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In general, maximum concentrations of fuel and cladding impurities have been
used to provide upper limits for the activation product compositions of irradiated
N Reactor fuel. Where lower, more typical impurity levels are known, additional
ORIGENZ cases can readily be generated. In some cases a direct ratio « 1 be used.
For example, the C-14 production in 8 p nitro 1 cladding would be approximately
1/10 of the C-14 production in 80 ppm nitrogen cladding (Reference 5).

Table 1

N Reactor Fuel adding Composition
Used in ORIGENZ Activation Product Calculations

Weight Percent

Al »ying Element (Avarage)
Tin 1.45
Iron 0.135
Chromium 0.10
Nickel 0.055
Zirconium . 98.26

Maximum Concentrations

Im~--ities (n~m) by Weight

Aluminum 75.0
Boron 0.5
Cadmium 0.5
Carbon 275.0
Cobalt - 10.0
Copper 50.0
Hafnium 200.0
Hydrogen 25.0
Lead 100.0
Magnesium 20.0
Manganese 50.0
Mo1ybdenum 50.0
Nitrogen 80.0
Silicon 100.0
Sodium 20.0
Titanium 50.0
Tungsten 50.0
Uranium 2.5
Vanadium 50.0
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Table 2

N Reactor Fuel Impurity Concentrations ‘
Used in ORIGEN2 Activation Product Calculations

Impurity Con¢--“-1tion (ppm)
" Iron 350.0 Average
Aluminum 800.0 Average
Carbon 550.0 Average
Beryllium 10.0 Maximum
Boron 2.25 Maximum
Cadmium 0.25 Maximum
Chromium 65.0 Maximum
Copper 75.0 Maximum
Hydrogen 2.0 Maximum
Magnesium 25.0 Maximum
. Manganese 25.0 Maximum
Nickel 100.0 Maximum
Nitrogen 75.0 Maximum
Silicon 125.0 Maximum
Zirconium 65.0 Maximum

The appendices are available both on paper (over 90 pages per case) and on
microfiche. Additional cases may be generatad and added to this document as the
needs for them are established.

2.0 BACKGROUND

The computer code ORIGEN2 is a versatile point-depletion, production, and
radioactive-der ' code for used in simulating nuclear fuel cycles, and calculating
the nuclide compositions ai characteristics of materials contained therein. It
represents a revision and update of the original ORIGEN computer code, which was
deve ped at the Oak Ridge National Laboratory and distributed and used world-wide
beginning in the early 1970s. Included in ORIGEN2 are provisions for incorporating
data generated by more sophisticated reactor physics codes, a free-format input, and
a highly flexible and controllable output. With these features, ORIGENZ2 has the
capability for simulating a wide variety of fuel cycle flowsheets. ‘

he ORIGEN2 program can simulate fuel reprocessing by using separation factors
for the various separation processes. Concentrations, activities, and decay heats
can be expressed in a wide variety of units at selected decay times. The irradiation
of fuel cladding and fuel impurities can be modeled in ORIGENZ2 to calculate decayed
activation products. Examples of the types of output which are available from
ORIGENZ are given in Reference 2.
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' SD-CP-TI-094 REV. 0

OUTP1 UNIT = 6 PAGE A1l2
CHEMICAL TOXICITIES, GRAMS PER Mxx3 WATER

NUCLII TO¥TC 'Y NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NucCL E TOXICITY NUCLIDE TOXICITY
i 3.f Ovs 2 2.00-00%1 3 5.00+¢"9 4 1.00+0 2 1.00+000 6 4.00+4002
7 1.Ge-0"" 8 9.454005 9 1.00+ ) 10 1.00+000 11 1.00+4003 12 1.00+001

13 1.0 ¢ 14 5.00+000 15 1.00-vv? 18 5.00+4001 17 1.50-001 18 1.00+001
19 1.0u+bv3 20 3.00+001 21 $.00-001 22 1.00-001 23 1.00-001 24 2.00-002
25 1.00-002 26 5.00-002 217 $.00-002 28 5.00-002 29 1.00-002 30 5.00-002
31 2.00-¢"" 32 $.00-001 33 1.00- 2 34 1.00-002 35 3.00+000 36 4.00+001
37 5.00+(¢ 38 1.00+n0] 39 1.00-vv3 40 1.00+000 41 2.00-002 42 5.00-001
43 1.00+4Gve 44 1.00+ 10 45 $.00-002 46 5.00-002 47 1.00-003 48 1.p0-0n2
49 2.00-0n2 50 5.00-vv2 51 $.00-002 52 2.00-001 53 1.00+001 54 1. «
55 5.0¢ 56 5 79-001 57 ' 004000 58 2.00+4000 59 1.00+000 60 2.vv-bvs
61 1.0¢ 62 2 )-001 63 00-001 64 2.00-001 65 $5.00-001 66 1.00+000
67 1.0¢ 68 1.v0-001 69 2.00-001 70 1.00-001 71 1.00-001 72 5.00-002
73 1.0(¢ T 1.00+002 75 1.00+001 78 1.00+000 17 8.00-001 78 3.00-001
79 2.0¢ 2.00-003 81 $.00-003 82 1.00-002 83 1.00-001 84 2.00-001
85 1.0¢ 0V 5.00+002 87 5.004000 88 1.00-003 89 2.00-002 90 5.00-004
91 5.0( 92 5.00-001 93 8.00-003 94 8.00-004 95 4.00-002 96 5.00-001
97 5. 0( 98 1.00-002 99 1.00-002














































































s -CP-Ti-004

PRINCIPAL PHOTON SOURCES IN GROUP 17 ,PHOTONS/SEC
MEAN ENERGY= 7.000MEV

NUCLIDE
CHARGE = DIS  RGE 120.0D ‘180 .0D .8YR 1.0YR
PRINCIPAL PHOTON SOURCES IN GROUP 18, PHOTONS/SEC
MEAN ENERGY=11.000MEV
NUCLIDE

CHAR DISCHARGE 120.00  180.0D .8YR 1.0YR
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QUTPUT UNIT =
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SD-CP-Ti-004 REV. 0

