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1.0 INTRODUCTION AND OBJECTIVE

The current design of the 32P Dry Storage Canisters (DSCs) used at CCNPP is limited by ISFSI Technical
Specification 3.1.1(1,3) to storing only standard Combustion Engineering (CE) 14x 14 assemblies with burnup
< 47 GWd/MTU. Under some ISFSI loading schedules designed to increase space in the spent fuel pool,
assemblies below this burnup limit will be depleted by the end of 2008 unless the ISFSI design is modified to
allow the storage of higher burnup assemblies. In addition, regardless of loading schedule, at the current burnup
limit, there will be insufficient assemblies to allow a complete loading of all the Phase Ill Horizontal Storage
Modules (HSMs). However, as of December 2005, there were 639 standard CE 14x14 fuel assemblies in the
spent fuel pool with discharge burnups between 46.25 GWd/MTU (the FH-352 administrative burnup limit) and
52 GWd/MTU.

The purpose of this calculation is to define the thermal and radiological source terms for CE standard 14x14 fuel
assemblies in the spent fuel pool with burnups < 52 GWd/MTU using the SAS2H sequence of SCALE 4.4. The
objective is to determine if extending the ISFSI burnup limit to 52 GWd/MTU, while maintaining the maximum
assembly heat load at 660 watts, would resolve the above mentioned issues. Assembly neutron, gamma, and
isotopic source terms will be identified which bound all standard CE 14xl4 assemblies with burnups < 52
GWd/MTU at the time when they have cooled to 660 watts.

2.0 INPUT

2.1 Standard CE 14x14 Assembly Hardware Materials and Masses

Table 2-1 lists the standard CE 14x14 assembly hardware (non-UO 2) masses. This information is generally
consistent with that used for previous ISFSI source term calculations (Refs. 3, 13, & 14). Changes involve the
addition of Erbia, which was used as a burnable absorber in later standard CE 14x 14 fuel, and distribution of the
Zircaloy cladding mass among the plenum and active fuel region (entirely in active fuel region previously).

Table 2-1 - Standard CE 14x14 Assembly Hardware Materials and Masses

Parts/ Weight(kg)/
Part assembly assembly Material Region Reference Notesi
Hold down springs 4 1.1 Inconel X-750 Top Endfitting 2 1
Flowplate 1 1.45 304 Stainless Steel Top Endfitting 2 1
Locking Posts 5 2.63 304 Stainless Steel Top Endfitting 2 1
Hold Down Plate I I 304 Stainless Steel Top Endfitting 2 1
Plenum springs 176 7.98 302 Stainless Steel Plenum 4 1
Plenum Spacer Grid 1 0.68 Zircaloy-4 Plenum 2 1
Fuel Rod Cladding in Plenum 176 7.43 Zircaloy-4 Plenum 4 2
Guide Tubes in Plenum 5 0.84 Zircaloy-4 Plenum 2 & 4 2
Spacer Grids 7 4.76 Zircaloy-4 Active Fuel 2 !
Fuel Rod Cladding in Act. Fuel Region 176 96.47 Zircaloy-4 Active Fuel 4 2
Guide Tubes in Act. Fuel Region 5 10.96 Zircaloy-4 Active Fuel 2 & 4 2

A1203-B4C Burnable Poison Rods 12 max 11.4 A120 3-B4C Active Fuel 4 I
Er20 3 Integral Burnable Poison Rods 68 max 2.9 Er2O3  Active Fuel 9 CORD File 3
Bottom Spacer Grid I L.36 Inconel625 Bot. Endfitting 2 1
Bottom Nozzle 1 5 304 Stainless Steel Bot. Endfiltting 2 1

Note I Consistent with Reference 3 (app A-2)
Note 2 103.9 kg/assy clad and 11.8 kg/assy guide tube material distributed among model regions per ratio of active

fuel length to total rod length
Note 3 Per UFSAR Tables 3.3-1 & 3.3-2 standard batches IP-1S and 2N-2R used Erbium integral BP pins rather

than non-fuel bearing A1203-B4C pins
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2.2 Standard CE 14x14 Assembly Dimensions

Information on the physical dimensions of a standard CE 14x14 assembly were obtained from Reference 3 and
are summarized in Table 2-2 below.

Table 2-2 - Standard CE 14x14 Assembl Dimensions
Parameter Value

Rod Pitch (in) 0.58
Pellet OD (in) 0.3765
Clad ID (in) 0.384
Clad OD (in) 0.44
Guide Tube ID 1.035
Guide Tube.OD 1.115
Fuel Length (in) 136.7
Assembly Pitch (in) 8.18

2.3 SAS2H Path B Model for a CE 14x14 Assembly

The effective radii for the SAS2H Path B model for 176 pin Standard CE
Reference 8, Attachment A, and are summarized in Figure 2-1. /

14x 14 assemblies were taken from

ri = 1.314 cm
r2 = 1.416 cm
r3 = 1.662 cm
r4 = 5.204 cm
rs = 5.223 cm

Figure 2-1. SAS2H Path B Model for Standard 176 Pin CE 14x14 Assemblies

2.4 Material Compositions

The material compositions and densities utilized in this calculation are provided in Table 2-3 below, with the
appropriate reference(s) indicated. Table 2-4 lists the U0 2 compositions utilized. The initial uranium isotopic
masses are determined by multiplying the assembly uranium mass (0.4 MTU) by the isotopic weight percent
factors shown below (Ref. 12).

Wt % U234=.0089 * Wt % U235
Wt % U236=.0046-* Wt % U235
Wt % U235=enricbment
Wt % U238= 100 - Wt % U234 - Wt.% U235 - Wt % U236
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Table 2-4 also summarizes the conversion of the material information to mixture density and composition for
input into SAS2H (Data Block 4). Fuel region density is calculated by dividing the total fuel mass by the volume
of the active fuel region in an assembly (43,894 cm3 based on info from Table 2-2).

Table 2-3 - Material Compositions

Zircaloy-4 SS-304 SS-302 lnconel-X750 Inconel-625 A120 3-B4C Er 20 3  U0 2 Impurities

Element ppM ppM pp ppM pPM PPM ppm ppm U
H 13 0 0 0 0 0 0 0
Li 0 0 0 0 0 0 0 I
B 0.33 0 0 0 0 30670 0 1

C 270 800 1500 399 1000 8520 0 100
N 80 1300 1300 1300 0 100 0 100
0 950 0 0 0 0 433060 125480 134454
F 0 0 0 0 0 25 0 15
Na 0 0 0 0 0 2000 0 15
Mg 0 0 0 0 0 10000 0 2
Al 24 0 0 7982 4000 486770 0 16.7
Si 0 10000 10000 2993 .5000 20000 0 12.1
P 0 450 450 0 150 0 0 35
S 35 300 300 70 150 0 0 0
Cl 0 0 0 0 0 25 0 35
Ca 0 0 0 0 0 4000 0 2
Ti 20 0 0 24943 4000 0 0 1
V 20 0 0 0 0 0 0 3
Cr 1250 190000 180000 149660 215000 1580 0 4
Mn 20 20000 20000 6984 5000 0 0 1.7
Fe 2250 687050 696350 67846 50000 1580 0 300
Co 20 800 800 6485 10000 0 0 I
Ni 70 89200 89200 721859 580000 1580 0 300
Cu 20 0 0 499 0 0 0 I
Zn 0 0 0 0 0 0 0 40.3
Zr 978740 0 0 0 0 0 0 0
Nb 120 100 100 8980 36500 0 0 0
Mo 0 0 0 0 89200 0 0 10

Ag 0 0 0 0 0 0 0 0.1
Cd 0.25 0 0 0 0 0 0 25
In 0 0 0 0 0 0 0 2
Sn 16000 0 0 0 0 0 0 4
Gd 0 0 0 0 0 100 0 0
Er 0 0 0 0 0 0- 874520 0
Hf 78 0 0 0 0 0 0 0
W 20 0 0 0 0 0 .0 2
Pb 0 0 0 0 0 0 0 1
Bi 0 0 0 0 0 0 0 0.4
Th 0 0 0 0 0 0 0 30
U 0.2 0 0 0 0 0 0 'n/a
Reference 1,4" I 1 f 1,3,26 4 411 I0 (p. 50), 4"

**
Compositions of C, Co, Ni, and Zr only taken from Reterence 4 (info based on CE specifications)
Compositions of C,N,F,CI,Fe,Ni, and Th only taken from Reference 4 (info based on CE specifications)
Fe rebalanced to maintain 100% total
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Table 2-4 U0 2 Material Compositions

Enrichment 2.05 2.45 2.73 3.03 3.4 3.65 3.81 4 4.08 4.2 4.3 4.48
U-234 (g) 72.98 87.22 97.188 107.868 121.04 129.94 135.636 142.4 145.248 149.52 153.08 159.488
U-235(g) 8200 9800 10920 12120 13600 14600 15240 16000 16320 16800 17200 17920
U-236 (g) 37.72 45.08 50.232 55.752 62.56 67.16 70.104 73.6 75.072 77.28 79.12 82.432
U-238 (g) 391689.3 390067.7 388932.6 .387716.4 386216.4 385202.9 384554.3 383784.0 383459.7 382973.2 382567.8 381838.1
0-16 (g) 53782 53785 53787 53789 53792 53794 53795 53796 53797 53797 53798 53799

Total U (g) 400000 400000 400000 400000 400000 400000 400000 400000 400000 400000 400000 400000
Total U02 (g) 453782 453785 453787 453789 453792 453794 453795 453796 453797 453797 453798 453799

U0 2 Density (g/cc) 10.3382 10.3383 10.3383 10.3384 10.3384 10.3385 10.3385 10.3385 10.3385 10.3386 10.3386 10.3386
92234 wt% 0.0161 0.0192 0.0214 0.0238 0.0267. 0.0286 0.0299 0.0314 0.0320 0.0329 0.0337 0.0351
92235 wt%/o 1.8070 2.1596 2.4064 2.6708 2.9970 3.2173 3.3583 3.5258 3.5963 3.7021 3.7902 3.9489
92236 wtC/o 0.0083 0.0099 0.0111 0.0123 0.0138 0.0148 0.0154 0.0162 0.0165 0.0170 0.0174 0.0182
92238 wt% 86.3166 85.9587 85.7082 85.4398 85.1087 84.8851 84.7419 84.5719 .84.5004 84.3930 84.3035 84.1425
8016 wt% 11.8520 11.8526 11.8529 11.8533 11.8538 11.8542 11.8544 11.8547 11.8548 11.8549 11.8551 11.8553
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2.5 Hardware Activation Flux Scaling Factors

Flux scaling factors are utilized to ratio hardware mass based on the' fraction of core average flux in particular
regions for input to the light elements section of the SAS2H input to determine activated hardware source terms.
Standard flux factors developed by Pacific Northwest Laboratory for Combustion Engineering 14xl4 fuel
assemblies (Ref. 15, Table 5. 1) were utilized for determining the final photon source terms. These flux factors
were utilized for previous 24P and 32P shielding calculations (Refs. 25, 26, 32 & 33) and verified to be
conservative by reviewing MCNP neutron flux tally results for the active fuel, plenum and top endfitting regions
from Ref. 16 (case CDNrng2, mesh tally 54). For determining'acceptable assembly loading times, flux factors
from previous assembly insertion requirements calculations (Refs. 13 and 14) with an even greater degree of
conservatism were utilized for consistency.

Table 2-5. Flux Scaling Factors for Hardware Activation
Region/Part Loading Photon Source

Flux Factor Flux Factor
Top Endfitting (flowplate/above flowplate) 0.16/0.16 0.05/0.017
Plenum/Spring 0.17 0.20
Plenum/Spacer & Clad 0.23 0.20
Active Fuel 1.00 1.00
Bottom/Lower Spacer 0.26 0.20
Bottom/Bottom Nozzle 0.22 0.20
Reference 13 & 14 26, p. 52

R15, Table 5.1

2.6 Standard CE 14x14 Irradiation Histories

Table 2-6 below summarizes the cycle effective full power days (EFPD) for all cycles that contained standard CE
14x14 fuel assemblies. Information for cycles UICI -'UIC15 and U2CI - U2C14 were obtained from
Reference 17 (p. 71). EFPD's for cycles U1C16 and U2CI5 were determined assuming a core power of 2700
MWt and using core masses'of 88.141 and 88.033 MTU from References 18 and 19, respectively, and cycle
burnups of 19,686 MWd/MTU and 20,362 MWd/MTU from References 20 and 21, respectively.

Table 2-6. Cycle Effective Full Power Days
ycle EFPD Cycle . EFPD

UICI" 521 U2CI 499
UIC2 254 U2C2 302
UIC3 297 U2C3 " 347
UIC4 367 U2C4 508
UI.C5 402 U2C5 409
UIC6 407 U2C6 412
UIC7 409 U2C7 422
U1C8 401 U2C8 552
U1C9 349 U2C9 555
UICIO 633 U2C10 582
UlC! 507 U2C11 642
UICI2 631 U2C12 637
UICI3 588 U2C13 665
UICI4 611 U2C14 634
UlCIS 651 U2C15 664
UIC16 643
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Appendix E provides the inventory of standard CE 14x 14 assemblies in the spent fuel pool as of December 2005,
and the discharge date of each assembly, provided by Nuclear Fuel Management Characteristics such as
assembly burnup, initial enrichment, cycles in core, and discharge date are included. Table 2-7 summarizes the
burnup/enrichment distribution of the assemblies in Appendix E.

2.7 Standard CE 14x14 Axial Burnup Profiles

The dynamics of reactor operation results in non-uniform axial-burnup profiles in fuel with any significant
burnup. At the beginning of life in a PWR, a near-cosine axial-shaped flux will begin depleting fuel near the
axial center of a fuel assembly at a greater rate than at the ends. As the reactor continues to operate, the cosine
flux shape will flatten because of the fuel depletion and fission product buildup that occurs near the center.
However, because of the high leakage near the ends of the fuel, burnup will drop off rapidly near the ends. The
majority of PWR fuel assemblies have similar axial-burnup shapes - relatively flat in the axial mid-section (with
peak burnup from 1.1 to 1.2 times the assembly average burnup) and significantly underburned fuel at the ends
(with burnup of 50 to 60% of the assembly average). Note that due to a difference in the moderator density, the
burnup is slightly higher at the bottom of the assembly than at the top. The cooler higher-density water at the
assembly inlet results in a higher reactivity and thus higher burnup than the warmer moderator at the assembly
outlet.

Appendix F contains, ROCS asbuilt batch average axial burnup profiles from standard CE 14x14 fuel assemblies
discharged from Unit 2 Cycle 14 (Ref. 26, p. 44) and Unit I Cycle 16 (Ref. 29 Art 1, & 30). The average of the
former profiles was utilized as the basis for the axial source distribution for the design basis 24P and 32P
shielding calculations.
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Table 2-7. Burnup and Enrichment Distribution (No. of Assemblies) of Standard CE 14x14 Fuel with Burnup < 52 GWd/MTU in the Spent Fuel Pool as of Dec. 2005
Enrichment Burnup (MWd/MTU) Grand
Wt% U235 16000- 18000- 22000- 24000- 26000- 28000- 30000- 32000- 34000- 36000- 38000- 40000- 42000- 44000- 46000- 48000- 50000- Total

17999 19999 23999 25999 27999 29999 31999 33999 35999 37999 39999 41999 43999 45999 47999 49999 52000

2.05 6 I 7

2.45 1 15 3 1 20

2.73 6 2 4 3 2 4 21
2.99 1_ I 2 2 2 I 2 1 1 ,. 13

3.03 2 9 2 9 12 5 1 40
3.4 I 1 5 1 8 8 19 4 11 4 62

3.55 4 6 5 15

3.65 3 8 8 4 23

3.81 4 4

3.85 4 4
4 4 23 9 8 16 25 37 122.

4.05 II 2 9 30 ) 1 4 8 4 4 83

4.08 12 21 34 52 36 155
4.2 8 1 16 44 12 4 84
4.3 8 8 40 56 59 67 21 259

4.48 16 23 56 130 119 344

Grand Total 6 2 1 1 25 17 8 13 31 29 74 102 107 186 240 261 153ý 1256
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3.0 ASSUMPTIONS

The following assumptions are used in performing this calculation:

1. It is assumed that moderator temperature and density remain a constant 573.43K (572.5*F) and 0.7264
g/cm 3, respectively. The basis for this assumption is Reference 31, Tables 2.7 and 2.8.

2. It is assumed that the cladding temperature during depletion remains constant at 620'F (599.82K). The
basis for this assumption is that it is consistent with Reference 8 (p. 9). In addition, Appendix J of Ref. 8
showed that changes in cladding temperature did not impact isotopic activities.

3. An assembly loading of 0.400 MTU was assumed to bound all standard CE 14x14 assemblies as listed in
UFSAR Tables 3.3-1 and 3.3-2.

4. It is assumed that the bounding thermal limit for loading an assembly in an extended burnup 32P DSC
will be 660 watts/assembly. Neutron and photon sources will be identified which bound all standard CE
14x14 assemblies at the time when 660 watts is reached.

5. It is assumed that assemblies with inert replacement rods may be included in the population of fuel
eligble to be loaded. Request for approval to load these assemblies will be part of this submittal.

6. For the final photon source hardware activation cases, 2.108kg of stainless steel in the top endfitting is
assumed to be in the "flowplate" region of the top endfitting (1.45kg flowplate + 25% of locking post
mass). The basis for this is that it is consistent with the current design basis for the 24P and 32P
shielding calculations (see Reference 25, page 38 and Reference 26, ORIGEN2.1 case orccO2t2.u6). The
remaining stainless steel in the top endfitting (2.973 kg) is assumed to be in the lower flux region above
the flow plate.

7. It is assumed that the fuel temperature remains constant at 892.4 K (1146.67F) which represents the
typical beginning of cycle fuel temperature (Ref. 31, Table 6.5). Appendix J of Ref. 8 showed that
changes in fuel temperature ranging from 500K to 1300K did not significantly impact total isotopic
activities or decay heat.



CA06721 Rev. 0000
Page 12 of 132

4.0 REFERENCES

1. DOE/RW-0 184, "Characteristics of Potential Repository Wastes," U.S. Department of Energy, Rev. i.

2. CCNPP Memo NEU-01-016, "Design Input Data for CCNPP ISFSI," April 3, 2001.

3. CCNPP Calculation CA03896, "Decay Heat and Radiological Source Term Determination for CE 14x14 Standard PWR
Fuel," Rev. 0.

4. CCNPP Memo NEU-89-034, "Response to NUTECH Request for Information," January 17, 1989.

5. CCNPP Memo TSE-97-063, "Fuel Assembly Data for ISFSI," April 30, 1997.

6. "SCALE 4.4: A Modular Code System for Performing Standardized Computer Analyses for Licensing Evaluation,"
NUREG/CR-0200, Rev. 6, September 1998.

7. CCNPP Calculation CA06105, "SCALE 4.4 Installation and Verification on PC0398," Rev. 0.

8. CCNPP Calculation CA05780, "SCALE 4.4 SAS21-l Validation," Rev. 0.

9. CCNPP Calculation CA05735, "Calvert Cliffs Unit I Cycle 16 CORD/ROCS Design Models and Depletions,"
Westinghouse Calculation A-CCI-FE-0128, Rev. 0

10. ORNL/TM-l11018, "Standard and Extended Burnup PWR and BWR Reactor Models for the ORIGEN2 Computer
Code," Oak Ridge National Laboratory, December 1989.

I I. Chart of the Nuclides, 14'b Edition

12. NUREG/CR-5625 (ORNL-6698), "Technical Support for a Proposed Decay Heat Guide Using SAS2H/ORIGEN-S
Data," September 1994.

13. CCNPP Calculation CA06432, "ISFSI 32P Assembly Insertion Requirements," Rev. 0

14. CCNPP Calculation CA05803, "ISFSI 24P Assembly Insertion Requirements," Rev. 0

15. PNL-6906, "Spent Fuel Assembly Hardware Characterization and 1OCFR61 Classification for Waste Disposal," Pacific
Northwest Laboratory, June 1989.

16. CCNPP Calculation CA06520, "Dose Rates Above the Reactor Vessel Head During Normal Operation," Rev. 0.

17. CCNPP Calculation CA06188, "EQ Source Term for 24-Month Full Core VAP and Appendix K Power Uprate," Rev. 0.

18. CCNPP Calculation CA05947, "Determination of U ICI6 Fission Product Isotopic Activities Using SAS2H," Rev. 0.

19. CCNPP Calculation CA06139, "Determination of U2C15 Fission Product Isotopic Activities Using SAS2H," Rev. 0.

20. CCNPP Memo DE05854, "Unit I Cycle 16 End of Cycle (EOC) Burnup," April, 9, 2004.

21. CCNPP Memo DE06084, "Unit 2 Cycle 15 End of Cycle (EOC) Burnup," February 23, 2005.

22. CCNPP Memo DE06226, "Potential Reinsert Fuel Assemblies," October 24, 2005

23. Interim Staff Guidance 5, "Confinement Evaluation," U.S. Nuclear Regulatory Commission, Rev. I.

24. Yucca Mountain Project Report TDR-MGR-RL-000002, "Preclosure Safety Analysis Guide," Bechtel SAIC, Rev. I.



CA06721 Rev. 0000
Page 13 of 132

25. CCNPP Calculation CA05924, "Calvert Cliffs ISFSI/NUHOMS-24P Radiation Dose Rates for Loading and Transfer,"

Rev. 0.

26. CCNPP Calculation CA05925, "Calvert Cliffs ISFSI/NUHOMS-24P HSM Dose Rates," Rev. 0.

27. EPRI TR-106305, "Bumup Verification Measurements on Spent-Fuel Assemblies at Arkansas Nuclear One, Unit 1,"
March 1996.

28. EPRI TR-106305, "The Fork+ Developmental Measurement Campaign at Maine Yankee," June 1999.

29. CCNPP Calculation CA06015, "Unit 2 Spent Fuel Pool Criticality Analysis with Soluble Boron and Bumup Credit but
without Boraflex Credit", Rev. 0.

30. CCNPP Calculation CA05743, "Calvert Cliffs Unit I Cycle 16 CORD and ROCS Asbuilt Models and Depletions", Rev.
0.

31. CCNPP Calculation CA05947, "Determination of U IC 16 Fission Product Isotopic Activities Using SAS2H," Rev. 0

32. CCNPP Calculation CA06327, "Shielding Evaluation with the New Top Shield Plug for NUHOMS-32P," Rev. 0,
Transnuclear Calculation 1095-60.

33. CCNPP Calculation CA06293, "NUHOMS 32P HSM Dose Rates for Calvert Cliffs ISFSI," Rev. 0, Transnuclear
Calculation 1095-50.



CA06721 Rev. 0000
Page 14 of 132

5.0 METHOD OF ANALYSIS

The design analysis is performed based on the following methodology:

Depletion cases are run using the SAS2H sequence of the SCALE 4.4 code system (Reference 6) to
determine the thermal and radiological source terms of fuel assemblies with characteristics which bound
those in Table 2-7. SAS2H is a control module that implements an analytic sequence of which the
functional modules (or codes) are BONAMI-S, NITAWL-S, XSDRNPM-S, COUPLE, and ORIGEN-S.
A fuel assembly is modeled with SAS2H in one-dimensional cylindrical geometry. This modeling is a
two step process. First the fuel is represented as an infinite lattice of fuel rods with XSDRPM-S; a one-
dimensional discrete-ordinates code, where resonance data is obtained from BONAMI-S and NITAWL-S
(the "Path A" model). Second, cell-spectrum-weighted cross sictions from XSDRNPM-S are then
applied to the fuel zone in a larger cell model representing part or all of a fuel assembly within an infinite
lattice (the "Path B" model). Material and volume ratios for the zones must be appropriate for the
physical system being represented. Weighted cross section and spectra data from this model are used by
COUPLE to update the ORIGEN-S data library. ORIGEN-S performs point depletion calculations to
provide updated isotopic concentrations that are fed back to the one-dimensional model. The first step is
then repeated and new weighted cross sections and spectra data are determined for the next depletion
calculation. Updating of the ORIGEN-S library for depletion time steps is performed to appropriately
represent changes (with depletion) in the neutron energy spectrum within the fuel assembly. The
44GROUPNDFS cross section library that was used in the CCNPP validation of SAS2H (Reference 8)
was utilized in this work. 44GROUPNDF5 is a 44-energy group library derived from the latest ENDF/B-
V files with the exception of 0-16, Eu-l54, and Eu-155, which were taken from the more improved
ENDF/B-VI files.

Following the SAS2H depletion, a decay-only ORIGEN-S run is utilized to obtain the thermal and
radiological assembly source terms at 60 different times following shutdown (from 0 to 59 years, in I
year increments).

A simple post-processor code, ORGS32P.EXE, was written in Quickbasic (see Appendix C) to extract
the total (sum of fission product, light element, and actinide) assembly decay heats, and photon and
neutron source strengths from the SrAS2H!ORIGEN-S output file, and summarize them in a comma
deliminated file (*.sum) with the same prefix as the input file name. In addition, the curies for each of
the 53 isotopes listed below at each time step were extracted and summarized in a comma deliminated
file (*.iso) with the same prefix as the input file name. This isotope list is based on that given in
Reference 23 (Table 7. 1) supplemented with those isotopes contained in Reference 24 (Table 8.4). It
generally represents greater than 98% of the fission product activity and -100% of the actinide activity
during the time frames of interest (7 - 15 years after discharge).

h 3 c 14 cl 36 co 60 se 79 kr 81 kr 85 sr 89 sr 90 y 90 nb 94 zr 95 tc 99
rul03 *rul06 pdl07 cdl13mxe127 i129 cs134 cs135 cs137 i137 xe137 pm147 am15l
eu154 eu155 ac227 pa231 u232 u233 u234 u235 u236 u238 np237 np239 pu238
pu239 pu240 pu241 pu242 am241 am242 am242m am243 c=242 cm243 cm244 cm245 cm246
th230

The program also produces a DBwalt.sum summary file that summarizes the decay time when each
burnup/enrichment combination reaches thermal outputs of 420, 480, 540, 600, 660, 720, 780, 840, and
900 watts, along with the neutron and photon source strength at that time. Heats other than 660 watts are
included in the event that it is determined that a zoned loading scheme isrequired to support loading
higher burnup fuel. Note that only a simple linear interpolation is utilized since the ORIGEN-S output is
in one year increments. A similar DBwatt.iso file is produced which summarizes the curies of the above
mentioned isotopes at the times when the above mentioned assembly decay heats are reached.
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ORIGN32P is executed from the command prompt using the following command: ORIGN32P filename,
Note thatfilename must be in the short (8 character) format which may be obtained using the dir /x
command at the command prompt.

The Excel 97 regression tool was utilized to generate fits from the information in the DBwat.sum file
yielding the decay time required to reach an assembly thermal output of 660 watts as a function of
enrichment and discharge burnup. Similar fits were also developed to yield the assembly neutron and
photon sources (in terms of MeV/sec and photons/sec) at the time when the assembly thermal output is
660 watts.

The above fits are then applied to the assembly population from Appendix E to determine the date when
each assembly would be eligible for loading into a 32P DSC with a decay heat limit of 660W per
assembly, along with the associated neutron and photon sources at that time. This information is then
used to identify the bounding radiological source terms at the time an assembly is eligible for loading.

Axial profiles and neutron peaking factors used in the 24P and 32P shielding analysis were evaluated
against a larger dataset to verify continued acceptability. The Section 2.7 bumup profiles may be used
directly for photon sources, which are linear with burnup. However, the assembly neutron source
strength at a given time is not linear with assembly burnup. As a result, the assembly average neutron
source must be increased by a peaking factor to account for axial burnups above the assembly average in
the center part of the active fuel region. As in References 25 and 26, this peaking factor is developed
using the assembly axial burnup profile from Section 2.7 and a power law function that relates assembly
neutron activity at a given axial node to the node burnup. The function takes the form:

Neutron Peaking Factor = I [L(j) / 347.2cm] * (B(j)/B)X

where j is the ROCS axial group,
B is the assembly average burnup
B13) is the burnup in axial group j,
L(j) is the length of group j, and
x is based on a Ref. 26 (Appendix C) fit of ORIGEN2.1 calculated neutron activity vs.

burnup, and equals 4.384.

Since the exponent x is important to proper modeling of the peak axial neutron dose, benchmarking it is
desirable. Several references exist where neutron activity versus assembly burnup has been measured.
Reference 27 details the results of assembly axial neutron source strength measurements made with the
Fork detector at ANO-I and Oconee, respectively. For these two measurement campaigns, Reference 27
calculated the exponent to be 3.83 and 3.81, respectively. These are both B&W plants. Reference 28
details the results of a similar measurement campaign with the Fork+ detector that was performed at
Maine Yankee, which was a CE plant with fuel similar to Calvert Cliffs. A power law fit of the entire
range of measurement yields an exponent value of 3.5 and 3.8 for the two detectors used. However,
Reference 28 indicates that the measurements below 6,000 MWd/MTU are suspect. Removing the six
suspect data points and redoing the fit yields exponent values of 4.42 and 4.35 (see Figures 5-1 and 5-2
below). The average of these two values is 4.385, which agrees very well with the Ref. 26 ORIGEN
calculation (which was only done for higher burnups).



CA06721 Rev. 0000
Page 16 of 132

Results from Maine Yankee Fork + Measurements
Burnup vs Fission Chamber (Neutron Detector #1) Counts
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Figure 5-1 - Results from Maine Yankee Fork+ Detector I Neurtron Source Measurements
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Figure 5-2 - Results from Maine Yankee Fork+ Detector 2 Neutron Source Measurements
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6.0 CALCULATION AND COMPUTATIONS

6.1 SAS2H/ORIGEN-S DEPLETIONS

SAS2H/ORIGEN-S cases were prepared to cover the range of enrichments and burnups indicated in Table 2-7.
SAS2H Data Block 4 materials input for each U0 2 enrichment in Table 2-7 is presented in Table 2-4. Table 6-1
summarizes the conversion of fuel pin information from Section 2.2 from inches to centimeters for use in the
Path A pin cell portion of the SAS2H input (Data Block 5). Section 2.3 discusses the Path B portion of the
SAS2H input (Data Block 8).

Table 6-1. SAS2H Pin Cell Dimensions
Pitch (cm) 1.4732
Pellet OD (cm) 0.95631
Clad OD (cmý 1.1176
Clad ID (em) 0.97536

Appendix E lists the discharge burnup of all standard CE 14x14 assemblies in the CCNPP spent fuel pools, along
with the cycles in which they operated. This cycle information was combined with the cycle EFPDs in Table 2-6
to determine the total EFPD for each assembly in Appendix E. The average specific power of the assembly
(MW/MTU) is then determined for each assembly in Appendix E by dividing the assembly burnup by the
assembly total EFPD. The assembly average specific power for all standard CE 14x14 fuel ranges from 19.80 to
41.01 MW/MTU, with an average of 33.22 MW/MTU. Higher specific power yields a higher neutron flux
during operation and a decrease in fuel depletion time to achieve the same burnup. The equilibrium
concentration of Xe-135 increases as the neutron flux increases, which results in neutron spectral hardening. An
increase in resonance capture of neutrons in U-238 due to the hardened spectrum results in increased production
of actinides. This results in higher predicted decay heats (as can be seen in Tables 5.5 and 5.6 of Ref. 12) and
neutron source strengths for a given burnup in the time frame of interest for ISFSI loadings (decay times of 7 - 15
years). Therefore, the maximum assembly average specific power of 41.01 MW/MTU or 16.40 MW/assembly
for a 0.4 MTU assembly was utilized in all calculations. Table 6-2 provides the total EFPDs required to achieve
a given burnup at this specific power.

Table 6-2. SAS2H Assembly EFPDs as a Function of Discharge Burnup
GWd/MTU Total EFPD EFPD/cycle for 2 cycles

52 1268.0 634.0
50 1219.2 609.6
48 1170.4 585.2
46 1121.7 560.8
44 1072.9 536.5
42 1024.1 512.1
40 975.4 487.7
38 926.6 463.3
36 877.8 438.9
34 829.1 . 414.5
32 780.3 390.1
30 731.5 365.8
28 682.8 341.4
26 634,0 317.0
24 585.2 292.6
22 536.5 268.2
20 487.7 243.8
18 438.9 219.5
16 390.1 195.1
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All depletions were modeled as occurring over two cycles, with 10 libraries per cycle. If more than one library is
requested per cycle, SAS2H models boron letdown by varying the boron concentration linearly from 1.9 to 0. 1
times the average during the'time interval of the cycle. An average boron concentration of 850 ppm was utilized
for all cases since this will yield a BOC boron concentration of 1615 ppm, which was typical for the beginning of
24-month cycles during which most of the assemblies of interest were in the core (Ref. 31, p. 10).

Assembly light element masses used in the SAS2H/ORIGEN-S cases were obtained from Appendix A, where
they were calculated for each assembly region using the information in Sections 2.1, 2.4 and 2.5. Only the
assembly total light element masses were utilized in the runs performed for this section. Cases to determine the
photon source strength and spectrum for hardware activation in specific assembly regions will be run once the
overall bounding assembly photon source has been identified.

All SAS2H/ORIGEN-S cases run are included on the attached CD-ROM. The file names have the format
ExxByy, where xx represents the first two significant figures of the assembly enrichement in Table 2-7, and yy
represents the assembly burnup in GWd/MTU. As mentioned in Section 5, the thermal and radiological sources
were extracted for each case using the ORGS32P post-processor to a *.sum file with the same name as the input
file, and selected isotope curies were extracted to a *.iso file. Appendix D summarizes the results from the
DBwatt.sum file produced by the ORS32P code, which summarizes decay times to various assembly heats for
each case and the associated assembly neutron and gamma source at that time.

6.2 FITS FOR DECAY TIME TO 660 WATTS AND ASSOCIATED RADIOLOGICAL SOURCES

A fit of the data for an assembly decay heat of 660 watts in Appendix D to the following equations is perfornmed
using the using the Excel 97 regression tool (used because Excel 2003 produced less accurate fits):

660Time(e,b)= C0 +CIe+C 2b+C3e2 +C4b2 +Cse3 +C6b3+C7 eb + 0.3
Ln n/s@660(e,b)= Co+Cle+Czb+Cae2+C4b2+Cse 3+C6b

3+C~eb
Ln p/s@660(e,b)= Co+Cie+C 2b+C 3e

2 +C4b
2 +Cse 3+C6b

3+Cieb

Ln MeV/s@660(e,b)= C0+Cle+C2 b+C3e2 +C4 b2+C5 e3+C6b3+C7 eb

Ln LE MeV/s@660(e,b)= C0+Cle+C2 b+C3e2+C4b2+Cse 3+C6 b3 +C7 eb

In the above equation, e is initial enrichment, and b is bumup in MWd/MTU. In all cases, the regression has an
R 2 > 0.99, indicating a very good fit. In the case of the fit for cooling time the results have been conservatively
increased by 0.3 years to bound the maximum residual value from the fit. The coefficients for each of the above
equations are provided in Table 6-3 below. Appendix I also provides a fit to assembly decay heat as a function of
enrichment, bumup, and cooling time from all *.sum files for cooling times ranging from 5 to 40 years

Table 6-3. Regression Coefficients for Cooling Time and Radiological Sources for an Assembly Heat of 660W

Cooling Time (yrs) Neutron/sec at Photons/see Photon MeV/sec Light Element
Photon MeV/sec

Variable to 660W 660W at 660W at 660W P t 6e/e
Coefficients Coefficients Coefficients Coefficients atf660W____________________________Coefficients

Co -3.3444E+00 1.3447E+01 3.6019E+01 3.3816E+01 3.2163E+01
C_ _. -2.7158E+00 -1.1912E+00 6.6883E-02 -1.0028E-01 4.3612E-02
C2  9.7926E-04 3.8104E-04 1.0669E-05 1.0021E-04 -4.2818E-05
C3  1.1751EE+00 4.5615E-02 -3.0053E-02 -2.7674E'-03 -1.2666E-0I
C4  -3.0280E-08 -5.6719E-09 -7.1546E-10 -2.4190E-09 2.6230E-09
C5  -9.8160E-02 -2,7345E-03 1.2493E-03 -1.0720E-03 1.1 163E-02
C6  4.3583E-13 2.5373E-14 3.7212E-15 1.2514E-14 -4.8920E-14
C7  -5.9154E-05 1.1001E-05 3.7258E-06 4.5745E-06 8.9053E-06

Fit Adjusted R2 0.9994 0.9999 0.9989 0.9902 0.9988
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Table 6-4 presents the results of a comparison of the 660Time fit with SAS2H cases run for specific assemblies.
These cases are included on the attached CD-ROM with filenames the same as the assembly ID. The results
indicate that the fit produces slightly conservative decay times to an assembly decay heat of 660W. Figure 6-1
presents a graph of decay time to 660W as a function of enrichment and burnup, with the population of standard
CE 14x1 4 assemblies in the spent fuel pool as of Dec 2005 superimposed for perspective.

Table 6-4. Comparison of 660W Fit with Assembly Specific SAS2H Cases
Years to 660W

Assembly Enrichment Burnup Excel Assembly
(MWd/MTU) Fit Specific

] SAS2H- run

2J 104 3.4 51031 16.2 15.78
2N602 4.48 51232 15.3 14.92
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Figure 6-1. Time Since Discharge For a Standard 0.4 MTU CE 14x14 Assembly to Reach 660W
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6.3 ADEQUACY OF 660 WATT LIMIT FOR FUEL BURNUP < 52 GWD/MTU

Using the fits developed in Section 6.2, the decay time to 660 watts, and the associated neutron and photon
source terms were determined for each assembly in Appendix E. The decay time to 660 watts was then added to
the discharge date of each assembly to determine the date when each assembly decay heat would meet the 660
watt limit. The assemblies were then sorted in ascending order according to the date when the decay heat would
be _5 660. For every 32nd assembly, the numer of 32P DSCs available to be loaded was increased by one.
Assemblies which have known or suspected leaking fuel rods, assemblies included in 32P Loading 50 inr
February 2006, and assemblies considered potential core reinserts (Ref. 22) were excluded from consideration.
This was done for three populations of assemblies: those below the current ISFSI burnup limit of 47 GWd/MTU,
and those below proposed extended limits of 50 GWd/MTU and 52 GWd/MTU. The results are presented in
Figure 6-2 below. These results confirm that the current ISFSI Technical Specification burnup limit of 47
GWd/MTU will be insufficient to allow all of the HSMs that have been constructed in ISFSI Phases I - Ill to be
filled. Increasing the burnup limit to either 50 or 52 GWd/MTU, while maintaining the assembly thermal limit at
660 watts would be sufficient to allow all HSMs in Phases I - IlI to be utilized by2011. However, a 52
GWdIMTU Imit will offer slightly more margin for changes in the assembly loading schedule.

40 _ _---.- -_

' - BUL 52 GWd/MTU

to -5 BuLI50 GWd/MTLJ-___________

-BUL < 47 GWd/MTU (current)
-Number of Open HSMs Remaining In Phases I - III

M - - - Minimum Loadings (3 per year) to Offset Core Discharges
O 0 - Desired Loading Schedule to Increase Pool Space

-- r
~25

0 20 "

o"'

" ..

10 __ _• ,- T 7 I~
Jan-06 Jan-07 Jan-08 Jan-09 Jan.10 Jan-1I Jan-12 Jan-.13

Figure 6-2. 32P DSC Loading Scenarios for Various Bumup Limits
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6.4 BOUNDI[NG NEUTRON AND PHOTON SOURCES AT 660 WATTS FOR BURNUP 5 52 GWD/MTU

Table 6-5 lists the top eight assemblies from Appendix E with the highest neutron source at the time when they
have cooled to 660 watts. While assembly-IF048 has the highest neutron source at 660 watts, it reached that
decay heat level in 2002. Examination of the sum file for E303B50 on the attached CD-ROM reveals that the
neutron source drops by -14% between cooling times of 16 and 20 years, giving I F048 a neutron source which is
currently on par with that of the third highest assembly, 2J 104, at the time it reaches 660 watts (2018). Similarly,
the I BT07 neutron source is also currently below 2J 104. Therefore, to bound 2J 104 when it reaches 660 watts,
the extended burnup neutron source will be based on an assembly with an enrichment of 3.4% 235U, a burnup of
52 GWd/MTU, and 16 years cooling time. Based on sum file E34B52 the neutron source would be 4.175E8
neutrons/sec per assembly. Table 6-6 provides the standard 44-group neutron source spectrum from the
compressed SAS2H/ORIGEN-S output file E34B52.out (note that energy groups 38-44 have been lumped
together since there was no source in these groups). Table 6-7 presents the same case using the same 8-group
structure used for the current 32P neutron source spectrum for ease of comparison with that source (see case
E34B52n8 on the attached CD-ROM; only the 84** card in the ORIGEN-S portion of the input was changed).

Table 6-5. Assemblies with Highest Neutron Source at the Time That Decay Heat Equals 660 Watts
Cooling Assembly Photon Light Element

Assembly Enrichment Bumup Time (yrs) 660W Neutron/sec Photons/sec MeV/sec Photon MeV/sec(MWd/MTU) to 660W Date at 660W at 660W at 660W at 660W

IE048 3.03 50365 15.9 5 -Oct-02 4.41E+08 3.35E+15 1.13E+-15 3.05E+13
I BT07 2.45 43239 10.6 25-May-91 4.18E+08 3.67E+15 1.36E+15 5,94E+ 13
23104 3.4 51031 16.2 3-May-18 3.86E+08 3.43E+15 1.14E+15 I 2.83E+15
ILI02 3.4 50572 16 2-Nov-18 3.79E+08. 3.46E+15 1.16E+15 3,00E+13
2,1111 3.4 50397 16 26-Sen- 16 3.77E+08 3,47E•+15. 1.17E+15 3,07E+ 13
2J105 3.4 50223 15 21-Jul-12 3.74E+08 3.48E+15 1.17E+15 3.13E+13
2JI01 3.4 49940 15 2-Mav- 19 3.70E+08 3.50E+15 1.18E+15 3.24E+ 13

2JI 10 3,A 49209 14 26-Jun-19 3.58E+08 3.56E+ 15 1.21E+15 3,52E+13

Table 6-6. 44-group Extended Burnup Assembly Neutron Source (3.4% enrichment, 52 GWd/MTU, 16y decay)
Groupt Emin.(MeV) Emax (MeV) Neutrons/sec Grout Emrin (MeV) Emax Neutrons/sec

I 1,40E+OI 2.OOE+01 O,00QE+00 20 1.66E+00 1.80E+00 1.640E+07
2 i.20E+0 1 1,40E+0 I 7.343E+04 1 21 1.,57E+00 !.66E+00 1.i.091 E+07
3 1,00E+01 1.20E+01 4,500E+05 22. 22 Q0E+00 1.57E+00 9.098E+06
4 8,00E+00 1.00E+0 I L1,525 E+06 23 1 ,44E•+00 1.501E+00 7.77 1E+06

5 7.50E+00 800E+00 1.233E+06___ 24 1.33E+00 1.44E+00 1.556E+07
6 7,OOE+00 7,50E+00 1.648E+06 25 1.20E+00 I 33E+00 1.924 +07
7 6.50E+00 7.00E+00 2.438E+06 26i A.OOE+0 i.O2E+00- 2.992E+07
8 6.00E+00 6.50E+00 3.643E+06 27 8-_E.0-01 6.00-+00 2.910E+07
J9 ........ 02+00 6.00E+00 .5.46_E+6 28 7.0 0 8.0E-01 1.680E+0710 5.00E+00 5.50E+00 _7.343E_+06__ 29 6.00E-O I 7.OOE-01I 1.678E+07

I1 4.50E+00 5.00E+00 1.017E+07 30 5.12E-01 ±.00E-0 I - 1.443E+07
12 4,00E+00 4.50E+00 1.430E+07 31 5 5..12E-0. 3.2 02+E L
13 3,50E+00 4,00E+00 2.145E+07 32 4.0-1 5. 10E-01I 9,839E+06
14 3.00E+00 3.50E+00 -2,662E+07 33 4,00E-01I 4.50E-01I 8,198E+06
15! 2.50E•+00 3.00E+00 3,467E+07 34 3 .00E-01I 4.00E-01 1,583,E+07
16 2.3 5 E+00 2,150E+00 1,3 10E+07 35 2.00E-O I 3,00E-01 3,838E+03
17 2.15E+00 2.35E+00 i.833E+07 36 1.50E-01 2,00E-0 I 1,919E+0,3
18 2,00E+00 2.15E+00 1.456E+07 37 1.00E-0 1 1.506-01 1.919E+03
19 1.80E+00 2.OOE+00 2.124E+07 38 -44 L.OOE-02 ,OOE-0I 0.000E+00

Total 4.175E+08
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Table 6-7. Comparison of Current and Extended Bumup Assembly Neutron Source for 32P DSC

Emin Emax Current 32P Extended Burnup 32P
Group (MeV) (MeV) Group Neutrons/sec Group Neutrons/sec

Probability Probability
1 6.36 20.00 0.027 9.026E+06 0.020 8.232E+06
2 3.01 6.36 0.201 6.636E+07 0.207 8.657E+07
3 1.83 3.01 0.224 7.407E+07 0.238 9.926E+07
4 1.10 1.83 0.209 6.891E+07 0.233 9.714E+07
5 0.55 1.10 0.192 6.342E+07 0.206 8.582E+07
6 0.11 0.55 0.133 4.377E+07 0.097 4.044E+07
7 0.00335 0.11 0.013 4.435E+06 9.19E-07 3.838E+02
8 0.00 0.00335 0.000 0.OOOE+00 0.000 0.OOOE+00

Total 1.000 3.300E+08 1.000 4.175E+08

Table 6-8 lists the top eight assemblies from Appendix E with the highest total photon source (sum of light
element, fission product, and actinide photon spectra from fuel and hardware) at the time when they have cooled
to 660 watts. However, these assemblies reached a decay heat of 660 watts 16 - 20 years ago, and due to further
decay would currently have total photon MeV/sec less than 40% of what it was at the time the assembly reached
660 watts (based on info from E303B30.sum).

Similar to Table 6-8, Table 6-9 provides the top eight assemblies with the highest total photon source from the
population in Appendix E that would decay to 660 watts later than January 1, 2002. January 2002 was chosen
since the photon source of any assembly reaching 660 watts at that date would have decayed by at least 30% as of
this writing. However, the bounding assembly from this population, I P013, does not reach 660 watts until April
2007. To bound. I P013 when it reaches 660 watts, the extended burnup photon source will be based on an
assembly with an enrichment of 4.3% 235U, a burnup of 40 GWd/MTU, and 7 years cooling time. Based on sum
file E43B40 the total photon source would be 1.627E1 5 MeV/sec per assembly, and the light-element photon
source (of which the top and bottom endfittings are dominant contributors) is 6.64E13 MeV/sec. While the latter
is slightly below the highest light-element photon source in the population that reaches 660 watts after January
2002 (6.68E13 MeV/sec from 2K004; also shown in Table 6-9), all such assemblies would be below that light
element source as of this writing.

Table 6-10 provides the ISFSI design basis 18-group photon source spectrum from the compressed
SAS2H/ORIGEN-S output files E43B40x.out, where x is "t", "p", a", or "b" for top endfitting, plenum, active
fuel region, or bottom endfitting light elements, respectively, from Appendix H. Average photon energies for
each region are also provided by dividing MeV/sec by photon/sec. Table 6-1 1 provides comparison with the
original 24P/32P design basis photon source. The group structure was set to match the design basis spectrum
using the 83** card in the ORIGEN-S portion of the input.

Table 6-8. Assemblies with Hi hest Photon Source (MeV/sec) at the Time That Decay Heat E uals 660 Watts

Cooling Assembly Photon Light Element

Asbn BuMup Time (yrs) 660W NeutrMeV/sec at
(MWd/MTU to 660W Date at 660W at 660W at 660W

660W
ID104 2.73 30733 5.5 1I1-Apr-86 1.07E+08 4.65E+15 1.65E+15 8.33E+13
2D139 2.73 31147 5.6 27-Oct-90 1.14E+08 4.63E+15 1.65E+15 8.34E+13
1D116 2.73 31330 5.6 24-May-86 1.16E+08 4.62E+15 1.65E+15 8.35E+13
2D002 3.03 31703 5.6 24-Nov-89 1.OOE+08 4.65E+15 1.65E+15 8.04E+13
2D028 3.03 31703 5.6 24-Nov-89 1.OOE+08 4.65E+15 1.65E+15 8.04E+ 13
2C034 2.99 31816 5.6 3-Sep-86 1.05E+08 4.64E+15 1.65E+15 8.09E+13
ID006 3.03 32041 5.7 16-Jun-86 1.05E+08 4.63E+ 15 1.65E+15 8.05E+13
ID007 3.03 32041 5.7 16-Jun-86 1.05E+08 4.63E+15 1.65E+15 8.05E+13
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Table 6-9. Assemblies with Highest Photon Source (leV/sec) that Cool to 660W after Jan. 2002
Coolin Ass y P n .Light ElementCooling Assembly Neutron/sec Photons/sec Meotn/Poeo

Assembly Enrichment Burnup Time (yrs) 660W .at Photons/sMeV/see at
(MWd/MTU) to 660W Date at 660W at 660W at 660W 66W

660W

IP013 4.3 38522 7.1 16-Apr-07 1.07E+08 4.44E+15 1.574E+15 6.58E+13
1P014 4.3 38522 7.1 16-Apr-07 1.07E+08 4.44E+15 1.574E+15 6.58E+13

IP016 4.3 38539 7.1 18-Apr-07 1.07E+08 4.44E+1 5 1.573E+15 6.58E+13
1PK01 4.3 38540 7.1 18-Apr-07 1.07E+08 4.44E+15 1.573E+15 6.58E+13
2K004 4.08 38664 7.2 6-Jun-02 1.22E+08 4.41 E+ 15 1.572E+15 6.68E+13
2K006 4.08 38664 7.2 6-Jun-02 1.22E+08 4.41E+15 1.572E+15 6.68E+13
2K012 4.08 38664 7.2 6-Jun-02 1.22E+08 4.41E+15 1.572E+15 6.68E+13
2K003 _4.08 38668 7.2 16-J un-02 1.22E+08 4.41! E+I 15 11.572E+151 6.68E+13

Table'. tf-lft 1 ~ Fxt~ndpLI Hiirniin A~i'~mhIv PhAtAn Soiirc~ (4 3o/n enrichment 40 GWd/MTI] 7v decRv~

Emin Emax Top Enfitting Plenum Active Fuel Bottom Endfitting Total

Group (MeV) (MeV) y/sec MeV/sec y/sec MeV/sec 7/sec MeV/sec " y/sec MeV/sec y/sec MeV/sec

I O.OOE+00 2.OOE-02 2.76E+11 2.78E+09 1.75E+11 1.76E+09 1.12E+15 1.13E+13 6.89E+11 6.92E+09 1.12E+15 1.13E1+13

2 2.OOE-02 3 OOE-02 2.12E+12 5.29E+10 7.18E+10 1.79E+09 2.41E+14 6.01E+12 2.19E+12 5.47E+10 2.45E+14 6.12E+12

3 3.OOE-02 4.50E-02 5.06E+!1 I1.90E+I0 2.97E+10 1.t IE+09 3.03E+14 1.13E+13 5.53E+I1 2.07E+10 3.04E+14 1.14E+13

4 4.50E-02 7.OOE-02 1.77E+10 1.02E+09 1.70E+I0 9.75E+08 1.96E+14 1.13E+13 5.84E+10 3.36E+09 1.96E+14 1.13E+13

5 7.OOE-02 L.OOE-01 9.01E+09 7.66E+08 8.06E+09 6.85E+08 1.31E+14 1.11E+413. 2.83E+10 2.41E+09 1.31E+14 1.11E+13

6 1.OOE-0I t.50E-01 1.60E+10 1.99E+09 4.tOE+09 5.12E+08 1.33E+14 1.67E+13 2.52E+10 3.15E+09 1.33E+14 1.67E+13

7 1.50E-01 3.OOE-01 1.74E+11 3.92E+10 4.51E+09 1.01E+09 1.15E+14 2.58E+13 1.77E+11 3.97E+10 1.15E+14 2.59E+13

8 3.OOE-01 4.50E-01 1.03E+12 3.87E+11 2.14E+10 8.01E+09 5.71E+13 2.14E+13 1.03E+12 3.88E+11 5.92E+13 2.2 2E+13

9 4.50E-01 7.OOE-01 1.33E+12 7.64E+11 2.72E+10 1.56E+10 2.OOE+15 1.15E+15 1.33E+12 7.64E+1I 2.OOE+1 5 1.15E+15

10 7.OOE-01 .OOE+00 1.93E+09 1.64E+09 1.84E+10 1.56E+10 2.73EE+-14 2.32E+14 \1.31E+10 I.IIE+I0 2.73E+14 2.32E+14

11 .OOE+00 1.50E+00 1.36E+12 1.70E+12 6.50E+12 8.13E+12 6.43E+13 8.04E+13 1.72E+13 2.16E+13 8.94E+13 1.12E+14

12 1.50E+00 2.OOE+00 9.78E-01 1.71E+00 8.09E+01 1.42E+02 1.88E+12 3.28E+12 1.15E+01 2.02E+01 1.88E+12 3.28E+12

13 2.OOE+00 2.50E+00 7.19E+06 1.62E+07 3.43E+07 7.72E+07 4.62E+1I 1.04E+12 9.1OE+07 2.05E+08 4.62E+11 1.04E+12

14 _ 2.50E+00 3.OOE+00 1.12E+04 3.07E+04 5.32E+04 1.46E+05 1.71E+10 4.70E+10 1.41E+05 3.88E+05 1.71E+10 4.70E+10

15 3.OOE+00 4.OOE+00 3.111E-12 1.09E-1I 2.05E-13 7.1813-13 2.13E+09 7.46E+09 3.95E-10 1.38E-09 2.13E+09 7.46E+09

16 4.00E+00 6.OOE+00 0.OOE+00 0.0013+00 0.OOE+00 0.00E+00 5.48E+06 2.74E+07 0.OOE+00 0.OOE+00 5.48E+06 2.74E+07

17 6.00E+00 8.OOE+00 0.00E+00 0.00E+00 0.OOE+00 O.OOE+00 6.3 IE+05 4.42E+06 0.OOE+00 0.00E+00 6.3 1E+05 4.42E+06
18 8.00E+00 1. 101E+01 0.OOE+00 0.00E+00 0.001E+00 0.00E+00 7.26E+04 6.90E+05 0.00E+00 0.00E+00 7.26E+04 6.90E+05

Total 6.841E+12 2.97E+12 6.88E+ 12 8.18E+12 4.63E+15 1.58E+15 2.33E+13 2.28E+13 4.6713+15 1.61E+15

Average Photon Energy (MeV) 0.435 1.188 0.445 1.017 0.450
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Table 6-11. Comparison of Current and Extended Burnup Assembly Photon Source for 32P DSC

Emean Current 32P Extended Bumup 32P
(MeV) y/sec MeV/sec y/sec MeV/sec

0.0100 9.93E+14 9.93E+12 1.12E+15 1.13E+13
0.0250 2.23E+14 5.57E+12 2.45E+14 6.12E+12
0.0375 2.70E+14 1.0iE+13 3.04E+14 1.14E+13
0.0575 1.98E+14 1.14E+13 1.96E+14 1.13E+13
0.0850 1.22E+14 1.03E+13 1.31E+-14 1.11E+13
0.1250 1.26E+14 1.57E+13 1.33E+14 1.67E+13
0.2250 9.92E+13 2.23E+13 1.15E+14 2.59E+13

0.3750 5.28E+13 1.98E+13 5.92E+13 2.22E+13
0.5750 1.86E+15 1.07E+15 2.OOE+15 1.15E+15
0.8500 2.62E+14 2.23E+14 2.73E+14 2.32E+14
1.2500 1.09E+14 1.36E+!4 8.94E+13 1.12E+14
1.7500 2.24E+12 3.92E+12 1.88E+12 3.28E+12
2.2500 1.57E+11 3.52E+II 4.62E+11 1.04E+12
2.7500 8.75E+09 2.41E+10 I.71E+10 4.70E+10
3.5000 1.12E+09 3.93E+09 2.13E+09 7.46E+09 I

5.0000 9.70E+06 4.85E+07 5.48E+06 2.74E+07
7.0000 1.12E+06 7.83EE+06 6.31E+05 4.42E+06'
9.5000 1.29E+05 1.22E+06 7.26E+04 6.90E+05
Total 4.32E+15 1.54E+15 4.67E+15 1.61E+15

Note that the photon source terms in Table 6-10 and 6-1 1 utilize the "source" flux factors in Table 2-5.

Appendix F presents a review of the source axial profiles and neutron peaking factor utilized in previous 24P and
32P shielding calculations. Incorporating additional sub-batch average axial profiles from other cycles did not
significantly change the profiles or neutron peaking factor. Therefore, it is not considered necessary to update
the axial profile or neutron peaking factor for extending the burnup limit.

6.5 RADIONUCLIDE SOURCE TERMS AT 660 WATTS FOR BURNUP <52 GWD/MTU

As discussed in Section 5, activities of selected nuclides were extracted from each SAS2H/ORIGEN-S case at
each timestep, and summarized in *.iso files. Table 6-12 summarizes the selected nuclide activities for the
extended burnup design basis neutron and photon source terms, as required by NUREG- 1536 (p. 7-5). Appendix
G provides the acitivies of the selected nuclides at the time when the assembly reachesa decay heat of 660 watts
for each SAS21-1/ORIGEN-S case run.
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Table 6-12. Selected Isotope Activities for Extended Burnup Neutron and Photon Sources
Design Basis Neutron Source DesigBaiPhtnSuc

3.4% ... U, 52 G Wd/MTU, 16y decay 4.3% ZU,40 GWd/MTU, 7y decay

Isotope Activity (Curies/assy) Activity (Curies/assy)
h3 1.72E+0,2 2.25.E_+_02
c64 1,65E+00 9,84E-01[
0136 4.88E-02 2,99E-02
co60 3,05E+02 6,98!E+02

,se79 4.05E-02 3,25E-02
kr81 9.03E-08 3,86E-08
kr85 1.76E+03 2.85E+03
sr89 4.84E-30 2,42E-10
srO 28727+04 3,25E+04
V90 2.87E+04 3.25E+04

nb94 8.5fE-02 5.82E-02
zr95 229E-22 7,16E-07
t€99 7,95E+00 6.60E+00

ru!03 O,.0E+00 1.73E-14
ruy06 6.67E+00 2.07E+03

d 107 873E-02 4.93 E-02
cd I 13m 129E+O 1 1.13E+O I
xe 127 0O00E+O00 1,99E-23
i! 129 .2,02E-02 1,50E-02

cs! 34 5.64E+02 2,05E+03
csl35 23 5E-01 2,1E-0I
csl137 4,62E+04 4.43E+04
i037 0.OOE+00 0,OOE+00

xe137 0O00E+00 0,0E+00
pm147 I.09E+03 1.29E+04
sm!51 1,69E+02 !.86E+02
eu154 ._1,26E+03 1,72E+O.3
eu 155 1,91 E+02 4,54E+02
ac227 3,65E-06 2, J I E-06
p~a231 9,00E-06 1.00I•-05

u232 2,08_E-02 1,__E-02
u233 2.3_1E-05 1,65 E-05
u2;34 4,26E-01! 5,6.9E-0 I

iL235 3,24E-03 LO I,0 E-02
u236 1,2,E-01 1,44E-01

u238 1.24E-01 1,25E-01
n2237 2,05 E-0 I 1.64E-01
ni)239 2.70E+01 9.40E+00
ou238 2.3 1 E+03 1 ,36E•+03
pu239 1,376+02 1,47E+02
pu240 2.90E+02 2.22E+02
pu241 3.19E+04 4.]6E+04
Pu242 I,84F.+O0 8.52E-01
arn241 1,2813+03 6,08E+02
am242 3.84E+00 3,43E+00

amr242m 3,86E+00 3.45E+00
am243 2.70E+01 9.40E+00
cm242 3.18E+00 3,18E+00
cm243 1.30E+01 6.32E+00
cm244 2.91E+03 8.75E+02
cm245 45 78E-0. I82E-02
c2246 2.20E-0I 2.08E-02
th230 6.43 E-05 4.89E-05

Reference Case E34B52 E43B40
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7.0 DOCUMENTATION OF COMPUTER CODES

SAS2H/ORIGEN-S sequence of SCALE 4.4, QuickBasic v4.5, and Excel are the only computer codes used in
this analysis. All inputs, outputs, and spreadsheets used in this calculation are included on the CD-ROM
associated with this calculation and are summarized in Table 7-1 below.

SCALE 4.4 was executed on the Calvert Cliffs safety related PC number PC0398. Verification and validation of
the SAS2H sequence of SCALE 4.4 was accomplished in References 7 and 8. See Section 6.1 to identify the
files for a particular case. Input files have an "inp" extension and output files have an "out" extension, but have
been compressed (*.zip) due to their extreme size.

A short QuickBasic program (see Appendix C), ORGS32P, was written to quickly- extract decay heat, neutron
and gamma source strength, and isotope curies from the ORIGEN-S portion of the output, and create more usable
summary files. Further description of the output file (*.sum & *.iso) contents is provided in Sections 5 and 6.1.
These output files may be easily checked through direct visual comparison with the original SAS2H output.

