1 31E-01 263E-01
Sn-126 1 0194E-05 10,655 32 21,31064 0000E+0 1 09E-01 217E.01
Sr-90 2 4186E+00 10,65532 - 21,31064 000E+00 Z58E+04 5 15E+04
Tc-99 38056E-04 10,65532 21,31064 00wE+00 405E+00 811E+00
Th-229 2 0097E.12 10,65532 21,31064 000E+00 2 14E-08 428E-08
Th-230 60577E609 10,655 32 21,31064 0 00E+00 6 45E-05 1 29E-04

0 DOE+w0 1.33E-10 2 66E-10
T1-208 10 64 0 00E+00 5.20E-04 I 04E-03

10 64 0 ODE+00 1.47E-03 2 95E-3 Thermal Power
E-5 Nomnual Heat Bounding ,

output". Heat Output
1Watts I (WattsU-235 -2 8661 Ei06 10.655 32 0w0 7 80E-02

420E.02 8 41 602
_:r _- - - .

Total Total
Y-90 2 4192E+00 10.655 32 21.310 64 0 00E+00 2 S
Other RadKonuckdes 2 67E+04 5.33E+04
flLTem pate Slewfim Summr. BunupSumary.andClhecks ' s
Template Selection Summary _

From SFD Used Basis for Parameter Differences:
Reattor Moderator HEAWYWATER HEAVY WATER

Fuel Cladding ALUM AWM
BOLHMConstiuents U U

0OL Enriehment % - 7982555621 40 to 100

Bumup Surmmary (MWd. Basis for bumup used in estimate:
From SFD Estimated

Nomrhial 10.655.3. Nra himm calculated 8nn the heay meta rusa dstye
Bounding 21.31086 Bostfn iamt assumed tO be tBoce rnunrq bralrmc

Checks

Estimated Burnup/
Bumup Muti Given Bumup Estimated EOL HtIGIven EOL HM

Nomunal- O 1 10
Sounding 1 Of,

I

'Reactor shutdown, core removal, storage. shlpg or other date confirming that irradiation ceased for fuel

'Total bumup lor at fue assodated wfth this worksheet must be dvided by BOL heavy metal mass to get speafic burnu values (MWdMT).

~s.
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F-,e RndinnisrhtirIP Inventnrv Worksheet

pl. Ftuel and TemplateIlomnalioet__
U- Fuel Name HOR (NETHERLANDS)

SNF tD : 713
Fuel Units & Descr. 33 - ASSEMBLY
HeavyMeta Mass- BOLE6.SSkg EOL=401kg
ROD Storage Site SRS

- .- ...... I

'Fuel decay atact date 1988
Estanates as of 2010

Template ATR (Light Water Akum, 60 to 100%, U)
'Template Bumuzp(MlId) 3672

Template BOL Heavy Metal Mass (MT) 0 00116689
-Template DecayTime 20 years

Estimated
Canister usage

18'x10'
1 38i

~-
11. Estimates - - - m n X. b Y. Y. Gamma Sources

Photon Total

Ci/MWd From oiNominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy ' Photons/sec

Template - Fuel Bumup (MWd)
2

Bumup (MWd? (Cl) Inventories(CI) Inventones(Ci) Group (bounding)Radionui
i Ac-227
L Am-241

clide
. 338 A4,u17 tiI te-u-

e 38 4,812 75
3 38 4,812 75 C
C 38 4,812 75 0

O WtM+W E-06 Avg MeV
E+w0 I 0 0150 5080E+14
E-03 o 00250 1 056E+14

Am-242m 2.40( 2041

Am-243 2,406 38 4,812 75 E.03 7 17E-03 o 0375 9214E+13

G1- E-09 2,406 38 4 1.37E-05 2 75E-05 o 0575 9 869E+13

1.31 24E-32 2,406 38 E+w0 3 16E-29 6 32E-29 Q
1 6443E-07 =+wO 3 96E-04

Cat-244 2 9330E-05 I 0 OOE+00 7 06E-02

CO-60 5 3186E-( 4,812.75 0.00w+00 1 2240E+13

Cs-134
- Cs-135

I Cs-137

4,812.75 O C 05750 3.654E.14

2,406 38 4,81275 OC 1 66E-02 I 08 500 6 1'7E+12

2.406 38 4,812 75 9 78E+803 12500 3.527E+12

Eu-154
Eu-t 55

2.406 38 4,812 75 E+01 1 18E+02 I 1 7500 1 619E11+

E-03 2.406 38 4 1 16E+01 232E+01

t 2397F-0 2,406 38 2 98E-01 5 97E-01

; H-3 4 5697E-03
i 1-129 7.5300E-07

- Kr-85 1 0850E-01
237 9 5561E-06

2,406 38 0 OOE+0W 1 OE+01 220E+01

22500 t 420E+07
2 7500 8 02E9.06
3.5coo 3 688E+04
5 0000 2 085E+03
7 Ooo 2.302E+02

0 OOE+00 ItS E-03
4,812 75 0 OOE+00 2 61E+02
4,612 75 0 OOE+00 2.30E-02
4,812.75 0 OOE+00 4 90E-06
4,812.75 0 00E+OO 1.20E-07

, - c .

Pa-231
2,406 38
2,406 38
2,406 38

2 39E-07
1 17E+02 2.33E+02

Pu-239 4.281 OE-04
Pu-240 2 4
Pu-241 3-3
Pu-242 3 6

368E-04

4,812.75 000E+00 4,39E+01
4,812 75 0 00E+00 I 03E+00
4,812 75 0 OoE+00 5 86E-01
4,812 75 0 OE+00 8 04E+01
4.812 75 0 OOE+00 8 74E-04

8 79E+01
2 06E+00
1 17E+OO
1 61E+02
1 75E-03
1.1 OE-06
5 98E-1t

t

I Ra-226

Flu-10D6
Se-79

T Sn-126
Sr-90
TC-99
Th-229
Th-230_

3 4,812 75 I

- 2.406 38
1 2.406.38

4,812 75
4,812 75 1.53E-02 3 06E-02

3.1 1 E-02 622E-022,5576-021 2933E-05
1 1574E-05
1 9248E+00
4 2239E-04

2,406.38
2,406 38 4,812.75 0OOE+00 279E-02

4,812 75 0 00E+00 4.63E+03
4,812 75 0 OOE+00 1.02E+00
4,81275 OOE+00 123E-08
4,812 75 0 0OE+00 1 01E-04

5 57E-02
926E+03
2 03E+00
2 45E-08
2 02E-04

1.9270E-14
A A602Al4E-0

2,406 38
2,406 38
2 38lA

4,8127
4,812 7

4 64E-11 9 27E-1 1
:.i I 1tE4iA 222E-04c t - -

U-232
U-1233
U-234
U-235
U-236
U-238
Y.90
Other Radionuckides

~----- --
12582E-07 - 2,40638 4,812 75
2.5825E-09 2,406 38 4,812 75
1 8450E-04 2,406.38 4,812 75

-2 7235E-06 2,406.38 0 00
1 5493E-05 2406.38 4.812.75

i0 00E+0 3 03E-04 A 06E441 Tberrnal Powerominal ---- Hea Boudin
100E+00 6 21E-06 124E-05
O8E+00 4 44E-01 8.88E-01
, .. xn el 663E43 t32E42

Nomiual hat Bounding
- Otnpu I HeatOu

1Wattsl ' fWatisl
E+0 3-73E-02 7A6E-02 s 74601 1,158.02
-04 1 41E-04 1 51E-04 I Total Total

7

-42851 E-09 2,406 38
1 9254E+00 2,406 38

ion Susninrv. Burnlu Seminary, and Checkis 5

4,812 7s 0 O0E+OO 4 63+ 9.27E+03
4 1658.03 9P318. 03

is for Parameter Differences
Template Selection Summary

* i Froln SFD Used f Bas
Reactor Modtor UGHT WATER UGHT WATER

FuetCladding ALUM ALUM
B3OL NM Constituents I U UII

I-

L

BOL Enrichment % 93 13082871 6060 100 I

Bumup Summary (MWd)f - Basis for bumup used in estimate
From SFD Estemated

Nomnal 2,406 3 Ns.,- turmp Calcuateid tarom e heavy nfiet mass dested

Bound.ng 4 812. BZisfi mnup amiaed be twice nOrmnal brnLP

Checks _____

Estrmated Bumup/
Bumup Muitpler Given Burnup Estimated EOL HiWGiven EOL HM

Nomin-ta17l a
Boundimg | 2.33 _

Renactor stldown cre removal, storage, shipping or other date confirining Vat Irradation ceased tor luel

'Total btnup for all fuei assoroated with thsa worksheel must be diviided by SOL heavy metal mass to get specific bimnup values (MWd'MT)
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Fuel Radionuclide Inventory Worksheet -

L Fuel and Template I
Fuel Name: HTRE (ANP)

SNF ID 8: 105
Fuel Units & Descr: 13 - CANISTER OF SCRAP
Heavy Metal Mass. BOL=4 55kg, EOL64.039kg
ROD Storge Site INEEL

'Fuel decay stat date. 1961
Estate s sof 2010

Template. Pathfinder (Ught Wateri SST. 60 to 100%. U)
'Template Bumup(MWd): 6 01

Template BOL Heavy Metal Matss (MT): 0 00012882
Template Decay rime. 35 years

Estimated
Canister usage

t8ixID0
I 0 36

IL Estimates m -X Xb b Y., yb Gamma Sources

Photon - Total -
CV/MWd From - Nominal Bounding Fuel Intial Activity Nominal Fuel Bounding Fuel I Energy Photonstsec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventorae(Cil) Invenr
Ac-227 2 3344E-08 482 62 96524 0 00E+00 1 13E-05 22
Am-241 11135E-04 482 62 96524 0 00E+00 537E-02 1 (
Am-242m 8 5075E-09 482 62 965 24 0 00E+00 4.1 1 E-06 82

tories(CI) I Group (bounding)
-

1E2-06
Am-243
C-14
CI-3S
Cm-243
Cm-244
Ca-60

9 8519E-10 .48Z62 96524 000E+00 4.75E-07 951E-07
96524 000E+00 tt1lE-Ot 222i-01 0 0575 1 396E+13

000E+00 592E-04 1.18E-03 0 0850 8434E+12
I 1t20E-07 2 40E-07 I 01250 5.476E+12

1 12E-06 2.24E-06 02250 7.259E+12
7 0849E-02 482 e 0.3750 3 166E+12

Cs-1 34 3 026C6E0 AR2 62 CAs -4 5 216E+13
Cs-I 35 3 0316E-05 482 62 965 24 008E+
Cs-137 1 4511E+00 482 62 965 24 0 00E+00 7 00E+02 1 40E+03
Eu-1 54 6 6955E-04 482 62 965 24 0 0OE+00 3 23E-01 6 46E-01
Eu-1 55 0 O0E+00 3 37E-01 6 74E-01 22500 2.827E+07
Fe-55 +00 5 94E-01
H-3
1-129 7 3195E-07 48262

1 19E+00
2 43E+00
7 07E-04
3 98E+01
t 11E-03
4 37E-05

3 5000 5.812E+01
5 0000 2.391 E+01

2.7500 8 173E+05

UKr-O5 4 1281 E-02 482 62 96524 2.406E+00
NP-237 11489E-06 482 62 96524 0 OOE+00 5

A-V .Pa-231 4 5241 E-08 482 62 965 24 0 OCE+00 2 18E-05
P8-211 O 6 4476E-13 482.62 96524 OOE+00 311E-10 6 22E-1 0

965 24 0 00E+00 5 62E-01 1.12E+00
0 00E+0O 1 42E-01 2 85E-01 II3.22E-01 6 45E-01

PU-240 8 6839E-05 482 62 4.1 914
PU-241 7 1514E-04 482 62 965 24 00COE+00 3 45E-C
PU-242 1 9717E-09 482 62 965 24 0 OOE+00 9 52E-07 1 90E-06
Ra-226
Ra-228

Ru-1 06
Se-79

Sn-1 26

Sr-9O

0 OOE+00 8 52E-10 1 70E-09
-09 8 IOE-09

1.8419E-10 482 62
13223E-05 482 62 965.24 0
1 1493E-05
1 .3649E+00
4 6656E-04

482 62 96524 0 OOE+00
482 62
482 62

96524 0 OOE+00 6 59E+02 1 32E+03
96524 0 8OE+00 2 25E-01 4 50E-01
96524 0 0OE+00 7 02E-09 1 40CE08 _

I

Th-232 8 3361E-12
8 02E-08 1 6DE-07
4 02E-09 8 05E-09
I 05E-05 2 09E-05Tr-208 2 1664E-08 482 62

U-232 5 8669E-08 482 62
U-233 3 1847E-09 482 62
U-234 3 8769E-07 482 62
U-235 -2 7761 E-06 482 62

^ A A _ A A A A _ . _
UO UE+VQ Z83E-05 5 66E-05

0.00 9

Thermal Power
Nominal Heat, Bounding r

Output Heat Output
(Watts) (Watts)
S 43E+00 1 96E.01
Total Total

U-236 1 6190E-05 48262 96524 0C
U-238 -2 8547E-09 482 62 000 1 C05E-04
Y-90 1 3652E+00 482 62 965.24 000E+00 6 59E+02 1 32E+03
Other Radionucldes 7 97E+02 1 59E+03
ilL Template Slection Sununary, npSurnry. utd Checks -
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moder UGHT WATER UGHT WATER This Tetpla wsas Ied for te lob reasos:

Fuel Cdding NICH1ROME SST This l Mattales n ad paraumeers exteop caddreg (SST Is waeroatve)
BRoL HU Consttuerits U U

B0L Enrkhment % 93 15 60 to 100

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

Nom 48262om nal tumu caodaled lm tse heavy metal sass des"syted
Boundtng 96524 Bouirdg oumu assuted lIDbe tlae crarial burw

Checks

Estimated Bumup/
Bumup Multipabr Given Bumup Estimated EOL HN/Given EOL HM

Nominal 227t r 100
Bounding 4 55

'Reactor shutdown. core removal storage. shipping or other date confrming that Inradiation ceased for fuel

'Total bumx for all uel asso=ated with this worksheet must be dvided by BOL heavy metal mass to get specific bumup values (MWdUMT)

L
j

DOE/SNF/REP-078
Reviskon 0
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Fuel Radionucihde Inventory Worksheet
Estimated

LFuel sed TemPlaf'erlnstitNmC
Fuel Name- HWCTR 3EMT-2 IUMO) 'Fuet decay stat date 19654 Canister usage

SNFDJ: 118 Estimates as of 2010 18'x10'

Fuel Unds 4 Descr: 7 -TUBE Template HFBR (Heavy Water, 2trc.. 0 to . U) 0 16U|

Heavy Metal Mass BOL- , EOL=8106ko " temptateBurnup(MWd) S

ROD Storage Site tNEEL Template BOL Heavy Metal Mass (MT): 0 00034251
Template Decay Tine - 35 years

IL Estimates - in X. xe b y. - Yb Gamma Sources
Photon Total

Ci/MWd Ftw oia Bounding Fuel Initial Actriity Norninal Fuel Bounding Fuel Enry Phtn/e

Radionucide - - - Template - Fuel Bumup (MWd) Sumup (MWd)O (Ci) Inventones(CI) Inventones(CI) Group - (bounding)

Ac-227 4 6920E409 7,772 05 7,772 05 0 OOE+00 3 65E-05 3 65E-05 Avg MeV

Arn-241 22880E-02 7,77205 7,77205 E OOE+00 I.51-02 1J-8E+02 00850 50422E+14

Arn-242m 3 540E-06 7,772 05 7,772 05 00E+00 2 75E-02 2 75E-02 0 1250 1123E+14

-A-i243 7 0580E-06 7.772 05 7,772 05 0 OOE+00 6 60E-02 6 60E-02 0 8375 94 7E.13

C-14 1 1264E-03 7,77205 7,77205 OOOE+00 8 75E+00 1 75E+00 100573 1070E+14

CP-36 &376OL-1 1 7,720 7,o 000E+00 6.51 E-07 6561E407 0 0850 6_30E+13

7 5030E47 7,mc5 7,912.05 000+00 39E-03 3 91E-03 01250 4163E+13

Crn-244305E5 770 ,0 0E0 8 12E402 812E402 02250 5435E.13

Co-60 6 4420E-02 7,772 05 7,772 05 0 00E+00 5 01 E+02 5 01 E+02 70050 3.7364E+13

Cs134 7 9240E-06 7.772.05 6E 16E42 616E42 05750 4137E+14

Cs-135 79140E-06 7.77272 05 72605 0200E+00 6.1 2 6.1 2 08500 47E+12

Cs-137 4316E+00 7,772 05 7, 05 0 1 11E+04 1 11E+04 12500 334E+13

Eu-154 67900E-043 777205 7772528E+01 5028E+01 177500 17.94E+79

u-155 6 2800E 7.7 05 7.2 05 0 00E+00 4 88E+00 4 88E+00 22500 2 073E+08

Fe-SS 6 748E0E45 7,m7 Os 7mO 00E0 4 47E-01 4 47E41 27so1 326E+07

H-3 2 3374E-02 72 3 05 7 772.05 0 00E00 1 5E+02 E+02000E+04

Pt-29 7 5020E-07 7,772.05 7 772.05 00+003 5 83E43 5 I 676E+4

Pu Kr245 1 820E42 7,7705 7 0 0.00E+00 2 97E+02 1 97E+02 I o 8E+0

P 242 204 -6 7.72 05 7.n2 05 0 OE+00 4 34E-02 4 34E-02

Pa-231 7.882E-09 7,772 05 7,772 05 0 00E+CO 917945 6.13 E45

, P-210 43864-09 7,772E0s 7,7E05 0000E+00 31E4 3E45

Pm-147392509E44 7772 05 7,72 05 0 00+00 7.73E+00 7.73E+00

Pu-238 1 22405 7,7772 0, 7 05 0 00+00 4 99E021 4 99E+01

Pu-239 1 2544E29. 77705 7,72.05 000E+00 +D371-02 937-02

Pu-240 89+0E 7,77205 7,7705 O000+00 49E+01 6 49+01

Pu-241 1 4606E041 77205 777205 0.00+00 1 14E+03 1 14E+03

Fu-242 2044090E 76205 77205 0E+00 31 9E-02 1559E-2

Ra-226 1804E-08 7,772 05 7,772 05 0 009+0 93174 917E.05

Ra-228 1 1864E-9 7,705 7,772 05 0009+00 927E-06 927E906

Ru-106 625803-10 7,7 05 7,7 05 0 009+00 3 59-46 359E-04

S-79 1 2524059.0 7,772 05 7.705 0009+00 973E492 9749

Sn-126 I 2052E457,0 5 7,os o0E+00 9 37E402 9 37E402

Sr-90 12630E+W 7,n2 05 7,72 05 0009+00 9 72E+03 9 82E+03

Tc-g9 4 4140E044 7,772 05 7,7705 009+00 3 43E+01 3 43E+00

Th-229 4-234E-09 7,772 0 00 1.75+0 3 38E005 313.E5-0

Th-230 I Uf076E6 ,205 7n20t0EC 8,36E403 836E403

Th-232 I 1926E-09 7. 0577272 05 000+00 927E-06 9 27E-06

-TP208 4 362919-07 7,772 05 0E00 5 139.03 3 09E-04 59-03 ThtalET4ta4

U-232 1 2406E407 7,772 05 7,772 05 0009+00 9 64E04 9 64E804

U-233 9n1620E7 e+00 7.1E3 7.12E-S Nominal 9+1 Boundmi6

U-234 2.3440E403 r,20 ,772 05 0 O0+0 1 82E+01 18E+01 ouqxrt Heat Output

U-235 -2 3296E406 7,772 05 0 °° 1.75E403 0 00E+00 1.75E403 (wamt) (Wands)

U-236- 2.6620E-05 7,7-72 05 7,7J2 05 0 00+0 20E4 .74 A3E0 1A3E+0

U-238 -1 3291E407 7,77 05 0 00 5 13E403 4 09E403 513E403 Ttloa

Y-90 1 62+0 7.7725 05 05 00+00 9 33E+03 9 83E+03

Other RadJionucle I 06ff+04 1 06E+04

lliNTe= SplatectiounnS"y BuuupS-no-. tudCbed cks _ +-

Template Selection Summary
From 5FD Blasis 0or Parameter Dtfterences:

Reactor Moderator HEAW WATER HEAW WATER Ths Teite was used kr tre ltvili mass

Fud Cladding ZICZIRC Ths bel ftiates re at paaraeters exxpit emdiert uridiewn)

BOL HM Constituents U U

iOL Enrkchment O o S _

Bumup Summary (MWE) tasis for bumup used In estimate,

I From SFD Estmated

Noniisal I 7.772.0 bihip steqal ID biaurdng bthui

I Bounding 7.,mo - Msg blwup eviasuted by h e&ssie 0 hieavy met imss was twice ECL

L Checks
Estimuted Bumnupl

Bumup mupler Etaed 8urup Estimated EOL HW/Gtven EOL HM

Nominal 32 83
Bounding I3213 _

'FReactor shutdtwn. core removal, storage, shipeng or other date cotfimling ma Mediation ceased toresum
t
Total bumup for at lut associated wit this worksheet must be ovided by BOL heavy metal mass Xo get pecifc bumup values (MWdMT)

DOE/SNF/REP-078 
March 2003
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Fuel Radionuclide Inventory Worksheet
L. Fuel and Temlate lofonulloat

Fuel Name: HWCTR DRIVER (U-ZR) HEU
SNFID-1:117

Fuel Unts & Descr: 76-TUBE
Heavy Metal Mass: SO1 . EOL36 M3g
ROD Storage Snte, INEEL

'Fuel decay saln date: 1964
Estimates as of: 2010

Template: HFBR (Heavy Water, Zirc. 00 to 5%. L1
'Template Bumup(MWd): 5

Template SOt Heavy Metal Mass (UT): 0 034251
Template Decay Time 35 team

Estimated
Canister usage:

18-x15'
3 45

IL Estimates, ^ -, m X. X, b - Y. Yb I Gamma Sources

.. Photon TotalCI,'MWd From t Nominal . Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel Energy Photons/sec
Template Fuel Bunup (MWdf Burnup (MWd)9 (Cl) Inventorles(Ci) Inventones(Ci) Group (bounding)Radlonuclide

Ac-227
14,t-jz 1I U U0t0+0L 1 E2t-04

Am-241 34,632 91 0 OOE+00 7 92E+02
Am-242m 0 00E+00 123E-01
Am-243 2 0580E-06 34.1 +00 7.13E-02 7 13E-02
C-14 1 1264E-03 34-f 3 90E+01 3 90E+01

8.37i0E-1 1 34.632 91 = : _

2 90E-06
5 0340E-07 34,632 91

_-05 34,632_91 34,63291 OE+1 362E-01 0 2250 2 422E614
Co-60 34,632 91 34632 91 0 00E+00 03750 1 053E,14
Cs-134 I 0 00E+00 2 74E-01
Cs-135 7 9140E-06
Cs-137 1 4316E+00
Eu-154 6 7900E-03

1 843E815
0 00E+00 2 74E-01 2128E+13

4 96E+04 4 96E+1
34,63291 2 35E+02 2 35E+02

6 2800E-04 34.632.91 1 2 17E+01
5 7480E-05 34,632.91 34.632.91 1 99E+00 2.7500

E-02 34,632 91 34,632.91 0 C 824E+02
I1- 34,632 91 34.632 91 0 OOE 4 E-02
Kr-85 34,632 91 0 OOE+00 13

35000 1 782E+05
5.0 7 481 E.04
70000 8.414E+03

it 949 02E+02
ND-237 34,632 91 0 OOE+00 1 93E-(
ra-zlj1 0 OOE+00 2 73E-04

U
Li

Pb-210 4 3840E-09 3 OOE+00 1 52E-04 152E-04
9 9500E-04 345E+01 3 45E+01
64240E-03 34,632 91 34.1 2 22E+02

34,632 91 34 632 91 0 OE+(
Pu-240 1 0 00t+00
Pu-241 1 4606E-01 0 5 06E+03 5 06E+03_

z w46iFjo 34.632 91 7 07E-02 7 07E-02
1 18048-08 34,632 91 4 09E-04

34,632 91 34.632 91 4.11E-05
Ru-' 34,632 91 34,632 91 0 OOE+00
Se-79 34,632 91 0 OOE+00 I
Sn-i 26 34,632 91 0 00E+00 4.17E-01
Sr-9O 1 2638E+00 000+00 4338+04 4

4 4140E-04 34.1 1 53E+01 1 53E+01
4 3480E-09 34,632.91 151E-04 1 51E804

-06 34,632 91 3 73E-02
Th- 34,632.91 34,632.91 OOOE+0 4 13E-05
T1-208 34,632.91 34,632 91 0 OOE+00 1 608-03
U-232 w_ w1 I_34,62 91 34,632 91 0 00E+00 I
. , ^ A . .

4Z3UE-03
U-2$3 2 91 34,632 91 0 00E+00
U-234 34,632 91 0 00E+00 8.12E+01
U-235 -2296E-06

Thermal Power
N4ominal Heat Bounding

Output H -HealOutput
(Watis) (Watts) -

6r36E.02 0.36E+02

000 7 81E-03 000E+00 7.81E-03
U-236 2 6
U-238 -t .

34,632 91 0 00E+00 9.22E-01
000 2.28E-02 1 82E-02 Total TotalY-90 1 2642E+C

Other Radionucldes

TH. Template Selection Summary, But

0 00E+00 4 38E+04
4 72E+04 4 72E+04

II Tempalte econ Summary
From SFD Used Basis for Parameter Differences:

RFCuef Maderdtr IZHEEACWATER | HcAtWATR tTef atlae - aast ued tarta e reasrdr
Fuel Ctaddrat ZIRC | ZIRC TheleA iatches sa atl paraimetes eaept eramneat aw^)

BOL HU Consttuents U
BOL Enrlchment % I n S

L
IBasis for bumun used in eshmate-131muP Summary (MWdr' UI

I
hrom SF0^ Estakin

Nominal | L ^91 Nx nal btVP s tequa2 btox5." turnip
Bound^.g [ 34 632 91 BAou^2g bumi estmated by ass.,,g 80. heavy rtal eass was twice W1A

'Total bumrv for al bu associated with tia woricfeet must be dvided by SOL heavy metal mass to get specific bumup values (MWdUT)

DOEISNF/REP-078
Revasbn 0
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Fuel Radionuclide Inventory Worksheet

XFu aWnd Tenmplatiklnfor tibonL. ,
Fuel Name t1WCTR ETWO (U METAL) LEU

SNF ID# 867
Fuel Units & Descr 6 - TUBE
Heavy Metal Mass BOL- ; EOL.45.456kg
ROD Storage Site INEEL

'Ful decay stalt date 1964
Estimates as ot: 2010

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

'Tempbate Burnup(MWd) 5
Template SOL Heavy Metal Mass (MT) 0 00034251

Tembotate Decay Time 35 years

Estimated
Canister usage

18-x15
027

-

I 9-.--
-

... _ _ _ .__ ............. . ... A. A . t ....
JI.k~sbnates~ - -

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

Radionuclide -. Template Fuel[Bumup(Md Bumup (MWd)
5

utu (CI) - Inventories(Ci) tnventores(Ci)

I Enery Photonstsec
Group (bounding)

I AC-227
L- Ar-241

4 6920E-09 -
2 2880E-02

43,572 00 I
43,572 00
43,572 00
43,572 00 1

2 04E-04 Avg May
9 97E+02 0 00150 3 040E+15

t 54E-01 o 0250
Am-242m 3 5400E-06 43,572 UU

Am-243 2 0580E-06 43.572 00

G-14 t 1264E-03 43,572 00

8 97E-02 8 97E-02

43,572 t 4 91 E+01 4 91 E+01
l

CIQ-36

I Crr-243

43.572 00 4 I 3 65E-06 3 65E-06

43,572 00 43,572.00 0 00E+00 2 19E-02 2.19E-02 E+14

43,572 00 43,572 00 0 00E+D0 4 55E-01 3047E+14
Cm-244 1 0450E-05,
Co-60 6 4420E-02
Cs-134 7 9240E-06
Cs-135 7 9140E-06
Cqs-137 1 431 6E+00

43,572 00 000E+00 2 81 E+03 1.32sE+t4

0.00E+00 3 45E-C 0.5750 2.319E+15
I 3.572 00 0 000.00 1 ,500 20677E+13

S.572 00 0 00E+00 624E+04 12500 i2u6E+14

Eu-1 54 67 43,572 00 ° C 2 96E+02 1 7500 7254+11I

43.572 00 +01 2 74E+01
Eu-155
Fe-55 5 7490E-05

- H-3 23800E-02
U 1-129 7.5020E-07

K Kr-85 3 8220-02
- Np-237 5 5780E-06

43.572.00 A 0 00E+00 2 50E+00 2 5
000E+00 1.04E+03 I C E40543,572 00

0 00E+00 3 27E-C 9 411E+04
4 I O0E+W0 I 77000v 1.259E+04

O OWE+00 2 . E-t 11 0000 120v1E+0.3

Pa-23; 7 8820E-09 43.572 D0 43.572 00 000E+00 3 43E04 3 43E-04
4 fl0Jt4 I o1r.17A

Pb-210 4 3840E-09 43,57200 43572W UWL+UU 1 -S,-.

IF Pm-147 99500E-04 43.57200 435720 000+0 434E+01 434E+01

I Pu-238 6 4240E-03 43,572.00 43,572 00 0 000+0 2 80E+02 2 80E+02

Pu-239 1 8744E-02 43,57200 43,57200 000E+00 817E+02 817E+02

Pu-240 8 3540E-03 43,572 O0 4

Pu-241 1 4606E-01 43,572 00
0- 0 00E:+W ;Sb4E+ruz

0 00E+00 6.36E+03
O0WE+00 8 89E-022.U4uuL-U0Pu-242

i Ra-226
Ra-228

1.1804E-08
4

43,57200 0 OE+00
43.57200 0 OWE+00. ---- ,

looruV4 .
5 17E-05
1 42E-05

Ru-106 3,25800-10 43,572 00

Se-79 1 2524E-05 43,572 00

43,572 C
43,572 t

Sn-t26 1 2052E-05 43,572 00

Sr-90 1 2638E+00 43,57200

Tc-99 4 4140E.04 43,572.00
Th-229 4 3480E-09 43,572 00

I 0 0.E+00 5 46E-01 5 46E-01
I 0 00E+00 5,25E001 525E-01

I 0 0E+00 5 51E+04 5 51E+04
I 0O0E+00 1.92E+01 1 92E+01

' 00 0 0E+W0 1 89E4 .89E-04
2I 00 Oinr-rin A rqF602 4 69E-02

Th-230 1 0760E-06 43.5720
Th-232 1.1 926E-09 43,572 00

Tl-208 4 620E4-08 - 43,572 0

U-232 12406E-07 43,572 0

A4 572 nn 0 FW0 5 20E-05 5 20E-05

43,572 O 0.WE+0 2 01 E

I .11

43;572 O 0 0E+0 5 41E
43,572 00 0 W0E+W 3 99E

E-03 2 O143
-03 5 410E3 The-mal Power

E402 3 99E-2 Nonminalr Heat Bounditngr
U-233 9 16
U-234 2 34
U-235 -23X
U-236 2 66

43,572 00
43,572 00
43.572.00 43,572 00

I 02E+02 1 02E+02
0 WOE+00 9 83E-03
1.160E+W 1.1 6E+00
229E-02 2 87E-02

Oupu ' Feat otpuut
I=tts) (Watts)
a 01E+02 e 01E+^02

Total _0. 1

U1-238
v-90

k; Other R

134. Teti

43,572.00 Total T otal

43,572.00 43,572.00 0E+00 5.51E+04 5.51E+04

aT,

5 94E+04 5 94E+04 I

_s

r Templat;Se + ctn 9Summ.^ary
I From SF0 Used - asis for Parameteriferencas,

Reactor Moderator HEAVYWATER HEAWY WATER 0Ts Temiale was USed krtie ,tsig reasrsis

Fuel Ctaddhng ZtRC ZIRC Itii matches on A1 paramelers exocete wrnt hrdoi)

BOL MM covnstituents U U

SL BOEnrichrment % o bS

|_ _Bumup Summawry (iMO Sets ... ^Bss fhor burnup USeD in esbima~te-

From SFD Estimated

Sum r Nvmh d t 45 Nastsl fWo r t equap us bud Inetimaup

Bounding- 43,572 oo ftrdg burr" admittd by #assm9rVt BMle metal mass W

Checks
Estimated Bumupr

Bumup Muttliar Given Burn Estimated EOL MM/Grven EOL HM

Nomnta 32.8i 2.59

Bounding 83 - . _ _

ras twice EVIA

'Reactor shuttdwun core removal, storage, shipping or other date connling that irraeanon ceau ror a,

1
Total bumr.ap for ai luet associated wifh this worksheet mnust be dvided by BOL heavy metal mass to get specific burt.v4 values fINWd'MT)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tempbate Inforuation-,,;j,,,, ;

Fuel Name HWCTR IMT (U METAL-SST) DU
SNF ID 1- 113

Fuel Unts & Desr 82 - TtUBE
Heavy Metal Mass: 8OLo , EOL=92 775kg
ROD Storm" Site: [NEEL

'Fuel decay stalt date: 1964
Estimates as of. 2010

Template' HFBR (Heavy Water. SST.0 to 5/. U)
'TemplateBumup(MWd): 5

Template BOL Heavy Metal Mass (M1r: 0.00034251
Temrbte Decay Time 35 vearr

Estimated
Canister usage

18-x10'
1 t 15

il. Fstimates - -- m X. X, b y. y, Gamma Sources

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

Template - Fuel Bumup (MWd)f Bumup (MWd)
9

(Ci) Inventornes(CI) Inventones(Ci) Group (bounding)Radionuclide
- -- -- -- --- - -- --.-a -54t-- 0,013 Z4 wl57(3 24 U 00L+UU 5.03E-O

2 1380E-01 88,573 24 88,573 24 0 00E+00 1 89E+0
88,573 24 0 00E+00 9 12E+00 9 12E+00

Am- S 0 COE+00 4 64E+00 4 64E+00
C-14 +00 1 96E+03 1.96E+03 0.0575
CI-36 4 1880E-04 3 71 E+01 371E+01 0 0850 6,359E+14
Cm-243 1 6766E-05 88 573.24

-DA -- - --^A ------- 7
t;m-z44 I 32urI4i M,O/J24 88,573.24
Co-60
Cs-134
Cs-1 35
Cs-i 37

5 1480E+00 88,573.24 88.57324 0 00E+00

1 49E+00
6 49E+01
4 56E+05
1 53E+00
3.32E-01
1 28E+05

0.2250 5 168E+14
01250 4128E+14

2.230E+14
88,573.24 88,573.24 0 00E+00 1 53E+I 4 726E+15

88,573.24 0 00E+00 3 32E-01
4 0 00E+00 1.28E+05

Eu-154 4 0 00E+00 8.16E+02 8 16E+02 1 7500
Eu-1 55 8t )0 0E+00 721E+01 721E+01 22500 1 789E+11
Fe-55 5 3720E-02 88.5732 4 76E+03 4 76E+03 27500 1 031E.09
H-3 4 4560E-02 88.573 24
1-129 91660E-07 88,57324

3 2380E-02 88,57324 88.573 24 0 OOE+00

3 95E+03
8 12E-02
2 87E+03
1 74E+00
8 30E-04
3 59E-04

3 50D0 2 506E06
50000 1049E.06
70000 1178E+05

3 24 88,573 24 0 OOE+00 11 O0o 1 335E804
88,573,24 0 OOE+00 8 30E-04

U
Pb-210 0 OOE+00 3 59E-04
PFn-147 7 8900.E04 6 99E+01 6 99E+01
Pu-238 3 6340E-02 88.57324
Pu-239 6 5100E-02 88,57324
Pu-240 2 6700E-02 88,573.24
Pu-241 I 3616E+00 88,57324
Pu-242 1 6742E-05 88,573.24
Ra-226 1-0912E-08 88,573.24 1
Ra-228 2.0780E.10 88,573 24 1
Ru-1 06 74020E-10 88,57324
Se-79 2 8500E-05 88,573 24

3 22E+03 3 22E+03

88,573 24 0 OOE+00 2.36E+03
88,57324 000E+00 121E+05
88,57324 0 00E+00 1 48E+00

1 21 E+05
1 48E+00

88,573 24 0 OE+00 9 67E-04 9 67E-04
88,573 24 0 0OE+00 1.84E-05 1 84E-05
88.573 24 0 OOE+00 6_56E-05 6 56E-05
88.573 24 0 OOE+00 2 52E+00 2 52Fq40

Tc-99
Th-229
Th-230

88,573 24 88,573 24 0008E+00 I 588+00 1 588+00
88,57324 88,57324 8OOE+00 919E+04 919E+04
88,57324 88,573 24 0 OOE+00 3 84E+01 3 84E+01
88,57324 88,57324 8OOE+00 1 73E-04 1 73E-04
88,57324 88,57324 0o0E+00 8 81E-02 8 81E-02
A 5;734 8OA 57324 flndi On. ,c 4. - -

1 9490E809
9 9520E-07
9 rllO901F0
1 5278E-07 88.57324 88,57324 0 ooE+00
4 1360E-07 88,57324 88,57324 0 00E+OO
4 1200E-07 88,57324 8857324 0 00E+OO
2.1700E-03 88,573.24 88,57324 0OOE+00 I

Thermal Power
Nominal Heat Bounding -

Output Heat Output
(Watts) j (Watts)U-235

U-236
-1 7036E-06
2.6080E-05

88,57324 000 201E-02 0OOE+u
88,573 24 88.573 24 0 OOE+00 2.31 E+u +00

------ -
9,57E+03 9-a7E.03

Total Total-0 1izuElJI 8,573 24 U 00
10374E+00 88,573 24 88,573 24 0.OOE+0O 9 19E804

7 09C..A5

Checks 't
. . .

ITemptate Selection Summary
From SFD Used Basis for Parameter Dhfferences:

Reactor Moderator HEAV WATER HEAVY WATER The Teffelale was 1ed for thelclql reaso.
Fuel Cladding SST SsT i Ia relr s orn aAD paameters except enrfnt i (nsswn)

BOL HM Constituents U U
BOL Enrchsment % O to S

Ij

urumup Summary tmwai- ItaRi. tor burnun used i., j-. -rIom al-i, t tsraiiasea

I
From SFU I Estimted

88.57324J Noimnal bturnup set equal Sbusadn basep
88.s5724 80urdid peswpaestd by asswros BLt heavy meslM mass was tkel EO

. - E

Checks

Estimated Bumup I
Bumup Multiplier I Given Burnup

II

Estimated EOL HWfGIven EOL HM
r2.271Nominal

Boundksg
32.70_
32 70

Reactor shutdown, core removal, storage, shipping or other date controfing thVW iradabon ceased for fuel

'Total burmup for al fuel associated with ths worksheet must he clidedc by 0OL heavy metal mass to get qsecoic burnup values (9trW T)

DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet

1i Fr and Tenpbate Iaifrana-ioa_-_e)5
Fuel Name HWCTR tRO (1.102) LEU

SNF iD # 976
Fuel Units & Descr 2 -TUBE
Heavy Metal Mass BOL , EOL'5 407kg
ROD Storage Site INEEL

'Fuel decay start date 1964
Estimates as of. 2010

Tempate- HFBR (Heavy Water. 23rc .0 to 5% U)

'Template Bumup(MWd) S

Template SOL Heavy Metal Mass (MT) 000034251
,n-.. r- . .... -

Estimated

Canister usage
18'x10'

0 02

t

1I.Estimates - m X. Yb Y., Y_ I Gamma Sources
_ _ .I Photorn Total

- - 1 V 9 rii I uiis svt

Ci/MWd From Nominal aounding Fuel nintial Activity Nscominal Fuel bounoing l-uel

Template Fuel Bumup(MWd)e Bumup (MWd)
2

(C - Inventories(CI) lInventomes(Ci)
I Gnrou (rboundsng)

e _ _ . __. ._ ._

lUCI}deI Haoicnt

II Ac227
Am-241

ichoe
4 6920E-09 5.1-309 0OOE+00

2 2BF0E-02 5.183 09 0 O0E+0

2 43t-05 Avg MeV
1 19E+02 00150 3616E+14
1 83E-02 I 00250 7.490E+13

Am-242rn 3 5400E-06 3 09 5.183 09 0

Arn-243 3 09 5,183 09 12 1.07E-02 0 0375 6 589E+13

C-14
L CI-36

i.- Cm-243

5.183 09 5,183 09 E+00 5 84E+00 rv

5.183 09 5,183 C 4.34E-07 4.34E-07

5,183 09 2 61tE403 2 61 E4

CM-244 E405 5,183 09 0 00E+00 5 42E-02 5 4 3 624E+13

E-02 0 OOE+00 3 34E+02 1-577E18

7 9240E-06 3 09 0 00E+00 41 0 5750 2759E+14

i Cs-135

,, Cs-i137
_ Eu-154

7 9140E-06 5.18309 0 00E+00 402 0 8500 3 184E+12

1 4 5,183 09 0 C
5,183 09 0 0

7 42E+03 12500 2629E+13

3 52E+01 3 52E+01

Eu-155
Fe-55i H-3

- Kr-8

Pa-231
t Pb-210

i Pm-147

Pu-238
Pu-239
PU-240

i Pu-242
Ra-226

I.. Ra-228
Ru-1 00
Se-79

* Sn-126
i Sr-9O

E-04 5.183 09
E.45 5.18309

-02 5,183 09
E07 5,18309

3 25E+00 3.25E+00

3 8220E-02
5 5780E-06

I

5,183 09 0 OOE+00 2.98E-01
5,183 09 0 00E+00 1.23E+02
5,183 09 0 00E+00 3 89E-03
5,183 09 0 OOE+00 1 98E+02
5,183 09 0 00E+00 2 89E-02
5.183 09 O0E+00 4 09E-05

5,183.09 0O0E+00 227E-05

2 98E-C

17500 8 629E+10
22500 1 382E+08
2 7500 8 844E+06
3.5000 2 667E+04
5 0000 1t20E+04
7 0000 - 1.259E+03
11 0000 I Q29E+02

2.27E-05

5,183 09
5,183 096.4240E-03 5,183 09

I 8744E-02 5 183 09
8 3540E-03 5,183 09
1 4606E-01 5.183 09
2 04000E06 5,183 09
1 1804E-08 5.18309
1 1864E-09 5,183 09
3 2580E-10 5,183 09
12524E-05 5,183 09
12052E-05 5,183 09
1.2638E+00 5.183 09

0 000+00 516E+00 5160+00

0000+00 3 330+01 3 33E+0t
0 000+00 9 720+01 9 720+01
0000E+00 4 330+01 4.33E+01
0 000+00 7.570+02 7.570+02

5,183 09 0 00E+00
5,183 09 0 00E+00
5,183 09 0 00E+00
5,183 09 0 00E+00

6 12E-05 6112E-05
6 15E-06 6 15E-06
1 69E-06 1 69E-06
6 49E-02 6 49E-02

000E+00 625E-02 625E-02
0 OOE+00 6 55E+03 6.55E+03

Tc-99 4 4140E-04
Th-229 4 3480E-09
Th-230 1 0760E-06
Th-232 I 1926E-09
TI-208 4 6200E-08
U-232 1 2406E-07

5,183 09 5,183 09 0 00E+00
5,183.09 5,183 09 - 0 00E+00
5,183 09 5,183 09 0 00E+00
5,183 09 5,183 09 0000+00

5.183 09 5,183 09 0 00E+00
5,183 09 5,183 09 0 00E+00

5,18309 5,18309 000E+00
5.183 09 5,183 09 0 00E+00
5183 09 0 00 1.17E-03
5,18309 5,18309 000E+00

5,18309 000 342E-03

EOS5 2 25E-05
-03 5 58E-03

E0u6 615BE-06
E-04 2 39E-04
E-04 6 43E-04 Thermal Power

:-03 4-75E-03 Nominal Heat Bounding ,
U-233
U-234
U-235

U-236
tJU-238

- Y-90
W Othtr Rartioclucdes,

91

D

1 21E+01 1.21 E+01
0 00E+00 1 17E-03
1.38E-01 I 38E-01

2.73E-03 3 42E-03
6 550.03 6 550+03

Output x -- Heat Output
(Watts) (Watts)
952E.01 9-525E01

Total Total2f

5,183 09 5,183 D9

-n Sumnmury. and Checks'. 1"

7.07E+03 7 07E+03 I

fta
1 | Template Selection Summary

From SFD Used - Basis for Parameter Diferences:

Reactor Moderator LOIrT WATER HEAVY WATER Thi Terroate was used forthe l0" eases.

Fuel Cladding ZIRC Z^,RC Thes Imtl matcies on at pararftls exep eviarent (u s)

SOL tMM Consttuents- U U

BOL Enrichment % O to S

Burmup Summr^ary (MW d) -_ |Basis for bumup used In estimate:f From SFD Estenated
Nominal 5S183 Nordbrau hirrp sel eqtaeual ts tq1de bLariP

Bounding -. 5,183 Rsradg brai esbmialed by asss ^0L heav retat mass was tece ECt

L rcth90ks '-I -.

Estimated Br^up!
Bumup Multiplier Given Bumup Estimated EOL HMIGhven EOL NM

r- n n iI I 2-- 2.591

L 'Reactor shutdown., cre removal, Storage. shipping or other date confirming that irradbaon ceased trfe
2Total bNanp for all W assocdated wi this wsrisieet rriust be dvided by SOL heavy rmetal mass to get specific bumiup values (MWdtMT)

I
Marcti 2003
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Fuel Radionucinde Inventory Worksheet -
L Fuel and Template 1nfortlaf,

Fuel Name HWCTR IS (U ZRI LEU
SNF ID s 977

Fuel Units & Desct: 3 - TUBE
Heavy Metal Mass. 130t= , EO115776kg
ROD Storage Site: INEEL

'Fuel decay start date: 1964
Estimates as of: 2010

Template: HFBR (Heavy Water, Orc, 0 to 5., U)
5
Template Bumup(MWd): 5

Template BOIL Heavy Metal Mass (MT): 0 0D034251
Temnblte Decay Time: 36 veas

Esthmated
Canister usage

i 014

I1. Estimates . ' s m X. X, b y.A y, Gamma Sources

. Photon Total
Ci/MWd From - JNominal Bounding Fuel Intital Activity- Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)i Bumup (MWd)
5

(Ci) bnvertories(Ci3 Inventories(Ci) Group (bounding)Radionuclide

15,12223 15.12223 00(0E+00 7 1E-05
15,12223 000E+00 346E+02
15,12223 7O0E+DD 535E-02 5.E-02

311E-02 3.11E-02
C-14 1 1264E-03 15,12223 15,12223
Ct-36 83760E-11 15,122.23 15,12223
Cm-243 50340E-07 15.12223 15.12223

I 1.70E+Ot 1 70E+01 0.0575 2.082E.14
1.27E-06 0.0850 1 228E.14

Cm-244 1 0450E-05 15,12223 15.12223 C
6 4420E-02 15,122.23 15.122 23 0 00E+00
7 9240E-06 15.12223 15.122 23 0 COE.+00 11.~

7 61 E-03
1 58E-01
9 74E+02
1 20E-01
1 20E-01

2 16E+04
1 03E+02

0.2250 1 057E+14

4 600E+13

01250 8 099E+13

8049E+14
15,122.23 15,122.23 0 00E+C0 1.20E-01 9.291 E+12

15,122.23 0O0E+CO 2 16E+04
Eu-154 6.7900E-03
Eu-155 6-26CE004
Fe-55 5.7480E-05

0 00E+00 1 03E+02 1
9 50E+00 9 50E+00 2.2500

15.1222 8 69E-01 8 69E-01 27500 2.580E.07
H-3 2 38COE-02 15.122 23
1-129 7 5020E407 15.122 23 15,122.23 1

E-02 15,12223 15,12223 000E+00

= 35000 7 782E+04
70s0003o 3264E+04

_ oo 3.674E+03 La
_ II 0DD0 4 169E+022 23 15,122 23 0 OOE+00 8 44E-02 844

Pa-231 B 0 00E+00 1 19E-04 1.19E-04
Po-210 4 3B40E4- 6 63E-05 6 63E-05
Pm-147 9 950E-04 15,122.23
Pu-238 6 4240E-03 15,122.23
Pu-239 1 8744E-02 15,122.23

1..50E+01 1 50E+01 1iJ9 71E+01
2 83E+02

15,122.23 15,122.23 1
15,122.23 0 00E+00 2 21E+03

Pu-242 3 0 00E+00 3 08E-02 3 0BE-02
Ra-226 1.1804E8- 1.79E-04 1 79E-04
Ra-228 1.1864E-09 15,122 23 15,1

15.122 23 15.1Ru-106 3.2580E-10
E-05 15.122 23 15,122 23 0 00E+00 1 89E
E-05 15,122 23 15,122 23 000E+00 1 82E

E-05 1 79E-05
E-06 4 93E-06
E-01 1 89E-01
E-01 1 82E-01
E+04 1 91E+04Sir-90 12i;38E+00 15,1

Tc-99 4 4140E-04 15,1
Th-229 43408E-09 15,1

0 00E+00 1 91E
)0 0E+00 6 67E+00

Th-230 1 0760E-06 15,122.23 15.122 23 C
Th-232 1 1926E-09 15,122.23 15,122.23 C
Th208 4 6200E-08 15,122.23 15,122.23 I

6 67E+00
6 58E-05
1 63E-02
1 8OE-05
6 99E-04)0 0E+00

U-232 1.2406E-07 15,12223 15.122.23 000E+00 1 88E-03 1 88E-03
U-233_ 91620E-07 ------ -- --- --

15.12223 15.1Z.2 0 00E+C
E-03 15,122.23 15,12223 0 00E+00 3 54E+01
E-06 15,122.23 000 341E-03 000E+00

S-0 15.12223 15,122.23 0.00E+00 4 03E801

Thermal Power
Nominal Heat Boundhng.

Outpult Heat output
(Watts) - (Watts)

2.78E+02 2.78tl+02
Total TotalI5,12Z Z3 U W8 9 917E-U3 7 96E-03

Other Radionuchldes
M. Ternplate Selection Sumnary, r

T'emplate Selection Summary

223 15,12223 0 00E+00 1 91E+04 1 91E+04
2 06E+04 2 06E+04

taecks. -, -- !

From SFD Used - Basis for Parameter Differentces:
Reactor Moderator HEAW WATER HEAVYWATER Terryate was tued to te toovrig reasms

Fuel Cladding ZRC ZIRC Ths itchel t r allt pPameters xceit errirdmet (-rdeis)
BOL HtM Constituents U U

BOL Enrichment % 0 to 5

J
|aumup Summary (MWd)' Ilasis tor- bur. used in estimat JI ---- - I~~~ ---.--.-- - - - -

I
Nominal F

Bound ng|

-______ 1 122 NcmwW bumnp tel eqWloli botwdeg burmu.
__________I___ 15 1

22
.
2
3113ourrig bumeup resliated by asuhirag BOL heavy mela mms was telce EOL.

kChecrsks

Estimated Bumup
Bumup It Irer Given BumTup Estamaled EOL HMWGiven EOL HUt

3283 1 2 59Nominal

Bounding I 32 8 I. _ _ _ _ _ _
Reactor shutdown, core rernoval, storage. shipping or other date confirming Mt Irradaton ceased lor tuel

t
Total buimup tor all hadl associated with tia worsheotel must be divided by BOL heavy metal mass to get specfic bua.up values (MWdNIT)
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Fuel Radionuclide Inventory Worksheet

L Fuel aid Template Ifiornf tionmi
Fuel Name HWCTR OT (U02) LEU

SNF ID #- 283
Fuel Units & Descr 8 TUBE
Heavy Metal Mass BOL EOL-139 532kg
ROD Storage Site, INEEL

'Fue decay start date 1963
Estimates as of 2010

Templte PWR (Lght Water, Zirc. 0 to 5%- U)
'Temptate Sumup(MWd) 61 92

Template SOL Heavy Metal Mass (tMT): 0 00176911
- I Temptate Decay Time: 35 years

Estimated
Canster usage

18"x15'
036

r. a
_e

-

-r 
*

m - __ x. _ xh D yb

Li. r.asJ.iEuice '--'--- '.. - - - - -.. - -.. - - a.
-Photon Total

I CY/MWd From Nominal Bounding Fuel Inrtial Activity Nominal Fuel .Sourinrg Fuel Energy Photonslsec

Radconucide -I Template -- Fuel Bumup (MWd)' Bumup'(MWd)
2

- (CO) - lnventories(Ci) InventonestCi) I Group (bounding)

% Ac-227
Arn-241

8 7758E-1 20963 OUUE4.tA] - 1.tt .._
209 63 0 00E+00 - 11.8:4E47V 1 .04r-Ul Avg WYte

209 63 0 00E+00 3 01 E+01 3 01 E+011

Am-242m 209 63 0 OOE+00 6 02E-02 6C
o A', 910M WA 0 nm00E 13An-243 ovu w Lvu vv7 w wurw 6d

209 63 209 63 0 00E+00 I 0 2.506E+12

.E07 209 63 209 63 3 0850 1.262E.12

2 5081E-04 209 63 526E-02 01250 8758E+11

4 9015E-02 +401 1 03E+01 02250 1 082E+12

CO-60 2 5581E-03 0 OOE+00 5 36E-01 5 36E-01 0 3750 4 654E+611

Cs-134 4 0536E-05 209 63 209 w3
Cs-135 I 4433E-05 209 63 209 63
Cs-137 1 3979E+00 209 63 209 63

Eu-154 2 0203E-02 209 63 209 63
Eu-155 1.7684E-03 209 63 209 63

Fe-55 4 3136E-05 209 63 20963

H3 2 0769E-02 209 63 209 63
1129- 9 8288E-07 209 63 209 63

Kr-85 2 8214E-02 209 63 209 63
No-237 1 1218E5-O 209 63 209 63

0 00E+00 8 50E-03 8 50E-03
0 00E+00 3 03E-03
0 00E+00 2 93E+02
0 00E+00 4 405E+09

0 00E+00 2 2500 7097E+05
3 2 7500 1 453E+06

E+00 3.so00 1 499E+05
2 06E-04 2 06E-04 5 0000 6 407E+04

5 91E+00 5 91E+00 7 O000 7-85E.03
0 00E+00 2.35E-03 2 35E-03 11.00uO 8 482E+02

Pa-231 0 00E+00 2.73E-07 2.73E-07

! P5-210
iW ' Pm-147

_ Pu-238

209 63 0 00E+00 1.78E-08
963 209 63 000E+00

1.78E-08
7.66E-02
1.56E+01
2 44E+00

-02 209 63 209 63
1 1623E-02 209 63

Pu-240
Pu-241

i Pu-242

it- AU10
Se-79

lv Sn-126

~-- TC-99
Tht-229
Th-230
Th-232

I Tl-208

I 5132E-02
9 0036E-01
6 4260E-05

209C
2CS 6

+00 it7E+00
209 63 0 00E+00 t.89E+02
209 63 0 OOE+00 1 35E-02
209 63 0 00E+00 4 78E-08
209 63 0 00E+00 - - I 11E-09

1.89E+02
t 35E-02
4 78E408
1 11E-09

S 63 209 63 000E+00 1
209 63 209 63
209 63 209 63
209 63 209 63

0 00E+00

9 1667E-01
3 9357E-04
1.2057E-1 0

1 92E+02 1 92E+02
8 25E-02 8 25E-02

209 63 209 63 0.00E+00 2 53E-08
209 63 209 63 - 0 00E+00 4 41 E-06
20963 209 63 - O00E+00 1.1 t E-09
209 63 209 63 0 00E+00 3.66E-05
209 63 209 63 0 00E+00 9 93E-05
209 63 209 63 0 OE+00 5.26E-06

2.53E-08
4 41 E-06

1.7474E-07

2CS 63 29 631 O OOEi;~uO

Thermal Power

i Normnall Heat Bounding
- Output Heat Output
_ (Watts) - (Watts)
_ 4.822-00 4J itE+00

Total Total

) ov~w w ---w-v-w

-1 4489E-06 209 63
- - 7 5824E-06 209 63

0 00 9 66E-03 9 36E-(
209 63 0 00E+00 t59E-(U-236

206 A UU AC-
2CS 63
209 63

2 06 4 040-00z
20S 63 0 OOE+00 -9 1699E-01

Other Radionucides 2 81E+02

Ifl.-] ennpattSled ion Sary, BUM bp Smry, arr -tsa - -_1_ s -4
i I Template Selectin Summary _

From SF t Used B1ass for Parameter Differences-

Reactor Moderator- UGHT WATER UGHT WATER Ths erpate was used or the bong reasons

I Fuel Cladding ZIRC zIRC This felnatcheson a1 pararnwls escept aedisrent (uissoiwn)

SOL HU Constituents U U -

mi B OL Enrichment # - O10 to S __

I- Bumup Summary (MWd)2 Basis for bumnup used In estimate: - -F From SF0 Estimaled

Nom al r 209 63 Ncuneal binu set equal ID b aokig wlu
Bounv m-g 209 63 V burnp taken kom SF0 ard crveied to MWd using BOLt139 7sa9

Checks ..

Estimated Bumup/
Bum Mu GCven Bumup Estimated EOL HWM/Gven EOL HM

Nominal 0 04 - 00
Bounding 004 - --

'Reactor shuttown, core moval, storage. shippwmg or ote date contmmmg tha dradabon ceased tr f

2Total burnup for all fuel associated with this worksheet must be dvided by SOL heavy metal mass to get specific bwnup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet
L Faed and Template Inforinafoni ,

Fuel Namet HWCTR RMT & SMT (U METAL) LEU
SNF ID #- 790

Fuel Units & Descr. 10 TUBE
Heavy Metal Mass: BOL. : EOL.63 746kg
ROD Storage Site: INEEL

'Fuel decay start dlate 1964
Estimates as of: 2010

Template: HFBR (Heavy Water, Zirc- 0 to 5%. U)
'Template Bumup(MWd): 5

Template BOL Heavy Metal Mass (MT): 0 00034251
Temolpte Decay Time, 35 years

Est mated
Canister usage

18-xtS
045

L.Ehmaltues ., m Xn X - b Y. AY I Gamma sources

C/UMWd From , Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup(MWdO

t
Burnup (MWd)' (Ci) Inventories(CI) Inventories(C)

Pnorton - - T lat
Energy Photonslsec
Group (bounding)Rad'ionunlhde

61,103 94 0 OOE+00 2 87E-04 2 B7E-04 Avg. MeV
(94 0 OOE+00 I 40E+03 1 40E+03 I 00150 4263E415

0 0250 8 830E+14
Am-243 30375 7768E+14
C-14 1 1264E-03 61,1 11E+t14
CI-36 8 3760E-11 61.103 94 61.103 94 0 00E+00
Cm-243 5 0340E-07 61.103 94 61.103 94 0 00E+00 3 08E-02
Cm-244 1 0450E-05 61,10394 61.103.94 0 006+00 6 39E-011 6.39E-01
Co-60 6 4420E-02

7 9240E-06
7 9140E-06
I 4316E+00
6 7900E-03
6 280OE-04

61,10394 61,103.94 000E+00 394E+03 394E+03 0 3750 1 859E.14
61,103 94 61,103 94 0 00E+00 4 84E-01 4 84E-01 05750 3252E,15

61,10394 000E+00 484E-01 4 84E-01 0 8500 3 754E513
I 875E+04 12500 3 093E+14

Eu-154
Eu- 55
Fe-55 5 748DE-05
H-3 2 3800E-02

61,10394 61,10394 000E+00 351tE+00 351E+00
61.10394 61.10394 000E+00 1 45E+03 1 45E+03

1 7500 1.017E812
22500 1 630E.09
2 7500 1 043E+08
3.500 3 144E+05
5.0000 1 320E05I
7 0000 1 485E+04 _

7 5020E-07 61,10394 61,10394 000E+00 4-58E-02 4 58E-02
61,103 94 61,103 94 0 00E+00 2 34E+03 2 34E+03

94 0 00E+00 3 41 E-01 3 41 E-01 11 1 685E+03
I 82E-04 4 82E-04

Pb-210 2 66E-04
Pm-147
Pu-238 6.4241D-03 61.103 94 61.1
Pu-239 1 8744E-02 61.103 94 61.103 94 0OOE+00 1 15E+03 1 15E+03

3 94 - 61,103 94 O OOE+00 5 10E+02 5 10E+02
3 94 61,103 94 0 00E+00 8 92E+03 8 92E+03

Ra-226 1 1804E-08 61.1
Ra-228 1 1864E-09 61.103 94 61.103 94

3.2580E-10 61,103 94 61,103 94 0 00E.00 1 99E-05 1 99E-05
61,103 94 61.103 94 0 00E+00 7 65E-01 7 65E-01

7 36E-01 7 36E-01
Sr-90
Tc-99 44
Th-229 4 3480E-09 61.103 94 61.,
Th-230 1 0760E-06 61.103 94 61.103 94 0 00E+00
Th-232 1 1926E-09 61.10394 61,10394 0 00E+00 7.29E-05 7.29E-05
Ti-208 46200E-08 61,103.94 61,10394 000E+00 2.82E-03 2.82E-03
U-232 1 2406E-07 61,103.94 61,103 94 0 OOE+00 7.58E-03 7.58E-03
U-233 91620E-07 61,103.94 61,103 94 O0OOE+00 5 60E-02 5 60E-02
U-234 23440E-03 61,103.94 61,103 94 000E+00 1 43E+02 1 43E602
U-235 -2 3296E-06 61.103 94 000 1.38E-02 0 00E+00 1.38E-02

Thermal Power
Nominal Heat Bounding L

Outputi Heat Output
watsf-Y " Watts -

tFZ4O z buZ~ a],u~q i.U jua. U.Uut+UU 1 b0jt+LAJ 1 5W254.J I 12E+.03 1 12E.03
4 03E-02 322E-02 4 03E-02 Total Total

Y-9U 1.2642E1+00 61,10394 61,10394 0005+00 772E+04 7725+04
Other Radionucides 8 34E+04 8 34E+04
Il. Template Selectio Sunmar, Bwmup Suiamary. ancisl Check. s_ _ _ _ _

Template Selection Summary - -

From SFD Used Basis for Parameter Differences:
Reactor Uoter*11rw HEAWWATER HEAVY WATER Tins Tplate wa used ftrt9 toov reason.

Fuel Clsdeg ZIRC ZIRC TkW iei es on al pareters exrcept erichment (utonwvnv
BOL H-M Crmtstituents U U 7

BOL EnrIchment % 0 to S

Bumup Summary (MWd)2 Basis for bumup used In estimate:
From SFD Estimated

Nommnall 61 103. 94 -nup e eql to tz i
Bounding- | 61 103. B94 -g bringp estiraetd by 8ssurkrl BOL heavy metal rnt ast wice E0L

Checks 1
Estimated Bumupl

Bumu Mller Given Bumup Estimated EOL HMtGiven EOL HM
Nomial - 2.59

Boundng 3 83
'Reactor shutdown, core renoval, storage, shipping or other date contirming tht Irractation ceased for tuel

'Total bxumup for aI fuel associated with fas worlsheet must be ddividd by S0L heavy metal man to get speciftc bumup values (MWdAtUT)

. I

L-01

U
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Fuel Radionuclide Inventory Worksheet

X Fuel and Template Inflrsomion. -,es
Fuel Name HWCTR SOT (U02) LEU

SNF ID# 120
Fuel Units & Descr 96 - TUBE
Heavy Metal Mass BOL. ; EOL=249 725g
ROD Storage Site: INEEL

'Fuel decay start date 1964
Estimates as ot 2010

Template HF8R (Heavy Water. Z~rc.. 0 to 5%. U)

aTemplate Bumup(MWd) 5
Template BOL Heavy Metal Mess (UT) 0 00034251

Template Decay lime 35 years _

Estimated
Canister usage

18'x10'
1 t09

_Or�

_

JI.IEshmntes : . . ^ m - x- X.X b Y. Y.+ Gamma Sources
a nsr oa

'CiMWd From , Noominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template . Fuel Burnup (iWd? Bumup (MWd) (Ci) tnventories(Ci) InventoriesiCi)

I Photon lotal
Energy Photons/secI Group (bounding)Radioniuclide

Ac-227
Am-241
Arn-242m
Arn-243
C-14

_ _ . _ _ .

239,374 53 239,374 S
239,374 53 239,374 S
239,374 53 239.374

53 01 112E403 J Avg MeV
54E+03 00150 1870E+16

8 47E-01 I 00250 3459E+153 5400E-06 E-t0
I 05ftO-0r 29.3 7i 53 4 93E-01 4 93E-01 0 0375 3043Eo15

I 1264E-03 239,374E 0 00E+00 2 70E+02 2 70E+02

CI-36

t Crrn-243
Lp Cm-244

CO-60
Cs-134

I C-1 35

I Cs-137

F Eu-1 54

8 3760E-1 1 0 OOE+00 2 01 E-S 2 OtE-05

5 034 3.374 53 0 O0E+00 1.21E-01

0 0575 3295E815
00850 1943E+15
01250 1282+715
02250 1 674E+15
0 3750 7281 E14

tc 239.374 53 0 00E+00 2 50E-00
239,374 53 0 C

T.9240E-06 239,374 53 239,374 53 t
7.9140E-06 239,374 53 239.374 53 t

I 90E+00 0 5750 1.274E+t6
1 89E+00 08500 1.471E+14

1.4316E+00 239,374.53 3 43E+05 3 43E+05 1 12500 1212ES15
170 3985_,.12

Eu-tbS
Fe-55

6 7900E-03
6,2800E-04
5 7480E-05
2 3800E-02

1t63E+03 1 63E+03
OOE+00 1.SOE+02 1SOE+02

I 0 00E+00 .38iE+01 1.38E+01
.

EKjr-85
Ut Np-23

3 0.00E+00 5 70E+03 5 7C

t 7500 3 985E+12

2.2500 6384E+09
2 7500 4 084E+08
3.5000 1232E+06
5 O0OO 5 170E+05
7000 58 8t6E+04
10000 86600E+03

239,374.53 0OOE+00 1 80E-01
239,374.53 0 OOE+00 9 1

239.374 53 239,374.53 (
S 239.374 53 239,374.53 I 1 89E-03

,,e,., ^7A g '2
Pb-210 4 3840E-09

5 Prn-147 9 9500E-04
Pu-238 6 4240E-03

L Pu-239 I 8744E-02

1 05E-03

239,374 53 2 38E+02 2 38E+02
E+OO 1 54E+03 1 54E+03

0 0OE+00 4 49E+03

Pu-240 239,374 53 239.374 53 0 OE+00 2 OOE+O
239.374 53 239.374 53 0 0OE+00 3 50E+OPu-2

Pu-242 2 04OE-06 239,374 53 239,374 53! Ra-226 1 1804E-08 239,374 53 239,374 53
L. Ra-228 1.1864E-09 239,374 53 239,374 53

4 88E-01
2 83E-03

10 2.84E-04 2-84E-04
1 7.80E-05 7.808-05Ru-1 06

Se-79
Sr>126C

3.2580E-10
1.2524E-05
1.2052E-05

239,374

Sr-90
Tc-99

Th-230

U-232

239.374 53 239,374.53 0 OOE+00 3 OOE+00
239,374.53 239,374 53 0 OOE+00 2.88E+00
239,374.53 239,374.53 0 OOE+00 3-03E+05
239,374 53 239,374.53 000E+00 1 06E+02
239,374.53 239,374.53 0 OOE+00 1 04E403
239,374.53 239,374.53 0 OOE+00 2 58E-01

3 OOE+00
2.88E+00

1 0760E-06
1 1926E-09

- A 6200F-08

2 58E-01

239,374 53
239,374 53

--- -- 
__._

E+OO i 2 85E-04 2 85E-04 I
E+00 1 11E-02 1 11E-02
E+OO 2 97E-02 2 97E-02 Thermal Power
E+CO 2 19E-01 219E-01 tioirtt Heat /Bouning

1.2406E-07
',

U-233 91620E-07
U-234 2 340E-03
U-235 -2.3296E-06
U-236 2 6620E-05

239,374 53 239.374
239,374 53 239.374.
239,374 53 239,374
239,374 53 0 00
239,374 53 239,374

0 O8E+00 561E+02 561E+02
5 40E-02 0 OOE+00 5 40E-02

I 0 0OE+00 6 37E+00 6 37E+00

, ouputn *, Heat Ouwc
(Watts) '( W (atts)
4AOE+03 4,408.03

Total Total
r

U-238
3.e Y-90

O tther F

-1.3291 E-07
1 2642E+00

laclionuclides

239,374.S ' 58E-01 1.26E-01 1 58E-01
0 OE+00 3 03E+05 3 03E+05

3,27E805 3.27E405

'N �� �_- 0,:lul. _Ten ate betection Snismsey. l

From SFD 0 Used . Basis for Parameter Diftfencres

K Reactor Moderator HEA[ Y WATER HEAW WATER TiTr Teirniate was uset thr ie lo" measons

I Fuel Cladding ZIRC ZtRC Riis W mttes ron datrpretars exrt rdinent lnitunwn)
BOL HM Constituents U U

a [ BOL Enrtchment % Oto S

L12 Burnup Summary (UWd)
2  

Basis for bumup used in estimate-
From SFD Estimated

Nom 239,374.5 i.. ti XM WsetI iqual bDtotrdr bt
ESounding-| 239,374 5Basliig borsi esnatedt by assreng SOL heaqi metat mats was tice EOL

Cheacks - -.

Estimated Bumupt
Bumup Mutipier Givern Bumup Estimated EOL HNM/Given EOL HM

Nominal 3283 25't
Bounding 83Z8

Reator shutdown, core removal storage sippig or oaer date crnfimningthat Irraclation ceased for lue

'Total burmup for alt hel associated wth Nhs wotisheet must be divided by SOL heavy metal mass to get speofic bumup values (MWdfMT)
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Fuel Radionuclhde Inventory Worksheet -
L Fuel and Temptafe Iufom on , e

Fuel Name: HWCTR SPR (U-ZR) LEU
SNF De : 783

Fuel Unit & Descr 56 -TUBE
Heavy Metal Mass: BOL : EOL437 679kg
ROD Storage Site: tNEEL

'Fuel decay stau dater 1964
Estimates as of. 2010

Template. HFBR (Heavy Water, rc., 0 to 5%. U)
'Template Bumup(MWd): 5

Template SOL Heavy Metal Mass (MT). 0 00034251
Temolate Decay Timei 35 years

Estimated
Canister usage:

18"x15'
- 255 1

lUl.Esbmlntes m Xb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd) Bumup (MWd)a (Ci) Inventoea(Ci) Inventoide(CI) Group (bounding)
Ac-227 4 6920E-09 419,538 84 419,53884 0 OOE.0O 1.97E-03 I 97E-03 Avg MeV
Am-241 22880E-02 419,53884 419,53884 0OOE+00 960E+03 960E+03 00150 2927E+16
Am-242m 3 5400E-06 41953884 419,53884 000E+00 1 49E+00 1.49E+00 0.0250 6063E+15
Am-243 2 0580E-06 419,53884 419,53884 0 0OE+00 8 63E-01 8 63E-01 0.0375 5334E+15
C-14 1 1264E-03 419,538 84 419,53884 0 00E+OO 473E+02 4.73E+02 00575 5775E+15
CI-36 83760E-11 419,53884 419,53884 OOOE+0O 351E-05 351E-O5 00850 3405E+15
Cm-243 50340E-07 419,538 84 419,53884 00OE+0O 2.11E-01 2311E-Ot 012s0 2247E+15
Cm-24 180450E-05 419,538.84 419,53884 0 00E+00 4 38E+00 4.32E+00 02250 2334E15
Co-60 6 4420E-02 419.538 84 419.538 84 0 00E+00 2 70E+04 2.70E+04 03750 1276E+15
Cs-t34 79240E4-0 419,53884 419,53884 0 002+00 1 32E+00 3.32E+00 05750 2233E+16
Cs-t35 7 940E-06 419,538 84 419,53884 002E+00 3532E+00 3.32E+00 08500 2578E+14
Cs-137 1 4316E+00 419,538 84 419.53884 0 OOE+0O 60tE+0 6501E+O 1250 2124E+15
Eu-tS4 6.7932E-03 419,53884 419,538 84 002E+00 2535E+03 285E+03 12750 6985E+15
Eu-tS 642100E-04 419,53884 419.53884 0OOE+00 2163E+02 263E+02 22500 1119E+10
Fe-SS 547480E-05 419.53884 419,53884 OOE O 2410E+O 2 0413E+Ot z750 715E+08
H-3 233800 E-02 419.53884 419,53884 000E2+00 03 999E+03 159E
I-t29 7 5020E-07 419,53884 419,538.84 00OE+00 3.15E-04 3t50E-04 S.OoO 9062E+OS
Kr-8 3 8220E-02 419,538 84 419,538 84 0 OE+00 1 60E+04 1 60E+04 70000 1.019E+-0
Np-237 1 5780E-06 419,538 84 419.538 84 0 OOE+00 2 34E+00 2 34E+00 110000 P 157E+04
Pa-231 76820E-09 419.53884 419,53884 0 00E+00 334E-03 314E-03
Pi>21 0 4 3840E-09 419.538894 419.5388+4 OOOE+OO I 84E-03 t.84E-03
Pm-1247 9950E-04 419.53884 419.53884 OOE+00 4917E+02 417E+02
Pu-238 64240E-03 419,5388 8004 4OOE+02 270E+03 2970E+03
Pu-239 16744E-02 419,53884 419,53884 0OOE+00 7186E+03 786E+03
Pu-240 8 3540E-03 419,53884 419,53800 4 2 72E+00 3t50E+03 350-E+03
Pui-24t I 4606E-01 419,538.84 419,538 84 0 OOE+OO 6.13E+04 6 13E+04
Pu-242 2 0400E-06 419,538 841 41t9,538 84 0 OOE+OO 8 561E-01 8 56E-01
Pa-226 t 1804E-08 4195&38.84 419.538 84 OODOE+OO 4 95E403 4 951243
Fta-228 1 1664E409 4t938449.538 84 OOEO 98E404 4 98E044
RutO06 3 2580E-1 0 419.538 84 419.538 84 OO0OE+OO It37E-04 t 371E44
Se-79 I 2524E405 419,538 84 419.538 84 O OOE+OO 5.25E+00 5 25E+OO
Sn-1126 I12052E405 419,53884 419,53884 O OOE+OO 5 06E+00 5 06E+OO
Sr-90 12638E+00 419,53884 419.53884 0 OOE+00 5.30E+0O 5 30E+05
Tc-99 4 4140E04' 419,538 84 419-53884 O.OOE+OO 1.85E+02 I 85E+02
Th-229 4 3480Ead9 419e538 84 419,884 0 OOE+Oe 5 82E203 5 72E2+3
Th-230 ItO760E406 419,538 84 4119,538.84 OOO0E+OO 451IE-01 4 51E-01
Th-232 I 1926E409 4t9,53884 419.538.84 0OOOE+OO S OOE404 S OOE044
Ti-208 4 620DE-08 419,538 84 419,538.84 0 OOE+OO t 94E402 t 94E402
U-232 I 2406E407 419,538 84 419.538 84 0 OOE+OO 5.2E0E2 S 20E402 Thermal Power

t-233 9 S620E407 419,538 84 419,538 84 0 OOE+OO 3 84E-01 3 84Ea Nominal Heat Bounding -
U-234 2 3440E403 419,538 84 4119,538 84 O OOE+OO 9 83E+02 9 83E+02 Outpuit Heat Output
tJ-235 2 3Z96E-06 4t19,53884 0 00 9 46E402 O OOE+OO 9 46E402 (,wafts) (Wpm)

U-236 2 6620E405 419,538 84 419,538 84 O OOE+OO 1.12E+0t t t2E+Ot 7.71 E+03 771E+03

U-1238 -13SE001.38 000 277E401 _ 221 E-01 Z.771E41 Total Total

Y-90 t.2642E+00 419,538 84 419as38 84 0OOOE+OO 5 30E+OS5 5.30E+OS
Other Radionuclides 5 72E+OS 5 72E+OS

lL TemlaeSelection9_rsan,Bu up Sumatry, mWCbecksn, W -, - ,3
Template Seecion Summary -

From SFD Used Basis for Parameter Differences:
Reactor Moderator HEAWV WATER HE-AW WATER This Termpa t bed for thle " reasoie:

Fuel Ciaddchg ZAC ZIRC Thi foel rei es on al paametes except ereidate (unlaose
BOL HM Constituents U U

BOL Enrichment % Oo 5

Burnup Summaryr (MWd_ _ Basis for bumup used in estimate:
From SF0 Estamated

Nomirat 419,538 84 Nomial blumup sel equal ti bivia i ijp.

Bounding 419,s38 84 Boiar bffup estiated by ease suaN heavy metal maa was fc EOL

Checks

Estuntedt Bumupt
N umua mul"Bun GivenM_ umup Estimated EOL HNMGiven EOLtHM

Nominal 32a2 9

Bounding 3283

'Reactor shutdown. core removal storage shipprig or other date contirning hat irradation ceased for fuel.

'Total bumrup for at fuel associated with tinis worksheet must be divded by 30L heavy metal mass to get specific buimup values (MWd4MT)

1L
0
I I
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tenplate Jofrmat ,ZV 
Estimated

Fuel Name HWCTR SPRO (U02) ALUM LEU 'Fuel decay start date 1964 Canister usage

SNFID# 115 Estenatesasof 2010 18-x10

Fuet Unnts 3 Der. 3 - TUBE Template HFBR (Heavy Water, Alum, 10to20% U) 008

Heavy Metal Mass OL. , EOLe6 49kg 'Template Bumup(MWd). IS

ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0 00034251

Template Decay Time 35 years

¶1. Estimates ,X Xb * b Y. Yb Gamma Sources

. Photon Total

Ci/MWdFrom Nominal Bounding Fuel Initial Activity Nominal Fueuel Energy Photonstsec

Radionuclide Template FuelBumup(MWd)" Bumup(MWd)' n (Ci) Ivenloies C)) Inventones(Ci) Group (bounding)

Ac-227 2 6507E-09 6176 98 6,17698 0 OOE+00 1 64E7 5 1 64E-0S AV9 MeV

Am-241 28587E-02 6.17698 6176998 0OOE+0 177E+02 I77E+02 00150 4372E+14

Am-242m 8 3267E-06 6,176 98 6,17698 000+DO 5 14E-02 5 14E-02 0 0250 9 Or4E+83

Am-243 6 3920E-06 6,176 98 6.17698 0E+00 3 95-02 3 95E-02 0 0378 7S38E+13

0C14 29567E-08 6,17698 617698 006+00 1.83E-04 1 83E-04 00675 8 684E+13

i CW6 59507E-35 6,17698 6,17698 0OOE+OO 368E-31 363E-31 00850 5097E+13

Cm-243 tS333E-06 6.17698 6,17696 0006+OO 947E-03 947E-03 01250 3358E+13

Cm-244 61980E-05 6,17698 6,17698 0006+00 3 83E-01 383E-01 02250 4395E+13

Co-60 2 2720E-06 617698 6,176 98 0 00+00 1 40E-02 1 40E-02 0 3780 1 911Et13

Cs-134 1 3787E-05 61,7698 6t.7698 E 0 +00 852E-02 852E-02 05780 3287E+14

Cs-t35 48607E-06 6,7698 6,17698 QOOE+00 300E-02 300E-02 08500 3773E+12

Cs-137 1 4300E+00 6.176 98 6,176 98 0 OO+O 8 83E+03 8 383+03 1.280 1 774E+12

Eu-154 6.2340E-03 6,17698 6,17698 0OOE00 385E+01 385E+01 17500 1023E+11

Eu-155 5 0213E-04 6,17698 6,17698 0OOE+00 3.10E+00 31OE+00 22500 8 826E+06

Fe-55 25980E-O5 6,17698 6,17698 0OE+00 1 60E-01 60E-01 27500 1 474E+06

_H-3 20100E-03 617698 6,7698 O00E+OO 1 24E+01 1 24E+01 35000 2659E+04

I -129 7 1600E-07 6,17693 617698 O0OE+00 4 42E-03 4.28-03 50000 1tlEE+04

Kr-85 38813E-02 6,17698 6,17698 OOOE+00 240E+02 240E+02 70000 1.25E+03

N-237 39360-06 617698 6.17698 0OOE+00 2.43E-02 2 43E-02 110000 1.A24E+02

Pa-231 5.2460E-09 6,176.98 6,176 98 0 00E+00 324E-OS 3 24E-5

' Pb-21 0 4 8933E-13 6.176 98 6176 98 OOEO 3 02E-09 3 02E-09

Pm-147 6BOOOEF-04 6,79 6,798 OO+OO 5 44E+00 5 44E+OO

li Pu-233 4 9107E-03 6,176 93 67 8 0 OOE+OO 3 0E+01 3 03E+01

Pu-239 1 0313E-02 6,176 98 67.8 0 OOE+OO 6 37E+01 6 37E+Ot

Pu-240 54093E-03 6,17698 6.17698 0 OE+O 3 34E+01 334E+01

Pu-24t t 8253E-01 6,176 98 6,769 OOOE+OO t t3E+03 1.13E+03

Pu-242 3 0713E-06 6,17698 6.176 98 0 OOE+.00 7 0-02 70 94-02

I Ra-226 t.167E-12 6176.98 6.176 98 09 E+OO 938-09 9 11E-09

Ra-228 2 6227E-14 6,17698 6,17698 0006.0 .62E-106 1 62E-10

Tu-t6 3.2393E-14 6,17698 6,17698 000E+00 t74E406 74E-0

Se-79 6 2533E-0 6,176 98 6.17698 0008+00 41-05 4.74E-02

Sn-t26 1 1393E-05 6.176 98 6.176 98 0 E+ 7 04E 7.04E-02

S-90 8t2873E+00 6,176 98 6,176 98 O OOE+00 7 95E+03 7.95E+03

Tc-93 8 0353-07 6,176 98 6,176 98 0 OOE+00 4996-03 2 69E+-0

C-23 -2 353356-06 6,7.800 4260 080 260 Wts Wts

Th-229 2.t067E-02 6t17698 6,98 8 00OE+000 t31E-08 8.31E-08

TI-23 2 0387E-10 6,176 98 6,176 9 0 60E+OO 3 56E-06 3 26E-06

3h3 - 2393E-+4 6,176 98 6,176 98 0 O8E+0O 2 OOE-t03 2 OOE-0

i Ti-208 6~~~~66553E409 6t68 679 OEO1E5 414

U-0232 1 8033E408 6,176 98 6,79 OOE+O tE404 t.tt1E404 Theiinal Powe

U238 5800E-10 6,176 98 65,t76 98 0 OOE+OO 5 30E406 5.30E406 Nommnal Heart Sounding

U-234 a 0733E407 6,176 98 1,76 98 0 OO+O 49E-3 4943 Otu Hetupt

U-235 -5335EC06 6t176.98 000O 4.21E4303 OOOE+OO 42tE43(afts

-, U-236 t30E56,176 98 6,t7-6 98 OOOE+CO 8 03E402 8 03E402 1.07+02 1.07E+2

U-238 -14207E408 6t698 0 00 3 67E43 3 58E-03 3 67E-03 Total Total

+T Y-0 2873E+00 6,176 98 6,76.98 0OE+O 7 95E+03 7 95E+03

Other Radionuctides 8 396+03 8396+03

. .T~t dcnSunmar,. 80trnup Sunsvy and] Clicts _ ___________________

Template Selection Summary

f11 TesasplatFrom SFD Used ass or Parameter Dlerences

s Reactor Moderator. HErAW WATER HEAVYWATER Teml(iate was teed Icr Itlesag reaset

Fuei Cbeddin g - ALUM kWU mh ueratom on &I parameters excWp anweni t (* )

80L HU Constituents UU

I SO8L Enrkchnent % lo to 20

:1 Bumup Summaryc(M f d) 101 _ BSasis tor bumup used In estumate.

w From SFD Estimated

Nominal 6 176 98 NrW bam4 set eqalW ID bwdt g hum

Bounding 6,176 9 er warip esialed by assrg 80L heavy eta ns was twce EOL.

LT- Checks 
.

Estimated Bumup/

Bumup Mulliplier Given Buup Estiated EOL NWGivei EOL HM

T~a inpNominal wit this 2 02

Bounding] 1085

-Reactor shutdown core removal, storage, shipping or other date contimning that Irradalbon ceased tor luel

W 'ToW bumup for ait fuel assoriated with fws worksheet must be ivided by S0X heavy meW mass to get specific bumup values (MWd1vMT)

DOESNF/REP-078 
March 2003

Revision 0 
Page C475 of G-581



Fuel Radionucilde Inventory Worksheet -
L Fue and Tenplate lnfirnafioia ;2,

Fuel Name. HWCTR SPRO (U02) SST LEU
SNF ID4 978

Fuel Units & Decr 5 -TUBE
Heavy Metal Mass SOL. , EOL=89 362hg
ROO Storage Sit INEEL

'Fuel decay start date: 1964
Estimates as of. 2010

Template HFBR (Heavy Water, SST. o to 5%. U)
'Template Burnup(MWd). S

Template BOL Heavy Metal Mass (MT). 0 00034251
Template Decay Tme 35 years

Estinated
Canister usage

18-X10

I 006

U. Fsbtimates o , m x. xv b Y. yb Gamma Sources
I I - Photon Total

CiIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Boundting Fuel Energy Photons/sec
Template FuedlBumup(MWd)9 Bumup(MWd)W (Ci) lnventories(Ci) nventones(CI) I Group (boundino)Radionuclide

Ac-227 5 A All: . AA A o£= A j O^= P.A
J uArxt+uu 4 8t5i4 4 85E0-4 Avg. I

Am-241 0 00E+00 1 82E+04 1 82E+04 0D1
Am-242m 1 0302E-C O 8 79E+00 8 79E+00 OD250
Am-243 5 2400E-05 4 47E+00 4 47E+00 0 0375
C-14 2 2160E-02 85.315 00 I 89E+03 00575 1 301E+15
CI-36 4 1880E-04 85,315 00 00850 6126E+14

I 6766E-05 85,315 00 85,315 00 0 C 01250 3 976E+14
7 3320E-04 85,315 00 85,315 00 0 00E+00 0 2250 4 978E+14
5 1480E+00 85,31500 85,31500 000E+.00 4 2 t43E+14

Cs-1 85,315 00 0 00E+00 I 48E+00
Cs-135 0 0 00E+00 320E-01 3,20E-01 08!
Cs-137 1 23E+05 123E+05 12500
Eu-154 9 2140E-03 85.315 00 7 86E+02 7 86E+02 17500 1.347E+12
Eu-155 8 1360E-04 85.315 00 22500 1 724E+11

5 3720E-02 85.315 00 85.315 00 0 00E+( 2.7500 9 934E+08
4 4560E-02 85,315 00 85,315 00 000E+00 2.413E+06

85,31500 85,31500 000E+00 7 82E-( 1 010E+06
Kr-85 85,315 00 85,315 00 0 00E+00 2.76E+03 2 76E+C I 135E.05
Np-237
Pa-2311
Pb-21 0
Pm-I147

85,315 00 0 00E+00 I 68E+00
85,315 00 0 00E+00 7.99E-04

1 68E+00
7 99E-04

1 286E+04

4 0520E-09
7 89COE-04

3 46E-04 3 46E-04
6 73E+01 6.73E+01
310E+03 3.10E+03Pr^-238 85,315 00 85,315 00

85,315.00 85.315 00 L
Pu-241
Pu-242
Rta-226
Ra-228
Ru-106
Se-79
Sn-i126
Sr-9O
Tc-99
Th-22

85.315 00 0 00E+00 2 286+03
85,315 00 0 00E+00 1 16E+05 1 16E+05

1 6742E-05
1 0912E-08
2 0780E-10
7 4020E-10

85,315 00 85,315 00
85,315 00 85,315 00

I 43E+00 1 43E+00
9 31 E-04 9 31E-04

85,315 00 85,315 00 0 00E+00 6 32E-05
85,315 00 85,315 00 0 00E+00 2 43E+00
85,31500 85,315.00 000E+00 1 52E+00 1.52E+00

4 3360E-04
1 9490E-09
9 9520E-07
2 0900E-1i

0 00E+00 8 85E+04 8.85E+04
0 00E+00 3 70E+01 3a70E+01
0 00E+00 1 66E-04 1 66E-0485,315.00

85.315 00
8.tS I 00 85 315rin 0 0VWr

- - - - - -
1 5278E-07
4 1360E-07
4 1200E-07
2.170uE-03

-1.7036E-06

85,315 00 85,315 00 0 00E+00 1 30E-02
85,315 00 85,315 00 0 00E+00 3 53E-02
85,315 00 85,315 00 0 00E+00 3 51E-02
85,31500 85,31500 000E+00 1.85E+02U-234

U-235
U-236
U-238
Y-90
Other Radionuchides

Thermal Power
Nominal Heat Bounding

OutPut Heat output
(Waats) (Wats)
952E+03 952E+03

85.315 00 0 00 1.93E-02 0 00E+00 1 93E-02
2.23E+00500 85,315.00 000E+00 2.23E+00

0 00 5 65E-02 127E-02 5 65E-02
85,315 00 0 00E+00 8 85E+04 8.85E+04

7 34F.J05 7 3A4.E+

Total Total

FlLTTemplate Seecdvo Summary,. Sortnu Somaury, and Cbecks.- . w'
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER Ths Tempate was used for tre b"r reawers

Fuel CLadn 1 fin SST S^ Thit hd imaies ron al parameters except eritn (u~onia)
BOL HMConstfituents U U

BOL Enrichment % 0 to S

[i
BurmuP Summary (MWd)' jBasis for burnup used in estimate:
r

I
Nominal |

Bounding
i 315 0I ) Noina biu pseteygial to bowd.dn bunu4i.