PRINCIPAL PHOTON SOURCES IN GROUP

1,PHOTONS/SEC
MEAN ENERGY= .O15MEV

DISCHARGE 120.0D 180.0D0 YR .OYR

PRINCIPAL PHOTON SOURCES IN GROUP 2,PHOTONS/SEC
MEAN ENERGY= . 025M

DISCHARGE 120.00 180.00 .8YR 1.0YR

PRINCIPAL PHOTON SOURCES IN GROUP 3,PHOTONS/SEC
MEAN ENERGY= . 038M

DISCHARGE 120.0D 180.0D YR 1.0YR

PRINCIPAL PHOTON SOURSES IN @ 4 HOTONS/SEC

MEAN ENERGY= .O58M

DI {ARGE 120.0D0 180.0D0 - . 8YR 1.0YR
NCIPAL PHOTON SOURCES IN GROUP PHOTONS/SEC
AN ENERGY= .085M

DISCHARGE 120.00 180.0D .8YR 1.0YR

PRINC AL PHOTON SOURCES IN ¢ WP &,PHOTONS/SEC
MEAN cNERGY= .125MEV

DISCHARGE 120.00 180.00 .8YR 1.0YR

PRINCIPA! PHOTON SOURCES IN GROUP 7,PHOTONS/SEC
MEAN EN 1YY= . 225M

DISCHARGE 120.0D 180.0D .8YR 1.0YR

PRINCIPAL PHOTON SOURCES IN GROUP 8,PHOTONS/SEC
MEAN ENERGY= .37SMEV

DISCHARGE 120.0D 180.0D .8YR 1.0YR

OUTPUT UNIT =
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SD-CP-Ti-004

PRINC )" PHOTON SOURCES IN GROUP 17 ,PHOTONS/SEC
MEAN { QY= 7.000MEV

3

DISCHARGE 120.0D 180.0D .8YR 1.0YR

PRINCIPAL PHOTON SOURCES IN GROUP 18,PHOTONS/SEC
MEAN ENERGY=11.000MEV

DISCHARGE 120.0D 130.00 .8YR 1.0YR
3.580+009 .000 .000 .000 .000
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OUTPUT UNIT =

1.5YR 2.0YR
1.5YR 2.0YR
.000 .000

3.0VR

3.0YR

.000

5.0YR

5.0YR

.000
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OUTPUT UNIT = 6 PAGE AS4
ORIGEN-2 CALCULAT! 1§ 07 ™ F"<L ( IV} SD-CP-TI-094 REV.0
SPONTA“E0US FISSION wcUTR SO JE, wEUVTRONS/SEC
BASIS=Ac IVATED IMPURITTES 1 vy INITIAL URA IUM-E‘IIY(RIV sxng;gao

DISCHARGE  120.0D  180.( YR L.0YR 1. 3.0YR  S.OYR  7.5YR  10.0YR
PU238 .000  2.087-005 2.191- 5 2.188-005 2.184-005 2.179-005 2.171-005 2.162-005 2.145-005 2.112-005 2.070-005 2.030-005
e
TAI : .0 2.087-75 2.191-005 2.188-0" 2.184-005 2.179-005 2.171-005 2.162-005 2.145-005 2.112-005 2.070-005 2.030-005
ACH uAL 0o 2,087 )3 7.191-005 7.188-C 2.184-005 2.179-005 2.171-005 2.162-005 2.145-005 2.112-005 2.070-005 2.030-005
QVERA
TOTAL> ;

TABLE .000  1.491-004 1.565-004 1.563-004 1.5 -004 1.557-004 1.551-004 1.545-004 1.533-004 1.509-004 1 479-004 1.450-004
ACTUAL 1000  1.491-004 1.565-004 1.563-004 1.50y-004 1.557-004 1.551-004 1.545-004 1.533-004 1.509-004 1.479-004 1.450-004
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OUTPUT UNIT = 8 PAGE:'ASO
PRINCIPAL PHOT  SOURCES IN GROUP | OTONS/SEC
MEAN ENERGY= s .00OMEV
NUCLIDE
CHARGE  DIS ARGE 120.0D  180.0D .8YR 1.0YR 1.5YR - 2.0YR 3.0YR - 5.0YR 7.5YR 10.0YR
PRINC AL PHOTON ~~"RCES IN GRO | PHOTONS/SEC '
. MEAN <NERGY=11. EV
NUCLIDE )
CHARGE  DISCHARGE 120.0D  180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR 5 _0YR 7.5YR 10.0YR












Sp-GP-Ti-0904 REV. 0

QUTPUT UNIT = @ : PAGE A 62
PRINCIPAL PHOTON SOURCES IN QROUP , PHOTONS/SEC
MEAN ENERGY= 7.000MEV
NUCLIDE :
R DISCHARGE  120.0D 180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR 5.0YR 7.5YR 10.0YR
PR1 :IPAL PHOTON SOURCES IN GROUP ,PHOTONS/SEC
MEAn ENERGY=11.000MEV
NUCLIDE ’
CHARGE DISCHARGE 120.0D 180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR 5 _0YR 7.5YR 10 .0YR
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PAGE B 12

QUTPUT UNIT =

S, GRAMS PER MX%3 WATER
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. OUTPU' “NIT L] ‘ PAGE Y-}

100 0 DEG ADEC 1.0 s 8 5 0 % B
101 0 DEC *DEC 1.8 8 7 5 0 *

102 0 DEC iDEC 2.0 7 8 5 o %

163 0 DEC X*DEC 3.0 [ ] 8 5 O b

104 0 DEC *DEC $.0 9 10 §5 o X

105 0 DEC *DEC 7.5 1011 § o *

108 0 DEC *DEC 10.0 1112 8§ o *

107 0 PHO *PHO 104 *02 103 10 X .

108 0 CUT %kCUT $1 -10 71~-10 ~ 1.E-10 23 1.E-10 27 1.0 -1 X

109 0 RDA X%XRDA ACTI+~TION PRODU S OL IT TABLE OPTIONS X

110 0 OPTL %OPTL 8 888718178 .81 s 8§88 8838¢8¢828 28218 X

111 0 RDA *RDA FISSION PRODUCTS OUTPL ‘ABLE OPTIONS X

112 0 noTYs %OPTF $ 8888881818281 s 888888881873 X

113 0 *RDA ACTINIDE AND DAUGHTER 'PUT TA E OPTIONS X

114 0 \ %0PTA t 888888888 ss888as8888C8883 x

1s o kHED 1 CHARGE x

1186 0 *HED 2  DISCHARGE ¥

117 0 wu. XOUT 12 1 -1 0 X

118 0 STP %STP 4 X

OVERFLOW AT LINE 187 OF NUDATI FOR I = i1
SUM OF YIELDS FOR EACH FISSILE ISOTOPE: .0000 .0000 2.00014000 2.0002+000 2.0006+000 2.0003+000

ISOTOPES F WHIGH YIELDS ARE EXPLICITLY ACCOUNTED FOR: 922350 922380 842390 942410













































OUTPUT UNIT = @ PAGE B 30
ORIGEN-2 CALCULATI 5 0 N FUEL (vall SD-CP-TI-094 REV.0 :
SPONTANEOUS FISSION ,..JTR  SOURCE, NEUTRONS/SEC
SIS=ACTIVATED CLADDING AS 2IATED WITH 1 MT INITIAL URANIUM-MK IV 9% PU-240
. .8YR 1. 1.5YR 2.0YR 3.0YR