Excel was used as computational support software for performing simple repetitive hand calculations, data
manipulation, and graphing that can be easily checked by hand

Table 7-1. Directory Listing of CD-ROM

Volume in drive D is Roxio3
Volume Serial Number is 034A-2EOF

Directory of D:\

12/19/2006 05:20 PM <DIR>
0 File(s)

CA06721 - 32P+ Source Term
2,148 bytes

Directory of D:\CA06721 - 32P+ Source Term

02/26/2006
02/27/2006
12/19/2006
12/19/2006
03/31/2006
03/31/2006
02/21/2006
08/22/2006
12/19/2006
12/06/2006
12/19/2006
08/22/2006
12/19/2006
01/30/2006
03/27/2006
02/20/2006
04/11/2006
03/28/2006
03/28/2006
04/11/2006
04/11/2006
02/21/2006
02/20/2006
12/19/2006
12/19/2006
12/19/2006

07:46 PM
11:54 AM
04:50 PM
05:10 PM
01:39 PM
01:32 PM
03:21 PM
02:08 PM
05:11 PM
11:03 AM
05:11 PM
11:21 AM
05:11 PM
02:26 PM
03:37 PM
10:46 AM
02:57 PM
12:19 PM
12:19 PM
11:11 AM
11:12 AM
05:04 PM
11:21 AM
05:21 PM
05:24 PM
05:24 PM

23 File(s)

560 2jlO4arp.arp
139,768 2jl04arp.out

3,392,512 32P+ Source Term - CA06721 - final.doc
7,869,440 32P+SourceTerm3.xls
6,497,563 cr6886.pdf

998,867 cr6894.pdf
14,514 E303B52.inp
14,514 E303BS2m.inp

3,420,685 E303B52m.zip
14,091 e340b42a.inp

3,397,252 e340b42a.zip
14,549 E448B52m.inp

3,433,521 E448B52m.zip
4,035,170 isg-5R1.pdf

168 LITEL.BAT
3,962,528 NUREG-CR-6487.pdf

8,050 orgagain.bat
15,500 ORGS32P.BAS
51,732 ORGS32P.EXE
16,462 ORGS32PL.BAS
52,116 ORGS32PL.EXE
11,656 run32p.bat

5,098,250 YMP Preclosure Safety Analysis.pdf
<DIR> SAS2H cases
<DIR> Isotopes extracted without Light Elements
<DIR> Isotopes extracted with Light Elements

42,510,232 bytes

Directory of D:\CA06721 - 32P+ Source Term\SAS2H cases

02/23/2006
02/23/2006
02/27/2006
02/23/2006
02/21/2006
02/21/2006
02/21/2006

01:05
01:22
11:54
01:11
04:05
04:46
04 :04

P14
P14
A14
PM
PM
PM
PM

14,619
4,628,742

4,668
14,535
14,529

3,208,010
14,529

2JI04 .inp
2JI04. ZIP
2Jl04arp-inp
2N602.inp
E205B16.inp
E205BI6.ZIP
E205BS.infp
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Table 7-1. Directory Listing of CD-ROM
02/21/2006 04:47 PM 3,213,386 E205BI8.ZIP
02/21/2006 04:03 PM 14,529 E205B20.inp
02/21/2006 04:48 PM 3,220,097 E205B20.ZIP
02/21/2006 04:03 P4 14,551 E20SB42.inp
02/21/2006 04:48 P14 3,252,428 E205B42.ZIP
02/21/2006 04:02 P14 14,529 E205B44.inp
02/21/2006 05:16 P14 3,253,928 E205B44.ZIP
02/21/2006 03:59 P14 14,529 E245B16.inp
02/21/2006 05:28 PM 3,206,418 E245B16.ZIP
02/21/2006 03:58 PM 14,529 E245B1S.inp
02/21/2006 05:37 PM 3,213,270 E245B18.ZIP
02/21/2006 03:57 PM 14,529 E245B20.inp
02/21/2006 05:47 PM 3,218,498 E245B20.ZIP
02/21/2006 03:56 PM 14,529 E245B22.inp
02/21/2006 05:56 PM 3,222,911 E245B22.ZIP
02/21/2006 03:56 PM 14,529, E245B24.inp
02/21/2006 06:06 PM 3,224,215 E245B24.ZIP
02/21/2006 03:55 PM 14,529 E245B26.inp
02/21/2006 06:16 PM 3,228,491 E245B26.ZIP
02/21/2006 03:55 PM 14,529 E245B28.inp
02/21/2006 06:25 PM 3,234,600 E245B28.ZIP
02/21/2006 03:54 PM 14,529 E245B30.inp
02/21/2006 06:35 PM 3,235,500 E245B30.ZIP
02/21/2006 03:54 PM 14,529 E24SB32.inp
02/21/2006 06:45 PM 3,240,164 E245B32.ZIP
02/21/2006 03:53 PM 14,529 E245B34.inp
02/21/2006 06:54 PM 3,243,487 E245B34.ZIP
02/21/2006 03:53 PM 14,529 E245B36.inp
02/21/2006 07:04 PM 3,245,293 E245B36.ZIP
02/21/2006 03:47 PM 14,529 E245B38.inp
02/21/2006 07:14 PM 3,248,918 E245B38.ZIP
02/21/2006 03:47 PM 14,529 E245B40.inp
02/21/2006 07:23 PMI 3,250,731 E245B40.ZIP
02/21/2006 03:46 PM 14,551 E24SB42.inp
02/21/2006 07:33 PM 3,253,389 E245B42.ZIP
02/21/2006 03:45 PM 14,529 E245B44.inp
02/21/2006 07:43 PM 3,255,644 E245B44.ZIP
02/21/2006 03:44 PM 14,529 E273B20.inp
02/21/2006 07:54 PM 3,217,728 E273B20.ZIP
02/21/2006 03:42 PM 14,529 E273B22.inp
02/21/2006 08:04 PM 3,220,454 E273B22.ZIP
02/21/2006 03:41 PM 14,529 E273B24.inp
02/21/2006 08:14 PM 3,227,001 E273B24.ZIP
02/21/2006 03:40 PM 14,529 E273B26.inp
02/21/2006 08:25 PM 3,232,382 E273B26.ZIP
02/21/2006 03:39 PM 14,529 E273B28.inp
02/21/2006 08:35 PM 3,235,849 E273B28.ZIP
02/21/2006 03:38 PM 14,529 E273B30.inp
02/21/2006 08:45 FM 3,239,875 E273B30.ZIP
02/21/2006 03:38 PM 14,529 E273B32.inp
02/21/2006 08:55 PM 3,245,854 E273B32.ZIP
02/21/2006 03:37 FM 14,529 E273B34.inp
02/21/2006 09:05 PM 3,244,388 E273B34.ZIP
02/21/2006 03:37 PM 14,529 E273B36.inp
02/21/2006 09:15 PM 3,246,035 E273B36.ZIP
02/21/2006 03:36 PM 14,529 E273B38.inp
02/21/2006 09:25 PM4 3,249,780 E273B38.ZIP
02/21/2006 03:36 PM 14,529 E273B40.inp
02/21/2006 09:35 PM 3,250,594 E273B40.ZIP
02/21/2006 03:36 P14 14,551 E273B42.inp
02/21/2006 09:45 PM 3,255,141 E273B42.ZIP
02/21/2006 03:35 PM 14,529 E273B44.inp
02/21/2006 09:56 PM 3,257,609 E273B44.ZIP
02/21/2006 03:33 PM 14,529 E303B20.inp
02/21/2006 10:06 PM 3,217,492 E303B20.ZIP
02/21/2006 03:32 PM 14,529 E303B22.inp
02/21/2006 10:16 PM 3,221,031 E303B22.ZIP
02/21/2006 03:31 PM 14,529 E303B24.inp
02/21/2006 10:26 PM 3,224,999 E303B24.ZIP
02/21/2006 03:30 PM 14,529 E303B26.inp
02/21/2006 10:36 PM 3,229,942 E303B26.ZIP
02/21/2006 03:30 PM 14,529 E303B28.inp
02/21/2006 10:46 PM 3,234,222 E303B28.ZIP
02/21/2006 03:29 PM 14,529 E303B30.inp
02/21/2006 10:56 PM 3,237,554 E303B30.ZIP
02/21/2006 03:29 PM 14,529 E303B32.inp
02/21/2006 11:06 PM 3,238,154 B303B32.ZIP
02/21/2006 03:28 PM 14,529 E303B34.inp
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Table 7-1. Directory Listing of CD-ROM
02/21/2006 11:16 PM 3,243,721 E303B34.ZIP
02/21/2006 03:27 P14 14,529 E303B36.inp
02/21/2006 11:26 P14 3,247,192 E303B36.ZIP
02/21/2006 03:27 P14 14,529 E303B38.inp
02/21/2006 11:36 PM4 3,249,848 E303B38.ZIP
02/21/2006 03:26 PM 14,529 E303B40.inp
02/21/2006 11:46 PM 3,252,662 E303B40.ZIP
02/21/2006 03:26 PM 14,551 E303B42.inp
02/21/2006 11:57 PM 3,255,056 E303B42.ZIP
02/21/2006 03:25 PM 14,529 E303B44.inp
02/22/2006 12:07 AM 3,250,096 E303B44.ZIP
02/21/2006 03:25 PM 14,529 E303B46.inp
02/22/2006 12:17 AM 3,250,281 E303B46.ZIP
02/21/2006 03:24 PM 14,531 E303B48.inp
02/22/2006 12:27 AM 3,255,027 E303B48.ZIP
02/21/2006 03:22 PM 14,531 E303B50.inp
02/22/2006 12:37 AM 3,253,814 E303B50.ZIP
02/21/2006 03:21 PM 14,514 E303B52.inp
02/22/2006 12:47 AM 3,259,479 E303B52.ZIP
02/21/2006 03:15 PM 14,529 E340B26.inp
02/22/2006 12:58 AM 3,223,612 E340B26.ZIP
02/21/2006 03:13 PM 14,529 E340B28.inp
02/22/2006 01:08 AM 3,228,158 E340B28.ZIP
02/21/2006 03:10 PM 14,529 E340B30.inp
02/22/2006 01:18 AM 3,231,550 E340B30.ZIP
02/21/2006 03:09 PM 14,529 E340B32.inp
02/22/2006 01:28 AM 3,234,372 E340B32.ZIP
02/21/2006 03:05 PM 14,529 E340B34.inp
02/22/2006 01:38 AM 3,237,847 E340B34.ZIP
02/21/2006 03:05 PM 14,529 E340B36.inp
02/22/2006 01:48 AM 3,241,904 E340B36.ZIP
02/21/2006 03:04 PM 14,529 E340B38.inp
02/22/2006 01:58 AM 3,243,597 E340838.ZIP
02/21/2006 03:04 PM 14,529 E340B40.inp
02/22/2006 02:09 AM 3,244,098 E340B40.ZIP
02/21/2006 03:03 PM 14,551 E340B42.inp
02/22/2006 02:19 AM 3,247,938 E340B42.ZIP
02/21/2006 03:02 PM 14,529 E340B44.inp
02/22/2006 02:29 AM 3,249,833 E340B44.ZIP
02/21/2006 03:02 PM 14,529 E340B46.inp
02/22/2006 02:39 AM 3,251,773 E340B46.ZIP
02/21/2006 02:56 PM 14,531 E340B48.inp
02/22/2006 02:50 AM 3,255,866 E340B48.ZIP
02/21/2006 02:55 PM 14,531 E340BS0.inp
02/22/2006 03:00 AM 3,255,323 E340B50.ZIP
02/21/2006 02:52 PM 14:527 E340B52.Anp
02/22/2006 03:10 AM 3,256,027 E340B52.ZIP
03/27/2006 11:06 AM 11,519 E34BS2n8.inp
03/29/2006 12:37 PM 3,397,167 E34B52nSB.Zip
02/21/2006 02:35 PM 14,529 E365B34.inp
02/22/2006 03:20 AM 3,235,035 E365B34.ZIP
02/21/2006 02:35 PM 14,529 E365B36.inp
02/22/2006 03:30 AM 3,238,689 E365B36.ZIP
02/21/2006 02:34 PM 14,529 E36SB38.inp
02/22/2006 03:40 AM 3,239,029 E365B38.ZIP
02/21/2006 02:34 PM 14,529 E365B40.inp
02/22/2006 03:52 AM 3,247,106 E365B40.ZIP
02/21/2006 02:30 PM 14,551 E365B42.inp
02/22/2006 04:02 AM 3,247,705 E365B42.ZIP
02/21/2006 02:29 PM 14,529 E365B44.inp
02/22/2006 04:12 AM 3,251,559 E365B44.ZIP
02/21/2006 02:28 PM 14,529 E365B46.inp
02/22/2006 04:23 AM 3,255,338.E365B46.ZIP
02/21/2006 02:27 PM 14,531 E365B48.inp
02/22/2006 04:33 AM 3,260,830 E365B48.ZIP
02/21/2006 02:26 PM 14,531 E365B50.inp
02/22/2006 04:43 AM 3,260,487 E365B50.ZIP
02/21/2006 02:26 PM 14,527 E365B52.inp
02/22/2006 04:53 AM 3,264,278 E365B52.ZIP
02/21/2006 02:24 PM 14,529 E381B34.inp
02/22/2006 05:03 AM 3,236,965 E381B34.ZIP
02/21/2006 02:24 PM 14,529 E381B36.inp
02/22/2006 05:13 AM 3,238,896 E381B36.ZIP
02/21/2006 02:14 PM 14,529 E381B38.inp
02/22/2006 05:23 AM 3,242,031 E381B38.ZIP
02/21/2006 02:09 PM 14,529 E381B40.inp
02/22/2006 05:33 AM 3,245,918 E381B40.ZIP
02/21/2006 02:07 PM 14,551 E381B42.inp
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02/22/2006 05:43 AM 3,249,505 E381B42.ZIP
02/21/2006 01:40 PM 14,529 E381B44.inp
02/22/2006 05:55 AM 3,251,353 E381B44.ZIP
02/21/2006 01:39 PM 14,529 E381B46.inp
02/22/2006 06:05 AM 3,251,265 E381B46.ZIP
02/21/2006 01:38 PM 24,531 E381B48.inp
02/22/2006 06:15 AM 3,255,001 E381B48.ZIP
02/21/2006 01:38 PM 14,531 E381B50.inp
02/22/2006 06:25 AM 3,258,283 E381B50.ZIP
02/21/2006 01:36 PM 14,527 E381B52.inp
02/22/2006 06:36 AM 3,259,460 E381B52.ZIP
02/21/2006 01:24 PM 14,528 E400B34.inp
02/22/2006 06:46 AM 3,237,372 E400B34.ZIP
02/21/2006 01:23 PM 14,528 E400B36.inp
02/22/2006 06:56 AM 3,241,453 E400B36.ZIP
02/21/2006 01:22 PM 14,528 E400B38.inp
02/22/2006 07:07 AM 3,242,389 E400B38.ZIP
02/21/2006 02:07 PM -14,529 E400B40.inp
02/22/2006 07:17 AM 3,245,031 E40OB40.ZIP
02/21/2006 01:21 PM 14,550 E400B42.inp
02/22/2006 07:27 AM 3,249,101 E400B42.ZIP
02/21/2006 01:20 PM 14,528 E400B44.inp
02/22/2006 07:37 AM 3,251,221 E400B44.ZIP
02/21/2006 01:19 PM 14,528 E400B46.inp
02/22/2006 07:48 AM 3,255,047 E400B46.ZIP
02/21/2006 01:18 PM 14,530 E400B48.inp
02/22/2006 07:59 AM 3,258,959 E400B48.ZIP
02/21/2006 01:16 PM 14,530 E40OB50.inp
02122/2006 08:09 AM 3,252,678 E400B50.ZIP
02/21/2006 01:15 PM 14,526 E400B52.inp
02/22/2006 08:19 AM 3,257,670 E400B52.ZIP
02/21/2006 01:09 PM 14,529 E408B34.inp
02/22/2006 08:30 AM 3,236,749 E408B34.ZIP
02/21/2006 01:08 PM 14,529 E408B36.inp
02/22/2006 08:40 AM 3,237,647 E408B36.ZIP
02/21/2006 01:06 PM 14,529 E408B38.inp
02/22/2006 08:50 AM 3,243,594 E408B38.ZIP
02/21/2006 01:05 PPM 14,529 E408B40.inp
02/22/2006 09:00 AM 3,244,418 E4OBB40.ZIP
02/21/2006 01:03 PM 14,551 E408B42.inp
02/22/2006 09:11 AM4 3,247,648 E408B42.ZIP
02/21/2006 01:02 PM 14,529 E408B44.inp
02/22/2006 09:21 A14 3,249,558 E408B44.ZIP
02/21/2006 01:01 PM 14,529 E408B46.inp
02/22/2006 09:31 AM 3,252,709 E408B46.ZIP
02/21/2006 01:01 PM 14,531 E408B48.inp
02/22/2006 09:41 A4 3,254,611 E408B48.ZIP
02/21/2006 01:17 PM 14,531 E40SB50.inp
02/22/2006 09:51 AM 3,260,822 E408B50.ZIP
02/21/2006 12:58 PM 14,527 E408B52.inp
02/22/2006 10:02 AM 3,259,226 E408B52.ZIP
02/21/2006 12:55 PM 14,529 E420B38.inp
02/22/2006 10:12 AM 3,241,284 E420B38.ZIP
02/21/2006 12:54 PM 14,529 E420B40.inp
02/22/2006 10:22 AM 3,246,315 E420B40.ZIP
02/21/2006 12:53 PM 14,551 E420B42.inp
02/22/2006 10:33 AM 3,249,207 E420B42.ZIP
02/21/2006 12:53 PM 14,529 E420B44.inp
02/22/2006 10:43 AM 3,249,390 E420B44.ZIP
02/21/2006 12:52 PM 14,529 E420B46.inp
02/22/2006 10:53 AM 3,253,291 E420B46.ZIP
02/21/2006 12:51 PM 14,531 E420B48.inp
02/22/2006 11:04 AM 3,254,061 E420B48.ZIP
02/21/2006 12:51 PM 14,531 E420B50.inp
02/22/2006 11:14 AM 3,256,289 E420B50.ZIP
02/21/2006 12:50 PM 14,527 E420B52.inp
02/22/2006 11:24 AM 3,259,312 E420B52.ZIP
02/21/2006 12:54 PM 14,529 E430B38.inp
02/22/2006 11:35 AM 3,243,628 E430B38.ZIP
02/21/2006 12:46 PM 14,529 E430840.inp
02/22/2006 11:4S AM 3,246,654 E430B40.ZIP
12/13/2006 04:43 PM 14,189 E430B40a.inp
12/13/2006 05:03 PM 3,248,611 E430B40A.ZIP
12/04/2006 11:04 AM 14,113 E430B40b.inp
12/13/2006 05:03 PM 3,074,716 E430B40B.ZIP
12/04/2006 11:05 AN 14,223 E430B40p.inp
12/13/2006 05:03 PM 3,118.198 E430B40P.ZIP
12/14/2006 03:12 PM 14,125 E430B40t.inp
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12/15/2006 04:43 PM 3,053,628 E430B40T.ZIP
02/21/2006 12:39 PM 14,551 E430B42.inp
02/22/2006 11:56 AM 3,249,872 E430B42.ZIP
02/22/2006 12:45 PM 14,529 E430B44.inp
02/22/2006 12:06 PM 3,249,697 E430B44.ZIP
02/21/2006 12:44 P14 14,529 E430B46.inp
02/22/2006 12:17 PM 3,252,696 E430B46.ZIP
02/21/2006 12:42 PM 14,531 E430B48.inp
02/22/2006 12:27 PM 3,255,788 E430B48.ZIP
02/21/2006 12:41 PM 14,531 E430B50.inp
02/22/2006 12:38 PM 3,259,282 E430BS0.ZIP
02/21/2006 12:41 PM 14,527 E430B52.inp
02/22/2006 12:48 PM 3,261,958 E430B52.ZIP
02/21/2006 12:35 PM 14,551 E448B38.inp
02/22/2006 12:58 PM 3,247,849 E448B38.ZIP
02/21/2006 12:45 PM 14,529 E448B40.inp
02/22/2006 01:09 PM 3,246,560 E448B40.ZIP
02/21/2006 12:33 PM 14,551 E448B42.inp
02/22/2006 01:19 PM 3,248,128 E448B42.ZIP
02/21/2006 12:44 PM 14,529 E448B44.inp
02/22/2006 01:28 PM 3,250,646 E448B44.ZIP
02/21/2006 12:43 PM 14,529 E448B46.inp
02/22/2006 01:38 PM 3,251,368 E448B46.ZIP
02/21/2006 11:49 AM 14,553 E448B48.inp
02/22/2006 01:49 PM 3,256,614 E448B48.ZIP
02/21/2006 11:49 AM 14,553 E448BS0.inp
02/22/2006 02:00 PM 3,256,582 E448B50.ZIP
02/21/2006 11:49 AM 14,549 E448B52.inp
02/22/2006 02:11 PM 3,262,163 2448B52.ZIP
02/17/2006 04:52 PM 14,549 E45BS12A.inp
02/20/2006 04:20 PM 14,571 E45BS12L.inp
02/20/2006 03:52 PM 14,560 E45B512S.inp

273 File(s) 437,856.599 bytes

Directory of D:\CA06721 - 32P+ Source Term\Isotopes extracted without Light Elements

02/23/2006 01:08 PM 24,368 2J104.ISO
02/23/2006 01:08 PM 4,900 2J104.SUM
03/28/2006 12:53 PM 1,168,356 DBWATTr.ISO
03/28/2006 12:53 PM 174,594 DBWATT.SUM
03/28/2006 11:52 AM 24,631 E205B16.ISO
03/28/2006 11:52 AM 4,637 E205E16.SUM
03/28/2006 11:52 AM 24,774 E205B18.ISO
03/28/2006 11:52 AM 4,682 E205B18.SUM
03/28/2006 11:52'AM 24,792 E205B20.IS0
03/28/2006 11:52 AM .- 4,706 E205B20.SUM
03/28/2006 11:52 AM 24,544 E205B42.ISO
03/28/2006 11:.52 AM 4,715 E205B42.SUM
03/28/2006 11:52 AM 24,429 E205B44.ISO
03/28/2006 11:52 AM 4,707 E205B44.StJM
03/28/2006 11:52 AM 24,889 E24SB16.ISO
03/28/2006 11:52 AM 4,649 E245B16.SUM
03/28/2006 12:52 PM 24,798 E245B18.ISO
03/28/2006 12:52 PM 4,672 E245BI8.SUM
03/28/2006 12:00 PM 24,912 E245B20.ISO
03/28/2006 12:00 PM 4,687 E245B20.SUM
03/28/2006 12:00 PM 24,841 E245B22.ISO
03/28/2006 12:00 PM 4,705 E245B22.SUM
03/28/2006 12:00 PM 24,844 E245B24.ISO
03/28/2006 12:00 PM 4,719 E245B24.SUM
03/28/2006 12:00 PM 24,682 E245B26.ISO
03/28/2006 12:00 PM 4,734 E245B26.SUM
03/28/2006 12:00 PM 24,498 E245B28.0SO
03/28/2006 12:00 PM 4,739 E24SB28.SUM
03/28/2006 12:00 PM 24,484 E24SB30.ISO
03/28/2006 12:00 PM 4,731 E245B30.SUM
03/28/2006 12:00 PM 24,525 E245B32.ISO
03/28/2006 12:00 PM 4,719 E245B32.SUM
03/28/2006 12:01 PM 24,597 E245B34.ISO
03/28/2006 12:01 PM 4,715 E245B34.SUM
03/28/2006 12:01 PM 24,622 E245B36.ISO
03/28/2006 12:01 PM 4,714 E245B36.SUM
03/28/2006 12:01 PM 24,451 E245B38.ISO
03/28/2006 12:01 PM 4,723 E245B38.SUM
03/28/2006 12:01 PM 24,484 E245B40.ISO
03/28/2006 12:01 PM 4,715 E245B40.SUM
03/28/2006 12:01 PM 24,277 E245B42.ISO
03/28/2006 12:01 PM 4,725 E245B42.SUM
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03/28/2006 12:01 PM 24,568 E245B44.ISO
03/28/2006 12:01 PM 4,711 E245B44.SUM
03/28/2006 12:01 PM 24,827 E273B20.ISO
03/28/2006 12:01 PM 4,674 E273820.SUM
03/28/2006 12:01 PM 24,704 E273B22.ISO
03/28/2006 12:01 PM 4,704 E273822.STM
03/28/2006 12:02 PM 24,623 E273B24.ISO
03/28/2006 12:02 PM 4,711 E273B24.SUM
03/28/2006 12:02 PM 24,566 E273B26.ISO
03/28/2006 12:02 PM 4,730 E273B26.SUM
03/28/2006 12:02 PM 24,547 E273B28.ISO
03/28/2006 12:02 PM 4,722 E273B283SUM
03/28/2006 12:02 PM 24,410 E273B30.ISO
03/28/2006 12:02 PM 4,722 E273B30.S "
03/28/2006 12:02 PM 24,609 E273B32.ISO
03/28/2006 12:02 PM 4,732 E273B32.SUM
03/28/2006 12:02 PM - 24,3.21 E273B342ISO
03/28/2006 12:02 PM 4,724 E273B34.SUM
03/28/2006 12:02 PM 24,343 E273B36.ISO
03/28/2006 12:02 PM 4,720 E273836.SUM
03/28/2006 12:03 PM 24,442 E273383.ISO
03/28/2006 12:03 PM 4,707 E273038.SUM
03/28/2006 12:03 PM 24,618 E273840.ISO
03/28/2006 12:03 PM 4,727 E273B40.SUM
03/28/2006 12:03 PM 24,383 E273B42.ISO
03/28/2006 12:03 PM 4,721 E273842.SUM
03/28/2006 12:03 PM 24,563 E273B44.ISO
03/28/2006 12:03 PM 4,732 E273844.SUM
03/28/2006 12:03 PM 24,890 E303B20.ISO
03/28/2006 12:03 PM 4,658 E303B20.SUM
03/28/2006 12:03 PM 24,828 E303B22.ISO
03/28/2006 12:03 PM 4,697 E303B22,SUM
03/28/2006 12:03 PM 24,739 E303B24ISO
03/28/2006 12:03 PM 4,721 E303B24.SUM
03/28/2006 12:04 PM 24,743 E303B26.ISO
03/28/2006 12:04 PM 4,723 E303B26.SUM
03/28/2006 12:04 PM 24,630 E303B28.ISO
03/28/2006 12:04 PM 4,720 E303B28.SUM
03/28/2006 12:04 PM 24,605 E303B30.ISO
03/28/2006 12:04 PM 4",756 E303B30.STJM
03/28/2006 12:04 PM 24,491 E303B32oISO
03/28/2006 12:04 PM 4,732 E303B32.SUM
03/28/2006 312:04 PM 24,414 E303B34.ISO
03/28/2006 12:04 PM 4,730 E303B34.SUM
03/28/2006 12:04 PM 24,489 E303B36.ISO
03/28/2006 12:04 PM 4,734 E303B36.SUM
03/28/2006 12:04 PM 24,496 E303B38ZISO
03/28/2006 12:04 PM 4,720 E303B38.SUM
03/28/2006 12:04 PM 24,439 E303B40.ISO
03/28/2006 12:04 PM 4,725 E303840.SUM
03/28/2006 12:05 PM 24,554 E303B42.ISO
03/28/2006 12:05 PM .4,727 E303B42.SUM
03/28/2006 12:05 PM 24,337 E303B44.ISO
03/28/2006 12:05 PM 4,728 E303B44,SUM
03/28/2006 12:05 PM 24,458 E303B46,I$O
03/28/2006 12:05 PM 4,723 E3031246,SUM
03/28/2006 12:05 PM 24,481 E303B48.ISO
03/28/2006 12:05 PM 4,719 E303B48.SUM
03/28/2006 12:05 PM 24,350 E303BS0.ISO
03/28/2006 12:05 PM 4,709 E303BS30SUM
03/28/2006 12:05 PM 24,529 E303852.ISO
03/28/2006 12:05 PM 4,717 E303B52,SUM
03/28/2006 12:05 PM 24,569 E340B26.ISO
03/28/2006 12:05 PM 4,635 E340B26.SUM
03/28/2006 12:05 PM 24,581 E340B28.ISO
03/28/2006 12:05 PM 4,670 E340B28.SUJM
03/28/2006 12:06 PM 24,600 E340B30.ISO
03/28/2006 12:06 PM 4,683 E340B30.SUM
03/28/2006 12:06 PM 24,403 E340B32.ISO
03/28/2006 12:06 PM 4,672 E340B32.SUM03/28/2006 12:06 PM 24,423 E340B34.ISO
03/28/2006 12:06 PM 4,683 E340B34.SUM
03/28/2006 12:06 PM 24,500 E340B36.ISO
03/28/2006 12:06 PM 4,675 E340B36,SUM
03/28/2006 12:06 PM 24,336 E340B38.ISO
03/28/2006 12;06 PM 4,661 E340B38.SUM
03/28/2006 12:06 PM 24,501 E340B40.ISO

103/28/2006 12:06 PM 4,673 E340B40.SUM
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03/28/2006 12:06 PM 24,393 E340B42.ISO
03/28/2006 12:06 PM 4,661 E340B42.SUM
03/28/2006 12:07 P14 24,486 E340B44.ISO
03/28/2006 12:07 PM 4,647 E340B44.StUM
03/28/2006 12:07 PM 24,466 E340B46.ISO
03/28/2006 12:07 PM 4,673 E340B46.SUM
03/28/2006 12:07 PM 24,245 E340B48.ISO
03/28/2006 12:07 PM 4,652 E340B48.SUM
03/28/2006 12:07 PM 24,432 E340B50.ISO
03/28/2006 12:07 PM 4,653 E340B50.SUM
03/28/2006 12:07 PM 24,373 E340B52.lSO
03/28/2006 12:07 PM 4,669 E340B52.SUM
03/28/2006. 12:07 PM 24,502 E365B34.IS0
03/28/2006 12:07 PM 4,737 E365B34.SUM
03/28/2006 12:07 PM 24,495 E365B36.ISO
03/28/2006 12:07 PM 4,720 1365136.S91M
03/28/2006 12:07 PM 24,562 E365B38.ISO
03/28/2006 12:07 PM 4,733 E365B38.SUM
03/28/2006 12:08 PM 24,257 E365B40.ISO
03/28/2006 12:08 PM 4,727 E36SB40.SUM
03/28/2006 12:08 PM 24,225 E365B42.ISO
03/28/2006 12:08 PM 4,727 E365B42.SUM
03/28/2006 12:08 PM 24,455 E365B44.ISO
03/28/2006 12:08 PM 4,740 E365B44.SUM
03/28/2006 12:08 PM 24,257 E365B46.ISO
03/28/2006 12:08 PM 4,711 E365B46.SUM
03/28/2006 12:08 PM 24,505 E365B48.ISO
03/28/2006 12:08 PM 4,721 E365B48.SUM
03/28/2006 12:08 PM 24,503 E365BSO.ISO
03/28/2006 12:08 PM 4,713 E365B50.SUM'
03/28/2006 12:08 \PM 24,362 E365B52.ISO
03/28/2006 12:08 PM 4,730 E365B52.SUM
03/28/2006 12:08 PM 24,504 E381B34.ISO
03/28/2006 12:08 PM 4,743 E381B34.SUM
03/28/2006 12:09 PM 24,576 E381B36.ISO
03/28/2006 12:09"PM 4,744 E381B36.SUM
03/28/2006 12:52 PM 24,582 E381B38.ISO
03/28/2006 12:52 PM 4,742 E381B38.SUM
03/28/2006 12:10 PM 24,555 E381B40.ISO
03/28/2006 12:10 PM 4,746 E381B40.SUM
03/28/2006 12:10 PM 24,409 E381B42.ISO
03/28/2006 12:10 PM 4,729 E381B42.SUM
03/28/2006 12:10 PM 24,235 E381B44.ISO
03/28/2006 12:10 PM 4,740 E381B44.SUWl
03/28/2006 12:11 PM 24.,255 E381B46.ISO
03/28/2006 12:11 PM 4,723 E381B46.SUM
03/28/2006 12:11 PM 24,550 E381B48.ISO
03/28/2006 12:11 PM 4,724 E381B48.SUM
03/28/2006 12:11 PM 24,425 E381B50.ISO
03/28/2006 12:11 PM 4,728 E381B50.SUM
03/28/2006 12:11 PM 24,350 E381B52.ISO
03/28/2006 12:11 PM 4,726 E381BS2.SUM
03/28/2006 12:11 PM 24,441 E400B34.ISO
03/28/2006 12:11 PM 4,546 E400B34.SUM
03/28/2006 12:11 PM 24,209 E400B36.1S0
03/28/2006 12:11 PM 4,569 E400B36.SUM
03/28/2006 12:11 PM 24,579 E400B38.ISO
03/28/2006 12:11 PM 4,565 E400B38.SUM
03/28/2006 12:41 PM 24,459 E400B40.ISO
03/28/2006 12:41 PM 4,547 E400B40.SUM
03/28/2006 12:41 PM 24,566 E400B42.ISO
03/28/2006 12:41 PM 4,546 E400B42.SUM
03/28/2006 12:41 PM 24,242 E400B44.ISO
03/28/2006 12:41 PM 4,550 E400B44.SUM
03/28/2006 12:41 PM 24,372 E400B46.ISO
03/28/2006 12:41 PM 4,545 E400B46.SUM
03/28/2006 12:41 PM 24,200 E400B48.ISO
03/28/2006 12:41 PM 4,533 E400B48.SUM
03/28/2006 12:41 PM 24,492 E400B50.ISO
03/28/2006 12:41 PM 4,550 E40OBSO.SUM
03/28/2006 12:41 PM 24,405 E400B52.ISO
03/28/2006 12:41 PM 4,535 E400B52.SUM
03/28/2006 12:41 PM 24,560 E408B34.ISO
03/28/2006 12:41 PM 4,742 E408B34.SUM
03/28/2006 12:42 PM 24,485 E408B36.ISO
03/28/2006 12:42 PM 4,746 E408B36.SUM
03/28/2006 12:42 PM 24,456 E408B38.ISO
03/28/2006 12:42 PM 4.733 E408B38.SUM
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03/28/2006 12:42 PM
03/28/2006 12:42 PM
03/28/2006 12:42 PM
03/28/2006 12:42 PM
03/28/2006 12:42 PM
03/28/2006 12:42 PM
03/28/2006 12:42 PM
03/28/2006 12:42 PM
03/28/2006 12:42 PM
03/28/2006 12:42 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 P14
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:43 PM
03/28/2006 12:44 PM
03/28/2006 12:44 PM
03/28/2006 12:44 PM
03/28/2006 12:44 PM
03/28/2006 12:44 PM
03/28/2006 12:44 P14
03/28/2006 12:44 P4
03/28/2006 12:44 PM
03/28/2006 12:44 PM
03/28/2006 12:44 PM
03/28/2006 12:44 P14
03/28/2006 12:44 PM
03/28/2006 12:53 PM
03/28/2006 12:53 PM
03/28/2006 12:46 PM
03/28/2006 12:46 PM
03/28/2006 12:46 PM
03/28/2006 12:46 PM
03/28/2006 12:46 P
03/28/2006 12:46 PM
03/28/2006 12:46 PM
03/28/2006 12:46 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM
03/28/2006 12:47 PM

260 File(s)

Directory of D:\CA06721

24,613 E408B40.ISO
4,729 E408B40.SUM

24,493 E408B42.ISO
4,748 E408B42.SUM

24,482 E408B44.ISO
4,718 E408B44.SUM

24,364 E408B46.ISO
4,726 E408B46.SUM

24,492 E408B48.1SO
4,729 E408B48.SUM

24,371 E408B50.ISO
4,723 E408B50.SUM

24,426 E408B52.ISO
4,723 E408B52.SUM

24,403 E420B38.ISO
4,683, E420B38.SUM

24,491 E420B40.ISO
4,685 E420B40.SUM

24,536 E420B42.ISO
4,687 E420B42.SUM

24,369 E420B44.TSO
4,668 E420E44.SUM

24,542 E420B46.ISO
4,661 E420B46.SUM

24,477 E420B48.ISO
4,679 E420B48.SUM

24,418 E420B50.ISO
4,679 E420B50,SUM

24,427 E420B52.ISO
4,664 E420B52.SUM

24,398 E430B38.ISO
4,679 E430B38.SUM

24,390 E430B40.ISO
4,680 E430B40.SUM

24,386 E430B42.ISO
4,665 E430B42.SUM

24,516 E430B44.ISO
4,669 E430B44.SUM

24,379 E430B46.ISO
4,678 E430B46.SUM

24,460 E430B48.ISO
4j673 E430B48.SUM

24,474 E430B50.ISO
4,664 E430B50.SUM

24,495 E430B52.ISO
4,656 E430B52.SUM

24,182 E448B38.ISO
4,745 E448B38.SUM

24,422 E448B40.ISO
4,727 E448B40.SUM

24,283 E448B42.ISO
4,725 E448B42.SUM

24,224 E448B44.ISO
4,743 E448B44.SUM

24,458 E448B46.ISO
4,739 E448B46.SUM

24,452 E448B48.ISO
4,722 E448B48.SUM

24,452 E448B50.ISO
4,722 E448B50.SUM

24,511 E448B52.ISO
4,730 E448B52.SUM

5,108,027 bytes

- 32P+ Source Term\Isotopes extracted with Light Elements

601,215 all.sum
1,170,232 DBWATT.ISO

174,608 DBWATT.SUM
25,988 E205B16.ISO

4,637 E205B16.SUM
26,093 E205BI8.ISO

4,682 E205BI8.SUM
26,167 E205B20.ISO

4,706 E205B20.SUM
25,995 E205B42.ISO

4,715 E205B42.SUM
25,951 E205B44.ISO

10/03/2006
04/11/2006
04/11/2006
04/11/2006
04/11/2006
04/11/2006
04/11/2006
04/11/2006
04/11/2006
04/11/2006
04/11/2006
04/11/2006

10:46
03:08
03 :08
02 :57
02:57
02:57
02:57
02:57
02:57
02:57
02:57
02:57

AM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
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04/11/2006 02:57 PM 4,707 E205B44.SUM
04/11/2006 02:58 PM 26,176 E245B16.ISO
04/11/2006 02:58 PM 4,649 E245B16.SUM
04/11/2006 02:58 PM 26,060 E245B18.ISO
04/11/2006 02:58 PM 4,672 E245B18.SUM
04/11/2006 02:58 PM 26,278 E245B20.ISO
04/11/2006 02:58 PM 4,687 E245B20.SUM
04/11/2006 02:58 PM 26,147 E245B22.ISO
04/11/2006 02:58 PM 4,705 E245B22.SUM
04/11/2006 02:58 PM 26,226 E245B24.ISO
04/11/2006 02:58 PM 4,719 E245B24.SUM
04/11/2006 02:58 PM 26,062 E245B26.ISO
04/11/2006 02:58 PM 4,734 E245B26.SUM
04/11/2006 02:58 PM 25,876 E245B28.ISO
04/11/2006 02:58 PM 4,739 E245B28.SUM
04/11/2006 02:58 PM 25,903 E245B30.ISO
04/11/2006 02:58 PM 4,731 E245B30.SUM
04/11/2006 02:58 PM 25,958 E245B32.ISO
04/11/2006 02:58 PM 4,719 E245B32.SUM
04/11/2006 02:58 PM 25,943 E245B34.ISO
04/11/2006 02:58 PM 4,715 E245B34.SUM
04/11/2006 02:58 PM 26,049 E245B36.ISO
04/11/2006 02:58 PM 4,714 E245B36.SUM
04/11/2006 02:59 PM 25,896 E245B38.ISO
04/11/2006 02:59 PM 4,723 E245B38.SUM
04/11/2006 02:59 PM 25,852 E245B40.ISO
04/11/2006 02:59 PM 4,715 E245B40.SUM
04/11/2006 02:59 PM 25,791 E245B42.ISO
04/11/2006 02:59 PM 4,725 E245B42.SUM
04/11/2006 02:59 PM 25,977 E245B44.ISO
04/11/2006 02:59 PM 4,711 E245B44.SUM
04/11/2006 02:59 PM 26,195 E273B20.ISO
04/11/2006 02:59 PM 4,674 E273B20.SUM
04/11/2006 02:59 PM 26,094 E273B22.ISO
04/11/2006 02:59 PM 4,704 E273B22.SUM
04/11/2006 02:59 PM 26,003 E273B24.ISO
04/11/2006 02:59 PM 4,711 E273B24.SUM
04/11/2006 02:59 PM 25,935 E273B26.ISO
04/11/2006 02:59 PM 4,730 E273B26.SUM
04/11/2006 02:59 PM 25,884 E273B28.ISO
04/11/2006 02:59 PM 4,722 E273B28.SUM
04/11/2006 02:59 PM 25,978 E273B30.ISO
04/11/2006 02:59 PM 4,722 E273B30.SUM
04/11/2006 02:59 PM 25,906 E273B32.ISO
04/11/2006 02:59 PM 4,732 E273B32.SUM
04/11/2006 02:59 PM 25,737 E273B34.ISO
04/11/2006 02:59 PM 4,724 E273B34.SUM

.04/11/2006 03:00 PM 25,698 E273B36.ISO
04/11/2006 03:00 PM 4,720 E273B36.SUM
04/11/2006 03:00 PM 25,843 E273B38.ISO
04/11/2006 03:00 PM 4,707 E273B38.SUM
04/11/2006 03:00 PM 26,065 E273B40.ISO
04/11/2006 03:00 'PM 4,727 E273B40.SUM
04/11/2006 03:00 PM 25,850 E273B42.ISO
04/11/2006 03:00 PM 4,721 E273B42.SUM
04/11/2006 03:00 PM 25,982 E273B44.ISO
04/11/2006 03:00 PM 4,732 E273B44.SUM
04/11/2006 03:00 PM 26,273 E303B20.ISO
04/11/2006 03:00 PM 4,658 E303B20.SUM
04/11/2006 03:00 PM 26,216 E303B22.ISO
04/11/2006 03:00 PM 4,697 E303B22.SUM
04/11/2006 03:00 PM 26,117 E303B24.ISO
04/11/2006 03:00 PM 4,721 E303B24.SUM
04/11/2006 03:00 PM 26,113 E303B26.ISO
04/11/2006 03:00 PM 4,725 E303B26.SUM
04/11/2006 03:00 PM 26,015 E303B28.ISO
04/11/2006 03:00 PM 4,720, E303B28.SUM
04/11/2006 03:00 PM 25,993 E303B30.ISO
04/11/2006 03:00 PM 4,756 E303B30.SUM
04/11/2006 03:00 PM 25,877 E303B32.ISO
04/11/2006 03:00 PM 4,738 E303B32.SUM
04/11/2006 03:91 PM 25,915 E303B34.ISO
04/11/2006 03:01 PM 4,730 E303B34.SUM
04/11/2006 03:01 PM 25,844 E303B36.ISO
04/11/2006 03:01 PM 4,734 E303B36.SUM
04/11/2006 03:01 PM 25,983 E303B38.ISO
04/11/2006 03:01 PM 4,720 E303B38.SUM
04/11/2006 03:01 PM 25,861 E303B40.ISO
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04/11/2006 03:01 PM 4,725 E303B40.SUM
04/11/2006 03:01 PM 25,986 E303B42.ISO
04/11/2006, 03:01 PM 4,727 E303B42.SUM
04/11/2006 03:01 PM 25,771 E303B44.ISO
04/11/2006 03:01 PM 4,728 E303B44.SUM
04/11/2006 03:01 PM 25,869 E303B46.ISO
04/11/2006 03:01 PM 4,723 E303B46.SUM
04/11/2006 03:01 PM 26,043 E303B48.ISO
04/11/2006 03:01 PM 4,719 E303B48.SUM
04/11/2006 03:01 PM 25,727 E303B50.ISO
04/11/2006 03:01 PM 4,709 E303B50.SUM
04/11/2006 03:01 PM. 26,043 E303B52.ISO
04/11/2006 03:01,PM 4,717 E303B52.SUM
04/11/2006 03:01 PM 25,950 E340B26.ISO
04/11/2006 03:01 PM 4,635 E340B26.SUM
04/11/2006 03:01 PM 25,951 E340B28.ISO
04/11/2006 03:01 PM 4,670 E340B28.SUM
04/11/2006 03:02 PM 26,004 E340B30.ISO
04/11/2006 03:02 PM 4,683 E340B30.SUM
04/11/2006 03:02 PM 25,795 E340B32.ISO
04/11/2006 03:02 PM 4,672 E340B32.SUM
04/11/2006 03:02 PM 25,718 E340B34.ISO
04/11/2006 03:02 PM 4,683 E340B34.SUM
04/11/2006 03:02 PM 25,936 E340B36.ISO
04/11/2006 03:02 PM 4,675 E340B36.SUM
04/11/2006 03:02 PM 25,781 E340B38.ISO
04/11/2006 03:02 PM 4,661 E340B38.SUM
04/11/2006 03:02 PM 26,006 E340B40.ISO
04/11/2006 03:02 PM 4,673 E340B40.SUM
04/11/2006 03:02 PM 25,866 E340B42.ISO
04/11/2006 03:02 PM 4,661 E340B42.SUM
04/11/2006 03:02 PM 25,900 E340B44.ISO
04/11/2006 03:02 PM 4,647 E340B44.SUM
04/11/2006 03:02 PM 26,031 E340B46.ISO
04/11/2006 03:02 PM 4,673 E340B46.SUM
04/11/2006 03:02 PM 25,680 E340B48.ISO
04/11/2006 03:02 PM 4,652 E340B48.SUM
04/11/2006 03:02 PM 25,816 E340B50.ISO
04/11/2006 03:02 PM 4,653 E340B50.SUM
04/11/2006 03:02 PM 25,796 E340B52.ISO
04/11/2006 03:02 PM 4,669 E340B52.SUM
04/11/2006 03:03 PM 25,892 E365B34.ISO
04/11/2006 03:03 PM 4,737 E365B34.SUM
04/11/2006 03:03 PM 25,907 E365B36.ISO
04/11/2006 03:03 PM 4,720 E365B36.SUM
04/11/2006 03:03 PM 25,981 E365B38.ISO
04/11/2006 03:03 PM 4,733 E365B38.SUM
04/11/2006 03:03 PM 25,67i E365B40.ISO
04/11/2006 03:03 PM 4,727 E365B40.SUM
04/11/2006 03:03 PM 25,639 E365B42.ISO
04/21/2006 03:03 PM 4,727 E365B42.SUM
04/11/2006 03:03 PM 25,891 E365B44.ISO
04/11/2006 03:03 PM 4,740 E365B44.SUM
04/11/2006 03:03 PM 25,692 E365B46.ISO
04/11/2006 03:03 PM 4,711 E365B46.SUM
04/11/2006 03:03 PM 25,925 E365B48.ISO
04/11/2006 03:03 PM 4,721 E365B48.SUM
04/11/2006 03:03 PM 25,886 E365B50.ISO
04/11/2006 03:03 PM 4,713 E365B50.SUM
04/11/2006 03:03 PM 25,796 E365B52.ISO
04/11/2006 03:03 PM 4,730 E365B52.SUM
04/11/2006 03:03 PM 25,966 E381B34.ISO
04/11/2006 03:03 PM 4,743 E381B34.SUM
04/11/2006 03:04 PM 25,976 E381B36.ISO
04/11/2006 03:04 PM 4,744 E381B36.SUM
04/11/2006 03:04 PM 25,998 E381B38.ISO
04/11/2006 03:04 PM 4,742 E381B38.SUM
04/11/2006 03:04 PM 25,975 E381B40.ISO
04/11/2006 03:04 PM 4,746 E381B40.SUM
04/11/2006 03:04 PM 25,849 E381B42.ISO
04/11/2006 03:04 PM 4,729 E381B42.SUM
04/11/2006 03:04 PM 25,856 E38IB44.ISO
04/11/2006 03:04 PM 4,740 E381B44.SUM
04/11/2006 03:04 PM 25,669 E381B46.ISO
04/11/2006 03:04 PM 4,723 E381B46.SUM
04/11/2006 03:04 PM 25,907 E381B48.ISO
04/11/2006 03:04 PM 4,724 E381B48.SUM
04/11/2006 03:04 PM 25.816 E381B50.ISO
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04/11/2006 03:04 PM 4,728 E381B50.SUM
04/11/2006 03:04 PM 25,779 E381B52.ISO
04/11/2006 03:04 PM 4,726 E381B52.SUM
04/11/2006 03:04 PM 25,851 E400B34.ISO
04/11/2006 03:04 PM 4,546 E400B34.SUM
04/11/2006 03:04 PM 25,627 E400B36.ISO
04/11/2006 03:04 PM 4,569 E400B36.SUM
04/11/2006 03:04 PM 25,876 E400B38.ISO
04/11/2006 03:04 PM 4,565 E400B38.SUM
04/11/2006 03:05 PM 25,975 E400B40.ISO
04/11/2006 03:05 PM 4,746 E400B40.SUM
04/11/2006 03:05 PM 25,911 E400B42.ISO
04/11/2006 03:05 PM 4,546 E400B42.SUM
04/11/2006 03:05 PM 25,720 E400B44.ISO
04/11/2006 03:05 PM 4,550 E400B44.SUM
04/11/2006 03:05 PM 25,807 E400B46.ISO
04/11/2006 03:05 PM 4,545 E400B46.SUM
04/11/2006 03:05 PM 25,674 E400B48.ISO
04/11/2006 03:05 PM 4,533 E400B48.SUM
04/11/2006 03:05 PM 25,858 E400B50.ISO
04/11/2006 03:05 PM 4,550 E400B50.SUM
04/11/2006 03:05 PM 25,897 E400B52.ISO
04/11/2006 03:05 PM 4,535 E400B52.SUM
04/11/2006 03:05 PM 25,904 E408B34.ISO
04/11/2006 03:05 PM 4,742 E408B34.SUM
04/11/2006 03:05 PM 25,894 E408B36.ISO
04/11/2006 03:05 PM 4,746 E408B36.SUM
04/11/2006 03:05 PM 25,930 E408B38.ISO
04/11/2006 03:05 PM 4,733 E408B38.SUM
04/11/2006 03:05 PM 26,035 E408B40.ISO
04/11/2006 03:05 PM 4,729 E408B40.SUM
04/11/2006 03:05 PM 25,929 E408B42.ISO
04/11/2006 03:05 PM 4,748 E408B42.SUM
04/11/2006 03:06 PM 25,918 E408B44.ISO
04/11/2006 03:06 PM 4,718 E408B44.SUM
04/11/2006 03:06 PM 25,815 E408B46.ISO
04/11/2006 03:06 PM 4,726 E408B46.SUM
04/11/2006 03:06 PM 26,039 E408B48.ISO
04/11/2006 03:06 PM 4,729 E408B48.SUM
04/11/2006 03:06 PM 25,764 E408B50.ISO
04/11/2006 03:06 PM 4,723 E408BS0.SUM
04/11/2006 03:06 PM 25,803 E408B52.ISO
04/1-1/2006 03:06 PM 4,723 E408B52.SUM
04/11/2006 03:06 PM 25,806 E420B38.ISO
04/11/2006 03:06 PM 4,683 E420B38.SUM
04/11/2006 03:06 PM 25,892 E420B40.ISO
04/11/2006 03:06 PM 4,685 E420B40.SUM
04/11/2006 03:06 PM 25,930 E420B42.ISO
04/11/2006 03:06 PM 4,687 E420B42.SU)M
04/11/2006 03:06 PM 25,786 E420B44.ISO
04/11/2006 03:06 PM 4,668 E420B44.SUM
04/11/2006 03:06 PM 25,908 E420B46.ISO
04/11/2006 03:06 PM 4,661 E420B46.SUM
04/11/2006 03:06 PM 26,072 E420B48.ISO
04/11/2006 03:06 PM 4,679 E420B48.SUM
04/11/2006 03:06 PM 25,878 E420B50.ISO
04/11/2006 03:06 PM 4,679 E420B50.SUM
04/11/2006 03:07 PM 25,868 E420B52.ISO
04/11/2006 03:07 PM 4,664 E420B52.SUM
04/11/2006 03:07 PM 25,797 E430B38.ISO
04/11/2006 03:07 PM 4,679 E430B38.SUM
04/11/2006 03:07 PM 25,867 E430B40.ISO
04/11/2006 03:07 PM 4,680 E430B40.SUM
04/11/2006 03:07 PM 25,780 E430B42.ISO
04/11/2006 03:07 PM 4,665 E430B42.SUM
04/11/2006 03:07 PM 25,986 E430B44.ISO
04/11/2006 03:07 PM 4,669 E430B44.SUM
04/11/2006 03:07 PM 25,940 E430B46.ISO
04/11/2006 03:07 PM 4,678 E430B46.SUM
04/11/2006 03:07 PM 25,825 E430B48.ISO
04/11/2006 03:07 PM 4,673 E430B48.SUM
04/11/2006 03:07 PM 25,876 E430B50.ISO
04/11/2006 03:07 PM 4,664 E430B50.SUM
04/11/2006 03:07 PM4 25,933 E430852.ISO
04/11/2006 03:07 PM 4,656 E430852.SUM
04/11/2006 03:07 PM 25,612 E448B38.ISO
04/11/2006 03:07 PM 4,745 E448B38.SUM
04/11/2006 03:07 PM 25,779 E448B40.ISO

I-
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04/11/2006 03:07 PM
04/11/2006 03:08 PM
04/11/2006 03;08 PM
04/11/2006 03:08 PM
04/11/2006 03:08 PM
04/11/2006 03:08 PM
04/11/2006 03:08 PM
04/11/2006 03:08 PM
04/11/2006 03:08 PM
04/11/2006 03:08 PM
04/11/2006 03:08 PM
04/11/2006 03:08 PM
04/11/2006 03:08 PM

259 File(s)

Total Files Listed:
815 File(s)

4 Dir(s)

4,727 E448B40.SUM
25,722 E448B42.ISO

4,725 E448B42.SUM
25,822 E448B44.ISO

4,743 E44BB44.SUM
25,885 E448B46.ISO
4,739 E448B46.SUM

25,889 E448B48.ISO
4,722 E448B48.SUM

25,791 E448BS0.ISO
4,722 E448BSO.SUM

25,947 E448B52.ISO
* * 4,730 E448B52.SUM
5,863,592 bytes

491,340,598 bytes
0 bytes free
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8.0 RESULTS AND CONCLUSIONS

This calculation determined that increasing the ISFSI Technical Specification 3.1.1.(3) burnup limit to either 50
or 52 GWd/MTU, while maintaining the assembly thermal limit at 660 watts would be sufficient to allow all
HSMs in Phases I - Ill to be utilized by 2011. However, a 52 GWd/MTU Imit will offer slightly more margin for
changes in the assembly loading schedule. Assembly neutron and gamma source spectrums bounding all
assemblies up to a 52 GWd/MTU burnup limit at the time when they have cooled to 660 watts are provided in
Tables 6-6 and 6-10, respectively.
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APPENDIX A - STANDARD CE 14X14 ASSEMBLY LIGHT ELEMENT MASSES FOR LOADING.
TIME CASES



AppendbA
CA06721 p. 

4
0

MASSES Flux = 4I ZISoy-4 SS-30, SS-302 ,incone,-X750 ,iConel-621 AOrBC 2f120 U02 Impuritiesm ,

Top I_ (g Flux Factor _Aljusted (kg) I i__ _ement Mass(k)g) M (kg) Massjkg) Mass(kg) IMaa(kg) Mass(kg) I~as(kg) Element aTotal (kg)"

Zioy-4 I H 0.2-01_.OOE+0.0E0 O.OOE+O 0 O.OOE.. 0, ÷0 __00( 0,E+O0 0.00E.430 H 0.OOE+O
SS-304 5.08 0.16 0.81 0.002+00 O.002+00 O.OOE+00 0002.00 0.OOE+00 0.002E+00 0.00E+00 0,00E+00 U_ 0.00E-0C

SS-302 B 0.00E+00 0.00E00 0.002+00 O.0E.00 0.•.0. 00 0.00E÷00 0.OOE+00 0.002'4)0 B 0.00+E00

Inconel-X750 1.10 0.18 0.18 C 000E+O 6.50E-04 0.O0E+00 7.02E-05 O.00E÷00 O.OOE+0 02.00E+O 0.OOE00 C 7.20E-04

1ncone"25 N __0.002+00 1.06E-03 O.OE+00 2.2gE-04 0.00E00 0.0 0.+00 0.00E+00 O.00E+00 N 1.29E-03

AIJ2OrBC 0 _0.OOE+00 O.OOE+,00 0.000+00 .OOE+00 O.OOE+00 0.00E+00 0.002+ 0.00+E00 0 O.00E+OC

Ir0 f} F 0.OE00 000+00 0002.+00 0.OOEW .GE00 0.002+00 0.002+001 0.00E+001 0.OOE+00 F 0.002.OC
kg U (for U0 2 Impurities)t, ,_, 0,00E+04 O.00E+0W 0.00E+00 0..0E+000 O.OE.0000 0.002E+O 0,00E+00 O.OOE+00 Na 0.00.E+0

Total 6.16 0.991 JMg I 0.002..O0 O.OOE÷00 0.00E-00 0.OOE+00 0.00E+00 0.OE+00 0.00E*00 O.00E+00 Mg 0.002E+0-

At I 00.00E+0 0.OOE+00 O0.02+00 1.40E-03 O.00E+O0 0.00E+00 0.OE+0 0.00.0400 AJ 1.40E-02

-i 0.00+003 8.13E-03 0.00E+001 6.27E-04 0.00+O00 0.002+00 0.00E+00 O.O0E+00 Si 8.65E-03

!- ,P 0,00E+00 3.66E-04 0,002E'04 O.00EG+O0 0.00E+00 0.00E+00 0.00+E00 O.OOE+00 P 3.66E-04

/. _ IS 0.00E+00 2.44E-04 0.O÷002. 1.23E-05 0.00E00 0.00E+00 .000E200 O.OOE÷00 S 2,66E-04
CI 0.0E.O.00 0.00 .40 0 O.OOE.00 0.002+00 0.00E+00 0.00E+00 0.00E.00 O.OOE0O0 Ca 0OOE+02

Ca O__ 0.00 0.002+00 0.002E-00 0.OOE0+ 0.0OOE+00 0.004E00 0,002.001 0.00E00 Ca 0.00+E0C
"11 O.OOE+00 O.00E+00 0.OOE+00 4.39E-03 0.00E+00 0.002E+0 0.00E+00 O.00E+00 "i 4.39E-0•3
V O.02+001 O.00E+00 0.OOE2O0 0.00E+00 0.002+00 0.OOE+00 0.00E+00 .002+00 V 0.00E+00

C_" O.OE_0 +00 1.54E-01 0.00+E00 2.63E-02 0.00E+00 O.OOE+00 0.00E+00 0.002+00 Cr 1.81E-01
-- " _ O.OOE+00 1.63E-02 0.00E+00 1.23E-03 0.O0E+00 O.00O+00 0002+00 0.00E+00 Mn 1.75E-02

Fe 0.00E+O0 5.58E-01 0.OOE+00 1.19E-02 0.00E+00 O.OOE+00 0.00E+00 0.00E+0O Fe 5.702-01
_Co O.002+00 6.50E-04 0.00E+00 1.76E-03 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 Co 2.41E-03

Ni 0.00E+00 7.25E-02 0.002+00 1.26E-01 0.OOE-00 0.002+00 0.002+00 O.00E+00 Ni 1.99E-01
_Cu0.00E+00 0.00E+00 0.001E÷00 8.78E2-0 0.OE+00 0O0OE2+0 0.002+00 0.002+O0 Cu 8.78E-06

_Zn O.002E.0 0.00E+00 O.OOE+00 0.002E+0 0.002E00 0.OOE+00 0.00E+00 0.OOE+00 Zn 0.OOE+00
_zr O.00E+00 O.00E+00 O.OOE+00 O.OOE+00 .00+E.00 O.OOE+00 0.00E+00 0.002+00 Z 0.00E+00
Nb O.00E+00 8.13E-05 O.OOE+00 1.53E-03 0.00E+00 O.002E00 0.00.E00 O.00*O00 Nb 1.812-03
Mo O.002+00 0.O00+00 0.00E+00 O.OOE+00 0.OE+00 0.000E+0 0.00E+00 0.00E+00 Mo 0.00E+00

g_ Ag.002+0 0.00E+00 0.002+00 0,002+00 0.00E+O0 0.002E00 0.002+00 0.002+00 C . 0.002+00
Cd 0.00E+00 0.002E00 O0.02+00 0.OOE+00 0.00E+O0 0.002+00 0.00E+00 0.00E+00 Cd 0.00E+00
In O.OOE2+ 0.002E00 0.00E+00 0.000E+0 0.02+00 0.002.E30 0.00E+00 0.002E00 In 0.00.+00
_S O.02+00 0.0o*o00 O.002+00 0 .002+00 0.002E00 0.00+E00 0.OOE+00 0.00.E00 Sn 000E+00

,._____________ ________ ________ __O____ 0.00E+00 O.002*00 O.OE+00 0.002+00 0.002+00 0.002+00 0002.00 0002.00 Gd 0.002+00
_rO]F -.00 2+ 00 0.00 2+00 0.00 2 0 0.00 2*00 0.00 + 0 0,00 2.O 00 0.000+00 0. 002. 4 E.002+00

Hfi0.002+00 0.00E+00 0.002+00 0.002+00 0.00E+00 0.00E+00 0.00E+00 0.00E+O0 Hf 0.OOE+00
W____0.002+00 0.002+00 0.002+00 0.002E00 0.00E+00 0.00EO2+ 0.00.E00 0.002+EO0 W 0.00E+00

Pb 0.002+00 0.O2*010 O.2+00 0.002E+00 0.00E÷00 0.00E+00 0.,0E.40 0.00E2O0 Pb O.02+00
I U.UU.A~ IJJ T0i. 00 O.OOE+0 0. 0 EU, UJZ"+U U.0E+00UU U.IA+,0.WI uU.JEu-0 O.OOE+uIB Iu

_________________~~~I~ I____ _______ ______D1II 0.00E+00 1 O.OOE*0 002 J 0.2+001 0.002+001 o.002E

__ _ __ _ I_ _ _ _ _ _ 0.00E.001 ~0O00E+ 0 :01 02+00 I 1002+001 0.00E+001 0.002.{

-i
O.OOE+00

O.OOE+O0 ITh~~~~O.OOE+00 I .0')
0.600E0otlu 0.8gE+00
0.00E+0OlTotal 9.892-01
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F1Zk.Iay-4 SS-3U SS-302 Inconel-X750 Inconel-625 AO-B4 C ErO 1  U02 Impurities

Plenum iase (kg) Flux Factor Adjusted (kg) I sElemet I Mass(kg) Masskg) ass(kg) Mass(kg) Mass(kg) IMass(kg) IMass(kg) iMas$(kg) Element Total(kg)

ZJrcaloy-4 8.95 023 2,06 IH I 2.68E-05 0.OOE+00 0".02+00 __ 0.00E+00 0.00E+00 0'00E+00 0I02E+00: 0.00+00 I 2.68E-05

SS-304 . 0.OOE+00 0.000400 0.002+00 .OOE000 .OOE0O O 5. +00 LI 0.00E+00
T>S,-302 7.98 0.17 1.36 6.80E-07 0.0OE.00 0.0200 0.02+00 0.002÷00 0002.03-0 0.00E+001 0.02E+00 B 6.80E-07
,rcn,-X750 -C 5.56E-04 0.00+E00 2.03E-03 0.OOE.00 0 .00+00 0.00E00 0.0E0+00 [ 0.00E00 C 2.59E-03
lnconel-625 N 1.65E-04 O.O0E+00 1.76E-03 0.00E+00 0.00E+00 0.002+00 0.00E+00 0.OOE+00 N 1,932-03
AOZ3"B4C i_0_ -1.96E-03 0.00E+00 0.00E.000 .OOE+00 0.00E+00 0.000+00 0.002+001 0.00E+00 0 1.96E-03

F-,O -r I _0.00+00 .000E.00 0.0E ,0020 0.00+O*0 0.002+00 0.00+0010 .00+001 0.002+00 F 0.00E+00

kg U (for tJO2 Impurities) _____- Na j .OOE+001 0.002+00 0.002+00 0.001500 0.OOE+00 0.002400 0.0~0 O.OOE+00 Na j .OOE+00O
Total 4 342'M ________
Tot.____1 _ _ ,_____1___.93 _ -1 - ___34_2_ 0.00E+00 0.002E+00 0.2+00 0.002-.00 O.00E+00 0,00E+O0 0.00E+00 0.002E00 Mg 0.00E+00

_ ___ _Al. . . A 4.94E.05 & 0-0E0+00 0.00+E000 0.000+00 0000.000 0.0 0 0 0.00E00 A i 4.94r-05
Si 1 0.00t+00 O.00+E00 1.36E-02 O.OOE+00 .00+E-00 0.00E+00 0.00E+00 0.002E.00 SI _ 1.36E-02

-+- ". P 0.+00 0.00E+00 6.10E-04 0.00E+00 0.002+00 0.OOE÷00 0.00E+00 0.00E+00 P 6.10E-04
6__.__._S 7.21E-05 0.0OE+00 4.07E-04 0.00E+00 0.0012+00 0.002.+0 0.00E+00 0.00E+00 S - 4.79E-04

-C 0.00E+00 O.00E+00 0.00E+00 O.OOE+00 0.002+00 0.00E+00 0.00E+00 0.00E+00 CI 0.0oE+00
Ca 0.OE+00 .O0•E+00 0.00+E00 o.o0E+00 0.002+00 0.ooE+00 0.00E+001 0.00+E00 Ca 0.00*+00
Ti I 4.12E-05 .000E.00 0.00E+00 0.OOE+00 0,00E+00 0.00E00 0.001+00 0.00+E00 "f 4.12E-05

"_V _ 4.12E-05 0.00+E00 0.00E+00 O.00E+00 0.00.+00 0.00E+00 0.00E+00 0.00E+00 V 4.12E-05
Cr_ _ 2.57E2.03 0.0+00E 2.44E-01 0.OOE+00 0.002+00 0.00E+00 0.00E+00 0.00E+00 C( 2.47E-01

_Mn - 4.12E-05 O.002+00E 2.71E-02 0.OOE+00 0.002*0 0.002E+00 0.00E+00 0.00E00 Mn 2.72E-02
_Fe._ _ 4.83E-03 O.00E+00 9.45E-01 0.00E+00 0.002+00 0.00E+00 0.00+E00 0.00E+00 Fe 9.49E-01
ICo I. 4.12r-051 O.00E+00 1.09E-03 0.00E+00 0.00+E00 0.00E+00 0.00+E00 0.00+E00 Co 1.13E.03
Ni 1.44E-04 0.00E+00 1.21E-0l 0,00E+001 0.0012+00 0.0012+0 0.00E+00 0.OO02+0 Ni 1.21E-01
Cu 4.12E-05 0.00E+00 0,00.+00
Zn. C
Zr

0.00E+00
O.00E+00
0.00+E00
0.00E+00
0.OOE+00

0.00E+00 O.OOE+00 O.OOE+O Cu
0.00E+00 0.00E+00 0.002E+0 Zn O.OOE+00

4.12E-05

( r1.I--
l 2.02E+00

3.83E-04
0.00E+00:+00 0.00+E00

-4- --4-.....
_ 2__---4-.