1 85 31 5 0018omrdfnt banep esbmalvd by assarirm SOL, heaw metal mass was tmce EFOL
-

I

Nominal

Estimated Bumupf
Bumup Multiplier Given Bumup Estimated EOtL HM/Glven EO HM

32.70 i 2.27
32.70

'Reactor shutdcwn, core removal, storage, shppmg or otwer date conrming that irradation ceased fior ku

'Total bunup for al fuel associated with this wodtsheet must be divded by SOL heavy metal mass to get specific bumup values (MW6IUT)

DOE/SNF/REP-078
Revissfon 0

March 2003
Page C-476 of C-58t



Fuel Radionuclide Inventory Worksheet

X Fuel and Template lnf loo _ ,
Fuel Name: HWCTR SPRO (U02) ZR LEU

SNF ID A: 772
Fuel Units & Descr 48- TUBE

HeavyMetal Mass BOLe EOL=1809221Mg
ROD Storage Site INEEL

'Fuel decay start date 1964

Estimates as ot. 2010

Template HFBR (Fleavy Water Zirc . 0to5%. U)

3Template Bumup(MWd) S

Template SOL Heavy Metal Mass (MT) 0 00034251
Temolate Decay Time 35 years

Estimated
Canister usage

18'x1O0

1 055

h- V Ia
h Yb I Gmma oures s~.oon ota

rs
ill. Estimates -

CAAMWd Fron Nominal Bounding Fuel Initial Activity _ Nominal Fuel Bounding Fuel

- . . ...... uwd,sa ltn lnventones(CI) linventonet(Ci)

E yPh Toton Total

Grotto (bounclina)
- -

Radionuclide Template rue. inu .. qt W .-.-..-.- ,

Ac-227 4 6920E-09 173,423 oo 173,42300 0 O0OE+00 8 14E-04 814E-04

Am-24t 2 2880E-02 173.42300 173,423 00 0 OOE+OO 3 97E+03 3 97E+03

Am-242m 3 5400E46 173 4230 173,42300 0 00E.00 614E41 6 14E-01

Am-243 2 0580E-06 173423 00 173,42300 0 OE+00 3 57E41 3 57E41

C-14 1 1264E-03 173,42300 173,42300 0O.E+00 1 95E+02 1 95E+02

CP36 83760E-1t 173,42300 173,423 00 .OOE+00 1 45E-05 1.45E-05

Cm-243 50340E-07 17373,423 0 173,42300 O0+00 8.73E-02 8 73E-02

Cm-244 1 04SOE-05 173,42300 17342300 0O.00 1.81 E+00 1.81tE+00

Co-60 64420-2 17342300 173,423 00 OOOE+0 1 12E+04 11t2E+04

Cs-134 7 9240E-06 173.423 00 173,423 00 0 0000+ 1,37E+.00 137E+00

Cs-135 7 9140E-6 173,423 00 173,423.00 0 OOE+00 1.37E+00 1 37E+OO

Cs-137 1 4316E+00 173.42300 17342300 OOE+00 248E+05 2 48E+05

Eu-154 67900E03 173,42300 173,423 00 0OOE+00 18E+03 1 18+03

Eu-155 62800E44 t7342300 173,423 00 0 OOE+00 1 09E+02 1 09E+02

Fe-55 5 7480E45 173,423.00 173,423 Oo 0000.00 997E+00 9 97E+00

ei H-3 2 380E-052 173,423173173,423 0 OOE+00 4 13E+03 4 13E+03

1-129 7 502007 173 42300 173,42300 0000+00 1.30E-01 1 30E-01

19Kr 75 38220E-02 17342300 173,423.00 00000 6 63E+03 6 63E+03

- S5780E6 173,423 00 173,423.00 0 OOE+00 967E1 9 67E-01

Pa-231 7.8820E-09 173,42300 173,42300 OOE+00 1,37E-03 ,37E-03

2 Pb-210 43e40E4 173 423o 72 3 30 I 0 oOEC .04 7 60E-44

Pm-147 9 9500E44 173,423 00 173,423 00 0000+00 1.73E+02 1.73E+02

^ Pu-238 64240E43 173,42300 173,42300 0OOE+00 1.11E+03 1.11E+03

Pu-239 I 8744E402 173.430 423 200 0oEa 35E+03 3 25E+03

Pu-240 8 35400-03 173.423 00 173,423.00 0 OE+O 1 450+03 1 45E+03

Pu-2410 664 7,2 0 13430 0 OOE+OO 2 53E+04 2 53E!_?4

Pu-242 204000-6 173,423 00 173,423 00 0000+00 354E-1 3 54E41

Ra-226 118048 173,423 00 173,423 00 0 0OE+00 2.05E43 2 05E43

Ra-228 1 184E0-09 17342300 173,42300 000+00 206-44 20604

Ru-t06 3 2580E-10 173,423 00 173,423 00 000E+O 5 65E-5 5 65E-0

Se-79 1 2524E-0 173.42300 173,400 0 000E.0 2 17E+00 217E+OO

Sn-t26 12052E5 173,423600 173,423.00 0O0+00 2 09E+00 2 09E+00

Sr-90 1.2638E+o00 17342300 1423 00 0 +0 219E+05 2 19E+0

Tc-99 4 4140E-04 173,423 00 173.423 00 0 000+0 7 6501 7.654E+1

Th-229 4.340E-09 173,423 00 173,423 00 0 000+00 7,54E-04 7 4E-04

Th-230 1 0760E-6 173,423.00 173,423 00 00 0+00 1 87E-1 1 870-1

Th-232 1 1926E-9 173.423 00 173,423 00 0 OOE+00 2 07E-04 2 07E-04

TE208 46200E-8 173.42300 17342300 O 801E-03 8 01E-03

U-232 12406E-07 173,42300 173,42300 0OOE+00 215E-2 2.15E42

U-233 91620E-07 173,42300 173,42300 OOE+00 159E-01 1.59E41

U-234 23440E-03 173,423 00 173,423 00 0 OOE+00 4 07E+02 4.07E+02

U-235 -23296E4-6 173,42300 000 391E-02 0000+00 391E02

U-236 2 6620E-05 173,423.00 173,423 00 0 00E+00 462E+00 4 62E+oo

U-238 -13291E-07 173,42300 OO 11401 913E-02 1 14E-01

- Y-O 1 2642E+00 173,42300 173,42300 OOE+00 2190+05 219E+05

VOlther Radionuclides 237E+05 237E+05

t L S 4 . . . U . . , , . 5 t . m n ~ n t ~ n m i d h e k R. ~ < . - V J - -

Avg MeV

00150 1210E+16
0 0250 2 506E+15
0 0375 2.205E+15
00575 2.387E+15
0 0850 1 408E.15
0 1250 9288E.14
02250 1213E+15
0.3750 5275E+14
05750 9231E+15
0 8500 1 065E+14
12500 8 779E+14
1 7500 2.887E+12
22500 4 6250.09
27500 2.959E+08
3.5000 8 924E+05
5 0000 3 746E+05
7 0000 4 213E+04
11 000 4781E+03

Thermal Power

Nominal Heat Boutding
Outpu. HeatOutput
(wafts) (Watts)

3198E+03 3 19E003

I Total Total

Template Selection SunmarY
From SFD Usd Basis for Parameter Dtherences

Reactor Moderator HEAVY WATER ThAWWAT sTrisate was wsed lsrtie Mowtig reasom

Fuel Cildding ZIRC ZIRC Ihs fei rkatEs on at paranrs excpt etaidemrrent (trisn)

BOL HM Constituents U U

BOL Enrichment % Oio S

Bumup Summary (MWd) - - . Basis for bumup used In estinate:

I From SFD Estenated

Nominal 173,423 00leaia b p set ewal to tidt hi

m Boundmg 173.423 bmuipan.' tup ediialted b assurilg L0L ieas'y r-el masm was tWie :OL

Checks -____

EstImated Burnupl
- _ Bumup Multiplier Gven Bumup Estimatd E0L HIWhen EOL NM

Nominal 32.83 259

Boundmg 3z83

; Reactr stitdmwn. core removal storage, shipping or other date confinrsng that Irradiation ceased for kned

.Toad br~ for ap We assocaated wiffh this woriksheet must tbe dvided by SOL heavy meta[ mass ID get specHic su af U v

DOE/SNF/RtEP-078
Rlevision 0
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Fuel Radionuclide Inventory Worksheet -
L Fuld and Template Inrormabon_;, ,

Fuel Name: HWCTR TtEN (U-ZR) LEU
SNF ID 5 680

Fuel Units & Descr- 1 I TUBE
Heavy Metal Mass: BOt. : EOL.162.082g
ROD Storage Site: INEEL

'Fuel decay start date. 1964
Estimates as o^: 2010

Template: HFBR (Heavy Water, Zirc. 0 to 5,% U)
'Template Bunump(MWd): 5

Template BOL Heavy Metal Mass (MTh- 0 00034251
Template Decay Time 35 years

Estimated
Canister usage

18"xtS'
I 050

H. Esbsmates - K 1- -§ m X. X, b Y. Yb i Gamma Sources

CUMWd From , Nominal , Bounding Fuel Initial Acttvity Nominal Fuel Bounding Fuel
Radionuclide Template - Fuel Bumup (MWd)

2
Bumup (MWd? (Ci) Inventornes(Ci) lnventones(Ci)

Photon I Total -
Energy Photons/sec
Group (bounding)

Ac-227 4 6920E-09 I
Am-241 2.2880E-02 1
Am-242m 3.5400E-06 1
Am-243 2 0580E-06 1
C-14 I 1264E-03 1
CI-36 8 3760E-11 1
Cm-243 5 0340E-07 1
Cm-244 1 0450E-05 1
Co-60 6 4420E-02 1
Cs-134 7 9240E-06 1

55.363 95 ..... .... ne AP -
_ _ _ . , . _,

7 29E-04 Avg MeV
155.36395 I 00150 1 084E.16

S 155.363 95 0 00E+00 0o0250 2.245E.15
55,363 95 155,363 95 0 O0E+00 s 975E.t5

S 155,363.95 0 00E+00 1 75E+02 t
155,363 95 0 OOE+00 1 30E-05 t

3 7 82E-02 7 82E-0
I 62E+00 I 62E+00 0.2250 -j

155.363 95 0 (
7 9140E-06 155.363 95 0 0E+00

1 OOE+04
1 23E+00
1.23E+00
2 22E+5OS
1 05E+03
9 76E+01

0 3750 4 726E+14
0.5750 8 270E+15
0 8500 9 545E+13

155,363.95 155,363 95 0 005E00 2.22E+4 7865E+14
Eu-1 54 155,363 95 0 OE+500 1OSE+03 a7E+12
Eu-155 3 95 0 00E+00 9 76E+01
Fe-55
H-3
1-129
KI-85
Np237
Pa-231 3
Pb-210 41
Prm-147 S
Pu-238 f
PU-239 1

0 00E+00 8 93E+00 8 93E+00
2 3800E-02 I 3 70E+03 3 70E+03 3sE

7 155,363 95 155,363 9
2 155.36395 155.3639

7E-01 1 17E-01 8 0000 3.356E+D5 LiS 94E+03 7 0000 3 775E+04
.5780E-06 155,363 95 155.363.95 0 11 0ooo 4284E+03

78820E-09 155,363 95 155,363 95 0 00E+00 1 :
155,363 95 155.363 95 0 O0E+00 6 1

155,363 95 0 O0E+00 I 55E+02 1.5SE+02

8744E-02
0 O0E+00 9 98E+02 9 98E.02
0 O0E+00 2.91 E+03 2 91 E+03

8 3540E-03

Pu-242
Ra-226
Ra-228
Ru-106
Se-79

155,363.95 155,363 95 000E+00 .30E+03
155,36395 155,13 95 000E+00 2.27E+04
155,36395 155,36395 000E+00 3.17E-01
155,36395 155.36395 000E+00 1 83E-03
155,363 95 155,363 95 0 00E+00 1 84E-041 1864E-09

3.2580E-10

1 83E-03
1 84E-04

155.363 9
12524E-05 155,363 95

S 06E-05 5 06E-05
95E+500 95E+00

12052E-05 155,363 95 155,363 95 0 00.E00
155,363 95 155,363 95 0 O0E+00

* Tc-99
Th-229
Th-230

5 155,363 95 0 00E+00 6 86E+01 6 86E+01
6 155,363 95 0005+0 6 76E-04 6.76-04
i 155,363 95 0 OE+00 1 67E-01 1 67E-01
5 155,363 95 0 O0E+0O 1 85E-04 1 85E-04

I0
Th-232 i 1926E-09 1
T1-208 4 62w0E-08 1
U-232 1 2406E-07 1

7.18E-03 7 18E-03 I _ _ _ _ _ _ _ _ _

U-233 9 1620E-07 1!

2 3440E-03
-2 3296E-06
2 6620E-05

55,363 95 155,363 95 0 5E+00
55,363 95 155,363 95 0 00E+00
55.363 95 155,363 95 000E+00
55.363 95 0 00 3 50E-02
55,363 95 155t.33.95 0 00E+00

1.93E-02 1 93E-02
. _ . .

3 42E-01
3 64E+02
3 50E-02
4 14E+00

Nomninal Heat Bounding
Outputt Heat Output
(Watts) (Watts)
2Z85E03 "85E.03

Thermal Power

U-236 .1~

-i 3291E-07 155,363 95 0 00
- -- - - --- -- -- - - - - -

1 .iZ"Zt-+t .1 15536395 t53 3F3 9=, n
w l.JSW aJ IDD,- UD t

1 02E-01 Total
1 96E+05
2.12E+05

Total

r . \ . .

ITemplate Sesection Sumrnary

Reactor Moderator [
Fuel Cladding

It. NtM Constituents

From S Used Basis for Parameter Differences:
VY WATER 171st Template was useed fr tie So"ng reams
ZIRC WThs hlt datoies On al parameters erc erricment (urrowne L

BOL Enrtchment % | | 010 5 S

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

Nominal 155 363 95 Nomoalbxiusp set equ al btalikg biamL
Bounding 155 383 95 Bunting bump estimated by assuming BOL heavy metal mass was twe. E8.

Checks

Estimated Bumupt
Sumup Mult pler Given Bumup Estimated EOL HWM/Gven EO. HfM

Nominal 3283 1 2_i i l
Bounding 32 83

'Reactor shulidown, core removal, storage, shipping or other date confirmng that Irradlation ceased tfr hwJ
5
Total bumup tor all ful assodated wih ths woriksteet must be dvrded by 60L heavy metal mass to get specific bumup values (MWdUTM)

DOEtSNFlREP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet -

I Fuel _ATemls:te
Fuel Name tWCTR TUT-1-2 & 1-3 (LVUH)

SNF D10 112
Fuel Units & Descr, 2 TUBE
HeavyMetalMass BOL ; EOL.77.91kg
ROD Storage Site: INEEL

'Fuel decay start date 1964
Estimates as of: 2010

Template- (Worst Case)
2
Templale Bumup(MWd) 625

Template BOL Heavy Metal Mass (T) 0 00186865
Temotate Decay Tome 35 years

Estimated

Canister usage
tS'x15'

1 009

I fl- E -
_s

x_ Yn Xb . .| . .W... _ _
II. k su in asesC5 ,k - .. -

CiIMWd From

I~ Radionuclide _Tenpate

Photon , Total

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Fuel Bumup (MWdW Bumup (MWd)
2  

Ci) Inventortes(Ci) - Inventories(Ci) Group (bounding)
1.26E03 Ag Ma

Ac-227
Arn-241

23
6 4

547.39 0 OOE+00
54739

t26E4 AvgMeV

4 62E+03 0 0150 6812&+14

9 22E+00 I 00250 1.335E+14

8 93E+00 I 0 0375 1 166E+14Am-242m 547 39

Am-243 273 69 547 39 o

C-14 273 69 547 39 E+01 6 62E+01 I 0 0575 1B135E2+14

CI-36
'- Cm-243

273 69 54 6 25E-01 1 25E+OO 00850 7161E+13

E-04 273 69 O: 2 37E-01 4.74E01 0 1

I 6848E-01 273 69 0 OOE+OO 4 61E+01 9 22E+Ot

2 8086E+01 273 69 0 OOE+OO 7 69E+03 1

3 4148E-04 0 O0E+OO 9 35E-02 +14

Cs-135 4 3976E-C 547.39 0 O0E+O0 2 1 649E+13

Cs-137 2 104 547.39 E+04 1 25M0 1-153E+15

Eu-1 54 3 69 547.39 6 84+e02 1 7500 5099E+11

Eu-155 273 69 1.89E+01 3 78E+01 22500 f

- Fe-55 2.9308E-01
I H-3 2 4311 E-01

1-129 1 0618E-05
Kr-85 5 9882E-01

Np-237 1 5668E-04
Pa-231 2 8656E-6
PO210 2 3918E-08ii Pm-147 1 6900E-02

'Pu238 2 9808E+00
- - Pu-239 41648E41

273 69 8 02E+01 1 60E+02

273669 54739 000OE+00 665E+01 13
O OOE+OO 2 91 E403

547.39 0 00E+0O 1 64E+02
54739 O.OOE+00 4 29E-02

54739 0 OOE+00 - 7.84E-04
547.39 0 08E+00 6 554-06

54739 0 O0E+OO 4 63E+00

70oo00 7.506E+04
11 0000 8582E+03

1.31E-05
925E+00

273 69
273 69
273 69

547 2 8 16E+02 1 63E+03
1.14E+02 2 28E+02

Pu-241 4 8704E+01
Pu-242 2 45608-03
Ra-226 6 4400E8-
Ra-228 5 9952E-07
Ru-106 8 5526E-07
Se-79 1 9181E-04

a Sn-126 1 6671E-04
Sr-90 1.9799E+01

- Tc-99 6 7678E-03
Th-229 1 74888E06
Th-230 5 8704E-06
Th-M232 -4 2431 E-09
Ti-208 8 7573E-05

U-232 2 3706E-04
U-233 3 6128E-04
u-234 1.2780E-02
U-235 5.7486E-04

OO0E+00 8 01 E+01
O0E+00 1.33E+04

0 0OE+00 6 72E-01

1 60E+02

547.39
547.39

273 69
273 69
273 69
273 69
273 69

54

1 64E04 - 328E-04
2 34E-04 4 68E-04
5.25E-02 1 05E-01

0 OE+00 4.56E-02
0 0E+00 5 42E+03
0 00E+00 1.85E+00

9 13E024
I 08E+04

547.39 0 OE+00
547.39 0 OE+00
0 00 159E-03

547.39 0.ooE+00273 69 2 40E-02
1.59E-03
4.79E-02 I
1.30E-01 I Thermal Power

1 98-E01 lomrinal Heat Bounding -
273 69 547.39
273 69 547.39
273 69 547.39

C

3 50E+00 7 ODE+00t
fw aits% - fW faila2 191 Ei-0 3A 48Ef-273.69 I _- _ __

I U4~
7, 1YE

W236 273 69 547 39 0 0OE+00 6 43E-02
1- 0 b f - . 12E0 3_ E 6 06E02

_ r

273 69 E403 3 59E-02z
1 08E+04

Ilow. 4o

1 9804E+01 273 69 547.39 0 O0E+00 5 42E+03
-_ 1 69E+04 3 38E+04

Template Selection Summary -Ue ai o aaee rfracs
From SFD Usd Basis for Parameter Diferences:I Reactor Moderator HEAW WATER lo.nsst Cat)

Fuel Cladding ZIRC SST/tNconel el dditdoely maid n se i lrealos tie ore flu as case tsmlalewas used

OL HM Constituents ThandU U,. Th& Pu

BOL Enrichment % oto 100

Bumup Summary (MWd)f . Basis tor bumup used In estimate-
Frrm SFD | Estmated

I I-

i1,- Ch -ec-i

Nominal I _1273 t&jNoiaal bluffil takie toril 5 S~iarK 681WI M IO MWSC11MV5 oU ..or1lase

Bounding - 547.389IBu551 bliaw assiased IDbe Wm eirsiriat bilup
.

- ~i -

Estimated Bumupt
Bumup Multipier Given Bumup Estimated EOL HM/Given EOL HM

Nomnhat O10 2 74

Bounding 021 -

Reactor shutdown. core removal, storage. stapping or other date confirming that Irradation ceased for fuel

5
Tobal bumup for alt fuel associated with this wor.;*heet must be dcided by SOL heavy metal mass to get specific bumr4p values (MWdIAT)

- DOE/SNF/REP-078
tl Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel andTemplate Infornnflont ,

Fuel Namen. HWCTR TWNT (U METAL) LEU
SNF ID #- 791

Fuel Units & Deser 15 * TUBE
Heavy Metal Mass: OL- EEOU321.82kg
ROD Storage Ste INEEL

'Fuel decay st xt date 1964
Estimates as o1 201 o

Template HF8 R (Heavy Water, Zlrc, 0 to 5%, U)
'Template Bumup(lMWd) 5

Template OL Heavy Metal Mess (MT) 0 00034251
Tem-late Decay Time 35 years

Estimated
Canister usaoe

18'x15
068

1L. Estimates: "~ m x, XD b Y. yD [ GammaSources

. - . , I Photon Total
CWiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)
2

Burnup (MWd)' (Ci) lnventories(Ci) Invenlories(Ci) I Group - (boundmgni)
,- ,

Radionuclide
Ac-227 4 6920E-09 308,482 10 308,482 10 0 OOE+OO 1 45E-03 1.45E-03 Avg. I
Am-241 2 28BOE-02 308,482 10 308,482 10 0 OOE+00 7 06E+03 7 06E+03 O Ot!
Am-242m 3 5400E-06 308,48210 308,48210 0 00E+00 1 O9E+00 I 09E+00 0 Z

E-06 308,482.10 308,482t10 00E+00 635sE-O 6.35E-01 I 00375 3.922E+15
O OOE+00 3 47E+02 3 47E+02 0 0575 4246E+15

CI-36 00850 2504E+15
Cm-243 5 0340E-07 01250 1652E+15
Cm-244 1 0450E-05 308,482.10
Co-60 6 4420E-02 308,482.10 308.482 10 0 OOE+00 1 99E+04 t
Cs-1t4 7 9240E-06 -,5flt AA9- in !'fl AS! In n mp-nni~ !' AAFM I 44s nn

Cs-135 7.9140E-06 308,482.10 308,482.10 OOE+00 2 44E+00 2 44E+00 0,8500
Cs-t37 I 4t6+FOOn ntiit AR9' in AtiA AR!' In n nnr~,1n A A~~- A A99:Ac I I _ __ -*----- t m2E. 1 R

-- - - - - - - - - - - - - - . -1-
Eu-t54 6.7900E-03 308,482 10 308,482 10 0 OOE+00 2 09E+03 2 09E+03 17500 5136E+12

308,482.10 6OOE+00 1 94E+02

H-3 23800E-C

1 94E+02
1 77E+01
7 34E+03
2 31 E-01
1.18E+04
1.72E+00

22500 8 227E+09
2.7500 5263E+08
3.5000 1 587E+06

1-129 75020E-07 UKr-85 3 8220E-02 308.482 10 308,482.10 0 O0E+00 1.18E+04
Np-237 5 5780E-06 308.48210 308.482.10 0 OE+O 1.72E+00

210 308,482.10 0OOE+00 2 43E-03 2 43E-03
308,482 10 0 OOE+00 I 35E-03 1 35E-03

Pu-238 6 4240E-03 LAPu-239 1 8744E-02
Pu-240 8 3540E-03 308,48210 308,482 10 0 006+00 2 S

I 4606E-01 308,482.10 308,482 10 0 OOE+00 4 51E+04 4 51E+04
308,482 10 308,482 10 0 OOE+00 6 29E-01 6-29E-01

0 00E+00 3 64E-03 3 64E-03
Ra-228
Ru-I 06 3 2580E-10
S-79 I 2524E-05 3n~ 4R7 1n -tn -R t n

Sn-126 1.2052E-05 308,482.10 308,482 10 0 OOE+00 3 72E+00 -3 72E+OO
308,482.10 308,48210 0 OE+00 390E+05 390E+05

Th-229
308,482.10 308,48210 OoE+00 1 36E+02
308,48210 308,482 10 0 OOE+00 1 34E-03
308.482 10 308,482.10 0 OOE+00 3 32E-01
308.482 10 308,482.10 0 OOE+00 3 68E-04

Th-230 1 0760E-06

1 36E+02
1 34E-03
3 32E-01
3 68E-04
1 43E-02

;_

Th-232 1.t926E-09
TI-208 4 6200E-08 308.482.10 3084
U-232 1.2406E-07 308,482 10 308.4
U-233 9.1620E-07 308.482.10 308.4
U-234 2 3440E-03 308.482 10 308.4

82Z.O O.OOE+00 1 43E-02
ia Power

s8i1O OOE+00
Noninal Heat Bounding

Output Heat Output
lttsl 1WattsI IU-235 -2.3296E-06 308.482 10 000 6 96E-02 0 OOE+00 6 96E4C

U-236 26620E-05 308,48210 308,482.10 0ooE+00 821E+00 8.21E+(
U-238 -13291E-07 308,48210 000 203E-01 I 62E-01 2.03E-0

02
_-_-_-_-:-_

5 6703 5s 67E.03
Total Total

Y-90 1.2642E+00 308.48210 308.48210 OOE+00 390E+05 390E+05
Other Radironucliles 4 21E+05 4.21tE+05
111. Template Selection Snmrnary, Btnuip Sunm rv. ani asecks, . _ _ _ _ __. --_ _
Template Selection Sum ary

From SFD Used Basis for Parameter Differences:
Reactor Modertor HEAVY WAER HEAVYWATER Ths Terpoate Was Lee or Ime tfotbwwg remstrr

Fuel Cladding zinc ZIRC Tis tuel lches on at parmeters ece erslderwt (wiloa)
90tL HU Constiunts1 U U

0OL EnrIchment % O toS

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

oma-- - - 308 48210 Noihal bum4 set equdal l brig bLs
Boundtmg 308 48210 wb esbeuled byasse 80 L hay meal rnass twice E.L

Checks

Estimated Bumup/
Bumup muitihpir Gnien Bumup Estimated EOL HtGiven EOL HM

Nomial 32 83 z_12
Bounding 3283

L
G

'Reactor atdown, core removal, storage, clapping or other date confirming 8ial Irradiation ceased for bud

'Total bumrup for alt fuel assodated wilh this woiksheet must be dvided by S0L heavy metal mass to get specific bumiuep values (MWd/MT)

DOEISNFfltEP-078
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Fuel Radionuclide Inventory Worksheetksh e I

,L Futl and Template knfbromat;i ='
Fuel Name IAN-R1 (COLUMBIA)

SNF ID 596
Fuel Units & Decr 16 - MTR TYPE

Heavy Metal Mass BOL'2 536kg- EOL=2 426kg
ROD Stor Site. SRS

'Fuel decay start date 1994

Estimates as of. 2010

Template ATR (tight Water Alum * 60 to 100%. U)

ITemplate Bumup(MWd) 367.2

Template SL Heavy Metal Mass (MT) 000116689

Estimaled
Canisler usage-

18"x10
0 67

- Template Decay Tre ^ 15 years -

lI. Eahitites . -b . y m Yb I Gamma Sources
ill.Estiate , - m . - - I Pt-r. Ttal

- CVMWd From
Template

Nominal. Bounding Fuel Initial Activity Nominal Fuel -Bounding Ful . Energy Photonslsec

Fuel Burnup (MWd)' Burnup (MWdf ? - (CQ) . -- lnventories(Ci) - Inventones(Ci) Group - (bounding)
2091 OOO+00Radionuclide

__ A C >l1 20 00E00Ac-227 4 b5861E-10 9 39E801 Avg. Uev
3 73E4011 0 ot so 2.494E+1t3

Am-241 1 7832E-03
Am-242m 4 3410E-07
Am-243 1A907E-06
C-14 5 7162E-09

20910 00
20910 0 O0E+00 4 54E-05 9 08E-05 00250

20910 00C 1.56E04A 3 12E404 I_

209 10 5.98E-07 120E-06 4 844E+12

2 934E+12
C0-36

- Cm-243

10455 209t10 00E+00 1.37E-30 274

104 55 3 OOE+OD I 94E-05 2 012E+12

1 OOE+00 3 711 2.528E+12

1 0261E-05 1 0 OOE+00 1 0.3750 1 107E+12

4
.. 01.

I

Cs-134

Cs-135

1 693IE-02 20910 000E+O
209.10 000E+4

3 54E+00 05750 0 7s7E+13

E404 7 21E-04 0 8500
3 4477E-06 1.02 4776.02

Cs-1 37 2.2
Eu-154 3 6
Eu-155 9 f

209 10 E+02 4 77E+02 12s00

209 10 E+00 7 66E+00 1 7

104.55 209 10 01 E+00 2 02E+00 E+07

I Fe^55 4 6977E-04
H-3 6 0485E-03
1 -t29 7 53uOE-07

i Kr-85 1 4989E-01
Np-237 9 5534E-06

Pa-231 1 6550E-09
i Pb-210 26631E-1t

8 I Pm-147 1.8156E-01
Jz Pu-238 1 8990E-02

- Pu-239 4.2838E-04
'^Pu-240 2 4379E-04
Pu-241 4 2511E-02

104.55 2091 1 4 91 E-02 9 82E-02 :+Os

i 0455 209 10 0 OOE+00 6 32E-01 4 31 BE.04

104S5 O OOE+OO 7 87E-05 D I 01 rE+0,2

104 55 0 OOE+00 1 5 7.0000 1 108E.01
11 0000 1.2.4E+00104 55 20910 0 OOE+00 9 ! 3

.w_ w
209 10 0 0E+00 1 73E-07 3 46E-07

20910 0 OOE+00 2.78E-09 5 57E-09

i 9i O+O 90E+01 3 80E+01

104.55 20910 0 OOE+OO 1.99E+00 3 97E+00

104.55
104 55

I O OOE+OO 4 48E-02 8 96E-02-
I 0 00E+O0 2 55E-02 5 lOE-02

I 0 OOE+00 4 44E+00 8 89E+00
ri nnr�m 3 R(F-05 7 60E-05

1 4725E-10 104 55 20910 0 00600 1 54E-08 3 OSE-08

8 9760E-15 10455 20910 0006.00 9 38E-13 1 88E-12
Rla-228
Ru-100
Se-79

1 Sn-2 26
I Sr-90

10455 20910 OOE+00 207L-02 41jEtiJ
104 55 209 10 0 00E+00 1.35E-03 2 70E-03

1 1574E-05 104.55
2 1680E+00 104.55
42239E-04 104.55
3 9270E-12 104 55

O OE+OO 1.21 E-03 2 42E4S3
0 OOE+00 2.27E+02 4.53E+02
0 OOE+00 4 42E-02 8 83E-02
0 O6E+00 411E-10 821E-10

n O ooEao 3 51E-06 7 02EC06209 le3 3578E-08
Th-232 1.5
Ti-208 4 (
U-232 1.1

S 20910 0 00+0 1 62E-12 3 23E-12
*^ ivatr~nl A 4 8E46t A 77E-06

104 5'i5 4Wr 1U U ,` w
104

~Ul2332:
U-234 I I
U-235 -2.'

U-236 1 i
i L'YSM .4,

455 20910 0OOOE+OO
1.55 20910 0006E+.0
455 20910 0 00E+00

I 126E-05 2.73E-05 Thermal Power
I 2.48E-07 4.96E-07 mjNominal Heat Bounding

1 9SL-U I0 .^-i _^a.
10' I I48t-03 51 16`-03

, _, _0_0
104 55
104.55
104 55

0.0O

209.1 0

a 4 82E403 5 11 E-03

0 1 62E-03 3 24E-03

(Watts) , (Watts)

2 83E+00 5 66E00
- - #R

: r 7CIEI:0 00 5 79E-05 5 756-05 0 1"e~

- Y-90 21686E+00 10455 20910
other Radionucides

Terniplate Sekection SIIY, F11APS 7 W,land Check
Temptate Selection Sumrimmar

Fror.^ SFD Used [Basis for Para

Reactor ModerAtain UGAfTWATER UGIHTWATER |

Fuel Cladding ALUM ALUM

_04. NM Constituents U U

OBLw Enrichment % 9320235261 60 to 100

Burp Summary (Mwd)2 - Basis for bun

From SFD Estimated

Nominal | 104SS Nsna brsn eaA

or Checks
Estimated Bumupl

Bumup Multiplier Gwen _umup Eat]

Nominal 0 3
Boun^ding o.26

'Reactor shutdow core rremovai storage, shpping or other date 00inf.fg that riatiOn cd a

OOE+00 2 276.02 4 536.02
2 27E+02 4 55E+02

rmeter Differences:-

Total T otal

1up used In estimate:

iiated tors tie heavy retal mass deslsyed

asedrto be Wm rnwinl bun

mated EOL HNM/GIveri E8L HM

sed tor Sad

2Total burmup for allc at Sasocated with ths wodisheet must be dvided by SBt.leavy metal mass lo get specific bur.^up vajeas (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temnplate InfaoremlioettS Z,

Fuel Name: IAN-RI (COLUMBLA)
SNF ID s: 803

Fuel Units & Descr 5 MTR TYPE
Heavy Metel Mass: BOL=0 685kg% EOL0 685kg
ROD Storage Sihe. SRS

'Fueldemaystartdate 1996
Estmetes as of 2010

Tenplate. ATR (Ught Water, Alun 0t10100%. U)
'Template Bumup(MWd)- 3672

Template BOL Heavy Metal Mass (MT): 0.00116689
Te..olae Decav b__,. 10 . ars,

Estimated
Canister usage

18-xt0'
021

H. Esionaites -.. - m x - x b Y Gamma Sources

I _ . . . Photon Total
CilMWd From Nominal Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd) (Ci) lnventories(CI) Invent IIies4C [ Group
Ac-227 2 8404E-10 12 97 25 95 008E+00 3 69E-09 7 37E-09 Avg MeV
Am-241 1 4935E-03 12 97 25 95 0 OOE+00 1 94E-02 3 88E-02 0 0150

bounding)

S 76F-0 6 1 Ft51- o 075 7 47F---
- R V U R ZC C+ I

1 93E-05 3 87E-05 0 0375 6 475E+tI
7 0 0575 6 840E+11

C0-36 1.3124E-32 129 00850 4 162E811
Cm-243 2 0967E-07 1297 01250 2911E+11
Cm-244 43001E-05 1297 25 95 3 574E+1 I
Co-60 1.9798E-05 12 97 25 95 0 OOE+00 2 57E-04 5 14E-04
Cs-134 9 0795E-02 1297 2595 000E+OO 1 18E+00 2-36E+00
Cs-135 3.4477E-06 12.97 25 95 0 ooE+00 4 47E-0S 8 95E-05

1 602E+11

0 8500
12.97 25 95 000E+00 3 32E+01 6 64E+01 1.2500

712E-01 1 42E+00 1 7500 1 507E+09
Eu-155 1 9469E-02 12.97 25 95
Fe-55 I 7797E-03 12.97 25 95
H-3 8 0065E-03 12 97 25 95

505E-01 O 22500 9 9s6E+07
1.391E+.06

0 00E+00 1 1 656E+05
1-129 7 5300E-07 12 97 25 95 0 00E+00 9 77E-06 LKr-85 2 0705E-01 12.97 25 95 0 00E+00 2 69E+00 5 37E+00 7 000

Y DOUUIUO 1z VI 25 95 u Lvt.+JU 1 z4t-04 Z 48E-04 1100X
0 00E+00 i 65E-0£ 3 31 E-08
000E+00 1 54E-10 3 07E-10

1 76E+01
Pu-238 t 9755E-C IPu-239 4 2838E-04 1297
Pu-240 2 4390E-04 1297 25 95 0 00E+00 3 1
Pu. 5 4058E-02 1297 2595 000E+00 7.01E-01 1 40E+00

0 008+00 4.71E-06 9 43E-06
2 17E-09

Ra-228
Ru-1t06 6 1356E-03 1297 25 95 0 O0E+00 7 96E-(
Se-79 12936E-05 1297 2595 000E+00 1 68E-04 3 36E-04

1297 25 95 OOE+00 1 SOE-04 3 00E-04
25 95 0 OOE+00 317E+01 6.34E+01

E-03 1 tOE-02
Th-229 7 41E-11
Th-230 2.531 OE-08 _-07
Th-232 1 1631E-14 1297
Tl-208 4 6705E-08 1297 25 95 000E+00 606E-07
U-232 1.3151E-07 12.97 25 95 0 00E+00 1 71E-06
U-233 21650E-09 1297 2595 000E+00 281E-08
U-234 1 8399E-04 12 97 25 95 0 00E+00 2 39E-03

ia Power
Nominal Heat Bounding

Output Heat Output
(Wants) (WaltetU-235 -2.7235E-06 12 97 0 00 1 3BE-03 1 34E-03 1.38E-03

U-236 t5493E-05 1297 2595 000E+00 201E-04 4.02E-04
U-23B -4.2851E-09 12 97 000 1 62E-05 1 62E-05 1 62E-05
Y-90 2 4423E+00 12 97 25 95 0 00E+00 3.17E+01 6 34E+01
Other Radionucr des 3-23E+01 6 45E+01

111. T aI'te Sedecion Su ry Burnap Suunerv. and Checks - .
Template Selection Summary ..

From SFD Used Basis for Parameter DrIferences:
Reactor Moderaor UGHT WATER UGHT WATER

Fue Claddng- ALUM ALUM
SOL HU Constluetc U LI

01L Enrlhmarnt % 92 95939437 6010 100

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

From SFD Estimated
Nomrinald 12.97 Noiral bumup assuted to be 2. of BOL heavy mntal mass

Bounding 25 95 Bfndeg burup sianed lDbe tbc emeal bunup

Checks

Estimated Bumup/
Bm Muile Given Bumup Ebmdnated EOL HM/Gven EOL HM

Nominal 0 _ 06 098
Boundeng 012

4 lIE-01 b21tE-t

Total Total

L

'Reactor shutdown. core rermoval storage. hpping or otaer date conlirning miat Inadation ceased for fuel

'Total burusp tor at fuel assocated witi ths woilsheet must be divided by BOL heavy metal mass to get speific burnup values (MWdVT)
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Fuel Radionuclide Inventory Worksheet

)L Fdel and Template aIn ator _ati2
Fuel Name: IEA-Rt (UALX HEU) BRAZIL

SNF ID #: 954 -

Fuel Units & Descr 43 - ASSEMBLY
Heavy Metal Mass- BOL=8295kg EOL.4C975kg
ROD Storage Site SRS

'Fuel decay start date, 1998
Estimates as of 2010

Template ATR (ULght Water. Alun, 60 to I 00%, U)
'Template Bumup(MWd)- 3672

Template BOL Heavy Metal Mass (MT) 0 00116689
TeAm 17at D -a Tlme t0nea

Estimated
Canister usage

1t8x1)0
19

-- I - -
21.. Liamma bources

- 31. L tiluesbes m x,, X. b Y. Liamma Sources

Photon Total
CtIMWd From Nominal Bounding Fuel Inkial Activity Norninal Fuel Bounding Fuel Energy Photons/sec

Template * Fuel Bumup (MWd)' Burnup (MWd)' (Ci) lnventones(Ci) _nventories(C) Group - (bounding)II adioni
Ac-227
Am-241

iclide
2 84D4E-10 - E-07 .Y

1 4935E-03 :+00
1 40E-03 2 79E-03Am-zqzm

Amn-243 0 00E+00 4 69E-03 9 38E-03 0 0375 1.569E+14

-C-14

.. Cmn-243-
;A Cm-244

A45 0 0OE+00 1.80E-05 3 60E-05 I 00575 1 657E+14
3.143 73 6,287AS 0 00E+00 4.13E-29 8 25E-29 I 00850 1E008E+14
3,143.73 6,287.45 0 0OE+00 6.59E-04 1 32E-03 I 0 1250 7.054E+13
3,143 73 6,287.45 0 0OE+00 8660E+13

Co-60 1.979BE-05
CS-134 9 0795E-02
Cs-135 3-44T7E-06

3,143.73
3,143 73
3,14373
3,143.73
3,143 73
3.143 73

6,287.45 0 0OE+00 6.22E-02 1 24E-01 03750 3.a8E.13
6,287.45 0 00E+00 2 85E+02 5 71tE+02 05750 6 E301014
6,28745 0 OOE+00 1.08E-02 217E-02 0 8500 3.074E+13
6,287 45 0 00E+00 8 04E+03 1 61E+04 12500 1 o00E+13
6,287 45 0 OOE+00 1 72E+02 3 45E+02 1 7500 3652E+11
6.28745 OOOE+00 612E+01 1 22E+02 22500 2415E+10

Cs-1

I 7797E-03 3.143 73 6,287 45 0 00E+00 5 59E+00 1 12E+01 2 7500 3369E+08

N f H-3 8 0065E-03 3.143 73 6,287 45 0 00E+00 2 52E+01 5 03E+01 3 5000 4 012E+07

I

I !

1-129 7.5300E-07 3,14373 6,28745
Kr-85 20705E-01 3,14373 6,28745
Np-237 95507E-06 3,14373 6,28745

0 OOE+00 4 73E-03 5 0000 3 333E+03

Pa-231-
Pb-21 0
Pm.147

1-j Pu-239
Pu-240

1 .2740E-09
1 1838E-11 3 6,287 45 OOOE+00 3 72E-08 7.44E-08

3 6,28745 0 00E+00 2.14E+03 4 27E+03
3 6,287 45 0 OOE+OO 621 E+01 1 24E+02

04 3.143 73 6,28745 0 OOE+00 1.35E+00 2 69E+00
2 4390E-04 3,143 73 6,287 45 0 OOE+OO

Pu-241 5 4058E-02 3,143 73 6,287 45
q Puo-242

Ra-226
Rta-228

3 6329E-07 3,143 73
> 63E-07 5.27E-07

E+OO 1 82E-11 3 63E-11
6,287 45 0 OOE+00 1.93E+01 3 86E+01

143 73 6.287 45 0 00E+00 4 07E-02 8.1 3E-02
I 1574E-05 3.143 73 6.287 45 0 OOE+00 3 64E-02

I Sr-90
Tc-99
Th-229

2 4417E+00 3.143 73 6,287 45 0 OOE+00 7 1
4 2239E-04 3,143 73 6,287 45

7.28E-02
1 .54E+04
2 66E+00
1.80E-08
1.59E-04
7.31 E-1t

2 8568E-12 3,143 73
Th-230
Th-232 0 OOE+00 3 66E-11

' T111

UJ-1

---
208 5 0 00E+00 1 47E-04 2.94E-04

232 6,287.45 0 OOE+00 4 13E-04 8.27E-04 Thermal Power
6,287 45 0 OOE+00 6 81 E-06 1.36E-05 Nominal Heat Eounding

_ Outt - Heat Output3.143 73 6,287.45 0 00E+00 5 78E-01 1.1 6E+00
-2.7235E-0 6 3.143 73 0 00 1 67E-02 8 13E-03 I 67E-02 1 - s j _

6 3,14373 6,287.45 0001+00 487E-02 974E-02 969+01 1i.99E+02

9 3,143 73 0.00 1 92E-04 1 79E-04 1 92E-04 Total Total
2 4423E+00 3.143 73 6,287AS 0 OOE+00 7 68E+03 1t54E+04

ides 7 81E+03 1.56E+04

_ Template Selection Summrary
IFrorn SFID I Usedt I

_ Reactor Modrbtor UG WATER LliHTINATER _

Fuel Cldde ALUM ALUM_
BOL HM Constituents U

,, BOL Enricturient % 93 1065584760otc _

Basis for Parameter Dsfferences

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

From SFD Eatinated
Nomil 3 143 731brnnal turimp catlaialed frem te eavy metal mass destryed

Coegks 6.287 451BoUtdeg buSng assumed ID le tbce nrrl bursip

Checks _

Eatimated Burnupl
Bumup Multplier Given Bumup Estmaated EOL HM/Given EOL HM

Nominal 1204 1041

Boundmg 2 41_
'Reactor shutdowns, core removal storageshppLng or other date confimrnng Va t Irradation ceased for lue

'Total burnup for al tuel associated wdih 8s workshieet must be dvided by SOL heavy metal mass to get specitic bumnup values (MWdUT)

__ DOE/SNFIREP-078
-. Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel Man TemPlate Iofonzaton -

Fuel Name: IEA-Rt (UALX t EU) BRAZIL
SNFe 10 545

Fuel Units & Descr: 84 - ASSEMBLY
Heavy Metal Mass: BOLk63 Stkg EOL.61 732kg
ROD Store Site: SRS

'Fuel decay start date 1998
Estimates as of: 2010

Tempbte. ATR (Light Water, Alurn, 60 to 100-., U)
"Temptate Bumup(UWd): 3672

Temptate BOL Heavy Metal Mass (lT): 000116689
T-mrobt Dec- Tlm- l0va-..

Estmated
Canister usage:

18-xII0t
350 i

31. Estnmates m x. xb b Y. Yb Gamma Sources
I- ,.Photon Total

CVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (UWd)2 Bumup (MWd? (Ci) Inventones(CI) lnventores(Ci) Group (bounding)

Ac-227 2 8404E-10 1,726 23 3,45245 0.00E+00 4 90E-07 9 81 E-07 Avg. MeV
Am-241 I 4935E-03 1.72623 3,45245 OOOE+00 258E+00 5 16E+00 00150 4695E.14
Am-242m 4 4390E-07 1,726 23 3,45245 OOOE+00 7 66E-04 1.53E-03 00250 9882E+13
Am-243 I 4913E-06 1,726 23 3,45245 000E+00 2.57E-03 5.15E-03 00375 8 615Et13
C-14 57217E-49 1,72623 3,45245 OOOE+00 988E-06 1 98E-05 00575 9101E+13
Ct-36 1 3124E-32 1,726 23 3,452 45 0OOE+00 2 27E-29 4.53E-29 00850 5537+t13
Cm-243 2 0967E-07 1,726 23 - 3,452 45 0 OOE+00
Cm-244 4.3001 E-05 1,726 23 3,452 45 0 00E+00
Co-60 I 9798E-05 1,72623 3,452 45 0 C

3 62E-04 7.24E-04
7.42E-02 1.48E-01
3 42E-02 6 84E-02
1 57E+02 3 13E+02

95E-03 1.19E-02
4 42E+03 8 83E+03

ts-134 90
Cs-1 34 0 8500 1 688E+13

12500 5 493E+12
1.726 23 3.452 45 0 00E+00 947E+01 1 89E+02 1 7500 2 006E+t 1

E-02 1.72623 3,452 45 0 00E+00 3 36E+01 6 72E+01 2.2500 1 326E+10
Fe-55 1 7797E-03 1.72623 3,452 45 0 00E+00 3 07E+00 614E+00 2.7500 1 8soE+08
H-3 8 0065E-03 1,72623 3.452 45 0 C
1-129 7 5300E-07 L70000 2 079E+02

1 65E-02 3.30E-02 110000 2 340E+01
3.452 45 0 00E+00 2.20E-06 4 40E-06

E-11 1.72623 3,452 45 0 00E+00 2.04E-08 4 09E-08
Sn-147 6 7974E-01 1t72623 3.452 45 0 00E+00 2 07E+03 2 35E+03

Fu-238 I 9755E402 1,726.23 3,452 45 000OE+00 3.41 E+011 6 82E+01
FU-239 4 2838E-04 1,726.23 3,452 45 0 00E+00 7.39E-01 438E+00
U-240 2 43925-04 1,72623 3,452 45 0 DE0 4I21 E-01 8 42E-01
u-241 5 4058E402 1.72623 3,452 45 0 00E+00 933E+01 8 87E+02

Fu-242 3 6329E407 1,726.23 3,452 45 0 00E+00 6.27E404 1 25E403
Ra-226 8 3742E-1n1 1,726u23 ' 3452 45 0 00E+00 1 45E407 2 89E407
Ra-228 S 7734E-15 1,726.23 3,452 45 0 00E+00 9 97E-12 I 99E-t11
Ru-1 06 6 1356E403 1,726.23 3,452 45 0 00E+00 I 06E+Ot 2.t2E+4t
Se-79 t 2936E-05 1tJ2623 3,452 45 0 00E+00 2.23E402 4 47E402
Sn-126 e 1574E-05 S ,72623 3,452c45 00_0E+CO 200E4_02 4OOE0E42
Sr-SO 2t44m7E+00 1,72623 3,45245 00E+00 42tE+03 843E+03
Tc-99 4 2239E404 1,726.23 3,452 45 0 00E+00 7.29E401 I 46E+00
Th-Z99 2 B568E-12 1,726.23 3,452 45 0 00E+00 4 93E409 9 86E-09
Th-230 2 5310E408 1,726.23 3,452 45 0 00E+00 4 37E405 8 74E405
Th-232 1t1631E-14 1t726.23 3,452 45 000OE+00 2 0tE-1 1 4 02E-t1
Tt-208 4 6705E408 1.726.23 3,452 45 0 00E+00 8 06E405 1 61 E044
U-232 1 3151E407 1,726.23 3,452 45 0 00E+CO0 Z27E-04 4 54E044
U-233 2 1650E-09 1,726-23 3,452 45 0 00E+00 3 74E406 7 47E406
U-234 1 8399E404 1,726.23 3,452 45 0 00E+00 3 18E-01 6 35E-01
U-235 -2.7235E406 1,726-23 0 00 z Z70E-02 2.23E402 Z.70E402
U-236 1 5493E-05 1,726.23 3,452 45 0 00E+00 2 67E402 5 35E402
U-238 -4 285tE-09 1,726.23 000 172E402 172E402 172E402
Y-90 2 4423E+00 1.726.23 3,5 5 00E0 2E+03 8 43E+03
Other Raidionuckles 4.29E+03 8 58E+03

HL Templaute Selection Sunrmry, Burnup Sumiryv, and Chectcs fiR,4 P t

Template Selectbon Summary I

Li

Thermal Power
Nominal Heart Eeounding

' Output .. He atOutput
(Watts) (Wats)
5 4EiE+O1 1 09E5.0

Total Total

From SFD Used I Basis for Parameter Differences:
Reactor Modertor AUGHT WATER TIt Terir4e was t edu tie V* aolg rmasom

Fuel Ctaddg j ALUM IThs uel marres ATR Terrmlate n al tul one parametr (enricnrent) mnakrg ATR a reasonble
BOL HU Constituents U IU matdi

BOL Enrchment % 19 6615628 60 to t0

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

Nom 1,726T23 NW*oW Wtrrp talateid mro the 8e metal ma des rbs
Boundng |3 452 45 Ba m im t b be soirrnal

IChecks - I

L
[I

I Estimated Bumupt
Bumup Mutt ier Gien Bump Estimated EOL HWGlven EOL HH

009 100IINomtnal

'Reador shutdown, core removal, storage, shipping or other date confirming that Irracoation ceased for tuel

'Total burmip for alf hfe assoaated wit ths wouksheet must be dvided by SOL heavy metal mass to get speafic bumup values (MWrUlT)

DOE/SNF/REP-078
Revision 0

March 2003
Page C-484 of C-581

J



Fuel Radionuclide Inventory Worksheet

X Fued and Template Infornmabon ._ z-b

Fuel Name IEA-RI (UALX LEU) BRAZIL
SNF ID ' 1076 -

Fuel Units & Descr 39 - ASSEMBLY

HeavylMeta iMass BOL.29507kg EOL283661kg
ROD Storage Site SRS

'Fuel decay bart dale 1998
Estaliaas as of 2010

Template ATR tUght Water. Ahurn 60 1100- U)

'Templte Bumup(MWd): 3672

Template SOL Heavy Metal Mass (MT) 000116689
Temnlate Decay Time 10 years

Estimated
Canister usage:

1631 i-

- - I flmmt n-. t*
,A xX D l b .W .. 0W.v..

uIaislues e9 -m ^. - -" ,

Cm/MWd From Nominal Bounding Fuel Initial Activity NomInal Fuel Bounding Fuel

Template - Fuel Burnup (MWdf Burnup (MWd)
2

(CO Inventortes(Ci) Inventories(CI)

Photon Total
Energy Photons/sec

I Group (bounding)
_~ . M_..VFadionucilde

; A o'au'l - 1 --- 2 -- U A t~
111.z ,60 93 AWt+wVAc-227 2 t54 O.E-1U

I-- Am-241 1 4935E-3 1.602 93

E-07 Avg MV
E0 0150 2 180Et14

4 I 0 0250 4 8Et3
Am-242m 4 4390E-C 1.46 1,602.93 7t12

Am-243 t4 .46 1,602 93 2 39E-03 1 0.0375

- C-14 801 46 1t602 93 9.t71E-06 o 0575

CI-36 t.3124E-32 801 46

Cm-243 2 0967E-07 801 46

Cm-244 4 3001 E-05 801 46
-1 9---- -- t

1,602 9 1 05E-29 2.10E-29 00

4 O00E+13
42726E+13
2571E+13

7981+t13
2208E+13

9.895E+12

1 1 68E-04 3.36E-04
0 00E+00 3 45E-02 6
0 00E+00 I S9E-02

Co-( I 979^^E-05 wil 4

Cs-t 9 0795E-02 2 93 0 OOE+00
3 17E-02
1 46E+02
5 53E-03
4 10E+03

D I 60vE+t4

Cs-135
Cs-137
Eu-154

3 4477E-06 1.602 93 0 00E+00 0 8SW 7.836E+12

t,602 93 O e 12500 2.53260+12

54 801.46 1,602.93 +01 879E+01 1.7500 9 3t12E+10

801 46 1 56E+01 3 12E+01
Ecu-1 55

ons a46 1.60293 000E+00 1 43E+00 2 85E+00
Fe-55 1 ?7E74L3 80i i

I H-3 8 0065E-03 801i

1-129 7-5300E-07 801i

4 Kr-a5 2.0705E-01 801
Np-237 9 5507E-06 8014

Pa-231 12740E-09 8014

P1>210 1 1838E-11 8011.

Pm-147 6 7974E-01 801.-

Pu-23 1 9755E-02 8011

Pu-239 4 2838E-04 801.

Pu-240 2 4390E6-4 801.

Pu-241 S 4058E-02 801 ,

Pu-242 3 63294-07 801.

FRa-226 83742E-11 801.

Ra-228 57734E-15 801

16
16

0 00E+00 6 42E+OO E+07

0 O0E+00 6 03E-04 8 679E+02

1,602 93 0 00E+00 16
1,602 93 0 00E+00 7 t
1,602 93 0 00E+00 I t
1.602 93 0 00E+00 9 -
1,602.93 0 00E+00 5 4

o 96s155E+01
10000 1 086E+01

1 90E-08
I 09E+03A6

46
46
46

1 58E+01 3 17E+01
3 43E-01 6 87E-01

t,602 93 0 00E+00 1 95E-01
1,602 93 0 O0E+00 4 33E+01
1,602 93 0 00E+00 2 91E-04
1.602 93 0 00E+00 6 71 E-08

3 91 E-01
8 67E+01
5 82E-04
1.34E-07
9 25E-1246 1,602 93

RFu-1 06
Se-79
Sn-126
Sr-go

13 801 46
s 801 46

4 92E+00 9 83E+00
1 I 04E-02 2 07E02

E46 801 A6 1,602.93 0 O0E+00 9 28E-3

2 4417E+00
4 2239E-04

93 0 00E+00 1 966+03
293 0 00E+O0 3 39E-01

t 86E402
3 91E+03
6 77E-01
4.58E-09
4 06E-05

2 8568E-12 801A6 1,602 93 0 00E+00

Th-230 2
Th-232 1.1
TI-208 4t
U-232 - 1.t
U-233 2 1

1,602 93 0 0
801 46 1.60293 000E+00 9E326-1

3151

801 46
801 46
801 46
801 46

1,602 93 0 D0
1,602 93 0 00

2 t 86E-11
6 7 49E-056

2.t1E-04 Thermal Power

e 3 47E-06 INominal Heal Bounding

U-234 1 83t99E4A
U-235 -2 7235E606 801 A6

801 .46 011.60:

00+00 1 47E-01 2 95E-01
125E-02 1 04E-02 125E-02
OOOE+00 1 24E-02 2 48E-02
7 97E603 7 96E-03 7.97E-03

output meat Outpu
(Watts) (Watts)
2.54E+01 5 07E+01

U-236
U-238

I- _Y-90

W Other Radionmctdes

i 801 46 0 00 Total T otia

E+00 80146 1.60293 0 00E+00 1 96E+03 3 91 E+03
1 99E+03 3 98E+03

_lLfTenp & kdielectan Sa rs , BuI p S u y, arsd Checls _ _ 3 _ _ _ _ _ _ _ _ _ _

-I 7 Template Selecton Summary
U From SF0D Ued Basis for Parameter Dlterences

Reactor Moderator uGrHWATER LIGHT WATER TM Template was used Ir tie Ilowirg easm

Fuel Cladding ALUM ALUM This bi maldies Altt Template onr at but e paaeer (esraomeet) maisg ATRt a rasenable

BOL HM Constitents U U math

IS BOL Enmchment % 19 6616126 6010100

I fBumup Summary (MWd) FmBai_ Bs for bumup used in estimate:IFrrom SFD | Esurnatedt I

I-
i rhr lu

Nominal t301 4S Natwel bus ta maw ts te neav mdat mass o ues.

Bounding I 60Z93 icuidi tejir ssaetfbbe twUtertarmat 1Wmup

-7- 7 I
Estimated Bumupf

Bumup Multprw Given Bumup Estimated EOL HNMGiven EOL NM

Nominal 1 o
Boundtng 017

- 'Reactor shtAdownt core removal, storage, shipping or otherdate confirming that Irradation Ceased fortuel

"Totad burrmp for all iuet assocdated with tiis worksheel must be dvided by SOL heavy metal mass 10 get specific burrmup vatues jM1WSAT)

i Mac 20

L DOOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel sod Template 1n4-6on- =E

Fuel Namrn IOWA ST. UNiV (HEU UALX)
SNF ID 4: 792

Fuel Units & Descr- 22. FLAT PLATES IN CAN
Heavy Metal Mass: BOL.3 478kg EOL.3 474kg
ROD Storage Site SRS

'Fuel decay start date. 1996
Estimates as of: 2010

Template ATR (Liht Water, Alum, 601b t 00%. U)
5
Tennplate Burnup(MWd): 3672

Template SOL Heavy Metal Mass (MT) 000116689
Template Decay Time 10 years

Estimated
Canister usage'

18-x10'
061

_. Estimates m X.X b Y. Yb Gamma Sources

Ci/MWd From i Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template .- Fuel Bumup(MWdf Bumup (MWd)

5
(CO) Inventories(Ci) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
Am-241
Am-242m

*8
033 u uwti)u. IIO 1 18t-09 2 Avg MaV

-03 1.24E-02 0 0150 1 134E+12
44A -0 0250 2.385E.11

Am-243 1 4913E-06 4-1 2 080E. 11
C-14 5.7217E-09 4.17 8 33 0 00E+00 2 38E-08

1.3124E-32 4.17 -8 33 0 00E+00 5 47E-32
Cm-243 2.0967E-07 4.17 8 33 0 00E+00 8 74E-07 1.75E 06 C

S 417 8.33 0 00E+00 1 79E-04 3 58E-04 C
8.33 0 00E+00 8.25E-05 1 65E-04 03750 5144E+10
8.33 0 00E+6 378E-01 7 57E-01 I 0 5750 8 352E+11

:-ES 2 87E-05 0 8500 4 074E+10
Cs-137 12500 13266E+10
Eu-1 54 5 4847E-02 41 4 841 E+08
Eu-1 55 1 9469E-02 417 8 33 OOE+00
Fe-SS 417 8 33 0 00E+00 7 42E-03

417 8 33 0 OoE+00 3 34E-02 6 67E-02
417 8 33 0 O0E+OO 314E-06 6 28E-06

1 73E+00
Np-237 7 96E-05
Pa-231 1 2740E-09

3.50wo 5 317E+04
5.0000 4 691 E+00
70000 --- 217E4217
10000 5 872E-02

Li
Ph,9lf n I IR-41Pl A 17 . nnI
r wrc. | w W W sesc- |

Pm-147
Pu-238

31 417 8 33 0 6E+00 2 83E+00 5 66E+00
32 417 8 33 0 E+00 8 23E-02 1 65E-01
34 417 833 000E+00 178E-03 357E-03

o 00E+OO 1 02E-03 2.03E-03
Pu-241
Pu-242 3 6329E-07 4.17
Ra-226 8.3742E-1 I 4.17
Pa-228 5.7734E-15 4.17 8.33 0 OE+000 2.41 E-14 4 81E-14

E-03 4 17 8.33 OO0E+wO 2.56E-02 5 11E-02

Srn-
Sr-90 2 4417E+00

833 0.00E+00 5.39E-05
8.33 0 OOE+00 4 82E-05
833 0OE+00 1 02E+01
8 33 0 OOE+00 1 76E-03
833 000E+OO 1.19Et11

t 086-04
9 65E-05

Tc-99 4.2239E-4
2 8568E-12
2 531OE-08

417
417 2 38E-1 1
417 833 OOE+00 1054-07 211E-07
417 833 0 O0E+OO 48_56E-4 969E-04
417 8 33 0 ^wE+OO I 95E407 3 89E407
I - --- -- ^ ^ .... eA_= .44. .A1 3151E-07 . I 03;1 u u-C+w 6 40-C f 1 1 ucu_ Thernmal Power

. _ _ # # _ # _ _

417 833 0 OOE+00 9 02E-09 1 80E-08
8 33 0 wE+00 7 67E-04 1 53E403
0 00 7 01 E-03 7 OE-03 7 01 E-03

Nominal Heat Bounding
Output - Heat Output

I (Watt) I (Waft)sU-235
8 33 00 6E+00 6 46E-05 129E-04 I .32E-1 2.84E-01
0 00 7 82E-05 7 82E-05 7.82E6-05 Total Total

Y-90
Other Radonuclides

IIL. Template Seledti
FT e np Ade Sele. w EebII

-

Y, B- Ap &17.y

From SFO Used
Reactor Moderatr UGHT WATER UGHT WATER

Ful Cadding ALUM U ALUM

B OL HM Consti.uen I U

Basis for Parameter Differences:

I BOLEnrichment%| 9330981127 | 60to00 1
Burnup Summary (MWd)_ Basis for butnup used in estimate:

From SFD Eslimated
NomIal 4t N7 mal bunup cabilated tom tie heavy metal mass destt

Bound ing"Fg- " I 8.33:%,M Ixsuvp assuned to be tb nomil htup

|Checks

JI
EstmatetdBuupl

_Given Burno.mup,,nsile

Nominal |
Boundinhrg

Estimated EOL HM'Glven EOL HM
I I 00100 0_

.

Reactor shutdown, cowe removal. storage, shipping or other date contrming that irradalton ceased for fuel

'Total bumutp tor at fuel assodated with this worksheet must be dvided by SOL heavy metal mass to get specific butnup values (MWdOllT)

DOE/SNFIREP-078
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Fuel Radionucilde Inventory Worksheet . -

IL nd AM Template wrnrantion-.&, $-;
Fuel Name IOWA STATE UNIVERSITY (U3SI2 LEU)

SNF ID# 953
Fuel Units & Descr 24 -24 FLAT PLATES
Heavy Metal Mass 80O-19 205kg EO8119 195kg
ROD Storage Site SRS

'Fuel decay start date 1995
Estimates as of 2010

Template ATR (Lght Water. Alam, 60 to 00%. U)

'Template Burnup(MWd) 3672
Template BOL Heavy Metal Mass (UT) 0 00116689

T-implate aeeav Tine 10 years

Estimated
Canister usage

18'x10i
067

Ir

II -z-.-
D Yn 1. .< . .....

i. Esrtinateas, im- P v - I _

CiIMWd From . Notminal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template ' Fuel Bumup (MWd)
2

Bumup (MAWd)
5

tCi) ' , inventontes(Ci) - Inventones(t)

Photon Total

Energy Photons/sec
_ Group (bounding)
I Avg MeV

Ac-227
. A.A.A AbA n ZOCA

2 8404E-IU 9VWS
0 OOE+00 1.36E-02

5 16E-09

.A935E-03 909
4 4390E-07
1 4913E-06

909 t818 0i00E+00
909 1818 000E+00

9 09 18.18 0 00E+00

4.04E 06

_ 0-70150 2 473E+12

0 0250 52048+11
0075 4 537E+11

1.04E-07 0 0575 4 793E+.11
5 7217E-09

CI-36 1 3124E4 18 18 239E-31 0 0850 2.916E+11

- Cm-243 909 18 18 3 81 E-06 o 1250

Cm-244 909 1818 3 91 E-04 7 82E-04

9 09 1 80E-04 3t

Cs-t E-02 9 09 E+00 8 25E-01 t1822E+12

3 4477E-06 0 00E+00 31

2 5588E+00 9t 118 00DE+00

6 27E-0O 08500 a 889E.1o

4 65E+01 I 12500 2 893E14tO

9 97E-1 1 17500 1 088E+09
3.54E-1 | 22500 6 983.+075 4847E-02 18 18 0 OOE+00

Eu-tSS 1 9469E802 18.18

Fr55 1 7797E-3

_ H-3 8 0065E-03

* 1-129 7 5300E-07
* ' Kr-85 2 0705E-01
i Np-237 9 5507E-06

Pa-231 1.2740E-09
Pb-210 1.1838E-11
Prn1417 6 7974E-02
Pu-238 6 9755E4-02
Pu-239 4 2838E-04
Pu-240 2 4390E-04
Pu-241 5 4058E-02
Pu-242 3 6329E-07
Ra-226 8 3742E-it
Ra-228 5 7734E-15

18 18 3.24E-02 27500 9 745E+00

18 18 2 t1.6Et-0 3 SOOO

909
909
909
9 09

O90

181t8 0008E+00 685E-06 t1.37E405

t 1 88E+00 3 76E+00
0OOE+OO 8 6t 74E04
0 OOE+00 I t16E48 2 32E48
0 0OE+00 1 08E-10 2.15E-tO I

11 0000 2Z789E-01

18 18 0 00E+00 E+01

1818 0C
18.18 OI909

909
909
909

E+o0 1 80-01 3594-01
E+0O 3.89E-3 7.79E-3
+00 2.22E-03 4-43E-03
E+00 4 91 E-01 9 83E-01

E+0O 3 30 6 6 61 E-06

909 1818
909 1818

0 OOOE+OO 7 61E-10 t 52E409
0 O8E+00 5 25E-14 1 OSE-13
t OOOE+OO 5 8E4-02 1 12E801

Sr-79
i Sn-126

Sr-90
Tc-99
Th-229

6 1356E-03 9 09
12936E-05 909
1.1574E-05 909
2 4417E+00 9 09
4.2239E-04 9 09
2 8568E-12 9 09
2 531 OE-08 9 09
1 1631E-14 9 09

18 18
18 18
18.18

1 18E-04 2 35-044
1 05E-04 2 1OE-04
2 22E+01 4 44E+01
3 84E-03 7.68E-03

1R ------

1 81t8 000E+00 2.60E-t1

818 000E+00 2.30E-07
18 18 0 OOE+00 06E-13
1818 OOE+00 425E-07

-1

Tl-208 4 6705E-08
U-232 3151 E-07

U-233 2 1650E-09
U-234 1.8399E-04
U-235 -2 7235E-06

U-236 1.5493E-05

18 18

1818

O OOE+OO
8498407
2 39E-6 Thermal Power
3 94E-08 Normtnai Heat Bounding

t 67-E43 3.35E-03
8.18E-03 8.20E-03

< Ouipt i Heat Output
(Watfs) (Watts)

U-6:3
Y -90

- Other I

-4 2851E-C

0 00 820E-03
18.18 0 00E+00
0 00 5 8E-03

18 18 0 00E+00
5 18E-03 5 I t8-03
2.22E+01 4 44E+01
226E+01 4-52E+01

1 otal I -r
2.82E-04 1 1 5 76E-01

444

Temr e Selection Summary
From SF0 Used Basis for Parameter Differences:

Reactor Moderator LIGHT WATER UGHT WATER Thrs Teritale was msed hr tie lilowe re&an

Fuel Cladding ALUM ALUM Ths el reats ATR Twrrsale nat bd mre parreerlmds mrg AlTR a reasonble

BOL HNM Constituents U U rratc
BOL Enrichment % 19 76527712 60 to 100

Bumup Sumnmary (MWd)a - - tiBasis for bumup used In estimate:

From SFD Estimated

Nominal 002 9 0 Nomnal hnup cakidatd Irnm te heavy metal mass desayed

Bounding is181t 8adgtmipassioselabetwice rantrapb

Estimated Bumupf
Sunun Multiplier Given Bumup Estemaed EOL HUIGiven EOL HM

Nominal | O 1 473 3 1 00

B ocund ;ngI 00 O O __.____ _ _-

T 'Reactrr Srhutdown Wa remova lrotorage, shipis g or othur bate cinieming 80 havy m l -masst get ua u

'TotSl bumup for a1l fuel associated with this worksheet must be Clvided by BOL heavy rnaia mass to ge~t specafic bumrup values (MNF'dUbT)
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Fuel Radionuclide Inventory Worksheet
L Fuel ar Ternplateft fonrmiort 4 Ejj

Fuel Name: JEN-1 (HEU UALX) SPAIN
SNF tD 18 795

Fuel Units & Descr: 23 -16 CURVED PLATES
Heavy Metal Mass: BOL.4 002kg. EOL=3 783kg
ROD Storage Site SRS

'Fuel decay srt date 1995
Estimates as ot 2010

Template: ATR (Ught Water. Ahm .60 to 100% U)
'Template Burnup(MWd) 3672

Template BOL Heavy Metal Mass (UT 0 00t 16689
TemDlate Decay Tae- 15 years

Estimated
Canister usage

18-xt0'
0 96

ii. Estimateg-- 1111 m sxb b y y I Gamma Sources

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

Template Fuel Bumup_(MWd) Bump (MWd)_ (C_) Inventories(Ci) Inventornes(Ci) Group (boundinalRadioenuclide
Ac-227
Am-241

) OOE+00 9 49E4-8 1 90E-07 Avg MeV
)0 OE+00 3 69E-01 7 38E-01 0 0150

Am-242m EA 1 80E-04 0 0250
AM-243 1 4907E-06 20692 41385
C-14 5 7162E-09 206 92 413 85
CI-36 1 3124E-32 206 92 413 85

6 17E-04 0 0375 8990E+12
0 0575 9 586E+12

0 DOE+( 0 0850 5 807E+12
Cm-243 1 8568E-07 206 92 413 85 0 00E+00 01250 3 981E+12

3 5512E-05 206 92 413 85 00OE+00 s 003E+12
1 0261E-05 206 92 413 85 0 00E+00 212E-03 4 .12

413 85 0 00E+00 3 50E+00 7 01 E+00
Cs-1 0 00E+00 7.13E-04 1 43E-03
Cs-137 4.72E+02 9 44E+02
Eu-154 3 6656E-02 206 9 1 52E+01 17500 1789E+10
Eu-1 65 9 6841E-03 206 92 4 22500 2237E+07
Fe-55 4 6977E-04 206 92 413 85 1-345E.06

6 0485E-03 206 92 41385 0000E+0 1 25E+00 8 547E+04
413 85 0 00E+00 156E-04

Kr- LI0 00E+00 3 1OE+01 6 20E+01
Np-237 +00 1 98E-03 3 95E-03 lt
Pa-231 1 6550E-09 206 9 142E-07 6 85E-07
Pb-210 2 6631 E-11 206 92 1 10E-08
Pn-147 1 8156E-01 206 92 4
Pu-238 1 8990E-02 206 92 413-85 L4 2838E-04 206 92 413.85 0 00E+00 8 86E-02 1-77E-01

0 00E+00 5 04E-02 1 01E-01Pu-240 2 4379E-04 206 92
Pu-241 4 2511 E-02 206 92
Pu-242 3 6329E-07 206 92
Ra-226 1 4725E-10 206 92

) 8 80E+00 1 76E+01

8 9760E-15 206 92 413 85 0 00E+00

1 50E-04
6 09E-08
3.71E-12
8 17E-02
5 35E-03

413 85 0 00E+00 4 09E-02
413 85 0 008+00 2 68E-03

Sn-126 1 1574E4-5
Sr-90 2.1680E+00 206 92

2 39E-3 4 79E-03
4 49E+02 8 97E+02
8 74E-02 1 75E-01Tc-99

Th-229
Th-230

42239E-04 206 92
3 9270E-12 206 92

41385 o
41385 oa

3 3578E-08 206 92 413.85 0 00E+00
1 5452E-14 206 92 413 85 0 00E+00
4 6705E-08 206 92 413 85 0 0OE+00 19 66E-06 1.93E-05

-. 11 -I -W.tI ZUb YZ

U-234
U-235
U-236
U-238
Y-90
Other Radionucides

413 8500 Oi WE+W 70 4Ut 5 40E-45
413 85 0 00E+00 4 91 E-07 9 82E-07
41385 000E+00 381E-02 762E-02
000 6.71E-03 615E-03 6.71E-03

413 85 0 00E+W 321 E-03 6 41 E-03

Thermal Power
Noninal Heat Bounding

, Output Heat Output
tWatts) - (Watts) -
5 60E.00 1.12E+01

Total Total
2 1686E+00 206 92

3 01 E-04 3 01E-04
4 49E+02 8 97E+02
4 50E+02 9 00E+02

-r J* ~ fl nnU D .SeJ naJ SEES -= t.Ii
-Y, -10 --- Y, -- - - IC-

From SFD Used
Reactor Modeaor- UGHT WATER UGHT WATER

Fuel Cladding , ALU ALUM
BOL HM Constituents- U U

BOL Enrichment % 7758892697 60 to 100

Basis for Parameter Differences L
IBurnup Summary (MWd)

5

I - -.

I
Nominal

Bounding

Basis for burnup used in estimate:
Estimated -

206 92 Ncmirna btump caltiaed from tie heavy netal masts destayed
413 85 MYo Wn a bi aswmed lobe ts. ral tsjup

L
4

Estimated BumuPl
Burnup M."clir Gnven Bum-uP

Nomial|
Bounding-

Estimated EOL HM/Gnven EOL HM
I 10o0

'Reactor shutdown, core removal storage, shippng or other date confliming t V ewadabon ceased tor kWel

'Total bumup lor at fuel assodated wih this woiksheet must be dvided by BOL heavy metal mass to get specific bumup values (MWd/MT)

WOE/SNF/REP-078
Revision 0
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Fuel Radionucihde Inventory Worksheet

}L Fred and Template lrfornneor 5Estimated

Fuel Name JEN-I (UAIX LEU) SPAIN 'Fuel decay start date 1995 CanIster usage

SNFID 749 EsinMaes as of 2010 18-xtO

Fuel Units 8 DesOr 18-18 CURVED PLATES Template ATR fUght Water AJurn 60 to 1009, U) | 075

Heavy Metal Mass. BOL.slt64kg EOL=12 447kg 'Template Bumup(MWd) 367.2

ROD Storage Site SRS Template SOL Heavy Metal Mass (N1): 000116689
Template Decay rine 15 years

-MI. Estinate~s M X. X. f b Y. Yb Gamma Sources

CrlMWd From Nominal Bounding Fuel Inrtral Activity Nomimal Fuel Bounding Fuel Energy Photons/sec

FRadionuclide Template Fuel Bumup (MWd) Bumup (MWd9 (Ci) Inventornes(Ci) Inventories(Ci) Group (bounding)

Ac-227 45861E-t0 18240 36479 000E+OO 836E-048 1 67E-047 Ag MeV

A1n241 1.7832E43 18240 36479 0OOE+00 3925E-01 6tE79t0 00850 4=58E+13

Am-242r 4.341E07 18240 36479 OOE+00 792E-05 1 58E604 0250 9076E+12

Amr-243 14907E-06 18240 36479 OOOE+O0 2.72E-04 514t4-04 00375 7941E012

C-14 57162E-09 18240 36479 0OOE+00 1 04E-06 209E-0 00575 89450E+12

C-14 13124E-32 18240 36479 OOOE+00 239E-30 479E-30 00850 51t8E+12

Cm-243 1 8568E47 18240 36479 0 OOE+OO 3639E045 6 77E05 0250 7.9E4+12

Cm-244 3 5512E05 182 40 364 79 0 OE+0O 6 41E603 1 30E+02 0.2250 4 47E+12

Co-80 tO6E418240 364 79 OOO0E+OO It87E403 3 74E403 0 3750 t932E+t2

Cs-t134 t 6931 E-02 120364 79 O OOE+OO 3 09E+00 618 E+00 0 5750 3t36E+ta

I Cs-13 3 4477E486 182 40 364 79 O OOE+OO 6219E44 126E403 050 7.448E+ttI

Cs-137 2 2800E+00 182 40 364 79 OOE+OO 4.16E0 8.32E+02 12500 3762E2+tt

Eu-I 54 366560-2 18240 364T79 0 0E+OO 669E+00 134E+01 t77500 t.577E+10

Eu-155 96641043 182A.0 36479 000+00 177E+00 353E+00 22500 1 972E+07

Fe-55 46977E-04 18240 36479 0000E+0 857E-02 1 71E-01 27500 1185E+06

H&3 60485E-03 18240 364 79 0000+00 1 10E+C0 2 21E+00 3.5000 75360E+4

*-t29 7.53000E07 18240 36479 0 00+00 1.374 275E-04 50000 t.821E+02

*- Kr-85 148Et182 40 364.79 O OOE+OO 2 73E+Ot 5 47E+Ot 7 0000 2.020E+01

Np-237 95534E-06 18240 36479 0OOE+00 174E-03 3.48E-03 to o000 2271E+00

Pa-231 1 6550E-09 18240 36479 000E+OO 3 02E07 660E407

Pu-24 266319E-0 182.40 364f79 00E+00 4686E-09 9t7E-049

aPm-t147 1 8465-10 1t8240 36479 0 00E+OO 3231 +00 6 62E+01

Pu-238 .8990E402 182 40 364 79 0 00E+OO 3 46E+4 0 6 93E+20

Pu-239 42838E-04 18240 36479 OOE+00 73600-2 71056-E

Pu-240 24379E-0 18240 36479 OOE+00 4.45E23 2 60-03 4 2-

Pu-241 42 160t00 18240 38479 0OOE+OO 7.95E+00 1.95E+01

Pu-242 46329E4 18240 - 36479 0000+0 6763E4 133E4-0

Ra-226 397257-10 182A0 364f79 O00E+00 269 0 5 37E-098

Ra-Z28 8 970E-185 182 40 364 79 0 O0E+OO 1 64E-12 3 27E-02

Ru-O6 1.9752E04 18240 36479 000 30+02280-2 5640-2

Se-79 4.67050-08 18240 36479 0OOE+0 20361E43 4.72Et-0

! Sn-t26 1t745 18240 364.9 0O00+00 2.80-05 4622E-03

Sr-90 260+0182 40 3879 OE+O 3.95E+0 7.91 E+02

Tc-99 42239E40 18240 36479 0000E+00C 40870E72 S-l4E-01

Th-Z29 3 9270E-12 18240 364 79 0 OE+00 7 06E-10 7 43E-09

Th-230 27350806 182 40 300 79 0 25E+00 6 42E8-0 1 22E-05

Th-23 1-5492-14 182 40 364 79 0 OOE+00 2 82E-12 8 64E- 402

Tl-208 4.6705E4 182 40 364 79 0 O+O 85E6 1.70E405

U-232 t.30ASE47 - 182 40 38.9 O.OOE+OO 2.38E405 4.76E405 Thermal Powver

U-233 2 3739E409 t -82 ~40 364 79 0 DOE + O O 61-0 Nominal heat Boundingt

U-234 182E4120364 79 UOOOE+OO 338E4 672E402 Ortult: HaOutpu

U-235 -273E406 18240 0 00 525E403 4 75E43 525E403 (Wafts) (Wts

U-236 1.5493E405 t8Z40 364 79 0 OOE+OO 2 83E403 5 65E403 4 s4E+oo 9.87E+00

% tS238 *42851E49 18240 000 3 43E-03 3 43E-03 3 43E-03 Total Total

Y-90 2.1686E+00 182 40 364 79 0 OE+00 3 96E+02 7 91E+02

Other Radionuclides 
3 97E+02 7 93E+02

Ini. Tam eSdekcdon Summnn, Bunwp S -mry ad Chewds

TerrMptMe Sel~ectr<on SummarY

.Fom SFD ^ Ued -Basis for Parameter Differences:

Reactor Moderator UGHT WAE U UGHTWATER Tbs Ternpiate was teeM torthe lblsg reaons.

Fuel Claddinr ALUM ALUM Thturrsatches ATIR Templaoe on cll Me paorn i(eer 4 mria mg ATR a reasable

SOL HM Constituents U U rItdC

DBOL Enrichment % 1s922438767 60 to 100

umup Summary (BWd) -asis for bumup used In estimate-

From SDEstineted

Nominal 1 82 4Nmie baxp calcuated hrom the heavy metail mis des"be

Bounlding- 364tim 9anmdr#s to be twce nomnial tpf

Checks -

Estmiated Bumupt
Bumnup Multiphler G~nBmpEstimated EOL HMIGrmen EOL MM

Nomhial 005 100

Bounding- BO M 0

'Reactor shutdown core removal, stoage. shtppeig or otier date conflirritg tat irradaton ceased for fuel

aTotal buntu for at fuel associated with this worksheet must be divided by OL heavy metal mass to get specific burnup values fMWd/lMT)

DOE/SNFIREP-078 
March 2003
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Fuel Radionuclide Inventory Worksheet
L Ful nd Template hIfemtiot ,i tffi i

Fuel Namr JMTR
SNF ID I 507

Fuel Units S Descr. 574-ASSEMBLY
HeavyllstlMasas BOL=11767Thg EOL=1106098kg
ROD Storage Site: SRS

'Fuel dectry start date: 1983
Estimates es of 2010

Template: ATR (Ught Water. Alurn, 60 to 10010 U)
'Template Bumup(MWd): 367 2

Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time:- 25 years

Estimated
Canister usage:

18-xtO

2392 j

Esimats -m X b Y. Yb Gamma Sources

CU1MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template - Fuel Bumup (MWd?' Bumup (MWdf (Ci) Inventories(Ce) Inventornes(Ci)

Photon Total
Energy Photois/sec
Group (bounding)Radionuclide

Ac-227
-

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

7 67E-05 I 53E-04 I Avg MeV
Am-241 3 08E+02 00150 1251E+16
Am-242m 4 1476E-07 0 0250 2.600E+t1S
Arn-243 1 4894E-06 66.861 47 1
C-14 57108E-09 66,86147 1
Cl-36 1 3124E-32 66,861 47 1
Cm-243 1 4562E-07 66,861 47 1
Cm-244 2 4221E-05 66,861 47 1
Co-60 2 7560E-06 66,861 47 1
Cs-134 5B851 E-04 66861 47
Cs-135 34477E-06 66,86147 1
Cs-137 1 8099E+00 66,861 47 1
Eu-154 1 6366E-02 66.861 47 1
Eu-155 23957E-03 66,86147 1
Fe-55 3.2707E-05 66,861 47 1

33,722.93 2264E+15

3 0 ooE+00 &77E-28 t 75E-2
I 0 OOE+00 9 74E-03 1 95E-02

0 OOE+00 1 62E+00 3.24E+00 0o250 1266E615
O OOE+00 1 84E-01 3 69E-01 0 3750 5 506E+14

7 87E+01 0 5750 9026E61s
4 61 E-01 8500 1 301E*14

33.722 93 0 00E+00
I 0 OOE+0 1 60E+4
I 0 OOE+00 2 19E+00

3 4504E-03 66,861 47 133,722 93 0 OOE+00 2 31E+02 4 61 E+02
133.722 93 0 OOE+00 5 03E-02 1 01E-01

3 S000 1 590E+05
s 0000 5 365E+04
7 0000 5 906E+0311- ooo 6tE05.25E+03 1 05E+04 I

ND-237 6 39E-01 I 28E+00 | | ww g g wucouc
Pa-231
P0-210 1.2612E-10 66.861 47 133.722 93
Pm-147 t 95r92E-09 PA 8At A7 1I3 729 93 oooCrfl R I

1 7549E-02 66,861A7 133,722.93 0 ooE+00 1 17E+03 2 35E+03
I 0 OOE+00 2 86E+01 5 72E+01

Pu-:

Pu-241 2 6277E-02 66.861 47 133.722 9
P-2,49 3 6329E-7 66A RAI A7 Iqq 'f c3
- - -_ - --- -.
Ra-226 4 4444E-10 66,861 47 133,722 93 0 00E+00

t 9714E-14 66,861 47 133,722 93 0 00E+00 1 32E-09 2 64E-09
147 133,722 93 0 O0E+00 1 37E-02 2.74E-02

0 00E+00 8 65E-01 1 73E+00
Sr1-26 1 55E+00
Sr-90 1 7092E+00
Tc-99 A 422E-nC 66 A61 47 1 -t I2.
Th-229 7 7260E-12 66.861 47 133.722 93 0 00E+00

5 8497E-08 66,861 47 133.722 93 0 00E+00 3 91 E-03 7 82E-03
133,722 93 0 00E+00 1 80E-09 3 60E-09
133,722.93 0.00E+00 2 96E-03 5 93E-03T1-208

U-232 0 00E+00 8 05E-03 1 61E-02 Thermal Power
U-233
U-234
U-235
U-236
U-238
v-90

0 00E+00 2 01 E-04 4 01 E-04
56,861.47 133,722 93 0 00E+00 1.24E+01 2 47E+01
66,861A7 0 00 5 09E-01 326E-01 5 09E-01
66,861A7 133,722 93 0 00E+00 1 04E+00 2 07E+00
56,86147 000 316E-01 3a16E-01 316E-01
56.861 47 133,722 93 0 00E+00 1 14E+05 2.29E+05

1 15E+05 230E+05
v, and Checks - - ,

Nominal Heat Bounding
Output Heat Output
(Watts) (Warts)
1 41E+03 2.z3E+03

Total Total

Other Radionuchid
ti1L. T-mnlst. Seec. o Siean, R.-..n q.-m

_ws vws lw o _s BsH wsu

ITemplate Selection Summary
From SFD Used Basis for Parameter Ditterences:

Reactor Moderaori UGHT TER LIGHT WATER Template was used the tdo reasorn:
Fuet Claddi g A ALUM his meatches on at parmetels except erichment

0OL HNM Constituents [ U U
BOL Enrkhment %I 20 00000029 601o 100

Bumup Summary (AWd)' _Basis for burnup used in estimate:
From SFD Estimated

Nominal 66,661 47 Nomrtal bmup calodaled lfom the heavy metal mass destoyed
Boundin, g 133 722 9:ureng bunup assaed tD boe fWire nrinal bumup.