CHARGE DISCiinndE 120.0D 180.0D OYR 5S.0YR 7.5YR 10.0YR

U238 1.258+004 1.254+004 1.254+004 1.254+004 44004 1.254+004 1.2544004 1.254+004 1.254+004 1.254+004 1.254+004 1.254+004

PU238 .0C 3.285+003 3.424+003 3.426+003 6+003 3.424+003 3.415+003 3.404+003 3.379+003 3.327+003 3.262+003 3.198+003
PLU240 00v 1.274+005 1.274+005 1.274+005 3+005 1.273+4005 1.273+005 1.273+005 1.273+005 1.273+4005 1.273+005 1.272+005
PU242 000 2.447.003 2 4424003 2.442+003 24003 2.442+4003 2.442+003 2.442+003 2.442+003 2.442+003 2.442+003 2.442+003
CM242 000 3.0 i )5 2.248+005 1.742+005 9+005 7.939+004 3.661+004 1.602+004 3.678+003 2.759+002 1.179+4002 1.134+002
CM244 000 1.2/2 )5 1.159+005 1.152+005 04005 1.129+005 1.108+005 1.087+005 1.046+005 9.601+004 8.807+004 8.003+004
o .
TABLE 1.257+4004 6.273+n05 4,865+( 4.352+005 3.768+005 3.381+4005 2.932+005 2.714+005 2.540+005 2.428+005 2.337+4005 2.256+005
ACTUAL 1.257+004 6.273 5 4.865+( 4.352+005 3.768+005 3.381+005 2.932+4005 2.714+005 2.540+005 2.428+005 2.337+005 2.258+005
g B
TABLE 1.7°34004 7. 3+005 5§ 9584005 5.4524005 4°.880+005 4.504+005 4.075+ 5 3.877+005 3.742+005 3.701+005 3.689+005 3.677+005
ACTUAL 1. 34004 7...31¢ ) 5.958+4005 5.452+4005 4.880+005 4.504+005 4.075+vuv3 3.877+4005 3.742+4005 3.701+005 3.680+005 3.677+00S





































































OUTPUT UNIT » & PAGE BYI

ORIGEN-2 CALCULAT = %F N EL (MKIV) -CP-TI-084 REV.0
(ALPuA N) NEUTRON S ' , NEUIKONS/SEC

BASIS-ACTIVF"“ “MPURITIES IN 1 INITIAL URANjuM-oX IV 9X PU-240

DISCHARGE 120.0D 180.0D0 .8YR 1.0YR 1.5YR 2.0YR 3.0YR S.0YR 7.5YR 10.0YR
AT217 .000 - .000 1.784-n18 | 784-018 1 "°4-018 1.784-018 . .000 .000 .000 .000 .000 .000
FR221 .000 .000 1.383 8 1.383-0'* 1 3-018 §.383-018 .000 .000 .000 .000 .000 .000
AC225 .000 - 4.183-015 1.024-v.8 1.024-0 1.vc4-018 1.024-018 3.255-024 .000 .000 - .000 .000 .000
S gTTTTTTTTTTTTTTTTTTTNSSTSTTosSTooomssnonsssosiiTnssonnoomeTTnoTIITToTTIIToTIImIIIIToTIIIITmTT
T ¢E ~90 4.193-015 4.191-018 4.190-018 “ 190-018 4.190-018 3.255-024 000 .000 .000 000 000
AviuAL 00 4.193-015 4.101-018 4.180-018 160-018 4.180-018 3.255-024 000 .000 000 000 000
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o ) OUTPUT UNIT = 6 PA( ;
PRINCIPAL PHOTON SOURCES GROUP 18 ,PHOTONS/SEC
MEAN ENERGY= 5.000MEV .
N .IDE '
CHARGE DISCHARGE 120.00 0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR S.0VR 7.5YR 10.0YR
SM147 .000 .000 3.215-016 4 018 6.954-016 8.982-018 1.266-015 1.588-015 2.118-015 2.837-01% 3.336-015 3.594-015
PRINCIPAL PHOTON SOURCI GROUP 17,PHOTONS/SEC
MEAN ENERGY= 7.000MEV .
[ 3L E
CHARGE DISCHAR 120.0D 0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR S.0VR 7.5YR 10.0YR
SM147 .000 .000 2.086-017 3.064-017 4.512-017 S.828-017 8.214-017 1.( -016 1.374-018 1.8341-016 2.185-0168 2.332-016
PRINCIPAL PHOTON SOURCES IN GROUP 18, PHOTONS/SEC
MEAN ENERGYs11.000MEV
NUCLIDE
- CHARGE DISCHARGE 120.0D 0.0D .8YR 1.0YR 1.S5YR 2.0YR 3.0YR S.0YR 7.5YR 10.0YR
SM147 .000 .000 1.319-018 1. 7-018 2.353-018 3.686-018 5.194-018 8.516-018 8.689-018 1.184-017 1.368-017 1.475-017
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PAGE
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OUTPUT UNIT = @&
ACTIVATION PRODUCTS
2.0YR 3.0YR S.0VR

1.0YR 1.5YR

FLUX= 1.00+000 N/CMXX2-SEC
.8YR

WATTS
ASSOCIATED WITH 1 MT INITIAL U-MK IV 9XPU-240

-CP-TI-094 REV.0
d MWD,
THERMAL POWER

9P.

MKIV&
BURNUP= 1.00000+..
AN CLAD.
0.0D

9 SUMMARY TABLE:
DISCHARGE

N FUEL (

¥ORIGEN-2 CALCULATIONS OF
CHARGE
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sTop 100

XXX xx
¥ WARNING
XXX XX
¥ WARNING
¥k x Xxx
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OUTPUT UN
PRINCIPAL PHOTON SOURCES IN GROUP 17,PHOTONS/SEC
MEAN ENERGY= 7.000MEV
CHARGE  OISCHARGE 120.00  180.0D .8YR 1.0YR YR 2.0YR
PRINCIPAL PHOTON SOURCES IN GROUP 18,PHOTONS EC
MEAN ENERGY=11.000MEV
CHARGE  DISCHARGE 120.0D0  120.0D .8YR 1.0YR  1.SYR 2.0YR
.000 3.280+000 .000 .000 .000 .000 .000 .000

E

]

XX XXX XXX XL XX EXEEE XXX XX XX
FLOATING UNDERFLOW FAULT-RE|! | 3SING UNDSET NEG ¥
| t.t XXX X XXX XX EX XXX E XXX XXX
FLOATING VERFLOW FAULT-RERUN USING OVFSET NEG X
P EEEEEEREEEEEEEREEREEEEEREE