.1.

I

0.00E2001 0.00E+00 0.00E.•0 (

lCd 5.15E-07 O.00E+001 0.002E+00. O.E0+00 0.00E+00 0.00E100 0.00E+00 0.00E+1
In 0.00E+00 .002E+00 0.00+E001 0.002+00 0.00E+00 000E+00 0.00E+00 0.00.E00 In -0.0E+00

Sn 3I30E-02Sn 3.30E-021 0.00.E00 0.00E+00 0.00E+00 0.002E+00! 0002.00 0.00E+00 0.00E+00
Gd I 0.00E+001 0.00E+00 0.00E+00 0.002+00!- 0.00E+001 O.OOE+0 0.002E+00 0.002-,+00 Gd 0.00O+00
Er O.00E+00 0.00+E00 0.00E+00 0.00.-001 0.00S+00 0.00E+00 0.00E+00 0.00,-O20 Er 0.00E÷00
Hf 1.61E-041 0.00E+001 0.00E+00 0.00E+00I O.00E+00 O.OOE+O0 0.0E2+00 0.O0E+00IHf 1.61 E-04
w 0.0E0+00 0.00E+00 w 4.12E-05
Pt :E00 0.00E+00

0.00E+00

4.12E-071 0.00E+C
2.06F+001 O.OOE÷001 1.36E+00 0.002.00 0.00+00! 0.00E+00 0002E+00
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RFlux Zircaloy-4 SS-304U SS-302 Inconel-X750 I InconeJ-625 A1zOn'BC Er2O, U02 ImpuritiesM-ssbkge "ft Ioa FlxFcor IAjstd(g)llmn
Active Fuel Region I.ase (kg) )Fux Factor A ) Element , Mass(kg) Maa lsskIc Maxss(kg) )Mass kg) iMassk( kI Mass kg) I Masatkg) Element kg)
Zircaloy-4 1 112,191 

1. 112.191 H 1.46E-03 0.OOE+001 0.00+E00 0.00E+00 0.002E+00 O.OOE+0 ..00E+00 0.002+00 H I 1.46E-03
SS,304 I_, •_ Li 0.002E00 0.00E.00 0.00E+00 0.00E+00 00E0 O.OOEO 0 0E. 00 200 0.00E+00 4.00E-04 LI I 4.00E-04
SS-302 I B 3.70E-05 0.00E+00 0.00E+O0 0.OOE+00 0.00E+00 3.50E-01 0.00*E00 . 4.00E-04 8 -__3.5OE-01
Inconel-X750 - _ C 3.03E-02 0.OOE+001 0.OOE*00 0.00r+00 0.00+E00 9.71E-02 0.002+00 4.00E-02 C 1.N7Z-01
Inconel-625 I I N 8.97E-03 0.OOE+00 O.OOE+00 O.OOE+0O 0.00+E00 1.14E-03 0.00E1500 4.O0E-02 N I 5.01E-02
AI203 -B.C 11.4 • . 11.40 0 1.07E-01 0.OOE+00 0.00E+00 0.00E+00 0.00.+00 4,94E+00 3.64E-01 5.38-E01 0 5.92E+01
Er20 2.9 11 2.90 F 0.002+00 0.OOE+00 0.00E+00 0.00+E00 0.OE00 2.85E-04 0.00E+00 6.00E-03 F . 8.29E-03
kg U (for U02 Impurities) 4001 11 400.00. Na 0.00E+00 0.00E+00 0.00E+00 0.OOE÷00 0.00+E00 2.28E-02 0.00E+00 6.0OE-03 Na 2.88E-02

__"_IM 0.00E+00 0.O00 0 O.OOE00 0 0.00r=+00 '.00200 1.14E-01 0.002E00 8.00E.-04 Mg 1.15E-01
_ Al 2.69E-03 0.0OE+00 O.002+00 0.OOE+00 0.00E+00 5.55E+00 0.00+O00 6.68E-03 Al 5.56E+00
I Si " 0.00E+O0 0.OE+00 0.00E+00 0.00E.00 0.0OE.00 2.28E-01 0.002+00 4.84E-03 SI 2.332E.O1

. P 00E0+00 0.00E+00 0.002400 0.002E00 0.00E+00 0.00E+00 0,00E+00 1.40E-02 P 1.40E.02
S 3.93E-03 0.002+00 0.OOE400 0.00E+00 00,0200 0.002+00 0,00E+00 O.00E+00 S 3.93E-03
CI 0.00E+00 0.00E+00 0.00E+00 0.002+00 0.00+E00 2.85E-04 0,002+00 1.40-02 I C 1.43F-02
Ca 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00.+00 4.56E-02 0,002E00 8.001-04 Ca 4.64E-02
Ti 2.24E-03 0.00E+00 0.00E200 0.00+E00 0.00=+00 0.002+00 0.0012+00 4.006-041Ti 2.64=-03
V 2.24E-03 0.00E+00 0.0O+00) 0.004E00 0002.00 0.00E+00 0.00E+00 1.20E-03 iV 3.44E-03

U02 4.54E+02 k9_ CM 1.40E-01 0.OOE+00 0.00E+00 0.00E+00 0.002+00 1.80E-02 0.0012+00 1.60E-03 Cr 1.60E-01
1001.36 Ibs - Mn 2.24+-03 0.0OE+00 0.0OE+00 0.001+00 0.002+00 1.80E-02 0.00E+00 6.80E-04 IMn 2.09E-02Conservative corpared With CA03'830 ..... " Fe 2.52E=-01: UOOE+00 0.00E+00 O.00E+00 0.001=*001 1.80E-02 0.0E+00 1.20E-01 IFe 3.90E-01

C" _ "" Co .024 +00 0.002+00 0.002+00 0.00E+00 0.002+00 0.00+E00 0.002+00 4.001E-04 Co 2.64E-03
Mssy otal weight- 6.07E÷02 k _ Ni 7.85E-05 0.00E+00 0.00E+O0 0.00E+00 0.00E+00 0.02+00 O.OOE+00 1.200-01 Ni 1.281E-01

1338.80 Ibs COJ 2.24E-03 0.00E+00 0.00E+{0I 0.00E+00 .0.0012+00• 0.ODE+O0 O.00E+00 4.001=-04 C~u 2.64E=-03
Conservative compared with CA03830 Zjn:: 0.ODE+00 0.00E+00 O .0OE'•00 0.00E-H00 0.OE00E+O.W •E+O0 O.00E+00 1.61E-02 Zn 1.61E=-02

- -Zr I1.10E+02 00E0 O.OOE.+O0 0.00 11+00 0.0 E+00 .0...0 O.00E+O0 OOOE+00 O.00E+00, Zr 1.10E.+02
SNb 1.35E-02 O.G0E+OD 0.00r=+0 0.0EO O.OOE+00 . ... :0E+00 .0.:0E+00 0.001+001 O.O+ Nb 1.35E=-02
iMo 0.0OF÷00 0.00E+00 0.00E÷00 ,0.00,E+00 0.00E+00 0:OE00 _ .+ O 0,00-HI 4.00E-03 Mo 4.00E-03
iAg 0.00 15+00 0.0+< .00E÷00 0.0012+00 0.00E+00 0.00E+00 0,00E+00O 4.00E-05 Ag 4.00E-05
Cd 2.80E-05 0.00E+00 0.E-OO.00E+00 O. 0.0E+00 O.0OE+O0 0.0012 +00 1.00E-0 Cd 1.00E-02

SIn 0.0012+00, 0.00E+00 0.0012+00 0.0OE+00 0.00E+O0 O.00E+O0 0.00E+O0L 01=S n8.0=0

3866 Sn 1.79E+OC 0.00E+001 0.001+00 O.00E+00) O.002+00 0.002+00 0,00E+00 1.60E--03Sn •1.80E-O0
Gd 0.00E+001 0.00E+00 1.14E-03 2.00E+00 0.00E+00 Gd 1.14E-03

.G00 2.54+001- - 0.00M+00I Er 2.54E+0C
0.00E+00I Hf 8.75E-03

3,04E-03
0.00E+O0 0.00F+00 0.00E+00 4.00E-04
0.001+00 O.OO+001 F.( 1,60E-04

IITli 0.00E+0( 0.OOE+00 0.00E+00 O.OOo+001 0.00E+00 1.20E-02
U 2.2412-01 0.00E+00 I 0.00E+00 0.00E+00) 0.00E+00
Total 1.1 2E÷02 0.00E+00 I0.00E+00 0.00E+001 0.OOE+001 1.14E+01 2.90E+00 5429=+C

Total 1.122*02 0.002+00) 0.002+00 0.002+001 0.002+001 1.142+01 2902.00 5422+0
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F Flux Zircaboy-4 SS-304 SS-302 incone-X750 lnconel-825 A120z-B4 C Er2 03 U0 2 Impurities

Bottom Nozzle se (kg) Flux Factor JAqjusted (kg) I Element Mass(kg)' Mass k Mss I Mass kg) Mass k Mass k Mass I Mass k Element Total (kg)

Zircaloy-4 I 0.00 H I_ 0.00E+00 0.00E+00 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0 .002+00 H 0.00E400

SS-304 5 0.221 1.10 Ii 0.004O00 0.00E÷00 0.002+00 0.00+200 0.001+O0 0.OOE+40 0.00E+O0 0.00E+00 Li 0.00E+00
SS-302 0,001 _ 0.OOE-00 0.00E;00 .002E+00 0.00*E00 OO.E+00 O.00E+00 O.OOE+00 0.00E+00 B 0.00E÷00
Inconek-X750 " , 0..00CE+00 8.802-04 0.00E+001 0.00E+00 3.54E-04 0.00E000 0,00E240 0.OOE+00 C_ _ 1.23E-03

AnconeI-625 1.36 0.6 0.35 N0 0.00E÷00 0 .OOE+00 0.002+00 0.OOEO .E00 0.001+00 0.OOE+00 N 1.43E00.00.

AnzO-1B3C 0.51_ 01 0.00E+00 0.00E-00 0.0024-00 0.00+E00 0.002E40 0.00E+00 0.00+E00 O.00E-W00 N .00.+00

0r.O0 F I O.002E+00 0.002+00 0.002+00 0.00E+00 0002.00 0.004E+00 0.00E-00 0.O0E+00 F 0,002E0C

kg U (for U02 Impurities) 0.001 Na 0.00E+001 0.00E+00 0.00E+001 0.0OE+00 0.00E+00 0.002E÷00 0.00E.00 0.002+00 Na 0.02+00

Total 6 - .36; 1 453! -Mg 0.002+001 0.002++00 0.00E001 0.0+0 0020 .002+001 0.002+00 0O.002+00 M00200t I 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.412-03 0002.00 0002.00 0.001+00 A0 1.41E-03

Si 0.00E+00 1.10E-02 0.00E+00 0.OOE+00 1.77E-03 0,00E100 0.00E+o0 0.OOE+00 Si 1.28E-02
P O.OOE+00 4.95E-04 O.002+00E 0.OOE+0 5.302E-05 .OOE+00 0.002E+00 0.OE+00 P 5.48E-0:4
S 0.002E00 3.30E-04 O.00E+00 0.00E+00 5.30E-05 0.00+E00 0.00E400 O.OOE++00 S 3.83E-04

CI 0.002E+ 00 0.00 0..+00 0. 002+00 0.0024-0 0 0.000+00 0.002+00 0.002+00 0.00E+00 CI 0.002+00
Ca 0.002+00 O.OOE+00 O.00E+00 0.002+00 O0.02+00 0.00E+00 0.002+Eo00 O.OOE20 Ca 0.002+O0

Ti O.+00 0.00+E00 0.00+E÷0 0.0OE+00 1.41E-03 0.00E+00 .000E200 0.OOE+00 Ti 1.41E-03
V 0.00E+00 0,002+00 0.00+E00 0.00E+00 0.002+00 0.000+00 0.02+00 0.002E+00 V 0.00E+00
cr 0.00+00 2.09E-01 0.00E+00 0.002E+0 7.60E-02 0.0OE+00 0.002E400 O.OOE+00 Cr 2.85E-01
Mn O.002+00 2,201-02 O0.OE+00 O.0OE+00 1.772E-03 0.00E+00 0.002+00 O.OE+00 Mn 2.38E-02
Fe 0.00+E00 7.56E-01 O,00E+00 0.002+00 1.77E-02 0.00E+00 0.002EO0 O.00E+00 Fe 7.

73E-j1
Co 0.00E+00 8.80E-04 0.0OE-+0 O.00E+00 3.54E-03 0.00400 0.002E+00 0.00+E00 Co 4.422-03
NI 0.004E+00 9.81E-02 0.002+00 0.OOE+00 2.OSE-01 0.0OE+00 0.00E+00 0.00E+00 Ni 3.03E-01
Cu 0,00E+00 0.002+00 0.O00+00 0.002+0 0.00+00 0,002+ 00 0.002+0 0.00E+00 Cu 0.00E+00
Zn 0.00+E00 0.OOE+00 O.00E+00 0.00+E00 0.002+00 O0 0.0+00 0.004E+00 I 000.E+00 Zn 0.00E+00
Zr 0.002+00 0.00E+00 O.OOE+00 0.00E+00 0.002+00 0.002+00 0.00E+00 0.002100 Zr 0.0OE+00
Nb 0.002E+00 1.10E-04 0.00E+00 O.OE-02 1.29E-02 0.00E+00 O.00E+00 O.OOE20 Nb 1.30E-02

. Mo 0.002+00 0.00E+O0 0.002+00 0.00E+00 3.15E-02 0.002+00 0.0021-00 0.O0E000 Mo 3.15E-02
I A g 0.00+E00 0.002E00 0.002E00 0.002+00 0.00E+00 0.00400 0.004E+00 0.002+00EAA 0.02+00
I iCd I 0.02+00O 0.00E+o0 0.00E+00 0.00E+00 0.00+E00 0.00+E00 0.00E0o0 002.OE+0 C: 0.002+0;0
___ __In _0.002+00 0.OOE+00 0.00+E00 0.00E+00 0.00E+00 0.002400 0.00+E00 0.00E+00 In 0.002E+0
_ ISn I__ 0.00.E00_ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.002E00 0.00E+00 0.002+00 Sn - 0.00E÷00

I _Gd I 0.00E00 O.002+0 0.002E+00 200 200 0.002E+0 0.002+00 0.00E+00 Gd 0.00E+00
E-, . Er 00.00+00 ,0.O00200 0.00E+00 0.00E. 0.002+00 0.OOE+00 Er 0.002+00

-__ Hf ______ 0.002E+00 0.00+00 0.002+00 0.OOE+O0 0.00QE+00 0.002+00 0.002E+0 0.00E+00 Hf 0.00E+00
1W IO.02+00,00 0.+00+ 0.00E+00 O.00EO0 0.00E+OO 0.00+E00 0.002+00E I 0.00E+00 W 0.002E+00
Pb O.OOE+OC O.)OE+0- 0.00+E00 0.00E+O0 0.00E+001 O.OOE+00I 0.00+E001 O.00E+00 Pb 0.00E+00
BiO._OEO_0 -+00 0.002E+O 0.00E+00 0.004E+00 0.00E+001 0.002E+00181 0.2OE+00

0.002E00) 0.004E00 Th 0.00E+00
U 0.00E+÷( 0.002+

________________ 1' ________ _________ ________ Jiotal

0.00E qý0 ,002+001
O.OO~oo otal 1.45E+00
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_________ ____ _____1Zirtaloy-4 1SS-304 ISS-302 lnconel-X750 lnconel-25 AJZOB.C ErAO U02 Impurities
Assembly Toot____ I __Element IMass(kg) Mass(kql) Mass(kg) Mask) Mass(kg) Mass(kg) Mass(kg) Massk) Element ITota (kg)

it!H J 1.49E-03 .0.00E+00 0.00E+00 0006+00 0.00E+00 0.0OE.00 0.00E+00 0.00r+00 H J 0.00149
u 0.00E+O0 0.00E+0o 012 000 0 +00 0.004E+O0 0.006E00 O.00E00 0.00E+00 4.00E-04 Ll 0.00040

113 1 3.77E-05 0.00E;5)0 0.00E+00 0.00E+WO .00E+O0 3.50E-01 0.00E+00 4.00E-04 ;B0.35008
_C 3.08E-02 1.53E-03 2.03E-03 7.02E-05 3.54E-04 9.71E-02 O.00E+00 4.00E-02 C 0.17196

_ , N , 9.14E-03 2.49E-03 1.76E-03 2.29E-04 0,00E+00 1.14E-03 0.OOE+00 4.00E-02 N 0.05476

10 1 O 1.096-01 0.00E+00 0.OOE+00 0.00E..00 .006M+00 4.94E+00 3.64E-01 5.38E+01 0 59.19091
F 0.00E+00 0.00E.0O 0 0. 00E+00 0.006+0o 0,00+00 2.85M-04 0.006+00 8.006-03 F 0.00629

_Na 0.00E+00 0.00.00 0.0OOE+00 0.OOE+o0 0.006+00 2.28E-021 0.00E+00 8.00E-03 Na 0.02880
-. .- .1 O.006E+00 0 00. 0.OOE+00 0.006=+O0 0.00+00. 1.14E-01 0.00E400 S.00E-04 Mg' 1 0.11480

_Al 1 2,74E-03 .00E0200 0.00D-0 1.406-03 1,41E-031 5.55E÷00 0.00r=+00 6.68.-03 AJ 5.58142
.... .. ___--O.0E+000 1.916.02 1.36E-02 5.27E-04 1.776-03 2.28E-01 0.00E*00 4.84E-03 SI 0.26783

.,, _ P 0.00E+00 8.61E-04 6.10E-04 0.006+00 5.30E-05 0.001+00 0.00E+00 1.40E-02 P 0.01552
S __4.00E-03 6.746.04 4.07E-04 1.23E-05 5.30E206 0.00E+00 0.OOE÷00 0.00E+00 S 0.00504
CI 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00=+00 2,85E-04 0.00E+00 1.40E-02 C . 0.01429

Ica 0.00E+00 0.001600 0.00+00 .000E+00 O.00 E+00 4.56E-02 0.00E+00 8.00E.04 Ca 0.04640
2.28E-03 0006.000 00.E+00 4.39E-03 0.41006 0.00a+00 0.00E+00 4.20E-04 Vi 0.00849

_ _I 2.28M-03 0.00+00 O.OOE6+00 0.00+0 3.05E+-02 0.001600 0.00+00 1.20E-03 V 0.00348
__ 1.43E-01 3.63E-010 2.00 E-01 0,0 2.630-02 0.60E-02 1.801-026 0.006+00 1.60E-03 Cr 0.8724D
IMn 2.28EG-03 3.83E-02 2.71 E-02 1.23E.-03 1.77E-03 1.80E-02 0.00E+00 6.80E..04 Mn 0.08936

2.57 E-0 1 1.31E +00 9.45E-01 1.19 E=-02 1.77 E=- 62 1.8 E- 2 O.O DE+00 1.20E-0 1 Fe 2 Z6 M35..- Co 2.28E-03 1.53E-031 1.0SE-03 1.76E=-031 3.54E-03 0.00E+00l 0.00E+00 4.00E-04 Co 0.01060
Ni 5.00E-03 1.71E-01! 1.21E-01 1.26E-01• 2.O5E-01 0.00E÷00 I0.D0E+00 1.20E-01 Ni 0.75120

. ... Cu 2,28E-03 0.00E+00 0.00E+00 8.78E-05 0.00E+00 0.OOE+001 0.00+E00 4.00E-04 CU 0.00277
Zn O0.OOE+00 0.002+00 0.006+00 0.00E+00 0.006+00 0006.00 0.00E+00 1.61E-02 Zn 0.01610

•_zr 1.12E+02 0.0•E+00 0.001E+-0 0.DE00E0 0.00E+00 0.00E÷00 O.O0E+00 O.00E+00 Zf -111t.81640
-.. .. t Nb .37E-02 1.91E-04 1.36E=-04 I.53E-03 1.29E-02 0.OE00 •O .00E+00 O.0012+00 Nb 0.02a47

mo --- O .0500 O.00E-M) O.00E+O0) 0.oOE+00 3.151=-02 0.00E+00 0.0OE+00 4.00E-03 Mo • .35
Ag O .00E÷00 0.001=÷00 0.00 O.0E O .0E,-+00 0.00E+o0 GO.E+00 4.00E-05 AP•0.000
Cj 286E-05 0.0÷0 00E0 ".0+0 001+0 00E0 .00E+00 1.00E-02 Cd 0.01003
Rn :' O.OGE+O0l O.O0.E,.,1 O.OOE÷O0l O.O GEH•O O.OOE,•O0 O..•E O .OE+00 8,00E-04 In + 0.00080

5~n I asF+00 Cl 000E+OOlf nnO rF+C0 OOBOF0fl 0 f+04fO0 flf lF÷Yl O nnF+C 1 R11l.ml; , I 829S2Sn I B3E+00 , 0 DOE+00 OOOE-001 OOOE+00 000r=+001 OOOE+00 I SOE-03'Sn
Gd I 0.00E+90 0.OOE÷00 0.00E+001 0.00E+001 0.00E+00 1.14E-031 0.00E+00 0.OOE+00IGd 1 0.00114
Er O.OE+00 O.00E+001 0.•OE+C +01 O.OOE+00 2.54E+00 0.OE+O0 Er . 2.53611

0.00E+00 0.00E+00 O.OOE+O0 HI I 0.008911-4 +001OHI
.W 0.00E+00 0.00.+001 8.00E-041W 0.00308

4.00E-04 Pb 0.00040
si 0.00016

0.01200
0.00002

1.14E-02 1.9 11E+00 1.36E+• 1.1 1.37E+02
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APPENDIX B - EXAMPLE SAS2H/ORIGEN-S INPUT

-sas2h parm=skipshipdata
sas2 Enrichment 3.40V Burnup
I two 24 mos. cycle burn
44groupndf5" latticecell

52.00 GWd/MTU CE 14X14 Std

MATERIAL SPECIFICATION INPUT

arbm-uo2

co-59
zr- 94
mo-94
nb-95
mfo- 95

tc-99
rh-103
rh-105
ru-106
sn-126
xe-131
cs-134
cs-135
cs-137
pr-143
nd-143
ce-144
nd-144
nd-145
nd-146
nd-147
pm-147
sm-147
nd-148
pm-148
sm-148
pm- 14 9
sm-149
nd-150
sm-150
sm-151
eu-151
sm-152
eu-153
eu-154
gd- 154
eu-155
gd-155
gd- 157
gd- 158
gd-160

'CLAD mate
zirc2

10.3384 5 0 0 0
92234 0.0267
92235 2.9970
92236 0.0138
92238 85.1087
8016 11.8538

1 1.0 892.36 end
3 0 1-20 573.43 end
1 0,1-20 892.36 end
1 0 1-20 892.36 end
1.0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
.1 0 1-20 892,36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892,36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0-1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end
i 0 1-20 892.36 end
1 0 1-20 892.36 end
1 0 1-20 892.36 end

erial:
2 1 599.82 end

'MODERATOR material:

h2o 3 den-0.7264 1
boron 3 den=0.7264 850.0e-6

573.43 end
573.43 end

'END OF MATERIAL SPECIFICATIONS
end comp

BASE REACTOR LATTICE SPECIFICATION (Path A Model):
I ................................

squarepitch 1.4732 0.95631 1 3 1.1176 2 0.97536 0 end

npin/assm-176 fuelngth=347.218 ncycles=2 nlib/cyc=10
printlevel=4 lightel=37 inplevel=2 numholes=5
numinstr=0 mxtube=2 ortube-1.41605
srtube=1.31445 asmpitch=20.7772 numztotal=5
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mxrepeatsa1 mixmod=3 facmesh=1.0 end

Path B Model

3 1.314 2 1.416 3 1.662 500 5.204 3 5.223

POWER HISTORY

power=16.404 burn=634 down=30 tmpfuel=892.4
tmpclad=599.82 tmpmod=573.43

power.16.404 burn=634 down=3650 tmpclad=599.82
tmpfuel=892.4 tmpmod=573.43 end

Light Elements

H 0.00149
Li 0.00040
B 0.35008
C 0.17196
N 0.05476
0 59.19091
F 0.00629
Na 0.02680
Mg 0.11480
Al 5.56142
Si 0.26783
P 0.01552
S 0.00504
Cl 0.01429
Ca 0.04640
Ti 0.00849
V 0.00348
Cr 0.87240
Mn 0.08936
Fe 2.68354
Co 0.01060
Ni 0.75120
Cu 0.00277
Zn 0.01612
Zr 111.81640
Nb 0.02847
Mo 0.03554
Ag 0.00004
Cd 0.01003
In 0.00080
Sn 1.82952
Gd 0.00114
Er 2.53611
Hf 0.00891
W 0.00308
Pb 0.00040
Bi 0.00016

, END OF SAS2H INPUT

end
=origens
05$ a8 26 all 71 e
1s$ 1 it

CE 14x14, Standard E4.48 B51.312
3$$-21 0 1 44 a33 18 e
2t
35$$ 0 t

545$ a8 1 all 0 e
56$$ 0 10 a13 -1 a14 5 3 0 2 e
Part B CE 14x14 Standard
per CE 14x14 Standard assembly
60** 0 1 2 3 4 5 6 7 8 9
655$
'GRAM--ATOMS GRAMS CURIES

3Z 1 0 0 1 0 0
3Z 1 0 0 1 0 0
3Z 1 0 0 1 0 0

81$$ 2 0 26 1 e
82$$ 2 2 2 2 2 2 2 2 2 2 e

5t

WATTS - ALL
1 0 0
1 0 0
1 0 0

WATTS-GAMMA
3Z
3Z
3Z

6Z
6Z
6Z

83**
1. E+7
2. 5E+6

8.E+6
2.E+6

6,5E+6 5.E+6 4.E+6
1.66E+6 1.33E+6 1.E+6

3. E+6
8.E+5
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6.E+5
1.E+4

84**
2 E+7
7.5E+6
4.5E+6
2.349999E+6
1.569999E+6
7.999999E+5
4.499999E+5
9.999994E+4
2.E+4

4 . E+5
e

3.E+5

1. 4E+7
7. E+6
4. E+6
2.149999E+6
1. 5E+6
6,999999E÷5
3.999999E+5
7.499994E÷4
9.999996E+3 4

1. 2E+7
6. 5E+6
3.5E+6
2.E+6
1.439999E+6
,5.999999E+5
2.999999E+5
6.999994E+4

2.E+5

1. E+7
6. E+6
3.E+6
1.799999E+6
1.329999E+6
5.119999E+5
1.999999E+5
6.E+4

1.E+5

8.E+6
5. 5E+6
2. 5E+6
1.659999E÷6
1.199999E÷6
5.099999E+5
1.499999E+5
4.5E+4

5.E+4

5.E+6

1.E+6

3. E+4

t
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE

14x14
14x14
14x14
14x14
14x14
14x14
14x14
14x14
14x14
14x14

Standard Decay
Standard Decay
Standard Decay
Standard Decay
Standard Decay
Standard Decay
Standard Decay
Standard Decay
Standard Decay
Standard Decay

Time = 0y
Time = ly
Time - 2y
Time = 3y
Time = 4y
Time = 5y
Time = 6y
Time = 7y
Time = 8y
Time = 9y

54$$
569$
57**
60"*
65$$
'GRAM

a8 1 all 0 e
0 10 a10 10 a14 5 al7 2 e
9 e St
10 11 12 13 14 15 16 17 18 19

I-ATOMS GRAMS CURIES WATTS-ALL WATTS-GAMMA

3Z 1 0 0
3Z 1 0 0
3Z 1 0 0

100 100
100 100
100 100

3Z
3Z
3Z

6Z
6Z
6Z

819$ 2 0 26 1
82$$ 2 2 2 2
83**
I.E+7
2.5Et6
6. E+5
1. E+4

84**
2.E+7
7. 5E+6
4. 5E+6
2.349999E+6
1.569999E+6
7.999999E+5
4.499999E+5
9.999994E+4
2. E+4

.e
22222

B.E+6
2.2E6
4. E+5

e

1.4E+7
7. E+6
4.E+6
2.149999E+6
1.5E+6
6.999999E+5
3.999999E+5
7.499994E+4
9.9999962+3

6.5E÷6 5.E+6 4.E+6
1.66E+6 1.33E+6 1.E+6
3.E+5 2.E+5 1.E+5

1. 2E+7
6. 5E÷6
3 .5E+6
2.E+6
1.439999E+6
5.999999E+5
2.999999E+5
6.999994E+4

e

1.E+7
6.E+6
3.E+6
1.799999E+6
1.329999E+6
5.119999E+5
1.999999E+5
6.E+4

8. E+6
5.5E+6
2.5E+6
1.659999E+6
1.199999E+6
5.099999E+5
1.499999E+5
4.5E+4

3.E+6
8.E+5
5.E+4

5.E+6

1.E+6

3.E+4

t
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE

14xl4
14x14
14x14
14x14
14X14
14x14
14x14
14x14
14x14
14x14

Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard

Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time

i0y
ily
12y
13y
14y
15y
16y
17y
1By
19y

54$$ a8 1 all 0 e
56$$ 0 10 al0 10 a14 5 al7 2 e
57*" 19 e St
60*" 20 21 22 23 24 25 26 27 28 29
6599
'GRAM-ATOMS GRAMS CUR]

3Z 1 0 0 1 C
3Z 1 0 0 1 0
3Z 1 0 0 1 £

819$ 2 0 26 1 e
825$ 2 2 2 2 2 2 2 2 2 2 e

:ES
0
0
0

WATTS -ALL
1 0 0
1 0 0
1 0 0

WATTS - GAMMA
3Z
3Z

.3Z

6z
6z
6Z

83**
1.E+7
2.5E+6
6.E+5
1.E+4

84**
2.E+7

8.E+6
2.E+6
4.E+5

e

6.5E+6 5.E+6 4.E+6
1.66E+6 1.33E+6 I.E+6
3.8+5 2.E+5 1.E+5

3.E+6
8.E+5
5.E+4

1.4E+7 1.2E+7 11.E+7 8.E+6
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7. 5E+6
45SE+6
2,349999E+6
1.569999E+6
7.999999E+5
4.499999E+5
9. 999994E+4
2.E+4
t

CE 14x14 Stal
CE 14x14 Sta]
CE 14x14 Sta!
CE 14x14 Stai
CE 14x14 Stai
CE 14x14 Stai
CE 14x14 Sta'
CE 14x14 Sta•
CE 14x14 Sta'
CE 14x14 Sta•

7.E+6
4.E+6
2.149999E+6
1. 5E+6
6.999999E+5
3.999999E+5
7.499994E+4
9.999996E+3 4

6. SE+6
3. SE+6
2.E+6
1.439999E+6
5.999999E35
2'.999999E+5
6.999994E+4

6.E+6
3 . E+6
1.799999E+6
1.329999E+6
5.119999E+5
1.999999E+5
6.E+4

5. 5E+6
2.5E+6
1.659999E+6
1.199999E+6
5.099999E+5
1.499999E+5
4.5E+4

5.E+6

1.E+6

3 .E+4

ndard Decay
ndard.Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay

Time
Time
Time
Time
Time
Time
Time
Time
Time
Time

Z=

S

20y
21y
22y
2

3y
24y
25y
26y
27y
28y
29y

54$$ a8 I all 0 e
56$$ 0 10 alO 10 a14 5 a17
574* 29 e St
604* 30 31 32 33 34 35 36
.65$$

'GRAM-ATOMS GRAMS CUR:
3Z 1 0 0 1
3Z 1 0 0 1
3Z 1 0 0 1

81$$ 2 0 26 1 e
82$$ 2 2 2 2 2 2 2 2 2 2 e
83**
1.E+7 8.E+6
2.5E+6 2.E+6
6.E+5 4.E+5
I.E+4 e

84**
2.E+7 1.4E+7
7.SE+6 7.E+6
4.5E+6 4.E+6

2 e

37 38 39

IES Wi
0 0 1
0 0 1
0 0, 1

kTTS-ALL
0 0
0 0
0 0

WATTS - GAMMA
3Z
3Z
3Z

6Z
6Z
6Z

6. SE+6
1. 66E+6
3.sE+5

1.2E+7
6. 5E+6
3. 5E+6
2,.E+6
1.439999E+6
5.999999E+5
2.999999E+5
6.999994E+4

e

5.E+6
1.33E+6
2.E+5

I.E+7
6. E+6
3. E+6
1.799999E+6
1.329999E+6
S.119999E+S
1.999999E+5
6.E+4

4.E+6
1. E+6
1.E+5

8.E+6
5. 5E+6
2. 5E+6
1.659999E+6
1.199999E+6
5.099999E+5
1.499999E+5
4.5E+4

3. E+6
8.E+5
5.E+4

S. E+6

1.E+6

3 .E+4

2.349999E+6
1.569999E+6
7.999999E+5
4.499999E+5
9.999994E+4
2.E+4

2.149999E+6
1. 5E+6
6.999999E+5
3.999999E+5
7.499994E+4
9.999996E+3

CE
CE
CE
CE
CE
CE
CE
CE
CE
CE

14x14
14x14
14x14
14x14
14x14
14x14
1f4x14
14x14
14x14
14x14

standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard

Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time
Decay Time

S

30y
31y
32y
33y
34y
35y
36y
37y
38y
39y

54$$
56$$
57**
60**

aB 1 all 0 e
0 10 alO 10 a14 5 a17 2 e
39 e St

40 41 42 43 44 45 46 47 48 49
65$$
'GRAM-ATOMS

3Z
3Z
3Z

81$$ 2 0 26
82$$ 2 2 2 2
83**

I.E+7
2,5E+6
6.E+5
I,E+4

84**
2,E+7
7,5E+6
4.5E+6
2,349999E+6
1,569999E+6

GRAMS
1 0 0
1 0 0
1 0 0

CURIES
100
100

100

WATTS- ALL
1 0 0
1 0 0
1 0 0

WATTS-GAMMA
3Z
3Z
3Z

6Z
6Z
6Z

2 e
2 2 2 2 .2 2 e

8.E+6
2 . E+6
4.E+5

e

6.5E+6 5.E+6 4.E+6
1.66E+6 1.33E+6 I.E+6
3,E+5 2.E+5 1.E+5

3 .E+6
8.E+5
S .E+4

5. E+6

1. E+6

1.4S+7
7.E+6
4.E+6
2.149999E+6
1.5E+6

1.2E+7
6.5E+6
3.5E+6
2.E+6
1.439999E+6

I.E+7
6.E+6
3.E+6
1.799999E+6
1.329999E+6

8.E+6
5.5E+6
2.5E+6.
1.659999E+6
1.199999E+6



CA06721 Rev. 0000
Page 49 of 132

7.999999E+5 6.999999E+5 5.999999E+5
4.499999E+5 3.999999E+5 2.999999E+5
9.999994E+4 7.499994E+4 6.999994E+4
2.E+4 9.999996E+3 e
t

CE 14x14 Standard Decay Time - 40y
CE 14x14 Standard Decay Time = 41y
CE 14x14 Standard Decay Time = 42y
CE 14x14 Standard Decay Time = 43y
CE 14x14 Standard Decay Time = 44y
CE 14x14 Standard Decay Time - 45y
CE 14x14 Standard Decay Time = 46y
CE 14x14 Standard Decay Time = 4

7
y

CE 14x14 Standard Decay Time = 48y
CE 14x14 Standard Decay Time = 49y

5.119999E+5
1.999999E+S
6.E+4

5.099999E+5
1.499999E+5
4.5E+4 3 . E+4

54$$ a8 I all 0 e
56$$ 0 10 alO 10 al-I 5 a17
57t* 49 e St
60** 50 51 52 53 54 55 56
655$
'GRAM-ATOMS GRAMS CUPR

3Z 1 0 0 1
3Z 1 0 0 1
3Z 1 0 0 1

2 e

57 5

IES
0 0
0 a
0 0

58 59

WATTS - ALL WATTS - GAMMA
1
1
1

0 0
0 0
0 0

3Z
3Z
3Z

6Z
6Z
6Z2

8155 2 0 26
82$$ 2 2 2 2
83.*

1. E+7
2.5E+6
6.E+5
1. E+4

84**
2. E+7
7. 5E+6
4.5E+6
2.349999E+6
1.569999E+6
7.999999E+5
4.499999E+5
9.999994E+4
2.E+4
t

CE 14x14 Stal
CE 14x14 Stal
CE 14x14 StaJ
CE 14x14 Stal
CE 14x14 Sta
CE 14x14 Sta•
CE 14x14 Stai
CE 14x14 Stal
CE 14x14 Stal
CE 14x14 Sta:

56$$ fO t
end

1 e
2 2 2 n 2 2 e

8.E+6
2.E+6
4 .E+5

e

6.5E+6 5.E+6 4.E+6
1.66E+6 1.33E+6 1.E+6
3.E+5 2.E+5 1.E+5

1.4E+7
7.E+6
4. E+6
2.149999E+6
1.5E+6
6.999999E+5
3.999999E+5
7.499994E+4
9.999996E+3

1.2E+7
6.5E+6
3.5E+6
2.E+6
1.439999E+6
5.999999E+5
2.999999E+5
6.999994E+4

1.E+7
6. E+6
3. E+6
1.799999E+6
1.329999E+6
5.119999E+5
1.999999E+5
6.E+4

8.E+6
5.5E+6
2.5E+6
1.659999E+6
1.199999E+6
5.099999E+5
1.499999E+5
4.5E+4

3.E+6
8.E+5
5.E+4

5.E+6

1.E+6

3.E+4

ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay
ndard Decay

Time
Time
Time
Time
Time
Time
Time
Time
Time
Time

50y
Sly
52y
53y
54y
55y
56y
57y
58y
59y



CA06721 Rev. 0000
Page 50 of 132

APPENDIX C - SOURCE CODE FOR ORGS32P POST-PROCESSOR PROGRAM
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DECLARE SUB Comline (N. AS{). Max)
CLS
CLEAR

'This program summarizes ORIGEN-S decay heat info

:dimension variables
DIM A$(I TO 15)
DIM iso$(54) 'total number of isotopes extracted
DIM curiesDB(54) 'total number of isotopes interpolated
DIM leheat(60) 'light element watts
DIV acheat(G0) 'actinide watts
DIM fpheat(60) 'fission product watts
DIM thermal(60) 'total watts
DIM neupersec(60) 'total neutrons per second
DIM mevpersec(4. 60) 'Ile, act, fp, tot mev per second
DIM phopersec(4, 60) 'le, act. fp, tot pho per second
DIM time(60) 160 decay times
DIM curies(54, 60) 'isotope curies

'Get what was typed on the command line.

CALL Comline(N, AS$). 10)

other variables used

tcount - 0 'counter for number of times read
columns = 10 'determine number of columns in table
fpsize = 29 'number of fission product isotopes
isize = 54 'total number of isotopes
i fission product isotope list
iso$(I) " h 3
iso$(2) = C 14
iso${3) = "cl 36
iso$(4) "Co 60 "
iao$(S) = "se 79
iso$(6) - "kr 81
iso$(7) = "kr 85
iso$(8) = "er 89
isoS(9) - "9r 90
lsoS(10) - " y 90 1
ieo$(11) - n•b 94 "
iso$(12) - "Zr 95
iso$(13) - "tc 99
iso$(14) = "rul03
iso$(15) - "rul06
iso$(16) - "pd107
iso$S17) = "cdll3m"
isoS(l8) - 1xe127
iso$(19) - * i129
iso$(20) = "Cs134
iso0(21) - ICS135 -

is0o(22) - "cs137
iso$(23) - i137 -

ieo$(24) - "Xe137
is05(25) - *cs137
iSo$(26) = "pm147
iso5(27) - *omlSl
iso$(28) = "eu154
iso$(29) = "eu155
I actinide isotope list
iso$(30) - "ac227 I
iso$(31) - *pa231
iso0(32) - u232
iaos033) - " u233
iso$(34) u234
iso$(35) u U235



CA06721 Rev. 0000
Page 52 of 132

iso$(36) - u236
iso$(37) a u238
iso$(38) - "np237
iso$(395 - "np239
iso$(40) - "pu238
iso$(41) - "pu239
aSo$(42) - "pu240

ifo$(43) - -pu241
iso$(44) - -pu242
iso$(45) . "am241
1so$(46) - "am242
iso$(47) - slm242m-
iso$(48) - *am243
iso$(45) - 1cm242
ico$(5O0 = "cm243
iso$(51) - "Cm244
iso${52) = "cM245S
isoS(53) a "cm246
iso$S54) - "th230

* Enter name of input and output files

'read input file name command line
files = A$(l)
'dummy inputs for debuging
'files = "c:\QuickB-l.l\E458512A.OUT-

OPEN file$ FOR INPUT ACCESS READ AS #1

* Get enrichment and burnup info from case title

DO UNTIL INSTR(start$, "sas2 Enrichment")
LINE INPUT #1. starts

LOOP
estart = INSTR(start$, "Enrichment') + 10
send - INSTR(start$, "%")
e - VAIL(LTRIM$| MID$ (start$, estart, send - estert)))
betart = INSTR(start$, "Burnup") + 6
bend - INSTR(start$, IGWd")
b - VAL(LTRIMS(MID$(start$, bstart, bend - bstart)))

* Find start of ORIGEN-S case output

DO UNTIL INSTR(stsrt$, -obtaining data from position no. 1 on unit no. 71")
LINE INPUT i1, starts

LOOP
DO UNTIL tcount . 60

lastcount = tcount

'Find start of a ORIGEN-S tables in output and get times
I
DO UNTIL INSTR(stert$, "Part B CE 14x14")

LINE INPUT #I, starts
LOOP
timeflag = 0
DO

'Figure out if these are light el., actinide, or tp tables

IF INSTR(start$, "light elements") THEN
table - 1

ELSEIF INSTR(start$. "actinides") THEN
table - 2

ELSE
table = 3 'fission products

END IF
' find and save times if haven't been to this time before
IF timeflag = 0 THEN



CA06721 Rev. 0000

Page 53 of 132

DO UNTIL (INSTR)Line$, "charge discharge") OR INSTR(Line$. "initial"))
LINE INPUT #1, Lines

LOOP
IF INSTR(Line$, "charge discharge

t
) THEN

firstcol = 31
ELSE

firatcol - 21
END IF
FOR i = 0 TO columns - 1 'get times starting at first column

b$ - MID$(Line$, i * 10 + firstcol, 10)
coltim - VAL(LTRIM$(LEFT$(b$. 9)))
time(tcount) - coltim
tcount - tcount . 1

NEXT i
END IF
timeflag = 1

'Get fission product or actinide isotope curies from table at each time

DO UNTIL INSTR~start$, "nuclide radioactivity, curies')
LINE INPUT 41. start$

LOOP

Lines $
SELECT CASE table

CASE I don't care about light element curies
CASE 2 'actinide curies

DO UNTIL INSTR(Line$, "total")
LINE INPUT 4I, Lines

FOR i - fpsize + 1 TO isize ' Check to see if line has isotope that is on the list
IF INSTR(Line$, iso$(i)) THEN

FOR j = 0 TO (columns - 1) 'get curies at all times in table
b$ - MID$(Line$, j 1 10 + firstcol, 10)
curies(i, j + lastcount) - VAL(LTRIMS(b$))

NEXT j
END IF

NEXT i
LOOP

CASE 3 'fission product curies
DO UNTIL INSTR(Line$, "total")

LINE INPUT #1, LineS$
FOR i ' 1 TO fpsize ' Check to see if line has isotope that is on the list

IF INSTR(Line$, iso$i()) THEN
FOR j = 0 TO (columns - 1) 'get curies at all times in table

b$ = MIDS(Line$, j * 10 * firstcol, 10)
curies(i. j * lastcount) - VAL(LTRIM$(b$))

NEXT J
END IF

NEXT i
LOOP

END SELECT

'Get total watts from table for each time

DO UNTIL INSTR(start$, "nuclide thermal power, watts")
LINE INPUT #1, starts

LOOP

Line$ -
DO UNTIL INSTR(Line$, "total")

LINE INPUT #1, Lines
LOOP
FOR i - 0 TO columns - I 'get thermal totals starting at first time column

b$ = MID$(Line$, i " 10 . firstcol, 10)
SELECT CASE table
CASE 1

leheat(i + lastcount) - VAL(LTRIN$lb$))
CASE 2
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acheatli + lastcount) = VAL(LTRIMS(b$))
CASE 3

fpheat(i + lastcount) - VAL(LTRIM$(be))
END SELECT

NEXT i
starts - ""
IF table 4 3 THEN

DO UNTIL INSTR(start$o "Part B CE 14x14")
LINE INPUT 41. starts

LOOP
END IF,

LOOP UNTIL table - 3
start$ =

Lines $

:Find light element photon table and get info

DO UNTIL INSTR(start$, "photon spectrum as a function of time for light elements*)
LINE INPUT #1, starts

LOOP
DO UNTIL INSTRfLine$. "total")

LINE INPUT #1, LineS
LOOP
FOR i - 0 TO columns - 1 'get totals starting at first time column

b$ = MIDS(LineS, i - 10 + 31. 10)
phopersec(l, i + lastcount) - VAL(LTRIM$(b$))

NEXT i
DO UNTIL INSTR(Line$, "mev/sec")

LINE INPUT 01, Lines
LOOP
FOR i - 0 TO columns - 1 " 'get totals starting at first time column

b$ - MID$(Line$, i * 10 . 31, 10)
mevpersec~l, i . lastcount) - VAL(LTRIMS(b$))

NEXT i
starts -
Lines 17

'Find fission product photon table and get info

DO UNTIL INSTR(start$, "photon spectrum as a function of time for fission products-)
LINE INPUT #1, starts

LOOP
DO UNTIL INSTR(Line$, 'total")

LINE INPUT #1. LineS
LOOP
FOR i - 0 TO columns - 1 'get totals starting at first time column

b$ - MID$(Line$, i * 10 + 31, 10)
phopersec(3, i * lastcount) = VAL(LTRIM$(b$))

NEXTi
00 UNTIL INSTR(Line$, "mev/sec")

LINE INPUT #1, Lines
LOOP
FOR i - 0 TO columns - 1 'get totals starting at first time column

b$ - MIDS(Line$, i - 10 + 31, 10)
mevpereec(3, i + lastcount) = VAL(LTRIMS(b$))

NEXT i
starts
LineS 17

'Find actinide photon table and get info

DO UNTIL INSTR(start$, "photon spectrum as a function of time for heavy metals")
LINE INPUT #1, starts

LOOP
DO UNTIL INSTRILineS. "total")

LINE INPUT #1, Lines
LOOP
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FOR i 0 0 TO columns - I 'get totals starting at first time column
b$ - MIDS(Line$, i * 10 + 31, 10)
phopersec(2, i * lastCount) - VAL(LTRIM$(bS))

NEXT
DO UNTIL INSTR(Line$, "mev/sec")

LINE INPUT #1, Lines
LOOP
FOR i - 0 TO columns - 1 'get totals starting at first time column

b$ - MID$(Line$, i * 10 + 31, 10)
mevpersec(2, i + lastcount) - VAL(LTRIM$(b$))

NEXT i

'Find total neutron source table and get info

DO UNTIL INSTR(start$, 'total (alpha-n plus spon. fission) neutron source")
LINE INPUT #1, starts

LOOP
FOR i - I TO 55

LINE INPUT #1, Lines
NEXT i

FOR i - 0 TO columns - 1 'get totals starting at first time column
b$ - MISS (LineS, i * 10 + 33, 10)
neupersec(i + lastcount) - VAL(LTRIM$(b$))

NEXT i
LOOP
CLOSE #1

output comma deliminated heat and rad summary file

namelen - LEN(file$)
outfile$ = LEFTS(fileS, namelen - 4) + ".sum"
OPEN outfile$ FOR OUTPUT AS #2
PRINT #2, "Enrich"; "."; "Burnup"; "''; "time"; ",": "watts"; ",t "n/sec"; ',"; "tot m/sec"; Nb; "tot p/sec"; "'; "le m/sec"
FOR i = 0 TO tcount - 1

phopersec(4, i) - phopersec(l, i) + phopersec(2, i) + phopersec(3, i)
mevpersec(4, i) - meupersectl, i) + mevpersec(2, i) + mevpersec(3, i)
thermal(i) - leheat(i) + acheat~i) * fpheat(i)
PRINT #2, e; "; b; ","; timed); ',"; thermaldi); M ¼"; neupersecdi}; M "; mevpersec(4, i); ","; phopersec(4, i); ","; mevpereec(1, i)

NEXT i
CLOSE #2
1

output comma deliminated isotope summary file

outfile$ = LEFT$(file5, namelen - 4) *"iso"
OPEN outfile$ FOR OUTPUT AS #2
PRINT #2, "time";
FOR i - 1 TO isize

PRINT #2, ","; iso$(i);
NEXT i
PRINT #2,
FOR i - 0 TO tcount - 1

PRINT #2, time i);
FOR j - I TO isize

PRINT #2, ","; curies(j, i);
NEXT j
PRINT #2,

NEXT i
CLOSE #2

interpolate to time for various design basis assy watts and find associated n/sec. p/sec, mev/sec, and curies

OPEN "DBwatt.sum" FOR APPEND AS #3
OPEN "DBwatt.iso" FOR APPEND AS #4
PRINT #4, "E", "B", "DBwatt", "time",
FOR i = 1 TO isize

PRINT #4, iso$(i).
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NEXT i
PRINT #4,
FOR DBwatt = 420 TO 900 STEP 60

i=1
DO UNTIL thermalci) c= DBwatt

i-i+1
LOOP
IF thermal(i) = DBwatt THEN 'you got lucky

timeDB - time(i)
npsDB = neupersec(i)
ppsD5 = phopersec(4, i)
mpsDB = mevpersec(4, i)
lempsDB = mevpersec(l, i)
FOR j 1 TO isize

curiesDB(j) = curies(j, i)
NEXT j

ELSE 'linearly interpolate to DBwatt values
interp = (DBwatt - thermal(i)) / ((thermal(i - 1) - thermal(i)))
timeDB = time(i) ÷ interp - (time(i - 1) - time(i))
npsDB = neupersec(i) + interp - (neupersec(i - 1) - neupersec(i))
ppsDB = phopersec(4, i) + interp - (phopersec(4, i - 1) - phopersec(4, i))
mpsDB = mevpersec(4, i) + interp - (mevpersec(4. i - 1) - mevpersec(4, i))
lempsDv = mevpersec(l1 i) + interp * (mevpersec(l, i - 1) - mevpersec(l. i))
FOR j - 1 TO isize

curiesDB(j) = curies(j, i) * interp * (curies(j, i - 1) - curies(j, i))
NEXT j

END IF
PRINT #3, e, b, DBwatt, timeDB, npsDB, mpsDB, ppsDBf lempsDU
PRINT #4, e, b, DBwatt, timeDB,
FOR j = I TO isize

PRINT #4, curiesDB(j),
NEXT J
PRINT #4,

NEXT DBwatt
CLOSE #3
CLOSE #4
END

'SUB procedure to get command line and split into arguments.
'Parameters: NumArgs : Number of command line args found.

Args$): Array in which to return arguments.
MaxArga Maximum number of arguments array can return.

SUB Comline (NumArgs, Args$S, MaxArgs) STATIC
CONST TRUE = -1, FALSE - 0

NumArgs = 0: In = FALSE
'Get the command line using the COMMAND$ function.
ci$ = COMMANDS
L = LEN(C1$)
'Go through the command line a character at a time.
FOR i = I TO L

C$ - MID$(Cl$, i, 1)
'Test for character being a blank or a tab.
IF (C$ .. " " AND C$ , CHR$(9)) THEN
'Neither blank nor tab. Test if you're already inside an argument.

IF NOT In THEN
'You've found the start of a new argument.

'Test for too many arguments.
IF NumArga = MaxArgs THEN EXIT FOR
NumArgs = NumArgs + 1
In = TRUE

END IF
'Add the character to the current argument.

Args$(NumArga) = Args$(NumArgs) + C$
ELSE
'Found a blank or a tab.