ICheks

LI
Uj

pB..m.. ua..If. I Estimated BumupI
Bump utople Gve Bmu

Nominal
BoundmgF

Estimated EOL HM/Gven EOL HM
I 10ol

'Feactor shttwn, core removal, storage, shipping or other date confirming thit irradiaon ceased tor uel

'Totd bumup for aSt luet assodated wi this woilstheet must be dvkded by BOL heavy metal mass to get specilic bursp values (MWdMT)

DOE/SNF/FtEP-M7
Reviseion 0

March 2003
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Fuel Radionuclide Inventory Worksheet - - -

L Fuel and Template Wmf .bon >j.Q
Fuel Name- JMVTR (UALX 45% MEUI) JAPAN

SNF ID l 886
Fuel Units & Desce 570 - MTR TYPE

Heavy Metal Mass 1301349 353kg EOL=323 646kg
.l-n c.-- C.. teSP

'Fuel decay start date 1989
Estiaates as of 2010

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

'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (u, 0 00116689

Estimaled
Canister usage:

18,x10'
15 83

TernplateDecayTlme 20 years

1. EShurnteS . m XA XD b Y. YD Gamma Sources

Photon Total

Ci/MWd From F Nomimal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel . Energy Photonstsec

Radrionuclide Template eBuup (MWd)
2 

Bumup (MWd)' (Ci) - inventories(Cl) Inventoies(CI) Group (bounding)
0 0 1 5 0 . , Vl

Ac-227 6 6313E-10 24.34b 5 40,0850 M I+w ,

Am-241 2 0060E-03 24,345 03 48,69006 0 00E+0 4 880E401 9 77E+01
,~ nn l (V .A I m r mFJI 2-07E-02

0 0150 s104.E+15
0 02s0 1.u69E+15

Am-242m 4 24291S-E-0 2 4,345 W 3 b4oU 00 u Wt ...... - __A___

Am-243 1 4899E-06 24,34503 48,69006 0 wE.w 363E-02 7.25E-02 0 0375 9a E+14

C-14 5735E-09 24,34503 48,69006 00E+0 1.39E-04 278E-04 00575 994E+14

CI-36 1.3124E-32 24,34503 48,69006 0wE+O 3 19E-28 6 39E-28 00850 6 034E+14

Cm-243 1 6443E-07 24,34503 A5.69006 00 nn 400E-03 10-E3 01250 4083E.14
-1. I-C-ll I AFIn 2250 5 206E,14

t,,ni 2 .4! -coow V

Co60 531 86E-06 24.34503 48.69006 0 OwE+00 1 29E-01 2 59E-01

Cs-134 3 1563E-03 24,345 03 48690 06 0 wE+w 7 68E+01 1 54E+02

Cs-135 3 4477E-06 24,345 03 44,69006 0 0+0 8.39E-02 1.68E-01

Cs-137 2 0313E+00 24,345 03 48,690 06 0 wEw00 4 95E+04 9 89E+04

Eu-154 24513E-02 24,345 03 48,690 06 0 0E+00 5 97E+02 1.19E+03

Eu-155 4 8175E-43 24,34503 48,69006 0 wEiw 1.17E+02 2,35E+02

Fe-55 1.2397E-04 24,34503 48,69006 0 +0 302E+00 6 04E+00

H-3 4.5697E-03 24345 03 48,690 06 0 wE.w 1 11E+02 2 220+02

1-129 7.530E4-07 24,34503 48,690 06 0 wE+ 1830-2 367E42

Kr-85 1.08504-01 2434503 48.690 06 0000+0 2 64E+03 5 28E+03

9NP237 5561E-06 24,34503 48,69006 OwE 233E-01 465E-01

Pa-231 20359E49 24,34503 44,69006 0000 496E-05 991E-05

P5-210 49728E-11 24,34503 44.69006 000+0 121E-06 242E-06

Pm-147 4 8502E402 24,34503 4,69006 0000+w 1.1 8E+03 2.36E+03

Pu-238 l 8254E-02 24,345 03 48.690 06 0 00E+ 444E+02 8 89E+02

Pu-239 42810E-44 24,345 03 48,690 06 0 wE+00 1 04E+01 2 08E+01

Pu-240 2 4368E-04 24,345 03 48,69006 0E+00 593E0.0 1 19E+01

Pu-241 3.3415E-02 243 5 34,9 6 0 0 + 0 8 13E+02 18630+03
'A iAc Ro 334154 4 006 t 0 +00 8 84E-03 1.77E-02

_ 3750 2266E.14

0 5750 3 697E015
0 8500 6250F+13
12500 3569E+13
1 7500 1 638E+12
22500 1 437E+08
27500 8123E+07
3 5000 3735E+05
I 150 mm 2.124Et047 0_ 2 _4 . 0 3
7 0000 Z346E+03
11 DWo Z-630E1+02

Ra-226 22854-10 2434503 48,69006 OE+00 556E-06 1.11E5

FRa-228 12426E-14 24,34503 48,69006 000+0 303E-10 605E-10

Ru-106 6 3589E4-06 24345 03 48,69006 00E+00 1.55E-01 3 O4E-041

Se-79 2 52-3E05 24,345 w 40.69006 0 000.00 3 E6-01 6 30E-01

Sn-126 2 1574E-0 24,345 03 44,690 06 000E+0 2982E15 64E1-0 N

Sr-90 1 9248E+00 24,345 03 44,690 06 0 000+0 469E+04 937E+04

Tc-99 4.2239E-04 24,345 03 486000 O + 00 2 03E+01 2 06E+aa

T-229 10953E-12 24,34503 48,69006 00. 1 24E-07 2.48E-07

Th-230 4.1885E4-0 24,34503 8,690006 66O2E+00 0 02E-03 0

Th-z23 19270E-14 24,34503 48,69006 000E+w 469E-10 938E7-lO

OTi-208 4 6024E8 24u,3 w 48,690 6 0 wE+w 1.12E403 2+24E-20

; U-232 12582E407 24345w 03,69006 Ow0E+w0 3 06E403 6 13E403 Ther al Power

U-233 2 5825E49 24,345 w 4,690 06 O SE+wa 629Es05 I 26E404 Nominal Heat Bounding

U.-234 18450E404 24340 4,90 Ow w 449E+w0 898E+w Output Hleat Ouqlrtiml

U-235 273E406 24,345 03 0 ^w 3 40E1 2 74E-01 3 40E-01 (wvatts) tWatt)

-3 481E409 24,350 64 6 45E402 6 46E402 Total Total

Y 90 1.24w 235 03 48,600 E^ 4 69E+04 937E+0

Other Radionuclides 
4 71 E+04 9 42E+04

Template Selection Summary

*z ' F From SFD Usd Basis tor Parmeter Difence:

_ Reactor Moderator UGHTWATER UGHTIWATER ThsTemplate was used fortellortieasos

Fuel Claddimg AUJM AWM Ths bes mas AT^ Terplaie ttn ali buw o panepreler (ernisrent) naliM AT^ a reasonable

BOL HM Constituents U maich.

.1 [ OLEnrkhmnt#% 45011 601b100

IBumup Summary (MWd) . - Basis for bumup used in estimate

I From SFU Estmatad

I
uNcmhal 24 3469006 n bamS e4i4ed to be ee temna bais r

Boluondmgol 48 690 a 06 t buru asue bD be tmc nomna bumup
I

_ Checks .

Estmansed 8urnut
Bumup Multiplier GEied Burnup Estanated EOL HM/Glven EOL HM

I Nomhnal o Z 22 1 a z|

i Boundimg 0 44

\1- 'Reactor sthrdown core removal. slorage, shipping or other date cofirming that irrdataon ceased for fuel

'Total bumup for all fue assodated with bs worksheet must be dvided by 0OL heavy metal mass to get specific btimup values (MWd/Mt,

March 2003
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Fuel Radionuclide Inventory Worksheet I --
L Fud and Teaplate IrnatoA .

Fuel Nanri: JMTR (UALX HEU) JAPAN
SNF ID t 123

Fuel Units & Descr 152. MTR TYPE
Heavy Metal Mass BOLU.4 384kg; EOLt3721 kg
ROD Storge Sute SRS

'Fuel decay sta t date: 1989
Estimates as of: 2010

Temptate, ATR (Ught Water. Alurn .60 to 100%. U)
"Template Bumup(MWd): 3672

Template BOL Heavy Metal Mass (MT): 000116889
Template Decay Tlme 20 years

Estimated
Canister usage

184x102

U. Estimates t, - 1. m x. xi. b y, - yb I Garmm Sources
- - -. IPhoton,. Total

Cs/MWd From , Nommial Bounding Fuel Initial Activity Nominal Fuel Boundng Fuel Energy Photonstsec
Radionuclide Template Fuel Bumup (MWd)f Bumup (MWd)' (Cl) Inventones(Ci) - Inventones(Ci) I Group - (bounding)

- - - -- - - -
AC-Z/ 0 W13t-1 U 0 I74 3u 1jt3t S9 U 0tOE+UU 4 51 E-oB 9 01 E

2 0060E-03 6,794 30 13,588 59 0 OOE+00 t 36E+01 2 73E+I I 434E+15
4 6.794 30 13,5B8 59 O.OOE+00 2 8E-03 5 77E-03 _

13,58859 0OOOE+OO 2 OIE-02 2 02E-02 3
13,5885 9 0 OOE+00 3 8BE-05 7 76E-05C-1 0 0575

Cl-3 8 92E-29 1 78E-28 0 0850
Cm-243 - 6 44t3E-07 8,794.30 13,588 59 0 OOE+00
Cm-244 2 9330E-05 6,794.30 13,588 59 0 OOE+00
Co-60 5 3186E-06 6.794.30 13,588 59 0 OOE+00
Cs-134 3 1563E-03 6.794 30 13.588 59 0 OOE+00

2 23E-03 0 1250
3 99E-01 02250 1 453E+14

0.3750 6 325E+13
0.5750 1 032E+15

3 4477E-06 6,794.30 13,588 59 0 OOE+00 1 744E+13
6,794 30 13,588 59 0 OOE+00 1 38E+04 2.78E+I

0 0082+00 1 67E+02 3 33E+02
Eu-155 4 8175E-C 6 55E+01 22500
Fe-55 1 2397E-04 6.794 30 1 68E+00
H-3 4 5697E-03 6.794 30
1-129 7 5300E-07 6.794 30 13.5885 9 0 OOE+OO I

2Z7500 2267E+07
3.5000 1 041E+05
5 0000 5689E+03
7 o000 6.502E+02

I----- --
sr<u 1 U80t-0j 6,794 3s 13,5885 b OOO UEh+UU

9 5561 E-06 6,794.30 13,588 59 0 O0E+00 6 49E-02 7287E+01

Pm,

6,794.30
6,794 30
6,794 30
6,794 30
6,794 30
6,794 30

13,588 59 0 00E+00 3 38E-07 6 76E-07
0 OOE+00 3 30E+02 6 59E+02

13,588 59 0 00E+00 1 38E-05

PU-238 1.24E+02 2 48E+02 fPu-239 4.281 OE-04 5 82E+00
PU-240 2 4368E-04 13.S88S

3 3415E-02

Ra-.

6,794 30
6,794 30
6,794 30
6,794.30
6,794 30
6,794 30

13.588 59 0 00E+00
13,588.59 0 00E+00 2Z47E-03 4 94E-03

2.27E+(

Ra-228
Ru-106
Se-79

1 2426E-14
6 3589E-06
1 2933E-05

1 55E-06 3.11E-06
8 44E-11 1 69E-10

13,588 59 O00E+00
13,588 59 0 OOE+00

'A

-------
1 IO14rtis 6.79430

6J794.30
13,,bbt S9 U UUO+UU 7 86E-02
13,5885 9 0 00E+00 1 31E+04 2 62E+04
13,588 59 0 OOE+0O 2 87E+00 5 74E+00

Th-229 0 00o+00 3 46E-08 6 92E-08
Th-230 4 1880E-O8 6.794 30 13,588 S9
Th-232 1 9270E-14 6,794 30 13,588 59 7
T1-208 4 6024E-08 6,794 30 13.588 59
U-232 1.2582E-07 6,79430 13.58859
U-233 2 5825E-09 6,794 30 13,588.59
U-234 1 8450E404 6,794 30 13,588.59

2 85E-04 5 69E-G0
1.31E-10 2 69E-0
3 13E-04 6 25E-04 I _ _
8 55E-04 1 71E-03 Thermal Power

, _z er c_^e3 01 L-IZ Nominal Healt, Bounding_
Ouput Heat Output'

AWatts) (Watts)
U-236 I 5493E-05

-42851 E-09

0,1Uq .U
6,794,30
6,794.30

13.588 59 0.00E+00
0 00 1 02E-03

t31 --88 59 0 WE+W

10 1,62E+02 324E.02
Total Total

I 31 E+04 2 -i
Othe

lL
Template Selection Summary I I . - I

From SFD Used
Reactor Moderator UGHT WATER urGHr WATER

Fuel Cladding ALUM ALUM
EOL HM Crmnst % 9385ts U 6oU

SO L Enric hment % 93 1 85Z59 e O to I100

1 31E+04 2 63E+04

[Basis for Parameter Drlerences:

I s . .

lBumuD SummarY IMWdr
F ,

L
From SFD I Estimated

Nominal-l
Bounding-_

J ..... A ? ~ 0 1 N o m n a sco cal ia d bor fit he" ff tal r ass ifes"sYed
Ji j u o ~ sIM N saass m edtab t o t otw enrall bum u

Cheeks_

Estimated Bumupt
Bumup Mutiplier Given Burnup

Nominal _
Bound-q

0491_
0 971

Estianited EOL HMIGnen EOL HU
i 1 O1l

S. --. , I
Reactor shutdown. core removal, storage. shipping or other date confirming that irradation ceased lor fuel

"Total btrnup for aL fuel associated widh this worksheet must be dvkded by BOL heavy metal mass to get specific burup values (MWdU.T)
'-,1
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Fuel Radionuclide Inventory Worksheet

I' ,L Fuel andS Template Lnlorionm *
Fuel Name. JRR-2 (UALX-HEU 45%) JAPAN

SNF ID N- 885
Fuel Units 6 Descr 144 -12 CURVED PLATES

Heavy Metal Mass EOL70229kg EOt--62A96kg
r ROO Storage Srie SRS

'Fuel decay start date 1989
Estimates as of 2010

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

1t2empaste Burnup(MWd) 164 6

Temptate BOL Heavy Metal Mess (MT) OD000377
,.1.i De-.ea r -T - 20 wears

Estirnated
Canister usage

18x10
400

XX..Estintes ' m xe x, - Y. YY GammaSources

Ci/11Wd Frcim Nominal Bounding Fuel Indtial Activity Nominal Fuel Bounding Fuzel Energy Thot Isse

Radionuclide Template Fuel Bumnup (MWO) Bumnup (MWd)' (CO) Inventories(O) Inventories(CI) Group *'(bounding)

Ac-227 31355E-t1 7,12271 14,24541 0OOE+OO 223E-6 4 247E6 Avg 7MeV

Am-241 80194E-03 7,12271 14,24541 OOOE+00 5471E+01 14E+02 01250 1506E.15

Am-242m 135694E-03 7,12271 14.24541 0 OOE+00 9 75E-03 8 95E-02 02250 3104E+14

A-243 3 7096E-05 7,12271 14,24541 OOE+00 34E-01 6 2BE-01 0 0375 2758E+14

C-14 1 6464E-08 7.12271 14,24541 OOOE+00 1.8+E-04 377E-04 00575 21920E+14

Cs-36 4 4441 E-31 7,122.71 14245 41 0 OOE+00 3 17E-27 6 063E-27 08500 -1 768E+14

Cm-243 5 7029E-3 6 7,12271 14,245 41 0 OOE+00 4 06E-02 812E-02 t1250 18252E+14

Cr-2444 6555E-03 7,12271 14,24541 OOE+00 332E+01 673E+01 02250 17521E+14

Co-60 4 8663E-05 7,122 71 14,245 41 0 OOE+00 3 47E01 6 93E01 0 3750 6555E+t 3

Cs-134 10635E-02 71227 14,24541 OOOE+00 7958E+00 152E+02 05750 12090E+tS

Cs-t35 4 2564E-0 7.122.71 14,245 41 0 OOE+00 3 03E-02 6 06E02 B5000 8154E+13

Cs-137 240358E+00 7,12271 14,24541 0OE+00 1 45E+04 290E+04 12500 4860E+13

Eu-154 51956E-02 7,122.71 14,24541 OOOE+00 370E+02 7 40E+02 17500 705tE+11

Eu-155 1A295E-02 712271 14,24541 0OE+00 1.02E+02 204E+02 22500 46505E+07

Fe-55 37380E43 7,12271 - 14,24541 OOE+00 66+00 53638E+07

u-23 4 628433- 7,122.71 14,245 41 0 OOE+O0 3 29E+01 619E+01 3 sooo 1 115E+06

1-129 6 6403E77,1227 14,245 41 0 OOE+00 - 4 73E-03 9 46E-03 5 0000 4 286E+

Kr-85 I10808E7-1 7122.71 14,2454 0 O0E+00 77E+02 1754E+03 70000 492E

Np-237 34 637E-05 7122.71 14,245 41 0OE+00 2325E401 4 49E6-1 1 00 5638E+03

Pa-231 91034 -0 7,122.71 14,24541 OOE+00 691E46 1 6.0Er5

PU-210 3 7739E-11 7,122.71 14,245 41 006E+00 8236E-08 t.67E4-7

Pm-t47 24405E42 7,12271 14.24541 OOE+00 374E+02 348E+02

Pu-238 1 5358E411 0 OOE+00 t7O9E+03 2.t9E+03

Pu-239 6 9502E-04 721 14541 O OOE+OO 4 95E+C0 990E+OO

Pu-240 3 7631E404 7.122 71 14.2441 O OOE+CO 2868E+00 5 36E+OO

Pu-24t 13433E01 7.122.71 14,245 41 0 OOE+00 9 57E+02 1 91E+03

Pu-242 3-0919E-06 7,12271 0143245A1 O 0E+ . 220E42 4140E-02

Ra-226 5-5079E-1 1 7,122 71 1___4,24541 0OOOE+OO 3 92E-07 7.85E407

Ra-Z28 t.3335E-t4 7121 14245 41 OOODE+OO 9 50E-11 tI90E-10

Ru-106 7.3390E-06 7,122 71 14,245 41 0 0OE+00 1 23E602 4 2 E.4

Se-79 1 2339E45 7,122 7 14245 41 0 OOE+OO 8 79E042 1 76E041

Sn-t26 I Ot94E405 7,122 71 14.245 41 0 OOE+OO - 726E402 I 45E-01

Sr-90 1 906>4E+C0 7,122 71 t4254 .OOE+CO I 36E+OA 2 7E+04

Tc-99 3 8056E404 7,122.71 14,24541t OOOE+OO 2 7tE+00 5 42E+OO

Th-229 4 9198E-12 7tZ271 14.245 41 0OOOE+CO 350E408 7.01E-08

Th-230 tOS547E-08 7t12271 t444 OOOE+OO 7 5tE-05 1 t5E0E44

Th-232 2 0705E-t4 7,122 71 14,245 41 0 OOE+CO I 47E-10 2 95E-10

TP~208 4 8827E-08 7,122 71 14,245 41 0 OOE+OO 3 48E-04 6 96E04A

UF232 ~ 1 3414E47 7.122.71 14,245 41 OOOE+OO 9 55E404 1 91E43 Thrml Powe

U-233 377E9 7,122.71 1,441 0 OOE+OO0 68E405 5.37E OS Nominal Host -Bounding .

U-234 5.2047E4 7;t2271 14,24541t OOOE+OO 371tE-01 7A1E41 .Outpost , Heat Output

U-235 -2 8661E436 71Z2271 000O 6 82E402 4 78E402 6.82E402 (Wa~s) (Watts)
U-236 1 6701E405 7,127 14,245 41 0OEO tt9E 1 2.38E-0t IZC6E+02 412E+0J2

U-238 -9 4194E409 7,122 71 0 00 I 30E402 I 29E402 t 30E402 Total ITotal

Y-90 a^,. I9070E+00 7,12271 04 4 OOOE+OO 1-36E+04 2 72E+04

IIi)

I "

; Temlate Seectin Su ,marT. Burnup Stm ,airny, and CliecaS _ __ __

Te-mptate sek-cwn Surnmary. |

FroU SFD Used Basis for Parameter Differences

Reactor Moertor HEAVY wATER HEAVY WATER

_Fuel Ctadig ~ ALUM ALUM

BOL HNM Constituents U U

BOL Enrichment % 44 93930164 40 to tOO

Bumup Summary (MWc) - Basis for bumup used In estimate:

From SFD Esiae

Nominal 71227 t- Nt p leojiated krom tie heavy metal mass desyed

Bounuing as- 14e2 ID be VWs ett ernal ett

Estimated Burnupt I
Given urrtuEstimated EOL. NM/Gwen EOL. NM

-R100
-

'Reacor shutobwn. core removal. storage. siippwg or other dale confimsrng that Irradaton ceased for luel

2
Total burruP for an huel assodated with this workdheet must be dvided by BOL heavy metal mass to get speciffc bumup values (MWdMT)

Mac20
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Fuel Radionuclide Inventory Worksheet
L Furl and Template Infuort, icn

Fuel Name. JRR-2 (UALX-HEU) JAPAN
SNF ID 8. 606

Fuel Units 6 Deecn 34 - 17 FRAT PLATES
Heavy Metal MasJ 0L=6 943kg. EOL=5222kg
ROD Storage Site: SRS

'Fuel decay stirt dater 1989
Estimates as of. 2010

Temptate, HFBR (Heavy Water, Alum n 40 to 100%> U)
'Template Bumup(MWd): 164 6

Template SOL Heavy Metal Mass (MT) 0 000377
TemLate Deray Time 20 ears

Estimated
Canister usage

t18x10'
094

IL Estinates Inm x,, x, b Yb Gamma Sources

Photon Total
- CL/MWd From Nominal Bounding Fuel Indial Activity, Nominal Fuel- Bounding Fuel Energy Photonslsec

Radionuclide Template Fuel Bumup (MWd)` Bumup(MWdO (Ci) inventones(Ci) lnventonee(CI) Group (bounding)
Ac-227 3 355E-10 1,58467 3,16933 0 00E+OO 4 97E-07 9 94E-07 Avg MeV
Am-241 80194E-03 1,58467 3.16933 0OOE+00 1_27E+01 254E+01 0o010 3351E+14
Am-242m 1_3694E-06 1,58467 3.16933 0OOE+00 2.17E-03 434E-03 00250 69C6E+13
Am-243 3 7096E-05 1.58467 3,16933 0 OOE+00 5 88E-02 I 18E-01 00375 6136E+13
C-14 26464E-08 . 1,58467 3,16933 O0OE+00 419E-05 839E-05 00575 6497E+13
Cl-36 4 4441E-31 1.58467 3,169 33 0 OOE+00 7 04E-28 141 E-27 00850 3.932E+13
Cm-243 5 7029E-06 1,5M467 3,16933 0 OOE+00 9 04E-03 1 81E-02 01250 2785E+13
Cm-244 4 6555E603 1,584 67 3,169.33 0 OOE+00 7 38E+00 1 48E+01 0250 3335E+13
Co-60 48663E-05 1,58467 3,16933 OOwE+00 771E402 154E-01 03750 1465+t13
Cs-134 I 0638E-02 1,58467 3,169.33 0 OOE+00 1 69E+01 3.37E+01 05750 2425E+14
Cs-135 42564E-06 1,58467 3,169.33 0 OOE+00 6 74E-03 1 35E-02 08500 6350E+12
Cs-137 20358E+00 1.58467 3t16933 OOOE+00 323E+03 6.45E+03 1200 4071E+12
Eu-154 S 1956E-02 1,584 67 3,169.33 0 OOE+OO 8 23E601 t 65E+02 17500 1.569E+11
Eu-155 t 4295E-02 1,584 67 3,169.33 0 OOE+00 2 27E+01 453E+01 22500 1.003E+07

II

O00E+w0 215E+00 4 30E+w0 1 27500 5870E+06

UKr-8 1 0808E-01 1.584 67 3,169.33 0 OwE+00 1 71 E+02
3 1ts7E45 I 5M 67 3161 33 o m` A5a or nnfll,No-237 I COF-l1 .. I

Pa-231 97023E -0t 1,584 67 3,16933 6OOE+00 1 54E-06 3 07E-06
Pla2110 1 1731tE-tt t ,584 67 3,169 33 OwOE+OO I 86E408 3.72E48a
Pm-147 2 4405E402 1.584 67 3,169.33 0OOwE+OO 387E+01 7 73E+Ot
Pu-238 I 5358E7-0 1,58467 3,16933 O0E+00 2543E+02 4187E+02
Pu-239 6 9502E404 1,584 67 3,169 33 0OOwE+OO 1.10E+^w 2 20E+w0
PU-240 3 7631E-04 1,58467 3,169033 OE+00 596E01 119E+00
Pu-241 1 3433E10 1,584 67 3,16933 0 O0E+00 2.63E+02 4 26E+02
Pu-242 3091ttE406 1,58467 3,169 33 0ODwE+OO 490E403 9 80E403
Rla-226 5 5079E-t1 1,S84 67 3,16933t OooE+oo 8.73E408 I 75E407
Ra-228 1.3335E-04 1,58467 3,1693 1 OOE+0 2t1 E-t1 163014
Ru-106 7.3390E406 1,58467 3,16933t OOOE+wO t.t6E402 2 33E402
Se-79 t ?339E405 1,5SM 67 3,169 33 0 OOE+wO t.96E402 3 91tE402
Sn-t26 I 01194E-05 t,5M467 3,169 33 0OwE+OO I 62E402 3 23E402
Sr-90 I 9064E+OO 1t5SM 67 3,169 33 0 COE+00 3 02E+03 6 04E+03
Tc-99 3 8056E404 1,5M1467 3,169 33 0OwE+oo 6 03E-01 I 2tE+w0
Th-229 4 9198E-12 1,5M467 3,169 33 0ODOE+00 7 80E409 I 56E408
TIF230 t547E48 1,58M67 3,16933 OwE+OO 167E5 334E405
Th-232 2 0705E-11i 1,58467 3,169 33 0ODOE+00 3.26E-1t1 6 56E-tt1
Tl-208 4 8827E-48 1,58467 3,169 33 0ODoE+00 7 74E405 ItSSE044
U-232 t 3414E407 1,584 67 3,169.33 0 wDE+OO 2 13E404 4 25E044
U-233 3 7679E409 1,5M467 3,169 33 0OwE+OO 5 97E406 I 19E-05 tNonun
U-234 5 2047E405 1,58467 3,169 33 0OwE+OO 8.25E402 I 65E-01 Otr
U-235 -2.8661tE406 1,58467 0 00 I 40E402 9 41E403 I 40E402 (W;
U-236 I 6701E405 1,58467 3,16933 OOOE+w0 265E402 5 29E402 4ss
Ll-238 -9 4194E409 1,58467 Ow 10 63E404 I 48E404 I 63E44 Tc
Y-90 I 9070E+OO 1,58467 3,169 33 0OwE+w0 3 02E+03 6 04E+03
Other Radbonuctides 3 09E+03 6 t7E+03
litI. Terrsplte &hlction Surinry, Burnupo Surinmury. and Chnecks , 7
Template Selection Summary

From SFD Used Basis for Parameter Odferences:
Reactor Moderator HEAW WATER HEAVY WATER

Fuel Cladding ALUM ALvM
BOL HM Constituents U U

BOL tEnrchment % 9301003052 4010100

Bumup Summary (MWd)z Basis for bumup used in estimate,
From SFD Estasiated

Norinh t *84 67 Norr14 I .~lump calculated km tet feavy metal mass desoyed
Bi3und. 3169 33 8 ng imt assured to be twlce raolr bumuga

Checks

Estited Bumup
Bun it I Given Bumup Eastnated EOL HWGiven EOL HM

Nominal. 0 52 1o
Bounding- 1005

'Reactor shutdown, core removal, storage. apping or other date confirming that Irraciation ceased for fuel

L

Thermal Powver
mal Heat - Bounding
utput -Heat Output
Vatts) ' (Watts)

.E+01 9 17E+01
3tal Total

I

'Total burnup for at fuel associated with tao worksheet must be dvided by SOL heavy metlal mass to get speafic bumrup values (MWdUOT)
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Fuel Radionuclide Inventory Worksheet -

" L Fud and Template hnformatn - $
FFuel Name- JRR-3M (LILAX LEU)

SNF ID Ir 1056
Fuel Unts &Descr 11 t -20 FLAT PlATES
HeavyMet! Mass BOL.165701kg EOL.157043kg

IF ROD Storage Site SRS

'Fuel decay stult date 1989
Estitmates as of 2010

Template HFZR (Heavy Water, Alumi 1010 20%/. U)

aTemplete Bumup(MWd) is
Template BOL Heavy Metal Mess (UT) 0 00034251

- Teanite Decay Time 20 years

Estimated
Canister usage

18'xI0
j 4 63 Z

.

m 
-

ii.Z ZEs~timalZtes >' ' -4 m - ~ j -- ___ Z Gamnma Sou~rces

Ct7MWd From 4 Nominal BoundingFuel InitialActivity NominallFuet Bounding Fuel

Radionuclide Template - Fuel Bumup (MWd)t Bumup (MWd)' (Cf) lnventorles(Ci) lnventones(C)

I Photon 'Total

Energy Photons/sec
'Group ' (bounding)Zi _t._

I , . _ _ . _ _
Ac-227
Am-241
Am-242m
Am-243
C-14
CI-36

L_ Cm-243

bE-u I Avg MeV

E+02 7 00150 1668E+15

E-01 I 00250 3 464E+141.A71

16,45825 0 OOE+00 5.27E-02 1.05E-01 0 0375 3 043E+14
4 87E-04 o 0575 3278E+14

9 79E-31 r

3 64E-02

7320E+13. 2 4 _2 _ . 1. 5
1 242E.15

I Cs-135 4 8607E-06
Cs-137 2-0227E+00

W Eu-i 54 - 2 0887E-02
Eu-155 40867E-03
Fe-55 1 4167E-03

_ . H-3 4 6653E-03
U 1-129 7.1600E-07
Kr-85 1 0240E-01

W N-237 3 7227E-06

8,Z912 16,45825 OOOE+0O 400E-02 800E-42 0 8500 I B$3E+13

12500 1 069E+13

' 7500 5.047E+t11

E+O5

3 906E+03

i.25 0 OOE+00 3 06E-02 I 1 0000 4 445E+02

_ e =.e.c, 3825 0 OOE+00Pa-231 2 6727t w

I I a2-10
I. Pm-147

Pu-238

16.45825 0 OOE+00 13E-10. _ _E. _

912 16.45825 OC 7 62E+02

8.229 12 16,458 25 0 C 9 10E+01

Pu-239 8,229 12 B 49E+01 1.70E+02

Pu-240 8,229 12 4 46E+01 8 92E+01
E00 3 09E+03

6.45825 0 OOE+00Pu-242
Ra-226

\I' Ra-228
Ru-1 06

I Se-79

2 3807E-1 16.458.25 0 00E+CO 3 92E-09

16,45825 I 75E-10

8229 12 16,458.25 6 98E-02 t 40E-01

8229 12 1 03E-01 2 06E-01

Sn-126 8,229.12 3 9 38E-02 I 88E-0t

Sr-90 t 8400E+00 8,229t12 5+0O 1.51E+04 303E+04

45336E-04 +0o - 3 58E+00

5 8947E-13 3.458 25 0006E.00 4 f

5 9500E-1 I 16.458 25 0 OOE+00

Th-232 1 6360E-14
TI-208 7 6000E-09
U-232 2 0747E-08

16.458 25 0 O0E+OO 2.69E-10
1 64: 2 0 0_ _ _ + _ 0 t25Ep-04t6,458 25 0 OOE+OO -aQ=_

16,45825 OOOEZE0 1.71E-04 3 41E-04 TherIa Powmf
>AA

Nomial -eat Boudi-
s ^AR X ̂

U-233 112 16.45825 7246-50
A290 12 t6 &.45825 7 65E-MI u-3A 0 0 0A

U-235 8.229 12 0 00
g .6.4582A

o 4 4t

U-236 1U(3U0 4 - - B2

U-238 -1 4207E-08 8,22915

Y-90 1.8400E+00 8,2291:
Other Radioricides

111.Temp Sdeletion Sunmmry, Bunusi S _ -andI

Template SelecTm on Sumary
From SF0 Used

Reactor Moderator HEAVY WA7ER HEAW WA1

Fuel Cladding ALUM ALUM

SOL HM Constituents U U

BOL Enrchment % 19.837 10 to 2

|| Bumnup Sumrnary (MM d) '

From SFD Estimalt

> ~Nominal|i
Boundi - 1

Checks

Estimated Di
eumut, Mu9frer Gien Bur

N ominal |113

Ioundrg 2.27

'Reactor shutdownn. core removal storage, shippmg or oiter date conl

12 16.458 25

5 02E402 7.1 OE-02

0 1 07E.01 2.14E-01
4 45E402 4 46E-02
1 51E+04 303E+04

Norrunal Heart Bounding ,

Output -Heat Output
Wafts) (Watts)

1.S7E+02 3 94E.02
Total Total

I 56E104 3-16E+04

- In...,.f 1 Pa ter Dfdhfrence5
_.

_..- - -...- I-t. t

led Nomnal buisp calaled from te heav metal mais des~e.

6 d45825 jariiulg btirp atsuned lbD b Nice temal txmap

-l

Estimated EOL HM/Grven EOL HM
,I -___ 101|

firming tat Irradation ceased for fuel

id by BOL heavy metal mass to get specific bumpnu values (MWd/MT)
'Totaf burmup for all fuel assodated wIth this woeksheet must be dvkli

Mac 20
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Fuel Radionuclide Inventory Worksheet - -
L F-rl -id Template lnfionntior.t',

Fuel Name. JRR-4 (U3S12 LEU)
SNF ID #- 1071

Fuel Units A Descw 47- ASSEMBLY
Heavy Metal Mass: BOL847kg. EOL144 655kg
ROD Storage Ste: SRS

'Fuel decay sart dale: 1989
Estimates as of, 2010

Templae: AlTt ("at Water, Akau. 60 to 100%.. U)
5
templale Burnup(MWd): 3672

Template SOL Heavy Metal Mtsa (MT): 0 00116689

Estimated
Canister usage-

18"x1O
1 96 1

Template Decay Time: 20 years

IL.s 64a4e307 22 04 44 09 b Y .- 65y0 Gamma Sour3es
I , - ^ , Photon - Tohtal-

Ci/MWd From - Nominal Bounding Fuel Initial Activity Nomma~llFuel, Bounding Fuel Energy Photonstssee
Radionuclide -Tempbate *Fuel Burnup (MWdW Burnup (MWdf9 (Cl) Inventonles(Cl) Inventonres(Ci) Group (bounding)
AC-227 66313E-10 2,22104 4,44209 000E+00 I147E-06 295E-06 Av0.1AeY
A-241 210060E-03 2,221 04 4,44209 000E++00 4.18-00 8 91E+00 0.0150 4068sE+14
Am-242m 42429E-07 2,22104 4,442 09 OOOE+00 9 42E-04 1 BE430 00250 9751E+13
Am-243 14899E-06 2.22104 4,44209 OOOE+00 331 E-03 6 62E-03 00375 8575E+13
C-14 52713E409 2,221 04 4,44209 OOOE+00 1.27E405 254E-05 020575 9309E+t3
CE-36 1124E-32 2,22104 4,44209 000E+00 2911E-29 53E-29 008750 SQ4E+13
Cm-243 16443E-07 2,22104 4,442 09 0O0OE+00 365E04 730E404 01250 3725E+13
Cm-244 293E-045 2,22104 4,442 09 OOOE+00 651E-02 1530E-01 02250 47E+13
CH-60 53186E-06 2,221 04 4,44209 000E+00 1.18E02 2 36E02 03750 2068E+13
Cs-134 75563E-03 2.221 04 4,44209 0 00E+00 701 E+00 3.40E+01 05750 31373E+4
Cs-135 34477E06 2.221 04 4,44209 000E+00 7.66E03 4 53E02 000 15702E+12
Cs-137 20313E+00 2,221_04 4,44209 000E+00 42512E+03 902E+03 2 12500 3256E+12
Eu-154 24513E402 2.22104 4,442 09 000OE+00 544E+01 109E+42 17500 1494E411
Eu-155 4,8175E03 2,221 04 4,44209 000E+00 .107E+01 214E+41 z2000 t31E+07
Fe-SS 1.2397E-04 2,221 04 4,44209 000E+00 Z75E,41 551 1 5-01 on7500 7H41e1oE+Q6
4-23 415697E043 2.22104 4,44209 000E+00 1 01E+01 203E+01 3sootp 3H41et E+t4
1-129 7 5300E407 2,221 04 4,442 09 000OE+00 1 67E-03 3.34E403 Soo 100 I953E+03
ir-85 I 0850E801 2.221 04 4,4420 000E+0 2 41E+02 4 82E+02 7a0000 z153E+02
Np-237 95561E-06 2,221 04 4,442 09 000OE+00 2 12E402 4.24E402 t1Q 000 Z.4t9E+0t
Pa-231 2 0359E-09 2.221.04 4,442 09 0 00E+00 4 52E-06 9 04E-06
Pb-210 4 972BE-1 1 2,221.04 4,442 09 000OE+00 I JOEE47 2.21 E-07
Pm-142 4 8502E42 2,221.04 4,442 09 0 01E+0 1 068E+02 2815E+02
Pu-238 1 9254E4+2 2.221.04 4.442 09 0 00E+00 4 05E+41 811E+01
Pu-239 4R281084 2,221.04 444209 00E+00 951E01 8 90E+00
Pu-240 2 4368E-04 2,221.04 4.442 09 000DE+00 5 41E-01 108E+00
Pu-241 3 3415E402 2,221 04 4,442 09 0 00E+00 7 42E+01 1 48E+02
Pui-242 3 6329E407 2.221 04 4.442.09 0 00E+00 8 07E-04 I 61E403
Ra-Z26 2 2854E-1 0 2,221 04 4,442 09 000OE+00 5 08E407 I 02E406
Ra-228 1 2426E-14 2.Z21 04 4.442 09 000DE+00 2 76E-1 1 5 52E-1 1
Ru-1 06 6 3589E406 2,Z.1 04 4,442 09 000OE+00 1 41E402 2 82E402
Se-79 1 2933E-05 2,221 04 4,442 09 000OE+00 2 87E402 s 74E402
Sn-126 1 1574E-05 2,221 04 4,442 09 0 00E+00 2 57E402 5 14E402
Sr-90 1 9248E+00 2,221 04 4.442 09 0OOE+00 4.28E+03 8 SSE+03
Tc-99 4 2239E404 2221 04 4,442 09 0 00E+00 9 38E-01 I 88E+00
Th-229 5 0953E-12 2,Z21 04 4,442 09 000OE+00 1.13E408 2 26E408
Th-230 4 1885E408 2Z21 04 4,442 09 0O00E+00 9 30E405 1686E-04
Th-232 I 9270E-14 2Z21 04 4,442 09 000OE+00 4 28E-1 1 8 56E-11I
Ti-208 4 6024E408 2,221 04 4,442 09 0OOE+00 1.02E404 - 2 04E044
U-232 1.2582E407 2ZZ1 04 4,442 09 0 00E+00 2.79E404 S 59E404 Thermal Power
U-233 Z.5825E409 222Z104 4,442 09 0 00E+00 5.74E406 I115E405 Notrnnal Het BoDufndg-
tJ234 I18450E404 2Z21 04 4,442 09 000GE+00 4.10E401 8 20E-01 Output Heat Output
Lt-235 -2 7235E406 222Z104 0 00 2 03E40 1 43E402 2 03E402 (Watt) (WYatts)
Li-236 1.5493E-05 222Z104 4,442 09 0 00E+00 3 44E402 6 88E402 S.29E+C1 I 06E.02
U-Z38 -4.2851E-09 222Z104 0 00 1 26E402 1.26E402 1.26E4 Total Tolal
Y-90 1 9ZS4E+00 222Z104 4,442 09 0 DDE+00 4 28E;03 855E+03
Other Rackonuclicles 4 30E+03 8 SE J0
111.T TpateSdediSon Sur.Bumnu pSu zidry. st eckdsy,

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator_ WATER UGHT WATER Th5 Tetpat was "y ta tte tlls reaserc
Fuel Cladding AWUM AWUM fThis tW rathes ATR Teratfe at al tu oe paratrt (eerrd mat ATH a reasmeatl

BOL HM Constituuntt-i U U matM
0OL Enrichment1# 20 80to100

Bunnup Summary (MWd)0f Basis for bumnup used in estmate:
From SFD Estimatd

Nomlinr t- z221 Ost N rmnal bnmt calataed trom the heey r* r3sts dmstoyed
Boundig 4.442 09 3Scrig turnp assraed tlo be Wtm erenafl blui

Checksi

Estimated Bumug
Bumup Muliplier Given Bumup Estimated EOL HWGrven EOL HM

Nriomnal 015O 100
Bounding 030

'Reactor shutsdawn. core removal, storage, shipping or other date conflming that Irradation ceased for fuel

`Total bumup for at fuel associated wth tiNs worksheet must he dvided by 00L heavy metal mass to get specftic bumup values (MWdrMT)

-.

U
LI

L11
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Fuel Radionuclide Inventory Worksheet I -

,L Fuel and Tempiate nle0rmatiin 
C Estumated

Fuel Name JRR-4 (UALX HEU) 'Fuel decay atart dale 1989 Caniser usage

SNFIDO 505 Estimates as ot. 2010 1t8x10'

Fuel Units & Descr 43-ASSEMBLY Template: ATR (Ught Water. Alum. 60to100% U) I 119

Heavy Metal Mass BOLV7 67kg9, EOL6"338kg remplate Burnup(UWd) 3672

ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0 00116689

1ll E~stimnates ,m X. X, b Y. Y. Y b Gamma Sources

,, Photon Total

.Ci/MWd Frorn ,Nominal Bounding Fuel Inital Activifty Nzomiailutel .BoundmngFuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWO) Bumnup (MWdf2 -' (Ci) IverosCi) v hwentoe(I Group ( bounding)

Ac-227 6 3t3E-10 1,266.45 253290 0 00E+00 840E-07 1 68E-06 Avg 1eV

Ar-241 2 060E-03 1,26645 2,53290 000E+00 2.5E+00 50802 00150 2674E+14

Am-242m 42429E-07 126645 2,53290300E+0 0 537E-07 00200 5560E+1i

Am-243 .4899E-06 t2645 2.53290 0 00+00 89E-03 E-0 037 4849E+1

C-14 5713E-09 126645 253290 000E+00 7.24E-06 t45E-05 00575 5194E+13

Cl-36 t.124E;2 t,26645 253290 0 00E+00 1 66E-29 3.32E-29 00850 3139E.13

Cm-243 1 6443E7 1,26645 2,53290 000E+00 2.10+40 416E404 0120 2124El13

Cm-244 290E-045 1,26645 2.532.00 000E+00 E142 7 0E02 +225002708E13

Co-60 5 3186E4-0 1.26645 2,532 90 0 00E+00 6i iE-03 t.35E02 750 I179E+13

Cs-134 31563E403 1.26645 2,53290 000E+00 4E+0 99E+00 70 19E+4

Cs-135 3 4477E6 126645 2,53290 0 00E+o 4 37E43 873E-043 085 325E+12

Cs-137 2.033E00 126645 2,53290 0 00E+00 2 57E+03 5 7SE+03 12500 7Z5E+12

Eu-154 24513-42 1,266 45 2,532.90 000E+00 3tOE+01 6321E+01 7500 8521E+10

Eu-1S 4i8175E4-3 1,26645 2,53290 000E+0O 610E+00 1_22E+1 22E00 7274E+06

Fe-55 1 2397E-04 1266.45 2,532.90 0 00E+00 1 27500 4226E+06

H-I3 4 5697E4-03 1,266 45 2,532 90 0 00E+00 79E+00 I t+01 1E+04

1-129 1 953+00E4 1,26645 2,53290 000E+00 54E40E43 54 . 0098E+03

Kr-85 1 0850E,026645 2,532 90 0 00E+00 t.37E+02 275E+02 70000 1212E+02

Np-237 9 5561E 1,26645 253290 000E+00 1E-092 242E-02 t100 135E+01

Pa-231 2.0359E-09 1,266 45 2,532 90 0 00E+00 2 58E0-06 16E6-0

Pb-2O 4 9728E-14 1,26645 253290 000E+00 6.30E-11 4t26E607

Pm-47 4 8502E4-02 1,26645 2532 0 000+00 6.14E+01 1.23E+02

Pu-238 18254E-02 26645 2,53290 000E+00 2.315E+01 4162E+01

PU-239 42812E-04 126645 253290 000E+00 542E.01 1 08E+00

Pu-240 2 436E-04 ,266 45 2,53290 0 00E+00 3 09E-01 617E-01

Pu-241 3.341-E42 2 t2126645 0 0 1 002 4 23E+01 8 46E+01

Pu-242 3 6329E-07 ,266 45 2,53290 0 00E+00 4 60E-44 920E-04

Ra-2Z6 2854E-t0 1,266 45 000 0 00-00 1 7 5 79E7-0

Ra-22a t22Et t265 2329O0E+00 tS7E-tt 3tSE-t 1

Ru-106 6 3589E4 1t264 2529 000E+00 805E4-3 61 6E402

Sr-79 I 2933E-05 t 6 5 2529 .00E+00 t 64E42- 3-28E402

Sn-t2S t 1574E405 t26 45 2520 00E+00 I 47E-02 2.93E402

Sr-90 1 9248E+00 1,26645 2,53290 0 0E+00 2440+03 4.88E+03

Tc-99 4u2239E424 45266 45 30 49E+000.

Th229 50953E-12 t,64 252.0 D0E+00 645E-09 t 29E8

Th-230 4 1885E-48 t1,26A 253.90 00+0 S30E405 t 06E044

Th-232 I 9270E-14 12665 2529 00CE+09 244E-11 48-11_

Tl-208 4 6024E408 12645 2,5329 000E+00 5 83E4 1.17ED44

U-5232 12582E407 1t266 45 2,532 90 0 00E+00 tS59E404 3ti9E404 Thermal Powr

U-233 2854t264 2,390 00E0 32E6 64E406 Nominal Hreat iBounding

U23 t.404OO64 ,39 0E+00 23E0t 46E4 -Output Wretu~l

U-312254 ,264 00 t54E402 t20L-E4 I 54E42M ( Wts-) ' =e)*

U-31.434 ,266AS5 25390 000OE+00 I 96E402 3 92E402 3 02E.01 6 04E+01t

U-325E9 1,266 45 0 00 t.80E404 t 74E404 t.8-0E4 Total Total

1-0t25E0 266 45 2,39 000E+C0 2 44E+03 48E+03

OtrrRrouckrs- -2 45E+0't 4 9CE+03
or-

TILT TSelec onu BuSnur5an *l * Checks ____ 4_ _ _ _ _ _ _ _

Template Selection SumMary

From SF0 Used Basi tor Parameter fferences,

Reactor Moderator _tGWATET U hTWATER

Fuel Claddhng ALUM ALUM

BOL HU Constiluents U

BOL Enrichment % 93 03204799 60 to 100

Bumup Summary (MWd)f ' - jBasis for bumup used In estimate:

From SFD Estimated

Nominal 1266 45 i bUiTUp calojled cmm the heavy metal mass destoyed.

Boundmrg |2 532.90 Swjtion tmnup asasei to be tWe sro d t hoPs

, Checks
U-i ~Es==d uupv

Bumup Mulipler I s Estimated EOL HMWGive EOL HM

Nominal 052 1 101

Boundieg 1 0'

_ Reactor shutdown, core removal, storage. shipping or other date coritimning that Irradiation ceased tar luel

Trota bIumup for all hue associated wih bis worksheet must be divided by BOL heavy metal mass to get spedtic bumu values (hWdMT)

4-
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenmlate Infi .rnea ,Ao

Fuel Name, JRR-4 (UALX HEU)
SNF ID*,. 1070

Fuel Units & Descr II - ASSEMBtLY
Heavy Metal Mass: BOL.I 964kg, £0i1 621 kg
ROD Storage Site: SRS

'Fuel decay start dater 1989
Estimates as of. 2010

TeenpartbA AT7R (Liht Water. Alwn.m 60 to 1 DO-%. U)
5
Templat. Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT): 000116689
Temolate Decay Tln-e 20 years

Estimated
Canister usage

18 x10o

0 031

H. Fstimaites u m x. Xb - Y. Yb Gamma Sources /_

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

Template Fuel Bumup (MWde Bumup (UWd) (Ci) Inventorles(Ci) Invemnoneescl) Group (bounding)Radionucrlide
Ac-227 647 95 0.OOE+00 2.1SE-07
Arm-241 647 9 O OOE+000 6.50E-01
Am-242m 4 2429E-07
Am-243 1 4899E-06
C-14 5 7135E-09
Ct-36 t 3124E-32

0 oOE+00 1 37E-04 2 75E-04
O OOE+00 4 83E-04 9 65E-04 00

I 1 85E-06 3 70E-06 00
323 98 4 25E-30 8 SOE-30 00850

Cm-243 1 6443E-07 323 98 E-05 1 07E-04 01250 5433E+12
Z 93UE05 ^23 9u 647 95 2 02250 6 92^7t12
5 3186E-06 323 98 64795 0 OOE+( S 0 3750 3016E+12

647 95 0 OOE+00 1 4 919E+13
Cs-1 647 95 0 E+00 1.12E-03 8 3170+1 1
Cs-137 0 OOE700 G58E+02 1
Eu-154 7 94E+00 1 59E+01 I

Eu-t55 323 98 3.12E+00 22500
Fe-55 1.2397E-04 323 98 647 9 3 03E-02 2-7500 1 081E+06

4 5697E-03 323 98 647 95 0 0OE+ 10
323 98 647 95 0 OOE+00

Np-2
398 647 95 0 000E00 3 52E.01
3 98 647 95 O OOE+00 3 1DE-03

Pa-231 7 95 0 00E+00 6 60E-07
Pb-210 4 9728E-1 O OOE+00 1 61E-08 322E-08
Pm-147 4 8502E-02 +00 1.57E.01 3.14E+01
Pu-238 1 8254E-02

4.281 OE-04
323 98
323 98

0 1.18E+01

3.5000 4 966E+03
S oooo 2.808E+02

7 oooo 3.aOoE+01
11 0000 3.475E.00

L.

_.

64

PU-241
Pu-242
Ra-226
Ra-228

3 98 647 95 0 OOE+00 7.89E-02
3 98 64795 000E+00 1 08E+01 2.17E+01

2.2854E-10 323 98
1.2426E-14 323 98

323 98
323 98

647 96 0 OOE+00 1.1 8E-04 2.35E-04
647 95 0 OOE+00 7 40E-08 1 48E-07
647 95 0 00E+00 4 03E012 8 OSE-12
647 95 0 OOE+00 2 06E-03 4 12E-03
647 95 0 OOE+00 419E-03 8 38E-03
647 95 0 OOE+00 3 75E-3 7 SOE-03Sr-12(

Sr-90
Tc-99 4 2239E-C

7 95 0 OOE+00 6.24E+02
7.95 0OOE+00 I 37E-01

125E+03
2.74E-01

Th-229 5 0953E-12 1.65E-09 3.30E-09
Th-230
Th-232

4 1885E-08
I 9270F-.1A

323 98
323 GA fi7 -

11-208 4 6024E-08 323 98 647 95 0 OOE+00

_05 2.71 E-05
E-12 1 25E-t I
E405 2 98E-05
E-05 .1SE-05
-07 1 67E-06

II -
U-233
U-234
U-235

2.5825E-09
3L. va b46 9S

323 98
323 98
323.98

647 95 0OOE+00
647 95 0 OOE+00

Oon q 3 94 n7Er4

Thermal Power
Nominal NAt Bouncin g

Output Heat ou-t
(Wafts) . (Wafts)

7.72E+00 1t.4E+01
Total TotalU-238

Y-90 1

Other Radlonuclades

323.98 647 95 0 00E+00 5 024-03
323.98 0 00 4 60E-05 4 46E-05

.95 0 OOE+00 6.24E+02 1.25E+03
6 27E+02 1.25E+03

ILL Templarte Selection Summary7, Barnett Surnansry, ata Ceck
Template Selection Summary - ,

From SF0 Used
Reactor Modertor UGHT WATER UGIr WATER

Fuel Cladding ALUM ALUM

80L HM Constituents U
BOL EnrIchment % 93 0320t799 60 to 100

JIasis for Parameter Differences:

1R_.. #_ i.I1umup Summary (MWd)'
-

-

No inalo: F From SFD I Este
l

mted
323 9B NoemM bamp colemd [mm the heavy meta mass desirye&
st7 9aBoig Cbuop assured lo be ice ncrwrl bxrin

IChecks I
Esthnated Burnupl _

I Burnup Multipl er Given Bumup Estimated EOL HM/GIven EOL HM
1 01X0.82_

105Bounding I.
'Reactor shutdown. core removal storage, shipperig or other date confirming Mt Irradaton ceased for fuel

'Totai buiup tor as tuel assodated wh thes worksheet must be dvided by BOL heavy metal mass to get specific bumup vahes (MWdU4T)
f -

DOE/SNF/REP-078 Marct 2003
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Fuel Radionucilde Inventory Worksheet .

E L Fud and Tesplatir In k ,; n
Fuel Name KURR (UALX-HEU) JAPAN 'Fuel decay start date 2006

SNF ID 601 Estimates as of 2010

Fuel Units & Descr 240- 18 CURVED PLATES Template ATh (Ugit Water. Alum 60 to 100%. U)

Heavy Metal Mass BOL-40 824kg EOI=33 48kg "TemptateuBumup(MIWd): 3672

h ROD Storage Site SRS Template BOL Heavy Metal Mass (MWl 000116689

Estimated
Canister usage

18'x10
667

I. Estimates , m b Y. Yb Gamma Sources

il.-i , - Photon Total

CL/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel . Bounding Fuel Energy Photons/sec

Radionuclie Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventoeies(Ci) Inventones(Ci) Group (bounding)

Ac-227 1 4545E-tO 6,954 91 13,90962 0OOE+00 1 OE-06 2 02E-06 Avg MeV

Am-24t 1.1190E-03 6,95491 13.90982 0OOE+OO 778E+00 1 56E+01 00150 2684E.15

Arn-242m 45425E-07 6.95491 13,90982 OOOE+00 3.16E-03 6.32E-03 00250 5781E+14

Am-243 t492tE-06 6,95491 13,90982 0OOE+00 1.O4E-02 208E-02 00375 5.33SE.14

-47244E-09 6,95491 13,90982 0O00E+0 398E-05 796EO5 00.575 52466+14

C 31246-32 6,95491 1390982 0OOE+00 9t 36-29 1 83E-28 00850 3.344E+14

Cm-24 237E-07 6,95491 13,90982 OOOE+O 10 65E-03 5.319-0 035 172E+14

Cm-244 524E-05 6,95491 13,90982 006+O00 362E-O 7.247t 02250 2 634E+14

Co-120 382005 6.96491 13,90982 000IE+OO 26E-01 5.1E-01 03750 t.3724+14

! Cs-34 4 8693E-01 6,95491 13,909 82 0 OE+OO 1 39E+03 3 77E+03 0005s 91875+12

Cs-t 394477E-06 6,95491 13,90982 0006E00 2 4E-02 460E42 110000 2610366.

Cs-t137 2 8731tE+OO6941 t,080OEO0OO+4 4O+4 15D 41E1

I Eu-154 82053-02 69549 1 14E+03 17500 Z59E+12

Eu-1 6 9134E42 6,954 91 t13909 82 0 OOE+00 2 7 02 9 020 4319E+12

eu-155 6329E43 6,954 91 13.909 82 0OOE+00 9 38E+ 27500 2485E+10

N-' iS3-226 3 O4599-42 6,95491 13,90982 OOE+O0 737E+01 5tA7E-072

-t29 I7053E-02 6,95491 13,90982 +0 513t OS26OO O 8241E+03

*K-128 11594E41 6,954 91 13,909 82 0 OOE+00 t 99E 3 981 0 7616 9 187E+02

T -227 15479E-16 6,95491 13,90982 00 604E42 1.33E41 t O 2036E+02

t -231 19297E-08 6,95491 13,90982 OOOE+CO 162t46 1243-0

h Pb-231 3763E-15 6.95491 13.90982 0OE+00 2462E-1 523E48

i Pm1-2t04 406E6-0 6,954 91 13.909 82 000E+O 31 7004 6354E+04

Pu-232 2I0550E 6,95491 13.90982 0006+00 1 43E+02 2 18360+02

Pu-239 1 83716-0 6,95A91 13,909 82 0 OOE+00 2198E+00 596+0H

Pu2024t4 ,59t t108 OEO 70E0 3 39E+OO

Pu-241 -27356-042 6,954 91 ,09 B2 OOE+0O 4 78E+02 9 56E+02

Pu-242 1 6432-04 6,954 91 13,909 82 006+00 1 53E-0 2 0 15E03

Pta-226 
484E1 1659 3992 OOEC 6E0 2E-11

Ra-228 28512-tS 6,95491 t00 93-4+-O 208E-tt 416-11

.' R-0195E1 6,954 91 13909 82 OOEO t3E+03 2 65E+03

Se-79 1-q 29641,949 3,909 82 0OEO O4 04

A rt6t17E5 6,954 91 13,909 62 O OOE+OO- 8 DSE402 t.6tE401

S-90 2.7505E+00 6,954 91 13,909 82 000+00 1916+04 3 83E+04

Tc-99 42239E404 6,954.91 3998 EO 4+0 58EO

T29188-2 6,954 91 13,998 OOOE+OO 131E-48 2 62E408

Tht23A 
13,909 82 0 OOE+CO I1 t9E-04 2 37E-04

Th-23783Et 6954A9t 13909 82 O OOE+O 4E11 tOE1

4S0 44063E4 6,954 91 13909 82 O.OOE+OO 3 06E4 1.3E04A

U-232 1t3t151E-07 6,954 91 13,909 82 OOOE+OE 91E4Mt8E403_ TnenalPowver

U233 t9a6.95491 0 fo36E4u 272r5 NomalHea Bounemig

U-234 t8371E44 6,954 91 13,9C982 O OOE+OO 128tE+00 2 56E+ v output Heat Outpuit

U-235 -2 7235E406 6,954 91 02 22E42 (wFattS (Wsts)

U-236 1.5493E405 1,59 3,9098 OOOE+OO ItO8E-01 2.16E401 3M+2 70E+02

Homria * t6,954.91 000 9i36E4a 4 9I07Em4A 9s36E404 Total Total

25E0 13,90982 
83E+04

1w Ohe taionckles 
3 8+4 7 tSE+04

.ireTfnaplte selection unsnarBuiiitl SOlM111111"wd ChekCs "o g N!7a=ST1

l Template Selection SummarY
From s FD Used Basis tor Parameiter Diffeences:

Rueator Mod" r t UGHT WA1BR UGHFWA1BR

Fuel Cleddlig | ALUM ALUM

BO0L Htl Constituents U .U

BOIL Enrichmentl 931t75 so to too

Burnup SummarY (MWd)' Basi for burnup used in estimate:

i-* rom, SFD Estimated te"mtlms ettyd

Nomhnal 6,954 91 Nomralup talcaled tombeeayalm dsd

Bounrims t3Sos 82 &,rr tu swned bo btw nml brP

IBurnup Multi her Given Bum Estimated EOL HNMGiven EOL HM

o05al 054 101

Bounding I 1_
'Reactor shutdown. core removal. storage, shipping or oter date confirming M1at Irradation ceased for fuel

Totali burrup for all fuel associated with 9sis woitisieet must be divided by 80L heavy metal mass to get speedfic buniup values (MWd/Mfl

DOE/SNFJRIEP-078
Revtsion 0

March 2003
Page C-499 of C-581



Fuel Radionuclide Inventory Worksheet
L Furl anl Template hafin=alon7, ' , _,

Fuel Name: LWR SAMPLES
SNF ltD t 134

Fuel Unds & Descn S - ROD
Heavy Metal Man: BOL- . EOL-1274kg
ROD Storage Site. INEEL

'Fuel decsy start date.
Eatimates as of:

Template. (Worst Case)
"Template Bumup(MWd):

Template SOL Heavy Metal Mass (UT): 0 0011
-1.l- . r -*. T e

Estimated
196S Canister usage
2010 18'x15-

___ |018

.s a-imx, np u ecay - a 35 years I GammaSourrwIL. Ealunmtes e 4 InmX. o b Y. Yb G Soure

I Inm lnsI fl..,.. e.. I ' - - I _Photon Total..... - .--.--.- u .- nitis -civt Nomna Ful BudigFe

-A

Radionuclide
Ac-227

Templt F Bum u ( d Burvu ( d mt al Activr Nom tia s FuCl ' nvunt ing Fue l
Templatwe Fuel Burnup ('WrJ)2 Burnup (~Wd)f - (Ci) ' Inventore(Cl) Inverutones(CT)

Energy Photons/sec
Group (boundtinST)

2,107 49 12.107 49 0 00E+t Gru '(.o.ndi-o
2 79t-tJ2 Avg MeVAm-241 749 12,10749 00O0E+( 1 02E+05 00150 1 484E.18Am-242m It 12,10749 0 00E+00 00250 2.952E+15Arn-243

C-14
Ct-36
Cm-243

1 6320E-02 0 00E+00 1 98E+C 2s579E415
1 2090E-01 12,107 4 0 00E+00
2 2849E-03 12.107 49

1 46E+03 14
2 77E+01 2 7
1 05E+01 1C

6E+03 0.0575 4 053E1 5

8 6624E-04 12,107 49 12.107 4 05E+01
Cm-244 12,t07 49 12 107A 'S.0_

3 2 04E+03 I -
Co-S60 12,107 49 12.107.49 C I-i 340E+05 0 3750Cs-134 3 4148E-04
Cs-135 4.3976E04
Cs-137 2 1049E+01
Eu-154 12500E+00

749 12,10749 C 4.13E+00 0 5750
12,107 49 0 00E+00 8500 3.647Et14

7 49 0 00E+00 12500 2.549E.tS
749 000E+00 1 51E+04 t 7500 1 123Et13

6 8986E-02 12.1 o OOE+00 8 35E+02 1 337E+1 I
2 9308E-01 12.107 49 3 O0E+CO 3 55E+03

| AQC* ;_ i^. .nQZ 441 1t iJ1 1Z.107 49 2.94E+03
1-129
Kr-85
Np-237
Pa-231

12.107 49 12.107A9 0 ODE+00
12,10749 1Z10749 0OE+00
12,107.49 12,10749 OODE+00

E-01 1 29-01
E+03 725E+03

z7500 37886E+10
35 3 01st+07
5 0000 1280E+07
70000 1 466E+06
110000 1 678E+05

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

1t5668E-4
2 8656E-06
2 3918E-08
1 690OE-02
-8 6120E601
-4 8440E-02
-3 0095E-01
-1 0411E+02
-1 1381E-04
&440DE-08
5 9952E-07
8 5526E-07

12,107 49
12,107 49
12,107 49

'49 0 OOE+00 3 47E-02 3 47E-02
'49 Oo00E+0o 2 9DE-04 2 90E-04
'49 0 O0E+OO 2 05E+02 2 05E+02

3.27E+03 0 O0E+OO 3 27E+03
3 96E+02 0 OOE+00 3 96E+02

749 0 00 5 06E+02 00
7.49 0 00 1 30E+05 0 0
7 49 0 00 2.19E+00 81
749 12,107 49 OoO0E+OO 7 8

5 06E+02

Ru-t 06
S-79
Sn-126
Sr-90

12,107 49 12,107 4
12,107 49 12,107.4
1Z10749 12.1074

7 26E-03 726E-03
1 04E-02 1 04E-02
2.32E+00 2 32E+00

12,10749
12,107 49
12,107.49
12.10749

12.107 49 0 00E+00 2 02E+00 2 02E+00
12.107 49 0 OE+00 2 40E+05 2.40E+05
12,10749 000E+CO 8 19E+01 819E+016 7678E-03

1 7488E-06
Th-230
Th-232
TE-208
U-232
U-233
U-234
U-235
U-236
U-238
Y-90
other Radlonucddes

6 12,107 49 12,1074
12,107 49 12,1074

S 12107 49 12.107.4E Of 9
706E044 12,107 49 12.10749

2 12E-02 2 12E-02
0 711E-02 7 11E-02
o 729E-03 7.29E-03
I t.06E+00 1 06E+00
I Z87E+00 2 87E+CO
o 4 37E+00 437E+00
I 1 55E+02 1.55E+02

6 97E+00 697E+00

A4A 12.10749 12,10749
12,107.49 12,10749
12.107.49 12.107 49

Thermal Power
Nominal Hea Bounding

-Output - Heat Output'
I (Wattsi ' f~an,11- -

fl
1.1

12,10749 12,107 49 (W it) . ~ ~ o _
- - - -

1Z,1(2 49 12,107! 49 1 36E-03
12,107.49 0 OE+00

2 84E+00
1 40E+00
240E+05
7 47E+05

4 AAC AX _ _ _ _ __
2 84E+00 I 1.19.04 121E+.4

1 40t+00 Total
240E+OS

7 47E+0S

Total

Bun 4- Ž -- 'a~i 5 f 1' ,6

From SFD Used . Basis br Parameter D dtferences:
Reactor Moderator UGHT WATER (Word Ca)

Fuel Cladding ZIRC OR SST SST/lnconet iThs tu ddl dosmly matany exisln9 tenrs the the wst case lefOtewas twd
BOL HU ConMtA Pu nedt U UTh t

8OL Enrichment % IO0 to 1J00

Bumup Brasis for burnup used in estimate:
From SFD Esi t

m12,1049 na trp set equal lSo Mm rrWp.
Bou nEenat 12 107 49 L brwtr torri estaledl by assiarg SOL he" mea al mans ent icL

Checks

Estirrited Bumupl
Bumnup UuBiplier Given Bumup Estim ted EOL HMGlven EOL HU

ttoninal 1.4-2,1 t64
Bounding12

'Reactor shutdtown core removal, storage, shipping or other date confiming that irradalton ceased tor ful 5
"Tot bumup for alh W assooated with this worisheet must be dvided by SOL. heavy metal mass to get speofic buronp values (MWdUT).

lag

DOE/SNF/REP.078
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- -- i- t�rr Wnrksheet -
Estimated

LLW Fuel and Template nf ,, ,,d-6 t shaILu~Msp~~ffl1tb~:.Z e ee Canister usage

Fuel Name MIT 'Fuelcay stan date- 2035 Camsterusage

SNF ID 135 Estimates as of. 2010 187x0

Fuel its & Descr 525 -15FLAT PLATES Template: ATR (tight Water, Alum 6010 100%. U) 17.

Heavy Metal Mass BOLt.286 02k9 EOL=23268kg Temptate Bumup(MWd) 3672

ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0 00116689
Tem p a e D cay lim e - years - T m pb e c y

X.1 Esise nx. b * Y. Yb Gamma Sources

*CMdrm Nominal Bounding Fuel Initial Activity H tominal Fuel , Bounding FUel Energy Photons/sec

MRaiolFruclido Temptate Fuel Bumup (MWd)
5  

Bumup (MWd)
2

- (Ci) Inventones(CI) Inventories(Ci) Group (bounding)

Ac-227 1494E-0O 95.816.70 191,63340 0OOOE+00 1t39-05 2879E-05 Avg MeV
Am-241 1E3 95.81670 191,63340 OOOE+00 1O7E+02 214E+02 0o050 3697E+t6
Am-242mE4 9581670 t9163340 000E+00 435E402 +08702 00250 7.965E+15

Am-23 t4921E46 9,81670 193340 OOOE+00 t43E-01 286E-01 00375 7350E+15
- C-t4 5724E49 95,81670 191,63340 0OOOE+00 548E404 t.t100E- 00575 7227E+t1

81-36 83t53E-02 95816 70 191.63340 0008.+O 2 t6E-27 1 E527 010850 43607E+t5
Cm-243 3676E-07 95.81670 191,63340 0 E+00 227E42 454E402 +1250 3990E+15
Cm-244 753042E-0 95,81670 191,63340 0.OOE+OO 499E+00 997E+00 2250 31S3E+15
Co-60 2890801 95,81670 191,63340 OOOE+OO 366E+C0 732E+00 00750 1.50+04
Cs-134489E1 9581670 191.63340 0OOE+O 91 33E+0 015750 2596E1+16

PC-1 84477E406 95.81670 91,63340 + 3.30- 661 E1 0500 3636E
Cs-137 8731 958170 19163340 0 + 2.75E+05 551E+05 12500 6765E+14
Eu-154 82053E-02 95,81670 191,63340 0+ .+0 157E+04 17500 837E+13
Eu-155 39134E42 9581670 19163340 E+ 375E+3 7.50E+03 2 0 SSSE+13

Fe-55 674294 95,816 70 19163340 OOOE0 6 129E+03 50 3423E+11

Fe22 805-515,660 19.340I0+0 60.E06 72903E06 .0O 39E1

H-3 1 0599E-02 95,81670 91,63340 0000+00 10 2730-10
1 I-129 75001 95,81670 191,633.40 0+00 7E42 tA4E-01 S o t0135E+O
S Kr4-5 12895EE0t 95,816.70 191.63340 0OOOE.00 24E+04 5 48E+04 7 265E+04
* ON2 9157479E0 95,81670 19.63340 O + - 19SE-0t 283E+2000OA26E+03

Pr-231 8297E-00 95,81670 191,63340 000+00 264+5 t27tE45
Tc-99 390-04 95.81670 19,63340 000+W 4605E4 7209 47_

Pa-231 18401n5816 70 191,634 00+0 3 810E-07 36210E07

Ph-210 1202-8 9.17 9.34 000 4E0503 327+0-0

Th-23 7.13254152 95,81670 191.63340 0000+0 2490- 1850+-0
1u-208 20506 95.816 70 191.633 40 00 4E22 97E+0-3 94E+03

Pu-239 12315 44 95.81670 191,63340 00OOE+00 162OE+Ot 820rE+O
Pu-240 1.540t09 95,81670 191,63340 0.000+W 174EO 4768E+01
Pu-241 68764E-042 95,81670 191,63340 0 OOE+00 6159E+03 I 32E+04
Pu-242 350-06 95.81670 0t00 OW6+0 3 48E-02 6 196E4(2
Pa-226 305-t 95,81670 19,340 OO+ 365E406 7-29E406

Ra-228 29E-5 95.81670 19t6340 0WE0+W 287E-10 S73E-1tO
-- Ru-10 I 9055E-01 9581670 191,63.0 OO+ 1.83E+04 . 3 6~5E+04

Se-23 1293E-05 95.81670 191,63340 0.00W+0 t40+00 2 E0+0
Sn-126 25174E-05 95,81670 000 610 600 1166+0 2o22E+00
Sr-90 27505E+0 95,81670 191,63340 0000+00 264E+05 5270+05
Tc-99 4 95816e70 191,6334 4O 430+05 9 809E+01
Th-229 I18848E-12 95160 1~,633 40 OOOE+W It81E407 361E407

Th-230 t74E8 95,81670 191,633 40 OOE+ 163E4 327E4
Th-23 7.8t32E.-15- 95,81670 919,63340 0OWE+W0 749Et t 50E409

Tt-208 44EE8 95,81670 t0,34 W+ 4.22E403 844E403
_ U-313tE7 95.816 70 t-,34 1OE+ .26E4 - 2.52E402 Ti~a

U-233 19564E4S9 95l8t6o70 t9t, OOOE+ 1.87E44 354 NorpnlaHeat-CBounding
U-234 1 83t4 5860 11633AO0 OOOE+W 1.76E+Ot 3 52+t Outp Hbem Output

U-235 .27235E4 95,81670 OW 57Et 3S t 5761E-0 (Waft) (Wafts)~

U-236 1.5493E405 95,81670 19,34 OOE+ 148E+W0 297E+00 4J86E+03 9,7M+03
4 U28*2851tE409 95,816 70 000 6 61E403 6 20E4 661E403 Total Total

Y r-90 gncie 755+ 95,816 70 19,34 OOOE+W 2 64E+05 5.27E+05

emplate Selection Summsary
Tno From SFD Used Basis for Paramefter Ddferences

Reactor Moderator UG&rWATER ULCrWATER

Fuel CbAddg UM ALUM
BOL HM Constiunts UU

BOL Enrichment# 03 1245618 601b100 __ - _ - _-_-

| Bumup Summary (M_ ' 11aststorbumupusedinestimate
From SFD Estimated

, omin l 95,816 70r50 514 01 Nww barup talken dietl from SFD (=rtdl tMfV)

Boundmng | 19633 4ndUiKi bumul assunied IDbe mice rnon buniup

Checks I___,

Esthisated 8uvnupt
Bumup Mutiplier Given Bumup Estatd EOL HWGiven EOL HM

Nominel 106 1 082
Boundmng F 213

'VReactor shuldown, core removal. storage, shipping or other date confirming VWa Infadation ceased for tuel

'Total bwrilp for all fuel associated with lais worksheet must be dvhted by BOL heavy metal mass to get specific bumus values (MWd/MT)

DOEISNF/REP-078 
Man h 2003
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Fuel Radionuclide Inventory Worksheet
L Fud and Temnplate Indorimioq1,

Fuel Name MIT
SNF ID C: 136

Fuel Units& Descr 120 15FLAT PLATES
Heavy Metal Mass B60165 46kg, EOL=43.032kg
ROt Storage Site SRS

Fuel decay start date 1994
Estmates as of: 2010

Temptate. ATR (Ught Water. Alum, 60 to 100%., U)
'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT): 0 00116689
Temrlate Decay Time 15 vears

Estimated
Canister usage

18"X10s
400

I. Estimates m B - x,, , X Xb - Y. Yb | Gamma Sources
i

-Ij
-- - - Phtn I -TotalI

CQ/MWd From ,, Nominal , Bounding Fuel Inrtial Activity Nominal Fuel Bounding Fuel Energy Photonssec
Template FuelBumup(MWd)' Burnup(MWde (Ci) Inventories(Ci) _Inventones(Ci) Group (bounding)Radionuclide

Ac-227 4z,41tr-ou U OOE+OO 149-06 1 95E-4
Am-241 42,47950 0 006.00 3 79E.0I 7 58E*t
Am-242m ) OOE.00 9 22E-03 1 84E-02
Am-243 1 4907E-06 3 17E-02 6 33E-02
C-14 5 7162E-09 21.23975 2 43E-04

I 3124E-32 21 ,239 75 42.479 50 0 0850 5960E+14
21,239 75 42,479 50 0 00+.00 9 4 086E+14

Cm-2 21,239 75 42,479 50 0 OOE+00 7 54E-01 1 51 E+00 02250 S.t35E+14
Co-60 42,47950 0 00E-00 2.18E.01 2250E+14
Cs-t34 tf 0 00E+00 3 60E+02 7.19E+0
Cs-1 35 3 4477E-06
Cs-137 2.2800E.00
Eu-1 54 3 6656E.02

3 651E+15
0 00E+00 7.32E-02 1 46E-01

i 4 84E+04 9 69E+04
21.t 7 79E+02 1.S6E+03 1 7500

9 6841E403 21.23975 42.4 4 11E+02 2 2500 2297E+09
4 6977E604 21,239 75 42.479 50 C 2 7500 1t380E+08

1-03 21.23975 42,47950 000O.00 1 3i5000 8 773E+06
I-1 75 42,479 50 0 O*E.00 1 3 2.029E+04
Kr-85 42,479 50 O00E+00 3 18E+03 6 2247E+03
Np-237 9 5534E-C 0 2 03E-01 4 06E-01
Pa-231 1 6550E-09 21.2397 -----

7 03E-05
2 6631E-11 21.23975 424 i 13E-06

I8156E-011 211239 75 42.479 50
21,239 75 42,47950 0 OOE+00 4 C

Pu-239 21,239.75 42.47950 0OOE+00 91
Pu-240 O 0 00OE+00 5 18E+00 I 04E+01
Pu-241 4 251tE-02
Pu-242 3 6329E-07
Ra-226 1 4725E-10

OOOE+00 9 03E+02 1 81 E+03
7 72E-03 1.54E-02

21.239 75 E.-6 6.26E-06
8 97SOE-15 21,239 75 4

52E-04 21,239 75 42.479 50 O OOE+00 42~
Se-79

_ _ _ i --

21,23975 42.47950 0 OWE+00 2.7
Sn-126 0 OE+00 2 46E-
Sr-90 2.1 680E+O 0 0DE+00 4 60E+04 9.21E+04

42239E-04 1.79E+01
3 9270E-12 21,23975 42.479 50 1 67E-07

21,23975 42,479 50
Th-232 AE A7^ sn n Anc . no _ e3I .-Ia '&Zq/U Du V .AJt+VU 3 I
T11-208 21,23975 42,47950 OOE+00 992E-04
U-232 E-07 21,239 75 42,47950 0 OOE+00 2 7

U-233U-23Z3 21,23975 42,47950 0006E+00 SO
U-234 175 42,479 50 0 0OE+00 3 9
U-235

_ _ _ =

Thermal Power
Nommnal Heat Boundfng

Output , Heat Output
(Watts) (W,^ )
756E+02 15E+03
Total Total

75 0 00 1 32E01 7-39E-02 1 32E-01
U-236 21.239 75 42,479.50 0 00E+00 3.29E-01U;238u-~-le 0 00 1 51E-03 1 42E-03
Y-9D 21

. _ . _ _ _ _ = = _ _

Other Radgonucidkes

m. Template Seletion Srm

42,47950 000E+00 461E+04 921E+04
4 62E+04 924E+04

| . Pi .,7,Isv
'Wr

gTenspbte SelstXon Sumrnal
Immonlate Selectioni Sum-aI-._.._. .__..__

From SFD Used IE
Ractor tr UGhTWATER LIGHT WATER F

Fuel Claddig ALUM ALUM
BOL HM Constituents- U

BOL tEnrichnent #.~ 60tf32,> to tr0a

lasis for Parameter Differences: LU
|Burnup Sumumary (MWdl' _____Bass for burnup used in estimate:

--- i- T ,___~I.

I

Nominal |
Boundina

I -.-- --- 4
21,239 7fjNomnal bmV rictiated trm tie he metal mss destroyed.
42u479 s rig buamD assred) I be Mtai rnmrta burnw

'Tetal bump tfor at luud assockel ed mi lis worktsheet mutt be divided by 01OL heavy metal mass to get specific biuup values (MWd/MT).
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Fuel Radionuclide Inventory Worksheet

. Frl and Template lnf ona'h -,-
Fuel Name- ML-1 (GCRE)

SNF iD 1: 137
Fuel Units & Deswr 67 -19 ROD ASSEMBLY

Heavy Metal Mass BOL=58 625kg EOL+5829kg
ROD Storage Site INEEL

'Fuel decay start dale 1965
Estirnates as of 2010

Template Pathfinder (Lght Water. SST. 600to 00% U)

'Template Bumup(MWd)- 6 01
Template BOL Heavy Metal Mass (MT) 0 00012882

- Temoplate Decay Time 35 years

Estmalted
Canister usage

18tx10O
372

III& �
I ,I
11 -

-t - - -- I - -- - - ,r. ~I flmnf . - irC
m - v ^ xx D w _"._

asr 1umu - --

.,- Ci/PWd From . Nomtral _ Bounding Fuel Inritial Acttvtty Nominal Fuel Bounding Fuel

Radionuclide Template -, Fuel Burnup (MWd)
2

Bumup (MWd)
t

(C* i) l- Inventories(CI) Inventorms(CI)

Energy Photonassec
Group (bounding)

!
Ac-227

-~ Am-241
Arn-242r
Am-243

I C-14
CI-36

2.3344E-C 16 632 91 0 00E+00
632 91 0 OOE-.00 -1 t135E-4

1 48Ee Av tteV

7 05E-2 00150 4 724E.13
5 38E-06 0 0250 9 817E.12S 632.91

16 632.91316 41 6 24E-07 00375 89491E12

31646 1 46E-01 0 0575 9152E41 2

316 46 3 88E-04 i.76E-04 -c

316 46 i 7 87E-08

2 3178E-09 316 46 O OC6E+O 7 33E-07

7 0849E-02 0 6OE+00 - 2.24E+01 0 3750 2.076E+12

Cs-134 632 91 0 OOE+00 0 .750 3+420E213

Ca-135'
II Ca-137

6- u-154

632 91 O.OOE+00 t 92E-02 018500 3 462E+1 2

5 46 632 91 0 C 9 t8E+02 12500 38441E.12

31646 632.91 2.12E-01 4 24E-01 t 7500 8 929E+09

Eu-I 44 3t16 46 221E-01 4 42E-01
G_ b4Cl: 3.90E-01 7 80E{

Fe-55 1218EZ3
_3 2 5141E-03

Ut 1-129 7 3195E-07
EL Kr-85 41281E-02
I NO-237 1 1489E-06

316 046

31t646 63291 OOE+00 - 7.96E-01
1 6_46 632 91 t 00E+00 2.32E-04

1E!
I

0 OE+00 13iE+01 2.234E+40

632 91 000+00 3 64 11 000 2 514E-01

Pa-231 4 5241 E-C 632 91 0 OOE+00 2.86E-05

I I PP-21 0

r. P-147
Pu-238
Pu-239

Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-i 06
Se-79
Sn-I 26
Sr-go
Tc-99
Th-229
Th-230
Th-232
Tt-208
U-232
U-233

632 91 I 4 08E-10

316 46 632 91 7,37E-01

4 316.46 9 34E-02 1.87E-01

E.04 31646 2 11E-01 4 23E01

8 6839E-05 3164 0 OOE+00 2 75E-02

7 1514E-04 0 00E+00

1 9717E-09 632 91 0 00E+00

1 76 632 91 0 ODE+C t 12E-09

6 46 632 91 525E-og

31646 632 91 5 83E-08 1.17E-07

316 46 632 91 4 18E-03 8.37E-03

-05 316 46 3 64E-03 7.27E 03-

1.3649E+00 316 4 E+00 4 32E+02

4 6656E-04 0 OOE+00 1 i

1.4547E-11 632.91 0 OOE+00 4 6 :E09

II 632.91 E-07

5 46 632.91 - 5 28E-09

316 46 632 91 0 C
316 46 632 91
316 46 632 91
316 46 632 91

00(

1 1-37E-05 I T.,.., . _

S 371E-05 Therml 5Power
5 2 02E-06 Nominal Heit Bounding
123604 256-4 Ouput - Hat Otpu

1.23E-04 2 45E-0411-234 IW.Ht1l tWa~tft.. . s.re 1 1ftr un1
U-235 -2.7761E-06 31646 000 1.18c-01 1 1fr--Ui I.ou [
UJ-236 1 6190E-05 - 316 46 632 91 0 OE+00 5 12E-03 1.02E-02 [
Ut-238 -2 8547E-09 316 46 0.00 1.35E-03 1 35E-03 1.35E-03

; Y-90 1 3652E+00 31646 63291 00ooE+00 4326+02 864E+02

Other Radlonu lcldes 5 22E+02 1 04E+03

TempTate Seleciso S.s ,y Iu-wS, ,aay, Checks __________________________

Template Selecton Summary
Fror SFD Used Basis for Parameter ritferences -ii Reactor Moderator LIGHT WATER IUGHT WATER Ths Twnlale was tsed for the tobas reasce

Fuel Cladding HASTELLOY SST Thai fit makctes an at parmelers exce*hptddrdg (SST is cm-dive)

SOL HU Considtuents U U

BOL Enrchment % 93143 6010 100

Bumup Summary (MWd)r _ Basis for burmup used In estimate:

From SFD Estmded

Nomrnl 316 Nat barp calaited ron tie heavy metal mass destrqMe4t

Bounding 632.91 8lwidng banup assuned IDbb taWceie nomil burr - - -

5.ME400 111.E.01

Totai ToWa

EstImated EOL HII/Grven EO HM
100DO

Boundngn : 02 1

AtReactor shutdown. core remrloval, storage, step;pig or other date ccrdrtflgIng that Irradation ceased for fel

xToca bwnup tor an fuel assoatled wlth tils woeskseet must be rlded by BOL heavy metal mass to get specific b1umo values (MWsdMT)

Ma_ 20
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Fuel Radionuclide Inventory Worksheet I -

L Fuel and Template Informationsd tZj:j
Fuel Name: MNR (UALX-HEU) CANADA

SNF lD t 614
Fuel Units A Desw 83 -18 CURVED PLATES
Heavy Metal Mass: BOL=14782kg6, EOL=10433kg
ROD Storage Site SRS

'Fuel decay start date. 2006
Estimates as of: 2010

Template: ATR (fight Water, Atum. 60 to 100%. U)
'Template Burmup(MWd): 3672

Template aOL Heavy Metal Mass (MlT): 0 00116689
Template Decay raie 5 years

Estimated
Canister usage

18-x10
231

U.Esbntotes -', m Xn Xb b - y. -- - y, Gamma Sources

, ,.*Photon, , Total
COA/Wd From . Nominal Bounding Fuel Iniial Activity Norinal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumup (1MWd) (Ci) InventoneosCl) Inventones(Ci) Group (bounding)

Ac-227 1 4545E610 4,118.78 823755 OOOE+00 599E-07 120E-08 Avg MaV
Arrm241 1.1190E-03 41 8.78 8,237.55 OOOE+OO 461E+00 922E+00 090150 1 S89E+15
Am-242m 45425E-07 4,1 1&78 8,23755 0 00E+00 87E-03 3 74E-C3 00250 3424E+14
Am-243 1 4921E-06 4,1 8.78 823755 0OOE+00 6.t1SE-03 t23E-02 00375 3159E.14
C-14 57244E-09 4,118.78 823755 0006E+-O 236E-05 472E-05 00575 3107E+14
Ci-36 1 3124E-32 4, 18.78 8,23755 OOOE+OO 541E-29 1 08E-28 00850 1981E+14
C-243 2 3676E-07 4,t1 878 8,23755 0OOE+00 9375E-04 695E-03 01200 1715E+4 4
Cm-244 52042E-05 4,11&78 8,23755 0OOE+00 1603 2. t 4 329E7 02250 15679E+14
Co-60 32748E-05 4,11&78 8,23755 0OOE+00 3937-02 7876E-0 1 0 3760 8t2E+13
Cs-t34, 48693E-1 4, 1878 8,23755 0OOE+00 230-E+03 40tE+03 0575 1115E+15
Cs-135 34477E406 4,11878 8,23755 0OOE+00 1t42E-02 284E02 000 1563E+14
Cs-137 2487315E+00 4,118 78 8,237 55 0OOE+00 1 18E+04 237E+04 12500 2so6E+13
Eu-154 82053E-02 4,118 78 8,237 55 0OOE+00 3 38E+012 676E+02 t7500 1219E+12
Eu-lS 39134E-042 4,118 78 8,23755 0001+00 7 6tE+02 3 22E+02 22500 258E+12
Fe-SS 67429E4-03 4,11878 8,23755 0OOE+00 2078E+CO 2SE+01 27500 I472E+10
H-13 6 8799E4-02 4,118 78 8,237 55 0OOE+00 4 37E+0 8 73E+0 3sooo t632E+03
I-t29 73530E9-07 4,118.78 8,23755 0OOE+00 31 OE-03 620E-03 SoOO 4880E+03
Kr8!i 238595E-0t 4,118 78 8,237 55 0OOE+00 I 18E+03 236E+03 70000 5440E+02
NU-237 9 5479E-06 4t118 78 8,237 55 OOE+00 3 93E542 7 87E-02 t ermo l P 132E+01
Pa-231 8 9297E-10 4.118 78 8,237 55 0 OOE+00 3 68E16 7 36E-06
P-210 3 7609E-12 4.11878 8,237 55 00OE+00 7.55E-08 3160E408
Prn-47 275452E+00 4,11878 8,23755 OOOE+02 1 5E+04 296OE+04
Pu-238 20550E4-02 4,118 78 8,23755 0OOOE+00 8646E+-0 1 69E+02
Pu-239 42838E4-0 4,11878 8,237055 4OOE+O0 76E+00 3T53E+l T
Pu-240 2 44015E-C4 4t118 78 8,237 55 000E+O0 1t3E+0 220tE+0
Pu-241 6 8764E402 4,11t8 78 8,237 55 O OOE+OO 2 83E+02 5 66E+02
Pu-24Z 3 6329E407 4,118 78 8,237 55 O OOE+OO I 50E403 2.99E403
Ra-226 3 8045E-1tt 4,111178 8,237 55 O OOE+OO tS57E407 3t13E407
Ra-228 29902E-15 4,18278 8,23755 OOOE+O t23E-16+ 246E-t1
Ru-tO6 e 9055E-0t 4.tt878 8,237 SS OOeE+OO 7 cE+02 t 57E+03
Se-7m S c2936E-05 4.u8a78 8,237a55 OOOE+OO 533102 IO7E-
Sri-t26 I 1574E405 4,118 78 8,237 55 O OOE+OO 4 77E402 9 53E402
Sr-90 2 7505E+00 4,118 78 8,237 55 O OOE+OO I t3E+04 2 27E+04
Tc-99 4 2239E404 4,118 78 8,237 55 O OOE+OO It74E+00 3 48E+OO
Th-229 I 8848E-12 4,118 78 8,237 55 O OOE+OO 7 76E-09 t SSE-08
Th-Z30 It7042E408 4,118 78 8,237 55 O OOE+OO 7 02E405 It4E0E44
Th-232 7F8m32E-1S 4,Us8e78 Ra237sf P OE+OO 322E-1t 6E-1
T--208 4 4063E408 4,118 78 8,237 55 O OOE+OO 1 8tE4G4 3 63E044
U-232 t 3151E407 - 4,118 78 8,237 55 0oooE+eo 5 42E404 I 08E403 Thermal Power

U-233 I19564E409 4,118 78 8,237 55 O OOE+OO 8 06E406 t61E405 Nominal Meet Bounobng
U-234 t 8371 E04 4,118 78 8,237 55 O OOE+OO 7-57E-Ot I 51E+0C Ouopu ^'rltOutput
U-235 *Z.7235E-06 4,118 78 0 00 Z.97E402 It85E402 Z.97E402 (Wattsl v Wd)

U-236 I 5493E405 4,118 78 8,237 55 OOODE+OO 8.38E402 t.28E-Ot 2.r09E.02 4 1 Ee+2
US-238 -4.2astE409 4tt1878 0 00 3.42E404 3.24E404 3 42E404 Total Total
Y-90 2 7505E+00 4,118 78 8,237 55 O OOE+OO t.l3E+04 227E0
Other Radbonuclioes 2 t2E+04 42 2E+0

mu. Teplate Sdection Sun,,ry, Burnup Sun nwand Checksjc-- *,-< e
Temp-ate Selection Summary . 1

From SFD Used Basis for Paramete Cdiferences:
Reactor Moderator ULGT WATER UGHT WATER

Fuel Ctaddein ALi ALUM
SOL HM Constituets U U

BOL Enrkchment#- 9311672336 60 to 100 .-

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

From SFD stimted -

Nominal | 4,11878 N lbuonabasted tihm tae tfsasy metal mass dse

Boundig- 8 237 S! Bmid; buip assued to be te rw_ onnal

Checks

Estimated Sumupd
u Muitriar Given Bumup Estimated EOL H4/Grven EOL HM

Nominal 0 8' 10o
Boundng 171

'Reactor shutdown. core removal, storage, shipping or other date corifirming that irradatfon ceased lor huel.