3.0YR

3.0YR

.000

5.0YR

5.0YR

.000

PA

7.5YR

7.5YR

10.0YR

10.0YR
.000












8p=Bb=TI- AEVXO

PA(
LI! [NG OF INPUT DATA ON UNIT = §
INPUT WRI CARD . CARD IMAGE
UNIT UNI ., NUMBER
L 50 50 DEC 1 2 3 4 2
50 51 DEC 180, 3 4 4 O
- 50 52 DEC 6.75 4 5 § 0
S 50 53 DEC 1.0 S 6 5§ O
S 50 54 DEC 1.5 6 7 8 O
S 50 $S DEC 2.0 7 8§ § O
) 50 56 DEC 3.0 8 8 § O
] S0 S7 DEC .0 8 10 5 O
S 50 58 DEC 1.8 10 11 S O
] S0 9 DEC 10.0 1112 5 o
S 50 60 PHO fo1 '~ 103 10
S 50 61 cut S 1.1 i ? {.E-10 ® 1.E-10 23 1.E-10 27 1.0 -1
5 50 62 RDA ACTIVI N Pl )UCTS OUIPUI TAGLE OPTIONS
5 50 63 OPTL 8 8 7 78 I EEREEREEEEERNE
S 50 64 RDA FISSILn HRODUCTS OUIPUT TABLE OPTION
S S0 65 OPTF EREEENEREREEEREEERNE] $ 88888
- 50 66 RDA ACTINIDS AND DAUGHTER OUTPUT TABLE OPTIONS
5 50 67 OPTA 888 § 8808008808830 80882s7
S 50 68 HED 1 CHi E
s 50 69 HED 2 DI¢../ARGE
S 50 70 ouTt 12 1 -1 o
5 50 71 BAS ACTIVATED IMPURITIES IN 1 MT INITIAL URANIUM-MK IV 12X PU-240
5 50 12 MoV -3 1 0 1.0
5 50 713 MOV -1 2 0 1.0
5 50 74 DEC 120. 2 3 4 2
S 50 18 DEC 140. 3 4 4 O
S 50 76 DEC 0.75 4 5 § O
S 50 17 DEC 1.0 S 6 § O
] S0 78 DEC 1.5 6 7 5 o
5 50 79 DEC 20 7 8 § O
S 50 80 DEC 0 9 § O
5 50 81 DEC 2.0 8 10 S O
S 50 82 DEC 1.5 10 11 § O
S 50 83 DEC 10.0 1112.8 0
S 50 84 PHO 101 103 10
5 50 85 Ccut 5 1. 7 1.E-10 1.E-10 23 1.€E-10 27 1.0 -1
S 50 86 RDA ACTIN N PRODUCTS OUIPUT TABLE OPTIO S
S S0 87 OPTL $ 8 78787188 $ 88888883838
S 50 88 RDA FISSluw~ . RODUCTS OUTPUT IABLE OPTIO S
S S0 89 OPTF $88**"98888188~"* [ § s 888
] 50 90 RDA ACTIN \ND DAUGHTER IPUT TABLE OPTIONS
-5 50 91 OPTA | B ] } 8988988 [ § 888319813
5 50 92 HED 1 ¢ H
S 50 93 HED 2 [ ARGE
S 50 94 ouTt 12 | 0
5 50 1 BAS ACTIV IMP AND CLAD. ASSOCIATED WI 1 MT INITIAL U-MK IV 12%PU-240
S 50 96 MOV -4 4 v .0
S 50 87 ADD -3 1 0 1.0
5 50 ] ] MoV -2 2 0 1.0
5 50 99 ADD -1 2 0 1.0
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OUTPUT UNIT =
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LDS ARE CALCULATED FROM THE EQUATION: NEUT/FISS=(2.84+0.1225%(AT WT-244)

{ING NEUTRON Y
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OUTPUT UNIT =
ORIGEN-2 CALCULATIONS OF N FUEL (MKIV) SD-CP-TI-094 REV.O
{ALPHA ,N) NEUTRON SOURCE, NEUTRONS/SEC

BA! 3=ACTIVA™®D IMPURITIES IN I MT INITIAL URANIUM-MK IV 12X PU-240

C RGE DISCHARGE 120.0D 180.0D .8YR 1.0YR 1.5YR 2.0YR
PU238 .00n 1.542-003 1.672-003 1.670-003.1.°%7-003 1.663-003 1.657-003 1.650-003
PU239 .0( 6.611-003 6.611-003 6.611-003 6 .0-003 6.610-003 6.610-003 6.610-003
TeTALSTTTTTTTTTTTTTT I
TABLE .01 8.155-003 8.285-003 8.283-003 8.279-003 8.276-003 8.269-003 8.263-003
ACTUAL .01 8 155-003 8.285-003 8.283-003 8.279-003 8.276-003 8.269-003 8.263-003

8 PAGE C 54
3.0YR 5.0YR 7.5YR 10.0YR

1.637-003 1.612-003 1.580-003 1.549-003

6.610-003 6.610-003 6.609-003 6.609-003

8. .224-003 8.192-003 8.160-002
$.250-003 8.224-003 8.192-003 8.160-003












NUCLIDE

NUCLIDE -

NUCLIDE

NUCLIDE

NUCLIDE

Cco 60

NUCLIDE

NUCLIDE

NUCLIDE

CHARGE

CHARGE

CHARGE

CHARGE

CHARGE
.000

CHARGE

CHARGE

 ARGE

so—cP-TE—094 REV. 0

PR] IPAL PHOTON SOURCES IN GROUP 9, PHOTONS/SEC
MEAN ENERGY= .STS5MEV

DISCHARGE 120.0D 180.0D .8YR 1.0YR

PRINCIPAL °HOTON SOURCES IN GROUP PHOTONS/SEC
MEAN ENE '=  8SOMEV

DISCHARGE 120.0D 180.0D . 8YR 1.0YR

PRINCIPAL PHOTON SOURCES IN GROUP 11,PHOTONS/SEC
MEAN ENERGY= 1.250MEV

DISCHARGE 120.0D 180.0D0 .8YR 1.0YR

tINCIPAL PHOTON ©~JRCES IN GROUP 12 ,PHOTONS/SEC
MEAN ENERGYs 1.7' 1EV

DISCHARGE 120.0D 180.00 .8YR .OYR

PRINCIPAL PHOTON SOURCES IN GROUP ., PHOTONS/SEC
MEAN ENERGYs 2.2S0MEV

DISCHARGE 120.0D 180.0D .8YR 1.0YR
4.276+004 4.095+004 4.008+004 3.( (4004 3.749+004
PRINCIPAL PHOTON SOURCES IN GROUP 14,PHOTONS/SEC
MEAN ENERGY= 2.7SOMEV