'Set -Not in an argument" flag to FALSE.
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In FALSE
END IF

NEXT i

END SUB
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APPENDIX D - CE 14X14 DECAY TIME TO SELECTED HEATS AND ASSOCIATED NEUTRON
AND PHOTON SOURCE STRENGTHS

AssemblyTotal Total ight ElementEnrichment Burnup Aseby Decay Neutrons Toa Tta
Heat tecay /sec Photon Photons Photon

Wt% U235 (GWd/MTU) (watts) time W)MeV/sec /sec MeV/sec

2.05 16 420 4.35 1.10E+07 9.37E+14 3.16E+15 5.82E+13
2.05 18 420 4.78 1.82E+07 9.85E+14 3.11E+15 6.13E+13
2.05 20 420 5.24 2.84E+07 1.02E+15 3.05E+15 6.33E+13
2.05 42 420 27.75 2.47E+08 6.75E+14 2.01E+15 6.15E+12
2.05 44 420 30.72 2.61E+08 6.55E+14 1.94E+15 4.33E+12
2.45 16 420 4.28 7597630 9.20E+14 3.17E+15 5.38E+13
2.45 18 420 4.72 1.26E+07 9.70E+14 3.13E+ 15 5.67E+13
2.45 20 420 5.15 1.99E+07 1.01E+15 3,07E+15 5.89E+13
2.45 22 420 5.73 2.99E+07 1.03E+15 3.01E+15 5.96E+13
2.45 24 420 6.40 4.29E+07 1.03 E+ 15 2.93 E+ 15 5.90E+ 13
2.45 26 420 7.22 5.91E+07 1.02E+15 2.85E+15 5.68E+13
2.45 28 420 8.34 7.82E+07 9.85E+14 2.75E+15 5.24E+13
2.45 30 420 9.92 9.89E+07 9.33E+14 2.65E+15 4.51E+13
2.45 32 420 11.97 1.20E+08 8.76E+14 2.54E+15 3.65E+13
2.45 34 420 14.62 1.39E+08 8.22E+14 2.43E+15 2.71E+13
2.45 36 420 17.62 1.57E+08 7.79E+14 2.33E+15 1.92E+13
2.45 38 420 20.88 1.72E+08 7.43E+14 2.24E+15 1.30E+13
2.45 40 420 23.94 1.88E+08 7.16E+14 2.16E+15 9.12E+12
2.45 42 420 27.13 2.01E+08 6.90E+14 2.09E+15 6.26E+12
2.45 44 420 30.11 2.14E-08 6.68E+14 2.02E+15 4.40E+12
2.73 20 420 5.10 1.59E+07 9.97E+14 3.09E+15 5.62E+13
2.73 22 420 5.69 2.39E+07 1.02E+1 5 3.02E+15 5.68E+13
2.73 24 420 6.34 3.46E+07 1.03E+15 2.96E+15 5.65E+13
2.73 26 420 7.15 4.80E+07 1.OIE+15 2.87E+15 5.45E+13
2.73 28 420 8.26 6.38E+07 9.83E+14 2.79E+15 5.04E+13
2.73 30 420 9.80 8.14E+07 9.36E+14 2.69E+15 4.37E+13
2.73 32 420 11.83 9.95E+07 8.80E+14 2.58E+15 3.54E+13
2.73 34 420 14.35 1.17E+08 8.30E+14 2.48E+15 2.68E+13
2.73 36 420 17.35 1.33E+08 7.87E+14 2.38E+15 1.90E+13
2.73 38 420 20.52 1.47E+08 7.52E+14. 2.29E+15 1.31E+13
2.73 40 420 23.69 1.61E+08 7.23E+14 2.21E+15 9.03E+12
2.73 42 420 26.76 1.74E+08 6.98E+14 2.13E+15 6.30E+12
2.73 44 420 29.84 1.86E+08 6.74E+14 2.06E+15 4.37E+12
3.03 20 420 5.04 1.27E+07 9.90E+14 3.10E+15 5.37E+13
3.03 22 420 5.65 1.92E+07 1.01E+15 3.04E+15 5.43E+13
3.03 24 420 6.28 2.78E+07 1.02E+ 15 2.97E+15 5.40E+13
3.03 26 420 7.06 3.88E+07 1.OIE+15 2.90E+15 5.24E+13
3.03 28 420 8.18 5.19E+07 9.82E+14 2.81E+15 4.84E+13
3.03 30 420 9.71 6.66E+07 9.37E+14 2.72E+15 4.21E+13
3.03 32 420 11.68 8.21E+07 8.85E+14 2.63E+15 3.44E+13
3.03 34 420 14.19 9.72E+07 8.35E+14 2.52E+15 2.61E+13
3.03 36 420 17.02 1. 12E+08 7.96E+14 2.44E+15 1.89E+13
3.03 38 420 20.24 1.24E+08 7.59E+14 2.34E+ 15 1.30E+13
3.03 40 420 23.36 1.37E+08 7.31E+14 2.26E+15 9.00E+12
3.03 42 420 26.38 1.49E+08 7.07E+14 2:18E+15 6.32E+12
3.03 44 420 29.39 1.61E+08 6.84E+14 2.1 IE+15 4.44E+12
3.03 46 420 32.39 1.71E+08 6.61E+14 2.04E+15 3.11E+12
3.03 48 420 35.17 1.82E+08 6.43E+14 1.98E+15 2.25E+12
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Total Total
Enrichment Burnup Assembly Decay Neutrons Photon Photons Light Element

Heat ca /sec Photon Poos Poo
Wt0/o U235 (GWd/MTU) (wa) time (y) MeV/sec /s•ec MeV/sec

3.03 50 420 37.90 1.93E+08 6.24E+14 1.91E+15 1.63E+12
3.03 52 420 40.46 2.03E+08 6.09E+14 1.86E+15 1.22E+12
3.4 26 420 6.99 3.03E+07 1.01E+15 2.93E+15 4.99E+13
3.4 28 420 8.09 4.08E+07 9.79E+14 2.85E+15 4.62E+13
3.4 30 420 9.62 5.27E+07 9.38E+14 2.76E+ 15 4.02E+13
3.4 32 420 11.54 6.54E+07 8.89E+14 2.67E+15 3.31E+13
3.4 34 420 13.99 7.81E+07 8.40E+14 2.58E+15 2.52E+13
3.4 36 420 16.89 9.00E+07 7.99E+14 2.48E+15 1.82E+13
3.4 38 420 19.89 1.02E+08 7.68E+14 2.39E+15 1.28E+13
3.4 40 420 22.94 1.13E+08 7.41E+14 2.32E+15 8.99E+12
3.4 42 420 26.01 1.24E+08 7.15E+14 2.24E+15 6.29E+12
3.4 44 420 28.97 1.34E+08 6.93E+14 2,16E+15 4.44E+12
3.4 46 420 32.07 1.43E+08 6.69E+14 2.09E+15 3.09E+12
3A4 48 420 34.80 1.54E+08 6.51E+14 2.03E+15 2.24E+12
3.4 50 420 37.53 1.63E+08 6.32E+14 1.97E+15 1.63E+12
3.4 52 420 40.17 1.73E+08 6.15E+14 1.91E+15 1.20E+12
3.65 34 420 13.89 6.77E+07 8.43EE+ 14 2.60E+15 2.47E+13
3.65 36 420 16.75 7.85E+07 8.03E+14 2.51E+15 1.78E+13
3.65 38 420 19.64 8.93E+07 7.74E+14 2.43E+15 1.28E+13
3.65 40 420 22.81 9.90E+07 7.44E+14 2.35E+15 8.84E+12
3.65 42 420 25.78 1.09E+08 7.21E+14 2.27E+15 6.26E+12
3.65 44 420 28.95 1.18E+08 6.94E+14 2.19E+15 4.31E+12
3.65 46 420 31.79 1.28E+08 6.74E+14 2.12E+15 3.09E+12
3.65 48 420 34.63 1.37E+08 6.54E+14 2.05E+15 2.22E+12
3.65 50 420 37.33 1.46E+08 6.37E+14 1.99E+15 1.62E+12
3.65 52 420 40.03 1.55E+08 6.19E+14 1.94E+15 1.19E+12
3.81 34 420 13.84 6.20E+07 8,45E+14 2.62E+15 2.43E+13
3.81 36 420 16.67 7.20E+07 8.06E+14 2.53E+15 1.77E+13
3.81 38 420 19,64 8.19E+07 7.74E+14 2.44E+15 1.25E+13
3.81 40 420 22.68' 9.14E+07 7.47E+14 2.36E+15 8.81E+12
3.81 42 420 25.75 3.01E+08 7.22E+14 2.29E+15 6.15E+12
3.81 44 420 28.68 1.10E+08 7.00E+14 2.21E+15 4.37E+12
3.81 46 420 31.57 1.19E+08 6.79E+14 2.14E+15 3.12E+12
3.81 48 420 34.42 1.28E+t08 6.58E+14 2.08E+15 2.24E+12
3.81 50 420 37.18 1.36E+08 6.40E+i4 2.02E+15 1.61E+12
3.81 52 420 39.78 1.45E+08 6.23E+14 1.96E+15 1.20E+12

4 34 420 13.79 5.60E+07 8.46E+14 2.63E+15 2.39E+13
4 36 420 16.57 6.53E+07 8.08E+14 2.55E+15 1.74E+13
4 38 420 19.56 7.43E+07 7.77E+14 2.46E+15 1.23E+13
4 40 420 22.56 8.33E-07 7.51E+14 2.39E+15 8.73E+12
4 42 420 25.63 9.18E+07 7.25E+14 2.3 IE+15 6.10E+12
4 44 420 28.59 1.00E+08 7.02E+14 2.23E+15 4.32E+12
4 46 420 31.50 1.09E+08 6.81E+14 2.16E+15 3.07E+12
4 48 420 34.30 1.17E+08 6.61E+14 2.10E+15 2.22E+12
4 50 420 37.03 1.26E+08 6.43E+14 2.03E+15 1.60E+12
4 52 420 39.60 1.34E+08 6.26E+14 1.98E+15 1.19E+i2

4.08 34 420 13.78 5.36E+07 8.46E+14 2.64E+15 2.37E+13
4.08 36 420 16.56 6.26E+07 8.08E+14 2.55E+15 1.736+13
4.08 38 420 19.44 7.16E+07 7.79E+14 2.47E+15 1.24E+13
4.08 40 420 22.56 8.00E+07 7.51E+14 2.39E+15 8.65E+12
4.08 42 420 25.50 8.87E+07 7.28E+14 2.32E+!5 6.14E+12
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Assembly Decay Neutrons Total Total Light ElementEnrichment Bumup /et Photon PhotonsWt% U235 (GWd/MTU) (watts) time (y) MeV/sec /sec MeV/sec

4.08 44 420 28.47 9.71E+07 7.05E+14 2.24E+15, 4.34E+12
4.08 46 420 31;36 1.05E+08 6.84E+14 2.18E+15 3.10E+12
4.08 48 420 34.30 1.13E+08 6.62E+14 2.1 IE+I5 2.20E+12
4.08 50 420 36.91 1.22E+08 6.45E+ 14 2.05E+15 1.62E+12
4.08 52 420 39.60 1.30E+08 6.27E+14 1.99E+15 1.18E+12
4.2 38 420 19.45 6.73E+07 7.80E+14 2.48E+15 1.22E+13
4.2 40 420 22.49 7.55E+07 7.52E+14 2.40E+15 8.60E+12
4.2 42 420 25.50 8.36E+07 7.28E+14 2.33E+15 6.05E+12
4.2 44 420 28.46 9.16E+07 7.06E+14 2.25E+15 4.28E+12
4.2 46 420 31.25 9.99E+07 6.86E+14 2.19E+15 3.09E+12
4.2 48 420 34.20 1.07E+08 6.64E+14 2.l1 E+15 2.19E+12
4.2 50 420 36.90 1.15E+08 6.46E+14 2.06E+15 1.60E+12
4.2 52 420 39.46 1.24E+08 6.29E+14 2.00E+15 1.19E+12
4.3 38 420 19.38 6.42E+07 7.81E+14 2,49E+15 1.22E+13
4.3 40 420 22.35 7.22E+07 7.55E+14 2.42E+15 8.65E+12
4.3 42 420 25.43 7.99E+07 7.30E+14 2.34E+15 6.03E+12
4.3 44 420 28.39 8.77E+07 7.07E+14 2.27E+15 4.27E+12
4.3 46 420 31.22 9.55E+07 6.87E+14 2.20E+15 3.07E+12
4.3 48 420 34.05 1.03E+08 6.67E+14 2.13E+15 2.21E+12
4.3 50 420 36.90 1.10E+08 6.46E+14 2.06E+15 1.58E+12
4.3 52 420 39.46 1.18E+08 6.30E+14 2.OOE+15 1.17E+12

4.48 38 420 19.24 5.90E+07 7.84E+14 2.51E+15 1.21E+13
4.48 40 420 22.30 6.63E+07 7.57E+14 2.43E+ 15 8.52E+12
4.48 42 420 25.25 7.38E+07 7.34E+14 2.36E+15 6.05E+12

4.48 44 420 28.21 8.11E+07 7.11E+14' 2.28E+15 4.27E+12
4.48 46 420 31.07 8.84E+07 6.91E+14 2.21E+15 3.06E+12
4.48 48 420 33.91 9.56E+07 6.70E+14 2.15E+15 2.20E+12
4.48 50 420 36.66 1.03E+08 6.51E+14 2.08E+15 1.60E+12
4.48 52 420 39.31 1.1OE±-08 6.34E+14 2.02E+15 1.17E+12
2.05 16 480 3.92 1.11E+07 1.04E+15 3.65E+15 6.17E+13
2.05 18 480 4.32 1.85E+07 1.09E+15 3.60E+15 6.53E+13
2.05 20 480 4.71 2.89E+07 1.14E+15 3.54E+15 6.81E+13
2.05 42 480 21.15 3.15E+08 8.08E+14 2.37E+15 1.46E+13
2.05 44 480 24.08 3.32E+08 7.79E+14 2.29E+15 1.03E+13
2.45 16 480 3.88 7711273 LOIE+15 3.67E+15 5.69E+13
2.45 18 480 4.24 1.29E+07 1.08E+1 5 3.62E+1 5 6.05E+13
2.45 20 480 4.65 2.03E+07 1.12E+15 3.57E+15 6.32E+13
2.45 22 480 4.99 3.07E+07 1.16E+15 3.51E+15 6.58E+13
2.45 24 480 5.54 4.43E+07 1.18E+15 3.43E+15 6.64E+13
2.45 26 480 6.02 6.18E+07 1.19E+15 3.35E+15 6.68E+13
2.45 28 480 6.77 8.28E+07 1.17E+15 3.25E+15 6.48E+13
2.45 30 480 7.67 1.07E+08 1.14E+15 3.15E+15 6.11E+13
2.45 32 480 8.80 1.35E+08 1.10E+15 3.03E+15 5.57E+13
2.45 34 480 10.34 1.63E+08 1.04E+15 2.91E+15 4.79E+13
2.45 36 480 12.32 1.91E+08 9.70E+14 2.78E+15 ,3.87E+13
2.45 38 480 14.81 2.16E+08 9.1IE+14 2.672+15 2.92E+13
2.45 40 480 17.51 2.38E+08 8.67E+14 2.56E+15 2.14E+13
2.45 42 480 20.45 2.57E+08 8.28E+14 2.47E+15 1.51E+13
2.45 44 480 23.31 2.75E+08 7.98E+14 2.38E+15 1.08E+13
2.73 20 480 4.61 1.62E+07 1.11E+15 3.58E+15 6.02E+13
2.73 22 480 4.96 2.45E+07 1.15E+15 3.52E+15 6.27E+13
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2.73 24 480 5.48 3.56E+07 1.17E+15 3.46E+15 6.35E+13
2.73 26 480 5.97 5.OOE+07 1.19E+15 3.38E+15 6.39E+13
2.73 28 480 6.69 6.76E+07 1. 17E+l 5 3.29E+15 6.22E+13
2.73 30 480 7.57 8.83E+07 1.15E+15 3.19E+15 5.89E+13
2.73 32 480 8.68 1.12E+08 1.IIE+15 3.08E+15 5.39E+13
2.73 34 480 10.16 1.37E+08 1.05E+15 2.96E+15 4.67E+13
2.73 36 480 12.10 1.61E+08 9.80E+14 2.84E+ 15 3.80E+13
2.73 38 480 14.45 1.84E+08 9.25E+14 2.73E+15 2.93E+13
2.73 40 480 17.16 2.04E+08 8.78E+14 2.63E+-15 2.14E+13
2.73 42 480 19.96 2.23E+08 8.42E+14 2.53E+15 1.54E+13
2.73 44 480 22.87 2.40E+08 8.09E+14 2.45E+15 1.09E+13
3.03 20 480 4.57 1.29E+07 1.IOE+15 3.60E+15 5.75E+13
3.03 22 480 4.92 1.96E+07 1.14E+15 3.54E+15 5.98E+13
3.03 24 480 5.43 2.86E+07 1.16E+15 3.47E+15 6.07E+13
3.03 26 480 5.92 4.04E+07 1.18E+15 3.41E+15 6.12E+13
3.03 28 480 6.63 5.49E+07 1.17E+15 3.32E+15 5.96E+13
3.03 30 480 7.48 7.22E+07 1.15E+15 3.23E+15 5.67E+13
3.03 32 480 8.57 9.19E+07 1.11 E+15 3.13E+15 .5.21E+13
3.03 34 480 9.96 1.13E+08 1.05E+15 3.02E+1 5 4.57E+13
3.03 36 480 11.82 1.35E+08 9.92E+14 2.90E+15 3.76E+13
3.03 38 480 14.15 1.55E+08 9.35E+14 2.79E+15 2.89E+13
3.03 40 480 16.78 1.74E+08 8.90E+14 2.69E+15 2.14E+13
3.03 42 480 19.62 1.91 E+-08 8.52E+14 2.59E+15 1.54E+13

3.03 _ 44 480 22.43 2.07E+08 8,21E+14 2.51E+15 1.11E+13
3.03 46 480 25.26 2.22E+08 7.94E+14 2.42E+15 7.95E+12
3.03 48 480 28.00 2.36E+08 7.69E+14 2.35E+15 5.75E+12
3.03 50 480 30.63 2.51E+08 7,47E+14 2.28E+15 4.22E+12
3.03 52 480 33.28 2.63E+08 7.25E+14 2.21E+15 3.09E+12
3.4 26 480 5.88 3.15E4-07 1.17E+15 3.43E+15 5.80E+13
3.4 28 480 6.56 4;31E+07 1.16E+15 3.36E+15 5.69E+13

3.4 30 480 7.38 5.71E+07 1.15E+15 3.28E+15 5.43E+13
3.4 32 480 8.45 7.31E+07 1.1IE+15 3.17E+15 5.OOE+13
3.4 34 480 9.82 9.08E+07 1,06E+15 3.07E+15 4.40E+13
3.4 36 480 11.63 1.09E+08 1.OOE+15 2.97E+15 3.65E+13
3.4 38 480 13.82 1.27E+08 9.48E+14 2.86E+15 2.87E+13
3.4 40 480 16.46 1.43E+08 9.01E+14 2.76E+15 2.12E+13
3.4 42 480 19.26 1.58E+08 8.63E+14 2.66E+15 1.53E+13
3.4 44 480 21.99 1.73E±08 8.33E+14 2.57E+15 1.1 1E+13
3.4 46 480 24.82 1.86E+08 8.05E+14 2.49E+15 7.99E+ 12
3.4 48 480 27.55 2.OOE+08 7.80E+14 2.41E+ 15 5.80E+12
3.4 50 480 30.19 2.13E+08 7.58E+14 2.34E+15 4.26E+12

3.4 52 480 32.84 2.25E+08 7.36E+14 2.27E+15 3.12E+12
3.65 34 ,480 9.75 7.86E+07 1.06E+15 3.10E+15 4.29E+13
3.65 36 480 11.53 9.48E+07 1.OOE+15 3.OOE+15 3.57E+13
3.65 38 480 13.72 1.11E+08 9.5]E+14 2.89E+15 2.80E+13
3.65 40 480 16.25 1.26E+08 9.07E+14 2.79E+15 2.10E+13
3.65 42 480 18.96 1.40E+08 8.71EE+ 14 2.70E+15 1.54E+13
3.65 44 480 21.76 1.53E+08 8.40E+14 2.62E+15 1.1 IE+13
3.65 46 480 24.59 1.66E+08 8.11EEI4 2.53E+15 7.96E+12
3.65 48 480 27.22 1.79E+08 7.88E+14 2.46E+15 5.86E+12
3.65 50 480 29.97 1.91E+08 7.64E+14 2.38E+15 4.24E+12
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3.65 52 480 32.50 2.03E+08 7.43E+14 2.31E+15 3.15E+12
3.81 34 480 9.71 7.19E+07 1.06E+15 3.12E+15 4.22E+13
3.81 36 480 11.47 8.69E+07 1.01E+15 3.01E+15 3.52E+13
3.81 38 480 13.64 1.02E+08 9.54E+14 2.92E+15 2.78E+13
3.81 40 480 16.15 1.16E+08 9.11E+14 2.82E+15 2.09E+13
3.81 42 480 18.78 1.30E+08 8.76E+14 2.73E+i5 1.55E+13
3.81 44 480 21.59 1.42E+08 8.44E+14 2.64E+15 1.1 IE+13
3.81 46 480 24.37 1.54E+08 8.16E+14 2.56E+15 8.03E+12
3.81 48 480 27.11 1.66E+08 7.92E+14 2.48E+15 5.82E+12
3.81 50 480 29.84 1.78E+08 7.67E+14 2.40E+ 15 4.22E+12
3.81 52 480 32.35 1.90E+08 7.47E+14 2.34E+15 3.15E+12

4 34 480 9.63 6.49E+07 1.06E+15 3.14E+15 4.16E+13
4 36 480 11.38 7.86E+07 i.OIE+I5 3.04E+15 3.47E+13
4 38 480 '13.51 9.24E+07 9.59E+ 14 2.94E+15 2.76E+13
4 40 480 15.95 1.06E+08 9.17E+14 2.85E+15 2.08E+13
4 42 480 18.66 1.18E+08 8.80E+14 2.76E+15 1.53E+13
4 44 480 21.43 1.30E-08 8.49E+14 2.67E+15 1.1IE+13
4 46 480 24.15 1.42E+08 8.22E+14 2.59E+15 8.06E+12
4 48 480 27.00 1,53E+08 7.95E+14 2.50E+15 5.76E+12
4 50 480 29.63 1.64E+08 7.72E+14 2.43E+15 4.24E+12
4 52 480 32.19 1.75E+08 7.52E+14 2.36E+15 3.14E+12

4.08 34 480 9.62 6.22E+07 1.06E+15 3.14E+15 4.12E+13
4.08 36 480 11.36 7.54E+07 1.OIE+I5 3.05E+15 3.45E+13
4.08 38 480 13.47 8.87E+07 9.60E+14 2.95E+15 2.74E+!3
4.08 40 480 15.95 1.01E+08 9.16E+14 2.85E+15 2.06E+13
4.08 42 480 18.62 1.14E+08 8.81E+14 2.77E+15 1.52E+13
4.08 44 480 21.43 1.25E+08 8.49E+14 2.67E+15 I.]OE+13
4.08 46 480 24.04 1.37E+08 8.25E+14 2.60E+15 8.09E+12
4.08 48 480 26.89 1.48E+08 7.97E+14 2.51E+15 .5.79E+12
4.08 50 480 29.52 1.59E+08 7.74E+14 2,45E+15 4.26E+12
4.08 52 480 32.07 1.70E+08 7.54E+14 2.38E+15 3.15E+12
4.2 38 480 13.43 8.35E+07 9.62E+14 2.97E+15 2.72E+13
4.2 40 480 15.94 9.55E+07 9.17E+14 2.86E+15 2.04EE+13
4.2 42 480 18.55 1.07E+08 8.83E+14 2.78E+15 1.51E+13
4.2 44 480 21.28 1.19E+08 8.53E+14 2.69E+ 15 1.10E+13
4.2 46 480 24.04 i.30E+08 8.25E+14 2.61E+15 7.97E+12
4.2 48 480 26.77 1.40E+08 8.OOE+14 2.53E+15 5.80E+12
4.2 50 480 29.46 1.51E+08 7.76E+ 14 2.46E+ 15 4.23E+12

4.2 52 480 31.95 1.62E+08 7.57E+14 2.39E+15 3.16E+12
4.3 38 480 13.38 7.96E+07 9.63E+14 2.98E+15 2.70E+13
4.3 40 480 15.86 9.12E+07 9.20E+ 14 2.88E+15 2.04E+13
4.3 42 480 18.50 1.02E+08 8.85E+14 2.79E+15 1.50E-i-13

4.3 44 480 21.20 1.13E408 8.55E+14 2.71E+15 1.IOE+13
4.3 46 480 23.93 1.24E4-08 8.28E+ 14 2.63E+15 7.99E+12
4.3 48 480 26.66 1.34E+08 8.03E+14 2.55E+15 5.81E+12
4.3 50 480 29.34 1.45E+08 7.80E+14 2.48E+15 4.25E+12
4.3 52 480 31.94 1.55E+08 7.57E+14 2.40E+ 15 3.13E+12

. 4.48 38 480 13.32 7.29E+07 9.64E+14 3.OOE+15 2,66E+13
4.48 40 480 15.76 8.38E+07 9.23E+14 2.90E+15 2.02E+13
4.48 42 480 18.39 9.44E+07 8.88E+14 2.82E+15 I.50E+13
4.48 44 480 21.09 1.05E+08 8.58E+14 2.73E+15 1.09E+13
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4.48 46 480 23.81 1.15E+08 8.32E+14 2.65E+15 7.95E+12
4.48 48 480 26.44 1.25E+08 8.08E+14 2.58E+15 5.86E+12
4.48 50 480 29.09 1.35E+08 7.86E+14 2.50E+15 4.29E+12
4.48 52 480 31.82 1.44E+08 7.61E+14 2.42E+15 3.12E+12
2.05 16 540 3.67 1.13E+07 1.12E+15 4.14E+15 6.41E+13
2.05 18 540 3.93 1.87E+07 1.20E+15 4.09E+15 6.88E+13
2.05 20 540 4.29 2.93E+07 1.25E+15 4.04E+ 15 7.22E+13
2.05 42 540 15.99 3.81E+08 9.58E+14 2.74E+15 2.89E+13
2.05 44 540 18.63 4.07E+08 9.13E+14 2.64E+15 2.12E+13
2.45 16 540 3.62 7804201 1.IOE+15 4.16E+!5 5.91E+13
2.45 18 540 3.89 1.30E+07 1.18E+15 4.12E+15 6.36E+13
2.45 20 540 4.21 2.06E+07 1.23E+15 4.06E+15 6.71E+13
2.45 22 540 4.59 3.11E+07 1.27E+15 4.OOE+15 6.97E+13
2.45 24 540 4.92 4.53E+07 1.32E+ 15 3.93E+15 7.22E+13
2.45 26 540 5.38 6.32E+07 1.34E+15 3.85E+15 7.31E+13
2.45 28 540 5.85 8.56E+07 1.35E+15 3.76E+15 7.32E+13
2.45 30 540 6.49 1.12E+08 1.34E+15 3.65E+15 7.17E+1'3
2.45 32 540 7.19 1.43E+08 1.31E+15 3.54E+15 6.91E+13
2.45 . 34 540 8.12 1.77E+08 1.25E+15 3.40E+15 6.44E+13
2.45 36 540 9.33 2.13E+08 1.19E+15 3.26E+15 5.77E+13
2.45 38 540 10.92 2.49E+08 1.12E+15 3.12E+15 4.89E+13
2.45 40 540 12.91 2.82E+08 1.04E+15 2.99E+15 3.92E+13
2.45 42 540 15.25 3.12E+08 9.87E+14 2.87E+15 3.OOE+13
2.45 44 540 17.81 3.37E+08 9.40E+14 2.76E+15 2.23E+13
2.73 20 540 4.16 !.64E+07 1.22E+15 4.08E+15 6.40E+13
2.73 22 540 4.55 2.49E+07 1.27E+15 4.02E+15 6.65E+13
2.73 24 540 4.88 3.64E+07 1.31E+15 3.96E+15 6.89E+13
2.73 26 540 5.32 5.12E+07 1.33E+15 3,88E+15 6.99E+13
2.73 28 540 5.79 6.98E+07 1.34E+15 3.80E+15 7.03E+13
2.73 30 540 6.41 9.22E+07 1.34E+15 3.69E+ 15 6.89E+13
2.73 32 540 7.07 1.18E+08 1.31E+15 3.59E+15 6.68E+13
2.73 34 540 7.95 1.48E+08 1.27E+15 3.47E+15 6.28E+13
2.73 36 540 9.14 1.80E+08 1.20E+15 3.33E+15 5.64E+13
2.73 38 540 10.67 2.12E+08 1.13E+15 3.20E+15 4.83E+13
2.73 40 540 12.54 2.42E+08 1.06E+15 3.07E+15 3.94E+13
2.73 42 540 14.85 2.70E+08 1.OOE+15 2.94E+ 15 3.03E+13
2.73 44 540 17.32 2.94E+08 9.58E+14 2.84E+15 2.28E+13
3.03 20 540 4.12 1.31E+07 1.20E+15 4.09E+-15 6.11E+13
3.03 22 540 4.50 1,99E+07 1.25E+15 4.03E+15 6.35E+13
3.03 24 540 4.84 2.92E+07 1.29E+15 3.97E+15 6.57E+13
3.03 26 540 5.25 4.14E+07 1.32E+15 3.91E+15 6.71E+13
3.03 28 540 5.74 5.67E+07 1.33E+15 I 3.82E+15 6.73E+13
3.03 30 540 6.32 7.53E+07 1.33E+15 3.74E+15 6.64E+13
3.03 32 540 6.97 9.74E+07 1.31E+15 3.64E+15 6.45E+13
3.03 34 540 7.86 1.23E+08 1.27E+15 3.52E+15 6.06E+13
3.03 36 540 8.95 1.50E+08 1.21E+15 3.40E+15 5.51E+13
3.03 38 540 10.43 1.78E+08 1.15E+15 3.27E+i15 4.76E+13
3.03 40 540 12.24 1 2.06E+08 1.08E+15 3.14E+15 3.92E+13
3.03 42 540 14.47 2.31E+08 1.02E+15 3.02E+15 3.05E13E13
3.03 44 540 .16.90 2.54E+08 9.73E+14 2.91E+15 2.306+13
3.03 46 540 .19.44 2.75E+08 9.34E+14 2.82E+15 1.71E+13
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3.03 48 540 22.10 2.93E+08 9.00E+14 2.73E+15 1.25E+13
3.03 50 540 24.69 3.11E+08 8.71E+14 2.64E+15 9.23E+12
3.03 52 540 27.21 3.28E+08 8.45E+14 2.56E+15 6.84E+12
3.4 26 540 5.19 3.23E+07 1.31E+15 3.93E+15 6.38E+13
3.4 28 540 5.67 4.45E+07 1.33E+15 3.86E+15 6.41E+13

3.4 30 540 6.23 5.95E+07 1.33E+15 3.77E+15 6.34E+13
3.4 32 540 6.89 7.73E+07 1.31E+15 3.68E+15 6.15EE+ 13
3.4 34 540 7.75 9.80E+07 1.27E+15 3.57E+15 5.81E+13
3.4 36 540 8.81 1.21E+08 1.22E+15 3.46E+15 5.32E+13
3.4 38 540 10.15 1.45E+08 1.17E+15 3.35E+15 4.67E+13
3.4 40 540 11.91 1.69E+08 i.10E+15 3.23E+15 3.87E+13

3.4 42 540 14.01 1.92E+08 1.04E+15 3.11E+15 3.07E+13
3.4 44 540 16.49 2.12E+08 9.88E+14 2.99E+15 2.3 1E+13
3.4 46 540 18.99 2.3 1E+08 9.49E+14 2.89E+15 1.72E+13
3.4 48 540 21.51 2.49E+08 9.17E+14 2.81E+15 1.28E+13
3.4 50 540 24.06 2.66E+08 8.88E+14 2.72E+15 9.51E+12

3.4 52 540 26.62 2.82E+08 8.62E+14 2.64E+15 7.05E+12
3.65 34 540 7.67 8.48E+07 1.27E+15 3.61E+15 5.66E+13
3.65 36 540 8.72 1.05E+08 1.22E+15 3.50E+ 15 5.20E+ 13
3.65 38 540 10.04 1.27E+08 1.16E+ 15 3.38E+15 4.58E+13
3.65 40 540 11.79 1.48E+08 1.IOE+15 3.27E+15 3.80E+13
3.65 42 540 13.79 1.69E+08 1.05E+15 3.16E+15 3.05E+13
3.65 44 540 16.16 1.88E+08 1.OOE+15 3.05E+15 2.32E+13
3.65 46 540 18.63 2.06E+08 9.60E+ 14 2.95E+15 1.75E+13
3.65 48 540 21.22 2.23E+08 9.27E+14 2.86E+15 1.29E+13
3.65 50 540 23.76 2.39E+08 8.97E+14 2.77E+15 9.59E+12
3.65 52 540 26.32 2.54E+08 8.70E+14 2.69E+15 7.10E+12

3.81 34 540 7.63 7.75E+07 1.27E+15 3.63E+15 5.58E+13
3.81 36 540 8.66 9.62E+07 1.23E+15 3.53E+15 5.13E+13
3.81 38 540 9.98 1.16E+08 1.17E+15 3.41E+15 4.51E+13
3.81 40 540 11.67 1.36E+08 1.IIE+15 3.30E+15 3.78E+13
3.81 42 540 13.70 1.56E+08 1.05E+15 3.19E+15 3.02E+13
3.81 44 540 15.99 1.75E+08 1.OOE+15 3.08E+15 2.32E+13
3.81 46 540 18.54 1.91E+08 9.64E+14 2.98E+15 1.74E+13
3.81 48 540 21.02 2.08E+08 9.32E+ 14 2.89E+15 1.30E+13
3.81 50 540 23.60 2.23E+08 9.02E+14 2.80E+15 9.61E+12
3.81 52 540 26.12 2.38E+08 8.76E+14 2.72E+15 7.13E+12

4 34 540 7.59 6.98E+07 1.27E+15 3.65E+ 15 5.47E+ 13

4 36 540 8.60 8.70E+07 1.23E+15 3.55E+15 5.04E+13
4 38 540 9.90 1.05E+08 1.17E+15 3.44E+15 4.46E+13
4 '40 540 11.60 1.24E+08 !,11E+15 3.32E+15 3.73E+13
4 42 540 13.54 1.42E+08 1.06E+15 3.22E+15 3.02E+ 13
4 44 540 15.84 1.60E+08 1.OIE+15 3.11E+15 2.32E+13
4 46 540 18.33 1.76E+08 9.71E+14 3.01E+15 1.74E+13

4 48 540 20.83 1.91E+08 9.38E+14 2.92E+15 1.30E+13
4 50 540 23.42 2.06E+08 9.08E+14 2.83E+15 9.58E+12
4 52 540 25.84 2.20E+08 8.83E+14 2.75E+15 7.23E+12

4.08 34 540 7.57 6.69E+07 1.28E+15 3.66E+15 5.43E+13
4.08 36 540 8.59 8.33E+07 1.23E+15 3.55E+15 5.OOE+13
4.08 38 540 9.89 I.OIE+08 1.18E+15 3.45E+15 4.41E+13
4.08 40 540 11.54 1.19E+08 1.12E+15 3.34E+15 3.72E+13
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4.08 42 540 13.54 1.37E+08 1.06E+15 3.23E+15 2.98E+ 13

4.08 44 540 15.76 1.54E+08 1.01EE+I15 3.13E+15 2.32E+13
4.08 46 540 18.26 1.69E+08 9.73E+14 3.03E+15 1.73E+13
4.08 48 540 20.74 1.85E+08 9.41E+14 2.94E+15 1,30E+13
4.08 50 540 23.33 1.99E+08 9.10E+14 2.85E+15 9.60E+12
4.08 52 540 25.82 2.13E+08 8.84E+14 2.76E+15 7.18E+12
4.2 38 540 9.81 9.52E+07 1.18E+15 3.46E+15. 4.40E+13
4.2 40 540 11.45 1.12E+08 1.12E+15 3.36E+15 3.71E+13
4.2 42 540 13.43 1.29E+08 1.06E+15 3.25E+15 2.98E+13
4.2 44 540 15.74 1.45E+08 1.02E+15 3.14E+15 2.29E+13
4.2 46 540 18.16 1.60E+08 9.76E+14 3.04E+15 1.74E+13
4.2 48 540 20.65 1.75E+08 9.44E+14 2.96E+15 1.30E+13
4.2 50 540 23.24 1.89E+08 9.13E+14 2.86E+15 9.59E+12
4.2 52 540 25.66 2.03E+08 8.89E+14, 2.79E+15 7.23E+12
4.3 38 540 9.79 9.06E+07 1.18E+15 3.48E+15 4.36E+13
4.3 40 540 11.42 1.07E+08 1.12E+15 3.37E+15 3.68E+13
4.3 42 540 13.36 1.23E+08 1.07E+15 3.27E+15 2.97E+13
4.3 44 540 15.61 1.39E+08 1.02E+15 3.16E+15 2.30E+13
4.3 46 540 18.08 1.54E+08 9.80E+14 3.06E+15 1.73E+13
4.3 48 540 20.56 1.68E+08 9.47E+14 2.97E+15 1.30E+13
4.3 50 540 23.06 1.82E+08 9.18E+14 2.88E+15 9.69E+12
4.3 '52 540 25.58 1.95E+08 8.91E+14 2.80E+15 7.22E+12
4.48 38 540 9.75 8.29E+07 1.18E+15 3.49E+15 4.29E+13
4.48 40 540 11.32 9.84E+07 1.13E+15 3.40E+15 3.65E+13
4.48 42 540 13.30 1.13E+08 1.07E+15 3.28E+15 2.94E+13
4.48 44 540 15.49 1.28E+08 1.03E+15 3.19E+15 2.29E+13
4.48 46 540 17.90 1.42E+08 9.85E+14 3.09E+15 1.73E+13
4.48 48 540 20.42 1.55E+08 9.52E+14 3.OOE+15 1.30E+13

4.48 50 540 22.88 1.69E+08 9.24E+14 2.92E+15 9,72E+12
4.48 52 540 25.42 1.81E+08 8.95E+14 2.83E+15 7.22E+12
2.05 16 600 3.42 1.14E+07 1.21E+15 4.63E+15 6.64E+13
2.05 18 600 3.71 1.89E+07 1.29E+15 4.58E+15 7.12E+13
2.05 20 600 3.94 2.97E+07 1.35E+15 4.53E+15 7.57E+13
2.05 42 600 12.28 4.38E+08 1.14E+15 3.14E+15 4.75E+13
2.05 44 600 14.42 4.76E+08 1.07E+15 3.01E+15 3.71E+13
2.45 16 600 3.36 7897128 1,18E+15 4.65E+15 6.13E+13
2.45 18 600 3.65 1.32E+07 1,26E+15 4.61E+15 6.58E+13
2.45 20 600 3.89 2.09E+07 1.34E+15 4.55E+15 7.01E+13
2.45 22 600 4.19 3.16E+07 1.39E+15 4.50E+15 7.35E+13
2.45 24 600 4.55 4.59E+07 1.44E+15 4.42E+15 7.60E+13
2.45 26 600 4.87 6.44E+07 1.48E+15 4.34E+15 7.83E+13
2.45 28 600 5.26 8.75E+07 1.50E+15 4.25E+15 7.95E+13
2.45 30 600 5.74 1.15E+08 1.51E+15 4.15E+15 7.93E+13
2.45 32 600 6.25 1.48E+08 1.50E+15 4.03E+15 7.84E+13
2.45 34 600 6.89 1.86E+08 1.46E+15 3.90E+15 7.60E+13
2.45 36 600 7.70 2.27E+08 1.40E+15 3.76E+15 7.17E+13
2.45 38 600 8.70 2.71E+08 1.34E+15 3.61E+15 6.58E+13
2.45 40 600 9.96 3.15E+08 1.26E+15 3.45E+15 5.80E+13
2.45 42 600 11.66 3.56E+08 1.18E+15 3.30E+15 4.84E+13
2.45 44 600 13.67 3.93E+08 I.I IE+L5 3.16E+15 3.85E+13
2.73 20 600 3.86 1.66E+07 1.31E+I 5 4.57E+15 6.68E+13
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2.73 22 600 4.14 2.53E+07 1.38E+15 4.52E+15 7.03E+13
2.73 24 600 4.50 3.69E+07 1.42E+15 4.45E+15 7.27E+13
2.73 26 600 4.82 5.22E+07 1.46E+15 4.38E+15 7.49E+13
2.73 28 600 5.19 7.14E+07 1.49E+15 4.29E+15 7.63E+13
2.73 30 600 5.68 9.46E+07 1.50E+15 4.19E+15 7.61E+13
2.73 32 600 6.15 1.23E+08 1.50E+15 4.09E+15 7.57E+13
2.73 34 600 6.78 1.55E+08 1.47E+15 3.97E+15 7.35E+13
2.73 36 600 7.56 1.91E+08 1.42E+15 3.83E+15 6.98E+13
2.73 38 600 8.53 2.29E-+08 1.36E+15 3.68E+ 15 6.44E+13
2.73 40 600 9.75 2.69E+08 1.28E+15 3.54E+ 15 5.72E+ 13
2.73 42 600 11.27 3.08E+08 1.20E+15 3.39E+15 4.88E+13
2.73 44 600 13.22 3.43E+08 1.13E+15 3.25E+15 3.92E+13
3.03 20 600 3.83 1.33E+07 1.30E+15 4.58E+15 6.36E+13
3.03 22 600 4.09 2.02E±07 1.36E+15 4.53E+15 6.71E+13
3.03 24 600 4.46 2.97E+07 1.41E+15 4.47E+15 6.94E+13
3.03 26 600 4.78 4.21 E07 1.45E+ 15 4.40E+ i5 7.16E+ 13
3.03 28 600 5.12 5.79E+07 1.48E+15 4.32E+15 7.32E+13
3.03 30 600 5.61 7.73E+07 1.49E+15 4.24E+15 7.31E+13
3.03 32 600 6.06 1.01E+08 1.49E+15 4.14E+15 7.30E+13
3.03 34 600 6.70 1.28E+08 "1.47E+15 4.02E+15 7.09E+13
3.03 36. 600 7.44 1.59E+08 1.43E+15 3.89E+ 15 6.77E+ 13
3.03 38 600 8.33 1.93E+08 1.37E+15 3.77E+15 6.30E+13
3.03 .40 600 9.50 2.28E+08 1.30E+15 3.63E+15 5.65E+13
3.03 42 600 10.96 2.63 E+08 1.22E+15 3.48E+ 15 4.84E+ 13
3.03 44 600 12.77 2.96E+08 1.15E+15 3.35E+15 3.98E+13
3.03 46 600 14.88 3.26E+08 L.IOE+15 3.23"E+15 3.12E+13
3.03 48 600 17.23 3.51E+08 1.05E+15 3.11E+15 2.38E+13
3.03 50 600 19.62 3.75E+08 1.00E+15 3.011+15 .1.80E+13

3.03 52 600 22.10 3.96E+08 9.71E+14 2.91E+I5 1.34E+)3
3.4 26 600 4.73 3.29E207 1.43E+15 4.43E+15 6.80E+13
3.4 28 600 5.03 4.55E+07 1.47E+15 4.35E+15 6.99E+13
3.4 30 600 5.54 6.10E+07 1.49E+15 4.27E+15 6.97E+13
3.4 32 600 5.96 8.00E+07 1.49E+15 4.19E+ 15 6.98 E+ 13
3.4 34 600 6.60 1.02E+08 1.47E+ 15 4.08E+15 6.79E+13
3.4 36 600 7.29 i.28E+08 1.43E+15 3.96E+15 6.522+13
3.4 38 600 8.16 1.56E+08 1.38E+15 3:84E+15 6.11E+13
3.4 40 600 9.27 1.86E2-08 1.32E+15 3.71E+15 5.52E+13
3.4 42 600 10.68 2.17E+08 1.24E+15 3.58E+15 4.78E+13
3.4 44 600 12.39 2.46E208 1.18E+15 3.44E+15 3.98E+13
3.4 46 600 14.42 2.74E+08 1.12E+15 3.33E+15 3.16E+13
3.4 48 600 16.65 2.98E+08 1.07E+15 3.21E+15 2.45E+13
3.4 . 50 600 19.08 3.20E+08 1.03E+15 3.1OE+15 1.83E+13
3.4 52 600 .21.49 3.41E+08 9.90E+14 3.01E+15 i.38E+13
3.65 34 600 6.53 8.84E+07 1.47E+15 4.11E+15 6.61E+13
3.65 36 600 7.19 1.I E108 1.44E+15 4.01E+15 6.38E+13
3.65 38 600 8.03 1.36E+08 1.39E+15 3.88E+15 5.98E+13
3.65 40 600 9.12 1.63E+08 1.32E+15 3.76E+15 5.43E+13
3.65 42 600 10.50 1.91E+08 1.26E+15 3.63E+15 4.74E+13
3.65 44 600 12.16 2.18E+08 1.19E+15 3.50E+15 3.96E+13
3.65 46 600 14.15 2.43E+08 1.13E+15 3.38E+15 3.16E+13
3.65 48 600 16.36 2.672+08 1.08E+ 15 3.27E+15 2.45E+13
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3.65 50 600 18.68 2.88E+08 1.04E+15 3.17E+15 1.87E+13
3.65 52 600 21.03 3.09E+08 !.OOE+!5 3.08E+15, 1.42E+13
3.81 34 600 6.49 8.08E+07 1.47E+15 4.13E+15 6.51E+13
3.81 36 600 7.14 1.02E+08 1.44E+15 4.03E+15 6.29E+13
3.81 38 600 7.98 1.25E+08 1.39E+15 3.91E+15 5.90E+13
3.81 40 600 9.00 1.50E+08 1.33E+15 3.80E+15 5.40E+13
3,81 42 600 10.40 1.76E+08 1.27E+15 3.66E+15 4.69E+13
3.81 44 600 12.04 2.02E+08 1.20E+15 3.54E+15 3.93E+13
3.81 46 600 13.96 2.26E+08 1.14E+15 3.43E+15 3.17E+13
3.81 48 600 16.16 2.49E+08 1.09E+15 3.30E+15 2.47E+13
3.81 50 600 18.47 2.69E+08 1.05E+15 3.21E+15 1.89E+13
3.81 52 600 20.87 2.88E+08 1.OIE+15 3.1IE+15 1,43E+13

4 34 600 6.45 7.28E+07 1.47E+15 4.15E+15 6.38E+13
4 36 600 7.08 9.19E+07 1.44E+15 4.05E+15 6.18E+13
4 38 600 7.91 1.13E+08 1.39E+15 3.94E+15 5.82E+13
4 40 600 8.97 1.36E+08 1.34E+15 3.82E+15 5.28E+13
4 42 600 10.31 1.60E+08 1.27E+15 3.70E+15 4.63E+13
4 44 600 11.92 1.84E+08 1.21E+15 3.57E+15 3.90E+13
4 46 600 13.82 2.07E+08 1.14E+15 3.46E+15 3.16E+13
4 48 600 15.94 2.29E+08 1.IOE+15 3.35E+15 2.48E+13
4 50 600 18.24 2.49E+08 1.05E+ 15 3.24E+15 1.90E+ 13
4 52 600 20.62 2.67E+08 1.02E+15 3.15E+15 1.44E+13

4.08 34 600 6.43 6.97E+07 1.47E-115 4.16E+15 6.33E+13
4.08 36 600 7.07 8.811E+07 1.44E+15 4.05E+15 6.13E+13
4.08 38 600 7.89 1.09E+08 1.40E+15 3.95E+15 5.77E+13
4.08 40 600 8.91 1.3 1E+08 1.34E+15 3.84E+15 5.28E+13
4.08 42 600 10.26 1.54E+08 1.28E+15 3.71E+15 4.62E+13
4.08 44 600 11.87 1.78E+08 1.21 E+15 3.59E+15 3.89E+13
4.08 46 600 13.71 2.OOE+08 1.15E+15 3.48E+15 3.18E+13
4.08 48 600 15.87 2.21 E+08 .IOE+15 3.36E+15 2.48E+13
4.08 50 600 18.18 2.40E+08 1.06E+15 3.26E1+15 1.90E+13
4.08 52 600 20.49 2.59E+08 1.02E+15 3.17E+15 1.45E+13
4.2 38 600 7.86 1.02E+08 1.40E+15 3.97E+15 5.71 E+13
4.2 40 600 8.90 1.23E+08 1.34E+15 3.85E+15 5.20E+13
4.2 42 600 10.17 1.46E+08 1.28E+15 3.73E+15 4.60E+13
4.2 44 600 11.76 1.68E+08 1.21 E+15 3.62E+15 3.89E+13
4.2 46 600 13.64 1.89E+08 1.15E+15 3.50E+15 3.15E+13
4.2 48 600 15.78 2.IOE+08 1.11 E+15 3.39E+15 2.47E+13
4.2 50 600 18.01 2.29E+08 1.06E+15 3.28E+15 i.91E+13
4.2 52 600 20.37 2.46E+08 1.03 E+15 3.19E+15 1.45E+13
4,3 38 600 7.84 9.72E+07 1.39E+15 3.98E+15 5.65E+13
4.3 40 600 8.87 1.188E+08 1.34E+15 3.86E+15 5.16E+13
4.3 42 600 10.13 1.39E+08 1.28E+15 3.75E+15 4.57E+13
4.3 44 600 11.71 1.61E+08 1.22E+15 3.63E+15 3.87E+13
4.3 46 600 13.55 1.811E+08 1.16E+15 3.52E+15 3.16E+13
4.3 48 600 15.65 2.01E+08 1.111E+15 3.41E+15 2.48E+13
4,3 50 600 17.94 2.19E+08 1.06E+15 3.30E+15 1.911E+13
4.3 52 600 20.22 2.37E+08 1.03E+15 3.21E+15 1.46E+13

4.48 38 600 7.80 8.90E+07 1.40E+ 15 4.00E+15 5.57E+13
4.48 40 600 8.78 1.08E+08 1.35E+15 3.90E+15 5.12E1+13
4.48 42 600 10.03 1.28E+08 1.28E+15 3.78E+15 4.53E+13
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4.48 44 600 11.60 1.48E+08 1.22E+15 3.66E+15 3.85E+13
.4.48 46 600 13.42 1.68E+08 1.16E+15 3.55E+15 3.15E+13
4.48 48 600 15.51 1.86E+08 1.12E+15 3.44E+15 2.48E+13
4.48 50 600 .17.77 2.03E+08 1.07E+15 3.34E+15 1.91E+13
4.48 52 600 20.04 2.20E+08 1.04E+ 15 3.24E+ 15 1.46E+13
2.05 16 660 3.17 1.15E+07 1.30E+15 5.13E+15 6.87E+13
2.05 18 660 3.48 1.91E+07 1.38E+15 5.07E+15 7.35E+13
2.05 20 660 3.73 3.OOE+07 1.45E+15 5.02E+15 7.8]E+13
2.05 42 660 9.88 4.79E+08 1.35E+15 3.58E+15 6.53E+13
2.05 44 660 11.43 5.33E+08 1.26E+15 3.42E+15 5.52E+13
2.45 16 660 3.11 7990055( 1.27E+15 5.15E+15 6.35E+13

2.45 18 660 3.42 1.33E+07 1.35E+15 5.lOE+15 6.81E+13
2.45 20 660 3.68 2.11E+07 1.43E+15 5.05E+15 7.24E+13
2.45 22 660 3.90 3.20E+07 1.50E+15 4.99E+15 7.66E+13
2.45 24 660 4.19 4.65E+07 1.55E+15 4.92E+15 7.98E+13
2.45 26 660 4.53 6.53E+07 1.60E+15 4.84E+15 8.22E+13
2.45 28 660 4.82 8.90E+07 1.63E+15 4.75E+15 8.44E+13
2.45 30 660 5.20 1.18E+08 1.66E+15 '4.65E+15 8.54E+13
2.45 32 660 5.64 1.52E+08 1.66E+ 15 4.53E+15 8.53E+13
2.45 34 660 6.08 1.91E+08 1.65E+15 4.40E+15 8.48E+13.
2.45 36 660 6.70 2.36E+08 1,60E+1 5 4.25E+15 8.21E+13
2.45 38 660 7.40 2.84E+08 1.55E+15 4.10E+15 7.84E+13
2.45 40 660 8.27 3.36E+08 1.48E+15 3.93E+15 7.30E+13
2.45 42 660 9.39 3.88E+08 1.40E+15 3.77E+15 6.55E+13
2.45 44 660 10.79 4.38E+08 1.31E+15 3.59E+15 5.65E+13
2.73 20 660 3.64 1.68E+07 1.40E+ 15 5.06E+15 6.90E+ 13
2.73 22 660 3.87 2.56E+07 1.48E+15 5.01E+15 7.30E+13
2.73 24 660 4.13 3.75E+07 1.54E+15 4.95E+15 7.64E+13
2.73 26 660 4.47 5.29E+07 1.58E+15 4.87E+15 7.86E+13
2.73 28 660 4.78 7.25E+07 1.62E+15 4.79E+15 8.08E+13
2.73 30 660 5.12 9.66E+07 1.66E+15 4.69E+15 8.21E+13

2.73 32 660 5.57 1.25E+08 1.66E+15 4.59E+15 8.21E+13
2.73 34 660 5.97 1.59E+08 1.65E+15 4.47E+15 8.19E+13
2.73 36 660 6.58 1.98E+08 1.62E+15 4.34E+15 7.97E+13
2.73 38 660 7.24 2.41E E+08 1.57E+15 4.18E+15 7.65E+13
2.73 40 660 8.06 2.87E+08 1.50E+15 4.02E+15 7.17E+ 13
2.73 42 660 9.13 3.34E+08 1.42E+15 3.86E+15 6.49E+13
2.73 44 660 10.48 3.80E+08 1.33E+15 3.70E+15 5.65EE+13
3.03 20 660 3.61 1.34E+07 1.39E+15 5.07E+15 6.57E+13
3.03 22 660 3.84 2.05E+07 1.46E+ 15 5.02E+15 6.96E+13
3.03 24 660 4.07 3.01E+07 1.52E+15 4.96E+15 7.31E+13
3.03 26 660 4.42 4.27E+07 1.57E+15 4.90E+15 7.53E+13
3.03 28 660 4.73 5.88E+07 1.60E+15 4.81E+15 7.73E+13
3.03 30 660 5.04 7.89E+07 1.65E+15 4.74E+15 7.89E+13
3.03 32 660 5.49 1.03E+08 1.65E+15 4.63E+-15 7.89E+ 13
3.03 34 660 5.91 1.32E+08 1.65E+15 4.531E+15 7.88E+13
3.03 36 660 6.48 1.64E+08 1.62E+15 4.39E+115 7.70E+13
3.03 38 660 7.07 2.02E+08 1.58E+15 4.27E1+15 7.45E+13
3.03 40 660 7.88 2.42E+08 1.52E+15 4.12E+15 7.01E+13
3.03 42 660 8.89 2.84E+08 1.45E+15 3.96E+15 6.40E±13
3.03 44 660 10.14 3.27E+-08 1.37E+15 3.81E+15 5.65E+13
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3.03 46 660 11.67 3.67E+08 1.29E+15 3.66E+15 4.80E+13
3.03 48 660 13.50 4.04E+08 1.22E+15 3.52E+15 3.90E+13
3.03 50 660 15.60 4.36E+08 1.16E+15 3.39E+15 3.07E+13
3.03 52 660 17.78 4.65E+08 L.IOE+15 3.27E+15 2.37E+13
3.4 26 660 4.36 3.33E+07 1.56E+15 4.92E+15 7.16E+13

3.4 28 660 4.68 4.61E+07 1.59E+15 4.85E+15 7.36E+13
3.4 30 660 4.97 6.23E+07 1.64E+15 4.77E+I 5 7.52E+13

3.4 32 660 5.41 8.17E+07 1.65E+15 4.69E+15 7.54E+13
3.4 34 660 5.83 1.05E+08 1.64E+15 4.58E+i5 7.53E+13
3.4 36 660 6.36 1.32E+08 1.63E+15 4.47E+15 7.40E+13
3.4 38 660 6.94 1.63E+08 1.59E+15 4.34E+15 7.19E+13
3.4 40 660 7.72 1.97E+08 1.54E+15 4.21E+15 6.79E+13
3.4 42 660 8.66 2.34E+08 1.47E+ 15 4.07E+15 6.27E+13
3.4 44 660 9.79 2.71E+08 1.40E+15 3.92E+15 5.61E+13
3.4 46 660 11.28 3.07E+08 1.32E+15 3.77E+15 4.80E+13
3.4 48 660 13.03 3.41E+08 1.24E+15 3.63E+15 3.94E+13
3.4 .50 660 14.96 3.73E+08 1.19E+15 3.51E+15 3.17E+13
3.4 52 660 17.09 4.01E+08 1.13E+15 3.39E+15 2.47E+13
3.65 34 660 5,78 9,08E+07 1.65E+15 4.61E+15 7.32E+13
3.65 36 660 6.28 1.15E+08 1.62E+15 4.51E+15 7.23E+13
3.65 38 660 6.86 1.42E+08 1.59E+15 4.40E+15 7.OIE+13
3.65 40 660 7.63 1.73E+08 1.54E+15 4.26E+15 6.65E+13
3.65 42 660 8.54 2.05E+08 1.48E+!5 4.12E+15 6.15E+13
3.65 44 660 9.64 2.40E+08 1.41E+15 3.99E+15 5.54E+13
3.65 46 660 11.00 2.74E+08 1.33E+15 3.84E+15 4.80E+13
3.65 48 660 12.69 3.06E+08 1.26E+15 3.71E+15 4.OOE+ 13
3.65 50 660 14.61 3.35E+08 1.20E+15 3.58E+15 3.21E+13
3.65 52 660 16.75 3.62E+08 1.15E+15 3.46E+15 2.51E+13
3.81 34 660 5.75 8.30E+07 1.64E+15 4.63E+15 7.19E+13
3.81 36 660 6.23 1.05E+08 1.63E+15 4.53E+15 7.1 IE+I3
3.81 38 660 6.83 1.31E+08 1.60E+15 4.41E+15 6.90E+13
3.81 40 660 7.56 1.59E+08 1.55E+15 4.29E+!5 6.56E+13
3.81 42 660 8.44 1.90E+08 1.49E+15 4.16E+15 6.10E+13
3.81 44 660 9.54 2.22E+08 1.42E+15 4.02E+15 5.50E+13
3.81 46 660 10.89 2.54E+08 1.34E+15 3.89E+15 4.78E+13

3.81 48 660 12.54 2.84E+08 1.27E+15 3.75E+15 4.OOE+13
3.81 50 660 14.44 3.13E+08 1.21E+15 3.63E+15 3.22E+ 13
3.81 52 660 16.48 3.39E+08 1.16E+15 3.51E+15 2.55E+13

4 34 660 5.72 7.47E+07 1.64E+15 4.66E+15 7.05E+13
4 36 660 6.19 9.49E+07 i.62E+15 4.55E+15 6.97E+13
4 38 660 6.77 1.18E+08 1.60E+15 4.45E+15 6.78E+13
4 40 660 7.49 1.44E+08 1.55E+15 4.33E+15 6.46E+13
4 42 660 8.36 1.72E+08 1.49E+15 4.20E+ 15 6,02E+13
4 44 660 9.44 2.02E+08 1.43E+15 4.06E+!S 5.44E4i 3
4 46 660 10.76 2.32E+08 1.35E+15 3.93E+15 4.75E+13

4' 48 660 12.35 2.61E+08 1.29E+15 3.80E+15 4.OOE+ 13
4 50 660 14.21 2.89E+08 1.22E+15 3.67E+15 3.24E+13
4 52 660 16.28 3.13E+08 1.17E+15 3.55E+15 2.55E+13

4.08 34 660 5.70 7.16E+07 1.63E+15 4.66E+15 6.99E+13
4.08 36 660 6.17 9.1OE+07 1.63E+15 4.56E+15 6.92E+13
4.08 38 660 6.77 1.13E+08 1.60E+15 4.46E+15 6.72E+13
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4.08 40 660 7.47 1.38E+08 1.56E+15 4.34E+15 6.42E+13
4.08 42 660 8.33 1.66E+08 1.50E+15 4.21E+15 5.98E+13

4.08 44 660 9.38 1.95E+08 1.43E+15 4.08E+15 5.42E+-13
4.08 46 660 10.69 2.24E+08 1.36E+15 3.95E+i5 4.74E+13
4.08 48 660 12.30 2.52E+08 1.28E+15 3.81E+15 3.98E+13
4.08 50 660 14.14 2.79E+08 1.23E+15 3.69E+15 3.23E+13
4.08 52 660 16.15 3.04E+08 1.17E+15 3.58E+15 2.57E+13

4.2 38 660 6.73 1.07E+08 1.60E+15 4.48E+15 6.65E+13
4.2 40 660 7.42 1.30E+08 1.56E+15 4,36E+15 6.36E+13
4.2 42 660 8.26 1.56E+08 1.50E+15 4.23E+15 5.95E+13
4.2 44 660 9.31 1,84E+08 1.43E+i5 4.11E+15 5.39E+13
4.2 46 660 10.62 2.12E+08 1.36E+15 3.98E+15 4.72E+13
4.2 48 660 12.19 2.39E+08 1.29E+15 3.84E+15 3.98E+13
4.2 50 660 14.02 2.65E+08 1.23E+15 3.71E+15 3.24E+13
4.2 52 660 16.02 2.89E+08 1.19E+15 3.60E+15 2.57E+13
4.3 38 660 6.71 1.01E+08 1.60E+15 4.49E+15 6.59E+13
4.3 40 660 7.40 1,24E+08 1.56E+15 4.37E+15 6.30E+13
4.3 42 660 8.22 1.49E+08 1.50E+15 4.25E+15 5.90E+13
4.3 44 660 9.28 1.76E÷08 1.44E+15 4.13E+15 5.36E+13
4.3 46 660 10.56 2.03E+08 1.37E+15 4.00E+15 4.70E+ 13
4.3 48 660 12.09 2.29E+08 1.30E+15 3.86E+15 3.99E+13
4.3 50 660 13.87 2.55E+08 1.24E+15 3.74E+15 3.27E+13
4.3 52 660 15.95 2.77E+08 1.19E+15 3.62E+15 2.57E+13
4.48 38 660 6.68 9.27E--07 1.60E+15 4.50E+15 6.48E+13
4.48 40 660 7.34 1.14E+08 1.56E+15 4.40E+15 6.22E+13
4.48 42 660 8.16 1.37E+08 1.51E+15 4.28E+15 5.83E+13
4.48 44 660 9.18 1.62E+08 1,44E+15 4.16E+ 15 5.31 E+ 13
4.48 46 660 10.45 1.87E+08 1.38E+15 4.03E+15 4.67E+13
4.48 48 660 11.98 2.12E+08 1.30E+15 3.90E+15 3.95E+13
4.48 50 660 13.75 2.36E+08 i.25E+15 3.78E+15 3.25E+13
4.48 52 660 15.76 2.58E+08 1.20E+15 3.66E+15 2.59E+13
2.05 16 720 2.96 1.17E+07 1.38E+15 5.62E+15 7.08E+13
2.05 18 720 3.25 1.93E+07 1.47E+15 5.56E+15 7.59E+13
2.05 20 720 3.53 3.03E+07 1.54E+15 5.51E+15 8.04E+13
2.05 42 720 8.34 5.08E+08 1.57E+15 4.05E+15 8.03E+13
2.05 44 720 9.45 5.74E+08 1.47E+15 3.86E+15 7.19E+13
2.45 16 720 2.93 8089319 1.35E+15 5.64E+15 6.52E+13
2.45 18 720 3.19 1.35E+07 1.44E+15 5.59E+15 7.03E+13
2.45 20 720 3.47 2.13E+07 1.52E+15 5.54E+15 7.47E+13
2.45 22 720 3.70 3.23E+07 1.59E+15 5.48E+15 7.88E+13
2.45 24 720 3.91 4.70E+07 1.66E+15 5.41E+15 8.29E+13
2.45 26 720 4.19 6.61E+07 1.72E+15 5.33E+15 8.61E+13
2.45 28 720 4.51 9.00E+07 1.76E+15 5.24E+ 15 8.82E+13
2.45 30 720 4.81 1.19E+08 1.801+15 5.14E+15 9.01E+13
2.45 32 720 5.13 1.54E+08 1.82E+15 5.03E+15 9.13E+13
2.45 34 720 5.57 1.95E+08 1.81E+15 4.90E+15 9.10E+13
2.45 36 720 5.97 2.42E+08 1.79E+15 4.75E+15 9.05E+13
2.45 38 720 6.55 2.94E+08 1.75E+15 4.59E+15 8.80E+13
2.45 40 720 7.16 3.50E+08 1.69E+15 4.42E+15 8.45E+13
2.45 42 720 7.96 4.09E+08 1.62E+15 4.24E+15 7.92 E+ 13
2.45 44 720 8.96 4.69E+08 1.53E+15 4.05E+15 7.20E+13
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2.73 20 720 3.43 1.70E+07 1.50E+15 5.56E+15 7.11E+13
2.73 22 720 3.67 2.58E+07 1.58E+15 5.50E+15 7.52E+13
2.73 24 720 3.88 3.78E+07 1.64E+ 15 5.44E+ 15- 7.92E+13
2.73 26 720 4.12 5.36E+07 1.70E+15 5.37E+15 8.24E+13
2.73 28 720 4.45 7.34E+07 1.75E+15 5.28E+15 8.46E+13
2.73 30 720 4.76 9.79E+07 1.80E+15 5.19E+15 8.63E+13
2.73 32 720 5.04 1.28E+08 1.82E+15 5.08E+l 5 8.80E+13
2.73 34 720 5.48 1.62E+08 1.81E+15 4.96E+15 8.77E+13
2.73 36 720 5.88 2.03E+08 1.80E+15 4.83E+15 8.75E+13
2.73 38 720 6.43 2.48E+08 1.76E+15 4.68E+15 8.54E+13
2.73 40 720 6.99 2.98E+08 1.72E+15 4.52E+ 15 8.27E+13
2.73 42 720 7.78 3.5 1E+08 1.64E+15 4.35E+15 7.77E+13
2.73 44 720 8.71 4.06E+08 1.56E+15 4.17E-15 7.16E+13
3.03 20 720 3.39 1.35E+07 1.48E+15 5.57E+15 6.78E+13
3.03 22 720 3.63 2.07E+07 1.56E+15 5.52E+15 7.17E+13
3.03 24 720 3.85 3.04E+07 1.62E+15 5.46E+15 7.55E+13
3.03 26 720 4.06 4.32E+07 1.69E+15 5.39E+15 7.89E+13
3.03 28 720 4.40 5.95E+07 1.73E+15 5.31E+15 8.10E+13
3.03 30 720 4.71 7.99E+07 1.78E+15 5.23E+15 8.27E+13
3.03 32 720 4.98 L.05E+08 1.81E+15 5.13E+15 8.45E+13
3.03 34 720 5.40 1.34E+08 1.81E+15 5.02E+15 8.45E+13
3.03 36 720 5.81 1.69E+08 1.80E+15 4.89E+i5 8.43E+13
3.03 38 720 6.30 2.08E+08 1.77E+15 4.76E+15 8.29E+13
3.03 40 720 6.87 2.51E+08 1.73E+15 4.61E+15 8.04E+13
3.03 42 720 7.60 2.98E+08 1.67E+15 4.45E+15 7.61E+13
3.03 44 720 8.47 3.48E+08 1.59E+15 4.29E+15 7.06E+13
3.03 46 720 9.58 3.97E+08 1.50E+15 4.1 1E+15 6.34E+13
3.03 48 720 10.87 4.46E+08 1.42E+15 3.95E+15 5.53E+13
3.03 50 720 12.49 4.90E+08 1.33E+15 3.79E+15 4.63E+13
3.03 52 720 14.38 5.28E+08 1.26E+l 5 3.65E+15 3.72E+13
3.4 26 720 4.00 3.38E+07 1.68E+15 5.42E+15 7.51E+13
3.4 28 720 4,33 4.67E±07 1.71 E+15 5.35E+15 7.71E+13
3.4 30 720 4.65 6.30E+07 1.77E+15 5.27E+15 7.88E+13
3.4 32 720 4.92 8.31E+07 1.79E+15 5.18E+15 8.05E+13
3.4 34 720 5.31 1.07E+08 1.80E+15 5.08E+15 8.09E+13
3.4 36 720 5.72 1.35E+08 1.80E+15 4.97E+15 8.07E+13
3.4 38 720 6.17 1.68E+08 1.78E+15 4.84E+15 7.99E+13
34 40 720 6.74 2.05E+08 1.74E+15 4.71E+15 7.75E+13
3.4 42 720 7.41 2.45E+08 1.69E+15 4.56E+15 7.41E+13
3.4 44 720 8.21 2.88E+08 1.62E+15 4.41E+15 6.94E+13
3.4 46 720 9.23 3.32E+08 1.54E+15 4.24E+15 6.30E+13
3.4 48 720 10.51 3.75E+08 1.45E+15 4.08E+15 5.52E+13
3.4 50 720 11.96 4.17E+08 1.37E+15 3.93E+15 4.72E+13
3.4 52 720 13.72 4.55E+08 1.30E+15 3.79E+15 3.87E+13