'Total burnup tar all fuel associated wBth nL worksheel rust be de by SOL heavy metal mass to get specific buns values (MWYMtT)

- le
!i

2'2

-14

-1

'2
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Fuel Radionuclide Inventory Worksheet

,L Fuel and Template 1-11 iit
Fuel Name MNR (UALX-HEU) CANADA

SNIF D # 1064
Fuel Units & Deser 11 18 CURVED PLATES

HeavyMetalMass OL=1.9S59kg EOt1383hg
ROD Storage Site, SRS

'Fuel decay start date 2006

Estimates as of. 2010

Template ATt (Light Water, AlLIM * 60 to 100I%, U)

'Template Bumup(MWit) 367.2

Template BOL Heavy Metal Mass (tiT) 0 00116689

Template Decay Time s yean

Estmrated
Canister usage

18'x10'
031

- -,. v.. I Gamma Sources
_s . . .....

.R
__ . ,, ,_ _ _ _ _ _

'11. F.Stimates - 'i f I- In i'. 1 - - - 1

CiiMWd From Nominal Bounding Fuel Initial Activity ' Nominal Fuel Bounding Fuel

- Template Fuel Bumup qMWd)
2

Bumnup (MWd)O (Ci) . Inventories(Ci) Inventoriesa(CI)

rnow .uw
Energy Photons/sec

, Group (bounding)
k Radionuclide

Ac-227
Am-241
Am-242m

a . .....54b ori 1.s rs 70 71 59E+07 Avg _WV
54b 86 Itv Irz

545 86 6 lIE-01 4 22E+60 C

E-07 545 86 ,t091 72 00CE+O0 2.45E-04 4 96E04> 538E+13
1878.13

E-06 545 86 1,091 72 0 OOE+00 8 14E-04

G-1 5 7244E-09 545 E Z 0 OOE+OO 3 12E406 s4 117E.t3

Ci-: 1 3124E-32 1.72 0 ODE+00 7' 0 0850 2.625E+13

1I CM-243 2.3676E-07 1,091.72 0 O0E+OO 0. 250 2273E+13

1.09172 5 68E-02 02250 2225E+13

Co-60 5.86 1,09172 4 17E-02 o 3750 * 077E+13

Cs-134 545 86 1,091 72 2 66E+02 5 32E+02

Cs-1 545 86 t.8BE43 3 76E-03

Cs-1 2 8731E+00 545 86 0 OOE+00 157E+03 3 1 3 854E.12

o ----- -- CI 0 OOE00 4 448E+01 1 616E+ 11
8s 2053E02 545 Du

3 9134E-02 172 OOOE+00 22500 3.390E t11

Fe-55 6 7429E-03
H-3 1 0599E-02
1-129 7.5300E407
Kr-85 2.895E-01
ND-237 9 5479E-06

54 1,091.72 0 8OE+00
1,091.72 0 0OE+00
1,09172 0OE+00
1.091 72 0 00E+00
1,091 72 OOE+00

2 75Co 1 950E+09
3 5000 2163E+06
s5 00 6 467E+02
70000 7209E+013 12E+02

Ft1- ^,.,545 86 1 04E402 I 1t Cooo 8126E+00
__ _ _ _

Pa-231 0 545 86

1 Pb-210 3 7609E-123 I Pm-147 2 5452E+00

, I Pu-238 2 05SOE-02
Pu-239 4 2838E04

545 86
)545 86

1.091 72 - 0 0+00 4 87E-07 9 75E-07
1,091 72 OOE+00 2054-09 411E-09
1.091 72 0 OOE+00 139E+03 2 78E+03

1,09172 OOE+00 1 12E+01 2.24E+01
1,091.72 0 08E+00 2 34E-01 - 4 68E-01

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

24 1,091.72
1,09172
1.091 72 0

1 1 33E-01 i.66E401
375E+01 751E+01

1 1 98E804 3 97E-04
2 08E-08 415E-08

545 86
545 86
545 86
545 86

0 00E+00 1.63E-12
0 90E+00 1.04E+02

3 26E-12

1 9055E801
1.2936E45
1 1574E-05

L- TC:99

Th-230
Th-232

;586 1,09172 0008+00 71

586 1,09172 0008+00 68
5 86 1,091.72 0 0DE+00 15t
586 -1,091.72 0OO8+90 2
5 86 1.09172 OOE+.00 I I

E+03 3 00E+03
E-41 4 61 E-01
E.09 2 06E-09

E-o8 545 86
E-15 545 86

9 30E-06 1 86E805
090E+00 426E-12

4 4063E-08 54586 1.09172 000E+00 2.41E-05
8 53E-12
4 81E-05
1 44E80413151E-07 54586 ,091.72 0 00E+00 718E805

1 9564E-09 54
1 8371E804 54

U-235 -2.7235E46
1.5493E405

545 86
545.86

A ----- ca

1,091 72 00DE+00 1 07E-06 2.1

1,091.72 0 00E+00 1 OE0-01 2.0
0.00 3 94E-03 2 46E-03 3 9

1,091.72 0 00E+00 8 46E03 1

0 00 4 53E-05 - 4.30E-05 4 5

1,09172 0.0E+00 150E+03 30
- 2 81E+03 5 8

, - b$feabo. >l

11

Thermal Power
Nominal Heat Bounding

- Heat Output
Wa II) (Watts)

2.778+01 5.54E+01
Total Total

ll-238 -42851E-09

Y-90 2.7505E+00
Other Radionuclides
,IU TeWlate SdsmanBary, n p s

04.

'+03

From SFD 0 Used IBa5is for Parameter Differences:

ichmerit % I W3 llbl� I ---

unary (11J!Wd� - - I I Basisfor umupusedinestimate:

From SFD I Estimated
krnup alculated Imm lhe heavy metal mass destroyed

Bounding I - assurried b be Wice nmnal bunup
I I 091 72 B"ckV tumup

I undmgl 1771 _______________________

I 'Reactor shutdown. Core removal. storage, siepping or other date coriimning F1a iadatiOn ceased lor fuel

'=-' I jToa burrip for aIi tfue associated with Itas wotrseet must be dNded by 8OL heavy metal mass to get speafic bumup values (MWdlrN)

March 2003l

0OE/SNF/REP-078
Revisioni 0

MarP h 2003
Pag~e C-505 of C-581



1.

Fuel Radionuclide Inventory Worksheet -
L Fae and Temnplate Informautiou ,

Fuel Name. MURR (UALX) COLUMBIA
SNF 10t 144

Fuel Units & Descr 972 - 24 CURVED PLATES
Heavy Met Mass: BOL07 732kg EOL.704.311kg
ROD Storage Site: SRS

'Fuel decay stirt date: 2035
Estimates as of 2010

Templata: ATR (Ught Water. Alum. 60 to 100%, U)
'Templte Bumup(MWd): 3672

Template OL Heavy Metal Mass (MlT). 0 00116689
Tempbte Decay Time S years

Estimated
Canister usage

1tBx0l
4050

1.Fstimates s -. - m x, Xb b Y. Yb Gamma Sources

CIUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)O Burnup (MWd) (Ci) Inventones(Ci) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (boundmi)

J

Radionuclide
- -- -- -- -- -- -- - - --- -- 4. -

AM-241
Am-242m
Am-243
G-14

1 4545E-1U 97.941 SOU I 88 01JU U0 00E+OtO 1 42E4-5 2 BSE-0s Avo Mev
_ - = -- _ __= _ . ., __ .

I 1190E-03 97,941 50 195,883 01 0OOE+00 1.10E+02 ^ hrr.ne ._
2 1t9E+02 0.0150

195,88301t 00O0E+00 445E-02 890E-02 0.0250
0 00E+600 46E-01 2 92E-01 00375 7.513E+15
0 00E+00 S 61E-04 1 12E-03 00575 7M87E415

CI-36 1 3124E-32 2 57E-27 0 0850 4710E.15
Cm-243 2 3676E-07 97,941 50 195,1
Cm-244 5 2042E-05 97,941 50 195,1
Co-60 3 8208E4-5 97.941 50 195.1

E-02 01250 4 078E.1 S
0 2250 3992E.15

+15
Cs-134 4 8693E-01 97.941 50 195.883 01 0 00+00 4 7 +16

3 4477E-06 97,941 50 195,883.01 0 O0E+00 3 38E-01
2 8731 E+00 97.941 50 195,88301 000E+W0 2.81E+05 563E605 1t2500

--- --- -- - --- -- - --- -- .
1r ,otVI 01 U UUO+WJ 8 u4E+uj t1 bE+U04 17500

Eu-155 0 OOE+00 3 83E+03 7 67E+03 22500 6 082E+13
Fe-55
H-3 I 0599E-02 97.94
1129 7 5300E-07 97,941.50 195.883 01 O OOE+00

1 32E+03
2 08E+03
1 47E-01

5 60E+04
I 87E+00

3.881E+10
2 7500 3499E+11

1 161E+05
2 8595E-01 97,941.50 195,883 01 0 OOE+00 2 80E+C
9 5479E-06 97,94150 195,88301 OOOE+00 935E-01 11.(

,41 50 195,883 01 OOOEE+00 8 75E-05 I 75E-04
195,883 01 0.OOE+00 3 68E-07 7 37E-07

Prn-147 0 OOE+00 2 49E+05 4 99E+OS
Pu-238 4 03E+03 I.
Pu-239 4 2838E-04
Pu-240 2 4401E-04
Pu-241 6 8764E-02
Pu-242 3 6329E-07
Ra-226 3 B045E-11
Ra-228 2 9902E-15
Ru-106 1 9055E-01

97,941 50 195,t
97,941 50 195,883 01 0 O0E+0 6 73E+03 I 35E+04

941 50 195,883 01 0 OOE+00 3 56E-02 7 12E-02
3 73E-06 7 45E-06

5 86E-1 0
97.941 50 3.73E+04

Se-7g 1.5
Sn-126 1.,
Sr-90 2.7
Tc-99 4.'
Th-229 It
Th-230 I i

97.941.50 195,88301 Ot E.00 1.27E+00 253E+00
97,941-50 195,883 01 0 00E+OO 1.13E+00 2,276+.00

195,883 01 0 OOE+00 2 69E+05 5.39E+05
O OOE+00 414E+01 8.27E+01

7042E-08 97,941 50
97.941 50

I 85E-07 3 69E-07
1 67E-03 3 344-03

Th-232 7 8132E-15
Ti-208 4 40634-08 9794 50 195,883 01 0 OOE+00 4 32E-03 8 63E-03
U-232 1 3151E-07 97,941 50 195,88301 0OOE+t00 1 29E-02 258E-02
U-233 1 95646-09 97,941 50 195,88301 000+.00 1 92E-04 383E-04
U-234 1 8371E-04 97,941 50 195,883 01 0 *OE.00 1 BOEi01 3 60601
U-235 -2.7235E-06 97,941 50 0 00 1 63E+00 t.36E+00 1 63E+00
U-236 1 5493E-05 97.94150 195.883.01 0 OE+OO 1.52E+00 3 03E+00
U-238 -4 2851E-09 97.941 50 0 00 1 83E42 1 79E-02 1 83E-02
Y-90 2 7505E+00 97,941 50 195,88301 000E+OO 2 69E+05 539E+05
Other Radlonuclies 5 04E+05 1.01 E+06
Ill. Ternpaft Selection Summary.Burnutp Ssmuwry. and Checksd ?3
Template Seliecbon Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator UGHT WATER UGHTWATER

Fuel Cladding ALUM ALUM
0OL HM Constituents U U
BOL Enrkchment % 93.26113117 60 to 100

Bumup Summary (!!Wci Basis for bumup used in estimate:
From SFD Estimaltd

Nominal 97,9415 ONonul btursp calotaled Imis the heavy metal mass destoyed
Bounding | 195883.01 8oados bo asuirned lo be turee roeut bia

Checks

Estimated Bumunp
Bumup Mu iplir Given Bumup Estimated EOL HM/Gtven EOL HM

Nominal: o39 10 1
Boundiig-I 0 77f

'Reactor shitdorwn. core removal, storage, shipping or other dale confinrung that Irrackation ceased for fuel

'Total bumup for alt fel assodated with tis wotlaheet must be d.ided by 8OL heavy metal mass to get spectic bumup values (MWd'MT).

Thermal Power
Nominal HeIat Bounding.

Output - HeatOutput
(Watts) . (Watts)
4.97E+03 9g93E+03

Total Total

I--,
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Fuel Radionuclide Inventory Worksheet

jL Fuel sad Template Inlormasboin,:;,,,.,_K*,. ,
Fuel Name MURR (ULAX HEU) COLUMBIA

SNF ID4 143
Fuel Units & Descr. 312 - 24 CURVED PLATES
Heavy Metal Mass BOt.259 022kg EOL-213 065kg
ROD Storage Site SRS

'Fuel decay start date- 1990
Estlmales as of 2010

Template ATR (Bght Water, Aluir .60 to 100%, U)
'Template Bumup(MWd): 3672

Template SOL Heavy Metal Mass (MT 000116689
Tempoate Decay TIme- 20 years

Estimated
Canister usage

t8 x108
13 DO

. A"I ,

11�-
-

U.Estbmates -.. b m .X. - X.Y b Y. Yb Gamma Sources
Photon Total

CU/MWd From -Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWdf Burnup (MWd)e (CI) Inventories(Ci) Iveentories(Ci) Group (bounding)Radionuclide
: 

_ _ _ _ _ _

43,522 74 87,045 48
43,522 74 87,045 48 C
43.522 74 87,045 48 C

O COE+DO _ Avg MeV
00o150 9188E+15

4 2429E-07 3 9E4-02 00250 1 911E+15

1 4899E-06 43,522 74 87,045 48 1 30E-01 00375 1 667E+15

S7135E-09 43,522 74 E-04 4 97E-04 00575 1 785E+15

CI-36
Cm2-243
Zr m-244

1.3124E-32 43,522.74 5.71E-28 1 14E-27 00850 1 079E+15

1t6443E-07 +00 716E-03 1 43E-02
0 OOE+00 128E+00 2 55E+00

Co-SO 17.045 48 0 OE+00 2 31 E-01 4 63E-01

01250 7,299E+14
02250 9.307E+14
0.3750 4.051E+14
0.5750 6609E+15
0 8500 1 117E+14

(s-1.34 7.045 48 0 OOE+00 t

Cs-;35 3 4477E-06 43,522 74 87,045 48 0
Cs-137 2 0313E+00 43,522 74 87.045 48 0

I J Eu-154 24513E-02 43,52274 87,04548 0
_. ser A t4Cr Aq As Ce,5,l[ 7A Q rq A

OOE+00
OOE+00 12500 6 380E+13

2t3E+03 17500 2928E+12
210E+02 4 19E+02 22500 2.569E+08Eu-155 4 81 75-CI 43,522Z 74

_. Fe-55 1.2397E-04
H-3 4 5S97E-03

11-129 7 5300E-07
Wh Kr-85 1 0850E-01

Np-237 9 5561 E-06

E+O 5 40E+00 1.08E+01 2 7500 1 452E+08

0 OOE+00 1 99E+02 398E+02
8 0 00E+00 3 28E-02 6 55E-(

87.045 48 0 OOE+00 4 72E+03
87.045 48 0 0OE+00 41
87.045 48 0 C

. I 43,522.74 87,045 48 0 C
h;' " PrP-147 4 8502E-02

P I Pu-238 t 8254E-02
Pu-239 42810E-04

43,522.74 87,045 4 4 22E+03

43,522.74 87,04 7.94E+02 1 59E+03

43,522 7 1.86E+01 3 73E+01

Pu-240 2 4368E-04 0 OOE+00 1.06E+01 2.12E+01

Pu-241
Pu-242

2 43,52274 87,045 48 0 OOE+00
7 43,522 74 87,045 48 0 OOE+00
0 43.52274 87,045 48 OOE+00

4A5E+03

Ru-tO06
Se-79

I Sn-126
Sc-90
Tc-99

'~ Th-229

1t2426E-14
623589E-06
1t2933E-05
1 1574E-05
1 9248E+00

43.522 74 87,04
43,522 74 87,04
43,522 74 87,04
43,522 74 87,04

0 OOE+00 5 41 E-10 1 08E-09
0 OOE+00 2 77E-01 5 54E-01
0 OOE+00 5 63E-01 1.13E+00
0 00E+00 5 04E-01 1 01E+00
0 OOE+00 8 38E+04 1 68E+05

43,522 74 87,045 48 0 00E+00
43,522 74 87,045.48 0 OOE+00
43,522.74 87.04548 0 OE+00
43 52 74 87.0A5 4A 0 OOE+00

1 84E+01

1 -sA7r)F.
| :SL { vc | w

-

4 6024E-08
t 2582E-07

43,522.74 87.045 48 0
43,522.74 87.045 48 e

13
1 68E-09
4 OE-03
1.10E-02 Thermal Power
225E-04 jNoemnai Heat Bounding2 5525- --

2 5825E-09 43.52Z714 Zs.v4 1,qz

U-234 1 8450E-04 43,52274
U-235 -2.7235E-06 43,52274
U-236 1.5493E8-5 43,522 74

103E+00 I 61E+01 outpt - Hem otwO
521 E-01t 4403E-01 521E-01 (Watts) - Waft

0 674E-01 1.35E+00 145E+03 2.0,E+03
3 5 79E-03 5 97E-03 _ Total TotalU-238

111w DOther Radionucrides

-42851E-09
1 9254E+00

43,522 74

1I. Tem te Seklectik Suimrv. Burtup Suaury. and Clecks fi

'f ) Template Selection Summary
From SFD - Used

Reactor Modeaor UGi4T WATER LIGHT WATER
Fuel Claddig AM ALUM

BOL NM Constituents U U
4, BOL Enrichmenl % 93137 60 to 100

*1 ' Burriup, Summary (iMWd) _ - , * - _--
From SFD Estimated

Nomina 43,5274i

Boudmg 87045 481

_ _ _ _ _ _ _ _ .

87,045 48 0 008+00 8.38E+04 t.68E+05
8A42E+04 t.68E+05

Basis for Parameter Differences:

lBasis for bumup used in estimate:

smn"al urmup calciated from tie heavy metal mnass dessryed.
Boiv hm a1Yssed lo be bHX nomnal burrup

.

Estimated BumupI
Bumup Multiplier Grven Bumup P Estimated EOL HNMGiven EOL HM

I 0 531 _ 0

!

Nominal

I tsounesng
Reactor shutdown. core removal storage. slipping or other date cornning Mhat irradabton ceased for fuel

'X 
5
Totai burmp tor alit el associaled with t8is worisheet must be divided by BOL heavy metal mass to get spedfic burnup values (MWd'MP)

DOEISNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fudl and Template Infonimtion Y

Fuel Name. N S SAVANNAH (U02)
SNF tD s 854

Fuel Units A Deser 12 - UNKNOWN
Heavy Metal Mass: SOL. , EOL.21 09kg
ROD Storage Site. INEEL

'Fuel decay stlad date 1963

Estimates as of: 2010
Template: PWR (Ught Water, Zirr O to 5%, U)

rTemplate Bumup(MWd) 61 92
Template SOL Heavy Metal Mass (m) : 000176911

Template Decay Time, 35 years

Estimated
Canister usage

18,x10'
1 1200

I.IEshimates- m xK. ' . b Yb Gamma Sources

Photon Total'
- CLMWd From Nominal - Bounding Fuel Initial Activity Nomrnal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdc
2 

Bumup (MWd)e (Ci) Inventones(CQ) Inventones(Ci) Group (bounding)
Ac-227 87758Et10 31 68 31 68 0 OOE+00 2 78E-08 2 78E-08 Avg MeV

31 68 0 OOE+00 4 55E+00 4 SSE+00 00150 I 705E+12
+00 9 09E-03 9 09E-03 0 0250 3438E+11

0 0375 3279E+11
C-1 4 4 7901E-05 311 3 789E+11
CI-36 8 0297E-07 31 68 31 68
Cm-243 25081E-04 3168 3168 00OE+00 7 95E-03
Cm-244 4 9015E-02 3168 3168 0 OOE+00 1 55E+OO t1SSE+OO
CO-60 2 5581E-03 31 68 3168 0 OE+00 811E-02 811E-02 0 3750
Cs-134 4 0536E-05

1 4433E-05
31 68
31 68
31 68
31 68
31 68
31 68

31 68 0 00E+00 1 28E-03 1.28E-03 0 5750 1 636E+12
31 68 0 OOE+00 4 57E-04 4 57E-04 0 8500 2.263E+10

+00 4 43E+01 4 43E+01 1 2500 Z223E+10

Eu-15f 1 76841
Fe-55 4 3136E-05 3168 C

6 40E-01
S 60E-02
1.37E-03
6.58E-01
3a1 12E-05

I 073E.05
1 7500 6 658E+08

2197E+05
H-3 2 0769E-02 31.68 31 68 0 OOE+C
1-129 9 8288E-07 31f68 3168 0 00E+00 3 IIE-OS
Kr-85 2 8214E-02 31.68 31 68 0 OOE+00 8 94E-01 8 94E-01 70

0 OOE+00 3 55E-04 3 55E-04 t1 0000 1 282E.02
4 13E-08 413E-08

Pm-147 3 6531E-04 31 68
Pu-238 7 4564E-02 31 68 31 68 C

I3Pu-239 I 1623E-02 3168 3168 0COE+00 368E-01 36BE-01
Pu-240 1 5132E-02 3168 3168 OOOE+OO 479E-01 479E-O1
Pu-241 9 0036E-01 31 68 31 68 0 OOE+00 2 85E+01 2 85E+01
Pu-242 6 4260E-05 31 68 31 68 0 OOE+00 2 04E-03 2 04E-03
Ra-226 22804E-1 0 31 68 31 68 000E+00 7.23E-09 7 23E-09
Ra-228 5.2713E-12 31 68 31 68 OOOE+00 1 67E-10 1 67E-10
Ru-106 6.1160E-10 31 68 31 68 OODE+00 I 94E-08 I 94E-08
Se-79 t2377E-05 31 68 31 68 0 OOE+00 3 92E-04 3 92E-04
Sn-126 25210E-05 31 68 31 68 0 OOE+00 7 99E-04 7 99E-04
Sr-Do 9 1667E-01 31 68 31 68 0 OOE+00 2 90E+01 Z90E+01
Tc-99 3.9357E-04 31 68 31 68 0 00E+00 1 25E-02 1.25E-02
Th-229 1.2057E-10 31 68 31 68 0 00E+00 3 82E-09 3 82E-09
Th-230 21043E-08 31 68 31 68 OODE+00 6 67E-07 6 67E-07
Th-232 5.2972E-12 31 68 31 68 0 0DE+00 1 68E-10 1 68E-10
Tl-208 1 7474E-07 31 68 31.68 0 ODE+00 5 54E-06 554E-06
Ll-232 4 7368E-07 31 68 31.68 0 00E+00 1 50E-05 1.50E-05
U-233 2 5097E-08 31 68 31 68 0 O0E+00 7 95E-07 7.95E-07
Ll-234 5 OOOE-05 31 68 31 68 0 00E+00 1 58E-03 1.58E-03

al Power
Nominal Heat Bounding

Output Heat Output
(Watts) (WattslU-235 -14489E-06 3168 000 1 46E-03 I 41E-03 t.46E-03

Ll-236 7 5824E-06 31 68 31 68 0 OOE+00 2.40E-04 2 40E-04
u-23a -2 6129E-07 31.68 0 00 6 87E-03 6 86E-03 6 87E-03
Y-90 91699E-01 3168 3168 0OOE+0O 291E+01 291E+01
Other Radionuckdes 425E+01 4 25E+01
llL Template Selection Summary, Burasp Summary. and Checks -. -.

Ternplate Selection SummaryF From SFD Used Basis for Parameter Differences:
Reactor Moderator UGHTWAUER UGHTlA1ERTh TeiTe Was usrd r ie ng reass-

Fuel Claddin z C ] ZRC l uel natces on all parameten except eidanexi (urkiomt
BOL HM consttunts U U

BOL Enrkchment % 0 to 5

FBumup Summary (MWd)
1  

FBasis for bumup used in estimate:
IFrrom SFD Estimated I

= _ _
7.E15-el 7.29E-01

Totat Totztl

I
Nomlunil _

Brounding_
31 6e8Naemwal biamx po equal ID boiderg hup
31 68llmrdna buas taklen from SFD and oeeved to MWd main 8CO21 12aka

lCheclra
-

| Estimated BumupI
Bumnup Mubpher | Given Bumup Estimated EOL HU/Given EOL HM

0 041 1 10

0041

Noimht I

Bounding I
'Reactor shutdown core removal, storage. trping or other date confirming *alt iadcatlon ceased tro fuel

"Total bumup for all kWn assoaated with this worksheet must be rivided by 8OL heavy metal mass to get spekic bumup values (MWd`MT).
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Fuel Radionuclide Inventory Worksheet -

L Fuel and Template lnforrnb o
Fuel Name: NEREIDE (FRANCE)

SNF MD 4: 751
Fuel Units & Descr- 46 -12 CURVED PLATES

Heavy Metal Mass BO= ; EOL35 42kg
ROD Storage site SRS

'Fuel decay start date 1982
Estimates as of 2010

Template ATR (Lght Water. AJLNn .60to 100 U)

'TempIta Bumup(MWd), 367.2

Template BOL Heavy Metal Mass (MT)- 000116689
Template Decay Tmne- - 25 years

Estmated
Canister usage

1 Bx1 0
I 1 92

I �
Mil Ii ! , , ,,- m X. Xb b Y. Yb Gamma SourcesP.o t o T..

CLIMWd From Nominal I Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Burnup (MWd)f Burnup (MWd)' (CO) Inventones(CI) Inventones(Ci)

Phioton -Total
Energy Photons/sec

I Grouo -- (bounding)
Radiont

I =27
%.- Arn-241

-Lucl4dWUk§ _ .

A -38 4 88c-t 0 Avg a2 e
E-02 9 8tE42 _ 0150

S 82E-06 1.J63E-0D
Am-242m 4 1476E-07 2127

Am-243 I 4894E-06 2127 6.33EC E+1 1
-+1 I

4 667E+1 1
o3 12^E.1 I

_;-C 0220 4042E.11
I 0AS750 1 75tE+11

2 50E-02
Cs-134 S 8851 E^04 21.2! 4Z a0 u Wt+W I D-UC

Cs-135 34477E-06 21.27 4253 000E+w0 7.33E-05

Cs-137 1 8099E+00 21.27 42 53 0 00E+0w 3 85E+01

_ Eu-154 1 6386E-02 21.27 42 53 0 .O0+00 3 48E-01
E u 15 AO 2 flO -4 9

I A7E-04
7

1 137E+09
8 102E+04

E-u3 2:127 c-rvv v vovo

0 OE+00 6 96E-04 2.7500 6 633E+04
Fe-55 327U07-05
H-3 3 4504E-03

-1-129 7 53^00E07
.-- Kr-85 7 8540E-02

Np>-237 9 5615E-06

21 Zs
21 2 0 0E+00 7.34E-0 35000 5 622E.01

2.53 0 08E+00 7 0000 I 943E+01

4253 0C 3 34E+00 7 o100 2 8144E+01

4253 00 44 07E.04 11 OuuO Z-403E-41

Pa-231 127 42 53 E 08 1.1 9E-07

P5-210 12612E-10 2127

a ' Pm-147 12952E-02 2127

. Pu-238 i 7549E-02 21 27

Pu-239 4 2810E-04 2127

Pu-240 2 4357E804 21 27

42 53 2 68E-09 5.36E-09
0 2.75E-01 551E-01

0 O0E+00 3 73E-01
0 OOE+00 91

42 53 0D-O+00
...... O 21 42 53 1 12E+00

Pu-241 z oz/4

Pu-242 42 53 E-06 1.55E-05

Ra-226
'I/ Ra-228

Ru-i106
Se-79
Sn-126

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

V2- -233-

42 53 9 45E809 1 89E-08

2127 4: 4.19E-13 8.718E-1

E-07 2127 42 53 0 OOE+00 4.35E-06 8.71 E-06

E-05 21.27 : CO 2.75E-04

1.1574E-05 0 OOE+00 2 46E-04

1 7092E+00 0 00E+00 3 63E+01 727E+01
A OOEF+OD 8 98E-03 1 80E-02_ ,29~ 42 534 if"UmtC

4253 0O8E+O0 1 64E-10 329E-10

1.27 42 53 5 24E-06 2 49E-06

21.27 4 D 5 72E-13 1.14E-12

21297 4 E+00 9 43E-07 1.8
2127

nal Power_ .

.

2127 4 0 8OE+00 2.56E-06 51 at Power
_, _ _ _

0008+00 6368-08 -
21 O 0 OOE+OO 6 38E-082127/

U-234 i 8497E-04 21 27
-2 7235E-06 21.27

000E+00 3 93E-03
7068-02 7058-02 �

Nominal Hoat Bounding
Output Heat output
(Watts) < -(Watts)7 06E-02 7 05E-02U-235 _AAAA , . _. _, , _ ,

n~ ~~ .^ -. ^^. ^> c _ _2Et01 9 01iEo01
U-236 1 5493E-05 2127 42 53 U 00t+WA) .3 - -.-t- D

U-238 6428518-0 2127 000 7.14E-04 714E-04 7.14E-04

- Y-90 17094E+00 2127 42 53 0008+00 3 64E+01 727E+01

Other Radmiucides 3 668+01 7.33E+01

ILTermplate Selectin Su - ,fB m .aid Checks -,

a Tsmpiate Selection Summrary
Fr SF0 Used BasIs for Parameter Differences

Reactor Moderator UGHT WATER UGHT WATER The Teirlats was sWA for hedowoeng rasns

_Fud Cladding - - ALUM -ALUM ~ Th^iuis rnatces on ati paraetr exei inrwit Wu^)

BOL HM Constituents- U U
S BOL Enrrchment % 60|1 to 1w

E. Burnup Summary (MWd) . I Basis for burnup used in estimate-
From SF0 Estimated

NmalI F127 rmi buutap Wmm Sx aFnd wirld ^ to Mwd V BwLe5443k

Boundng^ | 4Z53 8oung houp as t be tw n^in bumm

Total Toial

I ~ I Boundmng I 0 001
Reactor shutdown, core removal, stora shipping or other date conli mseg VWal rradallon ceased for fuel

2Todal bumuP for as fe associated wrth this worksheet musi be dvided by BOIA heavy metal mass to get speific bumnup values (MWd'IM)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenplate lnfaoruioat, ^

Fuel Narme: NWST
SNF ID #- 154

Fuel Units & Descr 980 -17 CURVED PLATES
Heavy Metal Mass: BO1367 5kg. EOL=159 74kg
ROD Storage Siter SRS

Estnmated
'Fuel decay start date- 1997 Canisterusage

Estimate asof: 2010 18"x10
Template: HFBR (Heavy Water, Alurn, 40 to 1 00%., U) | 27 22

'Template Bumup(MWd): 164 6
Template OL Heavy Metal Mass (MT): 0 000377

Tmnpbt1 D1ecay Tine: 10- ears
11. Estimates - ' m x. X b Y. Yb [ Gamma Sources

C'lAMWd From
Radionuclide Template

Photon' Total
Nominal Bounding Fuel Indtial Activity, Nomrnal Fuel Bounding Fuel I Energy Phftons/aec

Fuel Bumup (MWd)O Bumup (MWd)
5

(Cill I nventones(Ci) Inventories(C) I Group (boundinm)
Ac-227 1.3262E-10 191.368 36
Am-241 59611E-03 191,36836

S 0 00E+00 2 54E-05 4 49E-05 Av9.
O 000E+00 1.14E+03 202E+03 0o338,505 3E

Am-242m 1 4332E-06 191,368 36 S 0 00E+00 2.74E-01 4 85E-01 I o 0250
136 338,505 35 0 00E+00 7.11 E+00 1.26E+01 0 0375 8725E+15
3 36 338,505 35 0 00E+00 5 07E-03 8 97E-03 0 0575 8979E+15

8 50E-26 1 50E-25 0 0850 5.562E+15
Crn-243 2 46E+00 01250 4 176E+15
Crn-244 0.2250 4 695E+15 -/
Co-60 1 8117E-04 191.368.3 74E+15
Cs-134 30595E-01 191,368.36
Cs-135 4 2564E-06 191,368.36
Cs-137 2 5650E+00 191t368 36

338.505 35 0 O0E+00 5 l
S 0 00E+00 &15E-01 1

338,505 35 0 00E+00 4 91E+05 8 68E+05 1 12500 1 104E+15
.Eu-154 1 1628E-01 191,368 36 5 0 00E+00 2 23E+04 3 94E+04 I 17500 3181E+13

Eu-155 000E+00 1 11E+04 1 96E+04 22500 1 .392E+12
Fe-55
H-3 81
1-129 6 6403E-07 191,368 36
Kr-85 2 0620E-01 191,368 36
Np-237 31513E-05 191,36836

338,505.35 0 (

6 59E+03
2 74E+03
225E-01
6 98E+04
1 07E+01

2.525E+09
2.7500 2081E+10

LS 0 00E+00 3 9
338,505 35 0 00E+00 6 03E+00 11t

6 0304E-10 191,368 36 S 0 00E+00 1 15E-04 2 04E-04

Pu-239 6

191;368 36 338;505 35 0 00E+00 517E-07 915E-07
191,36836 338,50535 000E+00 655E+04 1 16E+05
191,368 36 338,505 35 0 00E+00 3 18E+04 5 63E+04
191,36836 338.50535 000E+00 1 33E+02 235E+02
191,368 36 338,505S35 0 00E+00 7.11E+01 1.26E+02
191,368 36 338,505 35 0 00E+00 4 16E+04 7 36E+04
191,36836 338,50535 000E+00 592E-01 1 05E+00

Pu-240 3-7169E-04
2.1731E-01

30 0E+00 3 72E-06 6 58E-06
Ra-228 t
Ru-1 06 7 0778E-03

2 09E-09
2 40E+03
4.18E+00
3 45E+00

Se-79 1.2339E-05 191,368.36 338.505 35 0 00E+00 2 36E+00
191,368.36 338,505.35 000E+00 1 95E+001 0194E-05

6 338,505.35 0 00E+00 4 63E+05 8 19E+05
0 00E+00 , 7 28E+01

Th-229 2 0097E-12 191,368.36 338S,05i3
Th-230 6 0577E-09 191,368 36 338S0535
Th-232 1 2473E-14 191,368 36 338.5053
T1-208 48791E-08 191,36836 338.505i3
U-232 1 3821E-07 191,368 36 338,505
U-233 2 3906E-09 191,36836 338.505

1.29E+02
6.80E-07
2.05E-03
422E-09
1 65E-02
4 68E-02
8 09E-04
1 61E+01
7 41E-01

I 235A A 7697E-J0 101 .3la 38 -5* 515 .^ ri n nAC-o ^ .'IC-
SJ-235 -28661E-06 191,36836 000 741E-01 1 93E-01
L-236 1 6701E-05 191,36836 338,50535 00wE+00 320E+00
LS-238 -9 4194E-09 191.368 36 0.00 823E-03 6 43E-03

Thermal Power
Nominal Heat BoundSg -*

Output Heat Output
* (waft)s (Watts)

7.55E+03 1,34E+04
Total Total

36 338,505 35 0 00E+00 4 63E+05 8 19E+05
4 79E+05 8 47E+05 qkS

1. Tern ate Sellection Stummxry. u p r .and Choecks, _ _ _ _ _

Template Selection Summary
From SFU Used Basis for Parameter Dtfferences:

Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Claddig ALUM ALUM

8OL HU Constituerts U U
OL Enrlchment% 93-33333333 40 to 100

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

Nominal [ 191.368 36 Noaraip rcaWcula omo hie Shc met al ms des"
Bounding | 1 0 36 00[ 338.50535 fedrg tuna calculated asuarig at 8. heasy meta tNed

Checks

EstImated Bumup
8urnu, Mu Given Burnup Estamated EOL HMWGiven EOL HU

Nomir i 19 E 1031
Bound ing 'I111 1 _

'Reactor stwidown. core remrval storage. shipping or other date cornirmirg thaI irradation reased tor Suel-

'Total btutp for alS Sud associated with this worksheet must be tibed by 8OL heavy metal mass to get speafic bumup values (MWvdMT)

Li
(I

J
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Fuel Radionuclide Inventory Worksheet

L. Feet aMn Template Infomrdion ,
Fuel Name NIST (U308 HEU)

SNF ID t 752
Fuel Units & Desc- 420 - 17 CURVED PLATES

HeavyMetal Mass BOL.72156kg EOWL33894kg
ROD Storage Site SRS

'Fuel decay start date 1997
Estimates as of: 2010

Template HFBR (Heavy Water. Akim .40 to 100o, U)

"Template Bumup(MWd) 164 6
Template SO. Heavy Metal Mass (UT) 0 000377

TemptateDecavTlme 10 years

Estimated
Canister usage

18'x10'
t1 67

I

I%.- U.Eshinrtes -, ' m Xn x b Y. Yb [ GammaSources

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

RPdionuclide Template - Fuel Bumup (MWd)e Bumup (MWd)
t  

(Ci) 'Inventones(CI) Inventorles(Ci)

* Ac-227 1.3262E-10 35,24324 66,46311 000E+00 4 67E-06 81-06

- Am-241 5 9611E-03 35243.24 60,46311 0000+00 210E+02 396E+02

I Photon Total
Energy - Photonstsec
Group (bounding)

*V

1.4332E-06 311 000E+00

An-243 3 7132E-4 5.463.11 0 DOE+00
2

0 0150 9084E.15
00250 1893E+15
00375 1 713E+15

_ 0 0575 1 763E+1566,463.11 0 00E00 9 34E-04 1.76E-a
C-14
CI-36

- Cm-243

2 6501 E-
66,463 11 0 00E+00 1 57E-26 2 95E-26 0 0850 1 092E1s41

35.243 24 66,463 1 2 56E-01 4 83E-01 01:

35,24324 66,463 11 0 00E+00 2 40E+02 4

1 8117E-04 35,24324 ) 00E+00 6 38E+00 +14

I Cs-134 3 0595E-01
Cs-135 4.2564E-06
Cs-137 25650E+00
Eu-154 1 1628E-01

_ =,,. c L 77A011

0 00E+00 1 08E+04 7.358E+15

0.00E+00 1 50E-C 05500 8 629E+14

3.46311 0 00E+00 9 I 12500 2 169E+14

66,463.11 0 00E+00 E+03 1 7500 6.245E+12

66,463.11 0 0 3 84E+03 22500 2 734E+10
Eu-1bb

Fe-55
I H-3

11 -129
-d' Kr-85

Np-237
Pa-231

I Pb-210
Pm-147
Pu-238

1 94 66,46311 000E+00 6 66+02 129E+03 2 7500 4 085E+09

35.243 24 66,463 11 E+02 5439E+02 3-500

35.243 24 66.463 11 0 00E+00 2 34E-02 4 41 E402

35,24324 6 727E003 1.370+04

3 1513E-05 35,24324 3 00E+00 1.1 E+00 +04

6 0304E-1 0 000E+00 2.13E-05

2 7017E-1
3 4210E-(

i.463 11 0 00E+00

Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228

35,24324 66.463 1 1_ t
35,243 24 66,463 11 1
35,243 24 66,46311
35,243 24 66,463 11
35,243 24 66,463 11
35,24324 66,463 11

121E+04 2 27E+04
5 86E+03 1 10E+04
2 45E+01 4 62E+01
1 31E+01 2 47E+01

21731E-01
3 0911E-06
1 9435E-11
6 1725E-15

E+00 7 66E+03
E+00 1 09E-01

1 .44E+04
2 05E-01

66,463 11 0 00E+00
66,46311 0 00E+00
66.463 11 0 00E+00Ru-106 7 I

Se-79 t2

4 70E+02

Sn-1

Th..

126
0

35,24324
35,243 24
35,243 24

66,463 11 0000+00 4.35E1 820E-01

66,463 11 0 00E+00 3 59-01 6 78E-01
6A646I1 000E+00 852E+04 1 61E+05

E+00 1.34E+01

2 0097E-12

I
Ti-230 6 0577E-09
Th-232 1 2473E-14
T1208 - 4 8791 E-08

U-232 1.3820E-07

66,46311 0 00E+00 7 08E-(
66,463 11 000E+00 2 13E-(
66,463 11 0 000+.o 4 40E-1
66,46311 0 00E+00 1.72E-C

66,46311 000E+00 4.87E-

66,46311 0 00E+00 843E-4

2 53E+01
11.34E4-7
4 03E1-04
829E-1 0
324E-03 _ _

t 9E403 The.^mal Powver
1 590-04 INominal Heat Bounding

i 59E044 I
U-233
U-234

.

24
-

66.46311 0.00E+00 1.68E+00 317E+00 "Output'! HeatOutput,
4 scc nx

U-235 2861t-06 3524324 000 1.45E-01 4 43E-U02 1 4-U (Watts twiiis-
I U3 I t70tF45 35.24324 66,463.11 0000E+0 5 904-1 1 11E+00 1396.03 2.626+03

I U-238
T -90

W Otoorvi

-9 4194E-09 0 00 1 66E4
66,463 11 000E+1

e rre ^7 Tb^l TA+5I

1 32E403 I 66E43 -
8 53E+04 161E+05
8 81E+04 I 66E+05

T otal I otal

Tempiate Selection Summary
R atr od m f. From SF0 Used

I -Reactor Modetor HEAVY WATER HEAVY WATER

Fuel CIadding ALUM ALUM

S0OL HM Constituents U U
BOL Enrchiment % 9317430199 401o100

jBumup Sumrary (MWd) From S -|E
From SF0 Estimated

Nomnal 43.29 35 24324
Boundmig- 66 463111

-. D. M Ml -in ~ i

Basis for bumup used In estimate:

4m l bsnup caloaled from tieheavy metal mass destroed

l0easing lam cilal lale asshisn l at 01 havy metal burred

7I.s
Estimated Bumu^l I

Bumup Multiplier - Given Bumup I Estimated EOL HM/Given EOL Ht
Nominal 1 814 o 1 021

I Boundmg i 2111 _

'Reactor shutdown, core removal storage, shiappvg or oth date cnfirTmirg tat tra on eased for tue

'Total bump for all ue associated with thus wokssheet must be divided by SOL heavy metal mass to get specific bumnup values (MWd`M,)

Mac20
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-I.

Fuel Radionuclide Inventory Worksheet
L Fuel andTeuiplate lofnfrtioeit2 -

Fuel Name. OHIO STATE (HEU)
SNF ID r 157

Fuel Units & Descn 24 -18 FLAT PLATES
HeavyMetal Mass: 8OLe341kg, EOL=341kg
ROD Storage Site: SRS

'Fueldecay startdate: 1995
Estimates as oB 2010

Template- ATR (Ligtt Water. Alum, 60 to 1 00%. U)
'Templab Bunmup(MWd): 367 2

Template BOL Heavy Metal Mass (M, 0 00116689
Template Decay rime 15 years

Estimated
Canister usage

18,x10
0 67

IT. Esomates" -N m X. X, b Yr. Yb Gamma Sources

Photon Total
- CVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Radionuclide Template Fuel Bumup (MWd)
2

Bumup (MWd)
2

(Ci) - lnventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 4.5861E-10 6459 1291
Am-241 1 7832E-43 6459 129.1
Am-242m 4341tE-07 6459 129.1
Am-243 1 4907E-06 64 59 129 1

E48 Avg MeV
E-Ot 0 0150 1 541E+13
E-05 o 00250 3 214E.12

19 0 00E+00 S 2806E+12
C-14 5 7162E-09 64.59 12919 0 00E+00
Cl436 I 3124E-32 64.59 129 19 0 00E+00

2993E+12
8 48E-31 1

Cm-243 1 8568E-07 64.59 129 19 0 OOE+00 1 20E-05 2 40E-45 -J
64.59 12919 000E+00 229E-03 4 59E-03

12919 000E+00 663E-04 1.33E-03 0 3750 6.841E.11
s #8XC, U .A _ ._ _._. _

I 0t+W z I29+UW 05750 t 110E.13
Cs-135 4 45E-04 0 8500 2.638E+11
Cs-137 2 2800E+00 64 59 12500 1 332E911
Eu-154 3 6656E-02 64 59 129 19 0 0 S 583E+09
Eu-1 55 9 6841 E-03 64 59 12919 0 00E+00 6 26E-01

4 6977E-04 64 59 12919 OOE+00 3 03E-02
4 59 129 19 0 OE+00 3 91E-01 7 81 E-01 3 5000

TLil919 0 00E+00 4 86E-05 9 73E-05 I S 0000
Kr-135 I 4989E-01
Np-237 9 5534E-06
Pa-231 1 6550E-09
Pb-2110 2 6631 E-1 1

9 68E+00 1 94E+01 7 0000 6 862E900
6 17E4-4 1 23E-03 1 0000 7 706E-01

64 59
Pm-147 1 8156E-01 64 59 129 19 0 00E+00
Pu-238 1 8990E-02 6459 12919 0 WE+00 1.23E+00 2 45E+00

4 2838E-04 64.59 12919 0 WE+00 2.77E-02 5 53E-02
2 4379E-04 I 57E-02 315E-02

Pu-241 4 251 1 E-02 5 49E+00
Pu-242 3 6329E-07 64 59

1 4725E-10 6459 12919 0 OOE+00 9 S

Se-79

6459 12919 0OOE+00 58OE-13 1 16E-12
64 9 12919 0 OOE+00 1.28E-02 2 55E-02
64 59 129.19 0 00E+00 8 35E-04 1 67E-03
64 59 129.19 0 0WE+00 7 48E-04 1 5DE-03
64 59 129 19 0 00E+W I 40E+02 2 80E+02

Sn-126 1.1
Sr-90 2 680E+00
TC-99 4-2239E-04 64 59 129 19
Th-229 3.9270E-12 64 59 12919 0 WE44
Th-230 3 3576E-08 64 59 129 19 0 OE+u0 217E-06 -4 34E-4O

1 5452E-14 6459 12919 OWE+00 998E-13 2wOE-12
4 6705E-08 64 59 129 19 0 WEE+W0 3 02E-06 6 03E-6

I. -. --1 3045E-Cu Off D i1W 1Y UO Wt+WFJ 843i-M0 1 b69-O Th^ermal Power
_ . . _

_ . _ # # g g #; _ _ . .. , .

129 19 0 OE+00 1-53E-07 3 07E-07
0 WE+00 1.19E-02 2.38E-02
6 87E-03 6.70E-03 6 87E-03

Nominal Heat Bounding
Output Heat Output
(Watt) , r attsiU-235

U-236 1 5493E-05
_ _

_ AA_ A_ . AA_ AA A __ __ . .

0 00WE+w 1 00E-3 2.WE4-03 I 75TE40 3_50.00
U-238

l

Total Total
Y-90 6459
Other Radlonuclies

- - .p W .flSUJ -3JI5C -l-ffhi -UII -i7 -W-
-

- m. S eple xon Sua, r - "I - -s
[Template Selecttion Summary I

From SFt Used
Reactor Moderator IGHTWATEB | LIGHT WATER

Fue CladdriAgLU ALUM
SOLL HM Constituents. U I U

BOL Eonchinent . 932542S5219 60 to 100

Basis for Parameter Differences:

I|Burup Summary (MWd)'

I

BBasis for burnup used in estimate:
tmmeted

6459 bsump ass aed to be 2% d BCL heavy mew mass
129 19 6cit buunv assumed lo betam rial turnp

lb-
Nominali

I :I

I
Estimated Bumupl

hen Sum
Nominal [

Soundin o

--ump -,W.-a Estimated EOL HM/IGven EOL HUit
I 0 981006_

0t12
_

'Reactor shutdown, core removal storage, sipping or other date confirming that irradation ceased for luel

"Total bunmup lor all fuel associated with this wofsheet must be dvided by BOL heavy metal mass to get specific brnup values (tUWdMT).

DOEtSNF/REP-078
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Fuel Radionuclide Inventory Worksheet

*L Fuel ad Teoqiate Informihorii
Fuel Name OHIO STATE (LEU)

SNF tDS 158
Fuel Units & Descr- 30-18 FLAT PLATES

HeavyMetatMass BOL=26151kg EOLt26151kg
ROD Storage Site SRS

'Fuel decay start date 2035
Estimates as of 2010

Template ATIR (Light Water, Alum, 60 t 100%, U)
aTemptate Burnup(MWr): 3672

Template DOL Heavy Metal Mass (U) 000116689
Temotal-q -ea m er

Estimated
Canister usage

18'x10'
1 25

,,I

'11. Estimates , .- m xn Xb b Y. Yb I Gamma Sources

Photon Total
CVMmin-d F I "Rnund Fuet- nn-ai -'.t -- V.-ny rwI C.-,cr-1 F

Radionluclide
I Ac-227

Arm-241

CUMod From -umma, Mdvn umu-y ... I......ventt .lnvent rts. I y r
Templane ' Fuel Burnup (MWdf un) M C nenoe()"netre(i

1.4 495 31 990 62 0 00E+00
495 31 90 62 0 00E+00
4Yti _5nn 1r.

4 Group (bounding)

Avg MeV
0 0150 1 911E+14
00250 4117E.13

11
Arn-242m 495 3t1 t390 b2 o t

Ai 495 31 990 62 1 48E-03 0 0375 3799E.13

495 31 84E-06 5 67E-06 0 0575 3 736E413

1 3124E-32 4 0 6.50E-30 1 30E-29 0 0851 Z382E+13

2 3676E-07 4 0 00E+00 1.17E-04 2 35E-04 0 1

I

w

Cn-244 5 2
Co-60 3 8
Cs-134 4 8
Cs-135 3 4
Cs-137 2 8
Eu-154 8 2
Eu-155 3 9

042E-05

990 62 0 00E+00 2.4

990 62 0 00E+00 2 58E-02
990 62 0 00E+00 I 89E-02

990 62 0 00E+00 0 8500 18306E+13

990 62 0 00E+00 1t2500 3497E+12

495 31 990 62 0 C 5.13E+01 1 7500 1A66E+11

495.31 990 62 3 88E001 22500 3 076E+11

7429E-03 495 31 E+00 6 68E+00 2 7500 1 770E+09

H-3 1 0599E-02
1-129 7.5300E-07 I

i Kr-85 2 8595E-01 I

Np-237 9-5479E-06 I
Pa-231 8 9297E-10
Pb-210 3 7609E-12
Pm-147 2 5452E+00

C * Pu-238 2 0550E-02
Pu-239 4 2838E-04

495 31 * 5 25E00 1 05E+01 350DO 1 963E+08
E+00 3 73E-04 7 46E-04

0 00E+00 I 42E+02
990 62 0 00E+00 4 7
990 62

495 31 990 62 3 73E-09

495 31
495 31
495 31

0 00E+00 126E+03 2 52E+03

000E+00 1 02E+01 2 04E+01
0 00E+00 2.12E-01 424E-01
0 00E+00 1.21E-01 2A2E-01Pu-240 2 4401 E-04

Pu-241
Pu-242
Ra-Z26
Ra-228
Ru-1i06
Se-79
Sn-126

I Sr-90
t Tc-99

Th-229
Th-230
Th-232
T9-208
U-232

6 8764E-02 990 62 0 00E+00 3 41 E+01
990 62 0 00E+00 1 BOE-04
990 62 000E+00 1 B8E-08

6 81 E+011

495.31 990 62
-01 495.31 990 62

E-05 49521 990 62

1 48E-12 2 96E-12
9 44E+01 1 89E+02
6 41 E-03 1 28E-02
5 73E-03 1 15E-021 1574E-05

2 7505E+00
4-2239E-04

495 3
S 31 99062 0.00E+00 1 36E+03
5 31 990 62 0 00E+00 2 09E-01
5 31 990 62 0 00E+00 9 34E-10

2 72E+03
4 1BE-01
I 87E-09
1 69E-05
7.74E-12

E-08 495 31 990 62
E-15 495 31 990 62
E-08 495 31 990 62

E-07 495 31 990 62
E-09 495 31 990 62
E-04 495 31 990 62
E-06 - 495 31 0 00

2.18E-a
00

S 4.36E-05 I{Shermal __

S 1.30E-04 Thermal Power
7 1.94E-06 INonunali Heat .1Bounding

E--02 t 82E-01 OUtp}Ut 1 - HemtOutput

-2 72351
1 5493E-05 495.31
-4 2B51E-09 495 31
2 7505E+00 495 31

990 62
I 12E-02 9 B2E-03 1 12E-02 (Watts) (watts)
0 00E+00 7 67E-03 1 53E-02 2 51E+01 5.02E+01
7 054-03 7 05E-03 7 05E-03 Total Total
0 00E+00 1.36E+03 2 72E+03

2 55E+03 5 09E+03Other Radionuclides

Ilemplate Selecftlor Summary _ _ _ _ _ _ _

From SFD Used Basis for Parameter Differences:

Reactor Moderator: UGHTWATER LIGHTWATER Tht Tespab was usedt toere MIlor' feaS

Fuel Cladng- A.UM ALUM 7hsel nates ATRTenetale tenal but one paelr w(mene) n ATR a reasonabse

S8L HM Constituents U U mact

;BOL Enrichment % 19 76578383 60 _ 100

Bumup Surmmary (MWd)' FrmaBis for bumup used in estimate:

Fromn SFD Estkaldt
Nioml J 495.31 bl i asnssuedI beob2 2 of Bd Lteavy metal mass

Bounding | 990 EiB g bump ned it be tMeu nniral bunup

Checks . ._.

Esimated Bumupt
Bumup uEsplar Ghen Bumu Esnted EOL HNMGIven EOL HM

Noinhal 01 0096
Bo-nd-n 0 121

'Reactr shutdown, core removal. storage. shipping or other date confirming that Irradaton Ceased _r tuel
-. 1-

-Told burnup for all KW awociated with this worXsh"t must be avma Dy WX heavy metal .- . w, w-1. - -w Y - - -I-V W - - 1,

.- DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L. Furl and Template Ir aliep

Fuel Name: OMEGA WEST (204)
SNF 10 tl 406

Fuel Units & Descr 16- 18 OR 19 FLAT PLATES
Heavy Metal Mass: BOL3.264kg EOL=2 525kg
ROD Storage Site: SRS

'Fuel decay slut date. 1992
Estimates as o 2010

Temptate ATR (Light Water. Alun, 60 to 100%° U)
'Template Bumup(MWd): 3672

Template BOL Heavy Metal Mass (tlT) 0 00116689
Te-Itae Drea TIn. Irt 5rar

Estimatled
Canister usage

t18x10
067

11. Fstimates 01 mX. Xb b Y. Yr Gamma Sources

Photon Total
CvtlMWd Frot Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)
t 

Bumup (MWd)' (Ci) Inventores(Ci) lnventones(Ci) Group (bounding)
Ac-227 4 5861E-10 84864 1,021 63 0 00E+00 3 89E-07 4 69E-07 Avg MeV
Am-241 1 7832E-03 84864 1,02163 000E+00 I 51E+00 1 82E+00 00150 1219E614
Am-242m 4341OE-07 84864 1,02163 000E+00 368E-04 443E-04 00250 2.542E+13
Am-243 1 4907E-06 84864 1,021 63 000E+00 127E-03 1 52E-03 00375 2.219E+13
C-14 5 7162E-09 84864 1,02163 000E+00 4 85E-06 5 84E-06 00575 2.367E+13
Cl-36 1 3124E-32 848 64 1,021.63 0 00E+00 t 111-29 1 34E-29 0o085 1 433E+13
Cm-243 18568E-07 48 64 1,02163 000E+00 158E-04 190E-04 01250 9828E.12
Cm-244 35512E-05 84864 1,02163 000E+00 301E-02 363E-02 02250 1235E+13
Cr-60 1 0261E-05 48 64 1,021 63 0 00E+00 871E-03 1 05E-02 0.3750 5410E,12
Cs-134 1 6931E-02 84864 1,02163 000E+00 I 44E+01 I 73E+0 05750 8782E+13
Cs-135 34477E-06 84864 1,021 63 000E+00 293E-03 352E-03 08500 2086E+12
Cs-137 2.2800E+00 848 64 1,021 63 000E+00 1 93E+03 2 33E+03 12500 1 054E+12
Eu-154 36656E-02 84864 1.02163 0006+00 3 11E+01 374E+01 17500 4415E+10

-j

Eu-1 55 54 1,021 63 000E+00 822E+00 9 89E+00 2.2500 5 523E+07
1 63 0 00E+00 3 99E-01 4 80E-01 2.7500 3 320E+06

Kr-85 1 4989E-01
NO-237 9 5534E-06 848 64 1.02163 0 00E+00 811E-C
Pa-231 1 6550E-09 848 64 1.021 63 0 00E+00 1 40E-06 1 69E-06
Pb-210 26631E-11 84864 1,02163 000E+00 226E-08 272E-08
Pm-147 1 8156E-01 84864 1,02163 000E+00 1 54E+02 1 85E+02
Pu-238 18990E-02 84864 1.02163 000E+00 161E+01 194E+01
Pu-239 42838E-04 848 64 1,021 63 000E+00 3 64E-01 4 38E-01
Pu-240 2.4379E-04 848 64 1,021 63 000E+00 2 07E-01 2 49E-01
Pu-241 4.2511E-02 848 64 1,021 63 000E+00 3 61E+01 434E+01
Pu-242 36329E-07 848 64 1,021_63 000E+00 3 08E-04 371E-04
Ra-226 1 4725E-10 848 64 1,021 63 0 00E+00 1 25E-07 1 50E-07
Ra-228 8 9760E615 848 64 1,021 63 0 00E+00 7 62E-12 9 17E-12
Ru-106 I 9752E-04 848 64 1.021 63 0 00E+00 1 68E-01 2 02E-01
Se-79 1.2933E-05 84884 1,021 63 000E+00 110E-02 1.32E-02
Sn-126 I 1574E-05 84864 1,02163 0 00E+00 9 82E-03 1.18E-02
Sr-90 21680E+00 84864 1,02163 000E+00 t84E+03 221E+03
Tc-99 42239E-04 848 64 1.021 63 000E+00 358E-01 4.32E-01
Th-229 39270E-12 84864 1.02163 000E+00 333E-09 401E-09

I-J

.'4

U-234 1 8423E-04 84864 1.021 63 0-C

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
2.30E.O1 2.7zE601

Total Total

U-235 -2.7235E-06 848.64 000 D657E-03 426E-03 6-57E-03

U-238 -42851E-09 848 64 000 7.53E-05 716E-05 7.53E-05
Y-90 2 1686E+00 848 64 1,021 63 0 00E+00 1 84E+03 222E+03
Other Racionuclkies 1 85E+03 222E+03

nI.Ternplate Seec-tionSumicay, BurnpSuansrnar, riChclks, ffTt a ^L
Template Selection Summary

From 5FD Used Basis for Parameter Differences:
ReaetoUGT MWor LR UGHT WATER

Fueic. C dmgL| ALUMALUM
BOL HMb Costtuent|_UU

BOL EnrIchment % 93.1372549 60 to 100

Bumup Summary (MWdf Basis for bumup used in estimate:
From SF0 Eslansied

Nomnal 54rt6r41 70004 at r une taken d* trm SF0 (cantled Is MWdl
Bounding 1 ,021 63 1 40007 o banup tken drey trom SF0 (aweled lo MWd)

Chercks

Estimated Bumupt
Bumup mu I Given Bumup Estimated EOL HM/Given EOL HNM

Nominal 830 82 09
Bounding 099 I 37

I

'Reactor shutdown, core removal, storage. shipping or other date confirming tuat inadiabon ceased for fuel

'Total bumrup for ai fuel associated wiet this woeksheet must be dvided by itOL heavy metal mass to get speoiic bumun values (MW4'MT)
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Fuel Radionuclide Inventory Worksheet

1J Fue iaid Templiate Infornatio
Fuel NHme- OMEGA WEST (236)

SNF ID# 407
Fuel Units & Descr. 44 - 18 OR 19 FLAT PLATES
Heavy Metal Mass BOLe10384kg, EOL.7264kg
ROD Storage Site SRS

'Fuel decay start date 1992
Estaiates as of 2010

Template ATR (Ught Water. Aium, .60 to 100%. U)

'Template Burnup(MWd): 3672
Template OL Heavy Metal Mass (MT) 0.00116689

Template Decay Tine 15 years

Eslimated
CanIster usage

18B3

_ .
r . . _ _

II.Esbratrn s ., m x. X, b Ye Yb Gamma Sources

Photonl Total

CtjMWd From nominaI BoudigFuel initial Activtly Nominal Fuel Bounding Fuel I Energy Photons/sec

Temnlate Fuel Bumup (MWd)O Bumup (MWd)
2

(Ci) Inventories(Ci) Inventortes(Ci) Group - (bounding)t Rladionuclide
S 55 4,475 50 0 OOE+00Ac-227 4

Am-241 S 55 4,475 50 0 00E+00

Eoii Avg MeV

+00 I 0S0150 533sEt14
E-03 I 00250 1 113E+14

Am-242m 3,665.55 4,475 50 ( 1 941

Am-243 3.665 55 4,475 50 6 67E-03 o 0375 9 77E2+1E 3

C-14
C1-36
Cm-243
Cm-244

S 3,665s55 2 lOE-05 2 56E-05 0.057S 1 037E+t4

1.3124E-32 3,665 55 3 4 81 E-29 S 87E-29

1 8568E-07 E+00 6 B1E-04

3 5512E-05 I 0 00E+00 1 30E-01 410E+13

Co-60 1 0261E-05
Cs-134 1 6931E-02
Cs-135 3 4477E-06
Cs-137 2 2800E+00

i550 0 00E+00 3 76 i 2.370E+13

4,475.50
3.665 55 4,475 50

7 58E+01 - - 05750 3.847E+14

1.54E-02 08500 9138E+12
1 02E+04 t12500 4.616E+12
1 64E+02 I 17500 1934E+t1

3.665 55 4,475.50

Eu-t54 3.665 55 4,475 50 E+02

Eu-d 55 3,665.55 4,475 S E+01 4.33E+01

4 6977E-04 3,665.55 1 72E+00 2.1OE+00

-3 60485E403
1-129 7-53OOE-07

_.,J Kr-85 1 4989E-01
Np-237 9 5534E-06

3,66555 +00 2.22E+01 2 71

2;2500 - 2A20E+08
2.7500 1 454E+07
3 5000 9243E+05
5.r0rw 2 138E+03
75000 2.368E+02
tI 0000 2 659E+01

0 00E+00 2 76E-03
4,475 50 0 00E+00 5 4
4,475.50 0 00E+00 3 f

4,475.50 0 00E+00 6 f

4,475.50 0 OOE+00 9;
Pa-231
Pt-210
Pmr-147 __

1f 7 41E06
1.19E-073,665 55

3,665 55
3.665 55

4

4 2838E-04
2 4379E-04

0 0 0E6+00 666E+02 8 13E+02
0 00E+00 6 96E+01 850E+01
0 0E+00 1 57E+00 1 92E+00

0 0 0.00 8 94E-01 1.09E+00
0O0E+00 1 56E+02 1.90E+02

Pu-240

i

LI

PU-241
Pu-242
Ra-226 1
Ra-228 I
Ru-106 I

4.475 50 0 OOE+00
12511E-42

1 1574E-05
2 1680E+00

3,66555
3,665 55
3,665 55
3,665 55
3,665 55
3,665 55
3,665 55
3.665 55

4,475 50 0 C
4,475 50 0 C
4,475 50 0C
4,475 aO t C

5 40E-07 6 59E-07
329E-1 4 02E-11
724E-01 8 84E-01
4 74E-02 5 79E-02
4 24E-02 518E-02

Tc-99
Th-229
Th-230
Th-232
Tl-208
U-232
U-233

4,47550 0 0OE+00 7 95E+03
4,475 50 0 O0E+00 1 55E+00
4.47550 0 00E+00 1 44E-08
4,475 50

1.5452E-14 3.665 55 4.475 50
1.6705E-08 - 3.66555 4.475 50
3045E-07 3,665 55 4.475 50

2.3739E-09 3,665 55 4,475 50
t 8423E-04 3,665 55 4,475 50

123E-04 1.50E-04
S f;6E-1 1 6 92E-1 1
1.71E-04 2 09E-04 I _ _
A i8E44f1 I 84E44 Theml Power
87L-J 1u uotc _ oia Hea _onn
8 70E4 8 256-0* Nomial Heat Bounding -

--ulpu ' Heat Output6 75E-01 8 25E-01U-234
U-235 -2 7235E-06 3,665 55 000

4,475.50U-236
I U-238

_ Y-90
w Other F

E-05 3,665 55
E-09 3,665 55 0

2 09E4-2 1 0942 209E-02 (Watts) (Watts)

100=+00 5_68-02 693E-02 992E+01 121E+^2

2.37E-04 2 21E-04 2 37E-04 Total Total

0 00E+00 7 95E+03 9 71E+03
7 97E+03 9 73E+03

2 1686E+00 3,665 55
k8es

iJ.L Tnp-te Sdeleios 9_ .lBurnup S , ofi.itaecds g> u_,>^,

Template Selection Summa
"i From SFD Used Basis for Parameter Differences

Fectr Morar UGHT WATER LIGHT WATER

Fue Claddig ALUM ALUM
SOL HA Constituents U U

!- - = A'ifl mt fri 1151

I BurupSummary (MWd)
0  

, . - Basis for bumup used in estimate

From SFD Estmented
Nominl 3668553 Z.954

4
N3walbe tb p Wme direcfly m oFD0 (cmrlledtob lWd)

t L Bounmdng. 4 475 50 5 908 64 urlng bturm taken drectFy from SFD (rwerd b MWd)

_ Check is s I

Estaed Bumsup 1
Burnru Multiplier Given Bur.^up Estimated EOL HWGlven EOL HM

Nominal 112 081 093
Boumding i 1.37 1

'Reactor shutsdown., core removal, storage SNrPPIg or ofther date contiming that Irradation ceased for uel

Total buirru for all fuel assoaated wi this worksheet must be divided by 6OL heavy metal mass to get specific burnup values (MWdMT).

March 2003

DOE/SNF/IREP-078
Re-Ksin 0

Page C-S515of C-581



Fuel Radionuclide Inventory Worksheet I
L Fud and.Template Informationr- ,j ,

Fuel Name, OMEGA WEST (250)
SNF ID #. 408

Fuel Units & Descr. 27- 18 OR 19 FLAT PLATES
Heavy Metal Mass BOL=6 75kg EOL=52kg
ROD Storage Sie: SRS

'Fuel decay start date' 1992
Estimates as of. 2010

TempIate: ATR (Ught Water. Alam .60 to 100% U)
"Temptate Bumup(MWd): 367 2

Template BOL Heavy Metal Mass (M). 0 00116689
Template Decayrinm 15 years

Estimated
Canister usage

18'x10l
1 1 13

-

Ht.C-415n0tes 1592 297 m X. X b YE 0n Gamma Sources

Photon - Total

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

Radionucidoe Template -Fud Burnup (MWO Burnup(MWd)f (Ci) Inventonr-iea) Inventones(Ci) Group (bounding)

Ac-227 4 588E-12 0 1,55925 2.94975 OOOE+00 7.15E4-07 135E-06 Avg 0 V
An-241 1 7832E-03 1,55925 2,94975 0 OOE+OO 2 78E+00 5326E+00 070150 3519E+14
An-242m 4 3410E-07 1,55925 2,94975 OEOOE00 6477E-04 1928E-03 00250 7 339E413
An-243 i 4907E-06 1,559 25 2,949 75 0 OOE+00 2 32E-03 4 40E-03 0 0375 6408E+13
C-14 527162E-09 1,55925 2,94975 OOOOE00 83E-03 t.69E-7 0 010575 68303E+31
Ci-36 I 3124E-32 1.55925 2,94975 0 OOE+00 2 05E29 3 87E-29 oo7500 41739E513
Cm-243 i 8568E4-07 155925 2.94975 OOOE+0O 2 9E-04 548E-04 01250 2983E+13
CrF-244 35512E-05 1,55925 2,94975 OOOE+00 554E-02 6.15E-0t 02.50 3956E+.3
Co-60 1 0261E-05 1,559 25 2.94975 0 OOE+OO 1 60E-02 3 03E-02 03750 6 026.E03
Cs-134 7 6931E-02 1,559.25 2,949 75 0OOE+00 2 64E+0t 4 99E+0t 05750 1430E+04
Cs-135 3 4477E406 1,559 25 2,94975 0 00E+OO 5234E-03 1 02E-02 08500 6023E+12
Cs-137 22800E+OO 1,55925 2,94975 000E+00 358E+03 6 .73E+03 125000 31042E2
Eu-154 3 6556E-02 1,559 25 2,949 75 0 OOE+00 S 72E+80 1 08E+02 6 75c t 275E4tt
Eu-t15 9 68461E-3 1,55925 2,949 75 OOE+00 4 StE+01 2786E+0 22500 tS9SE+C8
F6-55 416977E-04 1,55925 2,949.75 OOE+00 7032E802 I39E+02 Z750 9584E+08
u-3 6 0485E-03 1,559 25 2,949 75 0 OOE+00 9 43E+00 1 78E+Ot 3500 6 092E+CS

l-t29 7453E4-07 1,559.25 2,94975 0006E+00 6 7E-03 222E403 50000 409E+03
Kr-85 1 4989E-01 1,55925 2,94975 OOOE+600 34E+02 4 42E+02 710cO tSIE+C2
p-237 945534E-02 1,55925 2,94975 OE+OE00 6t49E-02 2582E42 11OO t752E+

Pa-231 1 6550E-09 1,55925 2,94975 OOE+00 2 58E-04 4 80E4-0
Pa-210 21 431E-11 1,55925 2,94975 006E+00 4 153-08 786E-08
Prn-147 I 8156E-01 1,55925 2,949.75 0 OOE+00 2 83E+02 5 36E+02
Pu-238 1 899E5-04 1,55925 2,949.75 0 00E+O. 296E+01 560E+01
Pu-239 42838E-04 1,55925 2,949.75 0 06E+00 6 68E-01 3126E+0
Pu-240 24379E4-04 1,559.25 2,94975 OOE.00 3180E-01 719E-01
Pu-241 42516E+02 1,55925 2,94975 OOE+00 663E+01 625E+02
Pu-242 36329E-07 1,55925 2,94975 006E+00 566E-04 157E4+3
Ra-Z26 I 4725E-10 1,55925 2,949 75 0 OE+00 2 3012-07 4 34E-07
Ra-228 B 9760E-1 5 1,559.25 2,949 75 0OOOE+OO 1 40E-11 2 65E-1 1
Ru-108 I 9752E-04 1,559 25 2,949 75 O OOE+OO 3 08E-01 5 83E-01

Se-79 1.293E-08 1,55925 2,94975 0 0OE+00 2 0214-02 381E-02
Sn-126 t.1574E-05 1,55925 2.94975 06E+00 1 8OE-02 3441E6-2
Sr-90 2.1 680E+00 1,559.25 2,949 75 0 OOE+OO 3 38E+03 6 40E+03

Tc-99 4229E-04 1,559.25 2,949 75 0 OOE+OO 6 59E-01 t 25E+OO

Th-229 3.9270E-t2 1,559.25 2,949 75 O OOE+OO 6t12E-09 1 16E-08
Th-230 3.3578E-08 1,559 25 2,949 75 0 OOE+OO S 24E-05 9 90E405

Th-232 1 5452E-14 1,559 25 Z949 75 OOOE+OO 2 41 E-it 4.56E-1tI
Ti208 4 6705E-08 1,55925 2.949 75 0 OOE+00 728E-05 1 38E-04

U-232 I 3045E407 1,S59 25 2,949 75 0 DOE+OO 2 03E404 3 85E404 Thermal Powver

U-233 2 3739ESn9 1,S59 25 2949 75 0 O.E+OO 3 7OE-O6 7 OOE406 Nominale iat Bouno ng
U-234 I 8423E-04 1,559 25 2,949 75 0 OOE+OO 2 87E-Ot 5 43E-01 'Output HoNeatOutput

U-235 -2.7235E486 1,559 25 0 00 I 36E-02 9 33E-03 I 36E402 ' Watts1 (watts)

U-236 I 5493E-05 1,559 25 2,949 75 OO0OE+OO 2 42E402 4 57E402 42E+Ot 7 ssE+01

U-238 -42851E409 1,559 25 0 00 t.58E-04 I 51E-04 I 58E404 Total Total
Y-90 2 1 686E+OO 1.559 25 2,949 75 0 OOE+OO 3,38E+03 6 40E+03
Oiher Raclionuicides 3.39E+03 6 42E+03

11. Templte eett Sum~n9mary, Burnu S mauD S, andi Checkss W

Template Selection Summary ,_-__
From SFD Used ass for Parameter Differences:

Reactor Moderator [ GHT WATER UGHT WATER
Fuel Cladding [ U ALUM

80L HM Consettuents UU
BOLEnricfiment% 93048 60to100

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

Nominal 1.55925 1.48769 Nobialitmuiaken edyhm SFD (Wled io Md
Bounding 2.949 75 2 935 36 Bidre burru taken trecey hrt SF0 (orerbad to MWd)

Checiis

Estimated Burnup
Bumup Muftiplier Gwven Bumup Estimated EOL HMlGiven EOL HM

Hoht0731 0 94 10oo
Bounding t 39 I 06

'Reactor shutdown. core removal, storage. shipping or other date contimm g that irnacation ceased for fuel
2
Totai burnup for ali fuel assodated with is worksheet must be doided by OL heavy metal mass to get spedflic bumrup values (MWdMT)

I IU

U.
l
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Fuel Radionuclide Inventory Worksheet

,l F-uel Wn -Template lnfnsstioet ~I~
Fuel Name ORR (U308 HEU)-

SiNF ID# 903
Fuel Units & Descr 97 - 19 CURVED PLATES

Heavy Metal Mass- BOL=29 643kg EOL=20 777kg
ROD Storage Site SRS

'Fuel decay start date 1966
Estimates Os of 2010

Template ATR (light Water. Anm .60 to 100%, U)

'Template Bumup(MWd)- 3672

Template BOL Heavy Metal Mass (MT): 000116689

Estimated
Canister usage

18'xt10
1 2 69

- I emplaIU vut ___________________

ln EsXi.tes m x. X b Y. Yb Gamma Sources

Photon Total

CiiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy - Photons/sec

Radionuclide Template Fuel Bumup (MWd Bumup (MWd) (Ci) . Inventories(N) lnventories(Ci) Group (bounding)

Ac-227 2 0068E-09 8,396a 16 +00 1 68E-05 3 37E-05 Avg MeV

Am-241 25251E-031 48249V+01 0 00150 1.237_+15

Am-242m 3 9624E-07 8,39608 16,792 17 00 w+' 33E-M3 665E-03 0250 2S568E+14

Am-243 1 4880E-06 8.39608 16,79217 OOE+00 1.25E-02 2.50E2 00375 2232E+14

C 7r5753490 Ft 806 0R 16,792.17 O0E+00 479E-05 9.58E-OS 00675 2403E14
I

CI-36 113124E-32 8,39608 16,7.17 0 E+00 10E-28 2.20E-28 I 0068 1 448E+14

Cm24 t0~94 OO+0 -A An xAnAs nnsn 
9E04t 2 77Et 01250 9 562E+13

Cm-243 1.1419E-07 8639608 16.7921 00+00 59-4 160 05 _ 6
- --..-- , ,, i I 'toji 5 77EV-1 02250 1.250E+14

Co-60 74047E-07 8,39608 16,79217 OOE+00 622E-03 1 24E402 03750 5437E+13

Cs-134 2 0455E-05 8,39608 16,79217 0 OOE+w0 1 72E-01 343E-01 05750 8986E+14

Cs-135 34477E-06 8,39608 1679217 + 289E-02 579E-02 08500 1.098E+13

Cs-137 1 4365E+00 8,39608 16,79217 0 OwE+00 121E+04 2 41E+04 12500 5309E+12

Eu-154 7-3230E3 8,39608 16,792.17 OwE+00 615E+01 1.23E+02 17500 2.988E+11

Eu-155 5 9259E-04 8,39608 16.792 17 0 00E+00 498E+00 995E+00 22500 2498E+07

Fe-SS 22791E-06 8,39608 1679217 06+ 1 91E-02 383E-02 27500 2 384E+07
-

r '3 ItY698E403 8,39608 16,792 17 00+00 16E5E+01 +1L+U II M I

I I 75300E-07 8,396 08 16,792 17 0006+00 6326-03 1 26-E02 5 0000 5 645E+03

KAr-5 1A72 17 0E+00 3466+02 6 w1+02 70 61._._02

a_ Np-237 95752E606 8,39608 16,79217 OOE+00 804E-02 161E-01 110000 6887E+01

Pa-231 3 9379E-09 8,39608 16,792.17 000+0 331E45 6.61E-5

Pb-210 331156-10 8,39608 16,792.17 0006E+0 278E-06 55660

Pm-147 92402E6-4 8,39608 16,79217 00+0 7.76E+00 1.55E+01

Pu-238 1.6217E-02 8,396.08 16.79217 - 00E+00 1.36E+02 272E+02

Pu-239 42810E-04 8,39608 16,79217 00+00 359E+00 719E+00

Pu-240 2 4333E-04 8396 08 16,792 17 0 0E+00 2 04E+00 4 09E+00

Pu-241 1 6242E-02 8,396 08 16,792 17 0 0E+0 1366+02 2 73E+02

Pu-242 3 6329E-07 8,396 08 1 6,792 t17 0 0E+00 3 056-03 6.1 OE-03

Ra-226 90114E-10 8,39608 16,792t17 0 O0E+00 7.57E-06 1.51E-05

Ra-228 3 1019E-14 8,396 08 16.79217 0006+0 260E-10 5.21E-10

u-t62 132256-10 8,396 08 16,79217 0 E+00 78E-06 3 56E-06

Ss-79 1856260-4 8,39608 16,792 17 Ow6E+00 1609E61 2 17E201

Sn-t26 -. S571E-0 8,396 08 16792 17 S +0 9372E-02 1594E-01

Sr90t'472E+w0 8,96 08 16,792 17 O-Ew 113E1+04 2 26E+04

Tc-99 42239E404 8,396 03 16,792t17 OwEw 35 w 0+O

Th-229 12407E-11 8.39608 16,792.17 0006E+00 .04E-07 2608E6-7

Th-230 83497E-08 8,39608 66792.27 OwE+0 7.01E44 t240E4T3

Th-23z 318374E-4 8,39608 16.79217 0 00E+00 1E-10 6244E-10

Tl-208 4 0414E408 8,396 08 16,792 17 0 ow^E+0 3 39E404 6) 79E44

U-232 t.O948E407 8,396 08 16,792 17 OwDE+w0 919E404 1 84E403 ThermalPower

U-233 3-6275E4 8,39608 16,792 17 Ow ~ 05E-05 609E5 Nominal Heat Eloundrng

U-234 It8562E404 8~396 08 16791 OwE+w0 156E+w0 3 12E+w0 outpurt -Hewt Output

U-235 -2 7235E406 8,39 08 0 w0 5 97E42 3 68E402 5S97E402 (wat) (watt$)

U-236 1 5493E405 8,396 08 16.792.17 0w w t.30E401 Z.6D0E1 IAIE+02 2Z81 E+02

U-238 4.2851 E409 8,396 08 0 w0 6 B2E404 6 46E4G4 6 82E404 TotalJ Total

Y-90 1.3475E+w0 8,396 08 16,792 17 0ODwE+w0 *3+0 226rE , 0

Other Radhonuclled l.lot+U4 i:

IIL T Seledaoan SuOu I w7BusSu and tes -w

Template Selection Summary
|1Frem SFD Used Basis for Paramter Dtfeences'

Reactor Moderetor UGHT WATER UrGHT WATER

I Fuel Cladding ALUM ALUM

BOL HM Const" - wnts
BOLEnrlchmefnt% 9315626243 6010100

Burnup Summary (MWd)' iBasis for bumup used In estimate-

f From SFD Estinated

Nomehul 8,3a6 08 r up cahaad ttrom e heiavym al mass destayed

Boundmg 16,79217 Iarbrtup as Iidhb.e tWic- binJp

6 Check~s
Estim twd Burnupf

Bumup Multiplier Gien Bumu Estimated EC1L MM/Gien EOL HM

hsomhnal o c1v

i Bounding 1.80

'Reactor shutldown, core removal, storage, sNhpping or other date confirming that inadation ceased for kuel

'Total bumun o br alt fel assodated with this wortheet must be divided by BOL heavy metal mass to get specific bumnup values (MWd9MT)

March2003

DOEtSNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet -
L Fuet and Template lribnumtion r

Fuel Nawrn ORR (U308 HEU)
SNF IDt s 753

Fuel Units & Descir: 4- 19 CURVED PLATES
Heavy Metal Mass: BOL=0716kg EOt0308kg
ROD Storage Site SRS

'Fuel decay afrt date. 1966
Estimates as of 2010

Template ATR (Ught Waler, Abimn 60to 100. U)
'Template Burnup(MWd): 3672

Template BOL Heavy Metal Mass (tT)l 0 00116689
Temolate Decay Time 35 years

Estimated
Canister usage

18,x10,
0118tO

11. Estimates - , m XK X. b Y. - Yb * Gamma Sources
-

CUMWd From
Temolate

I Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Fuel Bumup (MWd) Bumup (MWd)' (Co) Inventories(Ci) Inventones(Ci) Group (bounding)Radionuclide

1.36E-06 Avg. UeV
1 71E+00 I 01O 4994E.13

00250 1 037E+13
Am-243 1 4880E-06 386 76 678 C 9014E+12
C-14 5 7053E-09 386 76 678 07 0 00E+00 9 702E+12
CI-36 1 3124E-32 386 76 678 07 0 00E+00 5 C 846E+12
Cm-243 1 1419E-07 386.76 67807 0 0OE+C0 4 42E-05 7 74E-05
Cm-244
CO-60
Cs-134
Cs-135
Cs-137

_ 6522E-05 386.76 67807 000E+00 639E-03 1 12E-02 C
7 4047E-07 386.76 678 07 0 00E+00 2 86E-04 5 02E-04 0 3750 2196E.12

0 00E+00 7 91 E-03 1 39E-02 0.5750 3 629E+13
3 0 8500 4 432E+11I

:+00 12500 2 144E+11
Eu-154 7 3230E-03 38676
Eu-1 55 5 9259E-04 386 76 678 07 0 00E+00 2 29E-01 4 02E-01
Fe-55
H-3
1-129
Kr-815
No-237

22791E-06 386 76 67807 0.00E+00 8 61E-04 1 55E-03
1 9698E-03 386 76 678 07 000E+00 7 62E-01 1 34E+00 3.5000

0 00E+00 2 91E-04 5 11E-04 | 5 0000 2279E+02 U,2.79E+01 | 7 0000 2.494E+01
649E-03 11 0000 2781 E+00

Pa-231
Pt-21 0 3.3115E-10 386 76
P.n-147 92402E-04 386 76 678 07 0 00E+00 3 5
Pu-238 16217E-02 38676 67807 000E+00 6.27E+00 1.10E+01
Pu-239 4 2810E-04 386 76 678 07 0 00E+00 1 66E-01 Z90E-01
Pu-240 2 4333E-04 38676 67807 0 00E+00 941E-02 1 65E-01
Pu-241 1 6242E-02 38676 678 07 000E+00 628E+00 1 10E+01
Pu-242 3 6329E-07 38676 678 07 0 00E+00 1 41E-04 2 46E-04
Ra-226 90114E-10 386.76 67807 000E+00 349E-07 611E-07
Ra-228 3 1019E-14 386.76 678-07 000E+00 1 20E-11 2 10E-11
Ru-1t6 212251-10 386.76 67a107 000E+00 821E-08 144E-07
Se-79 1 2930E-05 386.76 678 07 0.00E+00 5 00E-03 8 77E-03
Sn-126 11571E-05 38676 67807 000E+00 4486E-03 785E-03
Sr-90 1 3472E+00 38676 67807 000E+00 521E+02 9 14E+02
Tc-99 4 2239E-04 38676 67807 000E+00 1 63E-01 2 86E-01
Th-229 1 2407E-11 386 76 678 07 000E+00 4 80E-09 841E-09
Th-230 8 3497E-08 386 76 678 07 0 00E+00 3.23E-05 5 66E-05
Th-232 38371E-14 38676 67807 000E+00 148E-11 2 60E-11
T'-208 4 0414E-08 386 76 678 07 0 00E+00 t56E-05 2.74E-05
U-232 1-0948E-07 38676 678 07 0 00E+00 423E-05 742E-05

I I
J--

Thermal Power
386 1. .18 -7 owt 1 AO n I 46-06

7 0 00E+00 7t8E-02 1 26E-01
1 44E-03 3 90E-04 1.44E-03

Nominal iHat Bounicng.,
Output, Heat Output
(Watts) I (watts)

U-236
U-238

678 07 0 00E+00 S 99E-03 1.0sE-02 I .478+00 13E+01
. -A . _

I1 DI-U0 I I0o1m i otal
Y-90 1t3475E+00 386.76
Other RadIonuclides

m.l Tn Ste Slection Suarsmry, Bonsup Srntar, ani , Checks __T_,_,._-_ _.,_i
Template Selection Summary

From SFD Used Basis for Parameter DIfferences:
Reactor Modertr o LIGHTWATER LIGHT WATER

Fuel C l d -§ ALUM
BOL HU Consfnstuent U U

BOL Enrichment YI 93 29608939 60 to t03

Burnup, Summary (MWdf tass for bumup used in estimate:
From SFD Estimated

Nominal 38676 N7 bimip catiated ram ti heavy meta mls s desy*d.
Bounding j 67807 ba-mp catLaate amnirig at SUt heav metalbWned

ICheCk

Estrimaed Burnup I
Bumup Multplier GIven Bumnup Estimated EOL HMfGhen EOL HNM

1 72 i 1 08
301 II-

Reactor shutdown. core removal. storage. shippig or Other dale confirring M tl Iraidabon ceaaed for tail.