DISCHARGE 120.0D0 180.0D .8YR 1.0YR

PRINCIPA! =*10T0* SOURCES IN GROUP i, PHOTONS/SEC
MEAN ENI 's 3 JOMEV

DISCHARGE 120.0D0 180.00 .8YR 1.0YR

PRINCIPAL PHOTON SOURCES IN GROUP i PHOTONS/SEC
MEAN ENERGY=s S.000MEV

DISCHARGE 120.0D0 180.0D .8YR 1.0YR

OUTPUT UNIT =

1.5YR

1.5YR

1.5YR

1.5YR

1.5YR

.510+004

1.5VR

1.5YR

1.5YR

2.0YR

2.0YR

2.0YR

2.0YR
3.287+004

2.0YR

2.0YR

2.0YR

3.0YR

3.0YR

3.0YR

3.0YR

3.0YR
2.882+004

3.0YR

3.0YR

3.0YR

S.OVR

5.0YR

5.0YR

$5.0YR

5.0YR
2.215+004

$.0YR

5.0YR

5.0YR

PAGE ‘CS#

7.5YR 10.0YR

7.5YR 10.0VR

7.5YR 10.0YR

7.5YR 10.0YR

7.5YR 10.0YR
1.5984+004 1.148+004

7.5YR 10.0YR

7.5YR 10.0YR

7.5YR 10 .0YR








































































U2
PU2ss
PU240
PU242
CM242
CM244

IS=ACTIVATED IMP. AND CL
DISCt E

.25% 4
.643+yy3
.309+005
.861+003
.997+006
.133+005

120.0D

.252+004
.826+003
.309+005
.962+00)3
.221+008
.029+005

180.0D0

.252+004
.849+003
.308+005
.062+003
.463+005
.872+4005

ASSOCIATED W] |
.8YR 1.0Yh

2524004

.971+003
12084005

'+003

- 3214005
18844005

RIGEN-2 CALCULATIONS OF N FUEL (MKIV
SruNTANEOUS FISSION NEUTR™ SOURCE

OUTPUT UNIT =
SD-CP-TI-094 REV.O

NEUTRCS5/SEC
1 MT _INITIAL U-MK
1.5YR 2.0YR

.2524+004
.980+003
.308+005
.8624+003
.3114005
.800+4005

IV 12%PU-240
3.0YR

.252+004
.9044+003
.3084+005
.9624+003
.994+004
.151+4005

PAGE

7.5YR

.252+4004
.831+003
.307+4005
.£22+003
. 14002
.5024005

‘C 82

10.0YR

.252+004
.482+4003
.308+005
.962+003
.707+4002
.2354+008

---------- . e e e S T S R R R T S e W P D Y T Gh R D G W e e e T e D M P U e G A TR e S G N m . M R N e T e Y e R S e e RN R .G R E e SRS RS Ee®e-®we o=

TOTALS
TABLE
ACTUAL

OVERALL
TOTALS
TABLE
ACTUAL

| ol d

.170+0086
.1704+4006

. .350+4006
.293+004 3.

3504006

.570+0086
.570+0086

.104+006
.104+006 1

.292+0086
.2924006

1.

2754006
$5+0086

.765+0086
.7654006

| d ol

.323+006
.323+006

! eeececccom=- " T e SR Y S e T s S D EF S B R G S B P M S S D M A e R Y e e D e R O M R S T T T B e T TS S D e T S W e M M e S G vm v T T e B T R R G W R S N R S T e G S e e e D e S

.402+006
.4024+006

.095+006
.005+006

.308+006
.308+008

.185+008
.185+006

.839+005
.839+005












NUCLIDE

PB204

NUCLIDE

PB204

I o
Sp-GP-Ti-094 REV. 0.

OUTPUT UNIT = 6 PAGE C 86
PRINCI®~® DTON SOURCES IN GROUP ' ,PHOTONS/SEC
MEAN Ruvs 7.000MEV
Ck GE DISCHA '0.0D 180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR S.0YR 7.5YR 10.0YR
1.527-016 1.528- 1.526-016 1.526-016 1.! (-016 1.526-016 1.526-016 1.526-016 1.526-016 1.%26-016 1.526-016 1.526-0186
PRINCIPA' ®HOTON SOURCES IN GRO i, PHOTONS/SEC
MEAN EN 3Y=11.000MEV .
RGE DISCHARGE 120.0D 180.0D .8 1.0YR 1.5YR 2.0YR 3.0YR S.0YR 7.5YR 10.0YR

. 9.855-018 9.652-018 9.652-018 9.652-018 9.652-018 9.652-018 §.652-018 9.652-018 §.652-013 9.652-018 9.652-018 9.652-019












¢ -CP-Ti-084 REV. O

QUTPUT UNIT = 8 PAGE 'C 90
PRINCIPAL PHOTON SOURCES IN QRO 1, PHOTONS/SEC
MEAN ENERGY=s 7.000MEV
NUCLIDE
] DISC 1GE  120.0D 180.0D .8YR 1.0YR 1.SYR 2.0YR 3.0YR 5.0YR 7.5YR 10.0YR
PRINCIPAL PHOTON SOURCES IN GROUP 18,PHOTONS/SEC
MEAN ENERGY=11.000MEV
NUCLIDE

RGE DISCHARGE 120.00 180.00 .8YR 1.0YR 1.5YR 2.0YR 3.0YR S$.0YR 7.5YR 10.0YR





















' 8D-CP-TI-094 REV. 0

PAGE : P 4
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NEUTI | YIELD PER NEU

NUCLIDE
832080
12280
912310
822310
922370
832380

942400

852420
862440
972490
982540

YIELD
.0000
0
.0000
.0000
.0000
.0000
3.1350
3.3600
3.7250
3.7600
.0000

DN-INDUCED FISSION
YIELD

NUCLIDE
882 )
802280
812320
922320
922380
832390
942410
952430
962450
982490
982530

s W w N

.0000
.0490
.0000
.0000
.8010
.0000
.9340
.7320
.8320
.0620
.0000

SD~CP-TI-084 REV. 0

NUcCL]
882260
9 0
8] 10
822330
9 0

942360

20
41
8¢ 60
9 00
992541

YIELD
.0000
00
2.6630
2.4990
.0000
2.8700
3.2800
.0000
3.8580
3.9700
.0000

NUCLIDE
882280
902320
812341
822340
822400
842370
842430
852440
862470
982510
992540

OUTPUT UNIT =

YIELD

2.

.0000
4180
.0000
.8310
.0000
.0000
.0000
.0000
.5920
.1400
.0000

NUCLIDE
892270
802330
812340
822350
932360
942380
852410
962420
962480
082520

0

YIELD

s W W W N

.0000
.0000
.0000
.4210
.0000
.8330
.2770
.7460
.7960
. 1260
.0000

PAGE

NUCLIDE
802270
802340
922300
822360
832370
842390
852421
962430
962490
982530

0

Do

YIELD

W W N W N

.0000
.0000
.0000
.7340
.0050
.8750
.1620
.4340
.0000
.1500
.0000


















'SD-CP-Ti-084 REV. 0

PAGE D12

OUTPUT UNIT =
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OUTPUT UNIT = 6 PAGE D .30
ORIGEN-2 CALCULATIONS OF * FUEL (MKIA# SD-CP-TI-084 REV.0 '
SPONTANEOUS FISSION NEUTR( SOURCE, NEU RDNS{SEC