3.65 34 720 5.25 9.27E+07 1.80E+15 5.12E+15 7.87E+13
3.65 36 720 5.66 1.17E+08 1.79E+15 5.01E+15 7.86E+13
3.65 38 720 6,07 1.47E+08 1.78E+15 4.89E+15 7.80E+13
3.65 40 720 6.65 1.79E+08 1.75E+15 4.77E+ 15 7.58E+13
3.65 42 720 7.29 2.15E+08 1.70E+15 4.63E+15 7.28E+ 13
3.65 44 720 8.06 2.54E+08 1.63E+ 15 4.47E+ 15 6.83E+13
3.65 46 720 9.02 2.95E+08 1.55E+15 4.32E+15 6.26E+13
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3.65 48 720 10.23 3.35E+08 1.47E+15 4.16E+15 5.54E+13

3.65 50 720 11.68 3.74E+08 1.39E+15 4.01E+15 4.75E+13
3.65 52 720 13.38 4.10E+08 1.32E+15 3.88E+15 3.92E+13
3.81 34 720 5.21 8.47E+07 1.80E+i5 5.14E+15 7.74E+13

3.81 36 720 5.63 1.07E+08 1.79E+15 5.03E+15 7.72E+13
3.81 38 720 6.03 1.34E+08 1.78E+15 4.92E+15 7.68E+13
3.81 40 720 6.61 1.64E+08 1.75E+15 4.79E+15 7.46E+13

3.81 42 720 7.22 1.98E+08 1.70E+15 4.66E+15 7.18E+13

3.81 44 720 7.97 2.35E+08 1.64E+15 4.5 IE+15 6.77E+13
3.81 46 720 8.94 2.73E+08 1.56E+15 4.36E+15 6.19E+13

3.81 48 720 10.09 3.12E+08 1.49E+15 4.22E+15 5.53E+13

3.81 50 720 11.52 3.49E+08 1.41E+15 4.06E+15 4.75E+13
3.81 52 720 13.14 3.84E+08 1.33E+15 3.93E+15 3.96E+13

4 34 720 5.17 7.63E+07 1.79E+15 5.15E+15 7.59E+13
4 36 720 5.60 9.70E+07 1.79E+ 15 5.05E+ 15 7.56E+ 13

4 38 720 5.98 1.22E+08 1.78E+15 4.94E+ 15 7.54E+ 13
4 40 720 6.55 1.49E+08 1.75E+15 4.83E+15 7.34E+13

4 42 720 7.15 1.80E+08 1.70E+15 4.70E+15 7.07E+13

4 44 720 7.90 2.14E+08 1.65E+15 4.56E+15 6.68E+13

4 46 720 8.82 2.50E+08 1.58E+15 4.42E+ 15 6.16E+ 13
4 48 720 9.95 2.86E+08 1.50E+15 4.27E+15 5.50E+13

4 50 720 11.35 3.21E+08 1.42E+15 4.12E+15 4.75E+13
4 52 720 12.94 3.55E+08 1.35E+15 3.98E+15 3.98E+13

4.08 34 720 5.15 7.30E+07 1.79E+15 5.16E+15 7.53E+13
4.08 36 720 5.58 9.30E+07 1.79E+15 5.06E+15 7.51E+13
4.08 38 720 5.96 1.17E+08 1.79E+15 4.96E+15 7.48E+13
4.08 40 720 6.53 1.43E+08 1.76E+15 4.84E+15 7.28E+13

4.08 42 720 7.11 1.73E+08 1.71E+15 4.72E+15 7.04E+13
4.08 44 720 7.88 2.06E+08 1.65E+15 4.57E+15 6.64E+13
4.08 46 720 8.79 2.40E+08 1.58E+15 4.44E+15 6.12E+13
4.08 48 720 9.89 2.76E+08 1.5]E+15 4.29E+15 5.49E+13
4.08 50 720 11.26 3,10E+08 1.43E+15 4.14E+15 4.75E+13

4.08 - 52 720 12.85 3.43E+08 1.35E+15 4.00E+15 3.98E+13
4.2 38 720 5.94 1.1OE+08 1.78E+15 4.98E+15 7.39E+13

4.2 40 720 6.50 1.35E+08 1.75E+15 4.87E+15 7.21E+13
4.2 42 720 7.05 1.64E+08 1.72E+15 4.74E+15 6.98E+13

4.2 44 720 7.82 1.95E+08 1.66E+15 4.61E+15 6.59E+13
4.2 46 720 8.74 2.27E+08 1.58E+15 4.46E+15 6.07E+13
4.2 48 720 9.82 2.61E+08 1.51E+15 4.32E+15 5.46E+13
4.2 50 720 11.17 2.95E+08 1.44E+15 4.17E+15 4.74E+13
4.2 52 720 12.75 3.27E+08 1.36E+15 4.04E+15 3.98E+13
4.3 38 720 5.93 1.04E+08 1.79E+15 4.99E+15 7.32E+13
4.3 40 720 6.48 1.28E+08 1.75E+15 4.87E+15 7.14E+13

4.3 42 720 7.03 1.56E+08 1.71E+15 4.75E+15 6.92E+13
4.3 44 720 7.78 1.86E+08. 1.66E+15 4.62E+15 6.54E+13
4.3 46 720 8.69 2.17E+08 1.59E+15 4.48E+15 6.04E+13
4.3 48 720 9.76 2.50E+08 1.52E+15 4.35E+15 5.44E+13
4.3 50 720 11.05 2.83E+08 1.45E+15 4.20E+15 4.75E+13

4.3 52 720 12.62 3'14E+08 1.37E+15 4.07E+15 4.00E+13
4.48 38 720 5.90 9.53E+07 1.78E+15 5.01E+15 7.20E+13
4.48' 40 720 6.42 1.18E+08 1.75E+15 4.91E+15 7.04E+13
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4.48 42 720 6.98 1.43E+08 1.71E+15 4.78E+15 6.82E+13
4.48 44 720 7.74 1.71E+08 1.66E+15 4.65E+15 6.44E+13
4.48 46 720 8.59 2.OOE+08 1.60E+15 4.53E+15 5.99E+13

4.48 48 720 9.66 2.3 1E+08 1.53E+15 4.38E+15 5.40E+13
4.48 50 720 10.93 2.62E+08 1.46E+15 4.24E+15 4.73E+13
4.48 52 720 12.46 2.92E+08 1.38E+15 4.11E+15 4.00E+13
2.05 16 780 2.85 1.18E+07 1.46E+15 6.11E+15 7.22E+13

2.05 18 780 3.03 1.95E+07 1.56E+15 6.05E+15 7.82E+13

2.05 20 780 3.32 3.06E+07 1.64E+ 15 6.OOE+15 8.28E+13
2.05 42 780 7.31 5.29E+08 1.78E+15 4.53E+15 9.22E+13

2.05 44 780 8.10 6.05E+08 1.69E+15 4.33E+15 8.60E+13
2.45 16 780 2.81 8192957 1.43E+15 6.14E+15 6.66E+13
2.45 18 780 2.98 1.36E+07 1.53E+15 6.08E+15 7.24E+13
2.45 20 780 3.25 2.15E+07 1.61E+15 6.03E+15 7.69E+13
2.45 22 780 3.51 3.26E-07 1.69E+15 5.97E+15 8.11E+13

2.45 24 780 3.73 4.74E+07 1.76E+15 5.90E+15 8.52E+13
2.45 26 780 3.92 6.68E+07 1.83E+15 5.82E+15 8.93E+13
2.45 28 780 4.19 9.11E+07 1.88E+15 5.73E+15 9.21E+13
2.45 30 780 4.52 1.21E+08 1.93E+15 5.64E+15 9.41E+13
2.45 32 780 4.79 1.56E+08 1.96E+15 5.53E+15 9.58E+13
2.45 34 780 5.09 1.99E÷08 1.97E+15 5.39E+15 9.70E+13
2.45 36 780 5.52 2.46E+08 1.96E+15 5.24E+15 9.64E+13
2.45 38 780 5.90 3.01E+08 1.93E4-15 5.09E+15 9.58E+13
2.45 40 780 6.44 3.60E+08 1.88E+15 4.91E+15 9.33E+13
2.45 42 780 6.99 4,25E+08 1.82E+15 4.72E+15 9.02E+13
2.45 44 780 7.77 4.91E+08 1.75E+15 4.52E+15 8.46E+13
2.73 20 780 3.21 1.71E+07 1.59E+15 6.05E+15 7.33E+13
2.73 22 780 3.47 2.61E+07 1.67E+15 5,99E+15 7.75E+13
2.73 .24 780 3.69 3.82E+07 1.74E+15 5.93E+15 8.14E+13
2.73 26 780 3.89 5.41E+07 1.81E+15 5.86E+15 8.52E+13

2.73 28 780 4.12 7.43E+07 1.87E+15 5.77E+15 8.84E+13
2.73 30 780 4.46 9.91E+07 !.92E+15 5.69E+15 9.01E+13
2.73 32 780 4.74 1.29E+08 1.95E+15 5.58E+15 9.20E+13
2.73 34 780 5.00 1.65E+08 1.97E+15 5.46E+15 9.36E+13
2.73 36 780 5.42 2.06E+08 1,96E+15 5.32E+15 9.32E+13
2.73 38 780 5.82 2.54E+08 1.94E+15 5.17E+15 9.26E+13
2.73 40 780 6.30 3.06E+08 1.90E+15 5.02E+15 9.09E+13

2.73 42 780 6.87 3.63E+08 1.85E+15 4.83E+15 8.79E+13
2.73 44 780 7.57 4.24E+08 1.78E+15 4.65E+15 8.34E+13
3.03 20 780 3.17 1.37E+07 1.57E+15 6.06E+15 7.OOE+13
3.03 22 780 3.43 2,09E+07 1.65E+15 6.01E+15 7.39E+13
3.03 24 780 3.66 3.07E+07 1,72E+15 5.95E+15 7.77E+13
3.03 26 780 3.85 4.36E+07 1.79E+15 5.88E+15 8.14E+13
3.03 28 780 4.06 6.03E+07 1.85E+15 5.80E+15 8.47E+13
3.03 30 780 4.40 8.09E+07 1.91E+15 5.72E+15 8.642E+ 13
3.03 32 780 4.68 1.06E+08 1.94E+15 5.63E+15 8.82E+13
3.03 34 780 4.94 1.37E+08 1.97E+15 5.52E+15 8.98E+13

3.03. 36 780 5.33 1.72E+08 1.96E+15 5.39E+15 8.99E+13
3.03 38 780. 5.73 2.12E+08 !.95E+15 5.26E+15 8.96E+13
3.03 40 780 6.17 2.58E+08 1.92E+15 5.11E+15 8.84E+13
3.03 42 780 6.73 3.08E+08 1.87E+15 4.94E+15 8.56E+13
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3.03 44 780 7.38 3.62E+08 1.80E+15 4.77E+15 8.18F+13
3.03 46 780 8.15 4.19E+08 1.72E+15 4.59E+15 7.66E+13
3.03 48 780 9.13 4.76E+08 1.63E+15 4.41E+15 6.98E+13
3.03 50 780 10.33 5.3 1 E+08 1.54E+15 4.23E+15 6.16E+13
3.03 52 780 11.77 5.82E+08 1.44E+15 4.05E+15 5.26E+13
3.4 26 780 3.82 3.41E+07 1.78E+15 5.91E+15 7.72E+13
3.4 28 780 4.00 4.73E+07 1.83E+15 5.84E+15 8.07E+13

3.4 30 780 4.33 6.38E+07 1.89E+15 5.77E+15 8.23E+13
3.4 32 780 4.62 8.41 E+07 1.93 E+ 15 5.68E+15 8.41 E+ 13
3.4 34 780 4.88 1.09E+08 1.95E+15 5.58E+15 8.57E+13
3.4 36 780 5.22 1.38E+08 1.97E+15 5.47E+15 8.63E+ 13
3.4 38 780 5.63 1.71E+08 1.95E+15 5.34E+15 8.60E+13
3.4 40 780 6.01 2.10E+08 1.93E+15 5.21E+15 8.54E+13
3.4 42 780 6.58 2.53E+08 1.89E+15 5.06E+15 8.29E+13
3.4 44 780 7.15 3.00E+08 1.83E+15 4.90E+15 8.OOE+13
3.4 46 780 7.90 3.49E+08 1.76E+15 4.72E+15 7.53E+13
3.4 48 780 8.82 4.OOE+08 1.67E+15 4.55E+15 6.92E+13
3.4 50 780 9.90 4.51E+08 1.59E+15 4.38E+15 6.20E+13
3.4 52 780 11.26 4.99E+08 1.49E+15 4.21E+15 5.36E+13

3.65 34 780 4.84 9.41E+07 1.94E+15 5.62E+15 8.32E+13
3.65 36 780 5.16 1.20E+08 1.96E+15 5.51E+15 8.41E+13
3.65 38 780 5.57 1.49E+08 1.95E+15 5.39E+15 8.37E+13
3.65 40 780 5.94 1.84E+08 1.94E+15 5.27E+15 8.33E+13
3.65 42 780 6.48 2.22E+08 1.90E+15 5.13E+15 8.12E+13
3.65 44 780 7.02 2.64E+08 1.84E+15 4.97E+15 7.86E+13

3.65 46 780 7.76 3.09E+08 1.78E+15 4.81E+15 7.42E+13
3.65 48 780 8.64 3.56E+08 1.70E+15 4.64E+15 6.86E+13
3.65 50 780 9.69 4.03E+08 1.61E+15 4.48E+15 6.19E+13
3.65 52 780 10.94 4.49E+08 1.52E+15 4.31E+15 5A42E+13
3.81 34 780 4.82 8.59E+07 1.94E+15 5.64E+15 8.17E+13
3.81 36 780 5.12 1.1OE+08 1.96E+15 5.53E+15 8.27E+13
3.81 38 780 5.54 1.37E+08 1.95E+15 5.41E+15 8.23E+13
3.81 40 780 5.91 1.69E+08 1.93E+15 5.29E+15 8.19E+13
3.81 .42 780 6.43 2.04E+08 1.90E+15 5.16E+15 8.00E+13
3.81 44 780 6.97 2.44E+08 1.85E+15 5.01E+15 7.76E+13
3.81 46 780 7.69 2.86E+08 1.79E+15 4.86E+15 7.34E+13
3.81 48 780 8.54 3.30E+08 1.71E+15 4.69E+15 6.82E+13
3.81 50 780 9.54 3.76E+08 1.62E+15 4.53E+15 6.18E+13
3.81 52 780 10.78 4.20E+08 1.54E+15 4.37E+15 5.43E+13

4 34 780 4.80 7.73E+07 1.93E+15 5.65E+15 7.99E+13
4 36 780 5.08. 9.89E+07 1.96E+15 5.55E+15 8.11E+13
4 38 780 5.49 1.24E+08 1.95E+15 5.45E+15 8.08E+13
4 40 780 5.87 1.53E+08 1.94E+15 5.33E+15 8.04E+13
4 42 780 6.37 1.86E+08 1.90E+15 5.20E+15 7.87E+13
4 44 780 6.91 2.22E+08 1.86E+15 5.06E+15 7.63E+13
4 46 780 7.60 2.61E+08 1.80E+15 4.91E+15 7.25E+13
4 48 780 8.4.1 3.03E+08 1.72E+15 4.75E+15 6.77E+13
4 50 780 9.40 3.45E+08 1.64E+15 4.59E+15 6.16E+13
4 52 780 10.59 3.88E+08 1.56E+15 4.44E+15 5.44E+13

4.08 34 780 4.78 7.41E+07 1.93E+15 5.66E+15 7.93E+13
4.08 36 780 5.06 9.48E+07 1.95E+15 5.57E+15 8.05E+13
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4.08 38 780 5.48 1.19E+08 1.95E+15 5.46E+15 8.01E+13
4.08 40 780 5.86 1.47E+08 1.94E+15 5.35E+15 7.98E+13
4.08 42 780 6.34 1.78E+08 1.91E+15 5.21E+15 7.82E+13
4.08 44 780 6.88 2.14E+08 1.86E+15 5.08E+15 7.59E+13
4.08 46 780 7.57 2.51E+08 1.80E+15 4.93E+15 7.21E+13
4.08 48 780 8.36 2.92E+08 1.73E+15 4.77E+15 6.74E+13
4.08 50 780 9.33 3.34E+08 1.65E+15 4.62E+15 6.14E+i13
4.08 52 780 10.54 3.74E+08 1.56E+15 4.45E+15 5.43E+13
4.2 38 780 5.45 1.12E+08 1.95E+15 5.48E+15 7.92E+13
4.2 40 780 5,83 1.38E+08 1.94E+15 5.37E+ 15 7.88E+13
4.2 42 780 6.30 1.68E+08 1.91E+15 5.24E+15 7.74E+13
4.2 44 780 6.84 2.02E+08 1.87E+15 5.10E+15 7.52E+13
4.2 46 780 7.52 2.38E+08 1.81E+15 4.96E+15 .7.16E+13
4.2 48 780 8.30 2.77E+08 1.74E+15 4.80E+ 15 6.70E+13
4.2 50 780 9.25 3.17E+08 1.66E+15 4.65E+15 6.13E+13
4.2 52 780 10.44 3.56E+08 1.57E+15 4.49E+15 5.42E+13
4.3 38 780 5.43 1.06E+08 1.95E+15 5.49E+ 15 7.85E+13
4.3. 40 780 5.81 1.32E+08 1.93EE+ 15 5.38E+15 7.81EE+13
4.3 42 780 6.27 1.60E+08 1.91E+15 5.26E+! 5 7.69E+13
4.3 44 780 6.82 1.92E+08 1.87E+15 5.12E+15 7.45E+13
4.3 46 780 7.47 2.27E+08 1.81E+15 4.98E+15 7.I IE+13
4.3 48 780 8.23 2.65E+08 1.74E+15 4.84E+15 6.68E+13
4.3 50 780 9.18 3.03E+08 1.66E+15 4.68E+15 6.11E+13
4.3 52 780 10.33 3.42E+08 1.58E+15 4.52E+15 5.44E+13
4.48 38 780 5.39 9.71E+07 1.95E+15 5.51E+15 7.72E+13
4.48 40 780 5.78 1.20E+08 1.93E+15 5.41E+15 7.69E+13
4.48 42 780 6.22 1.47E+08 1.91E+15 5.29E+15 7.57E+13
4.48 44 780 6.77 1.77E+08 1.87E+15 5.16E+15 7.35E+13
4.48 46 780 7.40 2.09E+08 1.82E+15 5.03E+15 7.03E+13
4.48 48 780 8.14 2.44E+08 1.75E+15 4.88E+15 6.61E+13
4.48 50 780 9.07 2.8 1E+08 1.67E+15 4.72E+ 15 6.07E+13
4.48 52 780 10.18 3.17E+08 1.60E+15 4.57E+15 5.42E+13
2.05 16 840 2.73 1.19E+07 1.54E+15 6.60E+15 7.36E+13
2.05 18 840 2.91 1.97E+07 1.64E+15 6.55E+15 7.98E+13
2.05 -20 840 3.12 3.09E+07 1.73E+15 6.49E+15 8.52E+13
2.05 42 840 6.60 5.43E+08 1.97E+15 5.01E+15 1.02E+14
2.05 44 840 7.20 6.26E+08 1.89E+15 4.80E+15 9.71E+13
2.45 16 840 2.69 8296594 1.51E+15 6.63E+15 6.80E+13
2.45 18 840 2.87 1.38E+07 1.61E+15 6.57E+15 7.37E+13
2.45 20. 840 3.04 2.17E+07 1.70E+15 6.53E+15 7.92E+13
2.45 22 840 3.31 3.28E+07 1.78E+15 6.46E+15 8.34E+13
2.45 24 840 3.55 4.78E+07 1.86E+15 6.39E+15 8.75E+13
2.45 26 840 3.75 6.73E+07 1.93E+15 6.3 1E+15 9.16E+13
2.45 28 840 3.94 9.20E+07 2.OOE+15 6.22E+15 9.53E+13
2.45 30 840 4.22 1.22E+08 2.06E+15 6.13E+15 9.80E+13
2.45 32 840 4.51 1,58E+08 2109E+15 6.02E+15 9.97E+13
2.45 34 840 4.78 2.01E+08 2.11E+15 5.88E+15 1.OIE+14
2,45 36 840 5.07 2.50E+08 2.12E+15 5.74E1+15 i.02E+14
2.45 38 840 5.47 3.06E+08 2.10E+15 5.58E+15 1.02E+14
2.45 40 840 5.86 3.68E+08 2.07E+15 5.40E+15 L.OIE+14
2.45 42 840 6.36 4.35E+08 2.02E+15 5.21E+15 9.83E+13
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2.45 44 840 6.91 5.07E+08 L195E+15 5.01E+15 9.49E+13
2.73 20 840 3.00 1.73E+07 1.68E+15 6.54E+15 7.54E+13
2.73 22 840 3.27 2.63E+07 1.77E+15 6.49E+15 7.97E+13
2.73 24 840 3.50 3.85E+07 1.84E+15 6.42E+ 15 8.36E+ 13
2.73 26 840 3.71 5.45E+07 1.91E+15 6.36E+15 8.75E+13
2.73 28 840 3.90 7.50E+07 1.99E+15 6.27E+15 9.13E+13
2.73 30 840 4.15 1.OOE+08 2.05E+15 6.18E+-15 9.38E+13
2.73 32 840 4.45 1.31E+08 2.08E+15 6.07E+15 9.59E+13
2.73 34 840 4.72 1.67E+08 2.10E+15 5.95E+15 9.72E+13
2.73 36 840 4.98 2.10E+08 2.12E+15 5.81E+15 9.88E+13
2.73 38 840 5.38 2.58E+08 2.11E+15 5.67E+15 9.82E+13
2.73 40 840 5.77 3.12E+08 2.08E+15 5.51E+15 9.77E+13
2.73 42 840 6.21 3.72E+08 2.04E+15 5.33E+15 9.60E+13
2.73 44 840 6.76 4.37E+08 1.98E+15 5.14E+15 9.30E+13
3.03 20 840 2.98 1.38E+07 1.66E+15 6.55E+15 7.19E+13
3.03 22 840 3.23 2.1OE+07 1.74E+15 6.50E+ 15 7.60E+ 13
3.03 24 840 3.47 3.09E+07 1.82E+ 15 6.44E+ 15 7.98E+ 13
3.03 26 840 3.68 4.40E+07 1.89E+15 6.37E+15 8.36E+13
3.03 28 840 3.86 6.08E+07 1.96E+15 6.30E+15 8.72E+13
3.03 30 840 4.09 8.18E+07 2.04E+15 6.22E+15 9.01E+13
3.03 32 840 4.39 1.07E+08 2.07E+15 6,12E+15 9.18E+13
3.03 34 840 4.66 1.38E+08 2.10E+15 6.01E+15 9.34E+13
3.03 36 840 4.92 1.74E+08 2.12E+15 5.88E+15 9.50E+13
3.03 38 840 5.28 2.16E+08 2.11E+15 5.75E+15 9.52E+13
3.03 40 840 5.68 2.63E+08 2.09E+15 5.60E+15 9.44E+13
3.03 42 840 6.06 3.16E+08 2.07E+15 5.44E+15 9.37E+13
3.03 44 840 6.61 3.73E+08 2.01E+15 5.26E+15 9.07E+13
3.03 46 840 7.20 4.34E+08 1.93E+15 5.08E+15 8.71E+13
3.03 48 840 7.92 4.98E+08 1.85E+15 4.88E+15 8.20E+13
3.03 50 840 8.83 5.62E÷08 1.76E+15 4.68E+15 7.53EE+ 13
3.03 52 840 9.91 6.25E+08 1.65E+15 4.49E+15 6.74E+13
3.4 26 840 3.63 3.43E+07 1.87E+15 6.40E+15 7,94E+13
3.4 28 840 3.83 4.77E+07 1.93E+15 6.33E+I5 8.28E+13
3.4 30 840 4.01 6.46E+07 2.02E+15 6.26E+15 8.59E+13
3.4 32 840 4.32 8.51E+07 2.06E+15 6.17E+15 8.77E+13
3.4 34 840 4.60 1,IOE+08 2.09E+15 6.07E+15 8.93E+13
3.4 36 840 4.85 1.40E+08 2A11E+15 5.97E+15 9.08E+13
3.4 38 840 5.16 1.75E+08 2.12E+15 5.84E+ 15 9.15E+13
3.4 40 840 5.56 2.14E+08 2.10E+15 5.71E+15 9.10E+13
3.4 42 840 5.93 2.59E+08 2.08E+15 5.56E+ 15 9.04E+13
3.4 44 840 6.45 3.08E+08 2.03E+15 5.39E+15 8.80E+13
3.4 46 840 6.97 3.61E+08 1.97E+15 5.22E+15 8.52E+13
3.4 48 840 7.69 4.17E+08 1.89E+15 5.04E+15 8.05E+13
3.4 50 840 8.51 4.75E+08 1.80E+15 4.86E+ 15 7.48E+13
3.4 52 840 9.51 5.33E+08 1.71E+15 4.67E+15 6.78E+13

3.65 34 840 4.55 9.5 1E+07 2.08E+15 6.11E+I5 8.67E+13
3.65 36 840 4.81 1.21E+08 2.1OE+I 5 6.OOE+ 15 8.82E+13
3.65 38 840 5.10 1.52E+08 2.12E+15 5.89E+15 8.92E+13
3.65 40 840 5.49 1.87E+08 2.1OE+15 5.77E+15 8.88E+13
3.65 42 840 5.86 2.27E+08 2.08E+1 5 5.62E+15 8.81E+13
3.65 44 840 6.35 2.71E+08 2.04E+15 5.47E+1 5 8.62E+13
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3.65 46 840 6.87 3.19E+08 1.99E+15 5.31E+15 8.36E+13
3.65 48 840 7.55 3.71E+08 1.92E+15 5.13E+15 7.95E+13
3.65 50 840 8.32 4.24E+08 1.83E+15 4.95E+15 7.43E+13
3.65 52 840 9.27 4.78E+08 1.74E+15 4.77E+15 6.78E+13
3.81 34 840 4.53 8.69E+07 2.07E+15 6.13E+15 8,52E+13
3.81 36 840 4.79 1. 11 E+08 2,I OE+ 15 6.03E+15 8.66E+13
3.81 38 840 5.06 1.39E+08 2.11E+15 5.91E+15 8.77E+13
3.81 40 840 5.46 1.72E+08 2.10E+15 5.79E+15 8.73E+13
3.81 42 840 5.83 2.09E+08 2.08E+15 5.66E+15 8.67E+13
3.81 44 840 6.29 2.50E+08 2.05E+15 5.52E+15 8.52E+13
3.81 46 840 6.82 2.95E+08 2.OOE+15 5.36E+15 8.25E+13
3.81 48 840 7.46 3.44E+08 1.93E+15 5.18E+15 7.88E+13
3.81 50 840 8.20 3.95E+08 1.85E+15 5.01E+15 7.39E+13
3.81 52 840 9.12 4.47E+08 1.75E+15 4.83E+15 6.77E+13

4 34 840 4.50 7.82E+07 2.07E+15 6.15E+15 8.34E+13

4 36 840 4.76 .0OOE+08 2.10E+15 6.05E+15 8.48E+13
'4 38 840 5.00 1.26E+08 2.12E+15 5.96E+15 8.62E+13
4 40 840 5.41 1.56E+08 2.10E+15 5.83E+15 8.57E+13
4 42 840 5.78 1.90E+08 2.09E+15 5.70E+15 8.52E+13
4 44 840 6.22 2.28E+08 2.05E+15 5.55E+15 8.38E+13
4 46 840 6.75 2.70E+08 2.OOE+15 5.40E+15 8.13E+13
4 48 840 7.36 3.15E+08 1.94E+15 5.25E+15 7.79E+13
4 50 840 8.07 3.63E+08 1.86E+15 5.08E+15 7.34E+13
4 52 840 8.97 4.12E+08 1.77E+15 4.90E+15 6.74E+13

4.08 34 840 4.49 7.49E+07 2.06E+15 6.15E+15 .8.27E+13

4.08 36 840 4.75 9.59E+07 2.09E+15 6.07E+15 8.41E+13
4.08 38 840 4.99 1.21E+08 2.11E+15 5.96E+15 8,54E+13
4.08 40. 840 5.39 1.49E+08 2.10E+15 5.84E+15 8.50E+13
4.08 42 840 5.76 1.82E+08 2.09E+ 15 5.72E+15 8.45E+13
4.08 44 840 6.19 2,19E+08 2.06E+15 5.58E+15 8.33E+13
4.08 46 840 6.72 2.60E+08 2.01E+15 5.43E+15 8.08E+13
4.08 48 840 7.32 '3.04E+08 1.95E+15 5.26E+15 7.75E+13
4.08 50 840 8.03 3.50E+08 1.87E+15 5.09E+15 7.30E+13
4.08 52 840 8.91 3.98E+08 1.79E+15 4.93E+15 6.74E+13
.4.2 38 840 4.97 1.14E+08 2.11E+15 5.98E+15 8.43E+13
4.2 40 840 5.36 1.41E+08 2.1OE+15 5.87E+15 8.41E+13
4.2 42 840 5.74 1.72E+08 2.09E+15 5.74E+15 8.36E+13
4.2 44 840 6.14 2.07E+08 2.06E+15 5.61E+15 8.26E+13
4.2 46 840 6.68 2.45E+08 2.01E+15 5.46E+15 8.01E+13
4.2 48 840 7.26 2.87E+08 1.95E+15 5.31E+15 7.70E+13
4.2 50 840 7.96 3.32E+08 1.87E+15 5.13E+15 7.27E+13
4.2 52 840 8.82 3.78E+08 1.80E+15 4.97E+15 6.72E+13
4.3 38 840 4.96 1.08E+08 2.10E+15 5.99E+15 8.35E+13
4.3 40 840 5.34 1.34E+08 2.1OE+15 5.88E+15 8.33E+13
4.3 42 840 5.71 1.64E+08 2.09E+15 5.76E+15 8.29E+13
4.3 44 840 6.11 1.97E+08 2.06E+15 5.63E+15 8.20E+13
4.3 46 840 6.65 2.34E+08 2.02E+15 5.48E+15 7.96E+13
4.3 48 840 7.23 2.75E+08 1.96E+15 5.33E+15 7.65E+13
4.3 50 840 7.91 3.18E+08 1.88E+15 5.17E+15 7.23E+13
4.3 52 840 8.78 3.62E+08 1.80E+15 5.OOE+1 5 6.69E+13

4.48 38 840 4.94 9.88E+07 2.10E+15 6.01E+15 8.20E+13



CA06721 Rev. 0000
Page 78 of 132

Total Total

Enrichment Burnup Heat Decay /sec Photon Photons Photon
Wt%/ U235 (GWd/MTU) (wats) time (y) MeV/sec /sec MeV/sec

4.48 40 840 5.30 1.23E+08 2.1OE+15 5.90E+15 8.20E+13
4.48 42 840 5.68 1.50E+08 2.09E+15 5.79E+15 8.16E+13
4.48 44 840 6.05 1,82E+08 2.07E+15 5.66E+15 8.09E+13
4.48 46 840 6.59 2.16E+08 2.02E+15 5.53E+15 7.85E+13
4.48 48 840 7.15 2.54E+08 1.97E+15 5.37E+15 7.57E+13
4.48 50 840 7.83 2,94E+08 1.90E+15 5.22E+-15 7.17E+13
4.48 52 840 8.67 3.36E+08 1.82E+15 5.06E+15 6.64E+13
2.05 16 900 2.62 1.20E+07 1.62E+15 7.09E+15 7.51E+13
2.05 18 900 2.80 1,99E+07 1.72E+15 7.04E+15 8.12E+13
2.05 20 900 2.96 3.11E+07 1.82E+15 6.98E+15 8.72E+13
2.05 42 900 5.99 5.56E+08 2.16E+15 5.50E+15 1.1OE+14
2.05 44 900 6.56 6.42E+08 2.09E415 5.27E+15 1.06E+14
2.45 16 900 2.57 8400231 1.58E+15 7.13E+15 6.93E+13
2.45 18 900 2.76 1.39E+07 1.69E+15 7.06E+15 7.51E+13
2.45 20 900 2.92 2.19E+07 1.79E+15 7.02E+l5 8.07E+13
2.45 22 900 3.11 3.31E+07 1.88E+15 6.95E+15 8.57E+13
2.45 24 900 3.37 4.82E+07 1.96E+15 6.88E+15 8.98E+13
2.45 26 900 3.59 6.78E+07 2.03E+15 6,79E+15 9.39E+13
2.45 28 900 3.78 9.27E+07 2.10E+15 6.71E+15 9.77E+13
2.45 30 900 3.96 1.23E+08 2.19E+15 6.62E+15 1.02E+14
2.45 32 900 4.24 1.60E+08 2.23E+15 6.51E+15 1,04E+14
2.45 34 900 4.52 2.03E+08 2.25E+15 6.38E+15 1.05E+14
2,45 36 900 4,79 2.53E+08 2.26E+15 6.23E+15 1,06E+14
2.45 38 900 5.05 3.11E+08 2.27E+15 6.07E+15 1.07E+14
2.45 40 900 5.46 3.74E+08 2.24E+15 5.90E+15 1.07E+14.
2.45 42 900 5.84 4.44E+08 2.21E+15 5.70E+15 1.05E+14
2.45 44 900 6.31 5.19E+08 2.15E+15 5.50E+15 1.03E+14

2.73 20 900 2.90 1.75E+07 1.76E+15 7.04E+15 7.68E+13
2.73 22 900 3.07 2.65E+07 1.86E-15 6.98E+15 8.19E+13
2.73 24 900 3.32 3.88E+07 1.94E+15 6.91E+15 8.58E+13
2.73 26 900 3;54 5.49E+07 2.02E+15 6.85E+15 8.98E+13
2.73 28 900 3.73 7.55E+07 2.09E+15 6.77E+15 9.36E+13
2.73 30 900 3.92 1.01E+08 2.17E+15 6,68E+15 9.68E+13
2.73 32 900 4.16 1.32E+08 2.22E+ 15 6.57E+15 9.98E+13
2.73 34 900 4.45 1.69E+08 2.24E+15 6.45E+15 1.01E+14
2.73 36 900 4.72 2.12E+08 2.26E+15 6.31E+15 1.03E+14
2.73 38 900 4.97 2.62E+08 2.27E+15 6.17E+15 1.04E+14
2.73 40 900 5.35 3.17E+08 2.25E+15 6.00E+15 1.03E+14
2.73 42 900 5.73 3.79E+08 2.22E+15 5.82E+15 1.02E+14
2.73 44 900 6.15 4.47E+08 2.18E+15 5.63E+15 1.01E+14
3.03 20 900 2.88 1.40E+07 1.74E+15 7.04E+15 7.32E+13
3.03 22 900 3.02 2.12E+07 1.84E+15 6.99E+15 7.82E+13
3.03 24 900 3.28 3.12E+07 1.91E+15 6.93E+15 8.20E+13
3.03 26 900 3.50 4.44E+07 1.99E+15 6.87E+15, 8.57E+13
3.03 28 900 3.70 6.13E+07 2.07E+ 15 6.79E+15 8.94E+13
3.03 30 900 3.89 8.25E+07 2.15E+15 6,70E+15 9.27E+13
3.03 32 900 4.09 L.OSE+08 2.20E+15 6.62E+15 9.55E+13
3.03 34 900 4:39 1.39E+08 2.24E+15 6.51E+15 '9.70E+13
3.03 36 900 4.66 1.76E+08 2.25E+15 6.38E+15 9.87E+13
3.03 38 900 4.91 2.19E+08 2.27E+15 6.25E+15 I.OOE+14
3.03 40 900 5.25 2.67E+08 2.26E+15 6.10E+15 9.99E+13
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Assembly TotalLight Element
Enrichment Burnup Aemy Decay Photon PhotonslPhoton hotons Photon
W/o U235 (GWd/MTU) Heat time (y) MeV/sec /sec MeV/sec

3.03 42 900 5.63 3.21E+08 2.24E+15 5.94E+i5 9.95E+13
3.03 44 900 5.99 3.82E+08 2.21E+15 5.76E+ 15 9.86E+13

3.03 46 900 6.53 4.46E+08 2.14E+15 5.57E+15 9.53E+13
3.03 48 900 7.07 5.15E+08 2.07E+15 5.37E+15 9.20E+13
3.03 50 900 7.77 5.85E+08 1.97E+15 5.17E+i5 8.68E+13
3.03 52 900 8.61 6.57E+08 1.88E+15 4.95EE+ 15 8.03E+13
3.4 26 900 3.45 3.46E+07 i.97E+15 6.89E+15 8.15E+13
3.4 28 900 3.66 4.81E+07 2.03E+15 6.8]E+15 8.49E+ 13
3.4 30 900 3.84 6.5 1E+07 2.13E+15 6.75E+15 8.81E+13
3.4 32 900 4.01 8.61E+07 2.19E+15 6.66E+15 9.12E+13
3.4 34 900 4.31 1.11E+08 2.22E+15 6.57E+15 9.29E+13

3.4 36 900 4.58 1.41E+08 2.25E+15 6.46E+15 9.44E+13
3.4 38 900 4.83 1.77E+08 2.27E+15 6.34E+15 9.58E+13

3.4 40 900 5.12 2.17E+08 2.27E+15 6.21E+15 9.65E+13
3.4 42 900 5.51 2.63E+08 2.25E+15 6.05E+15 9.61E+13
3.4 44 900 5.88 3.14E+08 2.22E+15 5.89E+15 9.50E+13
3.4 46 900 6.35 3.70E+08 2.17E+15 5.72E+15 9.29E+13
3.4 48 900 6.87 4.30E+08 2.1OE+15 5.53E+15 8.98E+13
3.4 50 900 7.53 4.93E+08 2.02E+15 5.34E+15 8.54E+13
3.4 52 900 8.28 5.58E+08 1.93E+15 5.13E+i5 7.99E+13
3.65 34 900 4.26 9.62E+07 2.21E+15 6.61E+15 9.03E+13
3.65 36 900 4.54 1.23E+08 2.24E+15 6.50E+15 9.17E+13
3.65 38 900 4.79 1.54E+08 2.26E+15 6.38E+15 9.32E+13
3.65 40 900 5.04 1.90E+08 2.27E+15 6.27E+15 9.42E+13
3.65 42 900 5.44 2.31E+08 2.25E+15 6.12E+15 9.35E+13
3.65 44 900 5.81 2.77E+08 2.23E+15 5.97E+15 9.27E+13
3.65 46 900 6.24 3.27E+08 2.19E+15 5.80E+15 9.1 1E+13
3.65 48 900 6.76 3.82E+08 2.13E+15 5.62E+15 8.82E+13
3.65 50 900 7.37 4.40E+08 2.05E+15 5.44E+15 8.44E+13
3.65 52 900 8.07 5.01E+08 1.96E+15 5.24E+15 7.95E+13
3.81 34 900 4.23 8.79E+07 2.21E+15 6.63E+15 8.87E+13
3.81 36 900 4.51 1.12E+08 2.23E+15 6.53E+15 9.OIE+i3
3.81 38 900 4.76 1.41E+08 2.25E+15 6.41E+15 9.13E+13
3.81 40 900 5.00 1.75E+08 2.27E+15 6.30E+15 9.27E+13
3.81 42 900 5.40 2.12E+08 2.25E+15 6.16E+15 9.21E+13
3.81 44 900 5.76 2.55E+08 2.23E+15 6.02E+15 9.14E+13
3.81 46 900 6.18 3.03E+08 2.19E+15 5.85E+15 8.99E+13
3.81 48 900 6.70 3.54E+08 2.14E+15 5.68E+15 8.73E+13
3.81 50 900 7.27 4.09E+08 2.06E+15 5.50E+15 8.38E+13
3.81 52 900 7.96 4.67E+08 1.98E+15 5.31E+15 7.90E+13

4 34 900 4.20 7.91E+07 2.20E+15 6.65E+15 8.68E+13
4 36 900 4.48 1.01E+08 2.23E+15 6.55E+15 8.83E+13
4 38 900 4.73 1.27E+08 2.26E+15 6.45E+15 8.97E+13
4 40 900 4.97 1.58E+08 2.27E+15 6.33E+15 9.08E+13
4 42 900 5.34 1.93E+08 2.25E+15 6.20E+15 9.05E+13
4 44 900 5.72 2.32E+08 2.23E+15 6.05E+15 8.98E+ 13
4 46 900 6.09 2.76E+08 2.20E+15 5.91E+15 8.89E+13
4 48 900 6.62 3.24E+08 2,14E+15 5.74E+15 8.61E+13
4 50 900 7.17 3.76E+08 2.08E+15 5.56E+15 8.29E+13
4 52 900 7.85 4.30E+08 2.OOE+15 5.39E+15 7.85E+13

4.08 34 900 4.19 7.58E+07 2.20E+15 6.65E+15 8.61E+13
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Assembly De Neutrons Tota Tota Light Element

Enrichment Burnup Heat ecay /sec Photon Photons Photon
Wt% U235 (GWd/MTU) (watts) time (y) MeV/sec /sec MeV/sec

4.08 36 900 4.46 9.70E+07 2.23E+ 15 6.56E+15 8.76E+13
4.08 38 900 4.72 1.22E+08 2.25E+15 6.46E+15 8.89E+13

4.08 40 900 4.96 1.52E+08 2.26E+15 6.34E+15 9.01E+13
4.08 42 900 5.32 1.85E+08 2.26E+15 6.22E+ 15 8.99E+13

4.08 44 900 5.69 -2.23E+08 2.24E+i5 6.07E+15 8.92E+13
4.08 46 900 6.06 2.66E+08 2.21E+15 5.93E+15 8.83E+13
4.08 48 900 6.59 3.12E+08 2.15E+15 5.76E+15 8.56E+13:
4.08 50 900 7.12 3.62E+08 2.09E+15 5.59E+15 8.26E+13
4.08 52 900 7.82 4.15E±08 2.OOE+15 5.41E+15 7.80E+13
4.2 38 900 4.70 1.15E+08 2.24E+15 6.47E+15 8.77E+13
4.2 40 900 4.94 1.43E+08 2.26E+15 6.36E+15 8.90E+13

4.2 42 900 5.29 1.75E+08 2.26E+15 6.24E+15 8.88E+13
4.2 44 900 5.66 2.11E+08 2.24E+15 6.11E+15 8.83E+13

4.2 46 900 6.02 2.51E+08 2.21E+15 5.95E+15 8.75E+13
4.2 48 900 6.54 2.95E+08 2.16E+15 5.80E+15 8.49E+13
4.2 50 900 7.06 3.44E+08 2.1OE+15 5.63E+15 8.21E+13
4.2 52 900 7.74 3.94E+08 2.01E+15 5.46E+15 7.77E+13

4.3 38 900 4.69 1.09E+08 2.24E+15 6.49E+15 8.69E+13
4.3 40 900 4.93 1.36E+08 2.26E+15 6.38E+15 8.81E+13
4.3 42 900 5.27 1.66E+08 2.26E+ 15 6.26E+15 8.81 E+ 13
4.3 44 900 5.64 2.01E+08 2.24E+15 6.13E+15 8.75E+13
4.3 46 900 5.99 2.40E+08 2.21E+15 5.98E+15 8.67E+13
4.3 48 900 6.51 2.82E+08 2.16E+15 5.82E+15 8.42E+13
4.3 50 900 7.01 3.29E+08 2.10E+15 5.66E+15 8.16E+13

4.3 52 900 7.69 3.77E+08 2.02E+15 5.49E+15 7.74E+13
4.48 38 900 4.66 9.98E+07 2.24E+15 6.51E+15 8.54E+13

4.48 40 900 4.90 1.24E+08 2.26E+15 6.40E+15 8.66E+13
4.48 42 900 5.22 1.53E+08 2.26E+15 6.29E+15 8.68E+13

4.48 44 900 5.59 1,85E+08 2.24E+15 6.17E+15 8.62E+13
4.48 46 900 5.95 2.2 iE+08 2.22E+15 6.03E+15 8.54E+13
4.48 48 900 6.45 2.60E+08 2.17E+ 15 5.87E+15 8.32E+13

4.48 -50 900 6.94 3.04E+08 2.11Et15 5.71E+15 8.06E+13
4.48 .52 900 7.61 3.50E+08 2.04E+ 15 5.55E+15 7.66E+13
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APPENDIX E - CHARACTERISTICS OF STANDARD CE 14X14 ASSEMBLIES STORED IN THE
SPENT FUEL POOL AS OF JANUARY 2006



Ap0pendiJx E 32P+SourceTerm - 660 Time (BUL52) CA06721 p. 82

Specific i r 660W P
# Total Power 1st 2nd 3rd 4th 5th Discharge Cool NP$ @ MPS @

DSCs Assys Assembly Enich. Bumup EFPD (MW/MTU) Cycle Cyce Cycle Cycle Cycle Date Time 660W 680W 660 660 660W Notes
I1T04 24552 37.44 U1Cf 3t-Oec-76 3.9 23-.ov-00 1.882+07 5.07E-15 1.41.+15 7.14E+13

-- .02 2"05 16523 498.5 33.15 U2C11.4

2A003 2.051 17239_498.5 34.56 U2C56 15-Sep78 3.5 17-Mar-821 1.58E+07 5.07E+15 1.33E+15 7.30E+13
U - 2Au12 I'd "2.05ý1S911i 498W 5 - 4.l -JC1 - - 1"iL5"-i/b 3-35'--zM-B'- 4 r 5 E 1.- -2rý32E{"T301 5 2A035 2.05! 173911 498.5' 34.8 U21 15-Sep-78 3.5 28-Mar-82 1.64E+07 5.07E+15 1.34E+15 7.32E+13
0 6 2A066 2.051 173911 498.5 34.89 U2C1 15-Sep-78 3.5 28-Mar-82 1.64E+07 5.07E+15 1.34E+15 7.32E+13

0, 7 2A067 2.05! 173911 498.5 34.89 U2C1 15-Sep-78 3.5 28-Mar-2 1.64E+07 5.07E+15 1.34E+15 7.32E+13
0 8 iCill 2.99 26163 77521 33.75j UIC1 U1C21 22-Jan-78 4.8 4-Nov-82 4.50E+07 4.92E+15 1.60E+15 7.55E+13

.18027 .4 2.6.41 +--.--.1 34.08, UC U1C2 22-Jan-78 4.9 29-Nov-82 6.90E+07 4.83E+15 1.62E+15 8.28E+13
0, 10 1BTO2 2.45i 26937, 775.2; 34.75, U1C1 U1C2 22-Jan-78 4.9 27-Dec-82i 7.50E+07 4.80E+15 1.63E+15 8.34E+13
0 11 18009 2.451 27274 775.21 35.18 UiCi UlC2 22-Jan-78 5.0 15-Jan-83 7.91+07 4.78E+15 1.64E*15 8.38E÷13
0 12 113002 2.45; 27487" 775.21 35.46 UlC1 U1C2 22-Jan-78 5.0 27-Jan-83 6172.07 4.77E÷15 1.64E+15 8.40E+13
0 13 1C003 2.99: 

2 95 2 7
_L 10

72
i 27.54' UlCl U1C2 U1C3: 20-Apr-79 5.2 10-Jul-84 7.63E+07 4.76E+15 1.65E+15 7.96E+13

0 14 iCO10 2.991 295271 1072: 27.54! U1Ci U1C2 U1C3 20-Apr-79 5.2 10-Jul-84 7.63E+07 4.76E+15 1.65E+15 7.96E+13
0• 15 28066 2.451 26052 800.3' 32.551 U2C1 U2C2 - 12-Oct-79 4.8 30-Jul-84 6.50E+07 4.985E+15 1.62E215 8.23E+13

016 2EUO8- --- 2-45 2UO-z.uV2uu .5 8 Z 02C U T2(3617 .- -- TT~uT -6-3 E-7 -47. 4E-+i 92 E + 1 -6.73E+ ____]__2 2 17069i 8003 33.8 -.21 U2C2 12-Oct-79 5.0 23-Sep-84 7.66E+07 4.79E+15 1,63E+15 8.36E+13
0, 18 12B075 2.45 27069' 800.3 33.13- U2C1 U2C2I 12-Oct-79 5.0 23-Se 7.66E+07 4.79E+15 1.63E+15 8.36E+13

0_ 19 28011 245 27118, 800.3: 33.88 U2CI U2C2 25-Sep-84 7.72E+07 479E+15 1.63E+15 8.36E+13
0. 20 2B064 2.45 27122w 8003' 33.89 U2CI u2c2: 8I.3 12-Oct-79 5.0 26-Se 7.72E+07 4.79E+15 1.63E+15 8.36E+13
0' 21 2B068 2.45 27309i 8003! 34.12 U2C W2C2t 12-Oct-79 5.0 6-Oct-84 7.95E+07 4.78E+15 1.64E+15 8.38E+13
U-2-2 • B_•U-t- 2.-451 47764 UOU'1 W34t, -- U.1-Uc2 124,a-(9 . No851 - &v 8. +07 4.76E+15 1"-4J 15 -8.43E+130 23 2B055 2.45 28325- 600.3 35.39 U2C1 U2C2 12-Oct-79 5.2 5-Dec44 9.272+07 4.73E+15 1.65E÷15 8.48E+13
0 24 2B036 2.45 284181 800.31 35.51 U2C1 U2C2. 12-ct-79 5.2 11-Dec-84 9.40E+07 4.72E+15.1.65E+15 8.49E+13
0 25 1D024 3.03' 26581 917.6: 28.97 UIC2. UIC3 UIC44 17-Oct-80 4.8 18-Aug-85 4.89E+07 4.90E+15 1.61E+15 7.56E+13
-0 26 1D002 3.03 27498 917.6 2997 UIC2; U1C3 UIC4. 17-Oct-80 4.9 27- ep-85 5.45E+07 4.86E+15 1.63E+15 7.69E+13
S - 13- -3-- - 1 1" --. U DIC2i- - 13 )IC4 I"/:Oa 5.3 La 7.75E+ 475E15 165E'f5 .94E +13

0 28 1D009 3.03 29854 917.6 32.53' UIC2 U1C3- U1C4 17-Oct-80 6.3 25-Jan-88 7.79E+07 4.75E+15 1.65E+15 7.94E+13
0]29 1DRO4 2.73 30733 917.61 33.49 UIC2F U1C3 U1C4 17-OctW 0 5.5 11-Apr-86 1.07E+08 4.65E+15 1.65E+15 8.33E+13Oil -30--.11u II6t- -2"7-, 1J3w.- I-r1"u'• •.1;401-- (7•,21-iui- t' L1C4 -1-/:CU58 6 24-May-oc 1. 16tjE+ Off -42E-+- 5 -1 -6SETTS-16-.351=•1

0 31 1D006 3.031 32041 917.6; 34.92 U1C2: U1C3, U1C4 17-Oct-80 5.7 16-Jun-86 1.05E+08 4.63E+15 1.65E+15 8.05E+13
1 32 10007 3.03'i 32041 917.6 34.92 U1C2I Ul U1C4 17-Oct-80 5.7 16-Jun-46 1.05E+08 4.63E+15 1.65r=+15 8.05E+13
1 33 1D039 3.031 32041 917.6 34.92 U1C21 U13 -C,4. 17-Oct480 5.7 16-Jun-46 1.05E+08 4.63E+15 1.65E+15 8.05E+13
1 34 2C034 2.99 31816 1147.7 27.72 U2C1 U2C2 U2C3 17-Jan-81 5.6 3-Sep--8 1.05E.08 4.64E+15 1.65E+15 8.09E+13
1 35 1F116 2.73' 26284 768.9, 34.18,"U1C4 UICS, 16-A4-8 4.8 28-Jan-87 5.522+07 4.88E+15 1.62E+15 7.91E+13
1 36 2C007 2.99i 33651 1147.7. 29.32: U2c1 U2C2 U2C3 17-Jan-81 6.0 29-Jan-87 1.31E+08 4.53E+15 1.64E+15 8.06E+13

-i--13+"6317 b'-2 34:'-U-1c4 -U1GC. 1"bZAWr--82 4.-8 ,- an-t 5 4.E+1 1. +15 7:2EY3 _________ý_3

1 38 IF101 2.73 26354 768.9 34.27 U1C4 U1C_ . 16-A -82 4.8 1-Feb-87 5.58E+07 4.88E÷15 1.62E+15 7.92E+13
1 39 1F114 2.73, 269971 768.91 35.11 UIC4, U1C5 16-Apr-82 4.9 4-Mar-87 6.20E+07 4.85E+15 1.63E+15 8.01E+13
1 40 1FI17 2.73 269971 768.9 35.11 UI1C4 U1CS 16-Apr-82 4.9 4-Mar-87 6.20E+07 4.85E+15 1.63E-15 8.01E+13
1 41 1IFli 2.73 270621 768.9 35.20 UiC4, U1CS 16-Apr-82 4.9 7-Mar-87 6.27E+07 4.85E+15 1.63E+15 8.02E+13
1 42 2C201 2.99 359771 1147.7 31.35. U2C1 U2C2 U2C3 17-Jan-81 6.7 23-Sep-87, 1.70E+08 4.38E+15 1.61E+15 7.85E+133
1 43 2C210 2.99 35977 1147.7i 31.35. U2C1 U2C U2C3 17-Jan-81 6.7 23-Sep-87 1.70E208 4.38E+15 1.61E+15 7.85E+13
1 44 2E110 2.73 28396 854.9 33.22; U2C3; U2C, 15-Oc-82 5.1 14-Nov48 7.71E207 4.78E+15 1.64E+15 8.17E+13
1 45 2E102 2.73 28889' 854.9' 33.791, U2C3 

1
U2Cr4 15-Oct-82 5.2 12-Dec-87 8.29E+07 4.75E+15 1.65E+15 8.22E+13

1 46 1E025 3.03 326360 1065.7 30.62! U1C3 UIC4 UIC5, 16-Apr-82 5.8 29-Jan-88 1.13E+08 4.60E+15 1.65E+15 8.05E+13
1 47 2C109 2.99 37470ý 1147.7 32.65 U2Ci U2C2 U2C31 17-Jan-81 7.2 28-Mar-84 1.08E+08 4.28E15 1.57E+15 7.60E+13
1 48 1E014 3.03, 336471 1065.7 31.57 UIC31 U1C4 UIC5 16-Apr42 6.0 22-Ap'-88 1.28E+08 4.54E+15 1.64E+15 8.02E+13
1 49 12015 3.03; 34116, 1065.7 32.01 U1C 3 UIC4 U1C,5 - 6-Apr-2 61 4-Jun-88- 1.35E+08 4.51E+15 1.63E+15 8.00E+13

1 50 2C212 2.99; 38502: 1147.7i 33.55• -2C. U2C2 U2C3I 17-Jan-81 7.6 21-AuxH-8 2.17E+08 4.21E+15 1.55E+15 7.38E+13
1 51 1G145 3.03 28062 809.5? 34.67 U1C5' U1C8 30-Se-83 .0 5-Oct-88 5.96E+07 4.84E+15 1.63E+15 7.76E+13
1,52 1G125 3.03' 28065! 89'5 34.7 UiC5 U1CO 30-Sep-83 5.0 5-Oct-88 5.96E+07 4.84E+15 1.63E+15 7.76E+13
1 53 1 G129 3.03 28703 8 09.S- 3548 1t~s!"U1- - 30-Sep-83 5.1 .58+07 4.811+15 1.64E+15 7.832+13
1 54 ;1G126 3.03. 28828: 809.5: 35.611 U1C5 IU C h6 I 30-Sep-83 1., 12-N68-Z 6.70E07 E+1, 1.64V+15 7.851:+13,
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Specific 660W
# _ - Total Power 1st 2nd 3rd 4th 5th Discharge Coot NPS @ PPS @ MPS @ LE MPS

OSCS Assys Assembly Enrich. Bumup I EFPD ._(MW/MTU) Cycle C e Cyej Cycle Cycle Date Time 660W Date 660W 660 660 660W Notes
_Ss 1 .55 1G134 3.03 29075 809.5 35.92 UIC5I 01C6 30-Sep-83 5.2 25-Nov-88 6.95E+07 4.79E+15 1.64E+15 7.87E+13

1 56 1G141 3.03 29542 809.5. 36.49 U1C5, UIC6 ' 30-Sep-83 5.2 20-Dec-88 7.45E+07 4.77E+15 1.65E+15 7.92E+131
1 57 1G124 3.03 29678 809M5. 36.66 U1C,51 UC 3--Sep-3 5.3 28-Dec-88 7.60E+07 4.76E+15 1.65E+15 7.93E+13

.58 2044 303 35710 1156.7i 30.87 U2C2: U2C3 U2C4 - 15-Oct-82 6.6 15-May-89 1.62E+08 4,41E+15 1.61E+15 7.85E+13
1 59 2(-036 3.03 5727 1156.7 30.89 U2-C2U' 2C3-- 15-Oc-82 6.6 17-May.89 1.628+08 4.402+15 1.61E+15 7.85+E13
1 60 2D002 3.03! 31703 1058.6, 29.95 U2C2 02C3 U2C5 20-Apr-84 5.6 24-Nov-89 1.008E08 4.65E+15 1.65E+15 8.04E+13
1 61 23028 3 03 303 3 1058.6 29.95 U2C2 U2C3 U2C5 20-Apr-84 5.6 24-Nov-89_ 1.008E08 4.65E+15 1.65E+15 8.04E+13
163 19F00 3.031 34714' 1176.1t 29.52i U1C_4 1 1 . - 6.3 15- Jan-90• 1.45E808 4.47E+15 1.63E+15 7.95E8131- .- _ -5-- l - 30-Sep 3  

6.3 15-Ja2n-909 1.45E+08 4.47E+15 1.63E+15 7.95E+13-
21 64 2F134 3.031 32559: 916.9! 35.51 U2C4' U2C5 20-At-84 5.8 27-Jan-901 1.12E+081 4.60E+151 1.65E+15 8.05E+131
2i 65 2F146 3.03 32730 916.9 35.70 U2C4' U2C5 20-Ar-84 5.8 9-Feb-90 1.158408 4.598+15 1.65E+15 8.05E+13-- 2•'•fd-Zt~•,b"-"!,--303"(-3•U~t gb'•f,•"-35T•--OL•4•02C5L. r-8/pi4 o-. --l -e90"1.15E+-081 4.59E+15 1.65E4+15 8.05
2 720F4b 245-.031 U68W60 29,61[ 02C1 U2C- ZPA-p84 4.58 -1b-tMJ 1.14E . + !.65E+1 8.05E- __13

2 72B48 2.45 26865' 907.41 29.61 U2C1 C05-r5 4.9 6Mar-90 7.41E+07 4.81E+15 1.63E+15 8.33E+13
2! 68 2B054 2.45 26865ý 907.4 29.61 U2C01! UC7i 05-Apr-85 4.9 6-Mar-90 7.41E+071 4.81E+15 1.63E+15 8.33E+13
2! 69 1F027 3.03 35250, 1176.1 29.97 U-1C4 51--UFC6 30-Se 6.5 1-Mar-90 1.54E+08 4.44E+15 1.62E+15 7.908E13
2j 70 1F037 3.03 35250, 1176.1 29.97 UI1 1 U1C5 UC6' 30-Sep-83. 6.5 11-Mar-90 1.54E+06 4.44E+15 1.62E+15 7.90E813
271 1F035 3.03 35466: 1176.1 30.16 U1 Ct4 UIC 5  UIC6 30-Sep-83 6.5 3-Apr-90 1.57E+08 4.42E-15 1.62E+15 7.88E÷13
2:7:: 1F039 3.03 35466. 11761 30.16 UWC41 UIC5 U1C6 30-Skep3 6.5 3-Ar-90 1.57:+08 4.42E+15 1.62E+15 7.88E+.13-2L'-7 __p - 'UIC6 S

-21 /3 2t~6U5 W245t 6trf2901'A.l4. 31:15 WCO-2c1 -0107 - o r S5j./'Ir-WMa9U- E071 -438.X-i T5 8IFOU 87RMý2i~3______
2!74 1F038 3.03 36208 1176.1 1 30.79 U1C4V0 U1C5 0106 30-Sep-83 6.7 26-Jun-90 1.708+08 4.37E+15 1.60E215 7.78E+13
2i 75 FOO5 3.03 36993, 1176.1 31.45 U U1iC5 UIC68 30-Sep-83. 7.0 30-Sep-90 1.84E+08 4.32E+15 1.59E+15 7.66E+13
21 76 1F014 3.03 37007. 1176.1 . 31.47 U1C4 UIC5 UIC6! 30-Sep-83 7.0 1-Oct-90 1.85E+08 4.32E+15 1.59E+15 7.66E+13
2! 77 20139 2.73 31147 1058. 1 29.44, U2C2- U2C3, U1C 7 05-Apr-85, 5.6 27-Oct-90 114E+08 4.63E+15 1.65E+15 8.34E+13
2: 78 2W101 2.73 32374! 10568.1 30.60, U2C2'. U2C3 U107! ..... 05-Apr-85 5.8 31-Jan-91 1.33E+08 4,55E815 1.65E+15 8.34E+13
2: 79 2D102 2.73 32374! 1058.1 30.60, U2C2Z U2C3 7 05-Apr-85. 5.8 31-Jan-91 1.33E+08 4.55E+15 1.65E+15 "8.34E+13
21 80 2D124 273 32396i 1058,1' 30.62 U22 U2C3 UIC7 - 5 (-z785 5.8 2-Feb-91 1.33E+08 4.55E+15 1.05E+15 8.34E+13
2; 81 10009 3.65 34099i 1218.4 27.99 U1C5 U1C6 U1C7, 05-Apr-85 6.0 13-Apr-91 9.29E+07 4.61E+15 1.64E+15 7.41E+131
2 82 1B1T07 2.45 43239: 1438.6 30.06 U1CI 01C2 U1C3 UIC4 17-Oct-80 10.6 25-May-91 4.18E.08 3.67E+15 1.368+15 5.94E+13
2, 83 1F007 3.03 341361 1177.8 28.98 UIC4 01C-5 U1C7 05-Apr-8 6.1 27-May-91 1.36E+08 4.518E+15 1.63E+15 8.00E+13J
Z 184 1F012 3.03 341361 1177.8 28.98 U1C4 U1C5 01C7 - 5-Ap.-85 6.1 27-Ma -91 1.368÷08 4.51E+15 1.638+15 8.00E+13

2! 85 1G030 3.65 35687! 1218.4 29.29 U1C5 U1C6 U1C7 I 05-Apr-85 6.4 1-Sep-91 1.12E+08 4.52E+15 1.62E+15 7.34E+131
2- 86,. 10022 .3.65 35695' 1218.4 29.30 010C5 UC6 U1C7 - 05-Apr-8"5 6.41 2-Sep-91 1.12E+08 4.52E+15 1.62E815 7.34E+13
2. 87 1G011 3.65 36503, 1218.4 29.96 U1C5j 1C6 UIC7 I 05-Ap r5 6.61 23-Nov-91 1.23E+08 4.47E+15 "1.61E+15 -7:26E+13
21 88 1G005 3.65 36571! 1218.4' 30.02 U1C5 0106 01C7 05-Apr-85 6.7 1-Dec-91 1.24E÷08 4.478+15 1.8+15 7.262+13
2. 89 1G028 3.651 36909 1;218.4 30.29 U 5'"h1-Ca% U1C7 05- r_ ,6.,8, 7-Jan-92 1.28E+08 4.45E+15 1.60E+15 7.22E+13
2! 90• 20122 2.73 34827, 1061 32.82 02C2f 02C3 U2C6 18-Oct-8 6.5 4-Apr-92 1.76E+08 4.39E+15 1.62E+15 8.18E+13
CTI 20126 2.73i 34860 1061 32.86 U2C2 0 U2C3 02C6 1B-Oct-85! 6.5 7-Apr-92 1.77E+08 4.39E+15 1.62E+15 8.18E+13

2-__ 342 265711062 34.1 .26 U2C7 ____ r87 5.~1 24-Anri2___ ___ ___ _______23 92 2H106 34 3.18 U2C_6 UCU2C7_ 18O-r85 6 9-at92 4.99E+07 4.85E+15 1.63E+15 7.34E+13 ""
2! 93 2F004 3.65 36238- 13287 27.27 U2C4 02C5 _ 1_8-Wt-85 6.6 9- 9 1.19E+08 4.49E+15 1.61E+15 7.29E+13

9-25-pr-537964 12184 7.1 13-May-92 1.43E+08 4.39E+15 1.58E+15 7.07E+131
295 104 3.5 7964i 1218.41 31.16 u10 ULC8i_ uldC o ! 13 1.43E+08 4.39E+15 1.588+15 7.07E+131_ _
3' 96 2Ft113 31t65 38315' 132R 71 '7 33 t j.•JI t J2(=5 LJ2:6! 6.6! 17-May-92 1.20b+08G 4.48E+15 1.f1E+15 7.28E+13

= 2F2 33 6 363151328.7 27.33 U2C4 U2 U 17-May-92.. .. .. ..... . . . .... ... . .. . . .. . .b r -7 W ;:ýý- 1 4+15 1.61E+15 7298E+13
.+15111.58E+151 7.03E+-1331 98 1Gi025 3.051 381941 1218.41 31.35 U185 UIC6

3! 99 1E03 2.73 36106 1075.2 j 33.58 U01C31 1C43. 100 1_110 2.73' 17• .•_ U

U1GC7U2C6'

U2C6j

05-Apr-a88! 7.2 11-Jun-92 I
1 8-uct-85b 2.0211+06 4.301+151 1.5911+15

3' 101 1it111 2.73L38106 1075.2, 33.5M UIC31 U1C4

3! 102 fý8 ý2.731 36132, 1075.2 33.6q~ ISý U1VE
3' 103 IG015 3.65b 38871] 1218.4; 31.90] u1GS. U1c UlG7 05-Aor-ar 1.4

. . . .pr . .. ..
3! 104 2F014 3.65 38188 1328.71

•1WF2F02 0__ 3.65. 38188_1! 328.7• 28.74L U2G4! U2C5

ý+08 4.30E+15 1.59E+15 6.O0E+13
+08 4.30E+15 1.59E+15 8.00E+13

i+08 4.30E+15 1.59E+15 8.00E+t3
+08 4.33E+15 1.56E+15 6.91E÷13

408 4.37E+15 1.58E+15 7.03E+13
÷08 4.37E+15 1.58E+15 7.03E+13
408 4.53E+15 1.64E+15 8.02E+13
:+08 4.44E+15 1.62E+15 7.908+13

+081 4.32E+15 1.56E415 6.89E+13

28.4 U2C+I _W2ýL
3' 106 12D042 3(13' 33772. 10711. 3152! 1122! UI2C3
3'h [106 1,L)4 33 3372455. 5/ ' 3 528. U2(21 ~AU2Q
3' 108 1 2F012 1 3.55;38979, 1328.71 29.341 24I d UtT C 112t I 18-bct-851 7.51



Appendix E 32P+SourceTerm - 660 lime (BUL52) CA06721 p. 84

Assvs Assembly Enrich.
Total

Bumun I=FPO

Specific
Power Ist 2nd

(MW/MrTU CVce Cvda
3rd 4th

Cvde CvcJe
5th

Cvcle

660W
Discharge cool

Date Time
NPS @
660W

PPS @
66W

MPS@ LEMPS@
660 66OW

1.53E+15 6.59E+13
DSCs 660W Data Notes

G038 40526, 1218.4
37II il 12FOO6.i_ 3.651 39732 1328.7

05-Aoi4.Z]o UIL;Ui UI I yUIL; j
29.901 U2C U2c5! u2c6
29.90 -U2C4h! 5 U2C61

18-Oct-85- 71
31 112 2F007 3.65! 39732: 1328.7i

3!1339732t
_L___.8-O. -851 7 f1 I 1-0ct-851 7J•29.,

30.13 114 1H UU 4' 37F570 24-Oct-88! 6.9 10-Seo-ý
3! 115 IHOO 41 375701 1216.7i 30.8E UlC6T UIC7I UIC8! 24-Oct-8•! 6.9 10-Sei:93 1.1
31 116 1H025 4! 375701 1216.7i 30,8E UIC61 UIC7i uIC8! 24-Oct-861 6.9! I0-Seo-Ga f.3E08!i4.E+15
3: 117 11 H026 1 4.ý 37,570 1216.7 30.88, U1CV U1C7i U1C8, j 24-Oct-86 59110-Sep-3 1.13E+08 4.46E+15 1.
3! 118 277 216.7- 31.46 U16 UC7 U1C8 I 24-Oct-86 7.1 3-Dec-93 1.22E+08 4.42E+15 1.