'Total bumup lor at tuel aisocated with tilst wortheel must be civided by 01 heavy metal mass to get speific buariip values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

X Fuel and Template Informatiount_
Fuel Name ORR (U35t2 LEU)

SNF iDl' 165
Fuel Units & Descr: 52. 19 CURVED PLATES
Heavy Metal Mass Ot6087.053kg EOL.83294kg
ROD Storage Site SRS

'Fuel decay start date 1987
Estimates as of. 2010

Temptate- ATR (Light Water Alum, 60 to 100%. U)
'Tempbtae Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT)' 000116689

Estimated
Canister usage

18"xlO
1 44 j

II I

I
1-

Template Decay Time 20 years

Ii. Estimates , . -, m Xn Xb b Y. Yb [ Gamma Sources

Photon Total
CIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Ener.y Photons/sec

Template Fuel Bumup (MWd)' Bumup (MlWd) (Ci) Inventornes(Ci) lnventories(Ci) Group - (bounding)Radionuclide
4,412.35 8,824 71 0 00E+00 2 93E-06 5 85E-06 Avg MeV
4,412.35 8,824 71 000E+00 885E+00 1.77E+01 0t0180 9315E+14

E-07 4,41235 8,824 71 0 DOE+00 1 87E-03 3 74E403 I 0_ C
1 .4899E-06 4,412-35 8,824 71

i C-14
I CI-36

Cm-243

5 7135E-09 4,412.35 8,824 71
1t3124E-32 4,412.35
I 6443E-07 4 7.26E-04 1 45E-03 01250 7 4006E13

Cm-244 E+00 1.29E-01 2 59E-01 I 0.2250 9 436E.13

Co-60 8.824 71 0 00E+00 2.35E-02 4 69E-02 I 03750 4 107E.13

235 8.824 71 0 00E+00 1.39E+01 2 79E+01 I 0 5750 6700E614

I Cs-135
Cs-137
Eu-154

-06 4A412 35 8,824 71 0 00E+00 1.52E-02
2 0313E+00 4,412.35 8,824 71 0 00E+00 8 96E+C
2 4513E-02 4.412 35 8,824 71 0 00E+0C

Eu-155 4 8175E-03 4,412 35 8,824 71

Fe-SS 1 2397E-04 4,412 35
H-3 4 5697E-03 4.412 35
1-129 7 5300E-07 4,412 35
tKr-85 1 0850E-01 4,412 35
Np-237 9 5561E-06 4,412 35
Pa-231 2 0359E-09 4,412 35
P5-210 49728E-11 4,41235
Pm-147 4 85C2E-02 4,412 35
Pu-238 I 8254E-02 4,412 35
Pu-239 4 2810E-04 4,412 35

2 7500 1 472E.07

t1 3.5000 6775E+04

E+DO 3 32E-03 6 64E-03 5 0000 3 877E+03

0 00E+00 4 79E+02 9 57E+02 7.0000 4283E.02

8.824 71 0 00E+00 4,22E-02 8 43E-02 I 11.0000 4.802E+01
8,824 71 0 OOE+00 8 98E-06 1 BOE-05
8,824 71 0 OOE+00 2 1
8,824 71

I I 89E+00 3 78E+00
Pu-240
Pu-241
Pu-242
Rta-226
Ra-228
Au-1 06

E00 I 08E+0D 2 t5E+OO
8.82471 006DE+00 1 47E+02 2 95E+02
8,824 71 0 OE+00 1 60E-03 3.21 E-03

4.41235 8,824 71 0 0OE+00 1 01E-06 2.02E-06
1 2426E-14 4,412 35 8,824 71 0 ODE+00 5 S
6 3589E-06 4,412 35 8,824 71 C

Se-79 1,2933E-05 4,412 35
Sn-126 1 1574E-05
Sr-90 1 9248E+OO

I Tc-99 42239E-04

Th-229 5 0953E-12
Th-230 4.1885E-08
Th-232 1.9270E-14
TP-208 4 6024E-08

4,4 1-02E-01
8 49E+03 1.70E+04

!471 0 OOE+00 1 86E+00 373E+00
8,824.71 0 06E+00 2 25E.08 4 50E-08

4,412.35 8,824 71 0 00E+00 1 85E-04 3 70E-04
A A19 'AR 8.892471 0 ODE+C

-

4,412.35 8,824 71 0 DOE+(

U-232 12582E-07 4,412.35 8,824 71 0 0
-- I U-233 2.5825E-09 4,412.35 8,

U-234 1 8450E-04 4,412.35 8,
U-235 -2 7235E-06 4,412.35
U-236 1.5493E-05 4,412.35 8,

824 71
Thermal Power

Nomnal Heat Bounding
Output - msot Output
(Watt) (Wafts)
1.05E+02 2.10E+02

3 81 E-02
.82471 0 OOE+ _ o__ a __l

- Other F

-4 2851E-09
1 9254E+00

4,412.35 T otal T otal

adiornuclides
E+00 8 50E+03 1 70E+04

8 53E+03 1 71E+04

n Sommai-y, Burimp Sumna Checks -

I:Template Selection Suntmary
From SFD Used Basis for Parameter Ddierences,

Reactor Moderator LIGHTIWATER UGHT WATER Ths Teentale was ued Icr the "vmV reasox
Fuel Cladding- ALUM ALUM Thel atchi on at paraireles ecelilt setmmt

BOL HM Constituents U U
! B OL Eriheiment % 20 03831236 60 to 100

J-Bumup Sum-mary (MWd)f I . RBasis for burnup used In estimate-

V IFrom SFD Estimated

I

Nominal L
Bounding

| 4 ,41t2N3 lal buti ccal frem the htay tal eass des"
8 824 71 botde bunp atued be Wice roeral Wrante

:j.

NoinIal [
- I Bounding|

Estinated Bumup/
Bumup MultilIer Given Bumup Estniated EOL HtMGiven EOL HM

I 10o0

f
Ili-

'Reactor slurtdown core removal, storage. shipping or other date confirming that Irradation ceased for fuel

'Total burnup for al kueW assocated with tlis wokssheet smst be divided by BOL heavy metal mass to 9e spectific buwnuP values (MIvdIMT)

is%.~ DOE/SNF/REP-078
Rlevision 0

March 2003
Page C-519 of C-581



Fuel Radionuclide Inventory Worksheet -

L Fud and Template Lmoiort_ 4>,,4
Fuel Nanwm ORR (U3St2 LEU)

SNF ID 8 50
Fuel Units & Descr- I1 -ASSEMBLY
Heavy Metal Mass BOL-t1I 076ikg, EO19 908kg
ROD Storage Site- SRS

'Fuel decay slrt dale: 1966
Estimates as of. 2010

Template ATR (Ught Water. Aium. 60 to 100 %. U)
'Template Bumup(MWd): 3672

Templite BOL Heavy Metal Mass (MT) 0 t00116689
Template Decay Time: 35 years

Estimated
Canister usage

18-x10
i0.31

11 Estimates-ma m X. xb b Y. yb Gamma Sources

Photon Total
CitMWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumup (MWdf Bumup(MWd)' (Cl) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 0068E-09 1.106 31 2.212 62 0 OOE+00 2 22E-06 4 44E-06 Avg. MeV
Am-241 25251E-03 1.10631 2,21262 OOOE+00 279E+00 559E+00 00150 1630E+14
Am-242m 3 9624E-07 1.106 31 2,212.62 0OOE+00 4 3BE-04 &77E-04 00250 3384E+13
Am-243 1 48i0E-06 1,10631 2,21262 OOOE+00 t 65E-03 3.29E-03 0 0375 2941E+13
C-14 57053E-09 1.10631 2,21262 0OOE+00 631E-06 1.26E-05 00575 3166E+13
C-36 t3124E-32 1.10631 221262 8OOE+00 1 45E-29 290E-29 00850 1908E+13
Cm-243 1 1419E-07 1.106 31 2,212 62 OOE+00 1 26E-04 253E-04 01250 1.260E+13
Cm-244 1 6522E-05 1,10631 2,21262 0 OOE+00 1 83E-02 366E-02 02250 1 647E813
Co-60 74047E-07 1,106 31 221262 OOE+00 819E-04 164E-03 03750 7164E+12
Cs-134 20455E-05 1.10631 2,21262 OOE+DO 226E-02 453E-02 05750 1184E*14
Cs-135 34477E-06 1,10631 221262 OOE+O 381E-03 763E-03 08500 1446E+12
Cs-137 14365E+00 1.106 31 2,212 62 000E+00 I 59E+03 31i3E+03 12500 6995E.11
Eu-154 7.3230E-03 1,10631 2,21262 OOE+00 8 1OE+00 162E+01 17500 3937E+10
Eu-155 59259E-04 1,10631 2,21262 0OOE+00 656E-01 131E+00 22500 3292E+06
Fe-55 2.2791E-06 1,10631 2,21262 0 OOE+00 2 52E-03 504E-03 27500 3142E+06
H-3 19698E-03 1,10631 2,21262 OOOE+00 218E+00 436E+00 3o000 1836E+03

-I

ILJ
Pa-231 39379E-09 ,10631 2,21262 0OOE+00 436E-06 8.71E-06
Pt-210 3.3115E-10 1,10631 2,21262 00OE+00 366E-07 7.33E-07
Pm-147 9,2402E-04 1,106 31 2,212 62 0 OOE+00 1 02E+00 2 04E+00
Pu-238 1 6217E-02 1.106 31 2,212 62 0 OOE+00 1.79E+01 3 59E+01
Pu-239 4,2810E-04 1,10631 2,21262 0OOE+00 474E-01 947E-01

I I,:
0 OOE+00 2 69E-01 5.38E-01
0OOE+00 1 80E+01 3 59E+01
0 OOE+00 4 02E-04 8 04E-04Pu-242 -

Ra-226 9 0114E-10 1,106 31 Z212i62 0OOE+00 997E-07 1 99E-06
Ra-228 3.1019E-14 1.10631 2,21262 000E+0D 343E-11 686E-11
Ru-106 21225E-10 1,106 31 2,212 62 0 OOE+00 2 35E-07 4.70E-07
Se-79 12930E-05 1,10631 2,21262 0OOE+00 1 43E-02 2 86E-02
Sn-126 1 1571E-05 1,106 31 2,21Z62 0OOE+00 1 28E-02 2 56E-02
Sr-90 1 3472E+00 1.106 31 2,212 62 0 00E+O0 1 49E+03 2 98E+03
Tc-99 4.2239E-04 1.106 31 2,212.62 0 OOE+00 4 67E-01 9.35E-01
Th-229 1,2407E-11 1.106 31 2,212t62 0OOE+00 1 37E-08 2.75E-08
Th-230 8 3497E-08 1,106 31 2,21262 O OOE+OO 9 24E-05 1 85EG44
Th-232 3 8371 E-1 4 1,106 31 2212Z62 O OOE+OO 4.25E-t1 8 49E-1tt
Tt-208 4 0414E-08 1,106 31 2t2Z62 O OOE+OO 4 47E-05 89g4E45
U-232 1 0948E-07 1.106 31 2.212.62 O OOE+OO 1.21E404 2 42E044
U-Z33 3 6275E-O9 1,106 31 2,2tZ62 O OOE+OO 4 01 E06 8 03E-06
U-234 I 8562E404 1.106 31 2212Z62 O OOE+OO 2 05E-01 411EE-0
U-235 -Z.7235E406 1.106 31 0 00 4 74E403 I 73E403 4 74E403
U-236 1-S493E-05 1.106 31 221262 O OOE+OO 1 71E402 3 43E402
U-238 -4.2851E-09 1.106 31 0 00 2 99E403 2.9BE43 2 99E403
Y.90 t 3475E+00 1.106 31 2,212 62 0ODOE+OO I149E+03 2 98E+03
Other Radionuciedes 1.51 E+03 3 03E+03

ItL Template &bcdon Sunwry.Burnipup 9tay, ard~ekI< ..' S.. ,,f
ITemplate Selection Summary,_

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts) -
1.5E.01 3 70E+01

Total Total

From SFID Used Basis for Parameter Differences:
Reactor Moderator [ IGHjWTE LIGHT WATER |Template was wrd f te looreasi.

Fuel Cladding ALUM ALUM kTi tori malmes ATR TrYa on at tu onre pauamete (arrlcahrr maunl ATi a reasonable
BOL HM Constituents U U rnath

0OL Enrichment % 19881328831 60 to toO

Burnup Summary (MWd) - I - Basis for burnup used in estimate:
From SFD Estimated

Nominal t 10631 Narial tsnup caloulated tae lhe heavy metal mass destayed.

Bounding 2,212.62 iiurdng hirrup asstisrdlto be trcer namrraina bjmr

lchecks t1

LI

Nominal I
Bounding

Estimated Burnup
Bumup Multiplier Given Bumup Estimated EOL HNMGIven EOL NM

0.32 1101I
063

'Reactor shutdown. core removal. storage, shipping r other date conlirming that Irradation ceased tore uet

'Total burnup for al1 tuel assooaled with this worksheet must be dvided by OL heavy metal mass to get spedfic burnup values (MWd'MT).

DOE/SNF/REP-078
RevisIon 0

March 2003
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- .-1 - Fuel Radionucihde Inventory Worksheet , ' I I

jnel mW Template
Fuel Name- ORR (U3St2 LEU)

SNF ID #- 944

Fuel Units & Descr 33. 19 CURVED PLATES
Heavy Metal Me"ass BOL-6539k9 EOL.53 655kg
ROD Storage Site SRS

'Fuel decay start date. 1987
Estimates as of 2010

Template ATRh(UghtWaterAJini.60 to100% U)

aTempbate Bumup(MWd): 3672
Template BOL Heavy Metal Mass (MlT) 0.00116689

Temblate Decay T me- 20 years

Estimated
Canister usage

18'x10'
138

I
_ 

.

l. FEstmates m. J H- X. Xe b Y. Yb Gamma Sources

CiMWd From I Nominal ' Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide - Template Fuel Burnup (MWd)e Bumup(mwd)
2

((Ci) Inventones(CI) Inventones(Ci)

Photon Total
Energy Photons/sec

I - Group ' (bounding)

Ac-227
Am-241

6 6313E-10
2 0060E-C

3 5,462 79 0 00E+0 1.81E-06

3 5,462 79 0 OOE+00 5 48E+00
9 5,462 79 0 00E+00 1.16E-03

S 766E+14

1 199E+14Am-242m
Am-243 2.731 39 5,462 79 0 006+00 14E-03 00375 1046E+14

C-14 2,731.39 5,462 79 3 12E-05 0 0575 6 120E+14

2,731.39 7.17E-29 I 00850 6 769E+13

1 6443E-07 2,731.39 1 4 49E-04 8 98E-04 01t250 4 581E+13

2 9330E-05 E+00 8 0t E-02 1 606-01

5 3186E-06 0 00E+00 1 45E-02 2 91 E-02

Cs-134 3.1563E-03
Cs-135 3 4477E-06
Cs-137 2.0313E+00
Eu-154 2.4513E-02

- Eu-155 4 8175E-03
Fe-55 1S2397E-04
1 H43 4 5697E-03
i W 129 7 5300E-07

Kr-85 1 0850E-01
ND-237 9 5561 E-06

0 00E+00 8 62E+00
5,462.79 0 OOE+00 9 4 7 012E+12

5.462 79 0 00E+00 S 00 4 004E+12

1 39 5.46279 000E+00 17500 1 E838.1l1

2.731 39 5,462 79 2 63E+01 22500 1 612E+07

2.731 39 5,462 79 6 77E-01 27500 9 113E+06

2,731 39 5,462 79 t 25E+01 2 50E+01 3 5000 4 195c+04

2,731 ' 2 06E-03 4.11 E-03 5 00

0 00E+00 2 96E+02

Pa-231
Pb-210

Prm-147
_ Pu-238

5,462 79 0 wOE+wO 2 61 E-02
5,462 79 0 00E+00 5.56E-06
5,462 79 0 00E+00 1.36E-072,i73139

2,731.39
2,731.39
2,731.39

5,462 79
5,462.79

Pu-242
i Ra-226

iRa-228
Ru-1 06
5-79
Sn-126
Sr-90
Tc-99
Th-229
Th-230
Th-232,

4.2810E-04
2 4368E-04
3.3415E-02
3 6329E-07
2.2854E-10
12426E-14

0 wOE+00 4 99E+01 9 97E+01
0 E+00 1.17E+00 2 34E+00
0 06E+00 6 66E-01 1 33E+00
000E+00 913E+01 1 83E+02

5,46279 006E+00 9 92E-04 1 98E-03
5,46279 0 0E+00 6 24E-07 1.25E-06
5,462 79 0 0E+00 3 39E-11 6 79E-11

2,731 39
2,731 39
2,731 39

5,462 79 0o
5,462 79 0.a

1.74E-02 347E-02
3 53E-02 7.07E-02
3 16E602 6.32E-02
5 26E+03 1.05E+041 9248E+00

4 2239E-04
2,731 39

S 5,46279 00E+00 1 15E+00 2.31E+00
5,462 79 0 00E+00 1.39E-08 2 78E-08

1 5,462 79 0 00E+00 1.14E-04 2 29E-04
0 731 39 A.462 79 0 0vE+00

c,. 5O.,462.7 0 006+0.

Th~2-08
U-232

- U-L233

2J73139 5,462,79 0 0wE+w0
1- 1 05E-10=
I 51E-04 I
1 6 87E-04 I Thermal Power

1 A1 E-05 fNonmnal Heat BSounding
2,731.39 5,462.79 0 0wE+00
2,731.39 5,462.79 0 00E+00
2,731.39 5,462 79 0 00E+00 t 01E+w0 , Outputd Het OutputU-234

U-235
U-236
U-238 _

E.06 2,731.39
E-05 2.731.39

O.7 2 42L-0.
5,462 79 0 WOE+0

A 2.^J.i t^At
39 2,71 jZu

t.9254E+00 2,731.39
5w

5,462 79

1 68E-02 242E-02 ' (Watts) (watto
4 23E-02 8 46E-02 6 51E.01 1.3OE.02

1 52E-02 1.52E-02 Total Total
5 266.03 1 056.04
5 28E+03 1.06E+04

tHIL Tem Selection Sun * Basp Suainv,. and Checks
¶ Template Selection Summary

From SFD Used Basis for Parameter Differenrces,

Reoctor Moderator UGrTr WATER UGHTWATER Teffoalsas tsed foth iomi rason

Fuel Cladcling ALUM A LMThis tbel mnates AT.^ Terrote al but0 p~aninee (^^.che) ma ATR a meas-Wa

BOL HM Constituents U U Midi

SBOLtEnrichment% 19818 60to100

8unup (MWd)a . . ..._. _Basis for bumup used

From SFD Et__ _ _ _ __d
Ntomi.^. E 2,731 39INosal kitbrup1 csladiMe MtM te heavy metbl mass deslytd

Bounding | 462z79 oergdn bimm assured tI be terre rorwal itt

Checks

Estirnated Bumup/
Bur.^up Multiplier Gh"^. Bumup Estimated EOL HM/Giveni EOL NM

Nominal 0oo

Reco Bosunding 03 31,
Fior shutdown. core rem.oval. storage, shippig o r other date confirming that irradiation ceae fo uelt

_ .

b@\AldlMlL
-Total tiurnup for all W associated with this wo*st*et mustbe ovioecoy um neavy metm mass ID gel WaCUIC UWrMP v--- 11

I

,%~ DOEISNF/REP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel an4 Template Infor lic ,

Fuel Name ORR SPECIAL
SNF D # 163

Fuel Unts & Descr 11 -19 CURVEM PLATES
Heavy Metal Mass. BOL=22.045kg EOL=18.48kg
ROD Storage Site SRS

'Fuel decay start date: 1966
Estimates as of. 2010

Template ATR (LUght Water, Alum, 60 to 1000%, U)
aTemplate Bumup(MWd): 3672

Template BOL Heavy Metal Mass (MT). 0 00116689
Template Decay Time 35 years

Estimated
Canister usage

18"XIO'
1 031

lt. Estiintes ' . m x,, Xb b Y. y, Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Inrtial Actitt Nommnal Fueld Bounding Fuel Energy Phortonstsec

Radionuclide Temptate Fuel Bunup (MWd)' Bunup (MWO) (Ci1 Invenlories(Ci) tnventonesCi) Group (bounding)
Ac-227 2 0068E-09 3,376.22 6,752 44 0 00E+00 6.78E-06 1 36E-05 Avg MeV
Am-241 2I5251E-03 3,376.22 6,75244 000E+00 853E+00 I71E+01 00150 42973E+4
Am-242m 3 9624E-07 3 376.22 6,752 44 0 OOE+00 1.34E-03 2 66E-03 0 0250 1 033E+14
Am-243 1 4880E-06 3,37622 6,75244 0 00E+00 5 02E-03 1 00E-02 00375 8 976E+t3
C-14 57053E-09 3.376.22 6,75244 000E+00 1 93E-05 35E-05 00575 9 662E+t3
Cl-36 1 3124E-32 3.376?? 6,752 44 000OE+00 4 43E-29 8 86E-29 0 0850 582tE+ti
Cm-243 1 1419E-07 3,376.22 6,75244 000E+00 3 86E-04 7971E-04 0t1250 3 45E+13
Ct-244 1 6522E-05 3,376.22 6,75244 000E+00 5 58E-02 1412E01 1 7500o C026E+t3
Co-60 7 4047E-07 3,376822 6,752 44 0 00E+00 2 50E-03 S DOE-03 0 3750 Zt186E+t3
Cs-1-34 2 0455E-05 3,376.22 6,752 44 000OE+00 6 91 E-02 1 38E-01 0 5750 3 6t3E+t4
Cs-135 3 44T7E-06 3,378.22 6,752 44 000OE+00 I 16E-02 2 33E402 0 85tt 4 4t4E+t2
Cs-137 1 4t65E+ttO 3,376.22 6,752 44 000OE+00 4 85E+03 9 70E+03 1 2500 2t135E+t2
Eu-154 7 73230E-03 3,376872 6,752 44 000OE+00 2 47E+Ot 4 94E+01 t 7500 1202E+ttI
Eu-155 5 9259E-04 3.376.22 6.752 44 0 00E+00 2 00E+00 4 00E+00 22500 1 005tE+0
Fe-55 2 2791E-06 3,37622 6,752 44 0 00E+00 769E-03 1 54E-02 2 7500 9589E+06 t, _

H-3 1 9698E-03 3,376.22 6,752 44 I
1-129 7 5
Kr-85 41

6,752 44 0 00E+00 1 33E-05
6.752 44 0 00E+00 1.12E-06

35000 5 583E+03
5 0000 2.282E+03
7 0000 2 498E+02
11 0000 2 786E+01

iJs,
3 3115E-10 3,376.22 2,24E-06

Pm-147 9 2402E-04 3,376.22 6,752 44 0 00E+00 3 12E+00 6.24E+00
Pu-238 1 6217E-02 3.37622 6,752 44 0 00E+00 5 48E+01 1 10E+02
Pu-239 4 2810E-04 3,376.22 6.752 44 0 00E+00 1 45E+00 2 89E+00
Pu-240 24333E-04 3,376.22 6,752 44 0 00E+00 822E-01 1 64E+00
Pu-241 1 6242E-02 3,376.22 6,75244 000E+00 548E+01 1.10E+02
Pu-242 3 6329E-07 3,376,22 6,752 44 0 00E+00 1 23E-03 245E-03
Ra-226 9 0114E-10 3,376 22 6,752 44 0 00E+00 3 04E-06 6 08E-06
Pa-228 3 1019E-14 3,376.22 6,752 44 2 09E-1 0
Ru-106 2 1225E-10 3,376

0 00E+00 4 55E+03 9.10E+03
4.2239E-04 3.376.22 6.752 44 000E+00 1 43E+00 2 85E+00

Th-229 1,2407E-11 3,376.22 6.752 44 0 00E+00 4 19E-08 8.38E-08
Th-230 83497E-08 3,376.22 6,752 44 0.00E+00 2 82E-04 5 64E-04
Th-232 3.8371E-14 3,376.22 6,75244 000E+00 1.302-10 2.59E-10
TI-208 4 0414E-08 3.37622 6,752 44 000E+00 1.36E-04 2.73E-04
U-232 1.0948E-07 3,376.22 6,752 44 0 00E+00 3 70E-04 7.39E-04 Thermal Power
U-233 3.6275E-C

0 00 1 13E-02 2 07E-03
6.752 44 0 00E+00 5,23E-02

1.13E-02

Nominal Heat Bounding -
^ Output v Heat Output
- (Watts) (Watts) ''

5 651.01 1.13E+02
Total Total

-J00 4.55E+03 9 10E+03
Other Radlonucides

IU. Tenplate Selection Summary, Burmip Sumury, al Checks

4 62E+03 924E+03

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Modorat UGHT WATER UG|L T WATER Ths Tepaser =teetse tie Ihe sai r reasons
* Fuel Ctkdding ALUM AWM ThLuet rlmates on al paraneters exep enxtrert

SttL MMi Constituents U U
B0tL Enrichment % 23 64708607 60 to 1 00

Bumup Summary (MWd 1 Basis for btumup used In estimate:
From SFD Estimatced

Nombnal| 3,376 Noenal tumup caloated kma the heavy rmetal mass detoyead.
Soundm,, ' | 6 75244 Bucing btmp assame tt be twe nonvrul barcupt

[Checks

L
U,

Estimated Bumupl
R.,-., MU.,Nfi Ghen B-mu I Estamated EOL HNMGIven EOL Ntt

I I 01Nomial

.-
'Reactor shautdown. core removal, storage. shipping or of-er date conrtmtrig that Irradiation ceased for tuel

aTotal bumup for all tuel assodated wh t6is worksheet must be divided by 2OL heavy metal mass to get specdfc bumup values (MWdMT)

002/SNP/REP-078 

March 2003

RevIsion 0 
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Fuel Radionucilde Inventory Worksheet - -

XL Feel lud enela
t
e Infrn mtioin

Fuel Name ORR-BW-1 (MOX)
SNF ID M. 160

Fuel Units & Descr I - 19 CURVED PLATES
Heavy Metal Mass OL.8 EOL.0 07kg

ROD Storage Site INEEL

11. Esbnmtes Om X

Ci/MWd From , Nomina

Radionucflde Template Fuel Bumup

. Ac-227 2.3072E-06 66 52

Am-241 8 4448E+00 66 52

'Fuel decay start date 1966
Estimates as of 2010

Template (Worst Case)

'Template Bumup(MWd). 625
Template OL Heavy Metal Mass (MTl) 0 00186865

Teml.te Decav Time- 35 years

Estimated
Canister usage

18'xtO'
003

£ ,,-.--�

- -.- a--- -
D YR 1b . -aigs w.-......s

b~Poo TotalU ___

1a Boundtng Fuel Initial Activity Nominal Fuel Bounding Fuel

AMWd) 8Burnup (MWd)' -- (Ci) - Inventones(CI) Inventones(C)

I Photon Total

Energy Photons/sec
Group (bounding)

0 00E+00 5 62E+02
Avg HeV

0 0150 8 152E+13

0 0250 1 622E.13
I 6848E-02 66 52 66 52 0 00E+00 o

t 6320E-02 66 52 1.09E+00 0 0375 t 4i7E213

tC14 1 2090E-01 652

CP-36 2 2849E-03 66 52

Cm-243 8 6624E-04 66 52

66 52 8 04E+00 I 00575 2 230E+13

66.52 1 52E-01 I 00850 8703E412

66 52 5 76E-02 5 76E402 1 01250 6 821 E+1 2

Cm-244 66.52 1 12E+01 1 128+01
er =^

Co-60 2 8086E+01 665 b
Cs-134 34148E-04 66.52 6652 0(

i Cs-135 4.3976E-04 66 52 66 52 0 (

Cs-137 21049E801 6652 6652 0(

Eu-154 1.2500E+00 6652 6652 0 t

Eu-155 6 8986E-02 66 52 66 52 01

Fe-55 2 93088-01 66 52 66.52 0'

Hs 2431tE 6652 66.52 0

I-t29 1 061BE-05 6652 6652 0

Kr-85 5 9882E-01 66 52 66 52 0

Nps237 1.5668E-04 66.52 6652 0

Pa-231 2 8656E-06 66.52 66 52 0

Pb-210 2.39188-8 66 52 66 52 0

a Pm-147 1 6900-E2 66 52 66 52 0

Pu-238 -8 6120E-01 66 52 0 00 1

:+00 1 87E+03
E+00 2.27E-02
E+00 2 93E-02

I 87E+03

DOE 2004E+12

00E+00 o) 1 40tE+14

00E+00 1 17500 6 196E+10

4 59E+00 2.2500 7 36E+08

t 95E+01 2-7500

1 62E+01 1 62E+01
7 06E-04 7 t

00E+00 3 98E+01 31 8 057E+03

00E+00 1.04E-02 9.219E+02

00E+00 1.91
00E+00
OOE+0O
180E+01

E+00

1 80E+01

PU-239 -4 1 ooo0 E+OO 2 18E+00
0 OOE+00 2 78E+00

Pu-240 -3 O095E1 EOt 66
P-241I -1.0411E+02 66 52 O OOE+OO 7 16E+02

I Pu-242 -1 1381E-04

Ra-226 6 4400E-08
Ra-228 5 9952E-07

66 52 000 120E-02 4 46E-03
66 52 O.00E+OO 4.28E-06
66 52 0 O0E+OO 3.99E-05

Ru-106 8.5526E-07 6652

Se-79 1 9181E-04 66.52

Sn-126 1 6671E-04 6652

Sr-90 1 9799E+O1 6652
I- Tc-99 6 7678E-03 66 52

66 52
66 52

0 DOE+O0 S 69E-05 5 69E-05
0 OOE+00 128E-02 128E-02
0 O8E+00 1 11E-02 I 1E-02
0 0E0800 1O32E+03 1.32E+03
0 00E+00 4 50E-01 4 50E-01

OOE+00 16E-04 16E-04t 7488E6 FL,;5
I {weac-w w .

5 8704E-06 66 52 66.52 0 OOE+0O

6 0208E-07 66 52 fi 52 O nOr~nn

TI-208 8 7573E-05 66 52
2.3706E-04 66 52

3.6128E-04 66.52

66 52 0 00E+OO

66 52 0 O0E+OO
66 52 0 OOE+00
66 52 0 OOE+OO0

5.83E-03

1.58E-02 I Thermal Power
2 40E-02 jNominal Heat Bounding

8 51E-01 Outpuit Heat output1t2788E-02
5 7486E-04 66 52 6 CU-235 I cr84nq

� I

- -(Watts) ¢ (Watts) -
6.56E+01 6.63E+01

Total TotalU-236 2.3485E-04 66b Do 3z S u.,-'. . . _

U-238 1t1581E-04 6652 66f52 749E-06 771E-03 771E-03

Y-90 1 9804E+01 66 52 6652 0OOE+00 1 32E+03 1 32E+03

- Other Raddionuckdes 4108+03 4108+03

ip111. te Selecion Summiary. Bur-pk S-r . dC be..

Template Selection Summa
Fr[mSF Used B asis for Parameter Differences:

I- Reactor Moderator- UGHT WATEi (orsl Cas) |

Fuei Claading[ -- SST SSTllc- ist k l dcosely mlath ariye Liriilalis. therfcore tie worst case emptile was lead

OL HM Constituents: Pu and U U. Th, & Pu

BOL Enrichrnt #e 0t 100 bi

eBurnup Summary (MWd) ^ Basis for bumup used In estimate-

l From SF0 Estimated
6 oeoal set equal to boS iling stutn

F Boundig 66 SQ turid burit estimated by ilmg 601 8 eavy eit 113S was Wi EOL

i-' [Checks

Estimated Burnup/
Burmup Multiplier Given Bumup Estimated EOL HM/Glven EOL HM

Nominal | 1421 591 64
Boundrng1 1421 I-I

Y-�,- "Reactor shutdown. core removal. Storage, shipping or other date confirming VW irradation ceased for W , 
,

'Total bufrfiW for an fl assodated witr this woritsheet must be divided by B01 hesvy metal mass to get spedlic burnup values (MWdllT)

Mac 20
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information~_-. ,<

Fuel Name PRR-l (UALX-HEU) PHILPPIINES
SNF ID t 638

Fuel Units Descr 21 -18 FLAT PLATES
Heavy Metal Mae: BOL. 3286kg. EOL.3286kg
ROD Storage Site: SRS

'Fuel decay t date: 1998
Estimates as of: 2010

Template: TRIGA-Ai (L.W/U-ZDI. Akiii 10 t 20%.. U)
iTemptate Bumup(MWCI): 6.65

Template BOL Heavy Metal Mass (M1`T) 0 00018
TemplateDecayrmee 10 years

Estimated
Canister usage

18,x10'
i 08-8-

. iLEstnutesm -, 111m X. xb b Y'. Yb Gamma Sources

CL/MWd Fromi N Nominal Bounding Fuel Initial Activity Nominal Fuel , Bounding Fuel
Template Fuel Bumriup (MWd)' Bumup (MWd)' (Col InventorisCi) Inventones(Ci)

Photon Total I
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 I 2892E6-
Am-241 2 9429E-(
Am-242rn 1 9489E6-

,a Wcffv l.o-iJI I Avg Mey
3 69E-01 0 0150 1 687E+13

46 7 04 0 0250 3.528E612
Am-243 2 3308E-07 62 74 125448 000E+00 .46E-05
C-14 4 3278E-05 62 74 125 48 0 00E+00 2.72E-03
CI-36 4 3023E-08 62 74 125 48 0 00+E00 2.70E-06

0 0375 4166E+12
3 445E+12

2 4286E-07 62 74 125 48 000E+00 1 52E-05 3C
125 48 0 00E+00 1 63E-04 3 26E-04 0.2250

Co-( I 1 01EE+00 2 02E+00 0.3750 8090E+11
Cs-134 t19323E-02 62.74 125 48 0 00E+00
Cs-135 31549E-05 62.74 125 48 0 00E+00
Cs-137 2 4556E+00 62.74 125 48 0 o00E+00
Eu-154 90180E-01 62.74 12548 OOOE+00

Z 42E+00 0.5750 1-205E+13
0.8500 2 196E+12
12500 2414E+12
17500 6 9Z2E+10
22500 1 647E+08
27500 3.229E+06
35000 3 93E6+05

Eu-155 2.1820E-01 62 74 125 48 0 OE+00 1 37E4i
22902E-03 62 74 125 48 0 00E+00 i 44E-01
8.1609E-03 62 74 125 48 0 00E+00 512E-01 1.02E+00

125 48 0 00E+00 4 63E-05 9 26E-05 50
Kr-85 S48 0.00E+00 1.15E+01 2.29E+01 7 0000 8.066E+00
NO-237 910E-05 1 82E-04 110000 9 1soE-O1
Pa-231 4 5564E-09 62i I;,E-07
Pt-210 1 8842E-14 62 74 125 48
PMi-147 5 5459E-01 62 74 125 48 0 OOE+00

1 2992E-03 62 74 125 48 0 OE+00 8.15E-02 1 63E-01
125 48 0 OOE+00 3 57E-01 7 14E-01

Pu-. 2 84E-01
Pu-241 9 6857E-02 62.74
Pu-242 3 0602E-07 62.74 125 4
Ra-226 1 0823E-13 62 74 125 48 0 OwE+OO 6
Ra-228
Ru-1 06
Se-79
Sn-126

2.0406E-1 0
3 01 80E-03
1.2937E-05
1.2238E-05
2 3098E+00

62 74 125 48 0 00E+00 1 28E-08
62 74 125 48 0 00E+00 1 89E-01 3 79E-01

48 0 wE+00 8 12E-04 1 62E-03
E-04 1 54E-03

Sr-90 2 90E+02
Tc-99 4 4120E-04 62 74
Th-229 2 0932E-10 62 74 125 48 0 OOE+Oi

27744E- 1 6274 125 48 0 006+00 1.7E-09 3.48E-08
125 48 0 OOE+00 1 49E-08 2.98E4
125 48 0 00+00 1.22E-06 2.44E-0q6

-o AR- n nne-n -- sn n n7e n

TI-208

,a . U u.e+w J Oti 0.1or-M T nenmal Power
_ .

125 48 009E+00 8 24E-06 1 65-05
125 48 0 OE+00 1 208E05 2 40E6-5
0 00 6 62E-03 6 45E-03 6 62E-03

Nominal Heat Bounding
output - Heat Output
(Watts) - (WattSIU-235 -2 6159-06 62.

12719E4-5 62.74 soe R nIY~rlVM7 nRA *!ne.CD 40 u uue+w I Uor-U4 1 bu-W I 233.00 4 65E+.O
# i g | - - - - - --- --

7.57E-05
Y-90 2.3098E+00
Other Radionuclides

IIL Template Selection S1imnai,. Burn
[Template Seation Summary

7 33E-05 7 57E-05
1 45E+02 2 90E+02
1.66E+02 3 316E+02

Total Total

From SFD Used Basis for Parameter Differences

Reactor ModeratoLWAND UZRC{HYDRIDE LW AND U ZIRC HYDRIDE Thimpiaie was used thi tMtlolio easons:
R"Foudel Ctaddmg ALM ALUM WN re matces on all parameters except eT¢irar

BOL HM Constituents U U
BOL Enrichment %: 93 14680552 101020 1

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

From SFD E mhrnated

Nominal 62.74 Nwm banup asosised to be 2% of DL heavy meal mass
Bouidmg [ 125 4Botlug bhump assumet Io be twice norsal bumnuP

1
Checks

IEsteiieted Burnupf
B - .u. M ultuohe ri e., R.-m.. I

Nominal
Boundaig

Estemated EOL HM/Gren EOL HM

I 0 098

Reactor shutdiN. core removal, storage. shopping or other date confirmag that Irradiaton ceased ior fuel

'Totai burnup for ait fuel associated wifi this woitsheet must be divided by 0OL heavy metal mass to get speofic burnmu valjes (MWd/MT)
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Fuel Radionuclide Inventory Worksheet

D. ani Templlate lafrstion Di
Fuel Name PRR-1 (UALX-LEU) PHIUtLPPINES

SNF ID# 558
Fuel Units & Desrr 30 -17 FLAT PLATES
HeavyMetalMass- BOL.20.328kg EOL=19713kg
ROD Stoage Site SRS

'Fuel decay start date 1998
Estimates as of 2010

Template TRIGA-AI (LWAJ-Zrx. Alum ,10 to 20S. U)
'Tempbte Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 00018
Template Decay Time 10 years

Estimated
Canister usagoe

18,x10
1 25

v-...- � 1.. b Y.. I - --Yb uamma �ources
11. shrss - .-- m Xn X- b V. Yb Gamma, sources

Radionu
I Ac-227

- Am-241

Ci/MWd From
Template

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

FuelBurmuo(MWde Bumup (MWd)
2

(CI) PnvenIorses(CI) lnvenlones(Ci) Group (bounding)ctclde
_ _ _ _

1 2892E-09 587 t 1,174 06 0 00E+t0 7.57E-07 1 51E-06 I Avg MeV
1,17406 00t)E+00 173E+00 346E+00 I 00150 1578E+14
1.174 06 000E+00 1 14E-03 2 29E-03 I 00250 3301E+13Am-242m

Am-243 1.174 06 0 O0E+00 1.37E-04 2 74E-04 0 0375 3 898E+13

C-14 1,174 06 0 00E+00 2 54E-02 5 08E-02 00

Cl-36 587 03 1.174 06 OOOE+00 2 53E-05 5 05E^C

587 03 1.17406 OOOE+00 143E-04
2 6015E-06 587 03 1,174 06 0 00E+00
1 6075E-02 - 587 03 1.174 06 75706E12

Cs-134 1 9323E-02
Cs-135 3 1549E-05
Cs-137 2 4556E+00
Eu-154 9 0180E-01

M Eu-155 2.1820E-01
Fe-SS 2.2902E-03
H-3 8 1609E-03
1-129 73805E-07
Kr-85 1-8256E-01
Np-237 1A505E-06
Pa-231 4.5564E-09
Pb>210 1.8842E-14
Pm-t47 5 5459E-01
Pu-23 t12992E-03

587 03 05750 1 125E+14

587 03 3 70E-02 0 8500 2055E+13
1 44E+03 2 88E+03 12500 2-259E,+13

000E+o0 5 29E+02 1 06E+03 1 7500 6 477E+1 1
1.174t06 0006E+00 128E+02 256E+02

587.03 1.174.06 000E+00 1
587.03 1,174.06 C
587.03 1,174.06 50000 67781+02

587.03
587.03
587.03

2 14E+02 7 0000 7 865E+01
04 1.70E-03 I 110000 8 725E+00

2 67E-06 5.35E-06
I 1.11E-11 221E-11

0 00E+00 3 26E+02 6.51 E+02
1.174 06 000E+00 763E-01 1.53E+00

1 03 1.174 06 0 00E+00
587 03 1.174 06 0 00E+60
587 03 1,174 06

Pu-242
I FRa-226

Rta-228

7 587 03
1 0323E-13 E-1 I 1.27E-10

9 120E-07 2 40E-07

Ru-106 1,17406 000E+00 1.77E+00
1,17406 000E+00 7.59E-03
1t174 06 0 00.+OO 7 18E-03
1,174 06 0 00E+00 t36E+03

t 2238E-05
2 3098E+00
4 4120E-04
2 0932E-10

587-03
587 03
587 03
587 03

3 54E+00
1 52E-02
1 44E-02

2 71E+03
5 I8E-01
2 46E-07Th-229

6-f

Th-230 2 77
Th-232 2 37
Ti-208 1 94
U-232 5 38
U-233 1 31
U-234 1 91
U-235 -2.61
U-236 - 127

U-238 -3 83
y.90 2 30C
Other Radionuclides

44E-1 1
0)00E+00 1 39E-07 2 79E-07

I 63E-08 3 26E-08

1.174 06 0 00E+00 1 14E-05 228E-05 _

1,17406 000E+.0 316E-05 6.32E-05 Thermal Power

1,174.06 0 00E+00 7 71E-05 1.54E-04 Notunal Heat Bouncing

1.174.06 000E+00 112E-04 225E-04
587.03 0 00 8 73E-03 720E-03 8.73E-03
587.03 1.174 06 000E+00 7 47E-03 .49E-02

587.03 0 00 5 47E-03 5 45E-03 5 47E-03

Output Heat Output
(Wafts) (Wetts)
2 15E.01 435E.01

Total Total
557 Mq t.17A 06 0 00nFo:N

Template Selection Summa
Uat d Florn SFD -Us

Rector oerr LWANDUZDRC YDRtDE LWAND U23tR
Fuel CLddng ALUI

BOL HU Constituents U U
801. t Enrihment % 19 87821382 1 D

Bumup Summary (MWd)2
From.^ SFD Estimi

Nomi^nal
Buotidig,

Basis for Parameter Differences,

, i asslr DUUiiU u~eo *In esUUrtat

507.0 NoiGal "iRV CrtnCte rom tie he"y mstl mass desoyei-

1 .17406 6eiunii ot rrse assmnfed ID be tice smrwal bha

- =--I

Estimated Bumupf

BNmi Muntia lir I _Given Bumup I E1timated EiL HWGhen EOL HM
Nominal |8 i 7E a 0 o

Boundinil 1561 _I - - -rI I
'Reactor shutdown, core removal, storage. Shippaig or other date conlirming mhat irradiation ceased for luei

'Total bumup for an fuel associated wit this worksheet must be divided by BOL heavy metal mass to get specific buirn4 values (MwdMT)
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Fuel Radionuclide Inventory Worksheet
L Feel and Te-plate bfI tion,. ,

Fuel Name: PURDUE UNIVERSITY (U-ALX HEU)
SNF ID 4 177

Fuel Units & Descr 124 - ELEMENT
Heavy Metal Mass B0L=2.225g. EOL=222kg
ROD Storage Site. SRS

'Fuel decay start dat.e 2035
Estimates as of 2010

Template ATR (Ught Water. Alum, .60 to 100'.. U)
'Template Bumup(MWd). 367 2

Template BOL Heavy Metal Mass (MT): 000116689
--.- STlC or

Estimated
Canister usage:

1344tD'

11. Estimates ' , ,- m x X b Y. Yby Gamma Sources

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

Temolate Fuel Bumup (MWd)W Bumup (MWd)' - (Ci) Inventoriles(CO) lnvertlones(Ci) I Group (boundmg)Radionucrkda
.

. . . _ . _

Ac-227 1 4545E-10 0OOE+800 6.11E-09 1 22E-08 Avg MeV
OOOE+00 4.704-02 941E-02 00150 1622E+13
OOOE+00 1.91E-05 382E-05 I 00250 3495E-12

Am-241 -

Am-242m , 08
84 08 0 OOE+00 6.27E-05 1 25E-04 0 0375 3 225.12

42 04 84 08 0 OOE+00 2 41 E-07 4 81 E-07 I 00575 3 1716+12
1 3124E-32 42 04 84 08 0 OOE+00 5 52E-31 1 10E-30 I 00850 2022E+12

Cm-243 2 3676E-07 42 04 84 08
Crn-244 5 2042E-05 4204
Co-60 3 8208E-( 0.3750 8293E+111

Cs-134 0 OOE+OO 2.05E+01 4 O9E+01 05750 1 139E+13

408 O.OOE+OO 1 45E-04 290E-04 I 08500 1 595E+12
42.04 8408 0OE+0 t.21E+02 242E+02 12500 2 968E+1I1
42 04 84 08 0 OOE+00 3 45E+00 6 90E+00 17500 1.245E.10

3.9134E-02 42.04 84 08 0 OOE+00 1-65E+00 329E+00 1 22500 2611E+10

Fe-55 6.7429E-03 42 04 84 08 0 OOE+00 2 83E01
H-3 1 0599E-02 42 04 84C
-129 7 5300E-07 42.04 JKr-85

Np-237 0 OOE+00 4 01E-04 8 03E-04 I 11 oa.0 6282E-01
84 08 0 OOE+00 3 75E-08 7 51E-08

42.04 8408 0 OOE+00 1 58E-10 3 16E-10
Prn-147 25452E+00 42 04 84 08
Pu-238 2 0550E-02 42 04 84.08
Pu-239 4.2838E-04 42 04 84 08

0 OOE+00 1 07E+02 2 14E+02
I:

84.08 0 OOE+00 2 89E+00 5 78E+00
42 04 84 08 0 OOE+00 1 53E-05 3 05E-05

3 8045E-1 1 42 04 84 08 0 OOE+00 1 60E-09 3 20E-09
Ra-228 2.9902E-15 42 04 8408 00
Ru-1 06 1 9055E-01 4204
Se-79 1.2936E-C

4 87E-04 9 73E-04
4 08 0 ODE+00 1 16E+02 2 31E+02

42 04 84 08 0 OOE+00 1 78E-02 355E-02
Th-229 I 8848E-12 42 04 84.08 0 OOE+00 7
Th-230 1 7042E-08
Th-232 7 8132E-15
T1-208 4 4063E-08
U-232 1.3151 E-7
U-233 1 9564E-09
U-234 1 8371E-04
U-235 -2 7235E-06
U-236 1 5493E-05
U-238 -4 2851 E-09

42 04 84(

1 858-06 3 70E-06

42 04 :-05
:-07

7 72E-03 1 54E-02

Thermal Power
Nominal Heat Bounding

output Heat Output

(Watts) (Watts)
2.13E.0W 4.26E+00

Total Total

3 430E-03 441E-03
6 51E-04 1 30E-03
5 95E-05 5 97E-05

4204 8408 000E+00 i16E+02 2 31E+02
2 168+02 4 328+02 I

Sirnomary and Chaecks~ -, 1, I,''

Template Selection Summary
From SFD Us e

Re ctor Modersto/r[ ~ UvWATER LiGHT WATER _

Fuel Claddiin ALUM ALUM
BOL HtU Constituents U U

I... - -- a J
BOL Enricthment %:# 9200045093 60 to 100 1

Bumup Summary (MWdf _Basis for bumup used in estimate:
From SFD Estnated

Nombla [n| 4 o4INelOi t V aOsselit be 2% of BOL heavy nretai maso
Bounding 84 081 Ntia i teae assumed to be talw. somnai tuw4u

Checks

Estimated Br.nupl
B M It I Given Bumup Estbiated EOL HNM/Given EOIL HM

Nvr. .nh 06 |o,
Bo~unding 01

Reactor shvutdown. coreremoval storage. shipping or noher date confirming tha erradiaron ceased tor tuel

7Totatl bumup tor all tuel associated wi thos worksheet must be dvided by 6OLA heavy metal mss to get specific burrmp values (MWdMT)

J

I
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Fuel Radionuclide Inventory Worksheet

L Fpar and Tempblte Inforaiffun .....
Fuel Name PURDUE UNIVERSrrY-MTR-SI

SNF ID # 178
Fuel Units & Descr. 16 - 10 FLAT PLATES
HeavyMetaltMass tOL-1B 182kg EO.t18182kg
ROD Storage Site SRS

'Fuet decay start date. 2035
Estenates as of 2010

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

"Template Sumup(MWd): 3672
Template SOL Heavy Metal Mass (UT) 0 00116689

Teomolate Decay Time 5 years

Estimated
Canister usage

18'r108
I 044

I-s

I.Eshrnstes . - - m X. X6 b Yn, Yb I Gamma Sources

i Radionuclide
CfIMWd From " * Nominal ' Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

- 'Tempbte Fuel Burnup(MWd) Burnup(MWd)e (Ci) nventories(CI) Inventones(Ci)

1A545E-10 34438 688.76 0 OOE+00 501E-08 1 OOE-07

1.1190E-03 344 38 68876 OOOE+00 385E-01 7.71E-01

Photon Total

Energy.. Photons/sec

Group - (bounding)
Avg MeV

00150 1 329E+14

0 0250 2 863E+13

0 0375 2 642E+13

0 0575 2.98E+13

4.5425E-07 344 38 688 7
344 38 688 7
344 38 6887

76 DC

f1- t 3 94E-06

I 036
L. Cmn-243

1.3124E-32 34 E-30 9 04E-30 0 050 1656E+13

2 3676E-07 34 ~+00 8 15E-05 1.63E-04 0120 1 434E+13

Cm-244 ) OOE+00 1.79E-02 3.58E-02 02250 1 404E+13

Co-60 68876 0 O0E+OO 1.32E-02 2.63E-02 0 3750 6 794E+12

Cs-134 688 76 0 OOE+00 1 68E+02 3 35E+02
344 38 688 76 0.

2 8731E+00 344 38 688 76 0 e 2Z431 E+12

8 2053E-02 344 38 688 7

1 Eu-t SS 3 9134E-02 344 38
O OOE+00 2 83E+01 5 65E+01 17500 1 020E+11
OOOE+00 1.35E+01 2.70E+Ot 22500 2139E+11
O OOE+00 2.32E+00 4 64E+00 Z7500 1230E+09
O OSE+ + O 3 65E+00 730E+00 1 3 5000 136SE+08

e _ e _ _
F-e4-5 6 7429t-w

V H-3K 1129
1 0599E-02

3 76 0 OOE+OO 259E-04 5 19E-04 5 oooO 4 193E+02
688 76 0 OOE+00 9 85E+01
688 76 0 00E+00 3 29E-03

344.38 688 76 0 00E+00 3

I 97E+02
6 58E-03
6 15E-07
2 59E-09
1 75E+03
1 42E+01

7 0000 4 467E+01
11.0000 577E+00

2 5452E+00 344.38 688 76 0 a
| Prn-147 2 5452E+00

6. Pu-238 2 0550E-02
Pu-239 4 2838E-04

344.38 688 76

Pu-240

344.38
344.38
344 38
344 38
344 38

0 00E+00 8 40E-02 1 68E-01
I 48E-01 2 95E-01

Pu-241 688 76 0 C0E+00 2,37E+01 4 74E+01
688 76 0 00E+00 1

E-11 344 38 688 76

Ru-106-
Se-79

I Sn-126
; Sr-90
L. Tc-99

2 9902E-15
1 9055E-01
1.2936E-05
1 1574E-05

344 38
344 38
344 38

0 6 56E+01 1 31E+02
O 445E-03 891E-03
0 3 99E-03 7.97E-03

688676 0 OOE+00 9 47E+02
68876 006E+00 1 45E-01
688 76 0 00E+00 6 49E-10

1.89E+03
2.91 E-01

344 38
:-08 344 38 688.76 0 OOE+00

0 00E+00M7 R132E-15 3- 44 8 6AM 76
{ V lC- IJ W VV VVV V

Ti-208 4A0^3E-08 344 38 6688.76 C 3 03E-05
.554.50 = Thermal Power

1.9564E-09 344 38
rXSv.{t u t

Nornmuia it" Boundanrg
Oul" u Heat OuturtU-234 t 8371 E-04 344 3

U-235 -2.7235E-06 344 3
U-236 1-5493E-05 344 2

-- - I^ ^C4 A

33E-02 1 27E-01

! 38
;47E-03 6.53E-03 7 47E43 (Watts )
DooE+00 5.34E-03 1 07E42 1 75E+01 3.49E+01

495E-03 4 95E-03 4 95E-03 Total TotalU-Z3b
Y.90

11111 Other F
2.7505E+00 0 00E+00 9 47E+02 1 89E+03

adiornuclides 1.77E+03 3 54E+03

Illi Teplrte Sdetean SuW!, Bnep Susy a! OsChecks - - , -
Template Selection Summary -__ UsI B if_____e s

Fro. SFD Us Bss for Parameter eree
Reactor Moderator L UGHTWA1TR LIGHT WATER Ths Teatmpls ate se4 10r tie ftrig masons

Fuel Cladding ALUM ALUM Ths ak matdes ATiR Terrelate or a bi mne parameer (emment) -rgia ATR a reasable

BOL NM' Constituents U U mnaff

BSOL EnrIchrment %. 19 0001402 60 to 100

i Burnup Summry (MWd F Basis for buumup used In etifmate:
From.^ SFD ESteitated

Nominat 344,38 rN"i rrt sssd la be 27 of S0L Iteasy metal arss
Bounding 658 76jBOV utp aswired tl be teice rnereal bmxW

iChecks -

Estimated Bumup/
SBumup Mlutplier Given Bumup Estimated EOL HM/Given EOL NM

Nominal ^ 0 098
Bounding 012

_Reaactor Shutdown core removal, storage. shipping or other date confiruing tst irradation ased for fuel

"Totat burrup for ast fuel assodated wtih this worksheet must be divided by 0OL heavy metal mass Is get spedfic burnup values (MJWb"Mt)

5.... IDOE/SNF1REP:078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inforumaionp'

Fuel Name R-2 svTR (U3WS2 LEU) SWEDEN
SNF ID t# 942

Fuel Units & Descr 183 - MTR TYPE
Heavy Metal Mass: BOL,351 47kg, EOL308 9771g
ROD Storage Site, SRS

'Fuel decay start date: 1996
Estaemates as of: 2010

Tamplatet ATR (Light Water. Alum. 60 to 100%/ U)
'Template Bumup(MWd): 367.2

Template OL Heavy Metal Mass (MTl): 000116689

Estimated
Canister usage

18x10t
508

l

Temrplate Decay Thme 10 years e

H. Estmates m X. X, b Y. yA Gamma Sources

Photon Total
- CVMWd From Nominal Bounding Fuel Initial Activity. Nominal Fuel* Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumrup (MWd)' (Co) Inventones(Ci) Inventones(CI) Group (bounding)
Ac-227 2 8404E-10 40.241 32 80,482 63 0 00+00 1 14E-05 2.29E-05 Avg MeV
Am-241 14935E-03 40,241.32 80.48263 000E+00 601E+01 1 20E+02 00150 1095E+16
Am-242m 4 4390E-07 40241 32 80,482 63 0 00E+00 1 79E-02 3 57E-02 0 0250 2.304E+15
Am-243 1 4913E-06 40.24132 80.48263 0 00E+00 6 00E-02 1.20E-01 00375 2008E+15
C-14 57217E-09 40,241 32 80.482 63 0 00E+00 2 30E-04 4 60E-04 00575 2122E+1s
Cl-36 1.3124E-32 4024132 80,482 63 000E+00 528E-28 106E-27 00850 1291E+15
Cm-243 20967E-07 40,241 32 80,482 63 0 00E+00 8 44E-03 1 69E-02 0 1250 9030E+14
Cm-244 43070E-05 40,241.32 80,482.63 000E+00 873E+00 3 46E+00 02250 1 108E+1s
Co-60 I9798E-06 40,241 32 80,48263 000E+00 797E4-01 7S9E+01 0000 5 8496E+14
Cs-13+ 90795E-02 40,241 32 80,48263 0 00E+00 336sE+03 731E+03 05750 80SSE+t
Cs-135 35477E-06 40,241 32 80,48263 000E+00 2 32E-01 2.77E-01 08500 3934E+14
Cs-137 2 5588E+00 40,241 32 80,482 63 0 00E+00 1 03E+05 2 06E+05 2 2500 t28E+t4
Eu-154 5 4847E-02 40.241 32 80,482 63 0 00E+00 2 21 E+03 4 41 E+03 1 7500 4 075E+12
Eu-155 1 9469E-02 40,241 32 80,48263 000E+00 783E+02 1 57E+03 22500 3091E+11
Fg-SS 1 7797E-03 40,241 32 80,48263 0 00E+00 716E+01 1 43E+02 25750 4313E+09
H-3 8 265E-043 40,241 32 80,482 63 0 00E+00 3 22E+02 6 44E+02 3150 5 135E+0s
l-t29 7 5306E-07 40,241 32 80,48263 0 00E+00 303E-02 6206E-02 7ooo 427E+04
Kr-85 2 0708E-01 40,241 32 80,48263 0 00E+00 8 33E+03 2 67E+04 7 8-00 4 764E+03
NT-237 95507E-06 40,24132 80,48263 000E+00 384E-01 769E-01 110000 503SE+02
Pa-231 4 2740E-09 40.241 32 80.482 63 0 00E+00 5 13E-05 1 03E-04
Pb-210 1 1838E-11 40.241 32 80.482 63 0 00E+00 476E-07 9 53E-07
Pm-147 6 7974E-01 40,241 32 80,482 63 0 00E+00 2 74E+04 5 47E+04
Pua-238 t 9755E-02 40,241 32 80,482 63 000DE+00 7 95E+02 I S9E+03
Pu-239 4 2838E-04 40,241 32 80,482 63 0D00E+00 1 72E+01 3 45E+01
Pu-240 274395E-04 40,241 32 80.4263 1 OE+00 948-E+02 1 58E+01
Pu-241 1 4058E-02 40,241.32 80,48263 0 00E+00 2318E+03 4.35E+03
Pu-242 3 6329E-07 40,241 32 800482 63 0 00E+00 46E-02 2 92E-02
Ra-226 8 3742E-1 1 40,241 32 80,482 63 000DE+00 3 37E-06 6 74E-06
Ra-228 5 7734E-15 40,241 32 80,482 63 000OE+00 2 32E-10 4 65E-10
Ru-106 6 1356E403 40,241 32 80,482 63 0 00E+00 2 47E+02 4 94E+02
Se-79 12936E-05 40,241 32 80,482 63 0 DOE+00 5 21 E-01 *-04E+00
Sn-126 I 1574E-05 40,241 32 80,482 63 0 0CE+00 4 661E-01 9 32E-01
Sr-90 2 4417E+00 40,241.32 80,482 63 0 00E+00 9 83E+04 1.97E+05
Tc-99 42239E-04 40,24132 80,482 63 0 00E+00 1 70E+01 340E+01
Th-2Z9 2 8566E-12 40,241 32 80,482 63 0 00E+00 I I5E-07 2 30E-07
Th-230 2 5310OE-08 40,241 32 80,482 63 0 00E+00 I 02E-03 2 04E-03

Tl-208 4 6705E-08 40,241 32 80,482 63 0 00E+00 I 88E-03 3 76E-03
U-23 1 151-07 0.21 3 80482 3 000E00 29E03 06-02Thermal Powver

WATER NT0W24E 3er80,482 63 t E-7omNominal Moat Boundoag
U-234 1 8399E404 4024132 80,482 63 0 00E+00 740E+00 I 48E+01 Output Heat Otput
U-235 -S7235E-06 40u24132 oao u 1 51E-01 4.1uE-02 1 51E-01 (wafso -iWasts)
U-236 I 5493E-05 40241.32 80,482 63 0 00E+00 6.23E-01 1.25E+00 1.27E+03 2.5sE+03

U-238 -4N2a 54 E-09 40,241 32 000 9 47E-a2 9 45E-02 9 47E-02 Total Total
Y-90 2 4423E+00 40241.32 80,482 63 0 00E+00 9 83E+04 a 97E+05
Other Radconucldes I 00E+O 2 OOE+05

nl-. Templadt SekcffmlSu arBrmllq ilp Sum + ary~d decx ,~, ,,,,-,, 2 Wr

TempEte Selectton Summ ry
From SFD Ued Bass tor Parameter D0.Gerences:

Reactor toerat removalstorge.gr oGHe dat c i rrTaale was sed for fe bN rlas

Fudt Cradfao e A ALUM by is hea makhes ATR Tem;*ie on ad bu one p alumes (Mcr mal ATR a reasm1)e
BOL HM Constituents U U naldi,

BOL Enrichrrent % 19 84262055 60 to 100

Burnup Summary (MWd)' Basis for burnup used in estimate,

From SFD | Estimated
NoritX 40,24132 Nomnral bumupcabaled frm Ire heavy metal ma deye
ounm~g | 80 482 63 9ouwdr kimul ammed to be *Ace rmida bi

Checks

Estimated Sumup
Bumup Multe Given Bumup Estimated EOL HMrVGfven EOL HM

Nominal |036 1o

Boundingr°7
'Readtor shuton core removal. storage, shippig ror other date confimning VWa Inradation ceased fo~r buel

'Tota bumuo for aeJ fuel aso=ted with this workhdeet must be divided by BOL heavy meta ass to gel specific bumup values (MWdIT.

-A

I

J,

1 1"

N

l I

gal
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Fuel Radionuclide Inventory Worksheet

.,Far tlad Temnplate Inflormaibon,
Fuel Name R-2 SVTR (UALX HEU) SWEDEN

SNF tOS 801
Fuel Units 6 Descr 450 - MT TYPE
Heavy Metal Mass BOt111 015kg EO_.5985kg
ROD Storage S.te SRS

'Fuel decay start date 1996
Estimates as of. 2010

Template: ATR (Ught Water, Alum .60 to 1 00%. U)

'Template Burnup(MWd) 367.2
Template BOL Heavy Metal Mess (MT) 000116689

T-10bt. 1- rne 10 vears

Estimated
Canister usage

18"x10'
1 250

_1. Estimates - m Xa. X b y. y. I Gamma Sources

CIUMWd From - Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel

Radionuclide - - Template Fuel Bumup (MWd)
2

Bumup (MWd)' (Ci) Inventones(CQ) Inventories(aC)

I Photon Total
Energy Photons/sec
Group - (bounding)

Avg M.
Ac-227 2 8404E-10
Am-241 I 4935E-03
Am-242m 4 4390E607

OOE+X 1.6t i I0Li_ A
O O0E+00 I.t W 38 05 75-Ct5 0vg 0ev
O.OOE+00 7.24E+01 I 45E+02
0 00E+00 2.15E-02 4 30E-02

AM-243
i .14

I U36

6- Cm-244
CO-60
Cs-134
Cs-135

L Cs.137
__ Eu-154

96.908 50 0 OE+00 7.236E02

0 0150
o 0250
0 0375
0 0575
00850
0 1250

8.45425 96,908 50 0 00E+00 2 77E.04
48.45425 96,908 50 0 00E+00 E+1S

E.07 48,454 25 96,908.50 0 00E+C 1.087E+15

.05 48,454 25 96908.50 4 17E+00 0.3250 1.335E+15

1 9798E-05 48,454 25 1 92E+00 0 3750 5s982E+14

9 0795E-02 48,454 25 4 40E+03 8 80E+03 0 5750 9 712E.15

3.4477E 06 I t 67E-01 3 34E-01
96.908 50 0 0OE+00 1 24E+05 2 48E+05

48,454.25 96,908 50 0 00E+00 2 6
48.45425 96.908 50 0 00E+00 9 4 3 722E4 11Eu-l 55

Fe55
H-3

48,45425 96,908 50 0 006+00 2 7500 5 193E+09

E-03 48,454.25 96,908 50 0 E+02 35000 6183E+-8

7 5300E-07 48,45425 96,908 50 7.30E-02 5.0000 5 137E604

2 0705E-01 48,45425 2 01 E+04 I 7.0000 5 707E.03

9 5507E-06 48,4 4 63E-01 926E-01 I 110000 6421E+02

Pa-231 1 2740E-09 +00 6 17E-05 1.23E-04

Pb-210

i j Pm-147
_,- Pu-238

Pu-239
Pu-240
Pu-241
Pu-242
Ra-226

Ra-228
Ru-1 06
Se-79

i Sn-126

I I1w8
: ___

6 7974
48,454 25 96,90850 0 00E+00 574E-07
48,454 25 96,908 50 0 00E+00 329E+04
48,454 25 96,908 50 0 00E+00 9 57E+02
48,45425 96,908 50 0 00E+00 2 08E+01
48,45425 96,908 50 0 00E+00 1 18E+01

i 15E-06
6 59E+04
1 91E+03
4 15E+01
2 36E+01

5 4058E-02
3 6329E-07
8.3742E-11

4 0 262E+03 5 24E+03
1 76E602 352E-02

48,45425 96,908 50 0 00E+00 4 06E-06
48,45425 96,908 50 0 00E+00 2 80E-10
48,45425 96,908 50 0 00E+00 2 97E+02
48,45425 96,908 50 0 00E+00 6 27E-01
48.45425 96,908 50 0 00E+00 5 61 E-01

8 12E-06
5.59E-10
5 95E+02
1.25E+00
1.1 2E+00
2.37E+05+00 48,45425

4 2239E-04
2 8568E-12

48,45425
48,454 25

2 05E+01 4 09E+01
1.38E-07 2 77E607

1Th-230 2 .1
Th-.232 1 1
Tl-208 - 4 C
U.232I

53lOE-08 5 96,908.50 0.00E+00 123E-03
5 96,90850 000E+00 564E-10
5 96.908 50 0 00E+00 226E-03

2 45E-03
1 13E609
4 53E-03-

i

I lr�
1151E-07

U-233
U'.Y4A

48,45425 96.908 50 0 00E+00 6 37E-03
48,45425 96,908 50 0 00E+00 1 05E-04
48.45425 96,908 50 0 00E+00 8 91 E+00

1 27E-C Thermal Power

Nominal Heet Bounding
IOutput Heat Output
(Watts) , (Watts)
1M3E+03 3.07E+03

U-Z34
U-235
U-236

E-06 - 48,45425 000 222E901 9 OOE-02
E:-s 48.45425 96,908 50 0 00E+00 7 51 E-01

E-01
E+00

.o t a l _oa_

Y4
01,

E-09 48,45425 0 00
+00 48,45425 96,908 50 I

2 79E-03 2.79E-03
2 41 +05

Total ITotal

IU. Template Selection Svisnssry, Bnu S ry, awl Lse -
I emplate Sielecison Summr

iFrom SFD Used II- Reactor M or UGHrWATR UGHr WATERL0.Fuel Chmet %g 921A81M ALUM

SOL HU Constiuents U U
S OL Enrkchment % 92.5168132 60 to 100 _

Basis for Parameter DLfferences

L ' Burnup Summary (MWd)' .. Basis for burnup used in estimate:
From SFD Estimated

Nomsa 48 454258 N lNW" t Iunx cakaled tom tie besy metal mMss &s"ed

Bounding- 96 908S j8idnit bltrr assumed to bet Woe nuseat bffrt

Checks - - -

Estimated Bumupf
Bum Gven Bumup Estimated EOL HMtGlven EOL NM

NomInal 1 05j

Bounding 2771

'Reactor shiudown. core removal, storage, shippIg Or 0hw date cOrfimlmg Wat irradation ceased tor fuel

"Total btumup lor all hat assodated wilh this worksheet must be dolded by BOL heavy metal mass to get spedfic bumsup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fad and Templati Infolr wt L3>

Fuel Name RA-3 (UALX-HEU) JARGENTINA)
SNF ID t 634

Fuel Units & Desc". 32. 19 CURVED PLATES
Heavy Metal Mass BOL=5 722kg. EOL=4 595kg
ROD Storage Site SRS

'Fuel decay start date, 1987
Estimates as of: 2010

Template' ATE (Ught Water. Alum, 601o 100%, U)
'Template Burnup(MWd): 3672

Template BOL Heavy Metal Mass (MT): 0 00116689
Temilate Decay Time 20 Wears

Estimated
Canister usage

18'xI0,
1.33

II. Estiantes m x. x, b Y. Yb Gamma Sources

Photon Total
Ci/MWd From Nominal - Bounding Fuel Inbial' Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdf Bumup (MWd (CI) lnventones(CI) Inventories(CI) Group (bounding)
Ac-227 6_6313E10 1,06672 2,133 45 00_O+00 7.07E-07 I 41E-06 Avg MeV
Am-241 2 0060E-03 1,066 72 2,133 45 0 OOE+00 2 14E+00 4-28E+00 00150 2252E+14
Am-242m 4-2429E-07 1,06672 2,133 45 OOOE+00 4.53E-04 9 05E-04 00250 4683E+13
Am-243 14899E-06 1,06672 2,13345 0OOOE+00 1.59E-03 318E-03 00375 4085E+13
C-14 57135E-09 1t06672 2,133 45 6OOE+00 6.09E-06 1 22E-05 00575 4.375E+13
Ci-36 13124E-32 1t06672 2,13345 0 iOOE+OO 1.40E-29 280E-29 00850 2644E+13
Cm-243 1 6443E-07 1,06672 2,13345 0OOE+00 1.75E-04 351E-04 01250 1789E+13
Cm-244 29330E-05 1,06672 2,13345 6OOE+00 313E-02 626E-02 0.2250 2281E+13
Co-60 5 3186E-06 1,066 72 2,133 45 0 OOE+00 5 67E-03 1 13E-02 0.3750 9930E+12
Cs-134 31563E-03 1,06672 2,13345 0OOE+00 3.37E+00 673E+00 05750 1620E+14
Cs-135 34477E-06 1 06672 2,13345 0OOE+00 3 68E-03 736E-03 08500 2738E+12
Cs-137 20313E+00 1,06672 2,13345 0006+00 2.17E+03 433E+03 12500 I 64E+12
Eu-154 24513E-02 1,06672 2,133.45 OOOE+00 261E+01 523E+t01 17500 7177E+10
Eu-155 48175E-03 1.06672 2,13345 6OOE+00 5.14E+00 103E+01 22500 6296E+06
Fe-55 1 2397E-04 1,066 72 2,13345 OOE+00 1 32E-01 2 646-01 27500 3559E+06
H-3 4 5697E-03 1,066 72 2,13345 0OOE+00 4 87E+00 975E+00 3.5000 1 635E+04
1-129 7 50-07 1.066 72 2.133a45 0.006+00 8 03E-04 1 61E-03 50000 9247E+02
Kr-85 O850E-01 1,06672 2,133.45 0 O0E+00 1.16E+02 231E+02 70000 1021E+02
Np-237 9556tE-06 1,06672 2,13345 6OOE+00 1 02E-02 204E-02 1t1.0000 t44E+01
Pa-231 2 0359E-09 1,066 72 2,133 45 0 OOE+00 217E-06 4 344-06
Pb-210 49728E-11 1,06672 2.13345 OOE+00 530E-08 106E-07
Pm-147 4 8502E-02 1,066 72 2.133 45 0 00E+00 51 7E+01 1 03E+02
Pu-238 1 8254E-02 1,06672 2.13345 000E+O0 1 95E+01 389E+01
Pu-239 428t1E-04 1,06672 2,13345 0 OOE+O 457E-01 913E-01
Pu-240 2 4368E-04 1,06672 2.13345 000E+o0 2 60E-01 520E-01
Pu-241 33415tE-2 1,06672 2,13345 006E+00 356E+01 7 13E+01
Pu-242 3 6329E-07 1,066 72 2,133 45 0 00E+00 3 88E-04 7 75E-04
Ra-226 2 2854E-10 1,066 72 2,133 45 0 OOE+00 2 44E-07 4 88E-07
R-22 12426-07 1,066.72 2,13345 OOE+00 1 33E-04 265E-10
Ru-106 6 3589E6-0 1,066 72 2,133 45 0 OOE+00 6 75E-03 I 36E-02
Se-79 12933E-05 1,066.72 2,13345 000E+O0 1 38E-02 2376E-02
Sn-126 - S574E05 1,066.72 2,133 45 0 OOE+10 8 23E-02 2 47E-02
Sr-90 t9248E+00 1,066.72 Z13345 O OOE+OO 2 05E+03 4 11E+03
Tc-99 4 2239E-04 1,066.72 2,133 45 O 00E+00 4 51E5-0 9 03E.1-0
Th-29 5-0953E-12 1,06672 133 45 OOE+0 544E-049 1.09E-048
Th-230 418985E4+8 1,066.72 213345 6 OOOE+O 2 4647E05 a94E11 5
Th-232 I 927DE-14 1,066.72 Z1l3345 0DE0 206- 411E11

Ti-208 4a6024E48 1,066.72 133645 OE+O 491E45 4 12E+05
U-232 t.2582E407 1,066.72 Zt33 45 0 OOE+OO I 34E404 2 68E04 Therrna-l Prwer

U-233 2 5825E409 1,06672 Z133 45 0OOOE+OO 275E406 S.5tE406 Norrunall~eal, Bounding--
U-234 t 8450E404 1,O66.72 Z133 45 0 OOE+OO t 971E-0 3 94E-01 Output He Output
U-3 273E0 _ 67 O 11E0 2-3 IIE0 (Wa~tts) (waf)

U-236 1.5493E405 1,066.72 Z133 45 0 OOE+OO I 65E402 3.31tE402 2S54E+ol S.0E+01

U-238 -4 2a5IE49 1,066 72 000O 1 93E404 It86E404 It93E44 Total Total
Y-90 t.9254E+00 1,066.72 Z133 45 OOODE+OO 2 05E+03 4.1 1E+0
Other Radeonucidles 2 06E+03 4 13Em4

Ill. Template Sdection Sumvsire. Buraip Summary, and Ch.ecks 't
Template Selection Sumary

From SFD Used Basis for Parameter Differences
Reactor Moderator UGOrWATERt UGHT WATER

Fuel Cladding ALUM ALUM
SOL HM Constituents U U

BOt. Enrchment % 89 96321383 60 to 100

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

Nominal .0o66 72 NomWi bms cratid tms tie heavy met mass destroed.
Bounding 2,133 4soluitdmV bui ed s al br

Checks .

Estimated Bumupl
8umup Multiplir Given Bumup Estimated EOL HU/Given EOL HM

Nominal 059 101
Bounding] 1 i

'Reactor shutdown, core removal, storage, shipping or other date conifinrig that Irradation ceased lor luet

'ToW burnup lor alu s associated wifh ths worksheet must be dvided by 80L heavy metal mass to get specific bunmup values (MWSadT)

-_

ij
i tr

J

-,A
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Fuel Radionuclide Inventory Worksheet

.XFJ iuid!Templzte Infor mati on S-
Fuel Name RA-3 (UALX-HEU) (ARGENTINA)

SNF D # 636
Fuel Units & Descr 207. 19 CURVED PLATES
Heavy Metal Mass BOL=37.84kg, EOL-.30 139kg
ROD Storage Site: SRS

'Fuel decay start date 1987
Estimates as of 2010

Template ATR (Ught Water. Aun .60 to 100°.., U)
'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (Y) o 000116689
Temptate Decay'ime 20 years

Estimated
Canister usage

t18'x10'
863

I
-

It. Estimartes

i Radionucride

Ac-227
- , Am-241

Am-242m

, m - X. X b Yn Yb Gamma Sources

CUMWd From ' Nommal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template '. Fuet Bumup (MWd)
2

Bumup (MWd) - (Ci) Inventones(Ci) Inventones(Ci)

IPhoton TotalI Energy Photons/sec
Group ' (bounding)

4 3 1 4 1 1 5 0 A U i J L 4 U A
12 43 t4,5834 B60 tJ Wr+w

2 43 14.584 86 0 00E+00

e AgMeV

11 0 0150 1.540E+15
3 0 0250 3201E+147.292 43 14,584 86 6 19E4-

7.292 43 14,584 2 2.17E-02 0 0375 2 792E+14

5 7135E-09 7.292.43 I4 4 17E-0S 8,33E-05 I 0 0575 2 991E+14

I 3124E-32 7,29243 E+00 9 57E-29 1 91E-28

1 6443E-07 0 0OE+00 1 20E-03 2 40E-C

Cm-244 2 9330E-05 486 0 O0E+00 2 14E-01

0 0950 1 807E+14
01250 1 223E+14
0.2250 1 559E+14

0 3750 6783E+13
0 5750 1 107E+15

.. i

t
L-1

W-

I I

I

I

Co-60 E
Cs-134 Z
Cs-1 35 3
Cs-137 2
Eu-154 I
Eu-155
Fe-55 1
H-3 4
1-129 7

14.584 86
14.584 86 0 OOE+00

43 14584886 _ 0 8500 t.872E+13

7.292 43 14,584 86 2 96E+04 12500 1 069E+13

7.292 43 14,584 E +02 3 58E+02 17500 4.906E+11

48175E-03 7.292 43 14,584 e 3 51 E+01 7 03E+01

1.2397E-04 7.292 43 9 04E-01 1 81E+0O

7292 43 0 OOE+00 3.33E+01 6 66E+01

2.2500 4 -04E+07
2.7500 2 433E+07
3500u 1 lt8E+05

S 00 6321E.03
7 OX= 6 979E+02

0.00E+00 5 49E-03

Kr-85
Np-237
Pa-231

| Pb-21 0
a I Prn-147

L ; Pu-238
Pu-239
Pu-240
Pu-2

4
1

L , P242
|Ra-226

PaR-228

1 0850E-01
9 5561 E-06
2 0359E-09
4 9728E-1 1
4 8502E-02
1 8254E-02
4.2810E-04
2.4368E-04
3.3415E-02

14.584 86 0 00E+00
14.584 86 0 00E+00 7821E+01

Z 43 14594.86 0 (

7 91 E+02

7292 43 14
7,29243 - 14
7,292 43 14

6 0D00E+00 3 63E-07 7 25E-07
6 0 OOE+00 3 54E+02 7 07E+02

OOOE+00 1 33E+02 2 66E+02
0 00E+00 3 12E+00 6.24E+00
000E+00 1 78E+00 3 55E+00

Q43 14,584 86 0 00E+00
2 43 14,584 86 0 OOE+00
2 43 14,584 86 0 OOE+00

24

6 3589E-06
I 2933E-05

7,292 43
7,292 43
7,292 43

14,584 86 0.00E+00 908E-11 1 81E-10
OOE+00 4 64E-02 927E-02
0 OOE+00 9 43E-02 1 89E-01
0 OOE+00 8 i4E-02 1 69E-01- Sr-126 1 1574E-05

Sr-90 1 9248E+00
Tc-99 4 2239E-04
Th-229 5 0953E-12
Tt-230 4 1885E-08
Th-232 1 9270E-14
; Tl-208 4 6024E-08
U-232 12582E-07
U-233 2.5825E-09

2 43 - 14,584 86 0 00E+00 1 40E+04
2 43 14,584.86 0 00E+00 3 08E+00
2 43 14.584 86 0 00E+00 3 72E-08

7,292 43
7,292 43
7.292 43

14,584
14,584
14,584

_ _ _ _ , _ 
, . _ _

7,292 43 14
7292 43 14
7900 43 14

4584 86

-+OD 3 054-04 61 E-04
E.+00 1 41E-10 2 81E-10
E+00 3.36E-04 6 71 E-04
E+00 9 18E-04 1 84E-03 Thermal Power

E+00 1.86E-05 3 77E-05 Nominal Het Bounding -

E+00 1.35E+00 2 69E+00 Output - Heat Output
E-02 5 37E-02 7.36E-02 (Watts) (Watts)

E+00 1.13E-01 226E8-01 74E+02 3.8E+02
E-03 1 24E803 1.27E-03 Total Total

-2 7235E-06 7,292 43

U-236 5493E805 7.292 43

U -238 -4 2851-09 7,292.43
Y-90 1 92548+00 7,29243
-dOther Radlionuctides

mE Te-mplte Sclect-on Samna, Burop Surnmry, and Cbeckst J

TempLate Selection Summary . -
From SFD Used

Reactor Moderator UGHTWA1E UGHT WATER
Fuel Ctaitig ALUM ALUrM

BOL HM Constituents. U U
84OL Enrichment % 89 97773401 601to10

unpSummary (MWdf
5  

.i

1t' Bumup
From SFD Estimated I

NomInal7 7,29.43

Bounding I14 541484

14,584 E

000E+00 1 40E+04 2.81E+04
141E+04 2 82+04

4~,teA~

Basis for Parameter Differences:

n.- 4-~. k. ., .. lin . tei .. ate

ioerriai wn"s~ cakulated fIr tie heav ewe mms deskaye
teitdai burnuti amiried 1s be tewce ecmrnal buarrup

- i
Estimated Burnupl

Bumup Multiprwr Given Bumup Estimated EOL HMGiGven EOL NM

061 -2.0
1 2 2 1 j _ _ _ _ _ _ _ _ _ _ _ _ _ _

| _S_ ... _ 3,

'Reanor shutdown, Core removal, storage, shippIng or other date confimsing that tradlanor ceased tor luel

2Total burmup for ai Wel associated with this worksheet must be dvided by BOL. heavy metal mass to get specific buntup values (MWdMT)

I
I

'W. DOE/SNF/REP-078
-. Revision 0

I_
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Fuel Radionuclide Inventory Worksheet -

L Fuel and Template 1nfioa, .,,
Fuel Nanw. RECH-1 (CHILE)

SNF ID #- 708
Fuel Units & Descr 58 - MTR TYPE
Heavy Metal Mas: B60=1I 873kg. EOL-7 998kg
ROD Storage Site: SRS

'Fue decay start date 1999
Estimates as of: 2010

Template ATR (light Water. Alum 60 to t100%. U)
'Template Bumup(MWdy 3672

Template 5OL Heavy Meul Mass (MT): 0 00116689
Temulate Decay Tne 10years

Estimated
Canister usage

t8 x10
2 242j

1.1 Estimates I m X. X, b Y. Yb Gamma Sources

Phodon Total
CI/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)2 Bunnup (MWd)O (Ci) Inventones(Ci) lnventories(CI) Group (bounding)
Ac-227 2 8404E-10 3,669 13 7,33826 0 00E+00 1 04E-06 2 08E-06 Avg. MeV
Am-241 1 4935E-03 3,66913 7,33826 000E+00 548E+00 I 10E+01 00150 9960E+14
Am-242m 4 4390E-07 3,66913 7,33826 0 00E+00 I 63E-03 3 26E-03 00250 2006E+14
Am-243 t 4913E-06 3,66913 7,33826 000E+00 547E-03 1 09E-02 00375 1 831E+14
C-14 57217E-09 3,66913 7,33826 OOOE+00 2tOE-05 4,20E-05 00575 1 934E+14
Cl-36 1 3124E-32 3,669 13 7,33826 00oE+00 482E-29 963E-29 00850 1t77E+14
Cm-2U 2 0967E-07 3,669 13 7,338 26 0 00E+00 7.69E-04 54E-03 50000 8 233E+13
Cm-244 4 3001tE-05 3.669t13 7,338 26 000OE+W t58E-01 3161E401 02250 t 0ttE+14
Co-60 19798E5-0 3,66913 7,33826 000E+00 726E402 15E-041 03750 4530E+13
Cs-134 950795E-02 3,66913 7,33826 000E+00 333E+02 666E+02 005750 7354E+14
Cs-135 31 27E406 3,669 13 7,338 26 0006+0 127E42 2053E42 98500 3587E+1
Cs-137 2 5588E+W0 3,669 13 7,338 26 000OE+00 9 39E+03 It88E+04 12500 ttB68E+t3
Eu-tS4 5 4847E402 3,669t13 7,338 26 000OE+00 2 0tE+02 4 02E+02 t 7500 42B3+11I
EutSS It9469E402 3,669t13 7,338 26 00O0E+WO 7t14E+Ot t 43E+02 22V500 Z.818E+10
Fe-55 I17797E403 3 669 13 7.338 26 000OE+00 6 53E+00 I 31E+01 27500 3 933E+08
H-3 8 0065E403 3,669 13 7,338 26 0 00E+W0 2 94E+Ot S aBE+01 3 5000 4 e82E+07
I-129 7 5300E407 3.669 13 7,338 26 00O0E+W0 2.76E403 5 53E403 50000 3 891tE+03
Kr-85 2 0705E-01 3,669t13 7,338 26 00O0E+00 7 60E+02 t 52E+03 70000 4 323E+02
Np-237 9 5507E406 3,669 13 7,338 26 000E+W0 350E4-2 7 01E402 10000 4 854E+Ot
Pa-23t1 I 2740E409 3,669 13 7,338 26 0 00E+00 4 67E406 9 35E406

_ _

-

GI
Pb-210 1 1838-1t1 3.66913 7,33826 000E+00 434E-08 869E-08
Pm-147 6 7974E-01 3,669 13 7,338 26 0 00E+00 2 49E+03 4 99E+03 UPt

Pu-241 5 4058E-02 3,669 13 7,338,26 000E+00 1 98E+02 3 97E+02
Pu-242 3 6329E-07 3.66913 7.338 26 0 00E+00 1.33E-03 2 67E-03
Ra-226 83742E-11 3,669 13 7.33826 000E+00 307E-07 6 1SE-07
Ra-228 57734E-1S 3,66913 7,33826 000E+00 2.12E-11 424E-1
Ru-106 6 13564-03 3 669 13 7.338 26 0 00E+00 2 25E+01 4 50E+01
Se-79 1 2936E-05 3,669 13 7,33826 0 0E+00 4.75E-02 9 49E602
Sn-126 1 1574E4-5 366913 7.33826 000E+00 425E-02 849E-02
Sr-90 24417E+00 3,66913 7,33826 0 00E+00 896E+03 1 79E+04
Tc-99 4 2239E-04 3,669 13 7,33826 0 00E+00 1 55E+00 3 10E+00
Th-229 2 8568E-1 1 05E-08 2 10E-08

3,669.13 7.338-26 0 00E+00
1,669.13 7.33826 0 00E+00
3.669.13 7.33826 0 00E+00

Thernal Power !
Nominal Heat Bounding "

Output Heat Output
(Watts) ( (Watts)

-04 3.669.13 7.33826 0 00E+00 6 75E-01 t.5E+00
U-235 -2.7235E-06 3.669.13 0 00 2 05E-02 i 05E-02 2 05E-02
I 1-9`A I ~IAQ-r5O45 - At 6410 V 7 -'kqA 9A n tlfi..n m 6Ar64i9 I IAI=JtI I ID~. - I -n

U-238 -4 2851E-09 3,66913 000 7 98E-04 7 83E-04 7 98E-04 Total Total
Y-90 2 4423E+00 3,669 13 7,33826 0 00E+00 8 96E+03 1.79E+04
Other Radionucltdes 9 12E+03 82E+04

IIL Template Sdeection Sumnmu. Buriup SummYu, and Checks
Template Selectton Summary , I

From SFD Used Basis for Parameter ferences
Reactor Moderator UGtT WATER LIGHT WATER

Fuel Cllaldig ALUM ALUM
OL HM Constituents U U
BOL Enrichment % 79 9939132 60 to 100

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

&I!l[ t 3,6691t Nonbat bnmup calculatedf taon the heavy retal mass destnyedt
Bourw. gJ 7,338261te . Wierup _sed Is bhe tWice rnirial thl

Checks

Estnmated Stumup/
Bumup Mtl lbr Given Bumup Estimated EOL HMIGIven EOL HM

iNomhnt [ O 91 8 8 102

Bouficn gn t I9 . .

Ii

Reador shutsdown. core removal. storage, shipping or other date confirning ttat irradation ceased for fuel

'Total bumup for all tuel assoaated wath fs worksheet must be dhided by S0L heavy metal mass to get specific bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

XL Fuel and Template Inforation ,
Fuel Name RHF (FRANCE)

SNF ID# 179
Ful Units & Descr 4 - 2 CONCENTRIC TUBES

Heavy Metal Mass BOE3S69kg. EOL=2551kg
ROD Storage Site SRS

'Fuel decay start date- 1989
Estimates as of 2010

Template ATR (Stght Water. Alaun, 60 to 100' .. U)

aTemplate Bumup(MWd) 367.2
Template SOL Heavy Metal Mass (MT): 0 00116689

Temolate Decay Time- 20 years

Estimated
Canister usage

18xt10'
0 67

I r..--. �-.-
.,. t_. . m x_ yn J i 

v

ii. r maNM ff i -I ... -n -D _.

CiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide ' Template Fuel Bumup (MWd)' Bumup (MWd
5

- * (Ci) - Inventories(Ci) Inventones(Ci)

Photon Total
, Energy Photons/sec

, Group (bounding)

AC-227 2t,573 10 0 C 1 t 43E-0b Avg MeV
1 4.33E+01 J 0 0150 2m27E+15

AM-241 21,573 10 0 C

Am-242m 10.786 55 21,573 1 9 15E-03 0 0250A

I4899E-06 10,78655 21,57310 00OE+00 1 61E-02 3 21 E-02

5 7135E-09 10,786 55 E+00 6 1 6EM0

1 3124E-32 I 0 00E+00 1 42E-28 28 2 673Es14

t 6443E-07 t 0 00E+00 t.77E-03 1 809E414

Crn-244 2 9330-5 1.57310 0 00E+00 3.16 i 2.307EF14

Co-60
-l Cs-134
I Cs-135
LI Cs-t37

Eu-154
Eu-t 55

Ij Fe-55
-_ I. H-3
Ik - 1-1Z9

Kr-85
N' tt237
Pa-231
Pta21 01Pm-47

5-1 Pu-238
Pu-239

- Pu-240
1 Pu-241

Pu-242L Ra-226

5 31
315
344

86E-06 21.573.10 0 00E+00 5.74
21,57310 0 00E+00 E+01

03750 1 004E+14
08750 7 638E+15

0,786 55 21t573t0 t 7.44E-02 o 8500 2-769E+13

0.786 55 21,573 10 12500 t58tE+t3

10,78655 21,573 10 2 64E+02 5.29E+02

10.786 55 21,573 1 5.20E+01 1 04E+02

1.2397E-04 10,786 55 I 1 34E+00 26
0 OOE+00 4 93E+01 9 8 I 653E.05

O 0 00E+00 8 1 9 347E+03

21.57310 0 OOE+OO 7.0000 1 032E+03

21,573 10 C E-01 t I Dooo I tS7E+02

10786.55 21,573.10 0008+00 2.20E-05 4.39E-05

10.786 55 E407 1.07E-06

I 8502E-02 10,786 55 5 23E+02 1.05E+03

1.8254E-02 10,786 55 +00 1.97E+02 3 94E+02

4.2810E-04 E+00 4 62E+00 9.24E+00

2 4368E-04 0 0 OOE+00 2 63E+00

3 3415E-02 1.573 10 00OOE+00
21,57310 0 OOE+00
21,573 10 4 93E-06

10.78655 21,573 10 2 68E-10
Ra-a-L8
Ru-106 E-06 10.786 55 6 86E-02 1.37E-01

1 2933E-05 10,786 55 1.40E-01 2.79E-01

1 1574E-05 0 OOE+00 i

Sr-90 1 924 !157310 00OOE+00

Tc-99 4 21.57310 0 o .+OO

5 21,573 10 0OOE+00 550E-08 1 10E-07Th-229
Th-230 10,786 55 21,573 10 44 9 04E-04

Th-2392 10.78655 21.57310 2 OBE-10 4 16E-10.. .
.-08 10.78655 21t57310 000E+00 4 a 93-04-r

TI-208 + auc ov -b
3Fr E-0 271tE-03 Therrnal Poawer

U-232
U-233

E-07 10,786 55 21,573 1
E-09 10,786 55 21,5731
E-04 10,78655 21,5731

tO l

2 79E-05 5.57E-05

U1-234

7,-0 5.57-0 _omna _e_ Boundi.ng_.... _

1 8450E 1 99E+00 3 98E+00
_ = _ = _ _ _

U-235 -2.7235E-06 10,786 55

U-236 1 5493E-05 10,786.55

tF238 -42B51E-09 10,786.55
Y-90 1 9254E+W 10,786 55
Other Radionuclides

TlL T te SelectionSum-I Burm Su-ty and Chtecks
Template Selection Summa

From SFD Used

Reactor Moderator UGHT WATER UGHT WATER

Fud Ctaddmig ALUM ALUM
BOL HtM Constituents U U

SBOL Enrkchmint % 92.97 60 to 100

BI Burnup _ _ B
. From SFD Estimated

Nominal 10,786 ti
I 9oundmg~ -21.5731l 8

~ IChecirs

00 7.41 E-02 4.4BE-02 741 E-02

0 00E+00 1 67E-01 3.34E-01
8 72E-04 826E-04 8 72E-04

Nornrunal Host BoundJing
Output , Heat Output
(Watts) I (Watts)
2.57E+02 5 14+02

lotal Total

0 00E+00 2 08E+04
2 O9E+04

_ . _ _

asis for Parameter DOIferences-

Basis for burnup used In estimate

rmial bmeW cabaed tam tie heay mretal mass destoyed

idnr bata asmied to bi twice nomnal tunxp

Estimated EO0L HWGlven EOL H1M
1 03

Ir shudawn, core removal storage, slipping or other date conhrming that Irradation ceased for fuel

'Totai bumup for an luel associated with ths worksheet must be dvided by 0OL heavy metal mass ID get speeafic bumup values (MWdiMT)

t
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Fuel Radionuclide Inventory Worksheet
L Fud and Template lnfOmnal'uL L

Fuel Name: RINSC
SNF 10 #- 181

Fuel Units & Descr. 44- 18 FLAT PLATES
Heavy Metal Mass: BOt8061 12kg; EOL60 465kg
ROD Storage She- SRS

'Fuel decay stalt date 2035
Estimates as of: 2010

Templatea ATR (Ught Water. Alum_ 60 to 100., U)
'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (Ml) 0 00116689
Template Decay Time 5 years

Estimated
Canister usage-

18"x10'
183 1

U. Estimates .5 m x. X. b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)W Bumup (MWd)' (Ci) Inventones(CI) Inventones(Ct) Group (boundig)
Ac-227 t 4545E-10 62087 1,241.73 0 OOE+00 9 03E-08 1 81E-07 Avg UeY
Am-241 I 1190E-03 62087 1,241.73 OOOE+OO 695E-01 I 39E+00 00150 2396E+14
Arn-242m 4 5425E-07 62087 1,241.73 0 OOE+00 2 82E-04 5 64E-04 00250 5161E+13
Am-243 1 4921E-06 62087 1,241.73 0 00E+OO 9 26E-04 1 85E-03 00375 4763E+13
C-14 57244E-09 62087 1,241.73 000E+OO 355E-06 711E-06 00575 4683E+13
CI-36 13124E-32 62087 1,241.73 000E+OO 815E-30 1 63E-29 00850 29s5e+13
Cm-243 23676E-07 620 87 1,241.73 0 0OE+00 1 47E-04 294E-04 01200 2 585E+13
Cm-244 S 2042E-05 620 87 1,24t.73 0 OOE+00 3 23E-02 6 46E-02 02250 2.530E+13
Co-60 38208E-05 620 87 1,241.73 0 00E+OO 2 37E-02 4 74E-02 03750 1225E+13
Cs-t34 4 8693E-01 620 87 1,241.73 0 O0E+00 3 02E+02 6 OSE+02 8 5750 t 682E.t4
Cs-t35 34477E-06 62087 1,241.73 00E+OO 814E-3 432BE-03 08500 2.356E+13
Cs-137 21873E+00 62087 1,241.73 00E+00 I178E+03 3257E+03 2 2500 4383E+12
Eu-794 8 2053E-02 620 87 1,241.73 0 00E+0O 5 89-+01 1 02E+02 1750 1 838E+1t
Eu-155 3 9134E-02 620 87 1,241.73 0 0DE+00 Z43E+01 4 B6E+-0 22500 3855E+1t
Fe-SS 6 7429E-03 620 87 1,241.73 0 6OE+00 4 19E+00 8 37E+0 37500 22t8E+09
H4- 4 S99E-042 62087 1,241.73 000E+OO 6.5-E+00 1 32E+01 35000 2460E+08
I-t29 7 53804-17 62087 1,241.73 00OE+00 416BE-04 9 35E-04 9ooO 7735E+02
Kr-BS 2I 792E-01 62087 1,241.73 0 OE+00 1 78E+02 3 55E+02 70000 8636E+
Np-237 9 5479E46 620 87 1,241.73 0 OOE+00 5 93E6-3 19E-02 110000 9745E+oo
Pa-23t 89297E-t0 62087 1,241.73 0OOE+00 5754E-07 147E-06
Pb-2 317609E-02 62087 1,241.73 06E+00 234E-09 4167E-09
Pm-147 215452E+0 620 87 1,24173 0 6OE+00 11-8E+03 3 -16E+03
Pu-238 210550E-0 62087 1,241.73 000E+OO 1.28E+01 255E+01
Pu-239 4 2838E-04 620 87 040 73 0 OOE+OO 2 66E-02 5 32E-0a
Pu-240 24401E-04 62087 1.241 73 0006E+00 f 0 23E-t0 3203E-0t
Pu-24t 6 8764E402 620 87 1t241 73 0 OOE+OO 4.27E+01 8 54E+Ot
PU-242 3 6329E-07 620 87 24173 0 OOE+-0 1.26E-04 4 51E44-0
Ra-226 3 8045E-1 1 620 87 1,241 73 OODOE+OO 2 36E408 4 72E408
Ra-228 2 9902E-15 620 87 1,241 73 O OOE+OO I166E-12 371E-12
Ru-tO6 1 9055E4-1 620 87 1i241 73 0 OOE+OO I 18E+02 Z.37E+02
Se-79 1 2936E405 620 87 1,241 73 0 OOE+OO 8 03E-03 1 6t1E402
Sn-126 1 1574E405 620 87 1'241 73 0 OOE+OO 7.19E403 I 44E402
Sr-90 2.7505E+00 62087 1.24173 0OOE+00 1 71E+03 342E+03
Tc-99 4 2239E-04 620 87 124173 0 OE+OO 362E901 S 24E-1
Th-229 I 8848E-12 620 87 1,241 73 0 OOE+OO t.l7E4.3 2 34E409
Th-230 I17042E-08 620 87 1,241.73 O OOE+OO O06E45 2t12E-05
Ti 232 7 8132E-15 620 87 1,241t73 OOO0E+OO 485E-12 9 70E-1 2
Ti-208 4io063E-08 620 87 1.241 73 O OOE+OO 2-74E405 5 47E-45
U-232 I13151E407 620 87 1,241 73 OODOE+OO &16E-0 It63E404 ThermaltPower
U-233 I 9564E-09 620 87 1,241 73 0 OOE+OO 1.21 E406 2 43E406 Nominal Hoot Bounding.
U-234 I18371E404 620 87 1,241 73 0OOOE+OO 1.14E401 228E-01 Output Howtoutput
U-235 -2 7235E406 620 87 0 00 2 61 E402 2.44E402 2 61 E40 (watt) (waft)
U-236 I15493E-05 620 87 1,241 73 0oooE+oo 9 62E403 1 92E402 315E-01 e-30E+ot
U-238 -4 2851E409 620 87 0 00 I 65E40 1.65E402 I 65E402 Total Total
Y-90 Z.7505E+00 620 87 1,241 73N OOOE+OO 1 71 E+03 3 42E+03
Otiher Radionuckldes 3 1 9E+03 6.39E+03
lt. Tamipatte S&lecfton Summary, Bunep Surmniary, and Cheks -_ _ __ _ __ _ __.9-

Template Selecton Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator- UGHTWATER UGHT WATER TheS Temihate was used kr he tlodrq reascis:
Fuel Cladding ALUM ALUM Th1stu mndies ATR Teenpate on al bittre parameter jereicmi) maiag ATR a reasonable

BOL HKM Constitents U mm
SOL Enrichment % 19 772839 60 to 100

Bumup Summary (MWd)_ Basis for bunnup used in estimate'
Fron SFD Estimated

Nomina 620 87 biurnp calcuiated Iron he heavy metal mass destryed.
Boundtng1- 1,241 73 BaieN burnup assuired it be twsice mm"at bun

Checks

EstimatedBumud
Buup utiper Given Bumup Estimated EOL HWMGlven EOL NM

Nonamb t 0 03 1ol
Boundang- 0 06

'Reactor stsutdown. core removal storage. shipping or other date conbiming that Irradiation ceased tor tful.

'Total burnup for alt fuel associated with this worisheet must be divldd by 80L heavy metal mass to get speafic bumup values (MWvdMT)

-4

Li
U

U-
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Fuel Radionuclide Inventory Worksheet

;. Furl mid Template Infort-tion
Fuel Name- RINSC

SNF ID # 180
Fuel Units & Descr 70 -18 FLAT PLATES
Heavy Metal Mass BOL-9 366kg EOL18 498kg
ROD Storage Site SRS

'Fuel decay start date 1992
Estimates as of 2010

Template ATR (tight Water Alum .60 to100%. U)

aTemptate Bumup(MWd) 3672
Template 80L Heavy Metal Mass (MT) 000116689

- TemplateDecayTime 15 years

Estimated

Canister usage
18-x10'

194j

i
t
L- b, -y Yb :4 Gamma sources

1 Radicinu
A I c-227
Am-241
A.',SAlf

CiMWd From
- Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWdf Bumup (MWd)
2

(Cl) invenlones(Ci) - lnventone(CI)
Energy Photons/sec
Group ' (bounding)

clhde , X

822 01 1,644 03
822 01 1,644 03
822.01 1,644 03

3 77E-07 7=54E-07 A

1 47E+00 2 3E+00
3 57E-04 714E-4 I4

Xvg MeV

o 
'm

Am-243 822.01 E+00 1 23E-03 24! 413

l C-14 S7162E-09

CI-36 1.3124E-32
Ir Cm-243 1.8568E-07

_I Cm-244 3 5512E-05

822 01 0 00E+00 4 70E-06 3 808E413

3 0 00E+00 i t 0o 2.307E 113

1.64403 OOOE+00 I f 01250 1.581EM13

1.644 03 0 C 5 84E-02 02250 1 987E+12

Co-60 822 01 1,644 03 OC 1 69E-02 0.3750 8 706E+12

CS-1 34

Cs-137
E~u-154

Eu 155
Fe-55

Pa-231
Pb.210

PM-I147
Pu-238

- Pu-240

Ra-228
Ru-1 D6

Se-79
Sn-126
Sr-9O

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

822 01 1.644 a 1I39E+01 2 78E+01 O

822 G1 2 83E-3 S 67E403

+00 822 01 1,644 03 0 DOE+00 1 87E+03 375E+03 E+12

9 6841E-03
822 01 0 DOE+00 3 01 E+01 E+10

0 00E+00 7 96E+00 8 888E+07

4 6977E804 I 0 O0E+00 3 86E-01

6 0485E-03 1.644 03 0 O0E+O0 4 0
2 7500 5 342E+06
3 5000 3 395E+05
S 00 7 858E+02
,. X S^ , O ^.^JL u.7.5300E-C 1.644,03 0 00E+00 124E-03

822 01
822 01

1,644 03 0 C
1,644 03 0 C
1,644 03 Of

2 46E+02
r 85E-03 1.57E-02 I 11I000u 9772E+00

7.O0u g IWL3+V

1.36E-06 2 72E-06

:-t1 82201 1,64403 0OOE+00 2.19E-08 438E-08

I 8156E-01
1 8990E-02
4 2838E-04
2 4379E-04
425 1 E-02

1,64403 0 OOE+00 4A9E+02
1.644 03 0 00E+00 1.56E+01
1.64 03 0 OE+00 3 52E-01
1.644 03 0 00E+00 2 001
1,644 03 0 00E+00 3 49E822.01

82201
822 01

%01t 4 01 E-01
E+01 6 99E+01
E-04 5.97E-04
E-07 2A2E-07

1,644 03
1,644 03 1.211

822 01 1,644 03 0 00E+00 7.38E-12 t1.48E-1 I

1.9752E-04
1.2933E-05

822 C
822 u

1,64403 0OOE+00 1 62E-01
1,644 03 000E+00 1.OE4-02
1.644 03 OOOE+00 9 51 E-03
1.644 03 0 OOE+00 1.78E+032

A

1574E-05

201 1.644 03 0 OOE+00 3 47E-1 6 94E-01

822 01
822.01

822.01

822 01

1,644 (
1t644 C

0 3 23E409 6 46E409
2 76E-05 5 52E-05

O 127E-11 2.54E-11

1

2.3739E-09
1 8423E-04

-2 7235E-06

IE4 03 0 00E+00 3 84E-05
,644 03 0OOE+00 1.07E-04

,644 03 0 OOE+00 1.95-E6
.644 03 0.00E+00 1.51E-01
0.00 1 89E-02 1.66E-02

Thermal Power

Nominal Heat Bounding
output - "eat output
(Wrafts) ' ' (Wafts)
2.22E+401 4 45E+01
Total Total

U-235
UJ236 1 5493E-05 82201 1.64403 0OOE+00 1.27E-02

-4.2851E-09 82201 000 218E-04 213E804

2 1686E+00 822 01 1,644 03 0 OOE+00 1 78E+03
- 1 798+03

icides
E+03I

,Lennitate befection butm^urV, AV b

Template Selection SuMnaY
From SFD tUsed -

Renctor Moderator LIG47WATER UGHT WATER

Fuel Claddng ALUM ALUM

SOt HMM Constituents U U

i BOL Enrichment % 9313598185 60to 100

Bumup Summary (MWd)l . F_

F.~ SFD | Estimated

Nominal 8 2201 N

Bounding 3746 -1 1 4403 E

lasis Ior Parameter Dfferences

Basds for bumup used in estimate'

loNnalt buarup talcuate4 d km tie heavy metal mmst destryed

6cune tw *ssamied ba betM w roardit bem

. _ _ t

L1 I!Checks I - - - I --- - - -- -

Estimated Bumupf
Bumup MultplierI Given Bumup Estbmated EOL HN/Given EOL NM

Nominal 02 I I l

I Bounding 0 58 - 43.881

F Reactor shutdown. core removal, storage. sappig or ether date contimling itat Iracaton ceased for ht

aTotal buriup for an lel associated wit this worksheet must be dvkded by BOL heavy metal mass to get specific burtnu values (MWWWAT)

L
,
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1.

Fuel Radionuclide Inventory Worksheet
L Fuel andTemplate I mnuntioa.w-

Fuel Name: RPI (UALX-LEU) PORTUGAL
SNF ID 1e 943

Fuel Units b Descr 39 -ASSEMBLY
Heavy Metal Mass: BOL=30 381 kg, EOL-2923kg
ROD Storage Site: SRS

'Fueldecay startdate 1998
Estimates as of: 2010

Temipiate: ATR (Light Water. Alum, 60 lo 100%. U)
'Templ*te Bumup(MWd)- 3672

Template SOt. Heavy Mtal Mass (N[T): 0 00116689
Template Decay Time: 10 years

Estimated
Canister usage

18x1 0'

i163

1. Estimates - m IX. Xi b ya yb I Gamma Sources

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

Radionuclide Template FuelBumup (MWd)' Bumup(MWd)' (CI) Inventones(Ci) Inventories(Ci) I Gr
Ac-227 2 8404E-10 1,08955 2,17909 0 00E+00 3 09E-07 6 19E-07 AV
Am-241 I 4935E-03 1,089 55 2,17909 000E+00 1 63E+00 325E+00 oa
Am-242m 4 4390E-07 1,08955 2,17909 000E+00 4 84E-04 9 67E-04 I o0

;Dau (boundmg)

0250
Am-243 1 4913E406 1,08955 2.17909 00DE+00 1 62E-3 325E-03 0 0375 . 5438E+13

5 7217E-09 1,089 55 2,17909 00WE+00 623E-06 1 25E-05 I 0.0575 5744E+13
2.17909 000E+00 1 43E-29 2 86E-29 0 0850 3.495E+13
2,179 09 0 OOE+OO 2.28E-04 4 57E-04 0 1250 2.445E+13

.4wJ9 37E-02 02250 3001E.13
Co-60 03750 1.345E+13
Cs-134
Cs-135 3 4477E-06 1.089 55 2.179 09 0 ooE+00
Cs-137 2 5588E+00 1.089 55 2,179 09 0 006+00 2 79E+03
Eu-1 54 5 4847E-02 1,089 55 2,179 09 0 00E+00 5 98E+01 1.20E+02 1 7500
Eu-1 55 1 9469E-02 1,089.55 2,179 09 0 00E+00 212E+01 4.24E+01 2.2500 8.369E.09

1 94E+00 3 88E+00 2.7500 1 168E+08
74E+01 3 5000 1 390E+07

1-129 1 174E.03 _ -'LIKr-85 20705E-01 1.08955 217909 C
NP-237 9 5507E-06 1,089 55 2.179 09 0 00E+00 1 C
Pa-231 1 2740E-09 1.089 55 2179 09 0 00E+00 1 39E-06 2.78E-06
Pt-210 1 1838E-11 1,08955 2,179 09 0 00E+00 1 29E-08 2-58E-08
Pm-147 67974E-01 1,08955 2,17909 000E+00 741E+02 1 48E+03
Pu-238 1 9755E-02 1,089 55 2,179 09 0 00E+00 2.15E+01 4 30E+01
Pu-239 4 2838E-04 1,089 55 2,179 09 0 00E+00 4 67E-01 9 33E-01
Pu-240 2 4390E-04 1,08955 2.17909 OOE+00 266E-01 531E-01
Pu-241 54058E-02 1.089 55 2,179.09 000E+00 5 89E+01 1 18E+02
Pu-242 3 6329E-07 1.089 55 2,179 09 0 OOE+00 3 96E-04 7 92E-04
Ra-226 8.3742E-11 1,089 55 2,17909 000E+00 912E-08 1 82E-07
Ra-228 5.7734E-15 1.08955 2,17909 000E+00 6-29E-12 1 26E-11
Ru-106 6.1356E-03 1.08955 2,17909 000E+00 669E+00 1 34E+01
Se-79 1t2936E-05 1.08955 2,179 09 000E+00 1 41E-02 282E-02
Sn-126 1.1574E-05 1,089.55 2,17909 000E+00 1.26E-02 252E-02
Sr-90 2 4417E+00 1,089.55 2,179 09 0 00E+00 2 66E+03 5.32E+03
Tc-99 4.2239E-04 1,089.55 2,179 09 0 00E+00 4 60E-01 9.20E-01

If.

2 8568E-12
2 5310E-08
1 1631E-14
4 6705E-08
1 3151E-07
2 1650E-09
1 8399E-04

-2.7235E406

1,089.55 2,179 09 0 00E+00 3 11 E-09 6.23E-09
1,089 55 2179 09 0 00E+00 2 76E-05 5 52E-05

2,179 09 000E+00 1 27E-11 2.53E-11
2179 09 0 00E+00 5 09E-05 1.02E-04

0 00E+00 1 43E-04 2.87E-04 Thermal Power
2 36E-06 4.72E-06

U-234
U-235 1.089.5

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
3ASE+01 h 90E.01

Total Total

U-236 1 5493E-05 1,08955
U-238 -4 2851 E-09 1.089 55
Y-90 24423E+00 1.08955 2,17909 000E+00 266E+03 532E+03
Other Radlonucicles 2 71 E+03 5 42E+03

IIF. Template Selection Sonunary, Buraup S9mtry, and Checki -, I ' ' t.
Ternplate Selection Summary .

From SFD Used Basis for Parameter Differences:
Reactor Moderator UGHTWATER LIGhT WATER This Tempate was used tor the ilosiv9 reasow

Fuel Cladding ALUM ALUM The i mathes ATR Tepiale on at bA one parameier (ertn'onent) maiwg ATR a reasonable
BOL HM Constituents U U rae

SOL Enrichment % 19 883098412 6S to Ito

t

I i'

[Bumup Summary (MWd)' jBasis for bumup used in estimate:

U

I

From SFi I Estirtat
Nominal [

Boundmn-I
_1 089 s Noia tp cahulated tom the hea'y metal mass destoyed.

_ 2 179 Bo01 ° burrp assumed to St tiece nominal baTA

Estimated Bumupt
BumMup utieplr Given Bumup Estimated EOL HitGiven EOL HM

Nomnal _ _ _ _ I _ _ _ _

Bounding I 0 23 _

'Reactor shutdown, core removal. storage, shipping or other date contminig that Irradabon ceased or tuel

2Total bumup for ali uel associated with thi worksheet must be dvidede by SOL heavy metal mass to get specdic burnup values (MWd1MT)

DOEISNIFIREP-078
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Fuel Radionuclide Inventory Worksheet -

p Fuel and Temp1ate lnirrnafoemiost,§ -
Fuel Name RSG4AS (U308 LEU) INDONESIA

SNF ID 4. 288
Fuel Units & Descr 47 - ASSEMBLY
Heavy Metal Mass: BOL-56 18Bkg, EOL.51 479kg
ROD Storage Site SRS

'Fuel decay start date 1999
Estimates as of 2010

Template ATR (Light Water, Aium .60 lo 100'., U)

'Template Bumup(MWd) 3672
Template BOL Heavy Metal Mass (MT) 000116689

Template Decay Time 10years

Estimated
Canister usage

18'x10'
i 196

1.Estimatesor - -,, m x to b Y. Y. Gamma Sources

CiWMWd From Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

^ Template Fuel Bumup(MWd) Bumup(MWd) (CI) nventories(CI) bnventones(Ci)

Piboton TotalI
Energy ' Photonstsec

_ Group , (bounding)
Radiontt

I Ac22
iclide

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

4,45989 B,91979 oU
4,45989 8,91979 00
4.459 89 8,919 79 0 6

Wtr+wu 2 53E-06 Avg MeV
1 33E+Ot 00150 1213E+15

3 96E-03 I 0 0250 2.553E+14
Am-242m

4,459 89 8,919 79 1.33E-02 0 0375 2226E+14

CG14 4,459 89 8,919 79 E-05 5 1OE-05 00575 2350E+14

4,459 89 585E-29 1 17E-28 0 1BSO

4,459 89 9 35E-04 t B7E-03 Ot1

4 3001 E-05 O OOE+00 1 92E-01

Co-60 1.9798E05 0 00E+00 8 83E-02
.e an74 0 O0E+00 4 C 8 939E+14

Us-13i4 9 079oce
Cs-t35 3 4477E-06
Cs-137 2 5588E+00L Eu-154 5.4847E-02
Eu-I55 1 9469E-02

I , Fe-55 1 7797E-03
_1-3 8 0065E-03
1-129 7 530wE-07
K~r-85 2 0705E-01
ND-237 9 5507E-06

8.919 79 0 0E+00 I 0 8500 4 360E.13

8.919 79 0 0E+00 E+04 12500 1419E+13

4.459 89 8,919 79 4 89E+02 1 7500 S5182E+11

4,459 89 1 74E+02

4,459 89 7 94E+00 t S9E+Ot

4 E+00 3 57E+01
; 0 OOE+00 3 36E03 4 762E+03
4,

' 0 00E+00 9 23E+0 mu S293E+02

Pa-231
j I Pb-21 0

i PrrF147
I,, Pu-238

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

K Ra-226L_ Ra-228

1274
1183

9189 8,919 79 0 OE+00 42
S 89 8,919 79 0 OOE+00 5 I
, 89 8.919 79 0 00E+00 5.

11 000O 5 955E+01

4.459 89 8,919 79
E42 4,45989 8,919.79
E-04 4,459 89 8,919 79

, 3 03E+03 6 06E+03
J 8 81 E+01 1 76E+02

1 I 91E+00 3 82E+00
1 09E+00 2 18E+O02.4390E-04

S 4058E-02
3 6329E-07

4,459 89
4,459 89 8,919 79 0 OOE+00 2 41 E+02

8,919 79 0 OOE+00 62E-03
8.91979 OOOE+00 373E-07

4.459 89 8,919 79

Se-79 1 2936E-05
Sn-126 I 1574E-05
Sr-90 2 4417E+OO

4,459 89
4,459 89
4,459 89

8,9197

2 57E-11 5 15E-11
2 74E+01 5 47E+01
5 77E-02 1 15E-01

TC-99
Th-229
Th-230
Th-232
TI-208
U-232
U-233
U-234
U-235
U-236

42239E-04
2 8568E-12
2.5310E-08
1.1 631 E-14
4 6705E-08
1.3151 E-07

8,91979 000E+00 5.16E-02
8,919 79 0 0DE+00 1 09E+04
8,919 79 0 OOE+00 1 88E+00
8,919 79 0 00E+00 1.27E-08
8.919 79 0 OE+800 1 13E-04

1 03E-01

4,459 89
4,459 89

8,91979 00
8,91979 00

1 04E-10
4 17E-04 _ _

4.45989 8,91979 0OOE+00 5 87E-04 1.17E-03 Thermat Power
_ .

4.45989
A A44598

8;919 79 00OO+00 9 66-06 1 .9iE-os
8919Q79J W V,. 000

8 21 E-01 1 64E+00
1 8E-02 2.39E-02

Nommnal HeA - Boundting
, Output Heat Output

(Watt,) waft)4,459 89
4,459 89

0800
8,919 7

titR451 I 11E02 2.58,0
A GI E-u2> t OdIRF- I 1AE.2 2.2E+021.5493E-05

- 1,1- LiZ--- _ :
; mi --A_

1.5tE-02 I 0zivk^ i ia OA42851 E-OS 4,459i "
2 4423E+00 4,45

Other Radionuclides
511 h-1 em d.fr selecti

0 00E+00 1 09E+04 2 18E+04
1 11E+04 222E+04

Template Seleton Summary
-Frorn SFD Used Basis for Parameter Differences:

Reactor Moderator. LIGHTWATER ULGHT WATER Tempate vas uedfortella reasn

Fuel Cladding ALUM ALUM lits ualtches ATR Terplate on al but mne parnee (erlclM r ATR a rasorable

BOL HM Constituents U 1 matth

SOL Enrichrment % 19 68299334 60 b 100

Burnup Summary (MWd)- - Bsis for bumnup used In estimate-

BJ From SFD Estimated ma

Nominal ,.59 _ [Ne~elaJ biamup taAA d hast e mya mass desyed

Bounding 891979 oset buns asstsed Dbe tae e mial burrup

K Ak_
Estanated Bumup/

Bumup Muitiplier Given Bumsup Estimnated EOL HNMGiven EOL HM

I 025 101Nominal
I- n e.l

X b O Svvnv..y v � _

'Reactor shuitdown. core rernoval. storage, shipping or other date Confirmnng thSa racaton ceased for fuel

'Total burnup for at l associated with S-is work'sheet musst be divided by BOL heavy metal mass to get specific burup values (MWCVT)

DOE/SNI'/REP-078
Reviloln 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Iunortions Z_-

Fuel Name RU-1 (UALX LEU) URAGUAY
SNF ID a: 557

Fuel Units & Deser. 4- ASSEMBLY
Heavy Metal Mas= BOL=2 112kg, EOL=Zllkg
ROD Storage Site SRS

'Fuel decay start date: 1998
Estimates as of. 2010

Template. ATR (Light Water. Alum. 60to1000%.,U)
'Template Bumup(MWd): 367.2

Template SOL Heavy Metal Mass (MT) 0 00116689
Template Decay Tlme 10 years

Estimated
Canister usage

t8 x10'
1 Ot1 1

IL Esatirmites- M X . umxA x b Y. Yb Gamma Sources

. . I Photon Total
CUIMW~dFrom Nominal BoundmngFuel Inittal Activt Nominal Fuel Bounding Fuel Energ~y Photons/sec

Radionucelktr Tempbate Fuel Bumup (rdWdft Bumnup (MWd)2 (C i) Inventontes(CRI) Inventones(Ci) Group tboundimg)
Ac-227 2 8404E-10 1 89 3.79 0 OOE+00 5 38E-10 1 08E-09 Avg0 MeV
Am-241 I 4935E-03 1 89 3.79 000E+00 28.3E-03 566E-043 00150 5.212E+10
Am-242n 4 4390E-07 1 89 379 0 00E+00 8341E-07 7 68E-06 070250 1.084E+11
Am-243 9 4913E-06 1 89 379 0 00E+00 2 82E-01 565E-06 0 0375 9453E+10
C-14 537217E-09 1 89 379 000E+00 1.08E-08 2.17E40 00575 9986E+10
Ct-36 I 3124E-32 189 3.79 0006+00 2A49E832 497E632 o500 6076E+10
Cm5-240 2 0967E-07 189 3.79 0 OE+00 3.97E-07 72 04E-07 1250 4 250E+1
Cm-244 4 3001E-05 189 3.79 000E+00 14E-05 1.63E-04 2250 5214E+10
Co-60 1 9798E-05 1 89 3 79 0 00E+00 3.75E-05 7.50E4-05 3750 2.338E+10
Cs-134 9 0795E-02 189 379 0006+00 1 72E-01 3044E-01 05750 3 796E+1.
Cs-135 304477E06 189 3 79 0.00E+00 6 53E-06 1.31E-5 08500 13852E.10
Cs-137 2 5588E+00 1 89 3 79 000GE+00 48a5E+00 9 69E+00 12500 6027E+09
Eu-154 5 4847E-02 1 89 3 79 00O0E+00 1 04E-01 208E4-1 I175r0D 2201 E+08
Eu-155 1 9469E402 1 89 3 79 0 00E+00 3 69E402 7 371E42 22500 1 455E+07
Fe-5SS 1 7797E403 1 89 3 79 0 00E+00 3 37E403 6.74E43 2 7500 Z.030E+OS
H-3 8 0065E403 1 89 3 79 0 00E+00 I 52E402 3 03E402 3500 2 417E+04
t 129 7 5300E407 1 89 3 79 0 00E+00 I 43E-06 2 85E-06 5 0000 3 324E+OO

J-

b7 84E-01 7 0000 3 745E-01
11 oo 4251E-02

Pa-231 1 274U0t49 1 89 3 79 0 ut0E+O 2 41E-09 4 83E-09
Pb-210 1 1838E-11 1 89 379 000E+O0 2 24E-11 4 48E-11
Pm-I147 67974E-01 189 379 000E+00 1 29E+00 2 57E+00
Pu-238 1 9755E-02 189 379 000E+00 374E-02 7 45E-02
Pu-239 4.2838E-04 1 89 379 000E+00 8 11E-04 1 62E-03
Pu-240 24390E-04 1 89 379 000E+00 4 62E-04 924E-04
Pu-241 54058E-02 1 89 3 79 000E+00 1 02E-01 2 05E-01
Pu-242 36329E-07 1 89 3 79 000E+00 6 88E-07 1 38E-06
Ra-226 83742E-11 189 379 000E+00 1 59E-10 317E-10
Ra-228 5.7734E-15 189 379 000E+00 1 09E-14 219E-14
Ru-1 06 61356E-3 1.89 379 000E+00 1.16E-02 2 32E-02
Se-79 1 2936E-05 1 89 379 0 00E+00 2 45E-05 4 90E-05
Sn-126 1 1574E-05 1 89 379 000E+00 219E-05 438E-05
Sr-90 24417E+00 1 89 3.79 0 00E+00 462E+00 9.25E+00
Tc-99 4239E-04 1 89 3.79 0 00E+00 8 00E-04 1 60E-03
Th-229 2 8568E-12 t 89 3.79 0 00E+00 5.41E-12 1 08E-11
Th-230 2 53106-08 1 89 3.79 0 00E+00 4.79E608 9.59E-08
Th-232 11631E-14 189 379 000E+00 2.20E-14 4A1E-14
Ti-208 4 6705E-08 189 3 79 0 00E+00 8 85E08 1.77E-07
U-232 1 89 3 79 0 00E+00 2 49E-07 4.98E-07 Thermal Power

3 79 0 00E+00 4 1 OE-09 820E-09
3 79 0 00E+00 3 48E-04 6 97E-04
0 00 9 04E-04 8 99E-04 9.04E-04

Nornnal Heat Bounding
- Output Heat Output

(Watts) (Watts,
3 79 0 00E+00 2 93E-05 5.87E-05 6 OE-02 1.20E401

Total Total
Y-90 2 4423E+00
Other Radiotucides

lIL Template Sdlection Sinsry, Burnup Sunussy aid Checks 4 , w -< 9
[Template Selection Summary I

From SFD Used Basis for Parameter Drfferences:
Reactor Moderator UGHTWATER UIGHT WATER f s Trempate was used br tie ko reasnas.

Fuel Cladding ALUM ALUM Js s matehes ATR Temlnate a at kut ore parameter (entdsetl makai ATR a reasouble
BOL HM Constituents U U ntdL

BOL Enrichment % 19 81060606 60 to 100

Bumup Summary (iWdf Basis for butmup used in estimate:
From SFD Estamated

Nominal 0 001 1 a Nominal tup caluilated bus tie huavy metal mass dtsoyed.
Bountinhg 3. r x wssur asaed ls bte twre rsminal bup

(Checks , 1

I

Estanated Bumnup/
Bumu tipi5lr GesnaBumup Estimated EOL HMIGIven EOL HNM

t oo 4484 f10Nominal
Boundinl I 001O

. -------- -. _ . _

Reor shutdown, rcore removal, storage, slipping or other date cornfesing t81t irradiation ceased tor fuel

7Totail burrmup tor all uel assodated wtth this woksheet must be divided by i0L heavy metal mass to got specit burnup values (MWdM)

DOEtSNF/REP-078
Revision 0

March 2003
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Fuel Radionucilde Inventory Worksheet

i Fuel and Templalt Infor, mbor
Fuel Name RU-1 (UALX LEU) URAGUAY

SNFID# 1073
Fuel Units & Descr 15 - ASSEMBLY

--AWU-ul1U.. .7 92A9. EOL,7 91YA9

'Fuel decay start date 1998
Estenates as of: 2010

Template ATR (Ught Water. Alumr 60 to 100% U)

'Template Bumup(MWd) 3672

Estimated
Canister usage

18'x10'
0 42

ROD StorageSite SRS TemplateBOL Heavy MetMassM(MT) 000116689
Template Decay Tri. 10 years

31.Esfibnates - m x. , b Ya Yb Gamma Sot

_ Photon

CUMWd From , Norminal Bounding Fuel Initial Activity Nominal Fuel . Bounding Fuel Energy Ph

tRaidonuclide Template - Fuel Bumup (MWd) Bumup (MWd)f (Cl) lnventories(C) IrventorleC) Group (

Ac-227 2 84D4E-10 7 10 1421 0 00E+00 2 02E-09 4 03E-09 Avg MeV

- -1-1s 4Z '5 71A 1421 0 00E+00 1 06E-02 212E-02 0 0150

irces
Total

ihotons/sec
iounding)

, I-Cw

4 4390E-07 710 E+00 3 15E-06

1 4913E-06 0 ODE+00 1 06E-05

I m-243
Cm-244
Co-60

-i Cs-134
I Cs-135

Eu-i154
Eu-155

I Fe-55

Pa-231
Pti-210
Pm-147

CPu-238
Pu-239

5 7217E-09 0 00E+00 4 C 11

1 : 1421 000E+00 9s 00850 2278E+11

14 21 0 1250 1594E+11

7.10 14 21 E-04 6.11E-04 0 2250 1 957E+11

7.10 14 21 1A1E-04 2.81 E-04 0 3750 8769F+10

710 I 7 645E-01 1429E+00 C

3 4477E-06 710 14 21 - 0 00E+00 2 45E-05 4 90E45

2.55838E+00 7 10 E+00 1 82E+01 36f

5 4847E-02 0 00E+00 3 90E-01 8.252E+08
5 456E+07

t 9469E-02 0 00E+00 1 38E-01
14.21 0 00E+00 7 613E.05

1421 0008E00 E01 I 35000 9 065E+04

14.21 oa 1 07E-05 5 O000 1 24611+01

11 7.10
bS 7.10
S 7.10

1421
1421

oa 0 I 47E+00 2 94E+00 1 70000 1.405E+00

6 78E-05 1.36E-04 110000 1-594E-01

O 905E-09 1.81E-08 I

1 1838E-11
6 7974E-01
1 9755E-02

710 1421 000E+00 841E-11
14 21 C008E+00 4 83E+00
1421 000E+00 1A408-01
14 21 0 00E+00 3 D4E-3
1421 0 00E+00 1 73E-03
1421 0 00E+00 3 844-01

t.68E-t10
9 66E+00
2.81 E-01
6 09E-03
3 46E-03
7 68E-01

Pu-240
PU-241
Pu-242

I Ra-Z26
L7_ ~ ia-228

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

E-04 710
-04 7 10
-02 7 10
-07 710 0 2 58E-06 516E-06

5 95E-10 1 19E-098.3742E-11
S 7734E-15
6 1356E-03
1 2936E-05
1 1574E-05
2 4417E+00
4 2239E-04
2 8568E-12
2 531 OE-08

710
710 1421 0 O0E+OO 410E-14

1421 0 O8E+00 4.36E-02
1421 8OOE+00 919E4-5
14 21 0 OOE+00 8224-05
14 21 - 0O00E+00 1 73E+U1
14 21 OOE+00 3&00E403

8 2OE-14
8 72E-02
1.84E-04
1.64E-04
3 47E+01
6 OOE-037.10

710
710

2.03E-1 1 4 06E-11

1 1631E-14
4 6705E4-8
1.3151 E-07
2.1 650E-09
1.399E-04

-2 7235E-06
1.5493E-05
-4 2851E-09

7.1

14 21 0 OE+00 1 80E-07
1421 0 OE+00 826E-14
1421 0 OOE+00 3 32E07

1421 0 OOE+00 9 34E-07
1421 0008.00 1 _4E-08
1421 0 OE+00 1 31 E-03
0 00 3 39E-03 3 37E-03

Thermal Power

Nomunal 1eat Bounding
-Output - iHeat Outpuut
(Watts) - (Wafts)
2.25E41 4.50E41

Total Total

3 60E407

U-23
I U-236
i U-23

1421 000E+00 - 1.10E-04
0 00 213E-03
1421 0 OOE+

ladionuclides
3.53E+01

.7 Tenmte belection Sunmary, tsunnp :iny,r _
Template Selection Summary

From SFD Used Basis for Parameter Differences:

Reactor Moderator LGI4TWATER ULGHT WATER n Termplate was usedt fr the ItD reasom

Fuel Cladding ALUM ALUM Tr.s tualdies ATR Temrlate on all but oe paroreler (eriditrt) makis ATi a reasnabkle

SOL HU Constituents U U m

BOL Enrichment % 19 81060606 60 tol 100-

LJ Bumup Summary (MWd) F Basis 1 for bumup used iIn estimate
Frozm SFD Estimated

Nominal 002o 7.itoNmnnial bunp culled Ilrns tie heav retal mass destoyed

Bounding I 1421 BmrdM bumup essused o bte tikCe mamrl bhv"

_ IC~eChecks .- . 1

I
R _,nee Uuiltfiler I GivenS~ium~up

n 000 4484i
r~nsnelsn 0 01

Estintmted ECL HWMGiven EOI. HM
1 0 0

I v -.,-.,- - .vi - __-_-

RTactotf uifownr a t re iovscate wtrrage s twppheerothmt be d icofbyir theat metradab cmass tor etue

2Totat bumupftrar at u1rssodateriWiM th$WorkiSheetrmuslt betdVLd by8tL hetavymrretaimasstboget spercftcbuffp VWus (NlWrM)

Mac20
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenplate, Inforort ,,,

Fuel Namer RV-1 (UALX LEU) VENEZUELA
SNF lD J. 816

Fuel Unts & Descr- 56 - MTR TYPE
Heavy Metal Mass SOL,39698k; EOL=38713kg
ROD Storage Sie SRS

'Fueldecay start date 1997
Estimates as of. 2010

Template: ATR (Ught Water, Alum .60 to 1 00%/, U)
'Template Bumup(MWd): 3672

Template SOt. Heavy Metal Mass (MtT): 000116689

Estimated
Canister usage

18"x1O0
1 233

I. Estimates 3 I m x x, b Y. Yb Gamma Sources
Photon- - Total

CIVMWd From - . Nonunal Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel Energy Photons/see
Radionuclide Template Fuel Bumup (MlWd) Bumup (MWd)' (Ci) Inventorees(C) Inventorres(Ci) Group (bounding)
Ac-227 2 8404E-10 93338 1,86676 0 00E+00 2 65E-07 5 30E-07 Avg MeV
Am-241 1 4935E-03 93338 1,86676 0 OOE+00 1 39E+00 2.79E+00 00150 2539E+14
Am-242m 44390E-07 93338 1,86676 OOOE+00 4.14E-04 829E-04 00250 5343E+13
Am-243 1 4913E-06 933 38 1,866 76 0 OOE+00 1.39E-03 2 78E-03 0 0375 4658E+13
G-14 57217E-09 93338 1,86676 0OOE+00 5.34E-06 1 07E05 00575 4921E+13
Cl-36 t3t24E-32 93338 1,86676 0OOE+00 1.22E-29 245E-29 00880 2994E+13
Cm-243 20967E-07 93338 1,86676 OOOE+00 7 96E-04 3 416-04 01500 2094E+13
Cm-244 420E-05 93338 1,86676 0 OOE+00 410 E402 803E-02 002250 1571E+13
Co-60 t 9798E-05 93338 1,866 76 0 OOE+00 8 85E-02 3 70E-02 003750 1.152E+13
Cs-t234 9 0795E42 933 38 1,866 76 0 00E+00 8 47E+01 I 69E+02 0 5750 1 871E+t4
Cs-t35 34477E-06 93338 1,86676 0 OOE+00 3122E-03 6 -44E03 08500 9126E+12
Cs-237 215588E+00 93338 1,86876 . 0OOE+00 2 39E+03 4078E+03 12500 e ui9E+12
Eu-154 5 4847E-02 933 38 1,866 76 O OOE+OO 5t12E+01 tO02E+02 1 7500 1 084E+11

Eu-155 I 9469E-02 93338 1,S6676 0 OOE+00 1 82E+01 3.63E+01 2 e5Ou 7 p170E+09
Fe-55 I T797E403 933 38 t1,866 76 0 OOE+OO t 66E+00 3.32E+00 2 7500 1 OOOE+08

H-3 8 0065E-03 933 38 t,865 76 O OOE+OO 7 47E+OO It49E+Ot 35000 1 191E+07

I-t29 7.5300E-07 933 38 1,866 76 O OOE+OO 7 03E-04 141tE-03 5 000 10t4E+03

Kr-85 2 0705E-01 93338 0,86676 1 OOE+0 193E+02 38E+02 70xt 1WI128E+02
Np-237 9 5507E-06 933.38 1,866876 OOE+00 8945E-03 2 78E-02 t10X0 1.270E+01
Pa-238 -2740E-09 93338 0,86676 OOE+0O 1 t9E-06 2138E-0T
Pt>210 I 1838E-1tt 933 38 1,866876 O OOE+OO t1tOE-08 2.21 E-08

Pm-t47 6 7974E-01 933 38 1,866 76 0 OOE+OO 6 34E+02 t.27E+03

Pu-ZB8 It9755E-02 933 38 1,868676 OOO0E+OO t 84E+Ot 3 69E+Ot
Pui-239 4.2838E-04 933 38 1,866 76 0 OOE+OO 4 OOE-01 8 OOE-01

-9240 2 4390E-04 933 36 1,866 76 0 6OE+0 2286E-0 4 55E-01
Pu-24t 5d405dE-02 93338 1,866d76 OOOE+O 505E+3t 4 OE+02
Pu-242 3 6329E-07 933 38 1,866 76 0 OOE+OO 3.39E-04 6 78E-04
Ra-226 8.3742E-tt1 933 38 t 866 76 0 OOE+OO 7 82E-08 I 56E-07

Ra.228 5 7734E-1tS 933 38 1,866 76 OOODE+OO 5.39E-t2 I 08E-1 1

Ru-tO6 6t1356E-03 933 38 1,866 76 OOODE+OO 5 73E+OO t tSE+Ot

Se-79 t2936E-OS 93338 1,86676 OOE+OO 1t21E-02 24tE-02
Sn-t26 t.tS74E-05 933 38 t,866.76 0OOOE+OO I 08E-02 Zt16E-02

Sr-90 2 44t7E+00 933 38 1,866 76 0 OOE+OO 2 26E+03 4 56E+03

Tc-99 4.2239E-04 933 38 1,866876 0 OOE+OO 3 94E-01 7 88E-01

Thz229 2 8563E-12 933 38 1,866 76 0OOOE+OO 2 67E-09 5 33E-09

Th-230 2ZS310OE-08 933 38 1.866.76 0 OOE+OO 2.36E-05 4 72E-05

Th-232 t.163tE-14 933 38 1.866.76 OOOE+OO t 09E-11 2-17E-1tt

Tt-Z08 4 6705E408 933 38 1.866 76 0 OOE+OO 4.36E-05 8 72E-05

R o-232 1d3att E47 933U38 W.866.76 OOODE+OOt e23E-04 245E-tYi ThermaltPoaer
U-233 u l g 650E-09 93338 1 t866.76 OaOE+ O 2a02E-06 4d04E-06 Nominal aHat Bounuang
U-234 t.839E-04 933 38 1.866.76 0 OOE+OO I 72E-01 3 43E-01 Outputt Heat Outpu+.

U-235 -2 7235E-06 933 38 0.00 t 64E-02 I 39E-02 I 64E2-02 (Watts)} (WV"t)

U-236 t.5493EOS 93338 1.866.76 OOO0E+00 t 45E402 2 89E-02 zss5E.ot 591E+01

U-238 *4.2851tE-09 933 38 000 t 08E-02 t 08E-02 I 08E-02 Total Total

Y-90 2.4423E+00 933.38 1.866.76 0 OOE+OO 2 26E+03 4 56E+03

Other Radionscitdes 2 32E+03 4 64E+03

IIL Template Sdec S 19112ry6 Brp Su 60n1a0, an0d t0ed,
Temptate SeleuB oon Summary

From SFD Use0 Basis for Para
Reactoar Modertor UGHT WATER UIGHTWATER This Tewate was wedtbr Dv foH"e reascas

Fue tCladding ALUM AtLUM This fuel ruictme ATR Terrocate on at ttd t Ce paramter jeritrey rrakrsg ATR a reasmble
SOL Htt Constituents U U rnat

St3L Enrkchment % 191126847 60 totOO

Bumup Summary (MWdf rm F Basis for bumrup usged in estimarte:

Nominal 933 38 Nmed trnup cahluated fra the heavy metl mass destroyed.
Bourndhg 1 866 76 8tte burrbup aswamd to bt ele mmkl haTm

Chleckcs

Estimated Bumup/
Nm mup ualer Ghen Bumup Estimated EOL HMG1ven EOL Ht4

NomMtai 0 07 E E G
Boundrng .015

'Reactor shutrwn, core removal. storage. shtpping or other date confirming that irradation ceased for fuel
5
Total bumup for alt tue assocdated with hs worbsheet must be divided by BOL heavy metal mass to get specific bumup values (MWtUT)

-t

b
Ii
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Fuel Radionuclide Inventory Worksheet

ILFe and Template Jafo- t _.
Fuel Name SAPHIR US3S2-LEU (SWITZERLAND)

SNF ID #- 443
Fuel Units & Descr 39 - MTR TYPE
Heavy Metal Mass, 8OL.79732kg EOL.71 19tkg
ROD Storage Site- SRS

'Fuel decay start date 1993

Estimates as of 2010
Template- ATR (Light Water Alum .60 to 100%. U)

aTemptae lBumup(MWd) 3672
Template SOL Heavy Metal Mass (MT) 000116689

Temnlale Deeayv The 15 years

Estimated
Canister usage-

t8-xt(0'
1 t63

11. Estimates -. In x z X. b Y. Yb I Gamma Sources

Photon - Total
CtIMWd From t Nominal Bounding Fuel Initial Activity tNommal Fuel Boundmg Fuel Energy Photonstsec

Template - Fuel Bumup (MWd)2 Bumup (MWd) (CI) lnventones(Ci) InventouIes(C) Group (bounding)
.n9FlPnd-n-..riir

Ac-227 4 5861 E-1
Am-241

; 00OE-00 371E-06
S 0 00E+00 1 44E+01
9 000E+00 351E-03

t 4zt v AV9 I? AS)r- 
AV_

Arn-242m 1 49 16.176 9

An-243 8,088 49 16.176 99 0 00E+00 1 2

8.088 49 16.176 99 000E+00 4 e 0 0575 3747E+14C-t
CK3 8.088 49 16,176 99 0 00E+00 0 0850 2.270E+14

8.088 49 16,176.99 3 00E-03 0 1250 1.556E+14

3.5512E-05 8,088 49 16,176 99 5 74E-01 02250 1 955E+14

t 0ItE45 t 088 49 1 66E-01 0.3750 8567E+13
*.v--u -c, w_

Cs-134 1.6931 E-02 8,088 49 1.37E+02 2 74E+02 I 05750 I 3s1Et15

Cs-135 3 4477E-06 E+00 2 796.02 5.58E-02 0 8500 3 303E+13

Cs-1 37 0 00E+00 1 84E+04 3 6

Eu-1 54 6.176 99 006E+00 2 96E+02

Eu-t ~49 16.176899 0006E+00
8.08849 16,17699 7.60E+00 I 27500 5256E+07

8,088 49 16,176 99 9.786E+01 35000 3.341E+06

7 500E-07 8,088 49 I E-03 1.22E-02 50000 7.775E+03

Kr-85 1 4989E-01 8,088 4 121E+03 2A2E+03 70o 8- t612E+02
-+ A 7 73IE-0 i SSF-01 11 DOOM 9 672EFot

INp-237 E
Pa-231 1

9 5534E-06 - - --- -. 4 - - -- -----

0 00E+OO 1.34E-05 2 68E-05

'I Pti-21 0
i I Pm-147

iu Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
| a-226
Ra-228

- - Ru-1 06
Se-79
Sn-126
Sr-90

I ' 99 0 OOE+00 2 15E-07
16.176 99 0 0OE+00

8.088 49 16.176 99 0 OE+00

2 4379E-04
42511 E-02
3.6329E-07

8,088 49
8,088 49
8,088 49
8,088 49

16,17699 01
16.176.99 0 0 I 97E+00 3 94E+OO

3 44E+02 6 88E+02
2 94E-03 5 88E-03

16,17699 OODE+00 1.19E-06 2.38E-06
16,17699 0OOE+00 726E-11 1.45E-10

16.176 99 OOOE+00 1 60E+00 3.20E+00E-04 8,088 49
E-05 8,088 49 16.17699 0C

16176 99 0 11 1574E-05 8,088 49
2 1680E+00 8,08849

+00 1.0SE-01 2 09E-01
E+00 9.36E-02 1.87E-01
+00 1 75E+04 3S51E+04
E+00 3 42E+00 6 83E+00
E+OO 3 18E-08 6.35E-08

Tc-99
Th-229
Th-230
Th-232
TI-208
U.-232
U-233
U-234
U-235
U-236
U-238
Y-90
Other Radiontuclides

42239E-04
3 9270E-12
3 3578E-08
1 5452E-14
4 6705E-08
1 3045E-07

8,088 49

0 OOE+00 2 72E-04
16,176 99 0 OOE+00
16.176 99 0 OOE+00

1t25E-10
3 78E-043.08849

8,088 49 16,176 99 0 OOE+00 1 06E-03
8,088 49 16,176 99 - 0 OOE+00 1 92E-05

8,08849 16,17699 OOE+O 1 49E+00

21 hermal Power

E-06 8,088 49
E-0S 8,088 49

0 00 3 42E-02
16.176.99 0 O6E+00

3 84E-05 Nominal heat Bounding
2 98E+6O S ,Outpumt Heat Output
3 42E-02 (Watts) Watts)
2.51E-01 2.19E.02 4.E+802
2.15E-02 Total Total
3 51 E+04

_ _ - . i _ _ _

E-09 8,088 49 0 00
E+00 8,088 49 16.176 99

2 15E4

1 76E+04 3.52E+04

lt. 1 p te Selection Summita , Burn p SaINh rv, and Cbecks __ ____ ,g,'___

Ii1 J Tenmplate Selection Summary '
I From SFID I Used sBasis for Parameter DIfferencses:

Reactdr Moderator- UGHT WATER UrGHTWATER The Template was tsed forthe tr reasoi

t Fuel Claddinrg ALUM AEUM atu malctes AT. Template an al btn one parameter (enimern) matrg ATR a rebasonale

B0.L HM' Constituents U U mati

0 i 8vL Enrichment % 19 83740991 60 to 100

Li Bumup Summary (MWd)2 - .- - Basis far burnup used in estimate:

From SFD Estilmatled
Nrnhal |B 088 49 Normal btrp calated from the heavy metal miss destYec

Boundng . 16.17699 Bo1udrgt baruassumed to be twece nsemnd bOrne

Checks -

Estimated Bumup'
uru Given Burnup Estimated EOL HM/GIven ESt HM

Nominal 0 _ 1.01
Bounding o 64Ii

IL 'Reactor shutdown, core remnoval, storage, sthipping or 0ther mate 0orein'Mng tva Irradatson ceasert for RiJe

-Total burnup for at luel assodated with this worksheet must be dvKled by S0L heavy metal mass to get spedkic burnup values (MWd(MT)
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Fuel Radionuclide Inventory Worksheet
L Fue andiTenplateosinfto n rmati

Fut Name: SAPHIR UALX-HEU (SWITZERLAND)
SNF tD #- 444

Fuel Units & Descr. 76 - MTR TYPE
Heavy Metal Mass: BOL-21 447kg. EOL=12kg
ROD Storage Site' SRS

'Fuel decay start date: 1993
Estimates as of 2010

Template. ATR (Ught Water, Aklum .60 to 100%. U)
'Template Bumup(MWd): 367 2

Template BOL Heavy Metal Mass (T). 0 00116689
Ternoate Deca Timer 1 ea

Estinated
Canister usage

18sx10'
E 317

11. Emb s Y. u - mX b . Gamma Sources

Photon Total
CVhtWd From , Nominal Bounding Fuel Initial Activity Nomninat Fuel Bounding Fuel Energy Photons/see

Radionuclide Template Fuel Burnup (MWd)? Burnup (MWdt (Ci) Inventones(Ci) Inventones(Ci) Group (bzounding)
Ac-227 415861E-10 8,94630 17,89261 0 00E+00 41 6E-06 8 21E-06 Avg Me1
Am-241 3 7832E-03 8,94630 17,89261 0 OOE+00 1 60E+01 319E+01 0.0150 2134E+15
Am-242m 43410E-07 8,94630 17,892.61 0 OOE+00 3988E-03 7 77E4-0 00250 4451E+14
Am-243 I 4907E6-0 8,94630 17,89261 0 OE+00 1 33E102 2 67E-02 00375 3867E+14
C-14 5 7162E-09 8,946 30 17,892 61 000OE+00 5tIE405 ItO2E404 0 0575 4 145E+14
Cl-36 t 3124E-32 8,946 30 17,892 61 O0E01+00 I 17E-28 2 351E-28 0 0850 2 510E+14
Cm-243 I 8568E-07 8,946 30 17,892 61 0 O0E+00 t 66E-03 3 32E-03 o 1250 --- m2E+14
Cm-244 3 5512E-05 8,946 30 17,892z61 0 OOE+00 3 18E-01 6 35E-011 02250 2163E+14
Co-60 I10261E405 8,946 30 17,892.61 000OE+00 9t18E402 It84E-01 0 3750 9475E+13
Cs-134 I16931E-02 8,946 30 17,892-61 000OE+CO t1 1E+02 3 03E+02 0S750 1 538E+1S
Cs-135 3 4477E-06 8,946 30 17,892 61 0 00E+00 3 08E-02 6 17E-02 0 8500 3 653E+13
Cs-137 2.2800E+00 8,94630 17,89261 0OOE+00 204E+04 408E04 12500 1 845E+13
Eu-tS4 3 6656E-02 8,94630 17,892 61 0 OE+00 3 28E+02 6 56E+02 1 7500 7733E+11
Eu-t 55 8 66E+01 1 73E+02 22500 9 674E+0t

4 20E+00 8 41 E+00 27500 5.814E+07
3 695E+06

17.8

UKr-85 1 4989E-01 8.946 30 17.892 61 0 OOE+tJ
ND-237 9 5534E-06 8.946 30 17,892 61 0 W0E+00 8 55E-02 1 71E-01 I
Pa-231 1 6550E-09 8,946 30 17,892 61 0 00E+00 1 48E-05 2 96E-05
Pb-210 2 6631E-1 1 2 61 0 00E+00 2 38E-07 4 77E-07

1 62E+03 325E+03
1.70E+02 3 40E+02
3.83E+00 7 66E+00
2 18E+00 4 36E+00
3 80E+02 761E+02

I -

Pu-240 2 4379E-04 8.946 30 17,892 61 C
Pu-241 4 25 1 E-02 8,946.30 17,892 61 000E+00
Pu-242 3 6329E-07
Ra-226 1 4

8,946.30
8,946.30
8,946.30
8,946.30
8,946,30

17.892 61 0 00E+00
17,892 61 0 00E+00
17,892 61 000E+00
17,89261 0 OOE+00
17.892 61 0 OOE+00

3.25E-03 6 50E03
1.32E-06 263E-06

Se-79 1.2933E-05
Sn-126 1 15744-05 8,946.30 17.892 61 0 OOE+00 t
Sr-90 2 t660E+00 8,946.30 17,892 61 O OOE+00 i 94E+04 3 88E+04
Tc-99 42239E4D4 8,946 30 17,892Z61 0 OOE+00 3 78E+00 7 56E+CO
Th-229 3 9270E-2 8,94630 17,89261 OOE+00 3951E-018 7 E4-08
Th-230 343578E-08 8,94630 07,892 6 7 06E+00 3 6E.04 6 766-04
Th-232 t S452E-t4 8,946 30 17,892 61 0 00E+00 I 38E-110 Z76E-tO
Tl-208 4 6705E-08 8,946 30 17,892 61 000OE+00 4 18E404 8.36E044
lJ-232 t3Ci45E407 8,946 30 17,892 61 000DE+00 t t7E403 2.33E403
U-233 2-3739E409 8,946 30 17,892 61 0 00E+00 2 12E405 4.25E405
tJ-234 I 8423E404 8,946 30 17,892 61 0 00E+O0 1 65E+00 3 3CE+Co
U-235 -2 7235E406 8,946 30 0 00 4 20E402 1 76E402 4 20E402
U-236 I 5493E-05 8,94 30 t17,892 61 0 00E+C0 1 391E41 Z.77E401
U-Z38 -4.2851E-09 8,946 30 0 00 6 76E404 6 38E404 6 76E044
Y-9O 21686E+00 8,94630 17,892 61 0 00E+00 1 94E+04 3 88E+04
Other Rackonuclldes 1 95E+04 3 89E+04
nl. Tempiate Sdeeion Sum r, Burnup S rnuyr?. en Ceclks w2&
Template Selecbon Summary

From SFD Used Basis for Parameter Differences:
Reactor Modeor LIGHT WATER LIGHT WATER

Fuel Cadding- ALUM ALUM
SOL HM Constituents: U U

BOL Enrichment % 90623182?7 60 to 100

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

Nomrinal 8.9468 t txuiup calculated from the heal mdal mass es"Ae
Boundng 17 892Z61 B Surdmg tp assursled ts be twice romal btmB

Checks I

Estinated Bumnupi
Bumup MultV7e3 Given Bumup Estimated EOL HM/Gaven EOL HM

Boundng 265
'Reactor shutdown, core removal. storage. slipping or other date conierming tho Irradiation ceased for fue

Thermal Power
lommina Heat Bounding

Output - Heat Output
(Watts) (Watts)
2.42E+02 4.14E.02

Total Total

[1
LA

'Total burnup lor ad fuel associated with thei worksheet must be divded by SOL heavy metal mass to get specific bumep values (MWd44T)

, _

DOEISNFIREP-078
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Fuel Radionuclide Inventory Worksheet

3LFeel and TenmplaeInt mdrn~e
Fuel Name SAPHIR ULAX MEU (SWITZERLAND)

SNF IDs 945
Fuel Units & Descr 52 - MTR TYPE
Heavy Metal Mass BOL35 984kg EOL-2808kg
ROD Storage Site SRS

'Fuel decay start date: 1993
Estimates as of 2010

Template ATR (Light Water. AJum, 60 10 1 00., U)

Template Bumup(MWd) 3672
Template BOL Heavy Metal Mass (UT) 0 00116689

Temnhte r Time 15ars

Estimated
Canister usage

185xtO'
r 217

U:.Estimutes . &,` m iX. X b Y. Yy Gamma Sources

- I Photon Total

CvMWd From
Temo.net

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

Fuel Burnup (MWd)' Burnup (MWd) (CO) Inventories(Cf) Inventories(Ci) Group (bounding)
Radionuclide

4 5861E-10 6,79581 13,591.62 0C
1 7832E-03 6,795 81 13,591 62 0 C

6.23E-06 Avg MeV
242E+01 00150 1 621E+15
5 90E-03 0 0250 3.381E.14
2 03E-02 I 00375 2.953E+14

4 3410E-07 6,795 81 13,5911
Am-243 1 4907E-06 6,795 81

I C-14
Cl-36

I Cm-243

5 7162E-09 3 88E-05 7 77E-05 0 0575 3148E+14

1.3124E-32 E+00 8 92E-29 1 78E-28 0.0850 1 907E+14

1 .8568E-C 1 62 0 00E+00 I t26E-03 2 52E-03 01250 1.307E+14

Cm-244 1 62 0 0OE+00 2 41 E-01 4 83E-01

'.1

Co-60
Cs-1 34
Cs-135

13,591 62 0 00E+00
6,795 81 13,591 62 0 008+00

6 97E-02

3 4477E-06 6,795 81 13,5911 .7n75E+13

Cs-137 2.2800E+i00
Eu-154 3 6656E.02
Eu-155 9 6841 E.03
Fe-55

Pa-231

Pb210

Pm-1417

Pu-239

4 (
6 (

6,795 81
6,795 81
6,795 81
6,795 81
6,795 81
6,795 81
6.795 81

2 49E+02 4 98E+02
2 0 00E+00 6 58E+01 1 32E+02 22500 7.348E+08
2 0 00E+00 3 19E+00 6 38E+00 2 7500 4416E+07

2 0 00E+00 411E+01 8 22E+01 1 35000 Z807E+06

310E+04 I 12500 1 402E+13
1 7500 5.874E, It

13.591 62 0 00E+00 512E-03 1 02E-02
I3 5901 62 0 DOrE+0 Ir

z-06 6.795 81
I B-,D

13,591.62 0 00E+00 6 4
I 6550E-09 6,795 81 13,591.62
2 6631E-11 6,795 81 13,591.62 3 62E-07

1 8156E401 6,795 1 E+03 2A7E+03

1 8990E02 1 i 29E+02 2.58E+02
2 0 00E+00 2 91 E+00 5.82E+00

Pu-240 13,591 62 0E+00 I 66E+00 3.31E+00

Pt E02 6.795 81 13.591 62 0 00E+00 2 8

Pt E-07 6,795 81 13,591 62

Ra-226 1 4725E-10 6,795 81 1. 2 00E06

Ra-228
Ru-1 06
Se-79

8 9760E-15
1 9752E-04
1.2933E-05

6,795 81 1. 0 O0E+0 6 1OE-11 1.22E-10
0 O0E+00 1.34E+00 2 68E+00
000E+00 879E402 1 76E801

Sn-126 1.1574E05 6,795 81 13.59162
Sr-90 2.1680E+00 6,795 81 13,591 62

Tc-99 4.2239E-04 6,795 81 13,591 62
Th-229 3.9270E-12 6,795 81 13,591 62

Th-230 3.3578E-08 6,795 81 13,591 62
Th-232 15452E-14 6,795 81 13,591 62
Tl-208 4 6705E-08 6,795 81 13,591 62

U-232 1.3045E-07 6.795 81 13,591 62

U-233 2.3739E-09 6,795 81 13,59162
tl-2tI A8423E4 679S 81 13.591 62

0 OOE+00 7 87E802 1 57E-01
0 O0E+00
0 O0E+00

1tA7E+04 2 95E+04

2 28E-04 4 56E-04
1 05E-10 2 10E-10
317E-04 6 35E-04
8 86E-04 1.774-03 Thermal Power
1 61E-05 3.23E-05 Nominal Heat Bounding

+00 1 25E+00 2 50E+00 Output -' Heat Output

i
I

U-235 -2.7235E-06
U-236 - 1.5493E-05
U-238 *42851 E-09
Y-90 2.1686E+00

300 3 5E-02 1 65E-02 3.50E-02 (Watts) - - (Watts)

00DE+00 t05E-01 2t11-01 [ 1.84E+02 368E+02

6 64E-03 6 61 E03 6 64E-03 Total Total
1.62 0 00E+00 1 47E+04 2.95E+04

Other Flacionuclides 1 48E+04 2 96E+04

Template Selection Summary _______

From SFD Used Basis for Para

Reactor Moderator [ HWAE UGHT WATER Ths Ternplate was t* dtor the JokVg reasor6

Fuel Cladding AL[ M ALUM This kW triates ATR Terrlate an aol but oe araeter emindaw rmakag ATR a reaserable

BOL HM Constituents U U Matoh.
BOL Enrichment % 45.07146122 60 to 1 -

Buumup Summary (MWd) r

From SF0D
Nommal |

IChtcks

- asis for bumup used in estimate:
Estimated

679581 Nomnal buirmpcaioated from tbe heavy metal mass destmyed

13.591 . ordn2 bur assrned l be tWmce romal blp

Estimated Sumupf
Burnup Multipler Given Burmup Estimated EOL HMUGiven EOL HM

0601 0
t 2 t 1 -Io t a

'Reador shutdown, core removal, storage, slipping or other date Confirming that irradiation Ceased tor tUe_
2
Total buwnup for all uel assoiated Wit thlis worksheet must be dvlded by 60L heavy metal mass to get specfic burup Values (MWdIMT)

DOEISNF,1REP-07
Revision 0

March 2003
Page C-543 of C-581



Fuel Radionuclide Inventory Worksheet
L Fuel and Tenmqate Inforrations

Fuel Name SAXTON (MOX SST)
SNF ID t 883

Fuel Units & Descr. 25 - ELEMENT
Heavy Metal Mass: BOL- : EOL-95588kg
ROD Storage Sie. INEEL

'Fuel decay start dale
Estimates as of

Template (Worst Case)
'Template Bumup(MWd).

Template BOL Heavy Metal Mass (MT) 0 001
Temialea Decay Tise 35

Estimated
1972 Canister usage
2010 18,x10`

1. Estimates .- m X xb b Y. Y1 Gamma Sources

Photon Total
Ct&MWd Fromt Nominal Bounding Fuel Initial Activity * Norninal Fueld Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdO Burnup (MWde (Ct) InventorieCsi) lnventones(Ci) Group (bounding)
Ac-227 23072E-06 9569 9569 OOOE+00 221E-04 2.21E-04 Avg Mav
Am-241 84448E+00 9569 9569 OOE+00 808E+02 8008E+02 0.0150 Z160E+14
Am-242m 1 6848E-02 9569 9569 OOOE+O0 1 61E+00 1 61E+00 00250 2333Et13
Am-243 1 6320E-02 9569 9569 OOOE+00 1 56E+00 156E+00 00375 2059E+13
C-14 1 2090E-01 9569 9569 OOE+00 1 16E+01 1 16E+01 00575 3211E+13
Ct-36 22849E-03 9569 9569 OOE+00 219E-01 219E-01 00850 1256E+13
Ct-24i 86624E-04 95 69 95 69 0 OOE+00 8 296-02 8129E-02 o0t250 9820E+t2
Ct-244 1 9684E-01 9569 9569 0 OOE+00 1 61E+01 I 61E+01 02250 19085E+3
Ct-60 2 8086E+01 95 69 95 69 0 OOE+00 2 69E+03 2 69E+03 0 3750 4 142E+12
Cs-134 3 4148E-04 95 69 9569 0 00E+00 3 27E-02 327E4-02 057 7543E+43
Cs-135 4 3976E-04 9569 9569 0 OOE+O 421E2 2-0 421E42 500 2883E+2
Cs-137 2 6O49E+01 9569 9569 0OOE+00 2 01 E+03 2 01 E+03 12500 20tSE+t4
Eu-154 12500E+00 9569 009 1OOE+04 120E+02 120E+02 4J500 89t3E+tO
Eu-155 6 8986E-02 95 69 + 6 60E+00 6 60E+0 2500 t E+9
Fe-SS 2 9308E-01 95 69 00 69 0 OOE+03 2 670E31 2 80E+01 Z7SO 2 998E+08
H-3 2 431 1 E41 95 5 6009 0 46+05 2 33E+01 2 33E+01 3.5005 2 04E+OS
1-129 1 01816E-0 95 69 95 69 0 OOE+00 1 02E-03 1 02E-030 s.owo 8 63tE+OS
Kr-85 5 96 2E-01 95 69 95 69 0 OOE+00 5 73E+01 5 73E+01 7 6OOD 9 777E+04
Np-237 I 5668E-04 95 69 95 69 0 OOE+00 1 27E-02 1 27E-02 11T0000 P 114E+04
Pa-231 2 8656E-0 95 69 95 69 0 OOE+00 2 74E-04 2.74E-04
Pb-210 2 391E8-0 95 69 95 69 0 OOE+00 2 29E-06 229E46
P-147 1 69DE-042 95 69 95 69 0 OOE+20 9 62E+00 9 62E+02
Pu-238 28 6120E-01 95 69 0 00 1 23E+04 1.22E+04 123E+04
Pu-239 -4 8440E42 95 69 0 00 I 49E+03 1 48E+03 1 49E+03
Pu-240 -3 9095E-01 95 69 0 00 190E+03 1 87E+03 1 96E+03
Pu-2411 -1 0411E+02 95 69 0 00 4 89E+o5 4.79E+OS 4 89E+OS

Pu-242 -1 13811E-04 9569 0 00 822E+00 8,21 E+00 822E+OO

Fta-226 6 4400E408 95 69 95 69 0OOOE+OO 6 16E406 6 16E406

ra-228 a 9952E-07 95 69 95 69 0 OOE+O 5 74E-90 5 74E905
Ru-106 8 5526E-07 95 69 95 69 OOO0E+OO 8 18E-05 818E405

Se-79 l 981eE-04 95 69 95 69 0 OOE+OO 4 84E42 I 84E SE02
Sn-126 I 6671E-04 95996 OOOE+OO I 60E-02 1 60E S2

Sr-90 I 9799E+01 95 69 95 69 0 OOE+OO 1.89E+03 1 89E+03

Tc-99 6 7678E-03 95 69 95 69 0 OOE+OO 6 48E-01 6 48E-01

Th-229 I 7488E4.6 95 69 95 69 0 OOE+OO I 67E-04 I 67E044

Th-230 5 8704E-08 95 69 9S 69 0 OSE+SO 5 62E-04 5 62E044

Th-232 6 0208E-07 95 69 95 69 0 OOE+OO S 76E405 S 76E405

Tl~-208 8.7573E-05 95 69 95 69 0 OOE+OO 8 38E-03 8 38E-03

F232 Z S3706E44 9S 69 9S 69 0 m E+Or 2f27E4e2 2 2712 Themal Power
tJ-233 3 6128E4.4 95 69 9S 69 0 WOE+OO 3 46E402 3 46E402 Nonrunat H at Bounding

U-234 1n2788E42 95 69 95 69 0 OOE+OO 1.22E+00 1 22E+OO _ Outpu Heat Output
U-235 57486E.4 9569 9569 412E42 962E4B2 9o62Eru2 (iWetts)m (Waa)

U-236 Z.3485E4.4 95 69 95 69 OODOE+OO 2.25E402 2 25E4.2 I-51-0~2 6.22E+82

Fm50 E dTotal Total
Y-90 1 9804E+01 95 69 95 69 0 OOE+OO I 89E+03 1 89E+0
Othler Radionuclides 5 0+3 59E+0

m Tempate Sdection Stnna_ _ _ Burnup, Summary_ and tChecks_*___.__t

Templat9 Selbction Summabry
F9om SFu3 Us d tasis tor Parameter Differences:

ReactorMtodw r tor LrGHto WATER o Wordtao as

Fuel Cfor dit g T hue as kWotatedu doseamwocharteemustbe edby yetl mat gl eetc ates tt worst case tem was w
BOL. MM Consiuents PuadUU Th, & Pu

BOIL Ennchmm 0 Oto 100

Bumuip, Summary (MWde2 Basis for bumnup used in estinuate

From SFD Es~tt d

Hominad 95 6s toia thrxv set equal ID tog 1XVK

Bounding 95 69 Boumfg tvu htaen trom SFO and converted to MWd uisng t-ss 68ag

Chtectks

Estimaed Burnup
Bumuplifultitipier Gtwen Burnup Esitimated EDL HtVGlven EtDL HtM

Nomina t 003| 4
Bounding 0 03

'Reatctor shutdown. core rernoval, storagte. shippting or other date tconfirming VWia Inradati n, ceased for fue

'Total bumup* for all fuel assodiated with this workeshieet must be divice by BOt. heavy metal mass to gel specific buirnup vatues (MvWdMT)

_J

U,
LI

b
b
I
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Fuel Radionuclide Inventory Worksheet

JL Fuel and Template Infurmaton "
Fuel Name, SAXTON (MOX ZR)

SNF iD - 787
Fuel Units & Descr 43- ELEMENT
Heavy Metal Mass BOL= , EOL=239 88kg
ROD Storage Site INEEL

'Fuel decay stalt date
Estimates as of

Templtae (Worst Case)
'Template Bumup(MWd)

Template BOL Heavy Metal Mass (Il): 0 001

Eshmaled
1972 Canister usage
2010 18'x10*

1 34

L 111. Estimates -- . m X. Xb b Y. Yb Gamma Sources

i Radiont
Ac-227
A nO

CUMWd From
Template

- P . Poon Total .
Nommal'^ Bounding Fuel Inttial Activity Nominal Fuel Bounding Fuel I Energy Photons/sec

Fuel Bumup (MWd)2 Bumup (MWd)
2

(Ci) Inventories(CI) 4rnventories(Ci) - Group (bounding)
jlinlre

5 54E-04 5 54E-04 I Avg MeV
2 03E+03 2 03E+03 I 0150 s 5419E.14
4 05E+00 4 05E+00 I 0 0250 58565+1324013 24013 0 OOE+00

24013 24013 0 OOE+00 3.92E+00 3 92E+00
C-14 1.2090E-01 24013 24013 OOOE+00 2.90E+01 290E+01
CI-36 2.2849E-03 240 13 240.13 0 O0E+OO 5 49E-01 5 49E-01
Cm-243 8 6624E-04 24013 24013 OOOE+OO 2 08E-01 2 08E-01

Cm-244 1 684E-01 240 13 240.13 0 OOE+00 4 05E+01 4 05E+01
Co-60 2 8086E+01 240 13 240.13 0 OOE+00 6 74E+03 6 74E+03
Cs-134 34148E-04 24013 24013 OOOE+00 8.20E-02 820E-02
Cs-135 4.3976E-04 24013 24013 0 OOE+00 1 06E-01 1 06E-01
Cs-137 2.1049E+01 240 13 240 13 0.00E+00 5 O5E+03 5 05E+03
Eu-154 1.2500E+00 24013 24013 0 OOE+OO 3 OOE+02 3 OOE+02
Eu-155 6.8986E-02 240 13 240 13 O.OOE+00 t 66E+01 1 66E+01
Fe-55 2.9308E-01 240 13 240 13 O.OOE+OO 7 04E+01 7 04E+01
H-3 2.4311E-01 24013 24013 OOOE+OO 584E+01 584E+01

1-129 1.0618E-05 24013 240 13 0 OOE+OO 2 55E-03 2 5SE-03i Kr-85 5 982E-01 240 13 240 13 0 OOE+O0 1 44E+02 1 44E+02
Np-237 I S668E-04 24013 24013 0ooE+O0 376E-02 376E-02

Pa-231 2 8656E-06 240 13 240 13 0 O0E+OO 6 88E-04 6 88E-04
Pio210 2.3918E-08 24013 24013 0O0E+O 574E-06 5 74E-06

3 Pm-147 1 6900E-02 240 13 240 13 0 O0E+OO 4 06E+00 4 06E+00
PU-238 *8 6120E-01 24013 0 00 3 09E+04 3 07E+04 3 09E+04
Pu-239 -4 8440E-02 240 13 0 00 3 73E+03 3 72E+03 3 73E+03

00375 5167E+13
0 0575 80656E+13
0 0850 3 1 52E613
01250 2464E.13
02250 2723E+13
o03750 11565E13
0o5750 1.893E.14
0o500 7.234E+12
12500 s056.E+14
1 7500 2237E611
22500 2 660E+09
27500 7.524E+08
35000 5 127E+06
50o0o 21665+06
7 o0o0 2 453E+05

11 o0oo 2796E+04

Pu-240 -3 0095E-01 240 13 0 0
-Pu-241

i Pu-242

II Ra-226
RFa-228
Fl u-106

-1 0411E+02 I 23E+06
2 06E+01

E+oO 1 55E-05 1.55E-05
240 13 0 oOE+00 1 44E-04 1 44E-04

8 5526E-07 240 13 240 13 0 OE+00 2 05E-04 2 05E-04
_A U SAlt-HAl '40 IC.SIUlt91E-04 24013l Z4U 13 O O.-i_+OO 4 b1-*a

Sn-126

I Sr-9O

Th,-229
Th-230

i Th,-232
I T-2DB

t 6671E-04 24013 240 13 0 OOE+00

I 63E+00 1 63E+00
0 O0E+00 420E-04 420E-04

24013 24013 0 OOE+00 1 41 E-03 I4AE-03

6 0208E-07 24013 24013 0 OOE+00 1 45E-04 1.45E-04
8 7573E-05 . 24013 24013 0 OOE+00 2.1 OE-02 2.10E-02
2 3706E-04 24013 24013 0 00E+00 5 69E-02 5 69E-02
G # i; # _ _ _ _ _ _ _ _ _ _

423 6128E-04 24013 24013 - 006E.00 8 68E-02 868E-(
1 2788E-02 240 13 24013 0 00E+00 3 07E+00 307E-I

)2

Thermal Power
Nominal Heat Bounding

Output - Heat Output
(Wafts) -I - (Wafts)
1.55E.03 1.6E+03i ;

U-235 5 7486E-04 24013 24013 1 036 -01 2.41_-0 _ _ f-01

L-236 2 3485E-04 240 13 24013 0 00E+00 5 64E-02 5 64E-02
U-238 1 1581E-04 24013 2401 3 129E-02 4.07E-02 4 07E-02 Total Total

Yu90 1 9804E.01
Other Radionuciides

240 13 24013

m. Template Sdecaess Surnmirry, B p Smruy. and (Cbe cks - t 2.'.

[ TemPlate Selevtlon Summary
T ptSeleion From SF0 - Used Basis for Parameter Differences-

Reactor Moderator UGHT WATER (Wort Ca)[ Fuel Cladding ZIRClnconef Thbs tie didnt cbsely mat any essteg treplalts taereto th worst Case 8l6ate was used
SOL HM Constituents Pu and U | U. Th, 6 Pu

BOLEnrichment% . 0 t O100

Bumup Summary (MWd)' . J.Basis for bumup used In estimate-

From SFD Estenated

Nomalt 2401: -Ns ta setequal o Wndg bWo

Boundeig 240 13 fm buar rom SFD and mertedlo MWd usirn B0Ls240 132kg

Checks '__
Estirated Bumupl

Burnup Multiplier Given Bumup Estisated EOL HMIGiven EOL HM
Nomialo 0 03 140

Bounding 0 03
'Reactor shutdown, core removal, storage. shipping or oeer date conirnning Vat Irradation ceased tor turd

"Total bumnup fo~r alt Wx associate~d with this worklsheet must bec dulided by BOL heOavy meta mass to g^ct spedifi bumuap value=s (MWrtMT)

- DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Ftie and Template Infortnadon tZj

Fuel Namea SAXTON (tl02 SST)
SNF tDt: 6S2

Fuel Units & Dosew. 20- ELEMENT
Heavy Metal Mass: BEO- . EOL10 402kg
ROD Storae SMe INEEL

1972'Fuel decay start dat:
Estimated
Canister usage

18-x10
0869

EstIrates as of 2010
Template. Pathrtder (Ugh Water. SST. 60 to I 00%, U)

'Template Burnup(tMWd): 6 01
Template BOL Heavy Metal Mass (MT): 00D012882

Template Decay rime 35 years

tI.Esmatensl e, m X. 
1
X b Y. Yb GammaSources

Photon Total
Cs/MWd From Niominal Bounding Fuel innialActivity Nominl Fuel Bounding Fuel Energy Photons/sec

Radionuclde Template Fuel Bumup (MWdf Burnup (MWdf (Ci) Inventories(Ci) tnventiones(CI) Group (bounding)
Ac-227 2.3344t-08 1667 1667 000E+00 389E-07 389E-07 Avg MeV
Am-241 1.1135E-04 16 67 16 67 0 OOE+00 1 86E-03 1 86E-03 00150 1245t+12
Am-242m 85075E-09 1667 1667 000E+00 1A2E-07 1 42E-07 00250 2586E+11
Am-243 98519E-10 1667 1667 0 00E+00 1 64E-08 1 64E-8 00375 2237t+11
C-14 23012E-04 1667 1667 000E+00 384E-03 384E-03 0.0575 2411E+11
Ct-36 1.2261E-06 16 67 1667 0 00E+00 2 04E-05 2 04E-05 0.0850 1 457E+11
Cm-243 2.4875E-10 1667 1667 OOOE+00 4 154-09 415E-09 01250 9469t+10
Cm-244 2.3178E-09 1667 1667 000E+00 386E-08 386E-08 02250 1258E+11
Co-60 7.0849E-02 1667 1667 000E+00 1 18E+00 1 18E+00 03750 5469E+10
Cs-134 30266E-06 1667 1667 000E+00 505E-05 505E-05 0-5750 9 0096+11
Cs-135 30316E-05 1667 1667 000E+00 505E-04 505E-04 0.5500 9119E+09
Cs-137 1.4511E+00 1667 1667 000E+00 242E+01 242E+01 12500 9064E+10
Eu-154 66955E-04 1667 1667 000E+00 1 12E-02 1 12E-02 17500 2352E+08
Eu-155 69850E-04 1667 1667 000E+00 1 16E-02 1.16E-02 22500 4883E+05
Fe-55 1 2318E-03 1667 1667 000E+00 2 05E-02 2 05E-02 2 7500 1 412E+04
H-3 25141E-03 1667 1667 000E+00 419E-02 419E-02 35000 2811E+00
1-129 7.3195E-07 16 67 16 67 0 00E+00 1 22E-05 1.22E-05 5.0X0 1214E+00

-

-

-J

XLiKr-85 4 1281E-02 1667 0 00E+00 6 1 1 358E-01
1 s36E-02

FPnTF
4

7 t .1651E-03 1667 1667 000E+00 1 94E-02 194E-02
Pu-238 2.9517E-04 16 67 16.67 0 00E+00 4 92E-03 4 92E-03
Pu-239 66772E-04 1667 1667 000E+00 1 E-02 11tE-02

16.67 0 00E+00 329E-08 329E-08
Ra-226 1t7654E-12 1667 1667 0 00E+00 294E-11 294E-11
Ra-228 82928E-12 1667 1667 000E+00 1 38E-10 1 38E-10
Ru-106 18419E-10 1667 1667 000E+00 307E-09 307E-09
Se-79 t3223E-05 1667 1667 000E+00 220E-04 220E-04
Sn-126 1.1493E-05 1667 1667 0.00E+00 192E-04 1 92E-04
Sr-9O 1.3649E+00 1667 1667 000E+00 228E+01 228E+01
Tc-99 46656E-04 1667 1667 000E+00 778E-03 778E-03
Th-229 1 4547E-11 16 67 1667 000E+00 2 43E-10 2 43E-10
Th-230 16617E-10 1667 1667 000E+00 277E-09 277E-09
Th-232 83361E-12 1667 1667 006E+00 1 39E-10 1 39E-10 I
T1-208 2.1664E-08 1667 1667 000E+00 361E-07 36tE-07
U-232
U-233

I 1667 16 67 O.0OE+00 9 78E-07 9 78E-07 Thermal Power
liomnal Hteat Bounding

Output -- HeastOtOput
(Watts) (Watts)
2.92E-01 2.92E841

Total Total
U-236 1 6190E-05 161

'I

IIL Template Selectio. Sumnmrr. Bui-sip Suanry. end Check s - ..