SIS=ACTIVATED CLADDIgG ASLLGIATED WITH 1 MT NIIIg%RURANIgMavg 1A 6§ 835240

CHARGE DISChanGE 120.0D 180.0 8YR 1.0YR S.0YR 7.5YR 10.0YR
U238 1 25%4+4004 52-094 1.252+004 1.252+004 * "=7+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004
PU238 )0o 06 )2 9.638+002 9.631+002 1002 9.604+002 9.5714002 9.5364002 9.462+002 9.315+002 9.132+002 8$.954+002
PU240 .vv0 5.678 )4 $.678+004 $5.677+004 +004 5.677+004 5.6774004 S.677+004 5.676+4004 5.675+004 5.673+004 5.672+004
PU242 .000 4.147 )2 4.148+4002 4.148+4002 +002 4.1484002 4.146+4002 4.148+4002 4.148+002 4.148+4002 4.148+002 4.148+002
CM242 .000 2 §25---94 2.212+004 1.714+004 +004 7.8124003 3.603+003 1.665+003 3.625+002 2.768+001 1.213+001 1.168+001
CM244 .000 1086 03 7.038+003 6.9944003 v.oct003 6.860+003 6.730+4003 6.602+003 6.354+003 5.886+003 5.349+003 4.8614+4003
TOTALS T e
TABLE *.2544+004 . 130 )5 9.986+004 9.484+004 8.¢ 1+004 8.537+4004 8.102+4004 7.895+4004 7.7398+004 7.656+004 7.597+004 7.545+004
ACTUAL , 2544004 .130+005 9.986+004 5.484+004 8.f }+004 8.537+004 8.102+004 7.895+004 7.739+004 7.656+004 7.597+004 7.545+004
overatl T ST
TABLE 1.2954004 1.690 05 1.584+005 1.535+005 1.481+005 1.447+005 1.409+005 1.394+005 1.389+005 1.401+005 1.417+005 1.431+005
ACTUAL 1.2054004 1.690+v05 1.584+005 1.535+005 1.481+005 1.447+005 l.40§+005 1.394+005 1.389+005 1.401+005 1.417+4005 1.431+4005

I












NUCLIDE

NUCLIDE

PB204

NUCLIDE

s CP-Ti-094 REV. 0 _
OUTPUT UNIT = @ . PAGE 234

PRINCIPAL PHOTON SOURCES IN GRC * i,PHOTONS/SEC
MEAN ENERGY= 5.000MEV
CHARGE DISCHARGE 120.00 180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0VR "~ S.0YR 7.5YR 10.0YR
PRINCIP PHOTON SOURCES IN GROUP ,PHOTONS/SEC
MEAN EncRGY= 7.000MEV
CHARGE DISCHARGE 120.00 180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR 5.0VR 7.5YR 10.0YR

1.859-016 1.859-016 1.859-016 1.8590-016 1.¢ -016 1.859-016 1.850-016 1.859-016 1.858-016 1.856-016 1.859-016 1.859-0186

PRINC AL PHOTON SOURCES IN GROUP 18,PHOTONS/SEC
MEAN NERGY=11.000MEV

CHARGE DISCHARGE 120.0D 180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR 5.0YR 7.5YR 10.0YR












NUCLIDE

NUCLIDE

SD=CP-TI-094 REV. 0

.

PRINCIP PHOTON SOURCES IN GROUP ' ,PHOTONS/SEC
MEAN E RQY= 7.000MEV :

CHARGE DIS + E 120.0D 180.0D .8YR 1.0VR

PRINC AL PHOTON SDURCES IN G UP 18,PHOTONS/SEC
MEAN ~NERGY=11.000MEV .

ARGE DISC RGE 120.0D 180.0D .8YR 1.0VYR

OUTPUT UNIT = 6

1.5YR

1.5YR

2.0YR

2.0YR

3.0YR

3.0YR

5.0YR

5.0VR

PAGE ‘D 38
7.5YR  10.0YR
7.5YR  10.0VR






NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

CHARGE

CHARGE

CHARGE

CHARGE

C RGE

CHARGE

CHARGE

CHARGE

$D-CP-Ti- 64 REV. O

PRINCIPAL PHOTON SOURCES IN GROUP 1,PHOTONS/SEC
MEAN ENERGY= .O01SMEV

DISCHARGE 120.0D 180.0D .8YR 1.0VR 1.

PRINCIPAL PHOTON SOURCES IN GROUP 2,PHOTONS/SEC
MEAN ENERGY= .025MEV

DISCHA E 120.0D 180.0D ‘ .8YR 1.0YR 1

PRINCIPAL PHOTON SO CES ING JP 3,PHOTONS/SEC
MEAN ENERGY= .038mcV

DISCHARGE 120.0D 180.0D .8YR 1.0YR 1.

PRINCIPAL PHOTON SOURCES IN GR

4 ,PHOTONS/SEC
MEAN ENERGY= .OSSMEV

DISCHARGE 120.0D 180.0D .8YR 1.0YR 1

PRINCIPAL PHOTON SOURCES IN P 5,PHOTONS/SEC

MEAN ENERGY= .O85MEV

DISCHARGE 120.0D 180.0D .8YR 1.0YR 1
PRINCT™™Al HOTON SOURCES IN OUP 6,6 PHOTONS/SEC

MEAN NI Y= . 125MEV .
DISCHARGE 120.0D 180.0D .8YR 1.0YR 1.

PRINCIPAL PHOTON SOU ES IN O 7 ,PHOTONS/SEC
MEAN ENERGY= . 225MeV

DISCHARQE 120.0D 180.0D .8YR 1.0YR 1.

PRINCIPAL PHOTON SOURCES IN GROUP &, PHOTONS/SEC
MEAN ENERGY= . 37SMEV

DISCHARGE 120.0D 180.0D .8VR 1.0YR |

" OUTPUT UNIT =

SYR

.SYR

SYR

.SYR

.SYR

SYR

SYR

.SYR

.OYR

.OYR

.OYR

.OYR

.OYR

.OYR

.OYR

.OYR

.OYR

.OYR

.OYR

.OYR

.OVR

.OYR

.OYR

.OVR

S.0YR

S.0YR

S.0YR

5S.0YR

5.0YR

S.0YR

5.0YR

pAaGE ‘D40
.SYR 10.
.SYR 10.
.SYR 10
.SYR 10.
.SYR 10.
.SYR 10.
.SYR 10.
.SYR 10.