19 H14023 1 41 38331 1216.7 31.50 WCO, 1jC7 U1C 24-Oct-86 7.1 10-Dec-93 1.23E+08 4.42E+15 1.
3. 120 1H16 1 4! 38401. 1216.7' 31.56 U1 c2 72 18-Dec-93UC4
3' 121 1 4, 301 1216.7i 31.56 UMCC ' UIC8 24-Oct-86 7.2' 8-Dec-93 124E408 4.41E+15 1.
3' 122 7 3.65; 40769. 1328.7 30.68 U2C4! U2C5Z U2C 185 8.3 15-Jan-94 1.85E+08 4.21E+15 1-.
3. 123 2F018 3.651 41203' 1328.7 31.01 U2C4' U2C5 -6.5 1-Apr-84 1.92E*08 4.18E+15 1.3:12 E3.03 372 .- 103.U2C4 13-Mar-87i 7.1 15- r-94 1.89E+08 4.30E+15 1.
3125 246 . U2C5 U2C6 U2c 13 7.1 i-May94 1.23E+08 4.42E+15 1.
3 127 2G0 4 38352, 1243.6& 30.84 U2C~

1- T"UC6 U2C7? I I 7 -Ma 94 1.23E0•1M4472V.15 1.31172GO16 4 85 236 3.4 UCTiC ~ L __ ? ~ . -May-94 1.23E+081 4.4E+15 1.
41 128 1-04 41 39732i 1216.7i 32.661 UlrC6JI17 UtC8~iZ I~ IZ 7 1-u-41.140 .4+51

59E+1

!

58E+151

.41 129 12G044 41 38953- 1243.61: 31.32i U2C5I U2C6 U2C7i 13-Mar-871 7.4 18-Jul-94! 1.31E+081 4.38E+15 1.57E151 6.68E÷1Z
4 130 2G048 4 . 4 38853 1243.6, 31.3, U2C5' U2C6 U2C7 13-Mar-87 ' 7.4 18-Jul-94 1.31E+08 4.38E+15 1.57E+15 i
. 131 H127 I3.55 39514' 1216.7 32.48 U 1C -C7 UC 24-Oct-86 77 19-Jul4 175E+08 4,27E-15 1.55E+15 6.83E+13
4 132 11-11311 3.551 39514• 1216.71 32.48 UC! U1C7 U1C8 24-Oct-86 7.7 19-Jul-94 1.75E+08 4.27E+15 1.55E+15 6.83E+13
4i 133 2G041 4 :39047; 1243.6 31.40, U2: ' U2C6 U2C7 13-Mar-871  7.4 31-Jul-94 1.32E+08 4.38E-15 1.56E+15 6.07E+13
4 134 1H009 4 401291 1216.71 32.981 UIC6 U1C7 UC8 24-Oct-861 7.8 16-Au9-94 1.46E+08 4.31E+15 1.54E.15 6.46E+13
4 135 1H035 4 4 40149 1216.7 33.00 UlCO' UIC7 U1C8 19-Au -941.46+08 4.31+15 154E+15 6.45E+13

3E)80 12436.U 1136 2G0034 4 32! .__31.59 U2 5 U2C6 U2C7j 13-Mar-87- 7. 1t-Sep-94 1.35E+08 4.36E+15 1.56E+15 6.63E,134 1 037 41. .1243.6 31 13-Mr-87 7.5U 2-Sep-941 + . 56E +51 5 626152G4 .... 15.'2C_5! U2C6 I2C_7 1Sp9 1.35E+08 4.36E+ 15 611 GK
4 ý8 ý O_• _ 4 gU 2 C 7 39287 ! 1243.6': . . ..59 U 2 5 .. 6 U1 .3-. r -87 1 7.5 1 2• p 4 1 56 E +15 1 6 .52E +13 1

4 1539 2(3017 4l 39294: 1243.61 31.6O1 U2C5! U2Ce U2C7i 13-Mar-871 7.5 3-Sep-94 1.35E+081 4.36E+151 1.58E+151 6.62E÷1'
4.05'

4
31.331 U1C7U1C8 U• 1 :0Apr-88-6 O.Oct-941 9.60E+07 4.53E+151 1.61E+t51' 6.:97E131
33.37• U1C6 U1C7 Ul1 24-Oct-86 8.0 29-Oct-941 1.53E-081 4.282+15 1.53E+15i 6.35E+13
33.371 U•-C. .17 U1 C81 I 24..'t 29-Oct-941 1.53E+081 4.28E+15 1.53E+15 6.35E+1314

41 14MS lZlZ2

41 151 1Jl10

3.55 397311 1243.6

4102 3 12436,
4 40807 1243.6,

3.4 342980 974.8.

3.01 7734! 1204.3

3.55, 419601 1216.7i
3.58 42033 1216.1

3.i42038 1216.713.45 413091 1243.61
3.55 413690 1243.6
3.55 413691 1243.6

41 418613 1243.6]

31.951 U2C5, U2C8 U2C71 13-Mar-81 7.8
U2C5j U2CE U2C7Ij 13-Mar-87[ 7.81 8-Jan-951 1.78E+08 4.26E+15F1.54E+151 6.78E÷131

U2C7I
13-mvlar-8, 1.9 23-Jan-98 1.48E+08 4.30E+151 1.54E-+15! 6.43E+1`-

20-Apr-93 1.59E+0814.276E+151 1.52E+151 6.31E+1Z
6.11 21;':. S I.IOE+081 4.56E+15 64ýE+15 7.64E-131
8.6 24-May-95J 2.05E+1 4.15E41511.50E+151 6.36E+1Z

1.9E08 426+11152~il6.25E+131_______
1.59E+081 4.20E*15I1152E-'151 6.25E+131

6-Jan-g5 1.786F+081 4.26E+151 1.54E+15l 6.78E÷1.

4
41 152
4! 153

2E040 f
1Hi03
1Hl12
1H122

7E+151 7.22E÷131
7E+151 7.52E+131

b-Z•ep-9,5! 2. 1 4:+l
41 154
4 155
41 156 I1H132
41 57
A4F 158

ZG108
2G107
2(110
200O22

÷1 .486+1 6.1913.48F:_5 5.19E131
÷15 1.48E+15 6.18E+131
4015 1.48E+15 616E+13
÷615 1.47E+15 2.-13
+15 1.49E+150 +13

4.15E+15 1.49E+15 635E+13
4.15+15 1.49E+15 6.35+13
4.42+15 1.50E+15 6664+13

4 .012+15 1.45E+15 68 E+13
+15 11.43E÷15 i+13

5-160 33.66T5Y 2ic: 1.7•_:+i

51 162 12G 124 13.55
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A A ySpecific 660W
# Total Power 1st 2nd 3rd 4th 5th Discharge Cool NPS @ PPS @ MPS @ LE MPS @

ASCsy Bumup EFPD (MW/MTU) Cycle Cycle Ce Cy Cycle Cycle Date Time 660W Date 660W 660 660 660W Notes
5 163 12G118 3.55 43452. 1243.6' 34.94 U2C5 U2C6 U2C71 13-Mar-87, 9.7 6-Dec-96 2.40E+08 4.01E+15 1.43E+15 5.69E+13
51 164 2G102 3.55 43505 1243.6' 34.98 U2C5 tU2C6 U2C 7 13-Mar-87 9.8 18-Dec-96 2.41E÷08 4.00E+15 1.43E+15 5.67E+13 '"
5. 165 2H032 4.05 42000' 1386.6 30.29 U2C6 U2C7 U2C8 17-Mar-89' 8.7 8-Nov-97 1.68E.-08 4.21E+15 1.49E+15 5.98E+13

5 166 1K017 4.05 343911 1382.8. 24.87 U1C8 UIC9 UtCO 19-Mar-921 6.1 10-Apr-98 7.63E+07 4.63E÷15 1.63E+15 7.03E+13
5 167 1K040 4.05 34391; 1382.8 24.87 UIC/ UIC9 UIC1O 19o 1r-92 6 01 lO-Apr.98 7.63E+07 4.63E+15 1.63E+15 7.03E+13
5. 168 1K030 405 34448' 1382.8. 24.91 UlC8 U1CG U1C1O 19-Mar-92 6.1 14-Apr-98 7.68E+07 4.83E+15 1.63E+15 7.03E+13
5- 169 2H111 341 42163' 1386.6' 30.41 U2C6, U2C7 U2C8 17-Mar-89 9.1 18-Apr-98 2.36E+08 4.06E+15 1.46E+15 6.17E+13
-5! 170 1K038 4.05 345041 1382.8 24.95 U1Ce UIC9 U1CIO 19-Mar-92 6.1 8-Apt-9 .74E+07 4.62E+15 1.63E+15 7,03E+13

171 1-0-46- 4.5 340509.-1382.8 -2.96 l-C_ "-C9 U1C10 _&_ 19-Mar-92. 6.1 19-Apr-98 7.74E+07 4.62E+15 1.63E+15 7.03E+13
51 172 10026_ 4.05: 346•81i 982.2i 35.31 UIC9 UtCl __ 19-Mar-92 6.1 2-May-98 7.91E+-07 4.61E+15 1.62E+16 7.03E+ 13
51 173 1 K006 4.05 353171 1382.8' 25.54 U1C8- U1C9 UIC10 i 19-Mar-921 6.3 22-Jun-98 8.54E+07 4.58E+15 1.62E+15 7.01E+13
5 174 1K011 4.05; 35338' 1382.8 25.56 UI1C8 UC9 UIC1_ 19-Mar-92 6.3 24-Jun-98 8.57E+07 4.58E+15 1.62E*15 7.01E÷E13
5, 175 2H045 4.05 43415, 1386.8; 31.31 U2C6 U2C7 U2C8 17-Mar-89 9.4 13-Aug-98 1.88E+08 4.12E+16 1.45E+15 5.57E+13

176-2HO34 4051 434'5.1386.6 31.34 U2CJ U2"C U2C8 17-Mar-09 9.4 2-u-98 1.89E+08 4.12E+15 1.45E+15 5.56E+13
-5,177 2H-27 4.05' 43499r 1386.6 31.37 U2C6 U2C7 U2 17-r49 9.5 31-Aug-98 1.89E+-8 4.11E+15 1.45E+15 5.54E+ 13

5 179 1LI10 3.4. 36487 982.2. 37.15 UIC9 Ul1OI 19-Mar-92 6.N 28-Nov-98 1.41EE+08 4.43E+15 1.61E+15 7.46E+139 Ll2 4 346,98ir-22- 37.'•5'UIC970U1C710 1-r92 6728-Nov-98 1.41 E+08 4.43E+15 1.61E+15 7.46E+ý13

51 180 11-101 3.41 36625' 962.2. 37.29, U1 1C . .1. 19-Mar-92 6.7 13-Dec-98 1.43E+08 4.42E+15 1.60E+15 7.45E+13
5, 181 11-108 3.4; 38625' 982.2r 37.291 U1C9 U1C1( 19-Mar-92 6.7 13-Dec-95 1.43E+08 4.42E+15 1.60E+15 7.45E+13
5 182 1L106 3.4 36626& 982.2. 37.29 UIC9 UlCIG 19-Mar-92 6.7 13-Oec-98 1.43E+08 4.42E+15 1.60E.15 7.45E+13
51 183 2H109 3.4 45272 1386.6 32.65 U2C6 U2C7 U2C8 17-Mar-89 11.1 3-A-00 2.91E+08 3.84E+15 1.36E+15 5.06E+13
5 184 2H122 3.4 45272, 13060 32.65 U2C6 U2C7 U2C8 17-Mar-89 11.1 3- -00 2.91EE+08 3.84E+15 1.36E+15 5.06E+ 13
5 185 2H121 3.4 45274' 1386.6. 32.65 U2C6 U2C7 U2C8 17-Mar-89 11.1 -0 2.91E+08 3.84E+15 1.36E-15 5.06E+13
5 186. 2K105 4.08 38476 1106.9 34.76 U2C8 U2C9 19-Feb-93 7.2 16-Apr-00 1.19E+08 4.42E+15 1.58E+15 6.71E+13
5 187 2K101 4.08 38489 1106.9 34.77 U2C8 U2C9 19-Feb-93 7.2 18-Atr,_

0  1.19E+08 4.42E+15 1.58E+ 15 6.71E+13
5 188 2KK107 4.08 38491; 1106.9 34.771 U2C8 U2C9 19-Feb-93 7.2 18-Apr-00 1.19E+08 4.42E--15 1.58E+15 6.71E+13
5 189 2K109 4.08 38491' 1106.9 34.77, U2f8 U2C9 19-Feb-93 7.2 18-Ap'-00 1.19E+08 4.42E+15 1.58E+15 6.71E+13
5 190 2J002 4.05, 38655' 1529.3 25.28 U2CR7 U2a U2C9 19-Feb-93 7.2 12-May-00 1.23E+08 4.40E+15 1.57E+15 8.70E+13
5 191 2J019 4.05; 38655T 1529.3 25.28 U2C7j U2C8 U2Cg9 19-Feb-93 7.2 12-Mal-00 1.23E+08 4.40E+15 1.57E+15 6.70E+13
6 192 2J006 4.05; 38662 1529.3ý 25.28 U2C7 1 U2C U2C9 _ _19-Feb-93 7.2 13y-O 1.24E+08 4.40E+15 1.57E+15 6.70E+13
6 193 2J013 4.05; 38662 1529.3' 25.28 U2C.•7 U2C_ U2C9 19-Feb-93. 7.2 13-May-O0 1.24E+08 4.40E+15 1.57E+15 6.70E+13
6 194 IL014 4.05 353241j8. jiZ373 U109 U1C IIiU10 09-Feb-94 6.3 15-May-00 8.55E+07 4.58E+ 15 1.62E+15 7.OIE+13
6 195 2JO15 4 405 38677t 1529.3 2-5.29 U27•U2C8 U2C9 19-Feb-93 7.2 15-May-0M 1.24E+08 4.40E+15 1.57E+15 6.70E+13
L 6 196 2J030 4.05 38677. 152.3 - 25-29 C7 U2 U2C9 19-Feb-93 7.2 15-May-00 1.24E+08 4.40E+i5 1.57E+15 6.70E+13

61--1-97 1L002 4.05 3-5330 1488-8 23-731 IC-i U1C1 Ultil . ..... 09-Feb-94 6.3 15-May-00 8.56E+07 4.58E+15 1.62E+15 7.01E+13
-6 198 1L013 4.051 35330: 1488.8 23.73 U1C9 U1C1O TUCIC ' 09-Feb-94, 6.3 15-May-00 8.56E+07 4.58E+15 1.62E+15 7.01E+13
6 199 2H116 3.4, 45750 1386.6 32.99 U2C6 U2C7 U2C8. 17-Mar-89 11.4 8-A 3.00E+08 3.80E+15 1.344E+15 4.67E-13
6 200 2H117 45750: 1386.6 32.99 U2C6 U2C7 U2C8 17-Mar-49 11.4 8-Aug-0 3.OOE.08 3.80E+15 1.34E+15 4.87E+13
6 201 2H104 3.4' 45767i 1386.68 33.01 U2C• U2C7 U2C8 17-Mar-89 11.4 13-Aug-00 3.00E+08 3.80E+15 1.34E+15 4.87E+13
6 202 2J022 4.05 39505 1529.3 25.83 U2C7 U2C8 U2C9 19-Feb-93 7.5 4-Sep-00 1.34E+08 4.36E-15 1.56E+15 6.56E+13

203 2J036 4.051 39505' 1529.31 25.83 U2C7 U2C8 U2C9 19-Feb-93 7.5 4-Sep-00 1.34E+08 4.36E+15 1.56E+15 6.56E+13
6 204 2H120 3.41 460581 1386.6 33.22 U2C6- LU2C U2C8 17-Mar-49 11.6 1-Nov-00 3.05E+08 3.78E+15 1.33E+15 4.75E+13

6 205 2J011 4.05 404981 1529.31 26,48 U2C7 1 U2C8 U2C9 19-Feb-93 8.0 30-Jan-01 1.47E.08 4.30E+15 1.53E+15 6.35E-_+13.
6 208 1H038 4 484081 1566.11 30.91 U1C6- UC7 U 1CýUC91 - 08-Apr-88 13.0 21-Apr-01 2.66E+08 3.786E+15 1.29E+ 15 3.82E+a13________
6 207 2K208 4.08. 41233: 1106.9 37.25 U2C8 U2C9 19-Feb-93 8.3 25-Ma01 1.55E+08 4.26E+15 1.52E+15 6.17E+13
6 208 2K213 4.08 41237i 1106.9' 37.25, U2C8 U2C9 19-Feb-93 8.3 26-May-01 1.55E+08 4.26E+15 1.51E15 6.17E+13
6 209 1K045 4.05 434701 1382.8 31.44 UlC8 U1C9 UICIO 19-Mar-91 9.4 27-Aug-01 1.89E÷08 4.11E+-15 1.45E+-15 5.55E+13

(6 210 21<115 4.08 41788, 1106.9 37.75 U2C8 U2C9 I 19-Feb-93 8.5 30-Aug-01 1.63E+08 4.22E+15 1.50E+15 6.03E+13
6 211 2K103 4.08 41817; 1106.9 37.78 U2C8 U2C9 I 19-Feb-93 8.5 4-Sep-01 1.63E+08 4.22E+16 1.50E+15 6.02E+13

212 IK035 4.05 435511 1382.8 31.49 UICO U1C9 ICIO 19-Mar-92 95 j Sp-01 1.90E+08 4.11-E+15 1.45E+15 5.53E+13
61 213 2K212 4.08. 42206, 1106.9 19-Feb-93 13.7 14-Nov-01 1.68E÷08 4.206+15 1.496+15 5.926+13
6 214 2K214 4.08 42206 1106.9 38.13 U 19-Feb-93 8.7 14-Nov-01 4.69EE08 4.20E+15 1a-ES 5.92E+13
6 215 1L001__ 45 0117, 1488. 1C9_uICO U1Ct 09-Feb-94 7.8 22-Nov-01 1.42E+08 4.32E+15 1.54E÷15 6.44E-131
6 216 1Lt003 4.05 401f17. 1488.8 9 26.951 U1C9I U1CO U1Cil 09-Feb-94 7.8, 22-Nov-01 1.42E+08 4.32E+15 1;54E+15 6.44E+13
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Specific 166w
# Total Power lst 2nd 3rd 4th 5th Discharge Cool NPS @ PPS @ MPS @ LE MPS@

DSCs AssyS Assembly Enrch. Bumu EFPD (MW/MTU C e Cycl e Cycle Cycle iCcle Date Time 660W Dale 660W 660 660 660W Notes
6 217 1L029 4.051 40117; 1488.81 26.95 U1C9 U1C1O UI _ll 09-Feb-94 7.6 22-Nov-01 1.42E+08 4.32E+15 1.5-4E+15 6.44E+13
6 218 1 L031 4.05. 40117! 1488.81 26.95 Ul1C9 U1C10 UIC___ 09-Feb-94 7.8 22-Nov-01 1.42E+08 4.32E+15 1.54E+15 6.44E+13
6 219 1L005 4.051 40129i 1488.8! 26&95 UlC9 U1C0 UI Ctl 09-Feb-94 7.8 24-Nov-01 1.42E+08 4.32E+15 1.54E+15 6.43E+13
6! 220 1LO11 4.05 40129 1488.8 26.95 U1C9 U1C1O0 UiCll 09-Feb-94 7.8 24-Nov-01 1.42E+08 4.32E+15 1.54E+15 6.43E+13
6221 1L015 4.05 40129. 1488.8. 26,95 U1C9 U1C1O UlCll 09-Feb-94 7.8 24-Nov-01 1.42E+08 4.32E+15 1.54E+15 6.43E+13

6! 222 1L033 4.05, 40129' 1488.8 26.95 UIC9i u1Clo uClli 09-Feb-94 7.8 24-Nov-01 1.42E+08 4.32E+15 1.54E+15 6.43E+13
6 223 2K117 4.08 42372. 1106.9 38.28 U2C U2C9 19-Feb-93L 8.8 16-Dec-01 1.71E+08 4-19E+15 1.48E+15 5.87E+13
7224 jk2K4.28 42405 1106.9 ... 38.31 -u2C8 u2c9, 19-Feb-93 818 22-Dec-01 1.71E+08 4.19+E15 1.48E*15 5.86E+13....- 7.225_52K143 408 42430:1106.9 : .- U2C8J U2C9 19-Feb-e3 8.9J 27-Dec-01 - 1.71E+08 4.19E+15 1.48E+151 5.85E+131
7

L 226 _1KJ120 3.4. 43362 1382.8 31.36 U1C8 UIC9 . UICIO 19-Mar-92 9.8 30-Dec-01 2.57E+08 3.97E+15 1.42E+15 5.76E+13
7 227 1L.019 4 148- - 27416 utcg'-U1C1--U1CII - 09-Feb-94 7.911 10-Jan-02 1.46E+08 4.30E+15 1.53E+15 6.37E+13
71 228 1L020 4.05 40434 1488.8 27ý16 UiC9 U1C1O U1Cil 09-Feb-94 7.9 10-Jan-02 1.46E+08 4.30E+15 1.53E+15 6.37E+13
71 229 1L037 4.05 40434 1488.8 27.16 u1C9 U1C§ O G1 U1ll 0 09-Feb-94 7.9 10-Jan-02 1.46E+08 4.30E+15 1.53E+15 6.37E+137i 20108 40 40 43 14,888 27.16 Thi1 iC49 4jU1Ci00 1 ___ 0-e-4 79 10-Jn02 1.6+8432 15 1.3+15 6837+13 _______

7 
_9

71 232 1L038 4.051 404324 1488.8 27.18 UIC9 U1C10O UlCiI 09-Feb-94 7.9 15-Jan-02 1.47E+08 4.30E+15 1.53E+15 6.36E+13

7i 233 1L041 4,05! 40462. 1488.8 27.18 U1C9U1
C UICiUlCll - 09-Feb-94 7.9 15-Jan-02 1.47E+08 4.30E+15 1.53E+15 6.36E+13

71 234 1L004 4.05. 40462, 1488.8 27.18 UIC9 U1C1O UICll 09-Feb-94 7.9 15-Jan-02 1.47E+08 4.30E+15 1.53E+15 6.36E+13
7 235 1L400 4.05' 40495 1488.8 27.20 U1C9 U1C10 UlClI 09-FeT-94 8.0 20-Jan-02 1.47E+08 4.30E+15 1.53E+15 6.35E+13.
7 1 238 1106 4.051 40495 1488.8 27.20 U1C9 U1C10 Ultil 09-Feb-94 8.0 20-Jan-02 1.47E+08 4.30E+15 1.53E+15 6.35E+13
71 237 1L032 4.051 40495': 1488.81 27.20 UlC9~~i Ull UCII I____ 09-Feb-94 6.01 20-Jan-02 1.47E+08 4.30E+15 1.53E+15 6.352+13 _______238 1L035 4.05i 40495! 1488.8 27.20 U1C9 UICIl 09-Feb-94 8.0 20-Jan-02 1.47E+08 4.30E+15 1.53E+15 6.35E+13

7 28_-3 40 40512UlClO,
7j 239 11004 4.05ý 40614! 1488.81 27.28 UlC9 U1CiO UICl - 09-Feb-94 8.0 8-Feb-02 1.49E+08 4.29E+15 1.53E+15 6.33E+13
71 240 1-007 14.051 40614; 1488.8! 27.28 U1C9 U1CIO UlCll 09-Feb-94 8.0 8-Feb-02 1.49E+08 4.29E+15 1.53E+15 6.33E+13
71 241 1L021 4.05': 40614" 1488.8 27.28 U1C9; UlC1O UlCll 09-Feb-941 8.0 8-Feb-0 1.49E+08 4.29E+15 1.53E+15 6.33E+13
71 242 1L032 4.05 406141 1418.8 27.28 UIC9 ,UICIO UlCII - 09-Feb-94_ 8.0 8-Feb-02 1.49E+08 4.29E+15 1.53E+15 6.33E+13
71 243 21<130 4.081 42719, 1106.9. 38.59 U2C8! U2C9 - 9-Feb-93 9.0 21-Feb-02 1.752+08 4.17E+15 1.47E+1 5.772=+13
7 244 2 K122 4 08 2774'_ 1106.9 38.64 UJ2C8. .... U2C9 19-Feb-935 90 3- .Mar-02 1 .76E+08 4.167 + 15 1.47E+15 5.75E+13

7 245 2-1138 4.08' 42776! 110.9 38.64 U2C U2 19-Feb-93 9.01 4-Mar-02 1.76E+08 4.1E+15 1.47E+15 5.75137t 246 11<112 3.4: 43879 1382.8 31.73 U1C..8 UlC_9 UlClO_ 19-Mar-92, 10.1 27-A r-02 2.67E+08 3.94E+15 1.412+15

7] 247 IK-- -9 3.4 4W84: 13B2.81 31.7. uIC8; ulc9; uICcIO 19-Mar-9Z 10.11 28-Apr-02 2.67E+081 3.94E+1 1.41E+151 5.58E+13
22I9 U2CB U2C9) U2CIOj 18-Mar-95

18-Mar-95'
18-M r-95z
18.-Mar-95;

7.21 8-Jun-aZ 1.22E÷08 14.41E+1 1.57E+151 6.682+13
-16-Jun-02 1.222+081 4.41 2+i1T1.57E+15 6.68E+131

2[ j~un4021 1.2+081 4.4E+151 1.57E_____151_
U2U9 U2cl;: I 1.21 6.-Jun-.021 . 1.ZE_.+8 4.41E+1511.57_E÷+5 6.68E+13

,7t
.77

6-Jun-021 1.222+0814.412E+1511.57E.11 13.68E+131
6-jun-07u- 1..Z÷+081 4.41t+151 1.572+15 1.688+13

7i 254 4
7;-25512KOI 1 4

1157E+15 6.68E+13
1.57E E

81 256 11F048 4.41E+05I 3.8E+t15 1.13E+151 3.05E+13
2.812+0813.882+151 1.38-E+1 -I282+1

20-Pe0-03 1.4582081 4.30E+151 1.53E+151 6.34L+13

841260
1.4E+81430i15 153

1.4E+814.30E+511.53E4~j
20-i-eD-U- 1.482÷08l 4.302+11 1.53E+151 6.34E+13

4.081 4 1.451+08 4.301+151 1.531+15 6.342+13
81 263 12K08 1 4 4.30E+151 1.53E+i151 6.4E+131
81 264 12K014 1 4 4.30E÷151 1.53L+15) 8.34E+13

.8 265 2K007 4.08[ 40510; 1688.6
8 268- - 4107 44.05! 1 1

23.991 U
33.14T 1.' 4.....+1

;4 45824: 1382.8 33.14
.

3.6t2+1 4.76E+131
8: 268 11K104 3.4! 424331 1256.6' 33.771 UIC8lU1C9I UlCill 09-Feb-94M 9.2 7-Mav-(
8!-29 11[ 03 3.41 45429' 13 32-'ar-g.82.8 32.11. 17-May-(

01 ŽU n~uiq.i.'WI u-Mr-vi 11,
81 270 11KU14 4,05'. 46310, 1382.8j

33491 j 

jUICBI UlCq UJClO 1U-MarUZi 11,3

ý 
'8-1111-031 2.ý
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# Specific 660W
#m Total Power 1st 2nd 3rd 4th 5th Discharge Cool NPS @ PPS MPS@ LEMPS@

DSCs Assys Assembly Enrch. Burup IEFPD (MW/MTU) Cycle C Ie Cycle Cye C ycle Date Time 860WDate 660W 660 660 660W Notes
81 271 11K027 4.05 46310i 1382.81 33.49 U1C8, UIC9 UICIO 19-Mar-92 11.3 8-Jul-03 2.30E+08 3.93E+15 1.36E+15 4.59E+13
8 272 1K028 4.05 46310, 1382.8 33.49 UICO U1C9 UICI10 19-Mar-92 11 3 8-Jul-03. 2.30E+08 3.93E+15 1.36E+15 4.59E+13
8, 273 1K032 4.05 46310. 1382.8 33.49 U1C8, U1C9 U1C0 19-Mar-92 11.3 8--Jul-03ý 2.30E+08 3.93E+15 1.36E+15 4.59E+13
8 274 11KI24 3.4 457071 1382.8 33.05 U1C8 UI1C9 UICl01  19-Mar-92 11.4 30-Jul-03. 2.99E+08 3.81E+15 1.34E+15 4.89E+13
_8. 275 1K105 3.4 1382.8 33.0 U1 U'C10 19-Mar-92

1  
11.4 4-Auu-03. 2.99E+08 3.81E+15 1.342+15 4.88E+13

8 276 1K121 3.4! 45723 1382.8' 33.071 U1C8, U1C9 U1C10 19-Mar-92; 11.4 4-Au -03 2.99E+08 3.81E+15 1.34E+15 4.882*13
8, 277 2J008 . 4.05 45111. 1529.3' 29.50 U2C7[ U2C8 U2C9, 19-Feb-93! 10.5 7-Aug-03 2.13E+08 4.01E+15 140E÷15 5.01E+13
8' 278 2L117 4-3 42-2-" 7. U9 U2C1I 1B-Mar-95 )31 1 50F+08 4.24E+15 1.50E+15- 5.87E+-3-
8i7-91- 4.3 42128 1136.2; 37.08 -'-2C9. U2CIO I 18-Mar-95 8,6 15-Oct-031 1.50E+08 4.24E+15 1.SOE÷15 5.87E+13
84 279 21 4 212 1136.2. 37.08 U2C9 U2CI' - 18-Mar-95 86 15-Oct-03' 1.50E÷08 4.24E+15 1.50+E15 5.87E+13

-- 8 281 2L112 4.3 42128 1136.2. 3 U7.0-C8 U-2C9 -Ib 18-Mar-95 8.6 15-Oct-03 1.50E+08 4.24E+15 1.50E+15 5."7E+13
8,282 2L101 4.3. 42187j 1136.2 37.13 U2C% U2C1O 18-Mar-95 8.6 26-Oct-03 1.51E+08 4.24E+15 1.49E+15 5.85E+13

8, 2a3 2L02 4.3ij 42187. 1136.2 37.13 .2C•I U2C1C 18-Mar-95 8.6 26-Oct-03 1.51E+08 4.24E+15 1.49E+15 5.85E+13
8 284 21103 4.31 42187 1138.2 37.13 U2C9 U2C1O 18-Mar*95 8.6 26-Oct-03 1.51E+08 4.24E+15 1.49E+15 5,85E_13
8 285 2L104 1 4.3. 42187 1136.21 37.13 U2CW9 U2C10 18-Mar-95 8.6 26-Oct-03 1.51E+08 4.24E+15 1.49E+15 5.85E+13
8 286 2M102 4.08 442091 1139.4Z 38.80 U1CI 1 UC1C 09-Feb-94 9.9 216-Dec-03 1.97E+08 4.07E+15 1.43E+15 5.31E+13
8 287 1M134 4.08 442091 1139.4' 38.80 U1C1iO UICll 09-Feb-94 9.9 21-Dec-03 1.97E+08 4.07E+15 1.43E+15 5.31E+13
9 288 1M135 4.08m 44209 1139.4 38.80 U1Cto 1 UCll 09-Feb-94 9.9 21-Dec-03 1.97E+08 4.07E+15 1.43E+15 5.31E+13

9 289 1M170 4.08 44209: 1139. 38.80 UIC1I UCll 09-Feb-94 9.9 21-Dec-03 1.97E+08 4.07E+15 1.43E+15 5.31E+13
9 290 21<110 4.08 42 1688.6 25.34 U2C U2C9 U2C1O 1 8-Mar-95 9.0 31-Mar-04 1.76E+08 4.16E+15 1.47E+15 5,75E+13
9 291 21<111 4.08 42784" 1688.6 25.34 U2C8. U2C9 U2C10 18-Mar-95 9.0 31-Mar-04 1.76E+08 4.16E+15 1.47E+15 5.75E+13
9 292 22K113 4.08 42784l 1688.6 25.34 U2C8 U2C9 U2C10 __ 18-Mar-95 9.0 31--Mar-04 1.76E+08 4.16E+15 1.47E+15 5.75E+13
9 293 2Kl137 4.08 42784. 1688.6 25.34 U2C8 U2C9 U2C1O 18-Mar-95 9.0 31-Mar-04 1.76E+08 4.16E+15 1.47E+15 5.75E+13,* 9 294 213213 4.38 434704 1188.2! 38.26 U2C9= U2C1O .U210 _ 18M_-95 9 30-Jun-04 1.768E08 4.16E+15 1.47E+15 5.45E+13 I_______

294 20321 4.3 43470. 1136.2 38.26 U2C9I U2C1O 18-Mar-95 9.3 30-Jun-04 1.68E+08 4.16E+15 1.46E+15 5.49E+13
9296 21323. 4.3~ 43470. 1138.21 38.26 U2C,9. U2C1O 11-Mar_95 9.3 30-Jun-041 1.•8E+08 4.162+15, 1.462÷15 5.49E÷13~j
9 = 29 2L324 '4.31 43470, 1136.2 38.26 U2C]• -U2cG 18-Mar-95 9.3 30-Jun-04 1.88E+08 4.16E+15 1.46E+15 5.492+13

298 21301 4.3 434810 11 36.2j 38.276 U2C9' U2C1O 18-Mar-9 9.3 2-Jul-04 1.68E+08 4.16E+15 1.46E+15 5.49E+13
9 299 21302 4.3' 43481; 1138.2; 38.271 U2"C U2C1h _i 18-Mar-95 9.3 2-Jul-04 1.68E+08 4.16E+15 1.46E+15 5.49E+13
9 300 2L303 4.3 43481. 1136.21 38.27k U2C9 U2CII 18-Mar-95 9.3 2-Jul-04 1.68E+08 4.16E+15 1.46E+151 5.49E+13

- 1 2L30 4.3 43481. 11362 38.-27--J- •2-CI"0 18-Marg-9 9.3 2-Jul-04 1.68E+08 4.16E+15 1.46E+15 5.49E+13
9i 302 21<104 4.08 43328 1106.9 39.14 U2C8 U2C91 18-Ma-r-9. 9.3 19-Jul-04 1.84E+08 4.13E+15 1.46E+15 5.59E+13

9 303 2K106 4.08 43328' 1688.6 25.88 U2C8 U2C9 U2CIO 18-Mar-95 9.3 19-Jul-04 1.84E+08 4.13E+15 1.46E+15 5.59E+13
9 304 2K139 4.08 43328. 1688.6 25.66 U2C8 U2C9 U2 C1O 18-Mar-95 9.3 19-Jul-04 1.84E+08 4.13E+15 1.46E+15 5.59E+13
9 305 2K141 4.08 43328: 1688.6 25.66 U2C8 U2C9 U2C1O 18-Mar-95 9.3 19-Jul-04 1.84E+08 4.13E+15 1A6E+15 5.59E+13
9 306 1M103 4.08 45355 1139.4 39.81 U1C10 UICll 09-Feb-94 10.6 17-Sep-04 2.13E+08 4.OOE+15 1.39E+15 .4.92E+13
9 307 . tM130 4.08 45355 1139.4 39.81 U1ClIO U1CIl 09-Feb-94 10.6 17--Sp-04 2.13E+08 4.OOE+15 1.39E+15 4.92E+13
9 308 1M131 4.08 45355: 1139.4 39.81 U1C1O_ ucil-i 09-Feb-94 10.6 17-Se4 2.13E+08 4.00.E15 1.39E+15 4.92E+13
9 309 1M136 4.08 45355! 1139.4 39.81 U1CIO UC1i _ 09-Feb-94 10.6 17-Sep4 2.13E+08 4.OOE+15 1.39E+15 4.92E+13
9 310 1M104 4.08 455981 1139.4 40.02 U1C10 Ulcii "_ 09-Feb-94 10.8 17-Nov-04 2.17E+08 3.99E+15 1.39E+15 4.84E+13
9 311 IM108 4.08 455981 1139.4 40.02 UIC1O U1ClI 09-Feb-94 10.8 17-Nov-04 2.17E+08 3.99E+15 1.39E+15 4.84E+13
9 312 1M149 4.08 45598! 1139.4 40.02 - 09-Feb-94 10.8 17-Nov-04 2.17E+08 3.99E+15 1.39E+15 4.842+13
9 314 1M124 4.08 45616 1139.4 40.032 UIC10 U1-Cll 09-Feb-94 10.8 21-Nov-04 2.17E+08 3.98E+15 1.39E+15 4.83E+131

9 315 iM127 4.0 45151139.4j 40.03! UC10 UlCll 09-Feb-94 10.8 21 -Nov-04 2.17E+08 3.98E+15 1.39E+15 4.83E+13
9 31'6' lM1 . 4.08 45615 1139.41 40.03 UlIC0 uIC1l 09-Feb-94 10.8 21.-Nov-04 2.17E+08 3.98E+15 1.39 +15 4.83 +131
9 317 1M176 4.08 45615' 1139.41 -4-U: Cl0ll _ Uicil 09-Feb-94 10.8 21-Nov-04 2.17E+08 3.98E+15 -1.39E+15 4.83E+13
9 318 1M132 4.081 45640. 1139.4 40.061 U UC10 l _09_e-94 10.8 _•28-Nov-0

4 2.1_71E+081 3.98E+15 1.38E+151 4.82E+13
9, 319 Ml15 4,08! 45642 1139.4! 40.0' UMCGM u1cI 09+eb-94) 10.0 28-Nov-041 2.17E+08 3.98E+15 1.38E+151 4.82E+13

10o 320 E119- 408; 45642 1139.4 40.061 UWCIG I I oFep4 10.8 _N-•0 1.38E+151 4.82E+131
1.38E+151 4.82E+13110; 321 1M157 4.086 45642 1139.41 40.01 UlGlO; U1cIv 10.6

101 322 M175 4.081 45642 1139.41 40.04 Ulcil0 UICI' IA5 1.38E÷15 4.52E+131

% 323 M1Mi29 4.081 45643: 1139.4 40.06 Ul-Cl l
10: 324 1M147 f 4.08i 5 .4! 40.061 uIPIO



Appendix E 32P.÷SourceTerrn - 660 Time (BUL52) CA06721 p. 88

Specific I 660W
Toa owr 1t 2nd rdj4h 5th Discharge Cool NPS @ PPS @ MPS @ LE MPS @

OSCs Assys Assembly Enrch. Bumup EFPD (MWIMTU) Cyce Cycle Cycle C Cyh Date Time 660WDate 800W 880 660 880W Notes

10 325 1M1G6 4.08 45843'1139.4 40.06 UlCi.UlCll -- 09-Feb-94 10.8 28-Nov-04 2.17E+08 3.98E+15 1.38E+15 4.82E+13
101 326 1M012 4.08 4216. 770.6] 2381 UlClC UlCil UIC12 30-Mar-96 8.7 15-Dec-04 1.8E+08 4.20E+15 1.49E+15 5.93E+131
10! 327M_ 1M013 4.08. 42162 1770.0 23.81 U1C1O U1Cl U1C12, 30-Mar-96 8,7 15-Dec-041.68E+084.20E+151.49E+155.93E+13281M5 "4.08,42162 1770.61 23181 UlCI1pUlCI l ulCt21 30-Mar-86 8.7 15-Dec-04 1.88E+08 4.20E+15 1.49E+15 5.93E+13
10 329 1M015 4.08, 42162 1770.6' 23.81 U1C1o' UlCi UlC12I 30-Mar-96, 8.7 15-Dec-04 1.68E+08 4.20E+15 1.49E+15 5.93E+13
10 329 1M016 4.08 23.81
1; 330 1M126 4.08 45738& 1139.4A 40.14 U1C1O' U"--Cl 09-Feb-94 10.9 23-Dec-04 2_19E+08 3.98E+15 1.38E+15 4.79E÷13

"10 331 1M1633. 4.08, 45738: 1139.4! 40.14 U1CiC I 1 09-Feb94 10.9 23.-Dec-042.19E+083.98E+151.38E+15 4.79E13-- 1M165 4.08I 45 113.t 4014 U1 CIC - 0gFeb I]09 23-Dec-04 2.19E+08 3.98E÷15 1.38E+15 4.79E+13
10 333 11M169 1 4.08 45738 1139.41 '40"•'-0- U1CiI - T09-Feb-94 10.9 23-Dec-04 2.19E+08 3.98E÷1511.38E+15 4.79E+131
10, 334 1MOOl 4.08 42220 1770.6 23.851 UIC113 UlCli C12i 30-Mar-96 8.7 28-Dec-04 1.68E+08 4.20E+151 1.49E+16 5.91E+13
10!" 335 -JM007 - 4.08 42220 1770.6, 23.85 UlCl0IU1C il U1C12 30-Mar-98 8.7 2=-Dec-04 1.68E+08 4.20E+15 1.49E÷15 5.91E+13
10 M 336 lM01 4.08, '42220 1770.6 23.85: UlClO U1C11l U1C12i 30-Mar-96 8.7 26-Dec-04 1.68E+08 4.20E+15 1.49E+15 5.91E+13
10 337 TM014 4.081 42220 1770.6 2385' U1Ch U1Cll UlC12. 30-Mar-98 8.7 28-Dec-04 1.68E+08 4.20E+15 1.49E+15 5.91E+13
10 338 21001 4.3, 40425 1777. . U2C10 U2C11 15-Mar-97j 7.8 4-Jan-05 1,29E+08 4.34E+15 1.54E115 6.26E+13
10! 339 2L002 4.3140425 1777.9. 22.741 U2C9 U2 C 15-Mar-97( 7.8 4-Jan-05 1.29E+08 4.34E+15 1.54E+15 6.26E13
1D: 3402003 4 40425, 177.9 22.74 U2C9c U2ClO U2C1I 15-Mar-971  7.81 4-Jan-05 1.29E+08 4.34E+15 1.54E+15 6.26E+13
10 341 2L004 4.3 40425! 1777.9, 2274 U2C9 4 U2C1, U2C11 15-Mar-971  7.8 4-Jan-05. 1.29E+08 4.34E+15 1.54E+15 6.26E+13

1C 34 2L013 40453, 1777.91 22.75, U2C9 U2Cl U2C11 - 15-Mar-91 7.8 8-Jan-05 1.29E208 4.33E+15 1.54E+15 6.25E+13
1(___ _ 34 21.014 4.3 40453 1777.9 22.75 U2C9 U2C1O U2Cll 15-Mar-97 7.8 8-Jan-051.29E+084.332+151.542+158.25E+1310; 344 2L015 4.3' 40453 1777.9i 22.751 U2C9, U2C1O U2C1"1 15-Mar-9 7.8 8-Jan-05 1.29E+08 4.33E+15 1.54E+15 6.25E+13
10 345 21018 4.31 40453. 1777.9 22.75 U2C9 U2C 1 U2ClI 15-Mar-97 7.8 8-Jan-05 1.29E+08 4.33E+15 1.54E+15 6.25E+13

10 346 2H108 3.4' 43640 1415.9 30.82 U2CE6 U2C7 U2C10 18-Mar-95 10.0 28-Feb-05 2.82E+08 3.95E+15 1.42E+15 5.66E+13
10 347 2J009 4.05i 47380' 1529.3' 30.98 u2C7i U2C8 U2C9 19,Feb-93 12.1 7.-05 2.46E+08 3.8&E+15 1.32E+15 4.20E+13
10 348 20168 4 4738i1529.3 3098 U2C71 U2C8 U2C9 _ .9-Feb-93 12.1 7-Ap -05 2.46E+08 3.88E+15 1.32E+15 4.20E+13
10 349 2J023 4.05 47380ý 1529.3. 30.98 U2C7 U2C8 U2C9 _ 19-Feb-93 12.1 7-Apr-05 2.46E+08 3.86E+15 1.32E+15 4.20E+13
10 350 '2'2032 7380 1529.3 30.98 U2C7j U2C8 U2C9' 19-Feb-93 12.:1 7-Apr-05 2.46E+08 3.86E+15 1.32E+15 4.20E+13

1 351"1M168 4.08 648215. 1139.4 40.50 U1C10 UICll 09-Feb-94' 11.2 27-Ap r-05 2.26E+0 3.95E215 1.37E+15 4.62E+13
11 352 iMlOl 4.08 46224• 1139.41 40.57 UIC10U1Cll _ 09-Feb-94 11.2 29-Apr-05 2.26E+08 3.94E215 1.37E+15 4.62E+13
11 353 1M156 4.08 462241 1139.41 40.57 U1C UlCl 09-Feb-- 1112 29-r-052.2 083.94+15 1.37+15 4.62E+13
11 3541M174 4.08 462241 1139.41 40.57 UlC10' UlCll 09-Feb-94 11.2 29-Apt-05 2.26E+08 3.94E+15 1,37E+15 4.62E+13
11 355 212211 4.3, 44907i 1136.2i 39.52 U2C9' U2C1O 18-Mar-95, 10.2 1 2-May-051.87E+08 4.07E+15 1.42E+15 5.04E+13
11 35621222 4.31 44907i 1136.21 39.52 U2C:9 U2C10 1 8-Mar-95 10.2  12-MayS5 1.87E+08 4.07E+15 1.42E+15 5.04E+13.
11 357 21223 4.3 44907i 1136:2; 39.52 U2C9 U2C10 18-Mar--5 10.2 12-May-05 1.87E+08 4.07E+15 1.42E+15 5.04E+13
11 358 2L224 4.3 44907, 11,36.2 39.52 U2C9 U2C1O 18-Mar-95W 10.2 12-May-05 1.87E+08 4.07E+15 1.42E+15 5.04E+13
11 359 1M122 4.08 48284, 1139.4. 40.6 UIC10 UICil 09-Feb-94 11.3 15-Ma,-05 2.27E+08 3.94E+15 1,36E+15 4.60E+13,
11 360 1M125 4.08 462641 1139.4 40.62 U1C1I UlCil 09-Feb-94 11.3 15-May.05 2.27E+08 3.94E+15 1.36E+15 4.60E+13
11 361 ;1M161 4.08 4624' 1139.4. 40.62. U1C1O UlCll 09-Feb-94 11.3 15-May-05 2.27E+08 3.942=+15 1.36E+15 4.60E+131
11 362 1M163 4.08 46284 1139.4 40.6 U1CIO. UlCll 09-Feb-94 11.3 15-May-05 2.27E+08 3.94E+15 1.36E+15 4.60E+131
11 363 IMl10 4.08 46333 1139.4, 40.6A6 1CLO UICll- 09-Feb-94 11.3 28-May-05 2.27E+08 3.94E+15,1.36E+15 4.58E+13
11 364 1M113 4.08 46333: 1139.4. 40.66 U1C1O U"Cil 09-Feb-941 11.3 28-Ma.05 2.27E+08 3.94E21511.36E+15 4.58E+13
11 365 1M116 4.08 46333' 1139.4 40.66 UICIO UICl 09-Feb-94 11.3 28-May-05 2.27E+08 3.94E+15 1.36E+15 4.58E+13
11 366 1M141 4.08 46333 1139.4 40.66 U1CIO UlClI - 09-Feb-94 11.3 28-MaO5 2.27E+08 3.94E+15 1.36E+15 4.58E+13
11 367 1M109 4.08 46343+ 1139.4 40.67 UlCil U1C'11 09-Feb-94 11.3 31-May-05 2.28E+08 3.94E+15 1.369+15 4.57E+13
11 368 1M114 408 46343 1139.4 40.67 U'C10, UIC111 09-Feb-94 11.3 31-May-05 2.28E+08 3.94E+15 1.36E+15 4.57E+13i
11 3691M17 4.08 46343 1139.4 40.67 UlCIG UlCil 09-Feb-94 11.3 31-May-05 2.28E+08 3.94E+15 1.36E+15 4.57E+13
11 370 1M172 4.08! 46343_ 1139.41 40.67 U1C1( UlCl 09-Feb-94 11.3 31-May52.282+083.942+15 1.36E+15 4.57E+13
11 371 1N045 4.2. 39057i 1725.3" 22.64. UlCll UIC12 UIC13 03-Ar-98 7.3 28-Jul-05 1.19E+08 4.40E+15 1.56E+15 6.55E+13
11 37 1NO10 4.2 39057• 1725.3 2 03-Apr-98 7.311 373 N005 4.2 39057 1725.3 22. U1Cll U1C12i UIC13

1  
03-Apr-98 7.3 28-Jul-05 1.19E+08 4.40E+15 1.56E+15 6.55E+13

11 374 INO1 4.2 39057, 172531 22.6 UICll U1C12 UC13- 03-Ap-98 7.3 28-Jul-05 1.19E+08 4.40E+15 1.56E+15 6.55E+13
1__11 375 2L309 4.3 ' 45263, 1138.2: 39.84 U2C9. U2C1 O ____ 18-Mar-95 10.4 5-Au -05 1.922+08 4.05 2+15 1.412+15 4.932+13 _______

___11 37 7 2 131 4.3! 452 3 l'3.2I398 
U2C9 1 

-2I 1-ar9 1 5-Aug-05] 1.92 2+08 4.05 2+15 1.412+15 4.932+13 _______

11 374 21,301 41 4. 452639 1725.! 39.64 U2CMC _ 18-r-95 104 5-Aug-05 1.92+08 4.05+15 1.41E+15 4.93E+13

11 378 21312 4.31 45263d 1136.2: 39.84 U2C9 U2C1O 18-Mar-95 10.4 5-Aug-05 1.92E+08 4.05E+15 1.419+15 4.93E+13
36 L10 3 %!IL2 391 2 U2ClC 

18-ar9 10419E0 .5E+15 1.41 E+ 15 4.93E+ 13
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.. Specific 680W
Total Power 1st 2nd 3rd 4th 5th Discharge Cool NPS @ PPS @ MPS @ LE MPS @

2 S yAs_ Aseby_ Enrich.I Bumu I EFPD IMW/IMT'U) CycL 16O Dtýj_le Cycle e Cyce Cycle pce Date Time 60 ae 660W 660 860 660W Notes

111379 2L305 4.3' 45273 1136.2: 39.85! U2C9g U2Ci0 _ 18-Mar-95. 10.4 7-Aug505 1.92E+08 4.05E+15 1.41E+15 4.92E+13
11 380 2L306 4.3 45273 1738 2 39.85 2C9 U2C1O, 18-Mar-95' 10.4 7-Aug5-0 1.92E+08 4.05E+15 1.41E+15 4.92E÷13
li-t 2L307" 1 4.3 4527'3* 1136.21 39.85UC9 U2C1.12O -" 18-Mar-95' 10.4 7-Aug-05 1.92E+08 4.05E+15 1.41E+15 4.92E+131

" 11 382 2t308 4.3. 4.5273 1136.2 39.85 -2-E U2C1-0 _____0 18-Mar-95! 10.4 7-Aug--5: 1.92E+08 4.05E+15 1.41E+15 4.92E+13
111 38-3 1N0-06-'- 4.2 -391-79g 1725.3;_- --2•7-1 ) •l- IC121U-IC313 03-Apr-98 7.4 13-Aug-05 1.20E+08 4.39E+15 1.56E+15 6.53E+131

* 1"2" 384 91N007- 391-79 1:•7253 22.71 u.C U1- __C3- 03-Apr-98 7.4 13-Au 5 1.20Et08 4.39E+15 6.56E+15 6.53E+131

1 0238-5 - __ 4.2 39179 1725.3 •-iCfiZ-.-U U1C13 " 03-r-.98 7.4 13-Au05 1.20E+0814.39_+15 1.56E+15 6.53E+13
1:2_:8 w ._I-9 - 4 .2 39179' 1725.3 - 27-.C1: &i-1C12, UIC13 03-Apr-98. 7.4 13-Aug-05, 1.20E+08 4.39E+15 1.56E+151 6.53-+3
12 387 21-217 4.3-45307 113.2- 39.88- U C•U2C1"• ---- - i-Mar-95!: 10.4 15-Aug-05 1.92E+084 4.05E+15 1.40E+15 4.91E+13

.1Y-3ýi8 *2L-2-'8-- 43 5307 1-136•2- 3 U29-2C-•-0 _ f 18-Mar-95; 10.4 15-Aug-05 1.92E+08 4.05E+15 1.40E;15 4.91E+13
- --- 2 "•9 2L2TU- 1 43-- 3. 1 -6 "- 39.8-8 - U -- 2C1O 18-Mar-95

1  
10.4 15-Aug-05, 1.92E+08 4.05E+15 1.40E+15 4.91E+13

121 390 2L22- 4.31 45307 1136.2 39.88 U2CU2C10 4 18-Mar-95; 10.4 15-Aug-05 1.92E+08 4.05E+15 1.40E+15 4.91E+131
1.32-2J0-18- j 4.05i 4101 1~t~616.5 2,4 U27U2C8 UJ2C11 ___ 15-Mar-971 8.5 26-Aug-05 1.622+08 4.232+15 1.502+15 6.092+13 _ _____2. E+0 4.2 +15 t 0 15 O 

4+'
121 93 2J039 1 40.5 41601 1618.5- 25.74 U2C7 U2C8 U2C11 - 15-Mar-97i 8.5 26-Au05 1 .62E+08 4.23E+15 1.50E+15 6.09E÷131
12 9 J0" 392 2J 4.05' 41601U 1616.58 2 5.74 t2C 8 -U2cI - 26-Au0 1.62E+08 4.23E+15 1.50E+15 6.09E+13

12 395 2J201 4.3 45360' 1136.25 39.92. U2C9 U2C1O - - 18-Mar-95 10.5 28-Aug-05 1.93+E08 4.042E+15 1.40E+15 4.89E+13
121 394- 2J.402 4.05 453601 161362..... 325.7 U2C9j "28 U 2C'0 18-Mar-95 1085 28-Aug-05; 1.62E+081 4;0..2.1511.50E÷15 6.09E+ 13

121 398 21.201 1 4.31 45360: 1136.21 39921 U2C9 U2C1O 'I' 18-Mar-95, 10.5 28-Aug-05 1.93E+08 4.04E+15 1.40E+15 4.89E+13
12- 397 21-203 4.31 453601 1136.2. 39.92 U2C9 U2C10 18-Mar-95' 10.5 28-Aug-05 1.93E+08 4.04E+15 1.40E+15 4.89E+13
121 397 21204 4.3 45360: 1136.2'. 39.92i U2C9j I2C1O ___ 18-Mar-95 10.5 28-Aug.051 1.93E+08 4.04E+15 1.40E+15 4.89E+13 _______

12:39821204 4.: 436 1136.i 9-.92-- C9 U21O18-Mar-95. 1065 28-Ag-0 1.93E+0 4.04+151,40+15 4.8E+1
- 26-399 1M108 48 722 1139.4 41.01 UIC -TO UlC1-1 09-Feb-94 11.6 12-Sel-05 2.33E+08 3.91E+15 1.35E+15 4.44E+13,

12 400 1M107 _ 4.08- 46725 1139.4 " 41.01 U-C-•-- U'C11 09-Feb-94 11.6 13-Sep-05 2.33E+08 3.91E+15 1.35E+15 4.44E÷13
-2-01 1-I15 4.-825'-13--0 41.0 -- .0 T "" 09-Feb-94 11.6 13-Se-5 2-33E208 3.91E+15 1.35E+15 4.44E+13

12 402 1M1-7•1 113 4-4...5..1_.01 -- C1O - - 09-Feb-94 11.6 13 -Sep-05 2.33E208 3.91E+15 1.35E+15 4.44E+13
"";12"-403 121.31 4.3 4556§' 11"36,2 --0.11 "U2C 1 18-M--95 10.6 19-Oct-05 1.96E+008 4.03E+15 1.40E+15 4.82E+13- 21314 4.3" 45569 1136.82 40.11 U2&-"U2C10 1B--r-5 10.6 19-W2-.05, 1.-6E+08 4.03E÷15 1.40E*15 4.82E-13
1-244- '21.315 4.3 45569 1138.2 40.11 U2C) U2C1-0 18 8r-95 10.6 19.-Oct05, 1.96E+08 4.03E+15 1.40E÷15 4.822+13
2- "506 21-316 1-ý, 4 4"5-9 f1362. 40.11 U2C9-'-:C9 I0 18-Mar-95 10.6 19-Oct-05 1.96E+08 4.03F+15 1.40E+15 4.82E+.13