ITemplate Selection Summary
From SFD Used Basis for Parameter Differences-

Reactor ModeratIor UGHWATER UGHT WATER sTempflae was used Vie t s reasons.
Fuel Caddng SST kid watdes o al paraeters exaept rihment (nkoasm)

BOL HM 60nsluturI U U
BOLA Enrkchm nt % 160 to 100

Bumup Sumary(MWd)" Basis for bumup used in estimate:
From SFD Estnmated

Nornksa 16 67 Noinal bump set equal It bounV buruwp
Bounrj j 16F67jud baMp taken Jime SFD andrt oered tIs M~d usrg 30LA10 43g

[Checks |

,U
La

Estimated Bumup/
Bumup Multiplier Given Bumup Estimated EOA HMMGOlen EOL HM

0 03 1 001
003 __

r4

NomhIn I
I Bounding |

Reactor shutdown. care removal storage. shpping or other date confirming that Irradation ceased for fuel

'Total burnup for al fuel associated wfth ths workshset must be civded by 0OL heavy metal mass to get specific burnop values (MWWd/M)
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Revision 0

March 2003
Page C-546 of C-581

-j



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Lnformation
Fuel Name SAXTON (U02 ZR)

SNF ID# 788
Fuel ULnis & Descr 9 -ELEMENT
Heavy Metal Mass BOLA . EOL.41.482kg
ROD Storage Site INEEL

'Fuel decay start date 1972
Estmales as of 2010

Template PWR (Light Waler, Zrr,O to 5%. U)
3
Template Burnup(UWd) 61 92

Template BOL Heavy Metal Mass (MT) 0.00176911
TemplateDecay Tme 35 years

Estimated
Canister usage

18X03

L

I

Estimates mX. b Y. Y.Gamma Sources

Photon Total
CiVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/see

Radionuclide Template ' Fuel Bumup (MWd) Burnup (MWd)
2  

(CO) Inventories(Ci) 'Inventornes(CI) Group (bounding)

Ac-227 8 7758E-10 t 66 48 66 48 0 OE+00 5 83E-08 5 83E08 Avg UeV
L Am-24i 1 4352E-01 66 48 66 48 0 OOE+00 9 54E+00 9 54E+00

O0 qna AA AA8AA AA n W48F.0wEw I t9tF.02 i 9tE402

Am-243 6.2565E-04 66 48 66 48 0 OOE+00 4 16E
0-14 47901E-05 6648 6648 OOE+00 3 8E
CI-36 8 0297E-07 66 48 66 48 0 00E+00 5 34E
Cm.-43 2 5081E-04 ^648 6648 0 00E+00 I 67E

E-03 3 18E-03 0 0575
E-05 S 34E-05 I 00850
-E02 1 67E-02 I 01250 2 778E+11

66 48 0 00E+00 3.26E+00 3 26E+00 0 2250 3 433E+11
66 48 66 48 0 00E+00 1 70E-01 1 70E-01 0 3750 1 476E+11

l^^ t 4 0536E-05 66 48 66 48 O 00E+00 2 69E-( 0 5750 3 4<3E+12

I- Eu-154

1 4433E-05 66 48 6648 0C
1.3979E+00 6648 66 4
2.02(3E-02

ru 155
Fe-55

-- A r-115
Nj-237
Pa 231

1.7684E-03
4 3136E-05
2 0769E-02
9 8288E-07
2 8214E-02
1.1 218E-05

6648
6648
66 48
66 48
66 48
66 48

+C0 2 87E-03 2 87E-03 2z7500 4 609E+u0
118E-01

30 0E+00 1.38E+00 t 38E+00 3 5000 4 752E+04

1 18E-01 22500 2251E+05

66 4A n royw-n 6 53E45 A 53E45 S UL^-Zn -Aon.5
66 48 0 00E+00 1.88E+00 1 88E+00 7 0000 2.342E+03

66 48 66 48 0 00E+00 7 46E
1.3036E-09 6648 6648 000E+00

. i Pb-210 85078E-11
2Pm-47 36531E-04

1 Pu 238 7 4564E-02
L Pu-239 1t1623E-02

66 48 668

E-04 7 46E-04
E08 8 67E-08
-09 5 66E-09

E-02 2 43E-02
.+00 4 96E+00

11 0000 2 690E+i02

66 48

66 48 0 OE+00 7.73E-01 7.73E-01
66 48 0 00E+00 1.01E+00 1 01E+00

9 0036E-01 66 48 66 48 0 0OE+00 5 99E+01 5 99E+01

Pu-242 6 4260E-05 66 48 66 48 0 0OE+00L Ra-226 22804E-10
| Ra-228 5 2713E-12

Ru-106 6 1166E-10
Se-79 12377E-05
Sn-126 2.5210E-05
Sr-90 91667E-01

I Tc-99 3 9357E-04

66 48 6648 0o
66 48 66 4
66 48
66 48
6648
66 48
66 48

8.23E-04
0 OOE+0 I 68E-03 1.68E-03

66 48 0 OE+00 6 09E+01 6.09E+01
66 48 0 OOE+00 2 62E-02 2 62E-02

66 48 66 48 0 0E+.00 8 02E-C
ITn-cc

I wl-u

I tO43rE- 66 A4 6648 0o

I
Th-232 52972E-12 66 48
Ti-208 1.7474E-07 66 48
U-232 4 7368E-07 66 48
U-233 2 5097E-08 _ 6648

E-05 1 16E-05
3 15E -05 3 15E-05 I Thermal Power

1 c7 - J N o n a .. o a _B_ _u n; . n_ g
t 67E46 I 67E-06

Oum N OutoutU-234 3 0.E+00 3 32E-03 3 32E-03

U-235 -1 4489E-06 2 87E603 2 78E-03 2.87E-03 NI i ' a (watts)

0 08E+00 5 04E-04 504E-04 1.53E+OO 1.53E+00
1.35E4C2 1 35E-02 1.35E-02 I Total Total

I I U-3
i U-238

W!,- Other F

7.5824E-06 66 48
-2 6129E-07

30600 6 ItOE+01 6 lOE+01
8 92E+01 8 92E+01

;-�`�- _- �.- IIJ

Template Selection Sumrmviary *
From SFD Used Blasis for Parameter DdifferencesI Reactor Moderator- UGHT WATER UGHTWATER ThsTemplate was used torte 11lo"g eases

Fuel Ctbddng ZInC ZIRC Thbs bd nathes an al paramnetes Secept Wenhrimt (masnoeo)
BOL HU Constiiuents U U

EBLEnnchment # 0 to 5

Burnup Summary ([Wd)f Basis for burnup used In estimate:
From SFD Estimated

Nominal 66.48 NowI thmqs set equals botridN ba
Bounding 66 48 upxtakmenrm SFD and Cornyrledbt IWld Using EILM41.85ag

IL PHcs-.I
rstiwnateo Bumupt

Burup Mull Jpier Given Bumup Estirated EOL HtlGlven EOL HNM
Nombial IO _D5_ 1 1t°

j Bounding I 0 051 _IL 'Reactor shudown, coe removal. storage slipping or other date conftminig thai Iradabeon ceased lor tui

Totat burump tora atfuril associated with Ehst worksheet must be dvided byBOLheavymetai mass logetspecibuntmu values (MW6MT)
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Fuel Radionuclide Inventory Worksheet
LFuel andTemplatelnfoeation,7- Fu

Fuel Nane SHIPPINGPORT PWR CI BLKT (RODS)
SNF ID #- 189

Fuel Units & Descr 2 - ROD
Heavy Metal Mass BOL816 891kg; EOLe16 108kg
ROD Storage Site. INEEL

'Fuel decay start dater 1959
Estimates as of 2010

Template PWR (Uight Water. Zlrc. 0 to 5%, U)
'Template Bumup(MWd): 61 92

Template BOL Heavy Metal Mass (KMT 0 00176911
Temrilate Decay Time 50 years

Estimated
Canister usage

186x15S
0 07

11. Estimates4 i m x Xb b y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)O (CD) Inventones(Ci) Inventories(CI) Group (bounding)
Ac-227 1 0733E-09 744 60 1.48919 0 00E+00 7.99E-07 1 60E-06 Avg MeV
Am-241 t4751E-01 74460 1,48919 000E+00 1 10E+02 220E+02 00150 5666E+13
Am-242m 2 6809E-04 74460 1,48919 0 OOE+00 2 OOE-01 3 99E-01 00250 1 136E+13
Am-243 624B4E-04 74460 1,48919 000E+00 465E-01 931E-01 00375 1.070E+13
C-14 4.7820E-05 74460 1,48919 000E+00 356E402 712E602 00575 1.339E+13
CI-36 8 0297E-07 744 60 1,48919 0 00E+00 5 98E604 1 20E-03 0 0850 6256E+12
Cm-243 1.7426E-04 744 60 1 48919 0 00E+00 1.304-01 2 604-01 01250 4162E+12
Cm-244 2.7616E-02 74460 1,48919 000E+00 206E+01 411E+01 02250 5.341E+12
Co-60 3 5610E04 744 60 1,48919 006+00 265E-01 5 30E-01 0.3750 2.307E+12
Cs.134 2.62606-07 74460 1.48919 0006+00 1 966-04 391-04 0.5750 5432E+13
Cs-135 1 4433E-05 74460 1,48919 000E+00 1-07E-02 2 15E-02 08500 5.304E+11
Cs-137 98870E-01 744 60 1.48919 0 00E+00 7 36E+02 1 47E+03 12500 3.375E+11
Eu-154 6 0320E-03 744 60 1.48919 0 00E+00 4 49E+00 8 98E+00 1 7500 1 484E+10
Eu-155 2.1770E-04 74460 1,489 19 000E+00 1 62E-01 324E-01 22500 2.439E+06
Fe-55 7 9296E607 744 60 1,489 19 0 00E+00 5 90E-04 1 18E03 27500 8597E+06
H-3 894866E-03 74460 1,48919 000E+00 666E+00 133E+01 3.5000 6133E+05
1-129 982868E07 74460 1,48919 000E+00 7.32E-04 46E603 50000 2621E+05
Kr-85 1 0707E-02 74460 1,48919 000E+00 797E+00 1 59E+01 70000 3.020E+04
No-237 1.1927E405 74460 1,48919 0.006+00 888E-03 178E-02 110000 3467E+03
Pa-231 1 4703E609 744 60 1,48919 0 006+00 1 09E606 219E-06
Pb-210 16828E-10 74460 1,48919 000E+00 125E-07 251E-07
Pm-i 47 6 9606E606 74460 1,48919 000E+00 5 18E.03 1 04E-02
Pu-238 66263E-02 74460 1,48919 006E+00 493E+01 987E+01
Pu-239 1681E802 74460 1,489 19 000E+00 865E+00 173E+01
Pu-240 1 5142E-02 74460 1.44919 0006+00 13E+01 225E+01
Pu-241 4 3766E-01 744 60 1,48919 0 00E+00 3 26E+02 6 52E+02
Pu-242 6 4260E-OS 744 60 1,48919 0 00E+00 4 786-02 9 57E-02
Ra-226 38501E-10 74460 1.48919 000E+00 287E-07 573E-07
Ra-228 S 2955E-12 744 60 1,489 19 0 00E+00 3 94E-049 7 89E-09
Ru-106 2 0413E-14 744 60 1,489 19 0006+00 1 52E-05 3 04E-01
Se279 It2376E6 5 74460 1,48919 000E+00 92E-03 184E-02
Sn-126 2 5210E4-05 744 60 1,489 9 0 00E+00 1 2 -E4(2 3 75E4W2
Sr-90 674163E-01 74460 1.48919 000E+00 4578E+02 9 56E-02
Tc-99 3 9367E-04 744 60 0 489.19 0 -0E+00 2 93E-t 5 -86E4-0
Th-229 t 5644E-10 744 60 1,48919 000DE+00 t.t6E407 2 33E407

Th-230 2 7972E-08 744 60 1.48919 0 00E+00 206E405 4967E6+5
Th-232 5 3036E-12 744 60 1,48919 000OE+00 395E-0g 7 90E-09

Tir208 I 136E407 744 60 ,4891t9 0 00E+00 1+3E404 212SE+4
U-232 4e100tE407 744o60 1,48919 0S00E+00 30SE404 6ttE4s4 ThermalPowber
LI-233 2 5856E408 744 60 1,48919 0 00E2+00 I 93E-05 385E405 Nommnali"*at Boundmin

U-234 5 2665E4S5 744 60 1,489 19 0 00E+00 3 92E402 7 64E402 Output iHeat Output
U-235 -1 4487E406 744 60 000 2 6E0 0OE0 26E0 (Wvatts) (Wattsl'

U-236 7 58B8E406 744 60 1,4891i9 000DE+00 S 651243< I 13E402= 1.3E+01 2 69Es41

U-238 -2 6129E407 744 60 O 0 56E3 544E403 5 64Ea Total Total
Y-06 41 80E401 744.60 t1,4891t9 0 00E+00 4.78E+02 9 56 E+0

Other Radi+onuclides 7 ItOE+02 t 42E0

TIL Temnplate .Selectiott 9_ryip, Burnup 9ueuery, nttn Cltecl&s . s*4o.4 -
Template Selection Summary

From SFD Used Basis for Parameter Differences.
Reactor Moderator UGHTWATER UGHTWATER

Fuel Cladding ZIC ZIRC
BOL HM Constituents U U

BOL Enrichment % 0 710999907 0 to 5

Bumup Summary (MWd) Basis for bumup used in estimate:
Frorn SFD Estinlted

NIlnEal- 744 6C NEIral biump calbted krom the heavy mell mass desiyed.
Sour tmg30 041 t 489 19 Bourderg tunm asnaied b tbe tWm wW r nu.

Checks

Estemtaed Eumupt
Bumup Mutiplier Given Bumup Estimated EOL HtGhven EOL NM

Nominal SI 2t, 102
Bounding 252 4 90

Reactor shutdown, core removal, storage, shopping or other date Coifimiing that arrcatfon ceased foer uel

Toftal bumup for at Wuel assocated wcf bhs worksheet must be dvided by OL heavy metal mass to get speafic bumup values (MwAVfl

-j

I___

lu

U
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Fuel Radionuclide Inventory Worksheet

1. Fue and Tlemplate Inf r. ,,is
Fuel Name SLOWPOKE (HEUt) CANADA

SNF ID* 296
Fuel Units & Descr 1- 297 ROO ARRAY
Heavy Metal Mass BOL=0.875kg EOL-0 87kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of. 2010

Template, ATR (Ltght Water, Alum_ 60 to 100%, U)

Template Surnup(MWd) 3672
Template BOL Heavy Metal Mass (MT) 0 00116689

Template Decay Tana 5 years

Eshmated
Canister usage

18'x10'
004

L _-

1U. Estimates - m x . b b Y Yb Gamma Sources
. .

Photon Total

CillrWd From - INominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

- Template Fuel Burnup (MWde Burnup (MWdf t(Cl) InventoriemCI) InvenlorieseCi) I Group ( (bounding)I Radionuclide
Ac-227
Am-241
Am-242m

4 AC ACC 4 A 4O LPl
1 AS45E-1 U 12zzi
1 1190-E03 12.53
4.5425E-07 t

1 1 82E-09 3 64E-09 Avg 1.1eV
140E-02 280E-02 00150 4834E+12

2 5 69E-06 I 14E-05 00250 1 041E+12
I i87E-05 374E-05 0t0375 9610E+t1

1 717E-08 1 43E-07 00575 9450E+11
Am-243 tA921E-06

-.1A 5 7244E-4 0 OOE+O(

CI-36
- Cm-243

25 06 0 0OE+00 1 64A-31 3 29E-31 0 0650 6 024E+ t1
253 2506 000+00 2 97E-06 59 +11

Cm-244 12.53 25 06 0 OOE+DO 6 S
E-05 12.53 25 06 0 OOE+00

, I Cs-134

I Cs-135
Cs-137

_ Eu-154

4 8693E-01 12.53 25 06
3 4477E-06 S 8 64E-05 0 8500 4754E+t1

2 8731 E+00 E+00 3 60E+01 7 20E+01 12500 8845E+10
0 OOE+OO 1 03E+00 2 06E+00 1 7500 3709E+09

Eu-i 55 3S 25 06 0 OOE+00 4 90E-01
25 06 0 OOE+OO 8 45E-02

9 81E-01

Fr-55
H-3 1 0599E-02

I 1-129 7 5300E-07
_ Kr-85 2 859SE-01

Np-237 9 5479E-06

Pa-231 8 9297E-10
Pb-210 3 7609E-12
Prn-1t47 2 5452E+00

_ Pu-238 2 0550E-02

12 53 25 06 0 OOE+00 1 33E-C

22500 7.780E+09
2.7500 4 476E+07
3SO000 4 964E+06
5.0000 1 490E+01
7J0 1.661E+00
11 ODO 1.,73E-01

1253 25 06 0 OOE+00 9 4
1253 25 06
1253
1253 5 224E-08

471E-11 9 42E-11
E+OO 3.1 9E+01 6 38E+01

0 OOE+00 2 57E-01 5 15E-01

Pu-239 25 06 OOOE+00 5 37E-03
1253 25 06 0 OOE+00

1 07E-02
6 11E-03
1.72E+00
9 IOE-06

E-02 12 53 2506 C
I Pu-242 3 6329E-07
4 Ra-226 3 8045E-11
L. RTa-228 2.9902E-15

_ Ru-106 1.9055E-01
Se-79 12936E-05

r S6-126 1.1574E-05
I Sr-90 2.7505E+00
% , TC-99 4.2239E-04

Th-229 I 8848E-12

1253
E-10 9 53E-10

25 06 0 OOE+00 3 75E-14
25 06 0 OOE+00 2 39E+00
25 06 0 OOE+00 1 62E-04
25 06 0 O0E+OO 1 45E-04

749E-14
4 77E+00
3 24E-04
2 90E-04
6 89E+01
1 06E-02
4 72E-1 1

12 53 25 06
1253 25 06
12 53 25 06

0 OOE+00

: : _ _ _ _ 
_ _ _

Th-230 1.7042E-08
Th232 7 8132E-15
71-208 4 4063E-08
U-232 t3151E-07

- U-233 1 9564E-09

12.53

i 06

0 OOE+00 2 14E-07 4.27E-07
OOE+00 9 79E-14 1 96E-13

0 O0E+OO 5 52E-07 1.1 0E-06
O OE+OO 1 65E-06 3 30E-06 Thermal Power
0 ODE+OO 2 45E-08 4 90E-08 Nominal Heat Bounding

U-234
U-235

I U-236
U-238

a k .. .e Radionuclides

25 06 0 OOE+00 2 30E-03 4 60E-03

1 54

12.53 000 1 78E-03 1.75E-03 1.78E-03
12.53 25 06 0 OOE+00 1.94E-04 3 88E-04

12.53 0.00 1 68E-05 1 68E-05 1.68E-05

12.53 25 06 0 O0E+OO 3 45E+01 6 89E+01
6 44E+01 129E+02

Output Heat Output

(Watts) (Watts)
6.35E-01 127E+00

_ ,ta . _ a .
Totat Totat

un

; Template Selecthon Sumary
I From SF0 Used

Reactor Moderator LIGHT WATER L UGHT WATER
Fuel Claddin ALUM ALUM

BOL HM Constituents U U
i BO Enrichment % o942571429 60 t 100

Burnup Summary (1MWd'
From SFD Estimated

Nominal _12_5:3417.t

Bounding 25

L lCec .

~Basis for Parameter DdIlerences-

-sasis -u-.uri P .eet

*mnalr biasip taken Ofectiy fron SF0 (averrtrd to MM4
3ourdix; knWs assurned to be W"E noeiral burw

Estmated Bunmupf
Bumup Multiplir Given Burnup

Nominal 038O 1
R e a r cundtmg s p o r a

L, 'Rseactor shutdon, core remrovat stoage, Whpping or orherrdate confirming VWa

Estimated EOL HM/Given EOL NM
I s0l9

airradation ceased for tuel

"Total bumup for at tuel assodated with this worksheet rmust be divided by OL heavy metal mass to get speofic bumnuP values (MWdITl)

. i. DOEtSNFtREP-078
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Fuel Radionuclide Inventory Worksheet I .
L Fuel and Template Infrmation

Fuel Name. SLOWPOKE (HEU) CANADA
SNF ID*, 1065

Fuel Units & Descr t - 297 ROD ARRAY
Heavy Metal Mass: BOL=0 875kg,. EOi=0.87kg
ROD Storage Site: SRS

'Fuel decay stut date. 2010
Estmiatese aoe 2010

Templates ATR (Ught Water. Alum_ 60 to It00.. U)
'Template Sumup(MWd). 3672

Template BOt. Heavy Metal Mass (UT): 000116689
Template Deosy Tlm - 5 years

Estimated
Canister usage

18,x1 0
r 004

I. Estimiates I . mx. X, b y. yb Gamma Sources

Photon Total
CdIMWd From Nominal - Bounding Fuel Inittal Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)
5 

Burnup (MWd)f (Ci) Inventones(CA) lnventories(Ci) Group (bounding)
Ac-227 1 4545E-10 1253 25 06 000E+00 1 82E-09 3 64E-09 Avg MeV
Am-241 1 1190E-03 1253 2506 000E+00 1 40E-02 2 80E-02 00150 4834E+12
Am-242m 45425E-07 1253 2506 000E+00 569E-06 1 14E-05 00250 1041E+12
Am-243 1 4921E-06 1253 2506 000E+00 1.87E-05 374E-05 00375 9610E+11
C-14 5 7244E-09 1253 2506 0 OOE+00 7 17E-08 1 43E-07 0 0575 9.450E+11
Ci-36 I 3124E-32 1253 2506 OOOE+00 1 64E-31 3.29E-31 00850 6024E+11
Cm-243 2 3676E-07 12 53 25 06 0 OE+00 2.97E-06 5 93E-06 01250 5217E+11
Cm-244 5 2042E-05 1253 2506 0OOE+00 652E-04 1 30E-03 02250 5106E411
Co-60 38208E-05 1253 2506 OOOE+t)0 4.79E-04 957E-04 03750 2472E+11
Cs-134 4 8693E-01 1253 2506 000E+00 6 10E+00 1.22E+01 05750 3.395E+12
Cs-135 34477E-06 1253 2506 OOOE+u0 4.32E-05 864E-05 08500 4754E+11
Cs-137 28731EE+00 1253 2506 000E+00 360E+01 7.20E+01 12500 8.845E+10
Eu-154 82053E-02 1253 2506 OOOE+00 103E+D0 706E+00 17500 3709E+09
Eu-156 39134E-02 1253 2506 000E+00 490E-01 981E-01 22500 7780E+09
Fe-55 6 7429E-03 12 53 25 06 000E+00 8 45E-02 1 69E-01 2.7500 4 476E+07
H4-3

U25 06 0 00E+00 3 58E+00 7.1 6E+00
ND-237 12 53 25 06 0 00E+00 1 20E-04 239E-04 11 00 It 873E-Ot
Pa-231 89297E-10 1253 2506 000E+00 1 12E-08 2Z24E-08
Pb-210 37609E-12 1253 2506 000E+00 471E-11 942E-11
Pm-147 2 5452E+00 1253 2506 000E+00 3 19E+01 6.38E+01
Pu-238 2 0550E-02 1253 25 06 0 00E+00 2 57E-01 515E-01
Pu-239 4.2838E-04 12 53 25 06 0 00E+00 5 37E-03 1 07E-02
Pu-240 2 4401E-04 1253 25 06 0 00E+00 3 06E-03 6 11E-03
Pu-241 68764E-02 12.53 2506 000-E+u0 861E-01 I 72E+00
Pu-242 3 6329E-07 12.53 2506 0 00E+00 4 55E-06 9 10E-06
Ra-226 38045E-11 1253 2506 000E+00 477E-10 9.53E-10
Ra-228 2 9902E-15 1Z53 25 06 0 00E+00 3 75E-14 7.49E-14
Ru-106 1 9055E-01 12.53 2506 000E+00 239E+00 477E+00
Se-79 1.2936E-05 12.53 2506 0 00E+00 1 62E-04 324E-04
Sn-126 1.1574E-05 12.53 25.06 0 00E+00 1 45E-04 2.90E-04
Sr-90 2.7505E+00 12 53 25 06 0 00E+00 3 45E+01 6 89E+01

I[

Tc-99 4.2239E-04 12 53 25.06 0 00E+00 5 29E403 t.06E402
Th-Z29 I18848E-12 12 53 25.06 000OE+00 2 36E-11 4.72E-11I
Th-230 I 70A42E408 12 53 25-06 0 00E+00 2 14E-07 4.27E 07
Th-232 7 8132E-15 12Z53 Z5 06 000OE+00 9 79E-14 I195E-13
Ti-208 4 4063E-08 12Z53 Z5.06 0 00E+00 5 52E-07 1.10E-06
U-232 1.3151 E-07 12 53 25 06 000OE+00 I 65E-06 3.30E-06
U-233 1.9564E-09 12 53 25 06 0 00E+00 2 45E-08 4 90E-08
U-234 I18371E-04 12 53 25 06 000OE+00 2 30E-03 4 60E-03
U-235 -2 7235E-06 12.53 0 00 1.78E-03 1.75E-03 I 78E-03
U-236 1.5493E-05 12 53 25 06 000OE+00 I 94E-04 3 88E-0-4
U-238 ^4 2851 E-09 12.53 0 00 1 68E-05 I 68E-05 1 68E-05
Y-90 Z-7505E+00 12 53 25 06 0 00E+00 3 45E+01 6 89E+01
Otiler Radbonudcdes 6 44E+01 1 29E+02

L Tempte Slection S ny. Btnup Su, y, and Checks ,- ' -AA
Template Selection Summary .

From SFD Used Basis for Parameter Differences:
Reactor Moderatr GHT WATER UGIT WATER

Fuel Cladding ALUM ALUM
SOL HM Constituents U U

BOL Enrichment % 9428571429 60 to 1t0

Bumup Sununary (MWd) Basis for bumup used in estumate
From SFD Estimated

Nom2na |.531 474 N Wimit tptaken drd ben SF0 (Irve IA MWd)
Bounding 25 b06 V as8ured It b. twUil wWa tkynr

Chemks

Estimated Bumupl
Burup ktniplbr Given Bumup Estimated EOL HMtGlven EOL HM

Nomnat 0 05 0.38 099
Boundang 0 091 _ . .

Thermal Power
Nominal Heat Bounding -

I Output i Hem Output
(Watts) (Watts)

6.35E-01 1.27E.0
Total Total

U

'Reactor shutdown. core removal, storage. shipping or othler date coinfirmig that Irradabton ceased for fuel

'Total burup tor al fuel associated with 8is worksheet must be dvded by SOL heavy metal mass to get specific bumup values (MWdUMT)

I
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Fuel Radionuclide Inventory Worksheet *

'L Fud and Tamplate irrion , ,,,
Fuel Name SPERT-111

SNF IDo 209
Fuel Units & Descr 3 - CANISTER OF SCRAP
Heavy Metal Mass BOL- ; EOL.9 74kg
ROD Storage Sde INEEL

'Fuel decay start date 1966
Estimates as of. 2010

Template, PWR (tight Water, Zirc. O o 5%. U)
"Templtate Bumup(MWd) 6192

Template BOL Heavy Metal Mass (MT), 000176911
Temolate Decay Thme- 35 years

Estimated
Canister usage

HIC
j 100U

L IlI Einsttes .- - Fin X. X. b Y. Yb Gamma Sources
Photon Total

- .. _ . . DA I __ - _w . . ..... . .. __ . _I e _ _ - ___ .

Radionuclide
Ac-227

CtIMWd From Nominal n - Bounding Fuel Initial Actiitvy - Nominal Fuel Bounding Ft el Inergy Pnotonsasec
. Template Fuel Bumup (MWd) Burrup (MWdf , (Cl) Inventones(Ci) Inventories(Ci) Group (bounding)

8 7758E-10 i1f .51l- ----- .A.
9p,262 37 V9eue'Z -t tv Wtm

Am-241 I 4352E-01 9,262 37
Am-242m 2 8698E-04 9,262 37
Am-243 6.2565E-04 9,262.37

9,262 37
:+.0 0 0250 1 005E+14

5 79E+00 0 0375 9 585E+13
C-14 4 7901E-05- 4 44E-01 0 0575 1 107E+14

Cm-243
8 0297E-( 7.44E-03 7.44E-u3 0 0850 5 576E+13

E+w0 2.32E+00 2-32E+00 0 1250 3 870E.13

Cm-244 9.262 37 0 OOE+00 4.54E+02 4.54E+02 02250 4782E+13
9.262 37 0 00E+00 2.37E+01 2.37E+01 0.3750 2 056E+13

I Cs_35_
t Cs-137

6N u-154

9,262.37 9,262 37 0 00E+00
1 4433E-05 9,26237 9,262 37 0 00E+00
1 3979E+00 9,26237
2 0203E-02 9,262 37 1.87E+02 1 7500 1 946E.11

Eu-155 1.64E+01 1.64E+01 22500 3 134E+07

Fe-55 9,262.37 0 OOE+00 4 00E-01 4 WOE-01 27500 6 420E+07

* H-3 2 0769E-02 9,26237 9,262.37 0 00E+00 1.
I| I-129 9 8288E-07 9,262 37 9,262.37 0 00E+00 9
_ Kr-85 2 8214E-02 9,262 37 9,262.37 0 00E+00 2

NP-237 1 1218E-05 9,26237 9,262.37 0 00E+00 1

Pa-231 1.3036E-09 9,26237 9,262.37 0 0OE+00 1

It P2>210 85078E-11 9,26237 9,262.37 0 00E+00 7

Pm-147 3 6531E-04 9,262 37 9,262.37 - 0 00E+00 3
Pu-238 7 4564E-02 9,262 37 9,262.37 0 00E+00 6
Pu-239 1.1623E-02 9,26237 9,26237 0 00E+00 I 1

92E+02 1.92E+02 3.5000 6 61tE+06
tOE-03
61 E+02
04E.01

9 IOE-03
2 61 E+02
1 04E-01
1 21E-05
7 88E.07
3.38E+00

91E+02 6 91E+02
08E+02 1 08E+02

9,262.37 0 00E+00 1 40E+02 1 40E+02
9.262 37 9,26237 0 00E+00 8 34E+03

P F;-242

L Ra-
6 4260E-05 9,262 37 9,26237 I
2.2804E-10 9,262.37
5.2713E-12

Ru-106 6.1160E-10 ,262.37 0 00E+00 5 66E-06 5 66E-06
9262 37 0 00E+00 1.15E-01 1.15E-01
9-262.37 0 00E+00 2 34E-01 2.34E-01

Se-79 1.2377
Sn-126

9,262 37 0 OOE+00 8 49E+03 8 49E+03

9,262 37 9,262 37 0 00E+00 3 65E+00 3 65E+00
t2057E-10 9,262.37 9,262 37 0 00E+00

L

Th-230 2 1043E-08 9,262.37
Th-232 52972E-12 9,262.37
Tl-208 I 7474E-07 - 9,26237
U-232 4 736SE-07 9,26237
U-233 2 5097E-08 9,26237

491 E-08
1.62E-03 I
4.39E-03 Thermal Power
2.32E-04 Nominal Heat Bounding

9,262 37 O C

I

U-234 5 0(
U-235 -1 4

U-236 7 51
U-238 -2 6

4 63E-01 4 63E-01
00 1035E-03 0 00E+00 1.35E-03 (wfatts) ' - (Watts)

37 0 00E+00 7.02E-02 7 02E-02 213E+02 21 3E.02
633E-03 3 91 E-03 6.33-03 Total Total

.37 0 00E+00 8A49E+03 8.49+03a I

tOutput 'Heat Output

Y-90

Other
'Hi. Te

124E+04 1t24E+04

arsy, and Checks t - x2 -, < a-sinplate Siection Su&msy,
Itmmay _ T _ - _ _ _ _umar

From SFD - Used Basis for Parameter Diffences

{ teo ~trtr UGHT WATER LIGHr WATER The Ternlaewas usix fotrr the ib"*t re~asons
Fuelt Ctng ZR ZIRC Tas bel mar tnat on parameters xcept tnecedhnert (uenowe)

BOL NM Conststuenb U U
I0i BDL Ennthment % O to S

Bumup Summary -d)2 Basis for bumup used In estimate:

From SFD EstmatedI tiom 9,262.37 Noininal Ixanup setMqaito bo&V turmus

Bouom m-F 9,262.37 Bensxg butxnu estinated by a 8ss 0L Ci heavy mnetal mast was twice E0L..

Checkss. . .

Estim ated Bumupr
t Bumurp iufti Gwven Burmup Estimated EOL HMIGlvtn EOL HM

|Ngfiiominasl t35't 15t

Bound;inqg 13.581

'ReaTtortshaubwn ore removal, storage, shppbI orotherctateconfirmngSthatImdahon oeasedtortual
'Tota bumtup for atl kh ae ssociated with this workesheet mu~st be dhvdeds by BOL heavty meta m;3ss to g~et spedific burnup values (MWdMl

k- DOESNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fud and Teuplate lid n "a.. i

Fuel Name THOR (UALX-HEU) TAIWAN
SNF ID J- 629

Fuel Units & Descr 35- MTR TYPE
Heavy Metal Mass BOLS 061 kg: EOL4 096kg
ROD Storage Site SRS

'Fuel decay start date 1997
Estimates as of: 2010

Templait TRIGA-AJ (LWAJ-Zrx. Alum ,10 to 20% U)
2
Template Bumup(MWd). 6 65

Template BOL Heavy Metal Mass (UM): 0 00018
Template Decay Tirne 10 Years

Estimated
Canister usage:

18"sXO'
1 46

H. Fzsimartes In m xXb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)f Bumup (MWd)' (Ci) lnventores(Ci) Inventones(Ci) Group (bounding)
Ac-227 1 2892E-09 91872 1,837.45 0OE+00 1 18E-06 2.37E-06 Avg MeV
Am-241 29429E-03 91872 1,837.45 OOE+00 270E+00 541E+00 00150 2470E+14
Am-242m 1 9489E-06 91872 1,837.45 OOOE+OO 1.79E-03 358E-03 00250 5166E013
Am-243 23308E-07 91872 1,83745 000E+00 2 14E-04 4.28E-04 00375 6101E+13
C-14 43278E-05 91872 1,83745 OOOE+0O 398E-02 795E-02 00675 5.045Et13
C-36 43023E-08 91872 1,83745 0OOE+00 395E-05 7 91E-05 00850 3279E+13
Cm-243 24286E-07 91872 1,83745 0OOE+00 223E-04 446E-04 01250 4530E+ 13
Cm-244 2 601SE-06 91872 1,83745 0 O0E+OO 2 39E-03 478E-03 02250 2879E613
Co-60 1 6075E-02 91872 1,83745 0 uGE+00 1.480+01 2 95E+01 03750 1 185E+13
Cs-134 t9323E-02 91872 1,83745 000E+00 1.78E+01 355E+01 05750 1765E.14
Cs-135 31549E-05 91872 1,83745 OOOE+OO 290E-02 580E-02 08500 3215E013
Cs-137 24556E+00 91872 1,83745 OOOE+00 2.26E+03 451EI03 12500 35358E13
Eu-154 9 0180E-01 918 72 1,837 45 0 OOE+00 8.29E+02 1 66E+03 1 7500 1 0140+12
Eut155 2.1820E-01 91872 1,83745 00OE+OO 2.00E+02 401E+02 22500 24 1E.09
Fe-55 22902E-03 91872 1,83745 0OOE+00 210E+00 421E+00 2 7500 4728E+07
H-3 &1 609E-03 918 72 1,837 45 0 OOE+00 7 50E+00 1 50E+01 35000 5768E+06
I-tZ4 73805107 91872 1,83745 OOE+00 8.78E-04 1 36E-03 50000 1041E.03
Kr-85 1.a256E-01 91872 1,8374S 0000+00 1 680+02 3280+02 70000 1T77E+02
Np-237 1 4505E-06 91872 1.83745 OOE+O 1.33E-03 2 67E403 110000 I 340E+01
Pa-231 4 5564E009 918.72 1,83745 OOE+00 4.19E6 8137E06
Pb-210 1 8842E-14 91872 1,83745 000E+O0 1.73E-1t 3a46E-1Pw
Pm-147 55459E-01 91872 1,83745 0000E+O 5I210E02 n 02E+03
Pu-238 12992E4-03 91872 1,83745 OOE+00 1 19E+00 3239E+00
Pu-239 5 6932E-03 918 72 t837 45 O0OOE+00 5723E+O 0 0aE+0 1
Pu-240 2.2632E-03 91872 1,83745 0.OOE+00 2.08E+00 4.06E+-0
Pu-24t 9-8857E-02 91872 003745 .0OOE+04 9806E-05 1.82E+02
Pu-242 30602E07 91&72 1.83745 0OOE+00 281E404 562E404
Ra-Z26 I 0823E-13 91 &72 1,837 45 OO0OE+OO 9 94E-tt I t 99E-10
Ra-Z28 2 0406E-10 918.72 1.837.45 0 OOE+OO I 87E407 3 75E407
Ru-106 3 0180E403 918.72 1,837 45 0 OOE+OO 2 77E+OO S SSE+OO
Se-79 1 2937E405 91&72 1.837.45 0OOOE+OO 1 19E402 Z.38E402
Sn-126 iZ?238E405 918 72 18537.45 0OOOE+OO 1 12E402 2.25142
Sr-90 2 3098E2+00 918 72 1 837A O OOE+OO 212E+03 4 24E+03
Tc-99 44120E404 918 72 1,837 45 0OOOE+OO 4 05E-01 8.11E-01
Th-Z2 2 09321E-1 0 918 72 1.83745 0OOOE+OO I 92E407 3.85E407
Th-Z30 2 7744E-1t1 918 72 t,837 45 OOOE+OO 2 551E48 5.10E408
Th-232 2 3744E-tO 918 72 1,837 45 0OOOE+OO 2 18E407 4.36E407
Ti-208 1 9459E408 918 72 1,837 45 o OoE+eo 1.79E405 3.58E405
U-232 S 3850E-08 918 72 1,837 45 0 OOE+OO 4 95E405 9 89E405 Thermal Povwer
UJ233 I13135E407 918 72 1,837 45 OOO0E+OO 1t21E404 2 41E404 NorminaltHeat - Bounding-
U-234 1 9143E407 918 72 1,837 45 0 OOE+OO I 76E404 3 521E44 Ouilput, NMa Ouwpnt
U-23s -2 6159E406 918 72 0 00 t.O2E402 7 79E403 I 02E402 (Waft) - (watts)
U-236 t.27t9E4-5 918 72 1.837 45 O.OOE+OO t.t7E402 2 34E402 3 41E.01 6 82E+01
U-238 438657E408 918 72 0 00 t.16E404 8 06E405 I116E404 Total Total
Y-90 2 3098E+00 918 72 1.6137 45 0OOOE+OO 2.12E+03 4 24E+03
Other Radionuclides 2 42E+03 4 85E+03
nIL Temiplate Selection Sun .. . Buaup S au.. Ce.. ... - 2 .

Template Selection Summary |

From SFD Used Basis for Parameter Differences:
Reactor Moderator LWAND UZJRC HYDRIDE LWAND UDRC HYDRIDE ThSTeetatewaS usedtrtaetdlowingr aSn

Fuel CWdding ALUM ALUM This t maLtces or al parslem except ereent.
BOL HM Constituents U U

BOLEnrklment% 93 16330608 10 to 20 1

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

Nomial 91t8 72|NMI tunmp carlabd koro th heasy mtal mass desVOye4L
Bounding 1 137 t45 Bodng barre usoused ba be twa soe busi

Checks

Estimated Bumupf
Bumup 9ultip 1 G Clven Bumup Estimated EOE HU/Given EO HM

Noimv ul E 4 H v S 1 .M
Bounding 9 83

'Reactor shutdown, core removal, storage. ssppmng er other date confitmirg that Irradca8on ceased tat tuel
0
Total bumeup or all fuel assodated wsih thas woelsheet must be divided by 00L heavy metal mass to get sped6c buttup values (MWdU1M)

Uj
1 '

U
L
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Irforamiaon,.j .Z-'

Fuel Name TRR-1 (UALX-HEU) THAILAND
SNF ID* 633

Fuel Units & Descr 31 - MTR TYPE
HeavyMetal Mass BOL=5295kg EOL=4771kg
ROD Storage Snte SRS

'Fuel decay art date: 1998
Estimates as of 2010

Template TRIGA-Ai (LW/lJ-Zrx, Alium .10 to 20%, U)
'Tempbate Burnup(MWd): 6 65

Temptate Ot Heavy Metal Mass (MT) 000018
Temslate Decay Trme 10 years

Estimated
Canister usage

129

81. Estimnates ',' .-. . m X Xb b y. y, Gamma Sources
. .

Photon Total
CtIMWd From N Nominal Bounding Fuel initial Activity - Nominal Fuel Bounding Fuel Energy Photons/sec

Template - Fuel Buup(MWd' Bumup(MWd) - (C_) I _nventones(Cl) Invenones(Ci) Group (bounding)
# 

_

.,09 5100 07 1,000.14
-03 500 07 1,00014

E-06 500 07 1,00014

0 00E+00 6 45E-C

1 9489E 00250 2.812E+13

2 3308E-07 500 07 0 0375 3.321E+13

CG14 4.3278E-05 500 07

CR36 4 3023E-08
Cn-243 2 4286E-07
CU-244 2 6015E-06

500 07
2.16E-02 433E-02 00575 2746E+13
2.15E-05 4.30E-05 00850 1785E+13
1.21 E-04 2 43E-04 I 0 1250 2.470E.13

Z OU^ ^ UnD 1b ---- --s+
4 0 ou0E+00 1Sutl-tw 2 b0EZ3 I 220 .57E1

Co-d0 1 6075E-02
Cs-134 1 9323E-02
Cs-135 31549E-05
Cs-137 2 4556E+00
Eu-154 9 0180E-01
Eu-155 2 1820E-01
Fe-55 22902E-03
H-3 8 1609E-03
1-129 7.3805E-07

1.000.14 000E+00 804E+00 1 61E+01 0 3750 6448E+12
1.00014 0 00E+00 9 66E+00 1.93E+01 I 0.5750 9606E+13

1007 1.00014 000E+00 1.58E-02
500 07 1,00014 0 00E+00
500 07 1,000 14 0
500 07 2.18E+02 22500 1.313E+09

500 C 1.15E+00 229E+00 2 7500 2-574E+07

1
E+00 4 08E+00 816E+00 I 3 S0 3 140E+06

1.000 14 .OOE+00 3 69E-04 738E-04 5 0000 5 672E+02

Kr-95
Prd25

tf 1.000 14 0.00E+00 9 13E+01 1 83E+02

7 i 07 1.000 14 0 00E+00 7 25E-04 1t 11
37.. |_,<.

Pa-231 500 07 1.0001 4 0 OE+00 2.28E-06
500 07 1,00014

5 5459E-01 500 07 1,0001

I 500 07 I 30E+00

D.-"aR 500 07 2 85E+00 5 69E+00
ru-oo:J ;

Pu-240 2 2632E-03 +00 1.13E+00 2 26E+00

Pu-241 1.00014 0 OOE+00 4 94E+01 9 89E+01

Pu-242 1.00014 0 OOE+00 1 53E-04 3 06E-04
500 07 1,000 14 I

2 0406E-10 500 07 1,000 1
3 0180E-03 500 07 3 02E+00

5-79 1 2937E-05 6 47E-03 1.29E-02
_ .^e

'6I n-i~b
i Sr-9O

I Tc-99

1 2238E-05 +00 6 12E-03 1.22E-02
214 OOOE+00 1 16E+03 2 31E+03-

44 1.00014 0 OOE+00 221E-01 4 41 E-01
1.00014 008E+00 1 05E-07 2 09E-07

I n-2Y
500 07 1.000 14 0 ooE+00

nn 50 07 ItIMAO t l4 f0-:-u ouv vs ,wv l_

1 9459E-08 500 07 1,000.14 0 00

5 3850E-08 500 07
1.3135E-07 500 07
1.9143E-07 500 07

1,000 14 0 00E+00 E-05 Thermal Power
Nominal Heat BoundingE-04

t.91E-04
N~ommnal Hisat .Biounding

I Output Heat Output
(Watts) - (Watts)ILl-2J -2 l61F9E0 S0W 07 1-03 1 03E-02

U-236 12719E-05
U-238 -3 8857E-08
Y-90 2-3098E+00

500 07 6.36E-03 1.27E-02 I 1.5E+01 3 71E+01
___ _ - 0 1 lttk-t J Ao a iotai _ +-

1.630E-04 I 80E-04- Totttl T otal
)00E+00 1.16E+03 2.31E+03

Other Radionuclides 1.32E+03 2 64E+03
.

.

_ Template Selection Summary - _._

From SFD Used B

t eac.tor Moderstor- LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE T
Fuel CaddMng ALU ALUM n

BOL HM Constituents U U
- I..i _.- a in 9 S> 1 01

lasis for Parameter Differences
NTs Teniiate Wa Ised b r te lo i reass
n ad matches an ilD pariemes e=cWt enricrrt

I -L - . _-_ -___- - -___ .

Bumup Summary (MWd)J Basis for burnup used In estimate:
From SFD Estmated -

lomilt 500 07 N bnahow calcuated krsme -heaW, mete mass destoyed
Boundi.g 1 00 14 tUiitog bM atrted to be tnce mr*W bkW

'Total bunwi tfor at fu associated with this workstueet must be dividde by OL heavy metai mass to get spedcfic urMI vales (IWld`T)

L. DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet I I

L Fuel and Template Inmsforn,4
Fuel Name? UMRR (HEU) ROLLA

SNF ID t 881
Fuel UnIts & Descu 28-24 CURVED PLATES
Heavy Metal Mass: BOL.5.096kg. EOL.4 771 kg
ROD Storage Site: SRS

'Fuel decay start dete 1996
Estimates as of: 2010

Template: ATR (Light Water. Alum. 60 to 1 00 U)
'Temptale Burnup(Mu Wd): 3672

Template BOL Heavy Metal Mass (M): 0 00116689
Template Decay Thrne: 10 years

Estimated
Canister usage:

18 xt0
1 1t7

2i.Estimates s m X. Xb, b Ye Y1 Gamma Sources

. Photon Total
CUMWd From Nominal * Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionucide Template FuelBumup(MWd)' Bumup(tMWd) (Ci) Inventones4Ci) Inventones(CI) Group., (bounding)
Ac-227 2 8404E-10 307 59 615 18 0 00E+00 &74E-08 1 75E-07 Avg MeV
Am-241 1 4935E-03 307 59 61518 0 00E+00 4 59E-01 9 19E-01 0 0150 82367E+13
Am-242m 4 4390E-07 307 59 61518 0 00E+00 1.37E-04 2 73E-04 0 0250 1 761E,13
Arn-243 1 4913E-06 30759 61518 000E+00 4.59E-04 917E-04 00375 1S3SE.13
G-14 57217E-09 30759 61518 OOOE+00 1.76E-06 352E-06 00575 1622E+13
CI-36 1 3124E-32 30759 61518 00OE+00 404E-30 807E-30 00850 9867E+12
Cm-243 20967E-07 30759 61518 000E+00 645E-05 1 29E-04 01250 6902E612
Cm-244 4 3001E-05 30759 61518 0 OOE+00 1.324-02 2 65E-02 02250 8473E+12
Co-60 1 9798E-05 30759 61518 OOOE+00 6.09E-03 1 22E-02 03750 3.798E+12
Cs-134 90795E-02 30759 61518 000E+00 279E+01 559E+01 05750 6165E.13
Cs-135 34477E-06 30759 61518 00OE+00 106E-03 212E-3 08500 3007E+12
Cs-137 25588E+00 30759 61518 000E+00 787E+02 157E+03 12500 9786E+11
Eu-154 5 4847E-02 30759 61518 0 OOE+00 1 69E+01 3 37E+01 1 7500 3.574E.10
Eu-155 1 9469E-02 307 59 61518 0 00E+00 5 99E+00 1 20E+01 22500 2.363E+09
Fe-55 1 7797E-03 307 59 615 18 0 0DE+00 5 47E-01 1 09E+00 2.7500 3297E.07
t1-3 8 0065E-03 30759 61518 000E+00 2 46E+00 4 93E+00 35000 3925E+06
1-129 7 5300E-07 307 59 61518 C0 5 0000 3.264E+02 UKr-85

3OWE+00 392E-07 7 84E-07 I
1 1838E-11 307 59 61518 0 00E+00 3.64E-09 7 28E-09

Pn-147 67974E-01 30759 61518 OOE+00 2309E+02 416E+02
PU-238 1 9755E4-02 307 59 61518 0 00E+00 6 08E+00 1 22E+01
PU-239 4 2a81E-04 307 59 61518 0130E+00 1 32E-01 2 64E-041
Pu-240 2 4390E-04 307 59 61518 O00E+00 7 51E02 1 50E01
PuO-241 a4058E42 30779 615.18 OOE+00 I 66E+01 3 33E+01
Pu-242 3 6329E-07 307 59 615 18 0OO0E+DO t 12E4-4 2 23E044
Ra-226 8 3742E-1t1 307 59 615.18 0O0E+OO 2 58E408 5 15E408
Ra-228 5 7734E-1 5 307 59 61S.18 0O0E+OO I 7BE-12 3 55E-12
Ru-tO06 6 1356E403 307 59 615 18 0OO0E+00 I189E+00 37T7E+00
Se-79 1 2936E405 307 59 615 18 0 O0E+00 3 98E403 7 96E43
Sn-126 I 1574E-05 307 59 615.18 0OO0E+DO 3 56E403 7 12E403
Sr-9O 2 4417E+OO 307.59 61518 O OOE+00 7 51 E+02 1 50E+03
Tc-gg 4Z2239E404 307,59 615.18 O OOE+00 I 30E-01 2 6DE-01
Ttt-229 2 8568E-12 307.59 615 18 0OO0E+00 8 79E-10 I176E409
Th-230 2 5310E408 307sg9 615 18 0OO0E+00 7 79E-06 1 56E405
Tti-232 1 1631E-14 307 59 615 18 0OO0E+DO 3 58E-12 7 16E-112
Tt-208 4 6705E-08 307 59 615 18 000OE+00 1 44E-05 2 87E-05
U-Z32 I13151E407 307 59 615 18 0OO0E+DO 4 05E405 8 09E405
U-233 2.1650E409 307 59 61518S 00DOE+00 6 66E407 1 33E4-6
U-234 I 8399E404 307 59 615 18 000OE+OO 5 66E402 1 13E-1
U-235 -2.7235E-06 307 59 O DO 1 03E402 9 45E403 1 03E402
U-236 I 54931E45 307.59 615 18 0 00E+OO 4 77E403 9 53E43
U-238 -4.2S15 E-09 30759 OO 10 13E404 1 12E404 1 13E044
Y-90 2 4423E+00 307.59 615 18 0 00E+00 7 51 E+02 I150E+03
Other Radionuclidtes 7 65E+02 I 53E+03

flLTem teScction *BurnupSu anry~anChecksi ^ _.- -
Template Selection Summary *_ _

From SFD Used Basb for Parameter Differences:
Reactor Modereotr UGATERT U GITWATER

Fuel Cladding A ALUM
SOL HU ConsithientsI

BOL Enrichment1%I 93.40659341 6010 100

Bumup Summary _MWd_ iBasis for bumup used in estimaite:
From SFO Estated

Nominal | 307 s bujN nuptmti at trm to he Ttal mass est-
Bounding t 6151 bo W taep assied to be tw arnnal tunup

[Checks_ 1

I i
I

Thermal Power

Nominal Heat Bounding
Output N - eJat Output
(WaTtsV (wat)
9.73E+00 1 98E+01

Total Total

Li
Ii

Estimated Bumup _
Bumup Multiplier Given Bumup

019
0 .3 8

NomInal-I
Estimated ECOL HM/Given EOtL HM

I I 100
| Bounding-1

'Reactor shutdown core removal, storage, shipping or other date confirming iat irradation ceased for fuel

"Total bumup tor e1 fle assocated with 6s worksheet must be dvlded by BO. heavy metal mass to got specific bunup values (MWc`MT)
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Fuel Radionuclide Inventory Worksheet

X. Frl ad Template I monon__.<
Fuel Name UMRR (LEU) ROLLA

SNF ID# 146
Fuel Units & Descr 28 - 24 CURVED PLATES
Heavy Metal Mass BOL=31 898kg. EOLb26 46kg
ROD Storage Site SRS

'Fuel decay start date 2035
Estimates as of 2010

Template ATR (Ught Water, Alum.. 60 to 100%. U)
sTemplate Bumup(MWcd: 3672

Template SOL Heavy Metal Mass (Mt) 0 00116689
Temblate Dey Tr e 5 years

Estimated
Canister usage

0S'xtO7

II. Estirates m X ,, b Y. Yb Gamma Sources

Ci/MWd From
Radionuclide Template
Ac-227 I 4545E-10
Am-241 1 I190E-03
Am-242m 4 5425E-07

I Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)2 Burnup (MWd)f . . (Ci) . Inventones(CI) Inventories(C)

Photon Total
Energy Photons/sec
Group (bounding)

- - .-- -.- �---�- I
1U2W 131 0 LXIL.I-UO Avg MCVi' 4YL-i.lI 1 bUlz-Uti
10.299 LIZ 0 WE~+00 7 49E-071 I 50Et-06 Avg Uev

10.299 02 0 6E+00 5 76E+00 1 15E+01
5,

4 9
51 10,299 02 0 00E+00 2.34E-03

5,149 51 10,299 02 0 WOE+00
5,149 51 10,299 02 0 I 0 0575 3 884E+14

1 3124E-32 5,149 51 E-28 0 0S50 2476E+14

Cm-243 2 3676E-07
Cm-244 5 2042E-05
Co-60 3 8208E-05

5,149 51 2 44E-03 01250 2 144E.14
1-01 5 36E-01 02250 2 099E.14

300E+00 1 97E-01 3 94E-01 0.3750 1 016E+14

-I Cs-134
Cs-135
Cs-137

Ai Eu-t54
Eu-1 55

I I Fe-55

p-t29
g, Kr-85

- 'N'p237

4 8693E-01 0 00E+D0 251 E+03 5 01E+03 1 0.5750 I 395E.15

34 0 00E+0 I 78E-02 3 55E-02
9 51 10,299 02 0 0E+00 1.48E+04 2 96E+04

5.149 51 10,299 02 0 00E+00
E-02 5.149 51 10,299 02 000E+00
E-03 5,149 51 10,29902 0C

4.23E+02
2 02E+02
3 47E+01
5 46E+01
3 88E-03
1 47E+03

08500 954E+14
12500 3 636E13
1 7500 1525E+12
2.2500 3198E+,12
Z7500 1.840E+10
35000 2.040E+091 0599E-02 5,149 51 E+02

7.53W6E-07 5,149S 7.76E-03 5 ooo0 6 119E+03

2 8595E-0 2 94E603 | 7 0000 6.8=E+02
10299 02 0 00E+00 4 92E-02 9 83E-02 11 OXO 7.60E+01

Pa-231 , 51 10,299 02 000E+00 4 60E-06 9.20E-06
5.149 51 10,299 02 0 00E+00 1 94E-08
5.149 51 10,299 02 0 00E+00

2 0550E-02 5,149 51 10,299 02
42838E-04 5,149 51 10,299 02 441 E+00

PU-406- -

Pu-241
I Pu-242

Ra-226L Ra-228

2 4401E-04
6 8764E-02
3 6329E-07

5.149 51 2 51 E+00
2 0 00E+00 3 54E+02 7 08E+02
2 0 00E+00 1.87E-03 3 74E-03
2 0 00Ei00 1.96E-07 392E-07

2 9902E-15 5,149 51
1 9055E-01 5,149 51
12936E-05 5,149 51
1 1574E-05 5,149 51
2 7505E+00 5,149 51

10299 02 0 00E+00
10.299 02 0 00E+00
10.299 02 0 00E+00

1.54E-11 3 08E-11
9 81 E+02 1 96E+03
6 66E-02 1.33E-01
596E-02 i 19E-01
1.42E+04 2 83E+04Sr-90

Tc-99
Th-229
Th-230

1 0 00E+00 2 18E+00 4 35E+00
10,299 02 0 00E+00
10,299 02 0 00E+005.149 51

9 71E-09 1
8 78E-05 1
A02E.t I 85i 149 51 10.29 02 0 0i0E.+Th-232

i TI-208
! U-232
U3-233
1J-234
tJ-235
Lt-236
1U-238

t ' Y-90

W Other Radkwonucbdes

D,-- - - ------
-08 5.149 51 10,299 02 0 00E+00 2 27E044

5.149 51 10,299 02 0 006E+0 6 7
5,149 51 10,29902 0 00E+00 I C

77E-04 1 Thermal Power
Nonmnal Heat Bounding

Output Hleat Output
(Watts) ' (Watts) ,

2 e1E+02 52E+.02

1.8371E-04 S,14951 10,29902 000.E+0
2 7235E-06 - .149.51 000 1.36E-02
1.5493E-05 5.149 51 10,299 02 0 00E+00

514w ~ ~ ^n a 1.51 n^.~iJ

9 4

7 98E-02 E-01
AA ~ a _ ota__

-4 285tEh-0
2 7505E+00 5.149 51 t0,299 02 0 00E+00

8 60E403
2 83E+04
5 30E+04

i otai Total

A_ f- AA_ b __ j_
IIL TePI1 ComleeC§ w a amx rtMsV.

'Ter.^plate Selectioun Summary
From SFD Usad IaAis I

Reactor Moderator UG34TWAT5R UOHTWAlER Tns Teet
Fuel Claddingh ALUL [his e n

BOL HU Consttuents UU match.
SO 8L Enrrkh.^.wt % 19 750DOv~78 60 t^I 1 -

urnup r From SF0 Estimated

Nomin 2 514915
,Boundfng i10" s99O.

l Checks -> ~ ---

for Parameter Drlterences:
plate was wed t^ tie koVig .^asors
naldiets ATR Terjlaie c at buat ore aamer (efluldiment) meafrg ATR a reasmai

for bumup used In estimate:

t05mu4 caluavde t!m the eavy metal mass desiovaMt
bm t asived ID be twice narst butr,

Esthnated EOL HNMGiven EOL HM
I

Estimated Burnup/ I
Burnup Mutliplier Given^ Bur.up

i Iv.h O= S 051I-

1! ,t e doteA~ 1o f r m n Ir a a o c a e aLI IReator shutlldown, core removal, storage, sNpping or otherate ^ontim^Lng that Irradt a n fuelased for i~t

-11 02

'Total bumup1 for all tuel associated with ths worksheet must be dvlded by SOL heavy metal mass to get specific burt.up values (MWdlT)
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Fuel Radionuclide Inventory Worksheet
L Fud and Temptate Infonaboet

Fuel Name UNIV OF FLORIDA (ARGONAUT) HEU
SNF l0N 272

Fuel UnIts & Desco 259 - ELEMENT
Heavy Metal Mass 801=4 t44kg; EO-4 092kg
ROD Storage Site SRS

'Fuel decay start date 2035
Estimates as of. 2010

Template: ATR (Ught Water. Alum, 60 to 100%.. U)
'Temnplate Bumup(MWd) 367 2

Template SOL Heavy Metal Mass (UT)- 0 00116689

Estimated
Canister usagae

189x1

Template Decay Time- 5 years

U. Estimates *m x. Xc b Ya. yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWdf Bumup (MWdf (CS) Inventories(Ci) Inventories(CI) Group (bounding)
Ac-227 1 4545E-10 4906 98.11 000E+00 7.14E-09 143E-08 Avg MeV
Am-241 1 1190E-03 4906 98.11 000E+00 549E-02 11OE-01 00150 1893E+13
Am-242m 4 5425E-07 49 06 98.11 0 00E+00 2 23E-05 4 46E-05 0 0250 4 078E+12
Am-243 1 492IE-06 4906 9811 000E+00 732E-05 1 46E-04 00375 3763E+12
C-14 57244E-09 4906 9.11 000E+00 281E-07 562E-07 00575 3700E+12
Ci-36 I 3124E-32 4906 98.11 0 00E+00 644E-31 129E-30 00850 2359E+12
Cm-243 23676E-07 4906 98.11 0 00E+00 1 16E-05 232E-05 01200 2043E+12
Cm-244 52042E-05 4906 9811 000E+00 2155E03 511E-03 02250 195E+12
CN-60 3 2208E-05 49 06 98 11 0 001E+00 87E-03 3 75E-03 003750 9 677E+t
Cs-134 4 8693E-01 4906 98 11 0008.00 4 239E+01 4 78E+01 058750 139E.13
Cs-135 344T7E-D6 4906 9811 000E+80 1 69E-04 338E-04 018500 I82E+12
Cs-137 2 8731E+00 4906 98 11 000E+00 1 41E+02 2 82E+02 12500 3463E+11
Eu-154 8 2053E-02 49 06 98 11 0 00E+00 4 03E+00 8 05E+00 t 7500 1 452E+10
Eu-155 39134E-02 4906 9811 00E+00 1 92E+1 384E+00 2250 30t6E+10
Fe-24 627429E-03 49 06 98 11 00E+00 33 E-01 662E9 1 Z750 1753E+08
H-3 1 0599E-02 49 06 98 11 000E+M0 5320Et01 1604E+00 3500 t4E+07
1-129 7 530E9-07 49 06 98 11 0 00E+00 3 69E-05 739E-05 5000 5344E+01
iar-85 2 8590E-01 4906 9811 000E+00 1 40E+O1 2 8tE+1 73000 6S1SE+00
Nu-237 9 5479E-06 4906 98 11 0 00E+00 468E-04 9 37E804 0000 7344E-01
Pa-23t 8 9297E-10 49 06 98 11 0 00E+00 4 38E-08 8 76E8-0
Pu-21 0 3 7609E-12 4906 9811 000E+00 684E-10 3 69E-10
FrF-147 2 5452E+00 4906 98 11 000E+00 1251+02 2750E+02
Pu-238 2055E-04 4906 9811 000E+00 01E+00 2402E+00
Pu-239 4 8838E-04 4906 9811 000E+00 25E-02 4120E8-2
Pu-240 24401E-04 4906 9811 O000800 120E-02 239E-02 1
Tu-241 6 8764E1 2 49 06 9811 0 00E+00 3 37E+00 675E+00
Fu-242 3 6329E-07 49 06 9811 ooE+00 1 78E-05 3 -56E5
Ra-226 3805E-11 4906 98.11 0 00E+00 I187E-09 3173E9-0
U-228 2 9902E-15 49 06 98 11 0 008+00 9607-03 1 93E-7e
RU-1 119055E-041 4906 9811 000E+00 9.35E+00 1 87E401
Se-79 1-293E-05 49 06 98 0f 8 00E+00 6 3514-04 1 27E-03
Sn-126 11574E-05 4906 9811 0 00E+00 568E-04 1 14E-03
Sr-90 2 7505E+00 49 06 98.11 0 00E+00 1 35E+02 2.70E+02
Tc-99 42239E4 4906 9811 00E+00 2 07E202 4 14E402
Th-229 16848E-12 49 06 98 11 0 00E+00 9.25E-11 I185E-10

Th-230 1.7042E408 49 06 98 11 000OE+00 8 36E407 I 67E406

Th-232 7 8132E-1 5 49 06 98 11 000OE+00 3 83E-1 3 7 67E-13

Ti-208 4 4D63E408 49 06 9811 000OE+00 2t16E406 4 32E406

U-232 1i3151E47 49 06 98.1i 000OE+00 6.45E406 1.29E405 ThermaliPower

tJ-233 I19564E409 49 06 98 11 0 00E+00 960E408 It92E407 sominal Msfit Bounding

U-234 1.8371 E404 49 06 98 11 0 001E+00 9 01 E403 I 80E402 Output' Heat Output
U-F235 -2-7235E-06 49 06 0.00 8 34E403 8.21E403 8 34E403 (Wts Watts)--

U-236 1-5493E-05 49 06 98.11 000OE+00 7 60E404 152E403 2z49E400 4n9E+00

tU-238 -4.2851E-09 49 06 0 00 9 54E405 9 52E405 9 54E-05 Total Total

Y-90 2.7505E+00 49 06 98.11 000OE+00 I 35E+02 2.70E+02

Othezr Radionuclides 2 52E+02 5 05E+02

JLTe n pateSelctioi, lnlr.EBurupSu , l".etChecks ' -

Template Selection Sumrary

From SF0 used Oasis for Parameter Difherences:
Reactor Moderator | UGHT WATER LIGHT WATER

Fuel Claddc ALUM ALUM
SO. HM Constituents U U

SOt. Eunchment % 9315 609 o 100

Bumup Summary _ _Wd_ JBasis for bumup used in estmate:

From SF0 Estimated
Nominal La818 4906 ot bwura cahiated fran the heavy metal mats destroyed.

Boundin981 I emdg hymip awttued ID be twieo rormetal tujerg

Chects

Estimted Bumup
Bumup Muuttiptier Given surnup Estim ted EOL HtA/Given EOt. HM

Nominal 0 004 i f4 i1o
Bounding I .08

'Reactor shutdown. core removal. storage. simpprg or other date confirming VtWa Irradcation coased four

'Total bumup for al bual assodated wih tfis worlsheet must be ihnided by SOL heavy metal mass to get specific bumupf, values (MWdrT).

-4

3-

U9

J

Ii
I I
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Fuel Radionuclide Inventory Worksheet ' -

Fuoel van lenplate Information - , -_2-
Fuel Name UNIV OF FLORIDA (ARGONAUT) LEU

SNF ID # 273
Fuel Units 8 Deser 14 - ELEMENT
Heavy Metal Mass BOL-0 995kg EOL=0 995kg
ROD Storage Site SRS

'Fuel decay start dale 2035
Estimates as of 2010

Template AR (tUght Water Alum .60 to 100%. U)
5
Template Burnup(MWd): 3672

Template BOL Heavy Metal Mass [MT) 0 00116689
Temolate Decay Time 5 years

Estimated
Canister usage

18-XI0'
1 058

DH. Estimnates < jtt In X. b Yn Y. Gamma Sources

Photon Total

Ci/MWd From Nominal - Bounding Fuel Initial Activity C Nominal Fuel Bounding Fuel Energy Photonstsec
Template Fuel Burnup (MWd)? Bumup (MWde (Col - Inventores(Ci) lnventories(CI) Group (bounding)

Ac-227 1 19 0OOE+00 869E-1 1 74E-10 IAvg MeV
1.19 0 00E+00 6 68E-04 1.34E-03 0t0150 2305E+11
1 19 00OE+00 271E-07 543E-07 I 00250 4965E+10Ai 060

060 1 19 0 00E+00
S7244E-09 060 1 19 0C

CI-36
t Cm-243

131 24E-32 060
2 3676E-07 2.83E-07 I 0 1250 - Z-487E+10

Cm-244 0 OOE+00 31 IE-05 6.22E-05 I 02250 Z435E+10

Co-60 0 OOE+00 2.2BE-05 4.56E-05 0 3750 1 178E+10

Cs-134 1 19 0 OOE+00 2 91E-01 S.82E-01 I 0.5750 1 618E+t1

Cs-' 1 19 000E+00 206E-06 4.12E-06 I 0 8500 2266E+10
060 1.19 0 OOE+O0 1 72E+00 3 43E+00 12500 4.217E+09
060 1 19 0 OOE+00 4 90E-02 9 80EBO2 I 768E+08

3 9134E-02 0 60 1 19 00

Fe-55 6 7429E-03 0 60
'-3 I 0599E-02 060 1.19 0 00E+00 6 336403

I; -129 7.5300E-07 060 t.t9 000E+0 4050E47
Kr4S 2 8595E-01 0 60 1.19 0 00E+00 1.71E-01
Np-237 9 5479E-06 0 60 1.19 0 OOE+00 5.70E-06
Pa-231 B9297E-t0 060 1.1 9 OOE+00 5.33E-10

! ; PtF210 37609E-12 060 1.19 000E+00 2.25E-12
Pm-147 25452E+00 060 1.19 000E+00 152E+00

* Pui-238 2 0550E402 0 60 1.19 0 OOE+00 1t23E-02
Pu-239 4 2838E-04 0 60 1.19 0.00E+00 2.56E.04

8 99E-07 5 0000 1.327E+00
3 42E-01 t 7 0000 1.502E-01
114E-05 I 11 0000 1 710E-02
1 07E-09

5 12E-04

Pu-240 2 4401 E604 t.46E-04 2 91E-04

Pu-241 0C0E+00 4IE4-02 821E-02

Pu-242 0.00E+00 2 17E-07 4 34E-07
1.19 O.OOE+00 2.27E-11 4 54E-1 1

060 1.19 000E+00 1 79E-15 357E 15
Ru-106 1 9055E-01 0 60 1.19 0 OOE+00 I 14E-(
s:A7 i 29A3E0 060 1.19

;>e{ ---- o:v--vv .. ._
Sn-i 26
Sr-90

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

1 1574E-05
2 7505E+00
4 2239E.04
1 8848E-12
1 7042E-08
7 8132E-15

060
I 6t4E+00 3 29E+00

0.ODE+00 2 52E-04 5 05E-04
1 19 0 OE+00 1 13E-12 2.25E-12

090 1.19
n060 119

0 00E+00 1 02E-08 2.04E-08
0 rjiiF.,C 4 67E-15 9 33E-15

4 4063E-08
J v w . w ww

060 1.19 0 00E+00
U-232 - 1 3151E-07 060 119 0 [
U-233 1 9564E-09 0 60 t 19 0 C
U-234 1 8371E-04 060 j i9 oa

00E+00 7 85E-08 Thermnal Power
Nominal heat Bounding,-
-1 Output "Heat Output

(Wafts), (watts)
3 03E-02 6 06E-02

U-235 -2.7235E-06 0 0
0 60LU-236

U-238
L- Y.90

b tther I

-1 5493E-05
0 00 4 27E
1 19 0 00E
0 00 2 68E-4.2851 E-09 0 0 Total Total

2 7505E+00 0 0
1adionuudides E+C0 6 14E+00

181.1Trnlte Selection Sumnunary.'B-nSu mmar and Chlecks ______________________

* Tempolate Selection Summaryy
a From SFD Ud Basis for Parameter Drilerences:

L Reactor todtr UGHT A GHT WATER TersTahle was toed itr forhe wrsg eason
_ Fuel Clddig ALUM ALUM Th et kiaktes ATR Ternlaie on at tit ome patmlnemer (wrdrerll mnakei ATR a reasonae

BOL HM Constituentsa U roask
BOL Enrihment % 19 835932 60 to 100

urnup Summary (MWd)a .. Basis for burnup used in estimate

From SFD Estimated
09v0m bu|u bakr iriectly from SFD (bftedb to MWd)

Bounding 1 burtit b amsniedrID betwietntormal bisp

_ Checks - -

Estimated Burnup/
Bumup Multiplier I Given Bunup I

0.00 O 00
Estimated EOL HMfGtven EOL HM

1 00
I o a=

'Reactor shutdown, core removal, storage. shippirg or o6her date contirming iVat Irraldiaon ceased for fuel

*Total burmWp tor all fuel associated wtti this worksheet must be dvioed by BOL heavy metal mass to get specific burrup values (MWdVT)

!
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Fuel Radionuclide Inventory Worksheet

L Fude nd Temnplate lnorwmaioatn,_
Fuel Name. UNIV OF MASS-LOWELL (HEU)

SNF ID #: 274
Fuel Units & rescr: 34- 18 FLAT PLATES
Heavy Metal Mass. BOL.4 794kg. EOL=4 498kg
ROD Storage Ste: SRS

Fuel decay tart date. 2035
Estimates as of: 2010

Template: ATR /Light Water, Alum. 60 to 100%. U)
Template Bumup(MWd): 3672

Template BOL Heavy Metal Mass (MT) 000116689
T-mnl. Ela- Time S years

Estimated
Canister usage

18sx10
I 094

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

ruPhoton Total
CL/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

tadionucllde Template Fuel Bumup(MWd)
5 

Bumup(MWd) (Ci) - inventorie(CA) lnventones(Cs) Group (bounding)
Ac-227 I 4545E-10 270 47 540 94 0 OOE+00 3 93E-08 7 87E-08 Avg. MeV
Am-241 t 1190E-03 27047 54094 00OE+00 303E-01 605E-0t 00150 1044E+14
Am-242m 4 5425E-07 270 47 540 94 0 OOE+0O 1t23E-04 2 46E-04 0 0250 2 248E+13
Am-243 1 492IE-06 27047 54094 000E+00 404E-04 807E-04 00375 2075E+13
C-14 57244E-09 27047 54094 000E+OO 1.55E-06 310E-06 00575 2040E+13
C-36 1 3124E-32 27047 54094 000E+00 355E-30 7 1OE-30 00850 1 301E+13
Cm-243 2 3676E-07 270 47 54094 0 OOE+00 6 40E-05 t 28E-04 0 1250 1126E+13
Cm-244 5 2042E-0S 270 47 54094 0 OOE+00 1 41 E-02 2 82E-02 02250 1102E+13
Co-60 3 8208E-05 270 47 54094 0 00E+00 1.03E-02 2 07E-02 0.3750 5336E+12
Cs-134 4 8693E-01 270 47 540 94 0 OOE+00 1 32E+02 2 63E+02 0 5750 7 329E+13
Cs-135 3 4477E-06 270 47 540 94 0 00E+00 9-32E-04 t 86E-03 0 8500 1 026E+13
Cs-137 28731E+00 27047 54094 000E+00 777E+02 1 55E+03 12500 1910E+12
Eu-154 8 2053E-02 270 47 54094 0 OE+00 2 22E+01 4 44E+01 1 7500 008E+10
Eu-155 39134E-02 27047 54094 000E+00 1 06E+01 212E+01 22500 1680E+.1
Fe-55 6 7429E-03
H-3 IU1 94 0 00E+00 7 73E+01 1 55E+02

540 94 0 00E+00 2 58E-03 5 16E-03 11 o0oo 4 030E+00
270 47 540 94 0 OOE+00 2 42E-07 4 83E-07

Pb-210 37609E-12 27047 54094 OOE+00 1 02E-09 203E-09
Pm-147 2 5452E+00 270 47 540 94 0 00E+00 6 88E+02 1 38E+03
Pu-238 2 0550E-02 27047 540 94 0 00E+00 5 56E+00 1 11E01
Pu-239 42838E-04 27047 54094 000E+00 1 16E-01 232E-01
Pu-240 2 4401E-04 27047 540 94 0 OOE+00 6 60E-02 1 32E-01
Pu-241 6 8764E-02 27047 540 94 000E+00 I 86E+01 3 72E4-01
Pu-242 3 6329E-07 270 47 540 94 0 00E+00 9 83E-05 1 97E-04
Ra-226 3 8045E-1 1 270 47 540 94 0 OOE+00 1 03E-08 2 06E-08
Pa-228 2 9902E-15 27047 540 94 0 OOE+00 8 09E-13 1 62E-12
Ru-106 19055E-01 27047 54094 000E+00 515E+01 103E+02
Se-79 1 2936E-05 270 47 540 94 0 00E+00 3 50E-03 7 00-E3
Sn-126 1 1574E-05 27047 540 94 000E+00 313E-03 6 26E-03
Sr-9O 2 7505E+00 27047 540 94 000E+00 744E+02 1 49E+03
Tc-99 42239E-04 27047 54094 000E+00 1 14E-01 2280E01
Th-229 18848E-12 27047 54094 000E+00 5 10E-10 102E-09
Th-230 1 7042E-08
Th-232 7 8132E-15
T1-208 4 4063E-08

27047 540 94 000E+00 4 1 9 22E-06

IJ-232
Ll-233
tJ-234
U-235
UJ-236
U1-238
Y-90

I 3151E-07 Thermal Power
Nomrnal Heat, Bounding

Output Heat Output
E-06 270 47 0 00 9 63E-03 8 89E-3 9 633-3 - (Watts) (Watts)
-45 27047 54094 000E+00 419E-03 838E-03 137E+01 274+.01
E-O9 27047 000 11 E-04 1 09E-04 1 10E-04 I Total Total

Otter Radbonuc

IL. Template S

27505E+00 27047 54094 000E+00 744E+02 1 49E+03 I
1 39E+03 278E+03

don Summary, ntup Sunmwry. and Check s-k .>D s H i-1

Summary IITemplate Selectior

From SFD Ud I
ReactorModrhatorl LIGRTWATER UGHTWATER

Fuel Cladding ALUM ALUM
BOSL HM Constituents I U I U

Basis for Parameter Driferences: L
BOL Enrichment % 9316325044 60to 100

Bumup Summary (MWd)2 Basis for bumup used in estumate:
From SFD Estimated

Nombal 270 47; W balpdraaima te h"eary metal mass desfeyrd
Boundrng 540 94 buunpg thug assumed to be Mice norrual bwW

ICtecks I.D

Ii

Nomial I

Estimated Bumupv
Burnup Multiplier Given Bumup Estimated0 EOL HY/Glven EOL HM

038 __II Bounding I
Reactor shutdown, core removal, storage. shipping or oter date confrming Viat Inadaton ceased for fuel

"Total bumup for al fuel assodcated wath tat worksheet must be dvided by SOL heavy metal mass to get spedfic burnup values (MWd`MT)
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Fuel Radionuclide Inventory Worksheet

,L Frue and Template 1nfron,
Fuel Name UNN OF MASS-LOWELL (LEU)

SNF ID # 275
Fuel Units & Desor 41- 18 FLAT PLATES
Heavy Metal Mass BOL=1432t1kg EOL.14.32t kg
ROD Storage Site StS

'Fuel decay start date 2035
Estimates as of 2010

Template ATR (tight Water. Alurn .60 to 100%. U)
Template Bumup(MWd) 3672

Template SOL Heany Metal Mass (Mla: 0 00116689
Template Decay Tane 5 years

Estisateed

Canister usage
1 8x10

.14 i

_ .

Ye uamrna nouroes
- It WcEimnfpc ' � s 7 is x, b Yn YD Gamma zbouruesm. .

Cr/MWd From
IFreiioi~~de > - Template

Nominal Bounding Fuel Initial Activity ' Nominal Fuel - Boundnmg Fuel Energy Photons/sec

Fuel Bumup (MWd)c Bumup (IMWd)' (Ci) Inventories(Ci) Inventones(CI) Group - ' (bounding)

Ac-227 27125 - 5425
271.25 542.5

E-08 7 89E-08 Avg MeV
E-01 6 07E-01 I 00150 1.047E+14
E-04 2 46E-04 I 0 0250 2255E+13
E04 809E-04 I 00375 2.081E+13

4 5425E-07 271.25
1 4921E-06 271 E+00 4 05E

C-14
CI-36 1 :
Cri-243 2
Cm-244 5

i244E-09 0 00E+00 1 SE4-06 3.11E-06
542 50 000E+00 3 56E-30
54250 006+00 6 4 I 130E+13

27125 542 50 0 C 1105E+13
wwn:*ucCo-60 271.25 54250 0C 03750 5.351E+12

Cs-t 271.25

Cs-t 4477E-06 27125
1 32E+02 2.64E+02 0 5750 7.350E+13
935E-04 1 87E-03 08500 1029E+13
779E+02 1.56E+03 t12500 1915E+12
2 23E+01 4 45E+01 I 17500 8 031E+10

2 8731E+00 271 25
82053E-02
3,9134E-02 OWE+00 1 06E+01 2 12E+01

Fe-55 6 7429E-3
H-3 1.0599E-02
F 1129 7-5300E-07
K- I r-85 2 8595E-01
Np-237 9 5479E-06
Pa231 8 9297E-10
Pb-210 3_7609E-12

I Pm-147 2 5452E+00
'_ Pu-238 2 0550E-02

0 W6E+00 1 83E+00 3 66E+00
54250 0 00E+00 2 88E+00
542 50 0 006+00 2.04-( +02

27125 542.50 OC r.00 3 884E+01

271 25 542.50 11.0000 4155E+00

271.25 E-07 4 84E-07
_+00 1 02E-09 2.04E-09

0 00E+00 6 90E+02 1.38E+03
542.50 0 00E+00 5.57E+00 1.11 E+01

Pu-239 542.50 0 00E+00 1 16E-01

Pu-240
Pu-241
Pu-242

271.25 542 50 0 00E+00 6 6
271.25
271.25
271.25
271.25

542.50 0 006E00
542 50 0 00E+00

3 8045E-1 1
2 9902E-1 5
1.9O55E-01
1.2936E-05
1.1574E-05

9 85E-05 1 97E-04
1 03E-08 2 06E-08
8 l1E-13 1 62E-12

Se-79
Sn-126
Sr-90

125 542 50 0.00+E00 5 17E+01 I 03E+02
1.25 54250 000E+00 351E-03 702E-03
1.25 54250 0 00+E00 3.14E-03 6286E-03
1'25 54250 000E+00 746E+02 1 49E+03

E44 27125
.- t2 271.25

542 50

1 7042E-08 271t

Th-232 7 8132E-15 271
TR-208 4 4063E-08 27t
t-232 1 3151E-07 271

U-233 1 9564E-09 271

0 00E+00 5.1 E-10 102E-09
0 00E+00 4 62E-06 9-25E-06
0 00E+00 2 12E-12 424E-12
0 00E+00 t20E-05 2.39E-05
0 00E+00 3 57E-05 7.13E-05 Thermal Power

0 00E+00 5 31E-07 1 06E-06 Nominal Heat Botunding

Ll-234 1 8371E-04
0-235 - -2.7235E-06

0-236 - 1 5493E-05

3 -000E+00 4 98E-02 9 97E-02
000

271

16 -OE03 5 36E-03 610E43
0 00E+00 4 20E-03 8 40E-03
3 86E-03 3 86E-03 3 86E-03

Outpuit ' Heat Outpt
(Wats)' (Wafts)
1.386+01 2 756+01

Total Total
U-238
Y-90

- Other F
2 7505E+00 542.50 0 00E+00 7 46E+02 1 49E+03

1 40E+03 2 79E+03tadionucfides

I * ll~~emptkSrellection Sunosrv, Buneup Swy,- an Cwliecs ~ ,wrg> A >'

empliate Selecton Summary

3 From SFD Used Basis for Parameter Differences:
_Rctor taoderator- UGHT WATER L0GHTWATER TheTeratlewas ued tMr te bIk ergeasa

Fuel Cbddng AUM AL Thstt rnawes ATRTemplate on al butl e psameter (enitsvord) natvig ATR a reasorabl

BOL HU Constituents U U miath
SOL Enrichment% 1971401492 -60tD100

L. Bumup Summary (MWd)e From_ Basis for biumup used In estimate:
From SF0 Etimated

Nominal 27125 Y l brsrup aaiedtJ bte 2. d B1L leavy nieb sass

Bounding 542.50 g bstn asuiied Db te sWse ial brMnp

Checks

Estimated Bumupf
Bumup Multipler Given Burnup Estimated EOt. HNlGiven EOL HM

0061 - I 08INomInal
Boundmg o."_ I

'Reactor shutdown. core removal. stsrage, shipping or other date confirning et Irradation ceased for had

"TW bumupn for alt fuel associated with thts worksheet must be dvlded by OL heavy metal mass to get specifc btnnup values (MWd`MT)

I
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Fuel Radionuclide Inventory Worksheet
1 Fad and Tempate lnfboirzmion,7,,

Fuel Name: UNIV OF MICHIGAN
SNF ID * 276

Fuel Units & Descr 130- 18 CURVED PLATES
Heavy Metal Mas: BOL100 854kg; EOL=89 882kg
ROD Storage Site SRS

'Fuel decay start date 1992
Estimates as ot: 2010

Template: ATR (Light Water. Akun .60 to 100r., U)
'Template Bumup(MWi): 367.2

Template 0OL Heavy Metal Mass (MT): 000116689

Estimated
Canister usage

i8rxtO
5 542 i

Template Decay Tkn- 15 years
11. Fslmuates m xb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventornes(Cl) Group (bounding)
Ac-227 45861E-10 10,39070 20,78139 OOE+00 477E-06 953E-06 Avg. MeV
Am-241 1 7832E-03 10,39070 20,78139 OOE+00 1 85E+01 371E+01 00150 2 479E+tS
Am-242m 43410E-07 10.39070 20J78139 OOE+O0 451E-03 902E-03 00250 s170E+14
Am-243 1 4907E-06 10,39070 20.78139 0OOE+00 1 55E-02 310E-02 00375 4S14E+14
C-14 57162E-09 10,39070 20,78139 0O0E+00 594E-05 1 19E-04 00575 4814E+14
C-36 13124E-32 10,39070 20,78139 OOE+00 1.36E-28 2 73E-28 00880 2.916E+14
Cm-243 1t8568E-07 10,39070 20,781.39 000E2+00 193E-03 3 86E-03 01250 1999E+14
Cm-244 3 5512E-05 10,39070 20,781.39 0OOE+00 369E-01 738E-01 02250 2512E+14
Co-60 10261E-05 10,390 70 20,78139 0 OOE+00 1 07E-01 213E-01 03750 1 101E+14
Cs-134 1t6931E-02 10,39070 20,78139 0OOE+00 176E+02 352E+02 0.5750 1786E.15
Cs-135 34477E-06 10,39070 20,78139 0OOE+00 358E-02 716E-02 08500 4.243E+13
Cs-137 2.2800E+00 10,39070 20,78139 000E+00 237E+04 474E+04 12500 2t43E.13
Eu-154 3.6656E-02 10,39070 20,78139 0OOE+00 381E+02 762E+02 17500 898tE111
Eu-155 96841E-03 10,39070 20.78139 000E+00 1 O1E+02 2 0tE+02 22500 1124E+09
Fe-SS 4 6977E-04 10,39070 20,781 39 0 OOE+00 4 88E+00 9 76E+00 27500 6752E+07
H-3 60485E-03 10,390 70 20,781 39 0OOE+00 6 28E+01 126E+02 3.50O0 4292E+06
1-129 753COE-07 10,390.70 20,781 39 0 OOE+00 7 82E-03 1 56E-02 50000 9 987E+03
Kr-85 14989E-01 10,390.70 20,78139 0OOE+00 156E+03 3.11E+03 70000 t106E+03
Np-237 95534E-06 10.390J0 20,781 39 0OOE+00 993E-02 1 99E-01 110000 1 242E+02
Pa-231 1 6550E-09 10,39070 20,781 39 2OOE+00 1 72E-05 344E-05
Pb-210 26631E-11 10,39070 20,78139 2OOE+00 277E-07 553E-07
Pm-147 1 8156E-01 10,39070 20,781 39 0OE+00 1 89E+03 3.77E+03
Pu-238 1 8990E-02 10,39070 20,781 39 OOE+O 1.97E+02 395E+02
Pu-239 4 2838E-04 10,39070 20,781 39 0.00E+00 445E+00 890E+00
Pu-240 2 4379E-04 10,39070 20 781 39 0O0E+00 253E+00 5 07E+00
Pu-241 4251E4-02 10,390 70 20,78139 0 00E+00 442E+02 883E+02
Pu-242 3 6329E-07 10,390 70 20.781 39 0 OOE+00 3 77E-03 7 55E-03
Ra-226 t 4725E-10 10,39070 20,781.39 0 O0E+00 1.53E-06 306E-06
Pa-228 8 9760E-15 10,39070 20,781.39 002E+00 933E-11 1 87E-10
Ru-106 19752E-04 10,390 70 20,781.39 0OOE+00 205E+00 410E+00
Se-79 12933E-05 10,39070 20,781.39 002E+O0 134E-01 269E-01
Sn-126 1 1574E-05 10,390 70 20,781.39 000E+00 120E-01 2 41E-01
Sr-90 21680E+00 10,39070 20,78139 000E+00 225E+04 451E+04
Tc-99 42239E-04 10,390 70 20,78139 0 ODE+00 4 39E+00 8 78E+00
Th-229 39270E-12 10,39070 20,78139 002E+00 408E-08 816E-08
Th-230 3.3578E-08 10.39070 20,781 39 0 OOE+00 3 49E-04 6 98E-04
Th-232 15452E-14 1039070 20,78139 0OOE+00 1612-10 3 21E-10
Tl-208 46705E-08 10,39070 20,781_39 0 O0E+00 485E-04 971E-044
U-232 1 3045E-07 1039070 20,781 39 0OOE+00 1 36E-03 271E-03 Thermal Power
U-233 23739E-09 10,39070 20,781 39 OO9E+00 247E-05 493E-05 Nominal Heat Boundhng.
U-234 18423E-04 1039070 20.78139 0OOE+00 191E+00 383E+00 -Output eatOutput
U-235 -27235E-06 10,390.70 000 431E-02 48E-02 423122 (Watt (Watt)
U-236 1 5493E-05 10,390.70 20,781.39 0OOE+O 1 61E-01 3.22E-01 2J1E.02 5 62E.02
U-238 4.2851E-09 10,39070 000 272E-02 271E-02 2.72E-02 Total Total
Y-90 2.1686E+00 10,39070 20781 39 0 OOE+00 225E+04 4512E+04
Other Radionuclides 226E+04 4 52E+04

SIl Template Selecton Sun *, Buniup Su n, and Checks_ _ _ _ _ _ _ _ _ _
Template Selection Summary - _

From SF0 Used Basis for Parameter Differences
Reactor Moderator -[HT AT:ER UGHT WATER ThsTemtplae was usedr te owthr trroons

Fuel Cladding ALUM thtel rmates ATh Terplane on al butoe paraseter (m senn nabrg ATR a reasable
0OL HM Conssituents U U Mat

BOL Enrchment % 19 7909823 60 to too

Burnup Summary (MWd)' Basis for burnup used in estimate
From SFD EstimatedtP

Nominal 10,390 70 Nomral burruprliaated lnm the heav wnat mmassdssoyed,
Bounding 20 781 39 B6rin btwis massed to be tWmc nomsa btmup

Checks _______ ________________________

Estemated Bumupl
Bumup Mufti Given Burnup Estimated EOL HM/Ghven EOL MU

Nominal 033 3 101
Bounding 085

'Reactor shutdown, core removal storage. shipping or otter dale confimmieg daig Irradation ceased for luWt.