OYR

OYR

.0OYR

OYR
OYR
OYR
OYR

OYR







NUCLIDE

NUCLIDE

)’-'OP'T'Tl-_'O.9'4 REV. 0
' OUTPUT UNIT = 8

PRINCIPAL PHOTON SOURCES IN GROUP 17 ,PHOTONS/SEC
MEAN ENERGY= 7.000MEV

CHARGE DISCH GE 120.0D 180.0D .BYR 1.0YR 1.5YR 2.0YR 3.0YR

PR >I"°° PHOTON SOURCES GROUP 18,PHOTONS/SEC
Mcnd | RGY=11.000MEV

CHARGE DISCHARGE 120.90D 180.00 .8YR ll.OYR 1.5YR 2.0YR 3.0YR

S.0YR

S.0YR

page Da2
7.5YR 10.0YR
7.5YR 10.0YR

I




































JOTALS
TABLE
ACTUAL

OVERALL
TOTALS
TABLE

ouUTPUT
ORIGEN~2 CALCULATIOM® OF N FUEL (MK1A) SD-CP-TI-004 REV.v
SPONTANEOUS FISSION NI RON SOURCE, NEUTRONS/SEC
BASIS=ACTIVATED IMPURITL:: IN I MT INITIAL URANIUM- MgRlA GZZPU 240

IT = 6

5

.OYR

2.288-016

T.
3.455-

PAGE

SYR

016"

.007-007

CHARGE DISCHARGE 120.0D 180 .8YR .OYR 1. 3.0YR
.000 .000 1.016-017 '1.735-017 2.883-017 4.002-017 6.242-017 8.482-017 1.344-016
.000 000 1.016~017 1.735-017 2.°°7-017 4.002-017 6.242-017 8.482-017 1.344-016
.000 000 1.016-017 1.735-017 2. 1-017 4.002-017 6.242-017 8.482-017 1.344-016
000 .000 1.007-007 1.007-007 1.0°7-007 1.007-007 1.007-007 1.007-007 1.007-007
000 .000 1.007-007 1.007-007 1.0 -007 1.007-007 1.007-007 1.007-007 1.007-007

ACTUAL

[ ot

.007-007












'SD-CP-TI-094 REV. 0
' TPUT UNIT = 8

PRINCIPAL PHOTON SOURCES IN GROUP L7 ,PHOTONS/SEC
MEAN ENERGYs 7.000MEV

CLIDE

: DISCHAR 120.00 180.00 .8YR 1.0YR 1.5YR 2.0YR 3.0YR
PRINCIPAL PHOTON SOURCES IN GROUP L8,PHOTONS/SEC
MEAN ENERGY=11.000MEV
NUCLIDE

CHARGE DISCHARGE 120.0D 180.0D0 .8YR 1.0YR" 1.5YR 2.0YR 3.0YR

5.0YR

5.0YR

PAGE Dss

7.5YR 10.0YR
7.5YR 10.0YR












- . . . ] " '
_‘S'D—CP-T|-094 REV. O .
< ¢ PUT UNIT = 8 PAGE D62

PRINCIPAL PHOTON SOURCES IN  OUP 16,PHOTONS/SEC
MEAN ENERGY= 5_000MEV
NUCLIDE
CHAR DISCHAR 120.0D 180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR 5.0YR 7.5YR 10.0YR
PRINCIPAL DTON SOURCES IN GR! ’ 17,PHOTONS/SEC
MEAN ENE = 7.000MEV
NU IDE '
C RGE DISCHARGE 120.0D 180.0D .8 1.0YR 1.5YR 2.0YR 3.0YR S.0YR 7.5YR 10.0YR
PRINCIPAL HOTON SOURCES 1 oL 18,PHOTONS/SEC
MEAN ENEnuY=11.000MEV
NUCLIDE

GE DISCHARGE 120.0D 180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR 5.0YR 7.5YR 10.0YR












OUTPUT UNIT = 8 pace Des

X0RIG -2 CALCULATIONS OF N FUEL (MK1A) SD-CP-TI- 4 REV.0
POWER= 1.00000+000 MW, BURNUP= 1.000004000 MWD, rLUX= 1.004000 N/CM¥%¥2-SEC

REACTIVYTY AND BURNUP DATA
BASIS=ACTIVATED IMP. AND CL ASSOCIATED WITH 1 MT INITIAL U-MK 1A 8XPU-240

CHARGE DISCHARGE 120.0D 180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR 5.0YR 7.5YR 10.0YR

T*ME, SEC ) .00 1.044007 1.56+4007 2.37+4007 3.16+007 4.73+007 6.31+007 9.47+007 1.58+4008 2.37+008 3.16+008
UT. FLUX ) .00 .00 .00 .00 - .00 .00 .00 .00 .00 .00 .00
POW MW ) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
RNUP , MWD .00 .00 .00 .00 Nk .00 .00 .00 .00 .00 ,00 .00

n INFINITY .00000 .00000 1.10977 1.19879 1 9985 11,1999} 1.20003 1.20014 1.20030 1.20046 1,20049 1.20042

NEUT PRODN .00 .00 6.20+003 6.20+003 6...+¢003 6.20+003 6.20+003 6.20+4003 6.204003 6.20+003 6.20+003 6.20+003

NEUT DESTN .00 .00 § 174003 5.17+4003 5.17+4003 5.17+003 S5.17+4003 5.17+4003 5.174003 5.17+003 §.174003 5.16+003
TOT BURNUP .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
AVG N FLUX .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
AVG SP POW .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00

SIZE OF MMAX{I): MVAX= 1 #s 858 MMAXs 2 &= 430 MMAX= 3 8= 142 MMAX= 4 &= 48 M =5 8= 92 MMAX= 8 8= 53
4 0 MMAXs 8 8= O 0

MMAX= 7 &= MMAX= 8 @= MMAX=10 #&= 0 MMAX=11 #= 0 reiAX=12 §=
Tue MUMBER T \~-ZERO TERMS "N A=6308

UMBER \-ZERO FISSI PRODUCT YIELDS=3242

= 684 1ACT= 129 aFPr 458 1T0T=1671

UMBER mMAN_ZERO NA  RAL AE IDANCES= 434

UMBER i |~ZERO PHuiON YIELUS= 7807

AXIMUM nU iR OF TERMS IN AP= 438










































OUTPUT UNIT = 6 PAGE D8O
IRIGEN-2 CALCULATIONS OF N FUEL (MK1A) SD-CP-TI-094 REV.0 T
INTANEOUS FISSION NEUTRON SOURCE, NEU RONS/SEC