-- 12,-40-7-8 "2131 4.3 45 113.2 1 40.141 .U2C91Uj2T0 - 18-Mar-95; 10.6 28-Oct-05 1.96E+08 4.03E+15 1.39E+15 4.81E+13 -
-- 12 _ 408 2L26 "431 45609 1136.2 40.14 U2U2C! _2C1_ 18-Mar-95' 10.6 28-Oct-05 1.96E+08 4.03E+15 1.39E+15 4.81E+13 .....
12, 409 .2L327 4.3i 45609, 1136.2; 40.14 U2C10 18"O95 10.6 28-Oct-05 1.96E _+_08_ _4_ _E1---5 1.39E15' 4.81E+13 ..........
124 326 4..V60-9 1136.2": 40.14! U2.C-9

1
2C1 1-r 5 10.6 .28-Oct-05 1.962+08 4.03E+15 1.394+15 4.812+13 "-

12, 41• 21317 4.3' 45619 1136.2 40154 U2C9, U2C10 18-Mar-95 10.6 31-Oct-05, 1.97E+08 4.03E+15 1.39E+15 4.81E+13

12: 412 2L318 45809 1136.2. 0 U2C9 U2C1 - 18-Mar-95. 10.8 2-Oct-05 1.96E+08 4.032+15 1.39E+15 4.812+13
12 413 2L319 43 45619 1136.2 40.15t U2C9 U2C10 18-Mar-95 10.6 31-Oct-05 1.972+08 4.032+15 1.392+15 4.812+13

12 414 2320 4,31 45619 1136.2, 40.151 U2C9' U2C1O 18-Mar-95 10.6 31-Oct-05 1.97E+08 4,03E+15 1.39E+15 4.81E+13

12: 415 1L009 /4.05, 42189 2130.5: 19.80 UIC9 U1C1O U1Cil U2ClI 15-Mar-97 8.7 11-Dec-05 1.71E+08 4.19E+15 1.49E+15 5.93E213
13:46 L•L017 4.05: 42189i 1623.9. 25.98 UIC~TJ UICl U2Cl1 15-Mar-97 8.7 11-Dec-05 1.71E+08 4.19E+15 1.49E+15 5.93E+13
1T3!"T7 11 02N4- 4.05, 42189- 1823.9' 25.98 U 

4-
IWC: U1CIO U2C1I 15-Mar-97 8.7 11-Dec-05 1.71E+08 4.19E+15 1.49E+15 5.93E+13

16239U2C 8.7 11-2ec.05 1.712+08 4.19+15 1.49+15 5,931+13
131419 2.1213 4.3 4588 1136.2: 40.39 U2C9 U2C1 -18-Mar-95 10.8 7-Jan-06 2.00+E08 4.01E+15 1.39E+15 4.72E+13

42T 4M888 1362 .-_ ___ - - 18Mi9 1  
18 7Jn0 .0+84021 .9+54721 ________42L215 4.3: 45888 1136.2 40.39 U2C9 U2C10 18-Mar-95. 10.8 7-Jan-08 2.00E+08 4.01E+15 1.39E+15 4.72E+13,

T 4 Z-hT 6L,219 4.3 46-88 1136.2. - 40.39! U2C9: U2C1( 18-Mar-95 10.8 7-Jan-06 2.00E+08 4.01E+15 1.39E+15 4.72E+131
13 42•4 2L20 , 4.3 46121 138.2 U2C9 U2C1O 18-Mar-95i 11.0 8-Mar-06 2.03E+08 4.OOE+15 1.38E+15 4.64E+13
13 • 254 2L210 4.3. 46121' 1136.2: 40.59 U2C91 U2C1IO 18-Mar-95 11.0 8-Mar-06 2.03E+08 4.00E+15 1.38E+15 4.64E+13

'25T2L211 4.3, 46121 1136.2 40.59 2 U2C9 ifl2CI1f 18-Mar-95 11.0 8-Mar-06 2,03E+08 4.00E+15 1.38E+15 4.64E+13
-- 13Q7 2"1205 4.3j 461214 1136.2. 40592 U2C9; U2CIO 18-Mar-95 11.0 8-Mar-06 2.03E+08 4.002+15 1.38E+15 4.64E313

13,-T2 2 5 4.3'461481 1130.2:8 40 .2i U2C9 U2C- 18-Mar-95 11.0 15-,ar-06 2.04E+08 4.00E+15 1S38E+15 4.63+÷13 '--
13!-428 2-20 434.3 1 4 1 W 40262 C9: U2C1O 18-Mar-9 11.0 15-ar-06 2.04E+08 4.00E+1511.38E+15 4.63E+-13
13 429 21-207 4.3 48"148 1136.2 40.62t U2C9 U2CIO 18-Mar-95, 11.0 15-Mar-06 2.04E+08 4.00E+15 1.382+15 4.63E+13 ""
I. 430 2L208 4.3' 48148 1136.2 40862: U2C9IU2C1O- 18-Mar-95 11.0 15-Mar-06 2.04E+081 4.00E+15 1.38E+15 4.632+13

- •431- 1M143 408 446418 1770.6 2522U1C•1I-Cil UUC12; 1 1=30-a 10-1 19MYa06 2.032+08 4.052+15 1.42E+15 5.17E+13
131 432 1M146 4.08! 4.4648'70 .252UC10 U1lil U-C12, 30-Mar 961 10.1 19-May-06 2.032+01 4.05E+15 1.42E+15 5.17E+13
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Speacfic
Total Power 1st

OSCs AssyAssssembly Enrich. Bumup EFPD (MW/MTU Cycle
2nd

Cvcle
3rd 4th

Cvde Cvde
5th .Discharge

C'rce Date

660W
Cool
Time

NPS @
660W660W Date

PPS@ MPS@ LEMPS@
660 660 660W

4.05E+15 1.42E÷15 5.17E+13
Notes

IS 43bi 1M.1,4Z 4.0I, 441'UZ 1 / IOti, Zý

m-06 2.04E+C
in-06 2.04E+(
in-O6 2.04E+C13I 4:11 IM154

iii:L .•.
115' 4 8 1M1_D

16 439 ZLU0)b 43984E 1777.9T 24.74vU U2CI1 15-Mar-97
i .113i 440

13r 441 22LO7 [
"2lT0o8--

4.3.- 43984 M7.79: Z4. f4 U2VUU U21UI UZA1I
24.74t U2C,& UdClO. U2Cli1

1--Mar-u*
15Mviart97

9.3
9.6

14-Od-061 1.75E+081 4.13E+15 1.44E+1575.34E+1Z
14-Oct-06

1
1.75E:0'08 4.13E+15 1.44E+15l 5.34E+1:

4-3 439_84 1777_.9 24.74 15-Mar-07 9.6 14-Od
9.6
9.6
9.6
9,6

10.6

16-Oct +1

1-OcI-0 1.75E+08 4.13E÷15 1.44E+15 5.34E+13
6-Ocl-06 1.75E+08 4,13E415 1,44E+15 5.34E+13

24-Oct-
141 IL 1U.6 24-Wcl-061 2.03E+08

4,02E÷15F1.40E+15 4.88E+13
4.02E+15 1.40E+15 4.88E+13
4.02E*15 1.40E+15 4.88E+134.022+15 1.401=+15 4.88E+13

141 449 1N.
14 450 1 IN

130-Mar-96T 10.61 24-OtL-06 2.03E+08
30-Mar-vhl 10.01 24-Oct-U0 2.0UE+08

14 451 11N214 4.21 454411 1137.8' 39.941 UICll U1C12- 30-Mar-96 10.61 27-Oct-061 2.03E+081 4.02E+151 1.40E+151 4.88E+1.!
14 452 1N217 4.2 45441 1137.6 39.94 UlC1l UIC12 3_0-Mar-9 10.6 27-Oct-06 2.03E+08 4.02E+15 1.40E+15 4.88E+13
14 453 1N230 4.2 45441 1137.8 39.94 UICll U-C12i 30-Mar-96, 10.6 27-Oct-06 2.03E+08 4.02E+15 1.40E+15 4.88E+13
14 454 1N233 . 4.2 45441 1137.8, 39.94 UICll UIC12 30-Mar-96 10.6 27-Oct-06 2.03E+08 4.02E÷15 1.40E+15 4.88E+13
14 455 1N239 4.2: 45448; 1137.8 39.94 UICll U1C12 30-Mar-96 10.6 28-Oct-08 2,03E+08 4.02E+15 1.40E+15 4.88E+13
141 456 1 N240 4.2i 45448 1137.8 39.94. U1Cll ULC12 30-Mar-961 10.6 28-Oct-06 2.03E+08 4.02E+15 1.40E+15 4.88E+13
14 457 1N241 4.2i 4544& 1137,8 39,941 UICl UIC12 30-Mar-96 10.6 28-Oct-06 2.03E+08 4.02E+15 1.40E+15 4.88E+13

-1 4-58 1N242 4.2 45485 1137 lll. 6  39.94tU1C11 U1c12- 30-Mar-96 10.6 28-Oct-06 2.03E+08 4.02E+15 1.40E+15 4.88E+131 '
14, 459 1N215 439!9 U1Cll U1C12 30-Mar-96 10.6 5-Nov-06 2.04E+08 4.02E+15 1.40E+15 4.672+1314460 N216 45480 11378 39.97 U1Cll U-_1C1 30-Mar-96 10.6 5-Nov-06 2.04E+08 4.02E+15 1.40E+15 4.87E+13_
14 461 1N236 4.21 45480 1137.8 39.97 UCll UIq1? 30-Mar-96 10.6 5-Nov-06 2.04E+08 4.02E+15 1.40E+15 4.87E+13
14 462 1N246 4.2 45480 1137.8 39.97 UlCll U1C121 30-Mar-96 10.6 5-Nov-06 2.04E+08 4,02E+15 1.40E+15 4.87E+113
14 463 1M120 4.08 45654' 1770.6 25.78 U1C1O UlCll U1C12. 30-Mar-96 10.8 20-Jan-07 2.18E+08 3.98E+15 1.38E+15 4.82E+13
14 464 IM139 4.08, 45654' 1770.61 25.78 UIC1O UCll UIC12 _ 30-Mar-96 10.8 20-Jan-07 2.18E+08 3.98E+15 1.38E+15 4.82E+13
14 465 1M160 4.08 45654' 1770.6 25.76 UlC10 UlCll UIC12 30-Mar-96 10.8 20-Jan-07 2.18E+08 3.98E+15 1.38E+15 4.82E+13
14 466 '1'167 4.08. 45'65'4 17706 25.78 UICO UlCll UlC12 30-Mar-98 10.8 20-Jan-07 2.18E+08 3.986+15 1.38E+15 4.82E+13

14; 467 22L109 4.31 44444 1777. 25.00 U2C9 U20 U2C11 15-Mar-97 9.9 23-Jan-07 1.81E+08 4.10E+15 1.43E+15 5.19E+13
14. 468 2L010 4.31 44444 1777.9 25.00 U2C9 U2C1O U2C11 15-Mar-97 9.9 23-Jan-07 1.812E+08 4.10E+15 1,43E+15 5,19E213
14; 469 2L111 4.31 44444. 1777.9 25.0 U2C9' U2C1O U2C11 ,_i 15-Mar-97 9.9 23-Jan-07 1.812+06 4.10E+15 1.43E+15 5.19E+13
14 470 2L112 4.3i 44444' 1777.9 25.00' U2C9 U2C1l U2C1l1 15-Mar-97 9.9 23-an-07 1.81E+06 4.10E+15 1.43E+15 5.19E+13
14 1 471 111l 3.4; 45143' 1381.2: 32.68 U1C8 . U1C9 UIC121 30-Mar-96 11.0 14-Mar-07 2.89E+08 3.85E+15 1.36E+15 5.11E+13
14. 472 11N220 4.2: 46053' 1137.8 40.48 U1CiI U1C12 30-Mar-96 11.0 31-Mar-07 2.12E+08 3.98E+15 1.38E+15 4.67E+13
14" 473 1N222 4.2' 460531 17.8 40.4 UIC111 UlIC12 30-Mar-96 11.0 31-Mar-07 2.12E+08 3.98E+15 1.38E.15 4.676+13
14, 474 1N223 4.2 46053' 1137.8 40.48 UlCi UlC12 30-Mar-96 11.0 31-Mar-07 2.126+08 3.982+15 1.38s+15 4.67E+13
1 4 5  1N226 4.2; 46053, 1137.81 40.481 UlCl U1C12i 30-Mar-96 11.0 31-Mar-07 2.122+08 3.986+15 1.36E÷15 4.672+13
141 47 1 P013 4.3. 38522 1829.41 210 ...U1CI12 U1C13_•_UC14. 10-Mar-00 7.1 16-Apr-07 1.07E+08 4.44E+15 1.57E+15 6.58E+13
4 P601-4" 4.3 38522 -8--29.4 21.06, UC'12; U1CI

1  
UIC14 10-Mar-00 7.1 16-Apr-07 1.07E+08 4.44E+15 1.57E+15 6.58E+13_

141 478 IP016 4.3 38539:: 1829.4 21,07' U1C121 UlC13, U1C14, 10-Mar-00 7.1 18-Apr-07 1.072+08 4.44E+15 1.57E+15 6.58E+13
144 A 1PO15 4.3. 385 4 0o 1829.4 21.07' U-1C12,UIC13, UC141 I lo 10-Mar-00 7.1 18-Apt-07 1.07E+08 4.44E+15 1.57E+15 6.58E+13
1 15 40 1N204 42' 46156 1137.8 40.57 l IC 1C12 30-Mar-9 11.1
15! 481 1N212 4. ____ 30-Mar-96 11.1 27-Apr-07 2.13E+08 3.97E+15 1.37E+15 4.632+13
15 482 N212 46156 1137.8 40.57 UIC11 U1C12_ 30-Mar-96 11.1 27-Apr-07 2.132+08 3.97E+15 1.37E+15 4.63E+13

4-8 1N218 4.21 461561 1137.8 40.57 UIC 1U I__ 30-Mar-98 11.11 27-Apr-07 2.13E+08 3.97E+15 1.37E+15 4.63E+131_,43 N_22!__ 4.2. 4_61_561 113_7.8 40.57j UICll iU1Cl1 .. 30-Ma r-96 11.1_ 2_7.-Apr-07 2.13E.+_0. 3,97_F+15 1.372+15S 4.832+13 _______

15 484 11P009 4,31 38683 1829.4 21.15] UlC12i ULC131 Ul1414 1O-Mar-OC 7.2 6-May-071 1.08E+08 4.43E+151 1.57E+15 6.56E+1:

15; 485 12M201 1 44 36.44 U2C101 U2C 1 15 -97 10.21 8-May-07 2.106+08 4 51.42E+15 5.20E+1336.44, U2C10! U2C1 I II 18-Mar-97 10.21 6-May-07 2.10E+08 4.03E+1511.42E+151 5.20E+1is, 486 12M205 4



Appendix E 32P+SourceTerm - 660 Time (BUL52) CA06721 p. 91

AeySpecific
Total Power 1st 2nd

DSCs Assvs A Enrch_ Bumuo EFPD 1M /MTU) Cvcle aC're
3rd 4th I 5h

Ce Cce Cve

660W
Discharge Cool

Date Time
NPS @
660W

PPS@ IMPS@ LE MPS@
660I 660 660W660W Date Notes

15 47 2M215 4; 44581 1223.4' U
U.. lb" 45•

.1-5' 490

15: 492

" -105 I" 4.3 4504"17-77.
2L1-06 4 4.3 45040 1777.9
2L107 i 4.3 45040 1777,

2118 1 4 3 4W040' T713Th

25.33
25 33i

UJ2C97 112C1 U2C1 1,

15 49 ]2Li13-- i43 45160
-15t 494 k2114 - 4.3 ,45"6'
I5 495 12LI15 _I 4516_,
151 495 12L116 4.3' 45160. 17 7.9
15] 497 11N224 4.2; 464571 1137.8!
15i 498 11N225 4.2ý 4(5457' 1131.Bý

I15 1N228 1 4.2 46457

Hu1!50 N2 4. 48457i

4

15i 502 12M31015 50-3 1217,316 4- 1 83. 123.4' 36.,09 L
;4 44883 12234 36.6'. "1

-"- ? 15-Mar-7{ 1.,2.IOE÷08 4.03E+15 1.42E+15 5.20E+13
15-Mar-971  10.2 8-May-07 2.10E÷08 4.03E+15 1.42E+15 5.20E+13
15-Mar-97g 10.2 10-Jun-07 1.89E+08 4.06E+15 1.41E+15 5.00E4131
1 15-Mar-97 10.2 10-Jun-07 1.89E+08 4.06E+15 1.41E+15 5.00E+13
15-Mar-97 10.2 10-Jun-07 1.89E+08 4.06E+15 1.41E+15 5.00E+13
15-Mar-97 

10
.2 9O-Jun-07" 1.89E+08 4.06E+15 1.41E+15 5.96E+13

15-Mar-97 10.3 9-Jul-071 1.90E+08 4.06E+15 1.41E+15 4.96E+13
15-Mar-97 10.I 3 9-Jul-07I 1.90E+08 4.06E+15 1.41E215 4.96E+13
15-Mar-97 10.31 9-Jul-07 1.90E+08 4.06E+15 1.41E+15 4.96E+13
01-Mar-97 10.31 9-Jul-07 1.10E+08 4.06E+15 1.41E+15 4.96E+13

30-Mar-96 11.3 17-Jut-07 2.17E+08 3.96E+15 1.36E+15 4.52E+13
I 30-Mar-96 11.3 17-Jul-07 2.17E+08 3.96+E15 1.36E+15 4.52E+13

30-Mar-96 11.3 17-Jul-07 2-17E+08 3196E+15 1.36E+15 4.52E+13
30-Mar-97 11.3 17-Jul-0W 2.17E408 3.96E+15 1.36E+15 4.52E+13
15-Mar-97 , 10.4 19-Jul-07 2.14E+08 4.01E+15 1.41E+15 5.10E+13
15-Mar-97 10.4 19-Jul-07 2.14E+08 4.01E+15 1.41E+15 5.10E+13
15-Mar-97 10.4 19-Jul-071 2.14E+08 4.01E+15 1.41E+15 5.10E+13
15-Mar-97 10.4 19-Jul-07 2.14E+08 4.01E+15 1.41E+15 5.10E+13
15-Mar-97 10.4 30-Jul-07 2.15E+08 4.01E+15 1,40E+15 5.08E+13
15-Mar-97 10.4 30-Jul-07 2.15E+08 4.01E+15 1.40E+15 6.08E+13
15-Mar-97 10.4 30-Jul-07 2.15E+08 4.01E+15 1.40E+15 5.08E+13
15-Mar-96 10.4 31-Jul-07 2.15E+08 4.01E+15 1.40E+15 5.08E+13
30-Mar-95 11.3 31-Jul-07 218E+08 3.95E+15 1.36E+15 4.50E+13_

I___ 30-Mar-96 11.3. 31-Jul-07 2.18E+08 3.95E+15 1.36E+15 4.50E+1330-Mar-96 11.3 31-Jul-07 2.18EE08 3.95E+15 1.36E+15 4.50E+13Mar-9 1 7 2.18E+08 3.95E+15 1.36E+15 4.50E+13
30-Mar-96 11.3 2-Aug-07 2.18E208 3.95E+15 1.36E+15 4.50E+13
30-Mar-96 11.3 2-Aug-07 2.18E+08 3.95E+15 1.36E+15 4.50E+13

3Vlr.96i 11.3 2-Aug0 2.18E÷#08 3.95E+15 1.36E÷15 4-50E+13

30-Mar-96 11.3 2-Aug-07 2.18E+08 3.95E+15 1.36E+15 4.50E+13
18-Mar-95 124 18-Aug-07 2.48E+08 3.84E÷15 1.31E+15 4.06E+13 ___

18-Mar-95 12.4 18-Autg? 2.48E+08 3.84E÷15 1.312+15 4.06E+13
18-Mar-951 .12.4 .18-Aug-a7 2.48E+08 3.84E+15 1.31E+15 .4.06E+131

-15t 504 12M352 4. 4

15i 5U0 2 M31 9 4 441930 1223.4

4! 44930 12 4

3U.!73i U2uI U
3673 2C10.U

4
I
15;510 I1N23.
1

1
161 514 I1N24_

U2Cý U2C103 18-Mar-95! 12.4 18-Auci-071 2.48E+081 3.84E÷15 1.31E+151 4.06E+13
28.331U2C8r U2C
28.331 U2C8 UI2C

U2CiDI 18-Mar-95) 12.5 11-Sep-07) 2,49E÷08 3.84E÷151 1.31E+151 4.03E+ 13
,diio 47845' 168867 U2CM01 18-Mar-95) 12.5 11-Se1-07) 2.49E+081 3.84E+151 1.31E+151 4.03E+13

-~-=~i-------- 1--I- -t------'- -t - - - -- h t' - - - - ~'t ~ ,~t -4b08 47845' 1688.6 28.33) U2C81
u2C11,

1,-Mar-o.5 12.5 11 -Se : '67 2.49E+08 3.84E+ 151.31 E+ 15 4.03E+13
18-Mar-951 12.5 11-Sep-071 2.49E+081 3.84E+151 1.31E+151 4.03E+13

UIC12' 30-Mar-O{ 11.7 4-Dec-07 2.56E+081 3.87E+151 1.34E+151 4.50E+13
16 b:U. 1MIT 3,5b 4b•6Ub 1 (M
6' 527 1MT3 3.85 46605' 77i

26.32Z UlClO UlCil U1C1221 30-Mar-9( 11.7 4-Dec-07 +1511.34E+15 4.50E+13
+1511.34E+15 4.50E+113u1Clil UIC121 30-Mar-91 11.7 4-Dec-07 2..

UiC1z2 30-Mar-91 11.7 4-Dec-07 2.56E+081 3.87E+151 1.34E+15I 4.50E+13
-.-t---1223. 1 5Mar-0, 1U.w ly-Jan-u0. 2.25tOI- J.+7y.-51 1.;ME1-÷1 4.84E1-13

1i

15-Mar-9 10.9 19-Jar-08 2.25E+0813.97E÷715 1.38E+15 4.84E+13
1 r9 10.9 9-Jan-08 2.25E+08 3.97E215 1.38E÷15 4.84E+13
15-Mar-97 D 9 19-Jan-08 2.25E+08 3.97E+15 1.38E+15 4.84E+13
12-Mar-99 9.2 4-Jun-08 1.87E+08 4.13E+15 1.46E+15 5.69E+13
12-Mar-99 9.2 4-Jun-08 1.87E+08 4.13E+15 1.46E+15 5.69E+13
12-Mar-99 9.2 4-Jun-08 1.87E+08 4.13E+15 1.46E+15 5.69E+13
12-Mar-99 9.2 4-Jun-08 1.87E+08 4.13E+15 1.46E+15 5.69E+13.
12-Mar-99 9.3 15-Jurl-O811.8E+08 4.13E+15 1.46E+15 5.68E+131
12-Mar-99 •9.3 15-Ju,-08 188E+08 4.132+15 1.46E+15 5,68E+131
12-Mar-99 9.3 15-Jun-08 1.88E+08 4.13E+15 1.46E215 5.68E+131

- 12--Mar-.99 9.3 15-Jun-08 1.882+08 4.132+15 1.462415. 5.682+13 _______

16; 037
2M102 4: 43107 18601- 23.17j U2C10rC1 1 U2C121
2M106 4; 43107, 1860.1_ " 23 17i U2"C10U2C111 .U2C12-

1 463 54WiMl 1 ý 4307i 1860.11
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I Specific
Total Power 1st 2nd 3rd 4th

OSCs Assys Assembly Enrich. Bumu EFPD IMW/MTU) Cycie C e Ce Cycle
1"-- • 541- IMIO 4.0847613 1770.6! 26.89 UIClq CYib 1 U1C12i

"-43 1,M12." 40_ 8 _47___ _ 17". 26.89 U1C-iO'i'
.7_ 544 Wf-8S-- -- 08 47613- 177.6' -UT-8 -OUUC--1-C12-

IT1 545 A1M112 'ý4.0-8 47894- 17760b -26.94i U1C10rUi-C11 UIC112
* -17 546 ~1Mfl- 150 I 8 47694' 1770.6! 26.94TiC10 UIC1 iUC1T2117

L 547 1Mi62 " 4.084E79476 1770.6 26UTC1Th U U1C12' i
* ~176 ? 6.94 UC1 .. lCil Uflt." JL_• t1M164- 4.08. 47 06 - 69 U.1•-0C-•-0C11-012.

- 17 549 2-T' 3.81 46279 1777T9 26.03 U2C9.--2C1-0 U2C11l
171. ' 550 2LT2 3.81 46279. 1 77.9 260.37 U2C9iJ U2C 2C11i
1715 2LT35 -- 3.81 46279 1777.9- -- 26.031 U2C- .- 02C 2C•,•1Ij
171 552 21 .8 46279 17779' 26.03' U2C U2C1 i U2C11
171 553 1P(566 -43 4208'129473 42068:1829.4 23.0081UIC2, UlC1317i 554 1 P002 4 .3 42.2211 189.4i J11 .4l.1 17 •_ -11 _ý5 l 4.31 42222 1829. _23.U081 C12, U1C133 U1C14

171 556 1Kl17 3.4 434441366.7 31.331 UICS uIc-'-ci

6~~~~60W MS@L PSth Discharge Cool NPS @ PPS @ MS LEMPS@
Cycle Date Time 660W Date 6M0W 660 660 660w Notes

I~MP0 NotesrQa 1 ~.In~l AF~R~.F1~1qFI A1~*
. . 138-SE+1511. .11E+13130-Mar-961 12.3 15-Jul-081 2.46E+081 3.85E+15 1.32E+15 4.11E+13

30-Mar-96) 12.3 15-JuI-081 2.46E÷061 3.85E+1511.32E+15 4.11E+131
4

.1 -1E +1
3

.30-Mar-96 12.3 15-Jul-081 2.46E*081 3.85E+15 1.32E+15
190-Mar-96ý 124ý

1 30Mar-6 124
8-Aug-08 2.47E+08 3.85E+15 1.32E+15i 4.08E÷13
8-Au5-08 2.47E+08 3.85E+15 1.32E+151 4.08E+13

.'•[ ;.P,.q.-• ;'.'z4 I',; "i.,'•l-- J•_£1,1H').4]•. •s•ll,..+|]pI :•[/•p=l--+]•'l ] 2(•'p+i•l, G [],•p4,|:4

r- '
_30-Mr-971 12.41 81Aug-08

15-Mar-97i 11.51 31-Au.a.08
2.47E+08 3.85E+15
2.56E+08 3T88E+15

1.32E+15
1.35E+15

4.08E+13
4.63E+13

15-Mar-97i 11.5 31 -Auc-08 +15 1.35E+15 4.63E2+:
15-Mar-971 11.5 31 -Au"08 +N5 1.35E+151 4.32i________
15.Mar-971 11.5 31 -Aun-08 2.56E+81 3.88E+15 1.35E+1 4.63E+1:
10-Mar-001 26-SeD-081 1.49E+081 4.24E+151 1.50E+1 5.88E+1:
1 0-Mar-OC 24-Oct-081 1.51E+081 4.23E+15 1.49E+1 5.84E+1:
10-Mar-.0 8.6 24-Oct-081 1.51E+081 4.23E+1511.49E+1 5.84E+1:
"112-Mar-• 9.8 O-Ja"-U 2 9t÷i-u 43.9l"+1÷ 1.421"+1 S.73El+l;
12-Mar-W 0 -'

17: 557 ,ILOO
__17L 5M

7 580

-17 561_'

17i
11 7565
171 568

1L018

I L032

2WZ5--"
2M204

2M-17-

4.05 50564 1488.8. 33 .9 6  1C,9 UICio-UICli
4.05 564 , 1,48.8 33.96C u1C9 U1CIO UlC1l
4.0 50564! 148 .- "- 3396 - -1C - T- -UCl'

•5 i4"88.8 3396 U U1C9UIC10 UlC11
4. 47224 1488.8j 38 . 60 1 U2C1[ U 2ClI

15.0 1•-Feb,-u; 2...lE'083.65E+1b I.21E'÷
09-Feb-VI ' 1- -'-1

3.U4E*1-

-- 09-Feb- 15b.U i8-i-eb-• 2.91E+08 3.65E-+11 1.21E-+1 3.U4_+1;
15.0 18-Feb-09! 2.91E+08 3.65E+15l 1.21E+1 3.04E:+1:

- t -~=-~---,-,.-*------,-~, -4---------..: . - . - ~-~* - - - .2 ~-~-* -
IJFeo-, 4 15.O I8-Feb-.9 2.91E+081 3.65E+l1 1.21E÷1

f -1
5 -Mar-971 12.1' 31..Mar-091 249E01-+ 3.86E•:+151 133E"+1 4.2UE+1;.

__ " " 47224' 1223.41 38.60
4-7224 1224 3 38.60

-4 47"459- 1223.4 38.79
447459 1223. 38.79

U2C101 U2CV
U2C1O U2C11
U2Clo ,U2CI,
U2C10, U2C1'
W&ýd-G~iC 1

115-Mar-9; 12.1 31-Mar- 2.49E+08 3.86E+151i.33E+15J Ci
15-Mar-97' 12.1 3i-Mar 2.49E+08 3.66E÷15 1.33E÷1

2.49E+08 3.86E+15 1.33E+1
4.,

15-Mar-9"/ 31 -Mar-I
15-Mar-91" +15 1.32E+

17f 567 12M20 V 4 474E9S12,

15-Mar-97j 12.215-Mr-97 12.2

IT _ 50 1 P~3293 4,3- 464285 121
lli toUf 1IF;.

171 573

[ip:

17- 574 2J114 E 3_449186 _ 56.5-
• 57-2J1 7". 3.4= 4918"6 15565

:il.S
irA

18" 5T7 24120

____ -__ 2Ji12

• 1-•-. 80 2J-11-5-

... .. 1-8 ' IN- 1 7-o -
-4 - f1181 583 I 51N17

18! 585 1P351

31,4 401i8 ls ,
-3 40780 1639?6-- -6-•78R*- 1-639.8, 24.87 U2C7 7

24.87 UJ2C7~
E+I.:

.4 _5078q 1639.81 V~7iTT2~t3t 16-Mar-.01 8.4
16-Mar-01F 8.4 2.11+08 4.1SE+15 1.51F+12.110 4.5E+151 I,51E÷1

6.59E+11
6.59E+1:3.4 4oI80 1i39.86

4•42-42 1'725-3

4.2 46528' 1725.3

4,3- 4726. 12 18.

4.3 4727..._ _i4,3 46727- 1218.71
4' 47752 123.4.

4-,- 47756 122J.4"t4

24.871 U2C7,2-69"7 --1C11.i U2cs1 U2C13: 31-Jui-091
*4~-- ,n, .T . a ,oea- c"r-a Tr

UIC121 UlCf3
28.971 U1C1ljUlC12i U1C13;26.97- UlC-- ' - I "• 2 1 C13. ,03-Apr-98 11.4

03-Apr-98' 11.4
03A-Apr-9-8 11.4
03-A1•-981 11.4

8-Au-09 2.iE+01 3-95E 15.36E+1
8-Au.0 2.8* .5E+15 1.36E÷1
8-A u-09 !M2.1801 3..95E÷15 1.36E+1
!:§_.P-..9i 2.12E+0813.96E415 1.36E+1
2-Sep-091 2.12E÷0813.96E+15 1.36E+1

4.50E+13f
4.50E+13
4.50t+13
4.42E+13
4.42E13

26.97
34

38.34
38.34

39.04

U1C12LUIC12; ULC13-9-CT12I O01cT3!'

U1C1•2 U
0 Thct2u

IC13
" -1

1- 1!
16 588

18 592

8,•

1 P352
2M207

UI012_ UIC13!
UC0U2CllI

U~l -I•¥

03-Apr-98 11.4
15-Mar-9g 12.5

15-Mar-97i 12.5

2-,Sep19j ]2.1E=V0 3..96E+1511.36E+1

6-Sep-091 2.57E,081 3.83E+15 1.31E÷1
6-,Sep-,091 2.57E÷081 3.83E+1511.31E÷1

4.42I" E +1..
4.42E+ 1;
4.06E+ 1,
4.06E+1,

RL • -2M213
1 iN06

4"-- - - - -T1T
4 47756

14 '2. 46643' 1725.3' 27.031 UIC11 Pj?
11! 

X1
43+- TM.31 2 f-6t ýUi 8 Jjrj'j

15-Mar-971 12.

03-Apr-91 1414
03-Apr-98

1 11.4T

6-Sep-09 2.577+08 3.83E+15 1.31E+15 4.06E+13
8-Sep-09 2.20E÷08 3.94E=15 1.362+15 4.62+13
8-Sep-09 2.20E÷0813.94E+15 1.36E+15/ 4.46E+13

UIC13!
u-GcT3!
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A Total
Assvs Assemblv Enruih. IBumuo IEFPDI

Specific
Power 1st

IMWIMTUM Cvrfa
2nd

Cycle
3rd 4th

Cvcle I Cycle
5th Discharge

Cvde Date

860W
Cool NPS@
Time 660W Date 660W

PPS@ MPS @
660 660

LE MPS @
860WDSCs -

59511N10 4.2 46643 1725.3
596 fN2-- 4.2 4663" -17-23*"597j M08' --- 4782jI•.4"

03-Aor-98 ) :
Notes

--T4-A
18a ,599

-- 18 600

1. -- -••
-18 602

' 18 604

-18 606

" 19j 608
19! 609

- 19. 611

ZMW1U2M~l~~ 4. 4105Z. 1ZZ.4 39.06 U21U 15-Ma :.+1

1zM2121N102

IN 104

IN 107ih-ib -7

1N252
2303-

2WU3

4 4686510 Z .4 Jv.0u UlCIl U1C1II
4.2 46665 1725.3. 27055 UICll UIC CI•
4.2 46665 1725. 2-7-.3t. -- iCIM 1 -OL C Ul1C
4.2 46665 1725.3 27.05 UlC•l -12C__U1C13

.4.2* 46 66ý 7 i2532ý 27.05t1C1 Ul IC112i UIC1

- 03-Ar_-98
'- 03-Aor-98

14-Sep14-Sen11.5• I lJ r .... I
03-Aor-98. 11.5 14-Sep09 42.20E+08 3.94E+15- 1.38E+151 4.45E+1.

14•4-SeoK'9"2-20E+08 3.94E+15 1.38E+151 4.45E21:

4.2 46730 1725.3 ý0-9-14-- - 03-Ar-98. 11.51 2-Xt-9 2.i6 3.9-4
03-Apr-961 11.51 _2--91[2.21E+0813,94zU.U. UIi;

4.2; 40730' 1725.3' 27,09 UlCll U 2Cl! U1C1I
--4. 73105 1-725,3ý_ 27039 U1C11 UIC1-• U"C1-4.2 475T5- __+_ -2-7H-i-ii- -0c12 -- lc?

4.4ý8214,1?23 391.4 1 U2C 0' U2CjMIZ
4. 48214 1223.4 . 39.41 U2C1O U2CT1 1

U3-ADr-98' 11 ..5 2-UOcmOy
03-ADr-98 11.5 2-Oct-09 2.21E+08

.; .--; .,L .. ... . ...
04-Mar-yn' 11.8 29:b-;F

3.94E+15 1.35F+15
3.91E+15 1.34E+15
3.80E+151 1.29E+15
3.80r+15 1.29E-15

15-Mar-97 12.9 25-Jan-:
15-Mar-97 12.9 25-Jan-10

19: 612 '2M335

19; 614 1N227

4' 48214 1223.'4 39.41
4; 4-82-14" 1723' 2733-4.2, 7i51I 1725.31 27.33

U2"CT'-U2C1I
U2Cl 01.2C 11C1.

15-Mar-9 ' 12.9 2b-Jan-10 2.63E+0813.80E+15 1.29E+1
15-Mar-97 129 25-Jan-101 2.63E081 3.80E+15 1.29E+15
03-Apr-98 11.8 28-Jan-101 2.27E+081 3.91E+1511.34E+15 4.28E+13

19 615

19f 616
--- w 62

119 621

1N232
IN2-38"

4.21 471511 17253'
4.24 47151 1725.3.

27.33 03"Aor-9a 11.8 28-Jan-101 2.27E+081 3,91E+15 1,34E+151 428E+13
27.33 U1IC11 U1C12i UiCIS 03-ADr-98 11.8 28-Jan-10! 2.27E+081 3.91E+1511.34E+151 4.28E+13.

2M323
2M326
2M324 -'

4 48287 1223.4 39.45
4 4_8"267.1223.4 39.45
4_ 48267, 1223.4 39.45
4: 482679-123.,41 -39.48
41j 48299 1223.41 39.48

U2CI'C 2Il

U2CO: U2C11

"--Mar- 1 I 12.9 11-,eb-U Z0 ,4E+g•Uh./79:+15 1.29E+I1 3.87E+13
15-Mar-97 12.9 11-Feb-101 2.64E.0813.79E+1511.29E+151 3.87E+13
15-Mar-97 12-9 S11-Feb-lOl 2.54E2081 3.79E+151 1.29E+151 3.87E+13

U2C1O' U2Cl1
U2CiO -- C11

15-Mar-97 12.9 11-Feb-10
15-Mar-97 12.9 21-Feb-10

2.64E+08 3.79E+1511.29E+15 3.87E+131
2.65E+08 3.79E÷15 1.29E+15j 3,161+131
2.65E+08 3.79E+15 1.29E+15 3,86E+13
2.65E+08 3,79E+15 1.29E+15 3.86E+13

t 622 12M32719, 623 2M328 41 48299i 1223.41 39.48 U2C10: U2Cll 15-Mar-97 12.9 21-Feb-10
4: 48299i 1223.41 39.4a U2C10 U2C1l 15-Mar-97 12.9 21-Feb-10

19 824 2M329 4 48299, 1223.4 39.48 U2CI- 1U2C 1 _-Mar-97 12.9 21-Feb-1 '2.5E+081 3.79E+151 1.29E+15 3.86E+13191 625 M1_28 4.08 45.937 1776.1 25.86 U1 C 1-1 121-1 12-Mar-99 11.0 15-Mar-10 2.22E+08 3.96E+15 1.38E+15 4.72E+13
19, 626 1M138 4.08 45937L 1776.1 25.86 UIC1O0 UICI U2CI21 12-Mar-99 -11.0 15-Mar-l0 2.22E+06 3.96E+15 1.38E+15 4.72E+13
19 627 IM148 4.08 4507, 6.1 25.88 UICiO-UlC1' U2Ci12: 1 12-Mar-99 11.0 15-Mar-10 2.22E+08 3.96E+15 1.38E+15 4.72E+13

19, 628 1M152 4.08 45937 1776.1 25-86 UlCl0 'UlCll U2C12. 12-Mar-g9 11.0 15-Mar-10 2.222+08 3.982+15 1.38E+15 4.72E+13
19 629 1P317 4.3 47443, 1218.7 38.93' UIC12 U1C13 03-Ap--98 12.0 22-Mar-10 2.21E+08 3.91E+15 1.33E+15 4.17E+13
19 630 1P318 4.3 47443' 1218.71 38.93, UIC12ý U1C13 1 03-Apr-98 12.0 22-Mar-10 2.21E+O6'3.91E+15 1.33E+15 4.17E+13
191 631 115320 4.3 47443' 1218.71 38.93 U1C12i U1C13 0 03- 9 22-Mar-10 2.21E+08 3.91E+15 1,33E+15 4.172+13
19 632 1-P31g" 4.3 4744- 1218._ 3893, UIC121 UIC13 003- 23-Mar-10 2.22E+08 3.91E+15 1.33E+15 4.172+13

" -9 P3_1_" 4.3 1 1 38.94 ULC12:UlC13' 03-Apr-98 12.0 27-Mar-10 2.2E+08 3.91E+154 1.33E+15 4.16E+13
19 i6.34_1P36 4 47467 1218.7 .. 94 - "•--.-.•.-____ 'I 03-Apr-98 .12.0 27-Mar10 2.22E+08 3.91E+15 1.33E+15 4.1E+13. 35 1p3_1_3 4.3" 47458" 1418.7, 34"-UC12, U1C-, 03AW-98 12.0 27-Mar-10 2.22E+08 3.91E+15 1.33E+15 4.16E+13

1-- .3 4.3'4• 47458' 1218.7: 38, U-I C" 1-3 03-Ap'-g8 12.0 27-Mar-10 2.22E+08 3.91E+15 1.33E+15 4.16E÷13

19 637 2M311 4 48516' 1223.4 39.66 U2C1O U2C11 _ _15-Mar-97 13.1 1-WMay10 2.68E+08 3.78E+15 1.28E+15 3.78E+1319" 638 M•-12 4- 6516 1223.4 39.66 U2C1O U2CI1 - 15-Mar-97 13.1 1-May-10 2.68E+08 3.78E+15 1.28E+15 3.78E+13

.O19- 639 2M330 4. 485516t--2-3.-4 -39-.66-C--1- 2C-11 - - 15-Mar-97 13.1 1-May-10 2.68E+08 3.78E+15 1.28E+15 3.76E+13
206 40 2M331 4 485-39.66 U2C1O0 U2C11 15-Mar-97 13.1 1-May-10, 2.68E+08 3.78E+15 1.28E+15 3.76E+13
2 6414 48 2M314 439.-6 U2C•O•-U2C111 15-Mar-97 13.1 2-May-10; 2,68E+08 3.78E+15 1.28E+15 3.78E+13 '20 242 31-5 4 . ...5 139.66 U2C1O C1 _ 15-Mar-97 13.1 2,-May-10. 268+08 3.762+15 1.28E+15 3.78E+13

20 643 21M318 4 48517+ 1'223.4' 39.66 u2Co-uzc11 _ 15-Mar-97 13.1 2-May-10' 2.68E+08 3.78E+15 1.28E+15 3.78E+13

23_, 13 U2c_ . ... 15 13.1 2_-I_ -O 2.68E+08 3.78E+15 1.28E+15 3.78E213
20r 645 11L023 4.05 49644 2120i 23.42i U1lrsr UI(l U1IC1 C12 30-Mar-9620q b4b 1 L023 405 4S544 ZlZU 2342j, UlG9j UlGJC

L086 10056 4.05' 4V640: 2120
2 016 1 4.051 49646 2120
20. 648 ML028 4.05 496-46.; 12-0

23.421 UIC9 UJ1CI( 30-1
•_14.1 13-May-10 2.78E+08 3.71E+15 1.24E+15 3.372+13

14.1 13-May-10 2.78E+08 3.71E+1511.242+15 34372+13
14.' 13-May-10 2762+08 3.71E+15I 1.24E+15 3.372+13
14.11 13-May-101 2.78E+08, 3.71E+151 1.24E+15 3.37E+13

UIu(
UICIO
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I Specific 6650W
# Total Power 1st 2nd 3rd 4th 5th Discharge Cool I NPS @ PPS@ MPS@ LEMPS@ .I

DSCs I Ass AssemblyErC__ __Burup I EFPD MWIMTU)_ Cycle Cycle Cycle Cycle Cycle Date Time 660W Date 660W 660 660 860W Notes
649 LN202 4.2 4756 1725.3_ 27.54, U-Cl uC1c2 U1C13' 03-Apr-98 12.1 14-May-10 2.32E+08 3.89E+15 1.33r:+15 4.14E+13

204-ý5d_-1h205- 4. 47-5181725.3 27.54 UI U1C12.U1C1-3 03-Apr-98 12.1 14-Ma 10 2.32E+08 3.89E+15 1.33E+15 4.14E+13
-- 20 651 •1N209 .2 '47-516. 1725.3- 27.54 lCi1U!C12F,-U-Ci3 03-Apr-9• 12.1 14-May-10 2.32E+08 3.89E+15 1.33E+151 4.14E+131

20-6-52-1-N- 210 . 4•.2 47516 1725.3- 27154-LF-ICII.1-C12; U1C13* 03-Apr-98 12.1 14-May-10 2.32E+08 3.89E+15 1,33E+15 4.14E+13
20 4 4.48ý 46731 -1278.4 38.55 U2C1 C1 12-Mar-99 11.3 18-Jun-l1 1.96E+08 3.99E+15 1.37E+15 4.42E+13
4.•54-2N402. 4.48'_731 12 -.5 U2C1 Ui2CI - 12-Mar-99, 11.3 18-Jun-10 1.96E*08 3,99E+15 1.37E+15 4.42E+13

20, 655 -N-40-8_- 14.48 46731- 1278.4 - 3B.5_5 U2 C I 12-Mar-99 11.3 118-Ju 1.37E÷15 4.42E÷13- 0 W- 12N41801'-44e .46'1- 127C4 -- 36-.5• 2cI 2C12 .12-Mar-99 11.31 18-Jun-10 1.96E+08 3.99E+15 1.37E+15 4.42E+13-- 2 657 214412 4.48 46766 127.4 .... 36.58U2Cl1iJ2C f" 12-Mar-99i 11.31 27-Jun-10i 1.96E+08 3.99E+151 1.36E+15 4.40E+131
2 8 41 4 "-676 1278.4,-- ' 36.-58 • - - n12-0 12-Mar-99 11.31 27-Jun-i 1.96E+08 3.99E+15 1.3E154.42OE13

20: 659f2N415 4.48 46766 12784 36.§8 212-Mar-99 11.3 27-Jun-10 1.96E+08 3.99E+15 1.36E+llj 4.406E131

20' 660 2N414 4.48. 467661 12i78,4- 36,58 U2Cl1 U2C12 -12-Mar-99 11.3 27-Jun-10' 1.96E+08 3.99E+15 1.38E+15 4.40E+131

" 20,661 2M308 44. 48766 1223.41 3658 U21 U2C1 I 15-Mar-97 13.4 3-Aun-10 2.72E+08 3.76E+15 1.327E+"15 3.67E+13
2 MtI6612- M3-1[S4-3- 402 1 228 3-f' 3 9ý4- U2C-O- U2C¥I1 ___ 15-Mar-97 13.4 3-Aug-10 2.72E+08 3.76E+15 1.27E+.5-3.67E+13
20'2663 2M323 4. 48802• -2i3-- _ 15-Mar-97 13.4 3-Au10 2.72E08 3.76E+15 1.27E+15 3.67E+13

' .20•-66-- 2M372 .: 48002 l22.4, .39.891 U2ClO1 _U2C11i' , ___ 5-Mar-97( 13.41 3-Aug-10 2.72E.08 3.76E+15 1,272+15 3.67E÷13

20664 2M337 4 48802 1223.4 39.6 ~0Uj11 ~ ~ 4Ii. 3-A u-1 2.2+0 3.6+1 1.7+1 3.7+1 __

20 605 1P341 " 3 "47902 -1218 7- 39.31 UlC1;,_IC13 03-Apr9 12.3 5-Aug-10 2.282+08 3.892+15 1.32E+15 4.00E÷13-:0-- -1P34"-2- L "4790--2-1218.7 '-39.31 IC12-2--; C_3 t - 03-Apr-98 12.3 5-Aug-:10 2.28E+08 3.89E+15 1.32E+15 4.OOE13 1
209 6 I•3P343- 4.3 -- 4792--1218.7 39.31 UlCl2U-1CI3t - - 03-Apr-98 12.3 5-Aug-10 2.28E+08 3.89E+15 1.32E+15 4.0OE+13

4668 1P344 4.3 47902 1218.7 39.31 U1CI2UIC 03 r 12.3 5-Aug-10 2.28E+08 3.89E+15 1.32E+15 4.00E+13

20- 69 2M307 4 48844 1223.4 U2CI0 U2C1 1 | 15-Mar-97 13.4 16-Aug-10 2.72E+08 3.75E+-15 1.27E+15 3.66E+13
- 20670" 2M3"1•4 4, 48844 1223..4 9.92 -2C1O U2Cil I 1_ 15-Mar-97 13.4 18-Auq-l0 2.72E+08 3.75E+15 1.27E415 3.66E+13

20, 871 2M317 4- 48_441•,123ý4 39.92 U2C--2 U'2C--C " 15-Mar-97 13.4 16-Aug-10 2.72E+08 3.75E+15 1.27E+15 3.66E+13 "---
2. 1 672 2M320 4 48844: 1223.4 39.92 U 2C11 - 15-Mar-97 13.4 16-Au 10 2.72E+08 3.75E+15 1.27E+15 3.66E+13
21 673 3L104 3.4 41231_ 1633.2 25.25 UIC9 U1CIO UIC15 15-Feb-02 8.6 21-S 10 2.19E+08 4.12E+15 1.49E+15 6:46E+13
21 674 1L105 3.4 41252 1633.2 25.26 UI1C9 UCC10 UIC1'5. 15-Feb-02 8.6 25-Sep10 2.20E+08 4.12E+15 1.49E+15 6.45E+13
21 675 107 3.4: 41252 1633."2, 25.26 U TlCi UICU15' '' 15-Feb-02 8.6 25-Sep-10 2.20E+08 4.12E+15 1.49E+15 6.452+13
21 676 1L109 3.4' 41254: 1633.2; 25.26 UlM UICIO U1lC15 15-Feb-02 8.6 25-Sep10 2.20E+08 4.122÷15 1.492+15 6.452+13
21 677 1P345 4.3 48109 12T87 39.48 UiC12 'U1CI13 I 03-Apr-9-8 12.5 7--ct-10 2.31E+08 3.87E+15 1.31E+15 3.93E+13
21 678 1P346 4.3 48109. 121 8 . 7  3 9 . 8  

U, 2 UC13 03-Apr-98 12.5 7-Oct-10 2.31E+08 3.87E+15 1.312E+15 3.93E+13
21 679 1 P347 4.3i 48109 1218.7j 39.48f UlC12 UIC13 0 ' 3-Apr-98 12.5 7-Oct-10 2.31E+08 3.87E+15 1.31E+15 3.93E+131
21 680- 1P348 4.3 48109 -1218.7. 39.48, 1VIC12. U1C131 _ ._ 03-98, 12.5 7-Oct-10 2.31E+08 3.87E+15 1.31E+15 3.93E+13
21 681- 11"-" 4.48,l4I4212 1943.4 22.75 U2CI1 U2C12 U2C1-31 : 16-Mar-01 9,6 20-Oct-10 1.63E+08 4.14E+15 1.44E+15 5.24E+13
21 682 2N001 - 4.48-, 213 193.- • 22.75•2Cll U2C•2j U2Ci3' 16-Mar-01 9.6 20-Oc-1 0 1.63E+08 4.14E+15 1.44E÷15 5.24E+13
21 683 2N00013 4.48; 4421~.j4 3t 2 71T 2 i -2--1i2- 213, 16-Mar-01 9.6 20-Oct-10 1.63E+08 4.14E+15 1.44E+15 5.24E+13
21 684 2N010 4.48' 44214 19434" 22.7 U21 U2C12 U2C131 1-Mar-01 9.86 20-Oct-10 1.63E+08 4.14E+15 1.44E+15 5.24E+13
21 88 2N0107 4.48 442: 943,4- 22.77 U2ClI U2C12 U2C133 16-Mar-01 9.6 30-Oct-10 1.64E+08 4.14E+15 1.44E+15 5.23E+132N-O4.41+1 1.44E+152.8 -UC- 5.23E+13.

21 686 210(49 4 4184_ 261 1943. 2278 U2C11 U U 16-Mar-01 9.6 30-Oct-10' 1"64E+08 4.14E+15 1.44E+15 5.23E+13
21 •687.2N08 4.48. 44262 1943.4* 22.78 U2C1 1 UC1 2C13 16-Mar-01 .9.6 30-Oct-10! 1.64E+8 4.14E+15 1.44E+15 5,22E+13
21 688 2N012. 4.48 44288' 1943.41 22.78 U2C2IUC12C U2C131 16-Mar-01 9.6 31-Oct-10 1.64E+08 4.14E+15 1.44E+15 5.22E+13
21 689 Y2P004 4.48 4O15W -10935.3- 20.96, U2C12 U2C13 U2C14. 14-Feb-03 7.8 25-Nov-10 1.192+05 4.352+15 1.53E+15 6.16E+13
21 690 2NTI " 4 467 1278.4' 38.61 U2ClI U2C12 12-Mar-99 11.7 26-Nov-101 2.43E+08 3.89E+15 1.34E+15 4.42E+13
21 691 Y2NT2.- 4 -479 2784 36.61 (U2CiII U2C12L - 12-Mar-99 11.7 26-Nov-10 2.43E+08 3.89E+15 1.34E+15 4.42E+13
21 692 2NT3 A:1879 -1278.' 361.6 U2C 1 2-2Ci• . 12-Mar-99 11.7 26-Nov-10 2.43E+08 3.89E+15 1.34E+15 4.42E+13
21 693- 2NT4 4i 4679 8. 1278.4 36.61 U2Cll Lh2t12j 12-Mar-99 11.71 26-Nov-10 2-43E+08 3.89E+15 1.34E+15 4.42E+13 "
21 694 11R91 4.481 45980 1-198.2V 38.37 U1C137U1C1 10-Mar-00 10.7 2-Dec-10 1.86E+08 4.045+15 1.39E+15 4.67E+13
21 695 1R120 4.48! 45980 1198-.2"38.37 UIC13 1 

U1C14•I ,10.-Mar-00 10.7 2-Dec-10 1.86E+08 4.04E+15 1.392+15 4.67E+13
21 696 2P019 . 4.481 40614 1935.3' 20.99 U2Ci2._U2C13, U2C1,i 14-Feb-03 7.8 3-Dec-0l6 1.20E+08 4.35E+15 1.53E+15 6.15E+13
21 697 2P020 4.48 40614- 1935.3 20.9 U2C12_U2C13 " U2C 4 14-Feb-03. 7.8 3-Dec-10, 1.20E+08 4.35E+15 1.53E+15 6.15E+13
21 698 -RI1- 4.48, 45985 1198.2 38,38 UIC131 U1CI, ... . 10-Mar-00 10.7 3-Dec-10 1.86E+08 4.04E+15 1.39E+15 4.67E+13
21 699 1IR002 4.48 45986 1198.2 38,3&8 U1C13 

4  
10-Mar-00 10.7 4-Dec-10 1.82E+08 4.04E+15 1.39E+15 4.67E+13

-_ 1 700 . P018 48 40621- 1935.3" 20 99 =• 21- 2tU 2c1- 14-Feb-03 7.8 4-Dec-10 1.20E+08 4.352+15 1.53E+15 6.I5E+131

21 701 1R103 4.48 45992. 1198.2 3-388"-.U-1C-• ,C141 .. .. 10-Mar-00 10.7 5-Dec-10 1.86E+08 4.042+15"1I39E+15 4.672+13
"21 . RT 44 5 8.2 38.t--C13 UlC14 10-Mar-00 10.7 5-Dec-10 1.865+0814.04E+15 1.392+15 4.67E+13
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#

DSCs Assys
21 703
22: 704

705

Speoic
Total Power

Enrich. I Bumup EFPO (MWIMTUIAssembly
Ist

Cvie
2ndI

Cvcle
3rd 4th 5th Disare I

Cycle Cvcle Cvcle Date

660W
Cool
Time 680W Date'

NPS @
860W

PPS @
660

MPS @
660

LE MPS @
660W Notes

4f
•44•

IR1 17
2P024i8--

4.48 45996 1198.2. 38.39' UlC13' U1CŽ,
4.48 459961'98.-2. 38 314-1C13 U1Ci4
4.485 44452 1301.7: 34151 U2Ci2! U2C13

1O-Mar-uu0 1u.8 t-uecrlt 1.86E+OBi4.04E-+1 1.39E-Il-
10-Mar-00! 10.8 6-Dec-1( 1.86E+M0 4.04E+115
16-Mar-O1 9.7 11 -Dec-10 11.66E+01 4

1.39E+1
1.43E+1
1.39E+1
1.39E+1

22. 706 1R203 4.48 48056 1198.2 38.44' ULC13 U+C14'
2. . 2707'F 1R204 4.48 46056 1198.2 38.T4 1UC-'C136C+ --
227-708 1R2.01 1 4.48 _±606-1-i8.2- 38.44 UiCi-'--0t 14
_22: 709 11R202 4.48 46061 1198.2. 38.44 U-C13 U1C14
227 710 1P321 4.3 4 -38 --12 -18 7 39 .70 " U C -12__ 1C -3

I22 711 1P322 .4.3 48383 1218.7, 39.70U1-C12 UIC13
2 1 7182; 1218.71 39.70; "11,_c R_•3 -
22, 713 lIP324 t14.' 48383; 1218.7 -59. 70ý U1C12.f U1C13K-

1u-Mar-,mu 10.8 22-L.C-1iL 4

4,67E+1;
4.67E+1;
5.17E+1:
4.65E+1;
4.65E+1:
4.65E+1;
4.65Ef+1Y

10-Mar-00! 10.8 22-Dec-1( 1.87E+0l 4.04E+15
10-Mar-O 1' 10.8 23-Dec-l( 1.87E+081 4.03E+18 1.39E+ 1!

I 0M~ar-00
SI 03-Apr 981

10.8 23-Dec-1 ( 1.87E+081 4.03E+15 1.39E+1E
. 1^ , _ ^ ,', . . . . ." . .

j1 . JI-IJSc-1t 2.34E4081 3.86E+15
03-Apr-9f 12.8 31-Dec-1i 2.34E+08 3.86E+15

2.34E+081 3.86E+15

1 .;suPJ;; t
1.30E+1ET.30E'-1!

J.Jb.+I;3.83E+1:

3.83E21:03-Air-9f 12.8 31-Dec-iC
03-Apr-9f 12.8 31-Dec-1C 2.3412081 3.86E÷151 1.30E+18 3.83E+ i

22; 714 1P325 4.3' 48383' 1218.7t 39.70 U1C12 U1C13l
22 715 I1P327 4.3 .

4
838

3 
1

2
18.7 , 39.70 U1C12 UIC131

2 76 '1P328 4.3 48383"-q18. 7 39.70 UIC12: MCI

22 718 1P32-8, "'4.3' 48417 1218.7, 39X.0 U1C12 -J-C1-3
22 2 1P3 4.3 4 8 4 1 7 12 1 8

.7 373. ULC12i UlC3
22; 70 1P307 4.3-48 12j18.. 39.7 12; 1ic13

2272 1iP38 4.3 4017 1218.7 39.73 h1C12; U1C1k3h-

22, 723 IP302 4.3 48419 12118.71 39.73! U1CI2U
___22j24. 1 ... _ 4.3 _484.19 1218.7, 39.731 UIC'2UC

.22. 725 IP304 4.3 48419 1218.71 39.7• q Ul•-•CI -C'.
22 6 7 1- IM145 4.08 457T5 1750.1- 26.12i UICT_ -Uic1C1 UIC14

12~ 1M153 4. W,..457TLi 75Oif 261i.l i Uc1ThCII UIC14
-22 728 fM-1 37--1 4.08 45727! 17011n 2K&1ft-hC0 11 Ii~

03-Apr-91 12.8 31-Dec-1C 2.34E+081 3.86E+15! 1.30E+15
03-ADr-91 12.8 31-Dec-l( 2.34E+081 3.882+15
03-ADr-91 12.8 31-Dec-1( 2.34E+081 3.86E+15 1.30E+1

I 03-Apr-98 12.8 31-Dec-10 2.34E+08 3.88E+15 1.30E+15
03-Apr-98 12.8 10-Jan-li 2,35E+08 385E+1 1.30E+15
03-Apr-98 12,8 10-Jan-11 2.35E÷08 3,85E+15 1.30E+15
j j 03-_Apr-98 128 . -Jnl2.35E081 3.85E+15 1.30E+15

3.83E+13
3.83E+13
3.83E+13
3.83E+13
3.82E+13
3.82E+13
3.82E+13
3.82E+13
3.62E+13
3.82E+ 13
3.82E+131

03-Aor-98 12.8 10-Jan-11 2.35E+081 3.85E+15 1.30E+15
03-Apr-98! 12.8 11-Jan-il 2.35E+08 3.85E+15 1.:

8! 12L.8 11-Jan-111 2.35E+08 3.95E+ 15 1k
03-Apr-l8! 12.8 11-Jan-lI 2.35E+081 3.85E+15 1.30E+15
03-Apr-98 12.8 11-Jan-11 2.35E÷081 3.85E+15 1.30E+15 3.82E+131
10-Mar-ODI 10.9 16-Jan-11 2.19E+081 3.98E+1511.38E+151 4.80E+131
l0-Mar-OC 10.9 164an-1l 2.19E+081 3.98E+1-5 1.38E+15 4.80E+13

4.79E+134 10-Mar-00C 10.9 19-Jan-11i 2.19E+081 3.98E+151 1.38E+15
2ý. 729

22. 730
22i 732

:1P311

11P309•1o

U1L14 r-00' 10.9 19-Jan-11 2.19E408 3.98E+15i1.38E+151 4.79E+131
r 981 12.8 28-Jan-11 2.35E+08 3.85E+1511.30E÷15 3.8OE+13
r-g812. 2-Jan-1111 2.35E+081 3.85E÷1511.30E+151 3.80E+1311 4 3ý

_3-Apr-98, 12.8
03-Anr-g8 12 R

28-Jan-11 2.35E+081 3.85E+15t 1.30E+151 3.80E+131
22: 733 1P312
22 734 1R123

4.3' 48475" 28Jan-ll 2.35t+081 3.85E+151i.30E+151 3.80E+131.84.481 46232 1198.2T- 10.9 5-Feb-11 1.89E+08 4.02E+1551.38E+15 4.59E+13I .--.-.-

2211 735 IIR124ý 4.48' 46232 1188r 10.9 5--eb-11 1.89E+081 4.02E+151 1.38E+151 4.59E+13l
23736

23 738

" 23 742•"-2•.-T-74- 2

23 743

231 745
23! 747

1R121

1P333

'IP335

11-P338

[2 10-37 ...

1 4.48 46243 119824
4.3' 46243 1198.2,

4.3. 48681 1218.7.
4f3; A8 _1 •....

1g-Mar-(
1J, UILA13

-8-Feb:-ilT-18 4ý2EjJ13EiI 5E+3
8-Feb-il1 1.j M8 F ~402E+15J 1.381.J .8'3
44Yp-i11f 2.38E+081 3.84E+15] 1.29E+151 3.72E+ 1312Us 1L13

;sjyco -U1LAZ, Ult.13'

39.951 UlCT r-111 2.3WE+HX. Z:

4.3; 48768_1218.71
4 48768' 1218.71

40.02 U- 1c

4.3 48768' 1218.7
7-4•37 8 128.7,

-- 47348 1860.1
4, 47348 1860.1-

40.021
40.02i UIC12: UIC11V.

iai
25.451

231 748 12M008 - 41 "47
3 4 8 ;'_1860.1 25.45

23 749 i2M009 4 473481 1860.1 25.45
23! 750 2N607 4.48 47874 1278.4 37.45
23 751 j2N608 4.48 47874 1278.4- 37.451
231 752 2N616 4. 474 1278.4 3745!