'Total bumup for all lues associated wrl this woeasheet must be evidedr by 8OL heavy metal mass to get specific bumupq values (MWCdMT)

Li
I I

U
I2
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Fuel Radionuclide Inventory Worksheet

,L Fuel and Teraflate Infiormnt ,,_, .
FuetName UNIVOF MICHIGAN(CONTROL)

SNF ID4 1005
Fuel Units & Descr 82 - 9 CURVED PLATES
Heavy Metal Mass BO-34 h7kg EOL=32866kg
ROD Storage Site SRS

'Fuel decay start date 2035
Estimates as of 2010

Template ATR (Light Water. Alum .60 to 1000%. U)
'Template Bumup(MWd) 3672

Template BOL Hevy Metal Mass (MT)- 000116689
Tenpotate Decay Tire . years

Estimated
Canister usage

18 x10
F 342 -

D Y I
- 11 Fohnati m D Yb

*8

CIlMWd From : ' Nomnal Bounding Fuel Inrtial Activity 'Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Bumup (MWd)? Burnup(MWd)' (Ci) ' Inventories(Ci) Inventories(CI)

Photon Total
Energy '- Photons/sec
Group - (bounding)

I- Ac-227
- Am-241

1 4545E-10 3,41685 OOOE+00 248E-07 497E407 Avg MeV
3,416B5 0OOE+00 1 91E+00 382E+00 I 00150 6592E+14

Am-242mr
1.1190E-03
4-5425E-07
1 4921E-06
5.7244E-09
1.31 24E-32

1.4168B5 0 OOE.00 7 76E-04 1 55E-03 I

B 42 3,416 85 0 00E.00 2 55E-03
1.708 42 3,416 85 0 00E+00
1.708 42 3,416 E 0 0850

2.3676E-07 1,708 42 3,416 e 8 09E-D4 01250 7114E+13

Cm-244 52042E-05 1,708 4 1 78E-01 02250 6 963E+13

Co-60 3 8208E405
Cs-134 4 8693E-01
Cs-135 3 4477E406
Cs-137 2 8731E+00

1,708 4 3,416 85 0 0OE+00 6 53E-02 1.31E-01 0 3750 3370E+13
3,41685 0000E+0 832E+02 1 66E+03 1 05750 4629E,14
3,41685 OOOE+00 S89E-03 1.18E402 08500 6483E+13
�3418 85 U UU1.4.UU 4 �11.+U�I OLt+U.�
3,416 85 0 00E-+00 4 VIE+Wj 9 Ozt+W I

3,418.85 0 OOE.00 1 406+02
1.708 42 3,416 85 0 OOE+00 6 6
1.708 42 3,41685

I -oOq~i 1 708 4A 3.4A16 85 3500 6 769E+08

1-129 7 5300E07 1,70842 3,4

Kr-85 28595E-01 1,70842 3,4
ND-237 9 5479E-06 1,70842 3.4

-03 5 50 2045E.03
E+02 9 77E+02 7 oooo 228tE+02

E+C0 1 63E-02 3.26E-02 11M000 2.571E+01

Pa-231 S 000E+00 1 53E.06 3 O5E-06

Pb-210
Pm-147

_ , Pu-238
Pu-239
Pu-240

3.416 85 0 OOE+00 6 43E-09 1 29E-08
3,416 85 0 OE+00

1,708 42 3,4
- 1708 42 3,4

1,708 42 3,4

1685 1
o

2 4401 E-04 8 34E601
.. -9,i 6 R764E-02 I 71 49 2 35E+02

Pu-242 3 6329E-07 1,708 4 6 21 E-04 1.24E-03

Ra-226 3 8045E-1 1 0 ODE+00 6 SOE-08 1.30E-07

_ Ra-228 3.41685 O0E+O 511E-12 1 02E-1 I

8 42 3.416 85 0 OOE+O0
1.708 42 3,416 85 0 OOE+O0
1,708 42

Sr-go
I. Tc-99

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

2 7505E+00
4 2239E-04
1 8848E-12

1,708 42 470E+03 - 9 40E+03
7.22E-01 1 44E+00

1.701

e 42 3,416 85 0 OOE+00 3.22E-09
142 3,416 85 0 OOE+00 2 91 E-05
142 3,41685 0.OOE+OO 1.33E-11
142 3,416 85 0 OOE+00 7 53E-05
L42 3,41685 0OOE+00 225E604

142 3,41685 0OOE+00 334E-06
1.42 3,416 85 0 OOE+00 314E-01
1 42 0 00 1 48E-02 1 01E-02

6 44E-09
5.82E-05
2 67E-1 1
1.51 E-04
4 49E-04 Thermal Power

Nominal Heat Bounding
Output > Heat Output
(Wafts)' I (Watts)
8 66E+01 1 73E+02

Total Total

1.701

. % U-236
i ' U-238
_ -Y-90

W Enh~r B

1.70842 3,41685 0006E+0 265E-02
1,708 42 0 00 9 35E-03 9 34E-03
1,708 42 3,416 85 0 OOE+00 4 70E+03E+W0

4nupSnurery, and Checks _ _ _ _ _ _i-, -

+ 04

Tenmpate Selection Summary
From SFD Used Basis for Parameter Difterences:

_ RIactor odertor UGHT WATER UIGHT WATER [ft Templtate wms fodrtcr Itog reasons.

Fuel Caddig ALUM ALUM Niueb maldes ATRTTerale on a btul one par (riew~ient) makhig ATR a reasrable

BOL HM Constituents U U matd
BOB Enrichment % 197499t113 60 to 100 I

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

Nominal l78 bp claed frm be heas" metal mass destryed

Boundig 3 416 SEcu nrg bau aiaed to be fec rml b

_ kChec ks '- -- ._ _ _ _ _ __ _ _r

Bumup Multiplier Given Bumup
Nominal | 0161

Bounding- 0311

Estimated EOL HNMGiven EOL NM
11 00°

'Reactor shutdown, core removal, storage shipping or other date confiming t iada e b

'Total burrup for altuel assodated with ths worksheet must be ciided by EOL heavy metal mass to get spedfic buriup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temnilate Inrulrzilio; ,

Fuel Name: UNIV OF MICHIGAN (REG)
SNF ID 4:. 277

Fuel UnIts & Desacr 225- 1S CURVED PLATES
Heavy Metal Mass: BOLlt9026kg. EOtL.174 02kg
ROD Storage Site: SRS

'Fuel decay start date. 2035
Estimates as ot: 2010

Template ATR (Ught Water. MAun.. 60 to 100%., U)
'Template Bumup(MWd)f 3672

Template Ot. Heavy Metal Mass (tl): 0 001 166Sg
Tem pate Decay TIme: S years

Estimated
Camster usage:

1S-x10
I 938

it. Estiriates* m x . , b Y. y Gamma Sources

Photosn Total
Cd/MWd From, N-1ominl Bounding Fuel Initial Activity Nomital Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)t (CQ) Inventories(Ci) Inventoaes(Cl) Group (bounding)
Ac-227 1 4545E-10 15,320 41 30,640 81 0 0OE+00 2 23E-06 4 46E-06 Avg. MeY
Am-241 1 1190E-03 15,32041 30,64081 000E+00 1 71E+01 343E+01 00150 5911E41 5
Am-242m 4 5425E-07 15,320 41 30,64081 0 00E+00 6 96E-03 1 39E-02 00250 1 274E+15
Am-243 1 4921 E-06 15,32041 30,64081 0 00E+00 2 29E-02 4 57E-02 00375 1 175E,15
C-14 57244E-09 15,32041 30,64081 000E+00 877E-05 175E-04 00575 1 156E15
CI-36 I 3124E-32 15,32041 30,64081 0O0E+0O 201E-28 402E-28 00650 7367EF14
Cm-243 2 3676E-07 15,32041 30,64081 0 00E+00 3 63E-03 7 25E-03 01250 6.380E.14
Cm-244 5 2042E-05 15,32041 30,640 81 0 OOE+00 7 97E-01 1 59E+00 02250 6.244E+14
CO-60 38208E-05 15,320 41 30,640 81 00D0E+00 585E-01 1 17E+00 03750 3022E,14
Cs-134 48693E-01 15,32041 30,64081 000E+00 746E+03 149E+04 05750 4151E+15
Cs-135 34477E-06 15,32041 30,64081 O0E+OO 5.28E-02 1 06E-41 08500 5.814E614
Cs-137 2 87316E+00 15,32041 3064081 0 00E+OO 4 40E+04 8 80E+04 12500 1082E.14
Eu-154 82053E-02 15,32041 30,64081 000E+00 1.26E+03 251EE+03 17500 4536E+12
Eu-155 391344-02 15,32041 30.64081 OOOE+00 600E+02 1.20E+03 22s500 514E612
Fe-55 67429E-03 15,32041 30,64081 000E+00 1 03E+02 207E+02 27500 5474E+10
H-3 t 0599E-02 15,32041 30,640 81 0 00E+00 1 62E+02 3 25E+02 35000 6070E+09
1-129 75300E-07 15,32041 30.64081 006E+00 1.15E-02 231E-02 50ooo 1826E+04
Kr-85 2 8595E-01 15,32041 30,640 81 0 00E+00 4 38E+03 8.76E+03 7.0000 2 037E.03 LI
Ni-237 9 5479E406 15,320 41 30,640 81 0 00E+00 1.46E-01 2 93E-01
Pa-231 8 9297E-10 15,3204
Pb-210 376

11 O0O0 2.296E+02

) OOE+OO 31
4.2838E-04 15.32041 30.640 81 0 OOE+00 6 56E+00 1 31 E+41

Pu-240 2 4401 E-04 15.320 41 30,640 81 0 OOE+00 3 74E+00 7 48E+00
Pu-241 +03

Ra-228 29902E-15 15,32041 30,64081 000E+00 4 58E-11 9 16E-11
Ru-106 1 9055E-01 15,32041 30,64081 000E+00 292E+03 564E+03
Se-79 1 2936E-05 15,320A1 30,640 81 0 00E+00 1 98E-01 3 96E-01
Sn-126 1 1574E-05 15.32041 30.640 81 0 00E+00 1 77E-01 3 55E-01
Sr-90 27505E+00 15.32041 30,64081 0 00E+00 4 21E+04 843E+04
Tc-99 4.2239E-04 15,32041 30,64081 0 00OE+00 647E+00 1.29E+01
Th-229 I 8848E-12 15,32041 30,64081 0 00E+00 2 89E.08 5 78E-08
Th-230 1-7042E-08 15,32041 30.64081 0 00E+00 2 61E-04 5.22E-04
Th-232 7.8132E-15 15.32041 30,640 81 000E+00 1 20E-10 2.39E-10
TI-208 4.4063E-08 15,32041 30,640 81 0 00E+00 6 75E.04 1.35E-03
U-232 1.3151E-07 15.32041 30,64081 000E+00 201E-03 4 03E-03 Thermal Power
U-233 1.9564E-09 15,32041 30,64081 000E+00 300E-05 599E605 Nommnal Heat . Bounding -
U-234 1 8371E404 15.32041 30,64081 0 00E+00 281E+00 563E+00 Output., Heat Output
U-235 -27235E-06 15,32041 000 812E402 395E-02 8.12E-02 (Watts) (Watts)
U-236 1.5493E405 15,32041 30,64081 000E+00 237E-01 4.75E-01 777E+02 1tsE,.r3
U-238 -4.2851E-09 15,32041 000 5 13E-02 5 134-02 5.13E-02 Total Total
Y-90 Z.7505E+00 15,320 41 30,640 81 000GE+00 4.21 E+OA 843E+0A
Other Radionuclides 7 88E+04 1 58E+05

1. T ate Selection S ry, Bnup Sunuary, and Checks __ _ _ _ _ _ _x _ _ _ _ _ -_ A
Template Selection Summary

From SFD Usect Basis for Parameter Differences
RUGHtor Moderat LGMWATER UGHtT WATER The Tenslale wa ased tor tie frbloit reasoi

Fuel CladIing ALU- ALUM Te kid matches ATi Template on al tat o paraseter ( imar ATR a reasenable
BOL Ht4 constituents . U U mnatdtL

BOL Enrichmerrnt %: 19 74999113 60 to 100

Burnup Summary (MWd) . fBasis for bumup used in estimate:
From SFD Estimated

Nomna tf 1 5,320 4 1  airrup calialed from the heavy mesta mass desfsye
Boundin t 30 640 81 8 i nmip assted l be twoe nsmnal tirwip

Checks

Estimated Bumup/
Bumup MuItsIler Given Bumup Estimated EOL HMlGhven EOL Htt

Nomrhal 026 1 01
Boundicrg 0.si1

'Reactor shutdowen, core rernoval. storage, shipping or other date confrming that irraclaton ceased for uel

'Total bumnup for all fuel associated with this worfsheet must be chided by ESOL heavy metal mass to get spedifc burnup vakies (iU~dMT)

-J

I
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Fuel Radionucihde Inventory Worksheet . -

jpFud and Teinplate Informbonm-iaAou
Fuel Name UNIV OF VIRGINIA (U3S12 LEU)

SNF ID* 9i2
Fuel Units & Descr. 20-22 FLAT PLATES
Heavy Metal Mass. BOL.24.31kg. EOL13964kg
ROD Storage Site SRS

'Fuel decay start date 1993
Estimates as of 2010

Template ATR (LJght Water, Alumn .60 to 100°, U)
'Template Bumup(MWd) 3872

Template BOL Heavy Metal Mass (T)-.: 0 00116689

Estimated
Canister usage

18-x10
083

- -

41. Estimates - e m X. x b Y. Yb Gamra Sources

Photon - otal
LVM , rr u &*-**.- . -- dnqFuo-A...W.I -A -* F - Pht~./

Tpmri~ate I Fuel Burmuo (MWd)' Bumugp (MWdi` (Ci) - Inventories4Ci) Inventones(Ci) Group (bounding)Radionuclide ..... .. -_._ ..... . _ _ . _ _ ., . _,, ........... _, _ _ _,, _,

- - ' A b-1U C 0n 1--
Ac-227 4 5861E-10 lz/ of

Am-241

0 OOE+00 1.50E-07 3 01E.07 I Avg MeV
000E+OO 584E-01 1.17E+00 I 00150 7.818E.13
OOOE+00 1 42E-04 284E-04 I 00250 1630E813

1 7832E-03
Am-242m 4 3410E-07
Am-243 1 4907E-( 655 34 0 OOE+00 4 88E-04 9 77E-04

G-14 - 655 34 OODE+OO 1 87E-06 3 75E-(

- CI-36
- Cmn-243_

327 67 655 34 0 OOE+00
327 67 655 34 0 0 0 6-404E.12

E-05 327 67 655 3 02250 7922E+12

1 0261E-05 327 67 6 72E-03 0.3750 3.470E812

1 6931E-02 327 67 55E+500 1.11 E+01 0.5750 5633E+13

Cs-135

1- Ca-131
-Eu-154

3 4477E-06 )OOOE+00 1 13E-03 2 26E-03 o.500 1.338E.12

2.2800E+00 0 O0E+00 7 47E+02 1 49E+03

3.6656E8- 5.34 0 OOE+00 1 20E+01 2 40E+01

Eu-1 55 655.34 0 OOE+00 3 17E+00

12500 6759E+11
17500 2 832E+10
22500 3 543E+07
2 7500 2129E+00
3 5000 1 354E+05

Fe-55 655.34 0 O0E+OO I 54E-01

I H43

L '1129
- Kr-85

Np-237
Pa-231

I, Pb-2110
_ Pm-147

-_ Pu-238

327 67 655 34 0 C
327.67 655.34 OC 50000 3281E+02

327.67 7 0000 3 640E+01

9 5534E-06 327.67 I 13E-03 6.26E-03 11 0000 4 092E+00

1 6550E-09
2 6631 E-11

.+O 5 42E-07 I 08E-06

327 67
327 67
327 67
327 67
327 67

655 34 0 00E+00 8 73E-09
655 34 0 wE+00 5 95E+01
655 34 0w00E+w 6.22E+00
65 34 0 wE+00 I 40E-01
655 34 0 wE+00 7 99E-02

1 75E-08
1.1 9E+02

4.2511 E-02
3.6329E-07
1 4725E-10
8-9760E-15

1.39E+01 2 79E+01
1 19E404 238E-04
4 82E-08 9 65E08-Fla-2

lRa-228
Ru-106 1 9752E-04
Se-79 1.2933E-05
Srl-126 1 1574E-05
Sr-90 2 1680E+00
Tc-99 4.2239E-04
Th-229 3 9270E-12
Th-230 3 3578E-08
Th-232 1 5452E-14
TI-208 - 4 6705E-08
U-232 1 3045E-07
U-233 2 3739E-09

7 67 655.34 0 0E+00 2 94E-12
7 67 655.34 0 0E+00 6 47E-02
F 67 655.34 0 wE+00 424E-03
7 67 655.34 - 0 0E+00 3 79E-03

5 88E-12
1 29E-01

327 67
327.67
327.67
327.67
327.67
327 67

655.34
0 1.38E-01 2.77E-01

1.29E-09 2.57E-09
655 34 0 wE+00 1.10E-05
6S5 34 0 0r0E+.0 5 n06E.12

2.20E-05
I 0IF-11

655 34 0 0wE+^0 1.53E-05 3 05E-05
655 34 0 00E+w 427E-05 8 55E-05
655 34 0 E+00 7 78E-07 1 56E-06
655 3A 0 00EwIw t 04F-4 1 21FE41U-234

U-235
U-236
U-238

_ Y-90
W Other Radluclides

-P 7 V--- W-VV--

Thermal Power

Nomninal Headt Bounding
Output Heat Output
(WattS) (Watts)
87E.00 1.77E+01

Total Total

327 67
327 67

0.00 1 04E-02 950E-03
655 34 0 wE+00 5 08E-03

1 04E-02
1 02E-021 5493E-(

327 67
327 67

0 00 6 55E-03 6 55E-03
655 34 0 00E+w 7 11E+02

]U.Tensplate Selection BSp bun-miN ryX, w 4-L1ae
Template Selection Summary

From SFD Usad Hals for Parameter Differences:

ReaCtor Moderator UIGHT WATER LIGHT WATER Tenrite was used bV e klb wae=
1Fuet Ct ddvng ALUM ALUMw Wlrtte mltvies ATR T~arre oin at but ore liarrieer (MrNM) mkierg AtR a r^.orbi

°OL HM Constituents U U mtl
0OL Enrictment % 19 77478682 60 to 100

Buup Summry (MWd . . Ba for bumnup used in estimate:

From SF0 Estanated
Nominal 327.67 Noai trunp ralted trom tie heavy metal mass desoyedL

Bounding _ 655 34iudrgt j mbu ast l betm b rralb rt

IChecks - I 1
Estimated Burnupv

BuNm up iunatiiw Given Bumup Estlwted EOL HWG ven EOL HtU1

N Bmb t if 04 G r 1 H
Bdo g 009 _ .-

'Reactor slaldownd core removal, storage, shipping or other date confirming that Irradiation ceased hr luel

"Totl bumnup for all tuel anssodated with ttis worksheet must be drAded by BOL heavy metal mass to get specific burap values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Te4plate Inritism.atkll

Fuel Name: UNIV OF VIRGINIA (ULAX HEU)

SNF ID M 279
Fuel Units & Descrr 44-22 FLAT FLATES

Heavy Metal Mass: 801O7 924kg. EOL=6 855kg

ROD Storage Site. SRS

'Fuel decay start date 1966
Estimates as of: 2010

Template: ATR lUght Water, Alum , 60 to 100%. U)
'Template Bumup(MWd): 3672

Template BOL Heavy Metal Mass (MT): 0 00116689
Tembtte Decay TIme: 35 years

Estimated
Canister usage:

18*x1O'
r1.83

II. Estimates m X. , m Y. Yr Gamma Sources
Photon Total

CUMWd From Nominal ' Bounding Fuel Int Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventones(Ci) lnventones(Ci) Group (bounding)
Ac-227 2 0068E-09 1,01255 2,02511 000E+00 203E-06 4 06E-06 Avg. MeV
Am-241 25251E-03 1,01255 2,02511 000E+00 256E+00 511E+00 00150 1492E+14
Am-242m 39624E-07 1,01255 2,02511 000E+00 401E-04 802E-04 00250 3097E+13
Am-243 14880E-06 1,01255 2,02511 OOOE+00 151E-03 301E-03 00375 2692E+13
C-14 57053E-09 1,01255 2,02511 000E+00 578E-06 1 16E-05 00575 2898E+13
CI-36 13124E-32 1.01255 2,02511 000E+00 133E-29 266E-29 00850 1746E+13
Cm-243 11419E-07 1,012.55 2,02511 000E+00 1.16E-04 231 E-04 50000 t5153Ei13
Cm-244 416522E-05 1,012.55 2,02511 000E+00 167E-02 335E-02 02200 4547E+03
Co-60 754047E-07 1,012.55 2,02511 00OE+00 7.50E-04 150E4-03 003750 6.557E+12
Cs-134 20455E-05 1,01255 2,02511 000E+00 2.07E-02 414E-02 o750 1084E+14
Cs-135 3 4477E-06 1,01255 2,02511 0 00E+00 3 4911-043 698E-043 08500 1324E+12
Cs-137 14365E+00 1,01255 2,02511 000E+00 3 45E7+03 2 95tE+03 No25i 6e402Eatn i
Eu-14 5763230E43 1,01255 2,02511 0 00E+00 7 41E+W0 I37E+01 1O750 a 3 603E+att
Eu-155 5 9259E404 1,012 55 2,025 11 000GE+00 600E4-1 I120E+00 22500o 3 013E+06
Fe-S5 2.27912E-06 1,01255 2025 11 0 E+00 231E-03 4 62E-03 2a75s 2W876E+t 6
H^3 I19693E403 1,012 55 2,025 1t 000OE+00 1 99E+00 3 99E+00 3.5000 1 667E+03
I t29 7 5300E407 1,025 2,2 1 0OE0 62-0 I> 2E43 sooco0 6812E+02
Kr-85 4 1176E402 1,012.55 2,025 1t 0 00E+00 4 17E+01 8 34E+01 700oW 7454E+01
Np-237 9 5752E4-06 1,01255 2,025 11 00OOE+00 9 70E-03 194E402 10000 8331tE+O0
Pa-231 3 9379E209 1,012.55 2,02511 0-00E+00 3 99E4-06 7 97E-046
Pb-2110 3.3115E-10 1,012.55 2,025 11 000OE+00 3 35E407 6 71E407
Pm-147 92402E04 1,01255 2,025 11 000E+00 936E-01 1.87E+00
Pu-23t 16217E402 1,01255 2.0251t 00E+00 164E+ 1 328E+01
Pu-239 4.2810E404 1,012 55 2.025 11 000OE+00 4 33E-01 8697E-01
Pu-240 2 4333E404 1,012S 2. 025 11 0OO0E+00 2 46E-01 4 93E-011
Pu-241 I16242E402 1,012 55 2,025 11 000OE+00 I164E+01 3.29E+01
Pu-242 3 6329E407 1,012 5s 2,025 11 000E+OO 368E404 7.36E044
Pa-226 90114E-10 1,012 55 2,025S11 000OE+00 9 12E407 1.82E406
Pa-228 3 1019E-14 1,012 55 2,025.11 000OE+00 3 14E-11 6.28E-11I
Ru-1 06 2 1225E-10 1,012 55 2,025.11 000OE+00 2 15E407 4.30E407
Se-79 I 2930E405 1,012 55 2,025.11 000OE+00 I 31E402 2-62E402
Sn-126 I11571E-05 1,012 55 2,025.11 000OE+00 1 17E402 2.34E402
Sr-90 I13472E+00 1,012 55 2,025.11 000OE+00 I136E+03 2 73E+03
Tc-99 4 2239E404 1,012 55 2,025.11 0 00E+00 4 28E-01 8-55E-01
Th-229 I12407E-1 1 1,012 55 2,025.11 000DE+00 1.26E408 2-51E-08
Th-230 8 3497E408 1,012 55 2,025 11 000DE+00 8 45E405 1 69E044
Th-232 38a371 E-1 4 1,012 55 2,025 11 000DE+00 3 89E-1 1 7 77E-11I
TP-208 4 0414E-08 1,012 55 2,025 11 000DE+00 4 09E-45 &ISE-05
U-232 I 0948E-07 1,012 55 2,025 11 000DE+00 I111E-04 2.22E404 Thermal Power
U-233 3p627eEto9 1,012r55 2,025i11 000aE+00 3S67E-0e 7_35E406 NominalHeat - Bounding

U-234 1 8562E404 1,012 55 2,025 11 000DE+00 183E-01 3 761E41 Output ?'Heat Output
U-235 -2.7235E406 1,012 55 0 00 1 59E402 1.32E402 1 59E402 (watts) (Watts)
UJ-236 1 5493E-05 1,012 55 2,025 11 000GE+00 I1571E42 3 14E402 I 69E+01 3.39E+01
U-238 -4 2851E409 1,012.55 o oo 1 88E404 I 84E404 I 88E404 Total Total
Y-90 1 3475E+00 1,012 55 2,025 11 0 00E1+00 1.36E+03 2 73E+03
Other Radionuclides I 39E+03 2 77E+03

IH. Temnplate Selection Sttonr, Berwp Suimry,. and (7fecks -z - ,
Template Selection Summary

From SFD Used Basis for Parameter Differences-
Reector Moderator UGHT WATER UGHT WATER

Ful Claddting ALUM ALUM
BOL HM Constituents U U

BOtL Enrichment % 92 93756073 60 to 100

Bumup Summary (tVd) Basis for bumup used in estimate:
From SFD Estinated

Nomtn1 ,02S0 1,012. S Nomnal turp culolatt hkm de hear metal mams deslroW
Bounding- 280 841 Z025 1 1 n bumup assalred o be thice nominal bulrip

Checks

Estimated BumupJ
.Burup Multplier Gren Bumup Estinated EOIL HM/Glven EOL HM

Nominal 4 |01
Bounding 081 7.21

'Reactor sabitwn. core removal, storage, slpping or other date corninring that madatlon ceased for tied

'Total burrup for all fuel assodated with tUs wosrlheet must be dvided by 80L heavy metal mass to get specfic burnup values (MWd/MT)

U

-

J
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Fuel Radionuclide Inventory Worksheet -

L Fuel and Template Isformtson _, V
Fuel Name VSWR (U02)

SNF ID# 855
Fuel Units & Descr. 7 - ROD
Heavy Metal Mass B0L6 578kg EOL4jD4kg
ROD Storage Site- INEEL

'Fuel decay start date- 1962
Estimates as oi 2010

Template PWR (Ught Water, Zirc. 0 to 5%, U)
`rptate 8umup(MWd): 61 S2

Template S0L Heavy Metal Mass (MT) 00t176911
Template Decay Time 35 years

Estimated
Canister usage

18,x10,
019tO

I _ _amma..O.. OS
IsT F m b V. Gamma Sources

... Jo ,t

CirMWd From I Homtnal Bounding Ful Initial Activity Nominal Fuel Bounding Fuel

Template - Fuel Burnup (MWd)? Burniup (lWd)? (Ci) inventoeiesCi) Inventories(Ci)

. Photon T1otal
Energy , Photonstsec
Group - (bounding)

Avg MeV
Radionuclide

i Ac-227 8 7758E-10
Am-241 1 4352E-01

ees (I 7 Aas.
2,4 13 71I 4,ozi 4;

2,413 71 4,8274 0 0150 2.597E+14

Am-242m 2 86986E04 2,413 71 0 0250 5S238E.13

-nAn a o=d:i:r A 0 0375 4S996E+13Am-243 62565tC4

C-14
CA-36

I Cm-243

4 7901 E-05 +00 1 16E-01 2 31E-01 0 0575 5772E+13
2 0 OOE+00 t 94E403 3 88E-03 0 oas 2.906E+13

4.827 42 0 00E+00 6 05E-01 t 21E+00 01250 2017E+13
41371 4.827 42 0 OOE+00 1 18E+02 2 37E+02 C

2.41371 4,827 42 0 WOE+00 6 17E+00
4 0536E-05 2,413 71 4,827 42 0 C

1 23E+01
t 96E-01
6 97E-02
6 75E+03

Cs-135 1.4433E-05 2,413 71 3 448E+12

I CS-137
Eu-1 54

1.3979E+00 2,413 7 12500 3.387E+12

2 0203E-02 I+1: 9 75E+01 1 7500 1 014E+11

Eu-155 0 OOE+OO 4 27E+00 8 54E+00 I 22500 1 633E+07

Fre.55I H- 4,827A2 ODOE+00O 1 04E-01 2 08E-01 2 7500 3 346E+07
4,827.42 0 OOE+00 5 OtE+01 t 0OE+02 35D00 3.445E+06

2.413 71 4,827.42 0 O0E+OO 2.37E-03 4 74E-03 I 5.0000
2.413 71 4.827A2 0 OE+00 6 81E+01 1

I 1218E-05 2.413 71 4,82742 0 OOE+00
1 3036E-09 2,413 71 4,827'

r Pb-210 8 5078E-t1
m-147 3 6531E-04

Pu-238 7.4564E-02
Pu-239 1 1623E-02
Pu-240 1 5132E-02
Pu-241 9 0036E-01

2,413 71
2,413 71
2,413 71
2,413 71
2.413 71

I 11E-07
76E+00

OE+00 1 80E+02 3 60E+02
'42 0 OOE+00 2 81E+01 5 61 E+01

4.82742 0 OOE+00 3 65E+01 7.31 E+011
2,413 71 4,827 42 0 OOE+0O

6 4260E-05 2,413 71
Ra-226
Ra-228

2 2804E-10 2,413 71
5 2713E-12 2 54E408

Ru-106 6 1160E-1
Se-79 1 2377E-C
Sn-126 2 5210E-C

O OOE+00 1.48E-06 2 95E-06
7 42 0 OOE+00 2 99E-02 5 98E-02
'42 0 O0E+OO 6 08E-02 1 22E-01

2,413.71
2,413.71
2.413 71

4,82742 000E+O0 2,21E+03
4,827 42 0 OOE+00 9 50E-01
4,82742 000E+00 291E-07

4 43E+03

1.2057E-10
Th-230 2 1043E-08 2,41371
111-232 5.2972E-12 2.413 71
T1-208 1.7474E-07 2413 71
U-232 4.7368E-07 2,413 71

742 0 O0E+OO 4 22E-04 8 44E-04
742 0006E+OO 14E-03 2,29E-03
7A2 0 O0E+O0 6 06E-05 1.21 E-04
7A2 0 O0E+OO 1 21E-01 241E-01

aThermal Power

_ Nommial Heia Bounding,U-233 2.5097E-08
U-234 5 OO0E0-05
U-235 -1 4489E-06
U-236 7.5824E-06
U-238 -2 6129E-07

Ou ' Hea output
I (Wat) - ' (Watts)0.00 3.29E-03 0 OOE+00 3.29E-03 I

4.82742 000E+00 t83E-02 366E-02 555E+01 1.11tE+02

0.00 1 7OE-03
Y-90 91699E-01 241371 4,82I42 UOtO+OO

ther Radconuclides
JUllr1 Ia eSetectie. u * y. uru Sissussarv. an Checks,'
Template Selection Summary

From SFD Used Basis for Paraweter Differences:
Reactor Moderator UGHTWATER UGHTWATER Thr Termte wa useda Itlre ltratg reason

Fuel Cladding ZIRC ZIRC IT tu*etmaseean Pa eeers exlt drat
BOL HMConstltuents U U

BOL Endchtmeit % 23 6820093 OtoS

Bs Summary (MWd)2 *_ _ _ Basis for bumup used In estimate:

FromSFD Estrnated

1 07E403 4 70E03
221 E+03 4 437+03
3 24E+03 6 48E+03

Total Total

Nominal [1
I Boundmg

__

rChecks .-

I

Estimated Burnup/
t tuttiptie Given Buniup I Estimated EOL HM/Given EOL HM

Nominal 1048. 11 t 031
Boundma 20 971 .

'Reactor shuddown, core removal. storage. shipping or other date cornimirng tf irradiation ceased hr tuet

'Total burrxv for att fuet assodated wit this w ot t must be dvided by BOL heavy metal mass to get spedfic btxmup values (MWdMT)

-
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Fuel Radionuclide Inventory Worksheet -
L Feel asd Template Infornotumng.

Fuel Name: WORCESTER POLY INSiTIUTE
SNF ID 5: 287

Fuel Units & Dewcr 26 -18 FLAT PLATES
Heavy Metal Mass: BOL22 776kg EOL22.753kg
ROD Storage Site SRS

'Fuel decay start date 2035
Estimates as of. 2010

Template ATR (Ught Water, Alum. 60 to 100%,^ U)
'Template Burmup(MWd): 3672

Template 9OL Heavy Metal Mass (UT). 0 00116689
Template Decay Time s years

Estimated
Canister usage

072

11. Fstmates, > X. w : mXZb b Y. vvvvvvvvvvvvvvvvvvvv Yb Gamma Sources
Photon Trtal

- CvMd From -Nominal, Bounding Fuel Initial Activity Nominal Fued Bounding Fuel Energy Photons/see
Radionuchide Template Fuel Burnup (MWW) Burnup (MWe) (Ci InventonestCI) Inventories(Ci) Group (boundting)

Ac-227 124545E-10 22.16 4432 000E+00 322E-09 645E-09 Avg MeV
Am-241 1.1190E-03 2216 44.32 000E+00 2 48E-02 496E302 00150 8551E+12
AC-242rn 435425E-07 22.16 4432 000E+00 1401E-05 1 6-05 00250 1842E+12
Am-243 1.4921E-016 216 4432 000E+00 3 31 E-05 661E-05 0 075 6700E+12
C-14 57244E-09 2216 44.32 000E+00 127E-07 254E-07 00570 8671E+12
C-136 1.3124E42 2216 44.32 000E+00 2.91+E1 572E431 010500 1565E.12
Cm-243 2.3576E-07 22.16 4432 0 00E+00 5 25E-06 0 05E-05 01250 96 6E.11
CEi-244 529042E-05 2216 44.32 000E+00 115E-03 231 E-03 02250 9033E+71
Co-60 368204E-05 2216 4432 000E+00 847E-04 1 69E-03 03750 4872E711
Cs-134 48693E-01 2216 44.32 000E+00 232E+01 216E+01 03750 67005E+12
Cs-135 34477E-06 2216 44232 000E+00 7 64E-05 1 53E-04 08500 8409E+4I1
Cs-137 2 8731E+00 2216 4432 000E+00 637E+01 127E+02 12500 4559E+10
Eu-154 820532-02 22.16 44232 000E+00 122E+00 3464E+-0 17500 65617E+09
Eu-155 3.9134E-02 2216 44232 000+O00 8 67E-01 t73E+00 282500 1376Et
Fe-21 6.7429E4-3 22.16 44.32 0 00E+00 8 49E3-1 2 99E2 17500 7917E+07
H-3 1.0599E-02 22.16 4432 0 00E+00 235E-01 4173E-01 3200 8781E+06
I-129 7.532OE-07 2216 44.32 000E+00 4 67E-05 3 34E-05 5000 4043E+01
Kr-85 24.59528-01 22.16 44232 0 00E+00 634E+00 1927E+0 70000 4559E+00
Np-237 95479E-06 22.16 4432 000E+00 2512E-04 423E-04 1120co 5175E41
Pa-231 89297E-10 2216 44.32 000E+00 1 95E-08 396E-08
Pb-210 3.7609E-12 22.16 44.32 000E+00 833E-101 67E-10
Pm-147 2 5452E+00 22.16 44.32 0o0E+00 564E+01 1.13E+02
Pu-238 2 0550E-02 22 16 44.32 0 00E+00 4 5E-01 9 814E-t0
Pu-239 4 2836E-04 22 16 44.32 0 00E+00 9 49E-03 5 90E-02
Pu-240 24401E-04 2216 4432 000E+00 541E-03 5138E-02
Pu-241 68764E-02 2216 4432 000E+00 It12E+00 305E+00
Pu-242 36329E-07 22 16 44.32 000E+00 805E-0 1.61 E-05
Ra-226 38045E-11 2216 4432 000E+00 843E-10 I369E-19
Ra-228 2 9902E-15 22 16 4432 000E+00 663E-14 0.33E-03
Ru-106 19055E2-1 2216 4432 0002E+00 122-13 8462E+01
Se-79 2936E-05 22 16 44.32 000E+00 2 87E-04 5.73E-04
Sn-126 11574E-05 2216 4432 000E+00 2956E-04 5.13E-04
Sr-90 2 7505E+00 22 16 44 32 000OE+00 6.10E+Ot 1.22E+02
Tc-99 429E4-04 2216 44 32 0 00E+00 9 36E-03 I 87E2-0
Th-229 1 8848E-12 2216 4432 000E+00 4018E-13 .135Ou-p et u
U-230 1 7D42E-08 2216 40 32 0 96E+00 3.78E-07 7 E2-0(7
Th-232 7 8132E-15 22 16 44 32 0.00E+00 t.73E-13 3 46E-t3
TU-208 4 4063E-08 2216 44 32 0 00E+00 9 76E-07 6 95E6-0
U-232 I13151E-07 22 16 44 32 000OE+00 2Z91 E-06 5 83E-06 Thermal Power
U-233 I19564E-09 2216 44 32 000OE+00 4.34E-08 8 67E-08 Nominal HIM Bounding
U-234 I a371E404 2216 44 32 O OOE+O0 4 07E403 8.14E-03 Output Heat Outpnit
U-235 -Z.7Z35E406 22 16 0 °° 9J78E43 9 72E403 9 78E-03 (Wafts) ( wattli)
U-236 tS5493E405 2216 44 32 OOOE1+O0 3 43E404 6 871E-44 1.12E+00 2.25E+00
U-238 -42851E-09 2216 000 613E-03 613E-03 6.13E-03 Total Total
Y-90 2 7505E+00 22 16 44 32 0 00E+00 6 10E+01 1 22E+02
Other Radlonuclides 1 14E+02 2 28E+02

11. Template Selection S mur- , BurnuDp SUmnry, sad Checks V £; I
Template Selection Summary

From SFD Used Basis for Parameter Diferences:
Reactor Modertor GHT WAER LIGHT WATER ThJs Tewi&t was ased for It sovV easer

Fuel Cladding ALUM ALUM ]Ths hlt wades ATt Terrsiae on al hib me parameter (idnen0 waknig ATR a reasmalae
OL HM Constituents U U malrh.

DOt. Enrichment % 19 830137 60 to 100

Bumup Summary (MWd) iBasis for bumup used in estimate:
From SFD Estimatd

Nominal E22. naI acoibd bs tie heas mV a#etWi st*tYet
Bounding 44 32 sng bawnp asred lo be tewra sce bun-ep

Checks
Estimated Bumupv

Bumup Mutipier Given Sumup Estimated EOL HMIGIven EOL HM
Nombnal 000 100

Bounding 0 01

Reactor shutdown. core removal, storagse shipping or otber dale cornfnring ftat Irradabon ceased for huel

'Total buep for ar fuel associated wife lis worksheet must be dvided by OL heavy metal mass to get specific buirsp values (MWdUNT)

Li

'-4

j

J
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Fuel Radionuclide Inventory Worksheet

X Fuel and Template Informaition
Fuel Name ZPRL (UALX4-LEU) TAIWAN

SNF IDt 554
Fuel Units & Descr 35 -ASSEMBLY
Heavy Metal Mass BOL823 748kg EOL123.348kg
ROD Storage Site SRS

'Fuel decay start date 1997
Estimates as of 2010

Template- ATR (Light Water, Ahim. 60 10 100^, U)
'Template Bumup(iUWd) 3672

Template BOL Heavy Metal Mass (MT). 0 00116689
Template Decay rme 10 years

Estimated
Canister usage

18-x10'
0 97

t V. v. , 3mm .o---e
* '11 W^hmAtrz ................. g w.^ x_ b Yn V.m ... - . .. -

C'tMWd From Nominal Bounding Fuel Initial Activity . Nominal Fuel Bounding Fuel

Rationnuclilde . 'Tempilate Fuel Bumup (MWd)? Bumup (MWd) - (Cl) Inventores(CI) -nventoriea(Ci)

CGammia Sources

Photon Total
Energy Photons/sec
Group- - (bounding) '

Avg. MeV -

0 0150 1t02aE.14
00250 2163E+13
0 0375 1.866E+13

AC-2
27 377 86 755.72 0 00E+00 1 07E-07 2 15tE

377 86 755 72 0 00E+00 5 64E-01 I 13E6.
377 86 755 72 0 OOE.00 t f

1 4913E-06 377 86 755 72 C

5 7217E-09 377.66 755 72 00575 1.992E+13

CI-36 1 3124E-32
Cm-243
Cm-244

377.86
377.86
377.86
377.86
377 86
377 86

7 92E405 1 58E04 I 01250 8479E+12
E-30 9 92E-30

0 O0E+00 I 62E-02 3 25E402 02250 1 041E+13

00850 1.212E+13

Co-60 755 72 0 00E+00 7 48E-03 I 50E402 o +12
755 72 0 00E+00 3 43E+t
755 72 0 00E+00 1 .30E-(

+00 377 86 755 72 0 00E+00
5 4847E602 377 86 755 72 0 00E+( 17500 4.390E+10

1 9469E-02 377 86 755 72 2.2500 2.903E.99

Fe-55 1 7797E43 377 86 755 7 1 1.34E+00 2 7500 4 050E.07

H-3
a 1 129

Kr-J5

8 0065E-03 377 86 3 03E+0o 6 05E+o00 3.5000 4 822E+06
7 s304R7F 2.85E-04 5 69E-04 I 5.0000 4 153E+02
_ _ _

2 0705E-C 0 OOE+00 7.82E+01 1 .s6E+02 1 70000 - 4 620E+01

r 0 OOE+00 3 61 E-03 7.22E403 11tt0000 5202E+00
37"F='< '

37 86 75572 0OOE+00 410E-C

Pb 210 t.1838E-11
a j 147 6-7974E-01

_ Pu-238 1 975sE-02
Pu-239 4.23E-04

377 86 755 72 0 OOE+00
377 86 755 72
377 86 7 E+00 1A9E+Ot

Pu-240 2 4390E-4
0.00E+00 1 62E01 3 24E-01
OoOE+00 9 22E-02 1 84E-01
0.00E+00 2 04E+01 4 09E+01
0 00OE+o00 37E-04 2 75E-04

Pu-241
Pu-242 75572

3n7s6 755 72 0 0OE+00 31
8 7734E-15 377.86
6 1356E-03 377.86Ru-i 06

Se-79
Sn-126
Sr-90

__ TC-99
Th-229
Th-230
Th-232
TI-208
U-232

755 72 0 OOE+00
75572 O 0OE+00
755 72 0 OOE+oo1 2936E-05

1.1574E.05
24417E,00

377.86
377.86
37 86
377.s6
37 86
3T7 8

4 89E-03 9 78E-03
4 37E-03 8 75E-03
9 23E+02 1 85E+03

75572 OOE+O 1 60E401 3.19E-01
75572 OOoE+00 1 08E-09 2.16E.09
75572 0OOOE+00 9.s6E406 1.91E-05
755 72 0 OOE+00 4.39E-12 8.79E-121 1631E-14 377 86

4 6705E-08
3151 E-07

377 86
377 85

755 72 0 OOE+OO
755 72 0 OOE+00

3 53E-05
9 94E-05 Thermal Power

U-233 216506E09 37786 75572 oc
.-234 1 8399E404 37 86 755 72 0 C

U-235 -2 7235E-06 377 86 0 00 1.1

tf-236 1.5493E-05 37786 75572 01

fi4E-06 -
1t3sE01t

Noral Hsat Boundig
OutpuXt r - Heat Ou~tput

) 1tE-03

ooE+1
i O1E-02 I - Waits) - (Watfs)
1.17E-02 120E+01 2.39E+01
6 41E-03 Total TotalU-238 -4 2851 E-09 377 86

377 86
000

Y-90 2 4423E+00
W Other Radionuclides

9.23E+02 1 865E+03 I
9 39E+02 1 88E+03 |

1U. i R,v B=

Template Selection Summary_ _
From SFD Used Basis for Parameter Dferences.

Reactor toder tor UGsWATER UGHTWA1ER s ed re -*l asons

Fuel Cladding ALUM ALUM ltl anates ATR Teptae on at btt re pararelter (erhrret) Sg ATR a reasnable
BOL HM Constituents U U

BOL Enrichment % 19 74998117 60 to 100

jBumupSummary (MWfd)2 Basis for burnup used In estimate:

From SFD I Estimated

I

---- Nomial heniM caiculaWe from tie hevay setal mian destroyett
755 72likurdir borrup attstred ID be Muec noinial b~tum

Estimated Bumup/
8umup Multpier I G10en umup Esti0led EOL H 0lGiven EOL HM

o l e e EO
0101

Nominal
11-un.o

_ Reactor shlutdwn. core removal, storage shpping or oter date confirming tat irradiaton ceased for uel

*Total burup tor als fuel associated wlts tas worksheet must be dvided by 80L heavy metal mass to get specific burnup values (MWdCMt)
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2010 Summary, Totals for all Spent Fuels

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photons/sec
Radionuclide lnventories(Ci) Inventories(Ci) Energy Group (bounding)
Ac-227 2 69E+02 3 17E+02 Avg. MeV
Am-241 2 61 E+06 3 74E+06 0 0150 3 390E+18
Am-242m 6 62E+03 1 04E+04 0 0250 7 048E+17
Am-243 5 45E+03 8 48E+03 0 0375 6 421E+17
C-14 2.93E+04 3 86E+04 0 0575 6 967E+17
CI-36 5 09E+02 6 83E+02 0 0850 3 991E+17
Cm-243 1 80E+03 318E+03 0 1250 3 026E+17
Cm-244 2 55E+05 4 40E+05 0.2250 3 409E+17
Co-60 2 02E+07 2 60E+07 03750 1 527E+17
Cs-134 1 82E+06 326E+06 05750 2613E+18
Cs-135 4 0E+02 5 77E+02 0 8500 1 631E+17
Cs-137 4.16E+07 6 52E+07 1 2500 1 975E+18
Eu-154 1.12E+06 1 76E+06 1 7500 2158E+15
Eu-155 3 27E+05 5 65E+05 22500 1 595E+15
Fe-55 3.13E+06 5 33E+06 2.7500 1 728E+15
H-3 2 87E+05 4 40E+05 3 5000 1 220E+12
1-129 2.23E+01 3 28E+01 5 0000 2 831E+09
Kr-85 2.05E+06 3 44E+06 7 0000 3 258E+08
Np-237 1.99E+02 310E+02 110000 3 739E+07
Pa-231 3 41 E+02 4 08E+02
Pb-210 502E-02 592E-02
Pm-147 7.35E+06 1 42E+07
Pu-238 9.38E+05 1 53E+06
Pu-239 4 80E+05 5 87E+05
Pu-240 3 50E+05 4 55E+05
Pu-241 1 61E+07 2 99E+07
Pu-242 4 96E+02 7 26E+02
Ra-226 8 79E-02 1 02E-01
Ra-228 1 38E+01 i 67E+01
Ru-106 6.12E+05 1.17E+06
Se-79 3 68E+02 5 32E+02
Sn-I26 388E+02 600E+02
Sr-90 3 54E+07 5 53E+07
Tr-99 9 53E+03 I 44E+04
Th-229 1 79E+02 2 08E+02
Th-230 6 24E+00 7 48E+00
Th-232 8 04E+00 8 40E+00
TJ-208 4 03E+04 4 89E+04
U-232 1 09E+05 I 32E+05 Thermal Power
U-233 1 74E+04 2.16E+04 Nominal Heat
U-234 1 01E+04 1 25E+04 Output Bounding Heat -
U-235 1 93E+02 266E+02 (Watts) Output (Watts)
U-236 2 83E+02 4 19E+02 t.OOE+06 1.47E+06
U-238 7 89E+02 8 OOE+02 Total Total
Y-90 3 54E+07 5 53E+07
Other Radionuclides 5 69E+07 8 87E+07

Total Canister Usage Summary
I1B-x10 | 1B-x1S 24-x10 | 24-xt | HIC I MCO

Number rofCanstersl 14029 1 14461 1653 27.0 1624 4030

Bare Fuel Transt~ers
166 |Assembiles

b
I I

UI
!J
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2010 Summary, Totals for 18" x 10' Canister .

Gamma Sources
e~ _ . 4 _ oTotal

Nominal Fuel Bounding Fuel Photon Photons/sec

Radionuclide Inventories(Ci) Inventories(Ci) Energy Group (bounding)

Ac-227 2.99E+00 6 87E+00 Avg MeV
Am-241 1.29E+06 1.78E+06 00150 1.483E+18i
Am-242m 277E+03 382E+03 00250 3101E+17

Am-243 2 61 E+03 3 61 E+03 0 0375 2 806E+17

C-14 2 26E+04 2 92E+04 0 0575 3 072E+17
Cl-36 418E+02 542E+02 00850 1 751E+17
Cm-243 233E+02 351E+02 01250 1 417E+17I
Cm-244 4 70E+04 6 71 E+04 0.2250 1 4912E+17
Co-SO 1 512+07 1 702+07 L 0 3750 6 826E+1 6
Cs-1 34 9 86E+05 1 95E+06 0 5750 1 040E+18
Cs-135 9 74E+01 1 47E+02 0 8500 9240E+16
n-. n7 1 432+07 2 492+07 H 1.2500 1.289E+18

IiI,-

Eu-1 54 6 53E+05 9 96E+05 17500 1 080E+15
Eu-155 1 55E+05 2 73E+05 2 2500 1 092E+15
Fe-55 1 2OE+06 1.15E+06 27500 3961E+13

H-3 I 09E+05 1.56E+05 35000 7A12E+t1
1-129 5 20E+00 8 83E+00 5 0000 4 408E+08
Kr-85 9 32E+05 1.71 E+06 7 0000 5 059E+07
Np-237 - 7 46E+01 1t26E+02 11 o0oo 5.796E+06
Pa-231 3 76E+00 8.56E+00
Pb-210 5.19E-03 7.12E-03
Pm-I47 4 87E+06 9 64E+06
Pu-238 2.90E+05 5 04E+O
Pu-239 1.15E+05 1 31E+05
Pu-240 6.09E+04 8 66E+04
Pu-241 440E+06 1 13E+07
Pu-242 1.51 E+02 1 88E+02

144-02 1.91 E-02

Ra-228 217E-01 4 27E-01
Ru-106 3 57E+05 7 12E+05
Se-79 9 21 E+01 I 54E+02
Sn-126 8 62E+01 1 47E+02
c, oo 1.33E+07 2 32E+07

Tc-99 2 98E+03 5 OOE+03
Th-229 1 98E+00 4.56E+00
Th-230 1 46E+00 1 92E+00
Th-232 598E-01 631E-01

-f fC3 98.M 9-0-0

U,

I-I-

U-232 1 08E+03 2.54E+03 1 Thermal Power

U-233 1 t 85E+03 1.96E+03 Nominal Heat
U-234 3 89E+03 5 I8E+03 j . Output Bounding Heat
U-235 1 09E+02 I 51E+02 (Watts) Output (Watts)

U-236 1 1tE+02 1 82E+02 4.95E+05 7.03E+v5

U-238 2 69E+01 3 34E+01 Total Total
Y-90 1.33E+07 2 32E+07
Other Radionudides 2.58E+07 4 24E+07

Total Canister Usage Summary
I 18xlO ! *8 x15 ! 24 xt10 24Cx 15 I HIC I ACO

- -<txdoe - -9 I n n In o u|o
I I v , f * 3 b I.4 -' ' .- - I

NU-re~iB~ri 14UZ - UVI I vv I vu - v , _

I Bare Fuel Transfersf
O IAsserblies
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2010 Summary, Totals for 18" x 15' Canister

Gamma Sources
| Total

Nominal Fuel Bounding Fuel Photon Photons/sec
Radionuclide Inventories(Ci) Inventories(Ci) Energy Group (bounding)
Ac-227 2 42E+02 2.53E+02 Avg. MeV
Am-241 451E+05 692E+05 00150 1 119E+18
Am-242m 2 49E+03 4.52E+03 0 0250 2 333E+17
Am-243 1 32E+03 2.21E+03 00375 2 145E+17
C-14 398E+03 445E+03 00575 2 230E+17
CI-36 5 OOE+01 5.77E+01 0 0850 1 335E+17
Cm-243 1 02E+03 1.91E+03 01250 9930E+16
Cm-24+ 111E+05 1.98E+05 02250 1 138E+17
Co-60 4 60E+06 7 96E+06 0 3750 5 080E+16
Cs-134 8 22E+05 1.29E+06 0 5750 9 122E+17
Cs-135 1 96E+02 2.76E+02 08500 6058E+16
Cs-137 1 54E+07 226E+07 12500 6 055E+17
Eu-154 331E+05 530E+05 17500 7656E+14
Eu-155 1 48E+05 2.56E+05 2 2500 5 023E+14
Fe-55 212E+06 4.16E+06 27500 1 322E+15
H-3 1 13E+05 1.73E+05 35000 4742E+11
1-129 9 51E+00 1.30E+01 50000 1263E+09
Kr-85 752E+05 1.13E+06 70000 1 454E+08
Np-237 514E+01 784E+01 110000 1670E+07
Pa-231 3 02E+02 3.18E+02
Pb-210 4 08E-02 4 27E-02
Pm-147 2 38E+06 4 36E+06
Pu-238 3 71 E+05 5 97E+05
Pu-239 1 93E+05 2.44E+05
Pu-240 1 42E+05 1 80E+05
Pu-241 6 70E+06 9.79E+06
Pu-242 1 38E+02 2.34E+02
Ra-226 6 71 E-02 6 98E-02
Ra-228 1 22E+01 1.32E+01
Ru-106 2 53E+05 4 53E+05
Se-79 1 71E+02 220E+02
Sn-126 2 25E+02 314E+02
Sr-gO 1 31E+07 1 83E+07
Tc-99 3 34E+03 4.73E+03
Th-229 1 63E+02 1 72E+02
Th-230 4 22E+00 4 43E+00
Th-232 3 48E+00 3 77E+00
T1-208 3 54E+04 3 752+04
U-232 9 58E+04 1 02E+05 Thermal Power
U-233 3 18E+03 622E+03 Nominal Heat
U-234 51 6E+03 5 49E+03 Output Bounding Heat
U-235 2 20E+01 3 15E+01 (Watts) Output (Watts)
U-236 7 84E+01 1 06E+02 3.26E+05 4.89E+05
U-238 4 20E+01 4 30E+01 Total Total
Y-90 1 31E+07 1 83E+07
Other Radionuclides 1 88E+07 276E+07

ITotal Canister Usage Summary
| 18"x1' 18- x is, 24" x 10 24' x 15' HIC MCO

NumberofCanistersn 00 | 14461 0 0 0 0 |00 00 |

8are Fuel Transfers
O gAssemblies

U
I I

NJ

J l
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2010 Summary, Totals for 24" x 10 Canister I .I

I'
i -j
I 1

Gamma Sources

- . ' .Total
- Nominal Fuel Bounding Fuel ' Photon Photons/sec

Radionuclide . Inventories(Ci) Inventories(Ci) Energy Group (bounding)

Ac-227 6 43E-04 1 29E-03 Avg MeV
Am-241 1 94E+03 3 89E+03 00150 2.047E+17

Am-242m 4 1 E-01 8 23E-01 0 0250 4.256E+16

Am-243 1 44E+00 2 89E+00 0.0375 3.712E+16

C-1 4 5 54E-03 1 ltE-02 0.0575 3.976E+16

CI-36 1 27E-26 254E-26 00850 2402E+16

Cm-243 1 59E-01 3 19E-1 01250 1 626E+16

Cm-244 2 84E+01 5 69E+01 0.2250 2 073E+16

Co-60 516E+00 1 03E+01 03750 9024E+15

Cs-1 34 306E+03 612E+03 05750 1472E+17

Cs-135 3 34E+00 6 68E+00 0 8500 2489E+15

Cs-137 1 97E+06 3 94E+06 .12500 1 421E+15
Eu-154 2 38E+04 4 75E+04 1.7500 6 522E+13

Eu-155 467E+03 934E+03 22250 5721E+09

Fe-55 1 .20E+02 2 40E+02 2 7500 3 234E+09

H-3 4 43E+03 8 86E+03 3 5000 1 486E+07

1-129 7.30E401 1 46E+00 S 0000 8401E+05
Kr-85 1.05E+05 2.1OE+05 7 70000 9274E+04
Np-237 9.26E+00 1.85E+01 11 0000 1 039E+04

Pa-231 1 97E-03 3 95E-03
Pb-21 0 4 82E-05 9 64E-05

Pm-147 4.70E+04 9 40E+04
Pu-238 1.77E+04 3.54E+04
Pu-239 4 15E+02 8.30E+02
Pu-240 2 36E+02 4 72E+02
Pu-241 3 24E+04 6 48E+04
Pu-242 3 52E-01 7 04E-01
Ra-226 2 22E-04 4 43E-04
Ra-228 1 20E-08 2 41 E-08
Ru-106 6 16E+00 1 23E+01

Se-79 1.25E+01 2 51 E+01
Sn-t26 1 12E+01 224E+01
Sr-90 1 87E+06 3 73E+06
Tc-99 4 09E+02 8 19E+02
Th-229 4 94E-06 9 88E-06
Th-230 4 06E-02 8.12E-02
Th-232 1 87E-08 3.74E-08
TI-208 4 46E-02 8 92E-02
U-232 1.22E-01 2.44E-01 Thermal Power

U-233 2 50E-03 501 E-03 Nominal Heat , _

U-234 1 79E+02 3 58E+02 Output, Bounding Heat

U-235 4 64E+00 728E+00 (Watts) Output (Watts)

U-236 150E+01 3.00E+01 231E+04 462E+04

U-238 8.14E-02 8 55E-02 Total Total

Y-90 1.87E+06 3 73E+06
Other Radionuclides - 1 87E+06 3 75E+06

Total Canister Usage Summary
| '108 |I0 18' x I' 24' x 10' 24" x iS' HIC MCO

NurrberofCanisters 0 00 1653 00 00 00

Bare Fuel Transers
| O Assemblies

I-

l2
i
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2010 Summary, Totals for 24" x 15' Canister

Gamma Sources
I Total

Nominal Fuel Bounding Fuel Photon Photons/sec
Radionuclide Inventories(Ci) Inventories(Ci) Energy Group (bounding)
Ac-227 2.35E+01 4.15E+01 Avg. MeV
Am-241 6.30E+01 1 11E+02 00150 5.208E+16
Am-242m 4 37E-01 7.72E-01 0 0250 1 075E+16
Am-243 8 78E-02 1.55E-01 0 0375 9 202E+15
C-14 261E+01 460E+01 00575 1 004E+16
CI-36 510E-01 901E-01 00850 6368E+15
Cm-243 1.10E-01 1 94E-01 0 1250 4 078E+15
Cm-244 5 84E+00 1 03E+01 0.2250 5 685E+15
Co-60 9 17E+02 1 62E+03 0 3750 2 307E+15
Cs-134 2 08E+02 3 67E+02 0 5750 3 494E+16
Cs-135 8 06E+00 1 42E201 0 8500 6914E+14
Cs-137 5.24E+05 9 26E+05 1 2500 4 374E+14
Eu-154 542E+03 958E.03 1 7500 4 170E+13
Eu-155 7 52E+02 1 33E+03 2.2500 1 679E+09
Fe-55 9 32E+00 1 65E+01 2.7500 2 688E+14
H-3 1 05E+03 1 86E+03 3 5000 1 091E+06
1-129 4 46E-01 7 89E-01 5 0000 3 394E+05
Kr-85 3 37E+04 5 95E+04 7 0000 2 540E+04
Np-237 3 52E-02 6 23E-02 110 o0o 2 006E+03
Pa-231 3 38E+01 598E+01
Pb-210 3 36E-03 5 94E-03
Pm-t47 1 04E+03 t 83E+03
Pu-238 1 29E202 2 29E+02
Pu-239 7 75E+00 1.37E+01
Pu-240 4 56E+00 8 05E200
Pu-241 6 70E+02 1.1 8E+03
Pu-242 15E-02 2 03E-02
Ra-226 4 07E-03 7 20E-03
Ra-228 t.29E+00 2 27E+00
Ru-106 I OE-02 1 94E-02
Se-79 9 97E+00 1 76E+01
Sn-126 1.12E+01 I 98E+01
Sr-90 5 33E+05 9 42E+05
Tc-99 916E+01 I 62E+02
Th-229 1.32E+01 2 33E+01
Th-230 291E-01 5.14E-01
Th-232 3 60E+00 3 62E+00
T1-208 4.33E+03 7.65E+03
U-232 1.17E+04 2 07E+04 Thermal Power
U-233 1.12E+04 1.22E+04 Nominal Heat
U-234 2.30E+02 4 07E+02 Output Bounding Heat
U-235 1 88E-02 3 13E-02 -(Watts) Output (Watts)
U-236 3.74E-02 6 60E-02 9 44E.03 1 65E+04
U-238 1.51 E-03 1.59E-03 Total Total
Y-90 5 33E+05 9.42E+05
Other Radionuclides 5 80E+05 1.02E+06

Total Canister Usage Summary
|18 x 10 I 18i x ts 24x10 I 24x 15t HIC | MCo |

NumberofCanisters 00 00 00 270 00 00

|Bare Fuel Transfers
I O Assemblies

I

I
J
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1 2010 Summary, Totals for High Integrity Canister (HIC)

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photons/sec

Radionuclide . . . Inventones(CQ) Inventories(Ci) Energy Group (bounding)

Ac-227 1 OOE+00 1.50E+01 Avg MeV

Am-241 2681E+04 320E+04 00150 4614E+16
- Am-242m 3 41 E+02 3 50E+02 025 9 05+1

Am-243 899E+01 1 08E+02 00375 8867E+15

C-14 240E+01 41tE+01 00575 9243E+15

CI-36 3 43E-01 6 73E-01 0.0850 5 516E+15

Cm-243 1.20E+02 1 .29E+02 01250 3 708E+15

Cm-244 7.27E+03 924E+03 0 2250 4 723E+15

Co-60 8.70E+03 1.05E+04 0 3750 2 054E+15

Cs-i 34 5.23E+03 5.46E+03 0 5750 4 077E+16

Cs-t35 1 42E+01 1.95E+01 08500 8.119E+14

Cs-1 37 7.21 E+05 1.09E+06 1 2500 1.189E.15
1 04E+04 1 49E+04 1 7500 2.680E+13~U 1 O _ _ _ _ _ _3

[
i �

Eu-155 1 08E+04 1 14E+04 222500 2.990E+11

Fe-55 1 58E+03 218E+03 27500 9729E+13

H-4 5 66E+03 7 28E+03 3 5000 1 918E+09

1-129 4 44E-01 740E-01 j 50000 5 858E+07
0 091=~ru A 10F4014 II 7.0000 6 746E+06

Np-237 1 91E+00 2 27E+00 ; 10000 7 744E+05

Pa-231 lA5E+00 2.16E+01
n494F-4 216E-43

D-IA7 4.93E+04 5.l16E+04

Pu-238 1 19E+04 1.44E+04

Pu-239 316E+03 8 31 E+03

Pu-240 7.17E+03 761 E+03

Pu-241 1 64E+05 2 88E+05

Pu-242 - 8 80E+00 1 07E+01
1 92E-04 2 63E-03

Ra-228 5 48E-02 8 22E-01

Ru-106 1 64E+03 1.71 E+03

Se-79 5 17E+00 I115E+01

Sn-126 1.36E+01 2.1OE+01
4 54E+05 8 08E+05-

Tc-99 1.59E+02 226E+00
TA2t5 61 E-01 8 43E+OO

,\\

Th-230 1 4-SE2 1 88E-01
7h-9-1r> 3 55E-01 -356E-01

ww T1-208 - 1 84E+02 2 77E+03 I

U-232 4 99E+02 7502+03 Thermal Power

U-233 1 16E+03 1 20E+03 Nominal Heat ;
" 64E+.01 1 55E+02 I Output - Bounding Heat

f

I 77F-nl 3 83E-01 tWattsl ' Outout (Watts)

U-236 2 39E+00 2 66E+00 8.99E+uW 1-54E+04

U-238 4.32E-01 4 95E-01 Total Total

Y-90 4 54E+05 8.08E+05

Other Radconucides 726E+05 1.12E+06

[Total Canister Usage Summary
I18 X10' I 18 X 15' 24- x 10' I 24Cx 15' HC I MC

Nunber of Canisters 00 0 0 00 00 162O4 0

Bare Fuel Transfers
o lAssemblies

DOE/SNF/REP-078
Revision 0

March 2003
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2010 Summary, Totals for MCO . £

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photons/sec
Radionuclide Inventories(Ci) Inventones(Ci) Energy Group (bounding)
Ac-227 2.52E-03 3 18E-03 Avg. MeV
Am-241 551E+05 677E+05 00150 3251E-17
Am-242m 4 21 E+02 5 84E+02 0 0250 6 632E+1 6
Am-243 5 06E+02 8 08E+02 0 0375 6163E+16
C-14 4 87E+02 5 69E+02 0 0575 7.046E+16
Cl-36 3 48E-01 6 96E-01 0 0850 3 682E+16
Cm-243 I 09E+02 218E+02 0.1250 2.461E+16
Cm-244 236E+04 451E+04 0.2250 3.159E+16
Co-60 1 43E+03 2 58E+03 0.3750 1.366E+16
Cs-134 8 87E+01 1 16E+02 0.5750 2.979E+17
Cs.135 573E+01 702E+01 08500 3.191E+15
Cs-137 666E+06 806E+06 12500 2011E+15
Eu-154 424E+04 556E+04 1.7500 8934E+13
Eu-1 55 2.24E+03 3 20E+03 2.2500 8 684E+09
Fe-55 333E+01 539E+01 27500 6.150E+09
H-3 1.97E+04 3 01E+04 35000 7413E+08
1-129 4 78E+00 5 78E+00 5 0000 3 163E+08
Kr-85 1.48E+05 1 .78E+05 7 0000 3 636E+07
Np-237 482E+01 588E+01 11.0000 4171E+06
Pa-231 6 90E203 8 29E-03
Pb-210 1.54E-04 2 06E-04
Pm-147 319E+03 3 75E+03
Pu-238 1 34E+05 1 79E+05
Pu-239 1 51E+05 1.75E+05
Pu-240 1.22E+05 I 44E+05
Pu-241 3 48E+06 4 28E+06
Pu-242 I 01E+02 1 39E+02
Ra-226 5 94E-04 7 58E-04
Ra-228 2 34E-06 4 64E-06
Ru-106 3 27E-03 3 92E-03
Se-79 6 06E+01 7 32E+01
Sn-126 1 09E+01 2.19E+01
Sr-90 4 70E+06 5 66E+06
Tc-99 202E+03 243E+03
Th-229 5 88E-05 12E-04
Th-230 9 17E-02 1 12E-01
Th-232 2 38E-06 4 69E-06
T1-208 758E-02 1 52E-01
U-232 2 05E-01 4 11 2-t0 Thermal Power
U-233 1.59E-02 275E-02 Nominal Heat
U-234 3.54E+02 4.19E+02 Output. BoundingHeat,
U-235 4.57E+01 5.25E+01 (wafts) output (Watts)
U-236 6 382+01 7.512+01 9 64E.04 1.188E+05
U-238 7 03E+02 7 05E+02 Total Total
Y-90 4 70E+06 5 66E+06
Other Radionudides 6 39E+06 7 73E+06

Total Canister Usage Summary
I 18'x10' 18' x 15' 24- x 10' 24' x 15S HIC MCO

Nuer of Canistersi 00 00 j 0 | O0 0 0 0 4030 |

Bare Fuel Transfers
0 o Assemblies

ii

I
i

DOE/SNFIREP-078
Revision 0

March 2003
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2010 Summary, Totals for Bare Fuel Transfers -

Gamma Sources
Total

Nominal Fuel Bounding Fuel . Photon Photons/sec

Radionuclide - ' Inventories(Ci) -Inventories(Ci) EnergysGroup (boundng)

Ac-227 409E-02 816E-02 Avg t1eV
Am szqp Fl I-24FaW 00150 1.601_ 17

, I

Ii

i i

I-I

Am-242m 5 95E+02 1 13E+03 0 0250 3 218E+16

Am-243 9 30E+02 I 74E+03 0 0375 3 017E+16

C-14 214E+03 426E+03 00575 3705E+16

CI-36 402E+01 803E+01 00850 1777E+16

Cm-243 312E+02 571E+02 0.1250 1.301E+16

Cm-244 6 58E+04 1.21 E+05 0.2250 1 528E+16

Co-60 491E+05 982E+05 03750 6558E+15

Cs-134 644E+02 121E+03 05750 1395E+17

Cs-1 35 2 29E+01 4 32E+01 0 8500 2 970E+15

Cs-137 2 02E+06 3 76E+06 1 2500 7509E+16

Eui 54 557E+04 1 06E+05 1 7500 8912E+13

Eu-155 588E+03 1 11E+04 22500 3.915E+11

Fe-55 542E+03 I 08E+04 27500 1213E+11

H-3 3 40E+04 6 32E+04 3 5000 1.758E+09

1-129 121E+00 224E+00 50000 7.513E+08

Kr-85 5 37E+04 1 OOE+05 7.0000 8 657E+07

Np-237 1.40E+01 2.59E+01 110000 9 941E+06

Pa-231 513E-02 1.02E-01

Pb-210 473E-04 9 347-04

Pm-147 3 20E+03 6 04E+03
I

Pu-238 1.1 3E+05 1 94E+05

Pu-239 1 70E+04 277E+04

Pu-240 1 78E+04 3 58E+04

Pu-241 1 32E+06 414E+06
I965+01 1 53_+02 1 - 254-0

i

Pa-226 1.29E-03 2 54E-03

Ra-228 1.03E-02 2 07E-02

Ru-1 06 3.28E-01 6.18E-01

Se-79 1.63E+01 3 03E+01

Sn-I 26 2.92E+01 5.36E+01
Co- 1.44E+06 2f69E+06

Tc-99 5 31E+02 9 87E+02

Th-229 3 032-02 6 05E-02

Th-230 1 20E-01 2 36E-01

Th-232 1.04E-02 2 08E-02I

ItU-

I

Tl-208 1 70E+00 3 37E+00

U-232 460E+00 91t12E+00 Thermal Power

U-233 625E+00 1.25E+01 F Nommal Heat

U-234 271E+02 532E+02 . Output Bounding Heat

U-235 1.17E+01 2.31E+01 (Watts) Output (Watts)

U-236 1. 2 2+018E+Ot 4A7E+1+4 8 42E+T4

U-238 - 12E+01 2.85E+01 Total Tot40

Y-90 1.44E+06 2 69E+06

Other Radionuclides 2 66E+06 5 05E+06

|Total Canister Usage Summary
I 18' X10' | t8' 51 24- x 1O' 24'XS15' " HIC MCO

Numnber of Canisters| 00 I 00 00 00 0.0 0 0O

Bare Fuel Transfers BWR PWR

i 166 Assembles 87 7 79 1

DOEISNF/REP-078
Revision 0
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2010 Summary, DBE category: Stable Metals, intact

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photons/see
Radionuclide lnventories(Ci) lnventories(Ci) Energy Group (bounding)
Ac-227 2 98E-03 5 93E-03 Avg. MeV
Arn-241 2 32E+04 4 51 E+04 0 0150 1 587E.18
Am-242m 1 46E+01 2 88E+01 0 0250 3 3742.17
Am-243 4 31 E+i01 7.70E+01 00375 3 067E+17
0-14 3 46E+01 6 92E+01 0 0575 3 099E+17
C1-36 6 27E-01 1 25E+00 00850o 1-940E+17
Cm-243 8 86E+00 1.57E+01 01250 1.562E+17
Cm-244 5 572+03 9.1 9E+03 0.2250 1 652E.17
Co-60 9 04E+03 1 802+04 0 3750 7699E+16
Cs-134 1 73E+06 3 09E+06 0 5750 1 158E+18
Cs-135 2 18E+01 4 23E+01 0 8500 1 263E+17
Cs-137 I 36E+07 2 64E+07 1 2500 2 8252+16
Eu-1 54 3 862+05 7 262+05 1 7500 1 062E+15
Eu-1 55 1 72E+05 3 172+05 2 2500 1 5452+15
Fe-55 9 85E+04 181 2+05 2 7500 ! 016E+13
H-3 4 292+0.4 8 26E+04 3 5000 1 1522+12
1-129 4 072+00 7 942+00 50000O 6 245E+0Y7
Kr-85 1.10E+06 2 11E.06 7.0000 7 1582.06
Np-237 6 47E+01 I1212+02 11 0000 8 1952.05
Pa-231 8.89E-03 1 762-02
Pb-21 0 1.792-04 3 572-04
Pm,'!47 6 75E+06 1 31 2+07
Pu-238 2 07E+05 3 702+05
Pu-239 1 022+04 2 032+04
Pu-240 5 452+03 I 08E+04
Pu-241 9 452+05 I 822+06 -

Pu-242 6 752+00 1 272+01
Ra-226 7 57E-04 1 512E03
Ra-228 1.70E-04 3 412E-04
Ru-106 5 812E+05 1.11E+06
Se-79 7 092+01 1.38E+02
Sn-126 6 292+01 1.23E+02
Sr-90 1 292+07 2.492+07
Tc-99 2 322+03 4.52E+03
Th-229 5 02E-04 1.002-03
Th-230 1 41E-01 2.80E-01
Th-232 1 592-03 1 602-03
T1-208 .2 45E-01 4 762-01
U1-232 6 962-01 1 352+00 Thermal Power
U1-233 1.15E-01 2 292-01 Nominal eat ~
U-234 7.77E+02 1 53E+03 -Output Bounding Heat
U-235 2.22E+01 3 742+01 (W~atts) Output (Watts)
U-236 8 472+01 1 642+02 2.14E+05 4 10r6+05
1U-238 3 54E+00 3 612E+00 Total Total
Y.90 1.292+07 2 492+07
Other Radionuclides 1 942+07 3.732+07

ITotal Canister Usag Summary
I18x 0 18 -x 15 I 24-x 10' 24'x 15- HICMC

Number of Canistersr 10171 239M163C00O1 I 0

Bare Fuel Tranfr
[J Assembies

I I

A2

J
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2010 Summary, DBE category: Stable Metals,Not Intact

Gamma Sources

'Total

- - - Nominal Fuel Bounding Fuel Photon Photons/sec

Radionuclide Inventories(Ci) Inventories(Ci) EnergyGroup (bounding)

Ac-227 0.00E+00 0 00E+00 Avg. MeY

Am-241 0 OOE+00 0 00E+00 0 0150 o O0E+00
t

Am-242m 0 0 0 00+00 0 0E+0 250 0 OOOE+00

Am-243 0 OOE+00 0 00E+00 0.0375 0 000E+00

C-1 4 0 00E+00 0 00E+00 0-0575 0 OOOE+00

CI-36 0 OOE+00 0 00E+00 0.0850 0 OOOE+00

Cm-243 0 00E+00 0 00E+00 0.1250 0 OOOE+00i

I-

Cm-244 0 00+00 0 00E+00 0.2250 0 000E+00
Co-60 0 00E+00 0 00E+00 0 3750 0 OOOE+00

Cs-1 34 0 00E+00 0 00E+00 0 5750 0 000E+00

Cs-1 35 0 00E+00 0 00E+00 0 8500 0 OOOE+00

Cs-1 37 0 00E+00 0 00E+00 1 2500 0 000E+00

Eu-154 000E+00 000E+00 17500 0OOOE+00

Eu-t55 0 OOE+00 0.00E+00 22500 0 000E+00

Fe-55 000E+00 0.OOE+00 2 7500 0 OOOE+00

H-3 0 OOE+00 0.OOE+00 3 5000 0 OOOE+00

1-129 0.00E+00 0 OOE+00 s ooo0 0 OOOE+00

Kr-8s 000E+00 0 wOE+00 7.000o 0 OOOE+00

Np-237 OOE+00 o 00E+00 1i 0000 0t OOE+00

Pa0.1 0 00E+00 0 wOE+00

Pb-210 0 00+00 0 wOE+00

Pm-147 0 00E+00 0 wE+00

Pu-238 0 wE+00 0 wE+00

Pu-239 000E+00 0 0E+00

Pu-240 0 0E+00 0 0E+00

Pu-241 0 0E+00 0 0E+00

Pu-242 0 00E+00 0 0E+00

Ra-226 0 00E+00 0 00E+00

Ra-228 0 00E+00 0.00E+00

Ru-l16 0 0E+00 0.0wE+00

Se-79 0 0E+00 0.00E+00

Sn-1 26 0 0E+00 0.00E+00

Sr-90 0 0E+00 0 00E+00

Tc-99 0 wE+00 0 0E+00

Th-229 0.00E+00 0 0E+00

Th-230 0.002+00 0 0E+00

Tn-232 0.00E+00 0 00E+00
I -

T1-208 . 0 OL+00 u UUW+0
U-232 0 00+00 0E oE+0 Thermal Power

U-233 000E+00 0 00E+00 Nominal Heat - >,,Ii . -1.S 0 00E+oo o wEt+Wu
- -1 . - fwaftta Outnut tWattsi

I | o<A 11 wt1u u wetwu u-Iu U .JtiU W U W UU UIi
I ULqp 0 WEt+00 U Wt+W IU Wt+U Ut+

I-1
U-238 0 00E+00 0 0E+00 _

Y-90 0 wOE+w 0.00E+00
Other Radionuclides _ 0 wOE+00 0.00E+00 I

ITotal Canister Usage Summary -
| i18x10' | 18'x15' ! 24'x10' ! 24-x15 i HIC mco

. -. 1 , uSA,Tnta Tota

Nur.ber of Cannstes c0 00 00 1 00 I 00 1 0a

|Bare Fuel Transfer
I Assiembis

DOEtSNF/REP-078
Revision 0

March 2w03
Page C-577 of C-581



2010 Summary, DBE category: Non-Metals, Intact

-

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photonsasec
Radionuclide Inventories(Ci Inventories(Ci) Energy Group (bounding)
Ac-227 . 2 68E+02 3 01 E+02 Avg. MeV
Am-241 1 07E+06 2 02E+06 0 0150 1 068E+18
Am-242m 3 73E+03 7 21 E+03 0 0250 2 186E+17
Am-243 2 94E+03 5 58E+03 0 0375 2 003E+17
C-14 1.12E+04 I 97E+04 00575 2 284E+17
CI-36 2 01 E+02 3 60E+02 0 0850 1 239E+17
Cm-243 1t42E+03 2 66E+03 0.1250 8 677E+16
Cm-244 1 87E+05 3 42E+05 0.2250 1 068E+17
Co-60 2.57E+06 4 61E+06 03750 4 590E+16
Cs-134 601 E+04 1 14E+05 05750 8870E+17
Cs-135 2 30E+02 362E+02 08500 2.135E+16
Cs-1 37 1 50E+07 2 36E+07 12500 3.545E+17
Eu-154 301E+05 535E+05 1 75006 662E+14
Eu-155 8 96E+04 1 67E+05 2 2500 1 773E+13
Fe-55 8 47E+04 1.63E+05 27500 1 620E+15
H-3 I 32E+05 2.26E+05 35000 4350E+10
1-129 1 06E+01 1.58E+01 5 0000 2164E+09
Kr-85 5 49E+05 8 45E+05 7 0000 2 492E+08
Np237 590E+01 1 03E+02 110000 2861E+07
Pa-23t 3 39E+02 3 86E+02
P-210 4 36E-02 5.03E-02
Pm-147 3 43E+05 6 66E+05
Pu-238 5.17E+05 8 49E+05
Pu-239 2 17E+05 2 76E+05
Pu-240 1 63E+05 2 35E+05
Pu-241 7 24E+06 1 72E+07
Pu-242 321 E+02 4 87E+02
Ra-226 6 92E-02 8 04E-02
Ra-228 1 37E+0 1 58E+01
Ru-106 7 89E+04 3 70E+04
Se-79 i 87E+02 2 63E+02
Sn-126 2 60E+02 3 92E+02
Sr-90 1621 E+07 1.84E+07 N
Tc-99 3 53E+03 5 62E+03
Th-229 1.78E+02 2 OOE+02
Th-230 4.29E+00 519E+0t
Th-232 7 64E+00 7 g9E+OO
Tl-208 4 01 E+04 4 61 E+04
U-232 1 89E+05 I 25E+05 Thermal Power
U-2233 t 61 E+04 2 02E+04 Nominal Heat

U244 81 E+03 6 22E+03 ,Output 'Bounding Heat'
U-235 4 94E+01 9 45E+Ot1 (Watts) Output (Watts)
U-236 6 72E+01 1.10OE+02 2 98E+05 4 75E+oS
U-238 4 1 8E+01 5 07E+01 Total Total
Y-90 1 21 E+07 I 84E+07
Other Radionuclides 1 88E+07 3 03E+07

|Total Canister Usage Summary
18sx10 | t8x15 24'x10 | 24'15 HIC MCO

Nurrber of Canistersn 18 3 00 27.0 4 0 _ i _

Bare Fuel Transfers

| 166 Assemblies

L

Li
L

DOE/SNF/REP-078
Revision 0
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2010 Summary, DBE category: Non-Metals, Not Intact , ^, it

I

U-

I!
I-i

Gamma Sources
Total

- Nominal Fuel Bounding Fuel -Photon Photonslsec

Radionuclide lnventories(Ci) -nventone(Ci) Energy Group (bounding),

Ac-227 1.06E+00 1.51 E+01 Avg MeV

Am-241 2.79E+05 3.55E+05 0 0150 1 954E+17

Am-242m 9 53E+02 1.15E+03 0 0250 3 939E+16

Am-243 7.34E+02 1 01E+03 0 0375 3 568E+16

C-14 3 68E+03 4 40E+03 o 0575 4 015E+16

Cl-36 682E+01 818E+01 00850 2124E+16

Cm-243 2 45E+02 3 49E+02 0.1250 1 665E+16

Cm-244 3 53E+04 5 85E+04 0.2250 1 762E+16

Co-60 7 86E+06 1 16E+07 0.3750 7 646E+15

Cs-.34 272E+04 469E+04 05750 1.379E+17

Cs-135 388E+01 515E+01 0 8500 6.524E+15

Cs-1 37 2.53E+06 362E+06 1.2500 8 596E+17

Eu-154 1.44E+05 2.02E+05 1 7500 1 639E+14

Eu-1 55 3 50E+04 4 94E+04 2 2500 2 830E+13

Fe-55 2 57E+06 4 60E+06 2 7500 9 764E+13

H-3 318E+04 477E+04 35000 2327E+10

1-129 1.21 E+00 1.85E+00 5 0000 3 667E+08

Kr-85 1 06E+05 1 59E+05 7.0000 4 223E+07

Np-237 9 60E+00 1 37E+01 11 0000 4 849E+06

Pa-231 1 54E+00 2 18E+01

Pb-210 5.20E-04 2.57E-03

Pm-147 201 E+05 3 42E+05

Pu-238 9 71 E+04 1.47E+05

Pui-239 125E+04 2.39E+04

Pu1240 t.98E+04 2.71 E+04

Pu-24t 
3.00E+06 4 54E+06

Pu-242 
7.t11E+01 t 06E+0r2

Ra-226 
1 29E-03 3 87E3-0

Ra-228 
7 16E-02 8 42E-01

Ru-086 
1 86E+04 276E+04

Se-79 
5 78E+02 2 90E++0

SU-126 
2 65E+03 4122E+03

Sr-90 
2 04E+06 2 94E+OS

Tc-99 
6 07E+02 8.32E+02

Th9229 
S 98E-01 8 48E+Ot

Th-230 
t.38E-0t 3 33E-01

Th-232 
3 97E-01 4 OOE-01

Tl-208 - 1 .88E+02 2 77E+03

U-232 
5 08E+02 7.51 E+03 Therrral Power

U-233 
t.25E+03 1 30E+03 Normmal Heat -

U-234 -4 OSE+02 6 29E+02 Output . Bounding Heat

U-235 
2 29E+01 2 77E+Ot '(Watts) output (Watts)

U-236 
I 64E+Ot 2 OSE+Ot t.6sE+OS Z 48E+05

U-238 3 07E+01 3 15E+01 Total Total

Y-90 2 04E+06 2.94E+06

Other Radionudides 3 98E+06 5.45E+06

i

L_
U-

ITotal Canister Usage Summary -
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2010 Summary, DBE category: Other, Intact

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photonsasec
Radionuclide Inventories(Ci) Inventories(Ci) Energy Group (bounding)
Ac-227 1 22E-02 1 89E-02 Avg. MeV
Am-241 613E+04 7.15E+04 00150 9739E+16
Am-242m 5 96E+01 1.13E+02 0 0250 2 OooE+16
Am-243 4 89E+01 8 92E+01 0 0375 1 777E+16
C-14 3 15E+03 3.15E+03 00575 1 949E+16
CI-36 372E+01 3.72E+01 00850 1 117E+16
Cm-243 271E+01 539E+01 01250 7390E+15
Cm-244 3.30E+03 6.37E+03 0 2250 9 562E+15
Co-60 5 24E+05 525E+05 0 3750 4166E+15
Cs-134 6.32E+02 1 43E+03 05750 7658E+16
Cs-135 1.33E+01 1 82E+01 0 8500 9 342E+14
Cs-1 37 1 84E+06 2 06E+06 1 2500 3 928E+16
Eu-154 9 88E+03 1 20E+04 1.7500 2 436E+13
Eu-155 1 86E+03 324E+03 2.2500 2472E+11
Fe-55 4 90E+03 5 01 E+03 2.7500 7 867E+09
H-3 3 06E+04 3 22E+04 3 5000 5 816E+08
I-129 1 03E+00 19E+00 50000 5065E+07
Kr-85 4 83E+04 5 40E+04 7 0000 5 B16E+06
Np-237 8 57E+O0 9 54E+00 11 0000 6 669E+05
Pa-231 2 24E-02 3 57E-02
Pb-210 4 95E-03 4 95E-03
Pm-147 4 37E+03 8 53E+03
Pu-238 I 52E+04 2 03E+04
Pu-239 9 32E+04 9 58E+04
Pu-240 4 60E+04 4 73E+04
Pu-241 I 84E+06 I 90E+06
Pu-242 t 69E+01 211E+01
Ra-226 1 33E-02 1 33E-02
Ra-228 I 26E-03 I 26E-03
Ru-106 1 95E+02 445E+02
Se-79 1 77E+01 1 98E+01
Sn-126 t 90E+O1 2 39E+01
Sr-90 1 57E+06 t.72E+06
Tc-99 5 62E+02 6 25E+02
Th-229 4 73E-03 4 74E-03
Th-230 1.2tE+00 1 22E+00
Th-232 1 27E-03 1 27E-03
TI-208 8 07E-02 1 OtE-01
U-232 2 1 8E-01 2 74E-01 Thermal Power
U-233 9 97E-01 9 99E-01 Nominal Heat- , , , x - I
U-234 2 65E+03 2 65E+03 Output Bounding Heat
U-235 2 23E+00 2.68E+00 (Watts) Output (Watts)
U-236 3 15E+0t 3.29E+01 3.50E+04 3 79E+04
U-238 4 52E+00 4.73E+00 Total Total
Y-90 1 57E+06 1 72E+06
Other Radiornudides 2 40E+06 2 62E+06

Total Canister Usage Summary
lO' I t8 x tS' 24' Ur 24' x is, HIC MCO

Nurberofcamstersl 217 9 o o 0 o 10 0 o

Bare Fuel Tra
Assemblies

I

I
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2010 Summary, DBE category: Other, Not Intact

Gamma Sources
Total

- I I I I Nominal Fuel Bounding Fuel - Photon 'Photons/sec

Radionuclide I nventonies(Ci) Inventones(Ci) Energy Group (bounding)

Ac-227 1 80E-01 1 82E-01 Avg MeV
Am-241 118E+06 1.24E+06 00150 4417E+17
Am-242m 1 86E+03 1 90E+03 0 0250 8 945E+16

Am-243 1 69E+03 1 72E+03 00375 8161E+16
C-1 4 1 12E+04 1 12E+04 j 0 0575 9 876E-i16

CI-36 2 02E+02 2 02E+02 0 0850 4 884E+16
IT7801 9*78+01 _ 01250 3 559_.16Ii

M Cm-244 2 42E+04 2 45E+04 02250 4 176E+16
Co 60 9 28E+06 9 28E+06 0.3750 1 795E+16

Cs-1 34 1 06E+03 I 07E+03 05750 3 528E+17
Cs-t 35 9 570E01 I03+02 0t8500 8 009E+15

A ARF:.a1 9 510F7406 1~2500f 6 930E.17I I 65- 10 -- - - . --- -T_-_---. _

Eu-154 2 82E+05 286E+05 1.7500 2.14E+14
Eu-155 285E+04 287E+04 2.2500 3652E+12

Fe-55 3.75E+05 3.75E+05 2 7500 3t119E+11

H-3 4.96E+04 StlE+04 35000 4714E+08
-t190 544E+00 6.03E+00 50000 1 871E+08I

Kr-85 2 54E+05 2.72E+05 j 7 0000 2.141 E+07

Np-237 576E+01 6 34E+01 I 11.0000 2 450E+06
Pa-231 2 71 E-01 2 75E-01

I

I

Pb-210 9 38E-04 9 54E-04
Pm-147 4 89E+04 4 94E+04
Pu-238 1 02E+05 1 39E+05
Pu-239 1 48E+05 1 71E+05
Pu-240 1 16E+05 1 34E+05
Pu-241 3 09E+06 4 45E+06
Pu-242 7 95E+01 9 93E+01
Ra-226 3 34E-03 3 41 E-03
Ra-228 523E-02 523E-02
Ru-106 2 98E+01 2.98E+01
Se-79 743E+01 8 19E+01
Sn-126 1.92E+01 1.99E+01
Sr-90 6 78E+06 7.36E+06
Tc-99 2.51 E+03 2 76E+03
Th-229 1 10E-01 1.10E-01
Th-230 4 50E-01 4 60E-01
Th-232 341 E-03 3 79e-03

qk�- TI-208 8 54L+UU V oqI+Ia

U-232 231E+01 231tE+0 ThermalPower

U-233 3.20E+01 3 20E+01 Nominal Heat
I I AAC-l i t It EO u' ntHI- U-ZI 4 967U0 1 0+02

IJ1-23s 9 67E+Ot t 03E+02 fWatts) Output IWam~)

U-236 8 30E+01 9 12E+01 287E+05 3.00E+05

U-238 7 08E+02 7.10E+02 Total Total

Y-90 6 78E+06 7.36E+06
Other Radionuldides 1 23E+07 1 31 E+07

ITotal Canister Usage Summary
I 18'x10 t 18- x15 t 24x10' 24x15 HIC MC_
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