“AoaS-ACTIVATED IMP AND CLAD. ASSOCiATED WITH MT INITIAL U-MK 1A GZPU 240

CHARGE DIS RGE 120 180 .8YR SYR 2.0YR J.0VYR 5.0vR 7.5YR 10.0YR

U238 1.254+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004 1.252+004

PU238 .000 9.006+002 9.638+002 9.631+002 9.618+002 9.604+002 9.571+002 9.536+002 9.462+002 9.315+002 9.132+002 8.854+002
PU240 000 5.678+004 5.678+004 5.877+004 5.677+004 $5.i677+004 5.677+004 $.677+004 5.676+004 $.675+004 $.673+004 5.672+004
PU242 000 4.147+002 4.148+002 4.148+002 4. ““8+002 4.148+002 4.148+002 4.148+002 4.148+002 4.148+002 4.148+002 4.148+002
CM242 000 3.525+004 2.212+004 1.714+004 1 14004 7.812+003 3.603+003 1.665+003 3.625+002 2.768+001 1.213+001 1.168+001
cM244 000 7.106+4003 7.038+003 6.994+003 6.0.6+003 6.860+003 6.730+003 6.602+003 6.354+003 5.886+003 5.349+003 .4.861+003
TOTALS T e
TABLE * 2544004 1.130+005 9.986+004 9.484+004 8.913+004 §.537+004 8.102+004 7.895+004 7.739+004 7.656+004 7.597+004 7.545+004
ACTUAL 2544004 1.130+005 9.986+004 9,4844+004 8.913+004 8.537+004 8.102+004 7.895+004 7.739+004 7.656+004 7.597+004 7.545+004
B
TABLE 1.205+004 1.690-795 ] 584+005 1.535+005 1+005 1.447+005 1.409+005 1.394+005 1.389+005 1.401+005 1.417+005 1.431+005
ACTUAL 1.205+004 1.890 )5 1.584+005 1.535+005 14005 1.447+005 1.409+005 1.394+005 1.339+005 1.402+005 1.417+005 1.431+005












' §D=CP-TI-094 REV. 0
B o OUTPUT IT = 6 page D 84

PRINCIPAL PHOTON SOURCES IN GROUP 17,PHOTONS/SEC
MEAN ENERGYs= 7.000MEV

NUCLIDE
180.0D .8YR 1.0YR 1.5YR 2.0YR 3.0YR $.0YR 7.5YR 10.0YR

CHARGE DISCHA 120.0D
PB204 1.859-016 1.850-016 1.850-016 1.858-016 1.859-016 1.850-016 1.850-016 1.859-016 1.850-016 1.858-016 1.858-016 1.859-0186

PRINC \L PHOTON SOURCES IN GR P 18, PHOTONS/SEC
MEAN cdERGY=11.000MEV

NUCL E
5.0YR 7.5YR 10.0YR

CHARGE DISC GE 120.0D 180.0D .8YR 1.0YR ) 1.5YR 2.0YR 3.0YR






NUCLIDE

NUCLIDE

| ILIDE

| ILIDE

I JLIDE

I JLIDE

I JLIDE

NUCLIDE

CHARGE

CHARGE

CHARGE

PRINCIPAL PHOTON SOURCES IN GROUP 1,PHOTONS/SEC
MEAN ENERGY=s . O01SMEV L .

DISCHARGE 120.0D 180.00D .8YR 1.0YR

PRINCIP*' PHOTON SOURCES IN GROUP 2,PHOTONS/SEC
MEAN E RQY= _02S5MEV .

DISCHARGE 120.0D 180.0D .8YR 1.0YR

PRINCIPAL PHOTON SOURCES IN GR P 3,PHOTONS/SEC
MEAN ENERGY= .038MEV

DISCHARGE 120.0D 180.0D .8YR 1.0YR

.387+00S 7.373+005 7.373+00S 7.373+005 7.373+005 7.373+005

CHARGE

CHARGE

CHARGE

¢ \RGE

CHAF

°=INCIPAL PHOTON SOURCES IN GROUP 4 ,PHOTONS/SEC
EAN ENERGY= . 0SSMEV

DISCHARGE 120.0D 180.00 .8YR 1.0YR

PRINCIPA* PHOTON SOURCES IN GROUP S,PHOTONS/SEC
MEAN EN 3Y= _08SMEV

DISCHARGE 120.0D 180.0D .8YR 1.0YR

PRINCIPAL PHOTON SOURCES IN GROUP 8,PHOTONS/SEC
MEAN ENERGQY= . 12SMEV :

DISCHARGE 120.0D 180.00 .8YR 1.0YR

PRINCIPAL HOTON SOURCES IN GROUP 7 ,PHOTONS/SEC
MEAN ENEnwYs 225MEV

DISCHARGE 120.0D 180.0D .8YR . 1.0YR

PRINCIPAL PHOTON SOURCES IN GROUP 8,PHOTONS/SEC
MEAN ENERGY= , 37SMEV

DISCHARGE 120.0D 180.0D . 8YR 1.0YR

SD~CP-TI-004 REV. O

1.5YR

1.SYR

1.SYR
7.373+4005

1.5YR

1.SYR

1.5YR

1.5YR

1.SYR

OUTPUT UNIT =

2.0YR

2.0YR

2.0YR
7.373+005

2.0YR

2.0YR

2.0YR

2.0YR

2.0YR

3.0YR

3.0YR

3.0YR
7.373+005

3.0YR

3.0YR

3.0YR

3.0YR

3.0YR

5.0YR

5.0YR

5.0YR
7.373+005

5.0YR

5.0YR

S.0YR

5.0YR

5.0YR

PAGE D 18
7.SYR 10.0YR
7.SYR 10.0YR
7.SYR 10.0YR

7.373+4005 7.373+005
7.5YR 10.0YR
7.5YR 10.0YR
7.5YR 10.0YR
7.5YR 10.0YR
7.5YR 10.0YR






" §p-GP-T1-084 REV. 0
. . . OUTPUT UNIT

PRINCIPAL ™HOTON SOURCES IN GROUP 17 ,PHOTONS/SEC
MEAN ENE VY= 7.000MEV

NUCLIDE
CHARGE DISCHARGE 120.0D 180.0D .8YR 1.0YR
PR1 OTON SOURCES IN GROUP 18,PHOTONS/SEC
ME Rus=11.000MEV
NUCLIDE

CHARGE DISCHARGE 120.0D 180.0D .8YR 1.0VR

1.5VR

1.SYR

2.0YR

2.0YR

3.0YR

3.0YR

5.0YR

5.0YR

pPAGE Dss
7.5YR 10.0YR
7.5YR 10.0YR












NUCLIDE

NUCLIDE

STOP 100
XXX X x
% WARNING
XXX XXx
X WARNING
X X X XX

¢

SD-GP-Ti-094 REV. 0

PRINCIP** PHOTON SOURCES IN GROUP 17,PHOTONS/SEC
MEAN E RGYe 7.000MEV

CHARGE DISCHARGE 120.0D 180.0D .8YR 1.0VYR 1.5YR

PRINCIPAL PHOTON SOURCES IN GROUP 18, PHOTONS/SEC
MEAN ENERGY=11.000MEV

CHARGE DIS RGE 120.0D 180.0D .8YR 1.0YR 1.5YR

b

b

b

XXX XX XX KX XX XXX XK KX KXXX XXX
F \TING IDERFLOW FAULT-RERUN USING L SET NEG X
XXX XXX XXXXX XEX XX XXX XXX XXX
FLOATING OV FLOW FAULT-RERUN USING OVFSET NEG X
EXXX XK E XXX XXX KX KX XX XK XX XX

OUTPUT UNIT =

3.0YR

3.0YR

$.0YR

$.0YR

PAGE D92
7.5YR 10.0YR
7.5YR

10.0YR

b