_ 231 - 2N622_- 4 4.48 47874 1278.4 37.45-
2 754-2N6016 , 4.48 47884 1278.4: 37.6
-- - 5--7Is- 6 4-.-4l 8 -4788 -- 278.47 . 3 -. 6

" j32"--7i-56- 12N620 1 .8 78f--4:127T-4'- 6 ------ ,r

U2C10j t
u-12iO t
U2C1llI t
U2C1ll
U2C11 t

-U2C1 4tu2iCý, f .

ay

!Y'
!y,

3.84E+15 1.29E+15 3.72E+13
3.84E+15 1.29E+15 3.72E+13
3.84E+15 1.29E+15 3.72E+13
3.83E+15 1.29E+15 3.89E+13
3.83E+15 1.29E+15 3.69E+13
3.83E+15 1.29E+15 3.69E+13
3.83E+15 1.29E+15 3.69E+13
3.85E+15 1.32E+15 4.21E+13
3.85E+15 1.32E+15 4.21•E•-+13
3.85E+15 1.32E+16 4.21E+13
3.85E+15 1.32E+15 4.21E+13
3.93E+15 1.33E+15 4.02E+13
3.93E+15 1.33E+15 4.02E+13
3.93E+15 1.33E+15 4.02E+13
3.93E+ 15 1:33E+15 4.02E+13

1.33E+ 151A 4~~

1.33E-"151 4.01E+131I
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4 Total Specific
Ttl Power I1St 2ncd

USs A~ssy L Assemblyl Enrich. Bumnup EFP CMIMU Cce Cle
3rd 4th 5th Discharge

Cycle Cycle Cyrde Date

6UW I
cool NPS @

66Ow
PPS@ MPS @

660 660
LE MPS @;

660W660W flat Notes
Time 66OW66OW Date, .__ _

23' 757 12N621
23' 758 11FR221

12-Mar-99 12.2 10-May-11i 2.11E+08I 3.92E4+15 1.33E+15 4.01
IO-M• r-O•'3 11 • 2q-L4,v-11I 1 95E+O08)4.00E+151 1.37E4 15 4 44
10-Mar-00; 11 2 29-Ma -11 95E+081 4 +151137t-lb
10-Mar-00 11.2 30-May-i 1 1.95E+081 4.OOE+15 1.37E*15 4.44E+13

- 23' 760 1R213 4.48 46680 1198.2: 38.96 Ii
23 7 IRj214 4.48' 466-8-6 1198.72- 38.9
23 762t 1R 209 4.48- 46686 -1198.2 38.961 U1

10-Mar-00 11.21 3-Jun-1I 1.95E+081 4,004+15 1.37E+151 4,43E+13
10-Mar-00 11.21 3-Jun-Il 1.95E+081 4.O0E+15j1.37E+÷15 4.43E+13

131-UlC141 I 10-Mar-00; 11.2 -- Jun-11 1.95E+08 4.OOE+15 1.37E+15 4,43E.13
4.48' 46686' 1198.2. 38961 Ul1C13' UICI4l
4.48-46-71 l 5 i. iý -38-.WW1 U-c13_•-CT4
44846~716d 11-98.2- 3-ý8-&T UC3

10-Mar-00i 11.21 5-Jun-11 1.95E+-8 4.00E÷15j1.37E+i15l 4.43E+13
10-Ma r-00
I 0o-mar-00!

11.31 12-Jun-Il1 1.96E+08 4.OOE+15 1.37E+15 4.42E+13
11.3T 13-Jun-111 1.96E+08'6 4.00+E15 1.37E+15 4.42EE÷13

2:3 76br
23• 767
24r 768d
24 7i6-9---.-- - X-70.-

24. 771

.24. 773----2-4-+-77•-

241 775

.1 N2031
1 N203

2N405
2N411 3

-- 2f-8- -
-N209- -

4.21 43' I~.48918'1725.3'-"i89-8"•-7-2573 --
- "--:

4
•.- "4-891-8 1"72"513 -

4•".4- 48264t•8-t
448 482646 1278.41
4.4848264 1278.4f_

-4.2. -49200tf1725.3'
4,2 49200 1725.3'
4.2 492600 T72A.3

28.351 UI( , lJU1A2L U11;13
_28.35,' C1 rU-lC-12 UI iClta

us-ADtr-uo 1 .3' 23-JU~ll 2.52E+U813.80U¢÷1;
03-Aor-98i 13.31 23-Jul-ll 2.52E+081 3.80E+1l

28 3b. i1 03-Aor-986 13.31 23-Jul-Ill 2.52E+081 3.80E+15 1.28E+151 3.63E+13
03-Aor-98 13.3 23-Jul-i1 2.52E*08 3.80E+151 1.28E+15 3.63E+13

!P-' 216+083.92+5 132+15l 3.88E.ý13
37.75b U2Cl UC1
37.751 U2C111 ýUl2ýC1 2

3o-11 2.16E+081 3.90E2151 1.32E+15 3.88

•p11 2:i6E'H•8 3.90E+15 1.32E+15 3.88E+13
E+13
E+13

1-se>-11 2.1M+081 3.90E'+1, 388
37.76] U2C11 U2C12j 2.16E-08l 3.90E+-15 1.31 E+151 3.88E+13,
28.521 i 1ClI 1C12 UC13
28.52: UIC11 UIC121 UICi3 -4M
28.521 UlCllI U1C12I U1C13

24, 777 1N231 4.2 49200: 1725.31 28.52TIC-ll U1C12 'UC13!
24 778 1S230 4.3 446091 1261.7 35.36 UiC14 ULC15
241 79 3620 U.3 I l4 I
24 7780 1SS214 4.3 44615 1261.7- 35.365 -UI, U 1C1
2.4, 781- S214 4.3 44615 i261.7L 35.36' U 1C.4 4 1C15
24 782 2K205 4.08: -Z745 177t " 25.85 UC8 C U2CO U213j
24 '83 2K218 4.08: 45795, 1771.90 25.851 U2C87 U2C9 U2C131

15-Feb.02
15-Feb-02
15-Feb-02
15-.Feb-02

16-Mar-01
16-Mar-O1
16-Mar-01

1.4

10.9
10.9
10.9

÷1
45795. 1771.9. 25.851 U2C81 U2C9 U2C13: 1 1-iFeD-1

4.08 45795 1771.9:
34 48748. 1562.3.

25.85; U2C8 U2C9 U2C13l 16-Mar-O1 10.9 11-Feb-1 I2.2VE+U8l 3.97t415l 1.34E+13 4.77
24' 786

2 787

2!4 1789
241 790
24 792
24.i 793

t794

2J118 31.20 U2C71 U2C8 UIC13 03-Apr-98 13.9 27-Feb-121 3.51E+081 3.59F+151 .23E+1b 3.69E+13
IPlII 4.3' 47513' 1824' 25.97 U1C12.U1C13
TPI1O 1 4.3_47514-2.4 25. i9 OCI2 UiTi
P109 I 4.- 47515 1829.4! 25.97 UlCI2 UIC13

UJC14
-Yc 144

10-Mar-O0a 12.0 19-Mar-1Zi 2.22E+051 3.91E+151 1.33E+151 4.14E+13
10-Mar-O0 12.0 19-Mar-121 2.22E+081 3.91E+15 1.33E+151 414E+13

UlC141 10-Mar-001 12.0 19-Mar-12i 2.22E+081 3.91E+1511.33E+151 4.14E+13
2J107

1S007

3.4 46575 1585.5
4 47571' 182-9. 4 -
4.3 47572 1829.41
4.3. 47575'i1829.-4'

29.381 U2C7' U2C8 UlC141
2;6.O61i -UICI2 UlC13 -UiCil4T

10-Mar-001 12.0 21-Mar-l:, 3.14E+081 3.74E215 1.31E+15j 4.55E+13
10-Mar-001 12.1 5-Apr-l21 2.23E+081 3.91E+1511.33E+151 4.12E+13

26.00 UIC12i U1C13 U1C14 10-Mar-00; 12.1: 5-Apr-121 2.23E+081 3.91E+115 1.33E+151 4.12E+13
26.01 UlC12: UIC13 U1C14 10-Mar-001 12.1 6-Apr-12i 2.23E+081 3.91E+151 1.33E+151 4.12E+13

4.3-44923: 12 6 1.7i
4.3 44924 1261.7i

35.61 UIC14 UI015 10.2 15-Aor-12i 1.87E÷081 4.07E+151 1.42E+151 5.04E+13
35.61

24 796 15014 4 .3 1 449 24 ' 1261.71 35.61
24 797 1S002 4.3 44926' 1261.7 35.61
24 798 1PR225 4.48 47861 1198.2; 39.94
24 799 1,R226 4.4. 478_1 1198.2. 39.94
25 800 1R227 4.48'; 478671 1198.2: 39.95
2.801 1R229 4.48' 47867, 1198.21 39.95
25. 802 IP10i 4.3: 47682,8L.4I 26.06

U1C14' UlC15U1C14' UIC1
U$T1Ct4 UlTl

10.2 15-Aor-12i 1.87E+0814.07E+11 1.42E+151 5.04E+13
15-Feb-021 10.2 15-ADr-12; 1.87E+081 4.07E÷11 1.42E+151 5.04E+13
15-Feb-02i 10.2 15-Alr-121 1.87E÷081 4.07E+151 1.42E+15l 5.04E+13

U1C14 10-Mar-00 12.2:
10-Mar-001  12.2

10-Mar-00 12.22

1-May-12 2.11E+08 3.93E+15j1.33E+15 4,02E+13
1-4May.12 2.11E+0I 3.93E+1( 1.33E+51 4.02E+13
3-May-2~1 2.11E÷081 3.93E+15 1,33E+15 4.02E+13
3-May-12 2.11E+081 3.93E+1511.33E+151 4.02E+13

25: 803 1P102 4.31 476853: 1829.4' 26.061 U1C12. Ulul
26--804 lIP103 4.3 47683 1829.41 26.061 U1C12_ UlC131

10-Mar-00
10-Mar-00

10-Mar-O0
1 2-ar-99~

12.2
12.21 7-Mav-12 2.25E+081 3.90E÷15 1.33E+151 4.08E+13

8-ay-•12 2.25E+08
8-May-12i 2.25E+08 3.1(

3.90E+151 1.33E+15

47683' 1829.4' 26.06
4 48724. 1860 1 26.19
-4 487?24' 1860.11 26.19

4 -48724 1860.1t 26.19
3.4i 50223: 1616.5. 31.07

UIC12i U1C13
lu2-C10T: U2Ch11
U2CIO U2Cll

UlC141
I I2C12.

=+15 1.:
E+15 1U
E+15 1.:

4.08E+13
4.08E+13+15

. - 1",' 4:
U2C12Z 12-Mar-99 4-Jull-i

+151 3.70E+13
:+15 3.70E+131
+15 3.13E2131- ----- ----
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4 *" Total Power 1st 2id 3rd 4th 5th. Discharge Cool NPS PPS(P MPS@ LEMPS
$Cs A e#ysyAspench EFPD _p(MW•.fMW. S; e I C y e c Date NotesDSIs Abl Iu p (MIMT eCcle Dat Time 0WDte 660W 600 660 660WNoe

2-5 -811 1R109__ 4.48. 48174 1198.2 40.21 UICIT UI1C144 10-Mar-0 12.4 3-Aug-12 1_2.156+08 3.91E+15 1.32E+15 3.91E+13
8 R1l12I 448 48187 1198.2, 40.221 1-U -- C14 - .12.4 3-Aug-121 2.15E+08 3.91E+15 1.32E+15 3.91E+13

;F -~l 4.48: 48174'00 1198. _________

__________~~~~~~~~~~~~ ____ 88 182 022 11'UC4_ _ 1-Mar-00, 12.4 7-Aug-1 .5'0 3.91E+ 15 1.32E+15 3.90E+13 _______

25' 814 1R112 4.48- 481871 1198,21 40.22 UIC13: UIC14 1 -Mar-00 12.4 7-Aug.12 2.15E+08 3.91E+15 1.32E+15 3.90E+13
251 815 1R125 4.48 2141 1198.2. 40.24 U1CI3 U1C14 1'0-Mar00 12.4 15-Aug-121 2.15F+08 3.90E+15 1,32E+15 3-90E+13
25! 817 1R127 4.48! 48214: 1198.2. 40.24 u1i3, U1C14 I 1-Mar-00, 12.4 15-Aug-121 2.15E+08 3.90E+15 1.32E+15 3.90E+13

R25 817 127 4.48 48219, 1198.2 40.24 U1C13 ...1C14 1 ___1__3. 5___+
25! 8 2 8 48219T 19S.2 40.24 U1C131 U1C14- 10-Mar 12.4 17-Aug-12, 2.15E+08 3.902415 1.32E-15 3 1
25_ 819 _2M108 - 4. 4887& 1860.11 26.28 U2C10' u2C 1 U2C121 12-Mar-9 13.5 24-Aug-12 2.73E+08 3.75E+15 .27E+ .65E+13
25: 820 2M113. . 4 48878 1860.1t 26.28 U2CIO0 U2Cl1 U2C12i 12-Mar-99 13.5 24-Aug-1 2.73E+08 3.75E+1 1.27E-15 3.65E+13
251 821 2M114 4 48878 1860.1 28.28 U2CIOUC11 U2C121 12-Mar-99 1135 24-Au 2 2736+08 3,75E+15 1.27E+15 3.65E+13
2" '8 42 488711. 1860.11 26.28 U2C10, U2C5 1 1715 1.27+15 3.65E+13- 2
2582j1.21 4.73 452 1849.2 2.3 C13UC14 1, C1! 1 -Feb-02' 10.61 8-Se 12 1.83E+08 4.05E+15 1.40E+15 4.76E-13
25 1 824 1 448 24.73 U1C13! UICI4 U1 6 15-Febt' 10.8 6-Se 12 1.83Ei08 4.05E+15 1.4025 125-R223 4.48. 45729 1849.2: 24.73"'--.76E11

________ i223 7~29 184.2 24.3 1C1 UC I U1I( 15-Feb-2i 10.61 8-Sep 12 1.83E+08, 4.05E+15 1.40E+15 4.76E+13 _______

826 ~q 18R224 4.8 24.73ý 18493.2i1 U1C1S- 15-Feb-021 10.6~ 6-Sep-1 2 1.83E4-08 4.05E+15 1.40E+15 4.76E+13 _______

25' 827 1R207 4.48 45732. 1849.2; 24.73, UIC13' U1C14 1115 15-Feb-02' 10.8 7-Sep-121 1.83E+08 4.05E+15,1.402415 4.78E+13
25, 828 1R208,__ 4.48, 24.73,lC13; UIC14 UICi - 15-Feb-02 10.8840 14 325.8"-29 IRl13. 1 4.,48 456. 1198.2,- 40.5' 3 ;t--C13,UC1 0Mr00 1. -e-2 18E0 .5+5 .0+547E1

25,_ 1830 .113 44 8 486 118fTChi1t1-a-0 1. 30-Nov-121 2.20E+08 3.88E+15 1.31E+15 3.776+13 _______

830 18.1'4 4.48! 485611 1198.2. 40.531 U1C13
1 

1- - 10-Mar-00 12.7 30-NOv-12 2.20E+08 3.88E+15 1.31E+15 3.772.13
2 F831 1R206 4.481 

4 8  
1192 40.54 U13 UIC14, 1-Mar-00 12.8 7-Dec-12 2.20E+08 3.88E+15 1.302+15 3.782+13

26 832 1FR205 4.48!48582 1198.2. 4055 U1C13 U1C14' 10 Mar-00 12.8 7-Dec-12 2.20E+08 3.88E+15 1.302+15 3.76E+13
26, 833 IR107 4.48 48589! 1198.2i 40.55U! C13 1

C1- 10-Mar.00 12.8 9Dec-12 2.20E+08 3.88E+15 1.302+15 3.76+13.
26 834 IR1(08 4.48 48590i 1198.2' 40.55 1 10-Mar-00 12.8 9-Dec-12 2.20E+08 3.88E+15 1.302+15 3.762+13
26 835 I1R115 4.48 485901, 1198.2. 40.55, TWC13 UIC14 10-Mar-00 12.8 9-Dec-12 2.20E+08 3.88E+18 1.30E+15 3.76E+13
26 836 1R.116 4.48 48590, 1198.2" 40.55" U1C13! U1CI_ 10-Mar-00 12.8 9-Dec-12 2.20E+08 3.88E+15 1302+15 3.782+13

26837 18.106 4.48 48681 11982 _ 40.57 U1C3 UIC14 _ 1-Mar-00 12.81 14-Dec-12 2 20E+08 3.88E+1511.302+15 3.766+13
8 8 105 . 48607 . .57 UlCI31 U1C4 10-Mar.00 12.8 15-Dec-12 2.20E+08 3.88E+15 1.30E+15 3.766+1326839 _2RooS 08_9_€14-

48 U 48 1301.71 31.41 .... . eb-S 7.9 22-Jan-13 1.23E+08 4.33E+15 153E.15 6.106+13
28 840 288 4.48: 40889, 1301.7 1 u2c13 1.23E+08 4.33E+15 1.53E+15 5.10E+13
26 8,41 Z2R0026 842-(R;3 4,48L 40966: 1301.7i 31.47j U2C12ý U2C1: 22-Feb-05S 3-Ieb-13 1.24E+l 4.33E+151 1.52E+15 8.08E+13

4.48- 40968 1301.7j 31.47j UZC12. U2C1J 8-(
61.26. 8 2R.04 4.48 40968 1301.71 31.47 U212 U

-19 844 2R007 4.48 1301.T 31 7 U2 ---i - -C13i -

26i 845 IR231 4.48! 48910! 1198.2 40.82r 1-13. U1-C1"4'
;846 R230 4.48' 48911 1198.2 4Z-0,821C14

26 .947 IR228 4.48 48912. - 40,82" U1C13! U-C14

26t 84 1R2-32 4.48 1 48913' 1198.2 40.83 UIC3 U1C141
28 849 1R220- 4.48 48923_ 1198.2 40.83 UIC13 UIC14'
26, 850 1R.219 4.48 48924 1198..2 4083 C1013, UIC14
26 851 1R217 4.481 489-27 119-8.2 40.83 "-C1C -IC14
26 852 18R218 4.481 48927 1198.21 40.83 U1C1 U1C14
26 853 2N603 4.48 50195: 1278.4 39.26 U2C11 U2C12
26 2N617 4.48 50195 1278.4. 39.26 U2C11 U2C12-2
26 855 21643 4.48 50195 1278.4. 39.26 cU2C II t2CI
26 856 2N6 4.48 50195 1278,4 39,26 U2C11 U2C12I
2650220 1278.4 39.28 U21 1U2C1i2C I
-26 658 2N] 2 4.48' 50220, 1278.4 39.28 U2C11 U2C1

3--eb-13
3-Feb-13

1.24E+1 4.33L+151 1.52E+151 5.08E+13
24E+0814.33E+1511.52E+15 8.08E+131
M4E+0814.33E+1I511.52E+151 6.08E+131

10-Mar4 Z1-Mar-131 2.24tfl 3.8t:+1b 1.2z9+1j 3.65E+13
3.886+1b +15 _ IA

+11 -3.65E+13

!+i~i'
÷15l 3.r4+13

E+~4
Z--May-I 1.25h:+18I 3192+1:3

y-13j2,411-+1 +151 3.19E+13________
+151 3.19E+1312-Mar-99,.

12-Mar-99!

12-Mar-991

14.; 29-May:13 -i

14.; 1-Jun-131 1.282+151 3.19E+13
14
14

n-13J 2.4124ý 1.256+151 3.19E+13 i_______
26! 889 2Nb82 J 4.48' 50220;i 1278.4i 39.21 U2C11l U2C12j 3.782+1511.25E÷151 3.19E+13
261 860 12N532 I 4.481 50220: 1278.4! U2Clll U2fl12i 12.-Mar-! 14.: -+4-081 3.782+151 1.25E+15 3.192+131________

26; ~ ~ ~ 7 6001 ZN53Z I 44II2:17.4 21lUC2
26'. 861 2P249 I 4.48, 48083. 1301.71 36.94! U2C12! U2C13' 1--Mar-4 13-JUl-13! Z.13L+4 3.91E+151+.32E+151 3.94E+13
26; 801 2PZ49 1 448, 4SUB3 1301.71 ju94! U2Ciz! uzci -- -

2 82- 12PZO.._ 4.48 -4806J13U1( 3b941
- ~6~2P"~5 4 48 488 1301.71 36.94T

UZQ121 U2C131

"t1 

46271 864 P2511 .84



Appendix E 32P+SourceTerm - 660 Time (BUL52) CA06721 p. 98

specfic 66w
#Total Power 1st 2nd 3rd 4th 5th Discharge ICool NPS @ PPS @ MPS @ LE MPS @

DSCs Assys Assembly" Ennch. Sumup EFPD (MW IMTU Cycae Cye Cycle C e Cycle Date Time 660W Date 660W 660 660 N80W Notes
27 865 1R004 I 4.484 46917 1849.2 25.37 UIC13 Ul1C14 U1C15 15-Feb-02 11.4 13-Jul-13 1.98E÷08 3.98E+15 1.36E+15 4.35E+13
271 866 1 R-- 4.48 46918' 1849.2 2-5.•7-'-- .- •--UI C" 1C14 -T, 15-FI-e f02 11.4 14-Jul-13 1.98E+08 3.98E+15 1.36E+15 4.35E+13

4692
6 7  4 6 42923 1849- 25.3•,7 C13""Ci U1C15 15-Fe02 11.4 15-1Jul-13 1.98Et08 3,98E÷15 1.36E+15 4.35E+13

27 2678 U1 R022 4.48 6923 1849.2 37•--UC14 1-5' 15-Feb-02 11.4 15-Jul-13 1.98E+08 3.98E+15 1.36E+15 4.335E+131
27LS3t69-1R024 4" '46 3T84"... 25.37' LTCT3i'-VC14 UICi5, 15-Feb-02 11.4 15-Jul.13 1.98E,08 3.98E.15 1.38E+15 4.35E+131

-- 27-870 1RG02 4.48. 4 86939 18-9.2 2-5.38- G f3-- Ul" U 1 C1I-;5t " 15-Fe-021  11.4 19-Jul-13 1.99E÷08 3.98E+15 1.36E+15 4.34E+13
-27-871iRO---1 4-.48 6942 1849.2 25.39 "-TCIU C14! UCi5 ' 15-Feb-02 11.4 20-Jul-13 1.99E108 3.98E÷15 1.36E+15 .4.34E.15
27*,872 18019 4.'-343818 1261.7T 34.7 1 UC141I_'-C-15_-.•.__. 09-Apr-0 9.4 23-Aug-13 1.70E+08 4.15E÷15 1,45E+15 5.45E÷13
27 673-"2P202 4. 48-256- 1301.7 ... 37,0_71 1212 U2C13 16-Mar-01 12.5 3-Sep-13 2.16E+08 3.90E15: 1.32E+15' 3.88E+13
27! 874' 2P201 4,48 48257 1

3 0
1.7 -" -_2C12•.2_i31 - 16-Mar-01 12.5 3-Se1313 2.16Ei08 3.90E÷15 1.322*15 3.88213

-• -54•2P203-- , 4-,257-1301.7 37.07 2_CV12"- _2C t'3 16-Mar-01 12.5 3-Sep-13 2.16E+08 3.90E+15 1.32E+15 3.88E+13
_ 7L_8 ,2P204 -3-- 4.4"•831648-257 

1
"
3 0 1

"
7 L 37.07L U2C- 3 16-Mar-01 12.5 3-Sep-13 2.16E+08 3.90E+15 1.32E+15 3.88E+13

27.L 877• 2P2010 4.34 437. 1261.71-. -3650 U1C214 U1CS 09-Apr-04 9.4 12-Sep 13 1.71E+08 4314E+15 1.45E+15 5.42E+13

- 2 -7 . j7 6 1S 0 4 4 4 3 7 i'- 1 -2 6 1.7 _ _ _ 3 4 . 65-1.j-0 ¢ 54 ! i 0 9 -A p r- 04 9 .4 1 2 -S e p 1 3 1 .7 1 E ÷ 0 8 4 .1 4 E + 1 5 1 .4 5 E + 1 5 5 .4 2 E ÷ 1 3

___7 8779 1-S022 4.3 i43714' 1261.7i 3.4.6...5 . U1CI 1 IC5 09-Apr-04 9.4 12-Se- 13 1.71E+08 4.14E+15 1.45E+15 5.42E+13
27L_880 j2P220 l4.48• 46297' 1301.7_ 37.10 u'2C12, u2C13• 16-Mar-01: 12.5 18-Sep-13 2.16E÷08 3.90"E.;15 1,31E÷15 3.87E+13'

-- 2 7 881 2-P21- 7 4,48' 4829 68 130 1.7, -- 3-710! U2"C-12i U2C13• 16-Mar-01 12.5 16-Sep 13 2.16E +08 3.90 2÷15 1.31E-;15 3 .87E+13

27 882 2P 218 -• 4,-48 '4 8 29 8 i*-130 1.- - ' 37 ,101 1U2C 12 . U 2 C13J 1 8-.M ar .01 12.5 16-S ep 13 2.16E ÷0 8 3 ,g0E .15 1,3 1E .15 3 .672:+ 13

27J,_8_3 -2P219 I4.48 "48"298 r1301.7' "37.101U2C1,2 U2C13• 16-Mar-01 12.5 16-Sep-13 2.16E+08 3,902+15 1.31E+;15 3,87E+13

27] 884 '2-P-221 4.48 ! 48365•'- 1301 .71 3-7.16• U2 CIT2J U 2C 13J 16-M ar -.0t 12 .6 6-O ct-13 2 .17 2+08 3. 90E+15 1.31E+15 3. 64 2+1 3=

27j:85 2P224 4.48' 4 63835 1301.7i 37.16• U2C12 . U2C13] 16-Mar,01; 12 .6 6-Oct-13 2.17 2*08 3.90E÷1511,31E÷15 3.84E +13

... •_ _ 8 2P222 4....| 48,' 48366 1301.71 3 7 .16! U2 C•12' U2C13 . 16-Mar.01 12 .6 7-Oct-13 2.17E+08 3.90E+15 1,31E+15 3.84E+13

27J 687 2P 2-3-- 4 .48t 483 866 1301.71 37.16 1 2C12 U2C131 16 -.Mar -01 12.6 7 -.Oct-13 2.17E2,08 3.90E+15 1,311=+15 3.84 2+13

27i 888 r2N 601 4.481 505641 12.78:4• 39.55• U2C 1ll U2C'121 1 2-M ar-g9 9 14 .6 9-Oct-13 2.45E÷08 3,76E÷15 1 .24 2=+15 3.07E+13 _ _ _ _ _ _

27 1 889 2N629 4.481 505 .4= 1278 .4" 39.55 1 U2"C Il1 U2C 12] 12-Ma r-:99' 14 .6 9-Oct-13 2,451=+08 3,76 2+15 1.24E+15 3.07 2+13

-- 27 890-'2N6--35-- 4,8 0_••1"84 95102lIuc2 12-Mar-99 14.6 9-Oct-13 2.45E÷08 3.76E+1511.24E+15 3.072+13

'' 2 i 8 1 2 N64-0 4.48 50-5 64' 1278.4 . . .39 55• U 2C Il1 U 2C I1 ] 12-M ar-99 14. 6 9-O ct-13 ' 2 .45E .08 3.76 2*15 1.2 42,+15 3.07E+13

27] 892" 2J1 16 3.4 ' 48486' 1585 .5!; . . 30 .581 U2C7 U 2C8 " U 1C 14! 1 0.-M ar- 00 13.7 6-N ov-13 3.47 2+08 3.61 2*15 1.24 E=+15 3.80E+1 3

27 1 893 2J 119 3.4 48487 15 5.5 30 .581 U2C71 U2C81 U1C14 I -l10Mar -00 13•.7 7-Nov-13 3,47E÷0 8 3.81E÷15i1.24E÷ -15 3.80E*13

____ ,_894. 2J102 3.4, 48495__•,.1585.5i 30•59 U2C71 U2C8 U1C141 10-Mar-00 13.7 9-Nov-13 3.47E÷08 3.61E÷15 1.24E+15 3.79E+13

2 7 i 8 9 5 2 J1 0 8 I 3 .4 [ 4 8 9t1J.5 0 5 2 C 7 • U 2 C 8 ] U 1 C 14 . _ _ _ _ _ _ 1-M a r- 00 1 3.7 10 -N o v -13 3 .4 7 E + -0 8 3 .5 1 E + 1 5 1 .2 4 2+ 1 5 3 .7 9 2+ 1 3

- 2• 8 _8 96 2N 6-"2 6 - 4 .4 8 ! 506 5 4 1 2 7 8 4' T h9.6~ l2p1 U i I U 2 ( C1" 2 12--M a r-99 14 .7 10-N o v-13 2 .4 6 2 +08 3 .7 5 2:: 15 1.2 3 2+ 15 3 .0 3 2+ 13

28" -• 89 ?" 2N 630 ] 4 .48 ,50 65-• 1 78.4 39.62 • U 2C ll U 2C 12] - '12.-M ar-99 14 .7 10-N ov;13 2.46E+08 3.75 2+15 1.23 2+15 3.03E+13 _ _ _ __ _ _ _

- - E 9 8 2N 63 1 : 4 .4 8 ' 50 6 54 ' 12 7 6.4 ' 3 9 .6 2 . U 2 C t 1 I U 2C !2• '12-M ar-9 9 1  14 .7 10-N ov-13 2 .4,6 2+ 08 3 .75 " E•+ 15 1.23 E . +15 3 .0 3 E + i3 _ _ _ _ _ _ _ _

2 8 8 9g - 2- 6"3 6 4 .4 8 5 06-5 4• 1 2 7-8 . 4 3 9 " 6 2 0 C - 1 - U -2 C '1 2 - - 1 2 -1 ar -9 9 , 1 4 .7 1 0 -N o v -1 3 2 .4 8E + 0 8 3 .7 5 E + 1 5 1 .2 3 E= + 1 5 3 .0 3 2+ 1 3 _ _ _ _ _ _ _ _

2i • 90 " 2P 2 3 7 4 P8 8 5 2 8 ' 1 3 0 1.7 " •3 7 .2 8 i T 2-C 1 2 1 U 2 C 1 3! - 16 -M a r-0 1 1 2 .7 2 6 -N o v -1 3 2 .1 9 E ÷0 8 3 . 69 2+ 1 5 1 .3 1 E ÷ 1 5 3 .7 8 1= + 1 3 _ _ _ _ _ _ _ _

' " 2 81 901 2P 238 4 .48 , 48528 130 1.7 1. 3 7.28 • U 2C 12 ' U 2C 13 - 16-M ar-0 1 12.7 2 6-N ov-13 2.19 2÷08 3 .89E '-15 1.3 1E + 15 3 .7 6E+ 13 _ _ _ _ _ _ _

2 8 9 0 2 •2 P 2 3 9 " ' 4 .4 8 " 4 8 5 2 8 1 3 0 1 .7 ' 3 7 .2 8 1 U 2 C 1 2 ; U 2 C 1 3 _ __" 1 6 .-M a r-0 1 1 2.,7 2 6 -N o v -1 3 2 ,1 9 E + 0 8 3 .8 9 2+ 1 5 1 .3 1 2+ 1 5 3 .7 8 E + 1 3 _ _ _ _ _ _ _

2 8 903 2P240 4.4 ! 45 -28' 1301.71 ,,37.281 U2-C12 U2C1 3 - 16-M ar-01 12.7 26--Nov-13 2.19E÷08 3,89 2+15 11.31E+ -15 3.78E+13 _ _ _ _ _ _

2• 904 ,2 N 6 1 3 4.48 50712 127 6.4 39 6 U 2C l1 U 2C 12i 12 M r- 14.7 2- Dec-1;3 2.47 2+08 3 ,75E +15 11.23 2+15 i 5.0 tE .13 _ _ _ _ _

2 • -9 -0 5 : 2 N -6 1 9 4"'•4 8 • 5 0 72 , "1 2 7 6.4 3 9 ,6 7 j_ U2-C 11 ' - U-C I -2_ 1'2 -M a r--9 9 : 1 4 .7 2 -D e c -1 3 2 ,4 7 E + 0 8 3 .7 5 E ÷ 1 5 1 .2 3 E 4-1 5 1 3 .0 1 E + 1 3 . . ..__ _ _ _ _

2E 0 2N 62 4 ,48 • 0 7 1 2 " 1278 .4 - 39 .87| U 2C ll U 2C 12 - 12-M ar- 99 14 .7 2-D ec-13 2,47E .08 3.75 2+ 15 1.23E +15 3.0 1E + 13 _ _ _ _ _ _ _

2 8 9 0 7 2N 6 3 8 -- 4 . " 5 0 7 1 2 ' 1 2 7 8 . 4• 3 9 .6 7 U 2 C 1l 1 U 2 C 1 2 ; 1 2-__ _9 1 4 .7 2 - De c -1 3 2 ,4 7 2+ 0 8 3 .7 "5 E +1 5 1 .2 3 2=+ 1 5 3 .0 1 2+ 1 3 _ _ _ _ _ _

28--9 0(8 - 2N 614 4.4 8 • - 50771, 1• 2 78. 4'• 39.71 U2C 11 U2C12; ____ 12-M ar-99 14 .8 23- Dec-13 2.48E÷08 3.75E÷15 11.23E+ -15 .299 +13 ~
2899265 '44 071 284 97 21 U2C12] 12-Mar-99 14.8 23-Dec-13 2.48E+08 3.752+1511.232+15 2.9+3

2_ _ 9 1__ _ L2 6 4 8 4 .4 8 ' 50 7 7 1 • 1 2 7 8 4 3 914C1 U Cl - . - 1 2 -M a r-9 9 1 4 . 6 2 3 -D e c -1 3 2 .4 8 E + 0 8 3 .7 5 E + 1 5 1 .2 3 2=÷ 1 5 1 2 , 9 E
S13971 

U2__23
a 448 1278.4 3 1 U2C1W U24 1 12-Mar-99 14.8 23-Dec-13 2.48E+08 3.75E+15 1.23E+15 2.992E+13

2 6 912 2N612 4.48 5 39.74 U2C 1 U2C12_ 12-Mar-99 14. 6 3 -Ja n-14 2.48E+08 3.751+15 1.23E+15 2

28 1 913 - 633 I 4.48 • 60799 1278.4 . 39.74 .U 2"C 1 U 2C 12 _412-M ar-99 14.8 3-Ja n14 2.48 E +08 3 .75 E +15 1.23E +15 2 . 48E + 13

24.48 5797 U2CI2C12 
12-Mar-99 14.8 3-Jan14 2.48+E08 3.75E+15 1.31 E+1

_ 28tL ._914 2 P220 "14.3' 0"/ • 1 .7.2 7 .1042 3-Ja11 5 SE 1 , . 3E+15~

8 915 - •. 4.48 50799 1 2 78 ,4 L 2C 1 2j ._ . 12-M ar-g9 14.8 3- J n1 4 2.48 6E 08 3. 9 IE+15 1.23 E+ 15 2.98 E+13

- 27. 2 8 8926 20 -- 18 -- 4 47 296 8 18 29"40 2 7 .16 -0 C '2 U 123i U - C 4 " 10-M a r-0 0 13 .9 5-F eb -14 2 .52 E=08 3 .77 E + 15 1.2 61 E15 3 .38 E + 13

22 F 51207 4 3 4. 948i2 '8- .., 37.10 2C12l U 2C--C13, 10-Mar-00 13.9 6-Feb-14 2.52E+08 3.77E+15 1.2631+15 3.83E+13.

2 i1 8-8 1P 2 2 2 4 .• 596 8 1 21.7 2 7 .16 - U 1• C • ' U C 13 1 C 143 1" -M a r-o0 13 .9 7 -F e b-14 2 .5 2 E + 0 8 3 .7 7 E + 1 5 i 1 .2 6 2E+ 1 5 3 . 8 4E + 1 3



Appendi E 32P+SourceTerm - 680 Time (BUL52) CA06721 p. 99

Specific I 660W P
4 - -Total Power 1st 2nd 3rd 4th 5th Discharge Cool NPS@ PPS( MPS@ LE MPS@DSCs Assys Assembly- Enrich., Bumu I EFPD I(MW/MTU) Cycle Cycle IC a~ Cye a Cycle Date Time 6WDae 660W 660 660 1660W Notes

28 919 1P205 4.3 49685 1829.4 27.16 U1C12 UIC13 UIC14, '10-Mar-001  13.9 7-Feb-14 2.52E+08 3.77E+15 1.26E+15 3.36E+13
28 920 1S219 4.31 4768"•" 261.7i 37f'.79,U1Ci1 C 15-Feb-02- 12.2 15-Apt-4 2.25E+08 3.90E+15 1.33E15 4.08E+13
28 921 1S217 4.3'476868 1261.71 37.80! U1C14! UIC15 15-Feb-02 12.2 16-Apr-14 2.25E+08 3.90E+15 1.33E+15 4.08E+.13
28 922 1S231 43 47708 1261.7L 37.81 U1C14._UIC15- 15Feb-02p 12.2 22-Apt-14 2.25E+08 3.90E+15 1.33E*15 4.07E+13

"• i-2 3-1S220 4.3 47712 1261.7, 37.82i U1C141 UC15 -
1  

I 5-Feb-.02, 12 23-Ap2-14 2.25E+08 3.90E+15 1.33E+15 4.07E+13
28: 924 2P257 "44i 49010 130_17, 37 65 U2d12 u2c1 ,-- ar-01 13.1 225 83.61E+1328; 925 2P259 4.48 49010 130.. 5375 U2C12. U2C131 18-Mar-01 13.1 28-Apr-14 2.25E+08 3.86E+15 1.29E+15 3.61E131

2.892 .-2 - 4,48 '4---- 90f6 17 - 7  -- 2  ---- 16-M3r-01 13.1 28- -14, 2.25E+08 3.86E415 1.29E.15 3.61E-13
2- 28927 -2P258 fr:4.48 49011 1307 -... 37.85--U2-C 2Ci3 --- . 1-6Ma-r-01 13.1 28-Apr-14 2.25E+081 3.86E+15 1.29E-15 3.61-E+-13
2 928-1P204 4.3-,9973 18294 27 321 U1CI 1C 3U1•C14• 10-Mar-0C0 14.2 18ay-14 2.55E+O8|3.75E+15 1.25E+15 3.26E+13
-29 929 tiP201 4.3 49975' 1829.4 27.321_ l-2-UIC13--1C14- __ 10-Mar-00 142 19-Ma-14 2.56E+08/3.7515 1.25215 3.26+13S930 ;1-P"02-- ,•.3 -4"99§751h829.'---"- U1Ci1Ji -- UTC4 10-Mar-00, 14.2 19-May-14 2.56E+08 3.75E+15 1.25E+15 3.26E+13
2", 930- 1 IP20- 4.3 49975- 1829.4+ " -2.32! U•C12- UIC13 UjC14'- 10-Mar-00 14.2 19-May-14 2.56E+08 3.75E+15 1.25E+15 3.26E+13

- 2- 1-R018 -- • 480953 16492.- "2599"-1C13 Uic--T5- - -- 5Fe-02. 12.3 5-Jun-14 2.13E+08 3.91E+15 1.32E+15 3.952E+13
'933 iRO 4 -it 1.4 ------- 15-Feb-021 12.3 5-Jun-14 2.13E+08 3.91E+15 1.32E+15 3.95E+13

29'9ý b - 44 409544j1649.2 25.99~ U1C13- WIC14 UICiS; - 5FbO 5-Ju-__ 2.1E+8 3__________ .95+1
293 934 1R013 4.48. "48057ý 1849.2. 25.9",§1C13UI4 .1C714 ____ 15-Feb-02 12.3 6-Jun-14 2.13E+08 3.91E+15 1.32E+15 3.95E+13

-2 -- 9•,-35 -R014 4.48. 48059 1849.2: 2-5.99 U-C-3•U1614 u-CT,5; " _ 15-Feb-02i 12.3 6-Jun-14 2.13E+08 3.91E+15 1.32E+15 3,95E+13
29 936 N602 4.48 51 ,2 _1278.4. 40.08 U2Cll U2C12 12-Mar-99 15.3 14-Jun-14 2.54E+08 3.72E+15 1.21E+15 2.84E+13
29 937 2N609 4.48 51232 1278.4 4-0.0-8 U2C11 U2C12 . .. 12-Mar-99 15.3 14-Jun-14 2.54E+08 3.72E+15 1.21E••15 2.84E+13
29 938 2N610 4.481 51232. 1278.4. 40.08 U2C11 U2C-12 12-Mar-99 15.3 14-Jun-14 2.54E+08 3.72E+15 1.21E+15 2.84E+13
29 939 2N637 4.481 51232 1278.4 40.08 U2Ci1 U2CI 12-Mar-09 15.3 14-Jun-14 2,54E+08 3.72E+15 1.21E+15 2.84E+13
29 940 2N004 4.4849262 1943.4 25.35, U2C1l U2C12 1 U2C13 18-Mar-01 13.4 19-Jul-14 2.29E+08 3.84E-15 1.28E+15 3.52E+131
2
9, 94 1  

2N005 4.48. 4926'2 1943.4 25.35 U2C1l U2C12j U2C13, _ 16-Mar-01 13.4 19-Jul-14 2.29E+08 3.84E+15 1.28E+15 3.52E+131
29 942 2N006 4.48 49262 1943'4t 5 11 U2C12i U2C13t 18-Ma--01 13.4 19-Jul-14 2.29E+08 3.84E+15 1.28E+15 3.52E+131
-_ 29-943." 2002--" " .48-42-64' 1043 .4 .... 25-3-5• U2C121 ._U2C4 _ 18-Mar-01 13.4 20-Jul-14 2.29E+08 3.84E+15 1.28E+15 3.52E+13
29 944 IN-OI 4.2 ' 5-105 9 17745" -2-8-771 UCll U1C12j..U212 12-Mar-99 15.4 29-Jul-14 2.802+08 3.866+15 1.2021'5 2.87E+13_
"•94S NO0-2- 4'• .2' •5i05 1774.51 28.77 U--l•CiT"-IUj12, U21C21, 12-Mar.99- 15.4 29-Jul-14 2.80E+08 3.66E+15 1.20E+152.87E÷1329 946 51N003---42ýý510591--0•-T7174-.5 '28.77 UlCll U1C12 UC12- 12-Mar-9 15.4 29-Jul-14 2.80E+08 3.66E+15 1.20E+15 _2.87E÷131

9 1 4 N"2-..':•- 4.2.A 51059 17745' 28.77 U- CII -1C12 U2C12, -- 12-Mar-99, 15.4 29-Jul-14 2.80E+08 3.66E÷15 1.20E+15 2.87E÷13_

29
2 4.

8  
- 40-7 11943••' 25.60, U2C1"I U2C12 U2C13 . 16-Mar-01 13.8 1-Jan-15 2.35E+08 3.81E+15 1.26E+15 3.35E+13;

2 9-"4.942N204 4ý48 49754' 194347 25.60 U2CI1 UU2CIZ U2CI3• .... 6-TMar"- -- 13.8 1-Jan-15 2.35E+08 3.81E+15 1.28r+15 3.35E+13-950-2-N25" -- 4.4 497519434 " 2 .-6-0-0 1 U2T2 U2Ci3 18-Mar-01 13.8 1-Jan-15 235E+08 3.81E+15 1.26E+15 3.35E+13

29, 951 2N208 4.48 49754 1943.4. 56,UCI U2C11 l iU2C13: 18-Mar-01 13.8 1-Ji 15 2.5E+08 3.812+1511.262+15 3.35E+13 _ _____
29.2952 2N201 4 2 1943.4' 25.621 U2C1 1 U2C12j U 13' I_ 16-Mar-01 13.8 10-Jan-15 2.35E+08 3.812+15 1.26E+15 3.34E+13

29 953 2N203 4.448 497882 19434ý U2C11 U2C12 U2C13; I 1-6Mar-011 13.8 10-Jan-15 2.35E+08 3.81E+15 1.26E+15 3.34E+13
29 9 2N207 4.48 49782 1943.4' 25.621 U2C. U2112 U2C13i I M8-Mar-01 13.8 10-Jan-15 2.35E+08 3.81E+15 1.26E+15 3.34E+13
29 955 2N206 4,48 49787. 1943.4' 25.62 U2C1l U2C12j U2C13. _ 16-Mar-O1 13.8 12-Jan-15 2.352+08 3.612+151.282+15 3.342+13
29 956 2R224 4.481 47-6-O8 1"-86 " 368.6 U2C13, U2C14 14-Feb-03, 11.9 23-Jan-15 2.07E+08 3.94E+15 1.34E+15 4.11E÷13
29 957 2R210 448.' 47609-1298,6; 36.66 1U2C13 U2C14 14- eb-O3 12.0 23-Jan-15 2.07E+08 3.94E+15 1.34E+15 4.11E+13
29 958 2R229 4.48' 47609 1298.6 3668 U2C13,_U2C14 14-Feb-03 12.0 23-Jan-15 2.07E+08 3.94E+15 1!34E+15 4.11E+13
29; 959 2R232 4.48"47609 1298.6 "36.66--213-"U2C1-4 - 14-Feb-03 12.0 23-Jan-15. 2.07•208 3.94E+15 1.34E+15 4.1 2E+13
30! 960 IROIO 4.48' 49122 1849.2 26.56 u1C13' UIC14 UIC15, 15-Feb-0 ' 13.2 6-May-15 2.27E+08 3.85E+15 1.29E+15 3.57E+13
30 961 1R012 4.48' 49125 1849.2 28.57 U1C13 UIC14 U1C15' 15-Feb-02 13.2 7-May15 2.272+08 3.852+15 1.292+15 3,57E+13
30'- 962- 1"R0F9OO ".48. 49125,1 84 -- 26.5•7-U" 13 -U1C14 U1C151 15-Feb-02, 13.2 7- 15 2.27E+08 3.85E+1511.29E+15 3.57E+13
30r•83 iR-i- 4.48 49t126 1849.2, 26.57 UlC13 UIC14 UIC15 ' 15-Feb-02 13.2 7-May15 2.272+08 3.85+15 1.29E+15 3.57E+13 --
30 9641R-017 2446:49126'-1-49.2 26.57 UIC13 U1C14 15-Feb-02 13.2 7-Ma -15 2.27E+08 3.85E+15 1.29E+15 3.57E+1330 965 4R--- 4.489 -4127184.2 - 26.5P UI3 U1C14 U1CI5 15-Feb-02 13.2 7-Ma-1 2.27E+08 3.85E+15l1.29E+15 3.57E+13
M _966 -R020 4.48. 49127 1849.2, 26.57 U-C13' UIC14 -' __"U_"C_5 __ 15-Feb-- 13.2 7-May 15 2.27 3.85E+15129+15 3.57E213

30, 967 2P225 4.48.41ý_6 t

30j 89 2P226 . 50157, 1301.7L

26.511
38.531

UE1C13 U1C1, U1C15' 15-Feb-0O 13.2 10-May-15 2.27E+081 3.85E+151 1.29E+151 3.57E+1:
U2C12 U2C131 16-Mar-01 14.2 21-May-15I 2.40E+081 3.78E+151 1.25E+151 3.21E+1:

ý-Wll W"I'd 1 8-Divaru1 14.2 21 2.40E+08 I 3,78E+1 5 1.2512+15
30i 970 2 227 4 50157 .301.71 38.53 U2C1Z C3 1B-Mar-,01 14.21 21-M-a1

9 1 2 1 448-56157 1301.71 38.53 U2C12, U2C-Ia- 42 - -

3.2l1E+1-ýý2 '1E-11.25E+15
1.25E+15 3.21E+131

3(:] 972 zt-'z•6 4.48• 50181; 1301.7• 38.55 U:•C19': IJ2C1• l•JU•rJ31
X 912 ZP236 448i WWi IWI 7, W I U2GI2: U2CIX 16-mar-01 1421 29-Ma 151 240E+081378E+15 I 25E+15 3 20v-+ lA



Appendix E 32P÷SourceTerm - 660 Time (BUL52) CA06721 p. 100

ISpecific I80
, Total Power 1st 2nd 3rd 4th 5th Discharge Cool NPS 0 PPS @ MPS@ LEMPS@

DSCs ! Assys Asemby Enrich. eumuM EFPD I(MW/MTU C e C :e C le Cyde Cycde Date Time 660W Date N60W 660 660 660W Notes
3 973 2P233 4.48 50182 1301 3855 U2C 21 16-Mar-01 14.2 30-Ma 15- 2.40E+08 3.78E÷15 1.25E+15 3.20E+13-
30 974 2P234 4.48 50182 1301.?L 38N55_U2Cl2 U2C13 18-Mar.01 14.2 30-May-15t 2.40E+08 3.78E+÷1 1.25E+15 3.20E+131

9"-__ 7-5_2P235 4.48 50182, 1-3-0-1.-7_L. 38.55 U2C1"- -2Cl3-- 1' 16-Mar-01 14.2 30.-y-51 240E+08 3.78E÷15 1.25E+15 3.20E+13
j30 978 1S307 4.3 4903 1261.7i 38.5 U1C14j UC15 15-Feb-02, 13.3 3-Jun-1 2.43E+08 3,82E+15 1.28E+15 3.60E+13
3078 15307 4.3j 4913. 1261.71 38.851 UlC U'u•- ,-Fe-213 2 .03 97 1_$36"_.,401i,1_1:7[ :3.5,II U '1C2C15 ,, 1-'e.2 -1..._3-Jun-15 2.43E+08 3.8.22+15 1.28E*-15 3.80E*13

30! 978
30; 979
30' 980

------ _

30 98130 985
3983

30 988
3bt 98-9

1S309 4.3! 49015: 1261.7j 38.85 UIC14 U1C1i
IS3i0 4.3' 49017 1261.771 3885t U1C14 U1C1
1ROOS- 4.8 49305, 1849.2 26.66 -U1C13: UlC14
.1R07--07 4.-48 49307 1849.2 25.81'C-• '-C 1C4
1R006_ 4-48."49309 1849. 2 .. .671 U-TC3 UlCI4
1-R005 4.48 49310. 1849.2 26.67i UIC13. U1C14

15-Feb-02! 13.3 4-Jun-151 2.43E+081 3.82E+1511.28E+151 3.60E+131
15-Feb-02 13.3 4-Jun-1is 2.43E+081 3.82E+1511.28E+151 3.60E+131

U1C15' 15-Feb-02i 13.4 5-Jul-15S 2.29E+081 3.84E+151 1.28E+15 3.51E+13
3.51E+131UlCi5 15-Fe"-U2; 13.4 5-Jut-15! 2.29E+08J 3.84E+151 1.28E+15

1 UIC15 15-Feb-02i 13.4 6-Juu-151 229E+081 3.84E+1511.28E+151 3.51E+131
1 U1C15 15-Feb-"2, 13.4 6-JuI-15 2.29E+081 3.84E+151 1.28E+151 3.51E+131

2P108 4.48 4 14 35.3' 24.89i U2C12 u2U13, U2C14 ,14-Feb-031 12.41 7-u-15
1

2.14E+08 3.91E+151 1.32E+15 3.91E+13 '
2P105 4.48! 48165 1935.3 24.89 U2C12t U2C13: UZC14
2P107 14.481 4865 1935.3 24.8!9' U2C12*UCjZ4"• P T S T~~~ ý - _18 5 25. - 2 • a ' U ; u 2 C I 3 • u 1 4

iNlll 4.2 49016': 1788.8. 2.0u1"Ci1" U1CI2i UlCi5

_________ 240 L'1N113 _ -4.2 4 1788.8" 27.40C-TCii U1C121 UIC15
"9N1T4 4 49020" 1-7-88. 27.40- U1CI1- UlC121 U1C15

14-Feb-03 12.4 7-Jul-I 5 2.15E*081 3.91E+1511.32E+151 3.91E÷131
14-Feb-031 12,4 7-Jul-15[ 2.15E+08 13.91E+15' 1.32E+151 3.91E+131
15-Feb-02i 13.4 9-Jul-l5I 2.53E+081 3.79E+1511.28E+151 3.60E+131
15-Feb-02;
15-Fýeb-02

13.4 10-Jul-15i 2.53E+081 3.79E+151 1.28E+151 3.60E+131
13.4 10-Ju-s15: 2.53E+08 3.79E+151 1.28E*151 3.60E+131

30, 990 INl15 4.21 49020 1788.8 27.401 UICIII U1C122 U1C154Ut2C 17,-- 15-Feb-2.14-e, 23 13.4 10-Jul-151 2.53E+081 3.79E+151 1.28E*151 3.60E+131
30• 991
31 992

31 994

311 995
31996

31r 997

2P106 4.48. 48218, 1935.3.
2 4

.
92 . U2 C12 U

2
C1

3 f3905 Ul- U-1-T 12.4 23-Jul-151 2.15E+08 3.90E+15 1.32E+151 3.89E+1:
15203 1 4.31 49269, 1261.7t 15-Feb-021 13.5 27-Aug-l51 2.46E+081 3.80E+1511.27E+151 3.51E+1:

10 4.3 49269;1261.71
.7 4.3 49275: 1261.7j

39.05]UIC141 UICI5 15-Feb-021 13.51 27-Aug-151 2.46E+08 3.80E+151 1.27E÷151 3.51E+1:
U1CI¶jU1C15UIC141 UC151 i-Feb-02 13.51 29-Au-5 2.8+838E+1511.27E.15J 3.51E+131

152019 4.3 49282; 1251.
1S229 4.3 49282 1281.
1S202 4.3 49286 1281.

5-ieb-02 13.51 31-Aug-1i1 2.460+08 3.80E+15 1.27E+151 3.51E+1;
3.80E+15 1.27E+151 3.51E+1:

E+13
--- •• -•..-• •. I. . :2 2.•7• -

31
31~31 10009

T-16

IbZU4 ! 4.3J 49WZk 1251.1 30.ui U1l14 UI15
1S226 3• 4 - 49298L,__1261.7 3-9.07 C14' U1C151
-1S2 4.3: 49317_ 1281.7, 39 09' U1CI4 U1Ci5
iTS212 4.3" 49317 1"261 7 3.,0 Ct11-CiT ztzz~

31

-- -3-1
- -31

S11uuz I ZU0 4.4
I00 1S213 43

1004 11S221 4.3

41d I24 12 1. 6u .UU
49324 1261.7 39.09,
49325 1281.7 39.091

f

15-Feb-021 13.8 1
01C14 15-Feb-02 13.8 14-Sen-151 2.47E+(,

. .... ~~ 61.7 .. . .4• . . ..

ITOU
1006

W•07

1.5223 4,.
15S211 4.3
ý1215 4,3
2N409 4.48

4d$4D 1201.j 6.Uv UIL4 U1L1=
49327 12•1.7L 39,t0 !_T C1t _
49327 1261.7 39.10 U1C14

1 
U1CI -

50490 1943.4. 25.98 U2C1Ii U2C12J U2C13
311 1009 2N403 4.48 50493' 19434'

.31 •oT0" 2N40 1 4.48 504931 1_43.4
31 loll 12N407 1 4.48 50493i 1943.4!

25.981 U2ClI

15-Feb-02 13.6 814-Sep-
15-Feb-02, 13.6 15-Sep-i
15-Feb-02 13.6 15-Sep-i
18-Mar-01 14.5 17-Sep-l
18-Mar-01 14.5 18-Sep-1
16-Mar-01 14.5 18-Sep-i
16-Mar-01 14.5 18,-Sep-
14-Feb-03 127 10-Oct-1

4 = 14..Feb-03 12-7 10O-Oct-1

2.44E*08
÷1;

___ ~f 1012 12R212 I 448 48474; 1298..
4.48, 48474. 129

112 121 1 ? 1221N
31 1014 2R226 4.48' 48474" 1298.6' 37.33! U2Ci3' U2CI31 1015 2R202 4,48 48475 1298.6' 37.33! l .2(1 U2C14
31 1016 2R208 4.48 48530 1298.6, 37.3 U2C13 U2C141
31 1017 2R209 i 4.48' 48530' 1298.6 37.37 U2C13' U2C!Z14
31I 1018 2R220 4.48' 48530, 129 .6~ 37.37UC~hC4

S3 2R231 - 4.4• 8 48531; -1298.6 -" 37.37 1-3-u CTCI

3100 2P207 4.48 50664 301.7 38.92f U.C

_ -3_ .-9'- -1- -- ,-__ • __ -..-21 -U213•

31;i021 2P20• -448 506654 1301.7, - 38.92: U2C1 2C13,
- 2__3 2P22 6 4.48 !- L 1301.7.-- 38.92. U2C12 "Ct

___ 1022 . ____ _59_____.__-312 1023 2P'2 ,3 4." 50 1301.7. 38.9ý2 2C12"U-2CT
32j..1024P213 4.48. 50688. 1301.7_ 38__ T-U2c12. u 2 C1-3

326 10 ý25 214 4-.48: 5688~ 13501.71 38.91U2Ci-2'-j13

14-Feb-03 12.7 10-Oct-15! 2.19E+(
=

14--eb-3' 12..1 10-WJ~-15 2. l19E-([
14-Feb-03 12.7 28-Oct- 15 2.19÷+08 3.89E+15 1."

S 14-Feb-03 12.7 28-Oct-15' 2.1
L= I ~ 2-Oti5 .

14-IeD-U3'16-Mhar-O 1 12.7 28-dC1-1I! 2.19EU+8 3.88E1+l 1.31E+
19-Nov-15 2.47E÷0813.75E+15 1.23E+15

- I - i-I ~ ~----. . ,.~1.
1•mr-C 1116-Mar.-.o1

14.1
14.7

19-Nov-15. 2.47E-081 3.75E,15 1.23E+15
3.03E+n13

1 Rýr-u 118-Mar-01

-1bl ir -

14.1
14.7
14.7

1"-I•ov-15; 4.4;'1UO
28-Nov-15'. 2.47E#08
28-Nov-15' 247E+08

3./75÷EblZ ' 3t+lDb J.U,+1 --
3.75E+15 1.23E+15 3.02E+13
3.75E+15 1.23E+151 3.02M+13

32ib26-2P21 4.481 506888 1301.7: 38.94i U2C12! 2tcl3 i I I 1 -Mar-O 1 14.71 28-Nov-15
1

2.472+081 3.75E4+1511.23E+



Appendix E 32P+ScurceTerm - 660 Time (BUL52) CA06721 p. 101

Specific i 860W
Total Power 1st 2nd 3rd 4th 5th Discharge Cool NPS @ PPS @ MPS @ 1E MPS @

DSCs Ass sembly Enrich. umup EFPD MWIMTU Cycle Cycle Cycle Cycle Cyclej Date Time 660WDate 660W 660 660 660W Notes
32: 1027 2P216 4.48: 50688 1301.7 38.94, U2C12i U2C13, _ 16-Mar-01 14.7 28-Nov-15' 2.47E+08 3.75E+15 1.23E+15 3.02E+13
32, 1028 2P253 4.48' 50758 1301.7 38.99 U2C12 1 U2Ci3 16-Mar-01 14.8 23-Dec-15 2.48E+08 3.75E+15 1.23E415 3.002+13
32, 1029 2P254 4481 50758 1301.7i 38.99 U2C12: U2C131 16-Mar-01 14.8 23-Dec-1. 2.48E+08 3,75E+15 1.23E+15 3.00+E13
32. 1 030" 2P255 4.48, 507581 1301.7i 3899i U2C12 U2C13 "16-Mar-01 14.8 23-Dec-15. 2-48E+08 3.75E+15 1.23E+15 3.002+13
32 1031 2P256 4.481 50758 1301.71 38.99 U2C12. U2C13' 16-Mar-01 14.8 23-Dec-15 2.48E+08 3.75E+15 1.23E+15 3,00E+13
32! 1032 2P245 4.48 50767_ 130137 3 9.O,€ U2C12; U2C13 16-Mar-01 14.8 27-Dec-15 2.48E÷081 3.75E+15 1.232+15 3.00*E13
32 1033 2P246 ,8 0767 1301.71 . I U2C12' U2C1 16-Mar-01 14.8 27-Dec-15 2.48E÷08 3.75E+15 1.23E+15 3.00E+13
3• 1034 2P247 1 4.48 50767" 1301.71 39.00 U2C12. U2C!3 16-Mar-01 14.8 27-Dec-15 2.48E+08 3.75E+15 1.23E+15 3.OOE+1332 1035 2P248 4.48, 50767. 1301.7-, -39. - -U2"C-l"2C-J3--- 18-Mar-01 14.8 27-Dec-15 2.48E÷06 3,75E+15 1,23"+15 3.00E+1332. 1036. 2P242 4.4.8 50809, 1301:7 ~9.03I U2C-121U2C130 16-Mar.01 14.8 11-Jan.18 2.48E=08 3.74E+15 1.23E+15 2.98E+13
32 1037. 2P242 4.418 5009• 1301.7 39.03 U2C2I U2C13I 16-Mar-01 14.8 11-Jan-16 2.48E+08 3.74E+15 1.23t+15 2.988+13

32 1038 2P241 4.48; 508109 1301.7i 39.03' U2C121 U2C 13 16-Mar-01 14.8 11-Jan-16 1_48E+08 3.74E15 1.23E+15 2 +13
321 1039 2P243 4.48 .5081011.? . .. . Al -- -0 1 4
32' 1040 11312 4.3. 49698. 1261.7 39.39] U1C14] ULC15i 15-Feb-02i 13.9 19-Jan-16 2.52E+081 3.77E+151 1.26E+151 3.36E+13
32Z 1041 1S31._ 43 49700 1261.75 39.39 •4 UIC5i 15-Feb-02i 13.91 20-Jan-16
32i 1042 15308 4.3: 49712 1261.71 39.40: U1C14' UlC15S] 15-Feb-02 13.9 24-Jan-16
321 1043 11313 4.3. 49712 1261.71 39.401 UIC14I UIC151 15-Feb.-02 13.9 24-Jan-16 2.52E+08 3.77E+15

1.26E+15 3.36E+13
1.262.15 3.35E+13
1.26E+15 3.35E+13
1.30E+15 3.68E+13
1.30E÷15 3.68E+13
1.30E+15 3.68E+13

32Z 1044 12P011 4.481 48828': 1935.3' 25.231 U2C12! U2C13! U2C14 14-Feb-03) 13.0 30-Jan-16
132 1045 _2P0:•_9 4.48 4829 1935.3! . u U2C,3 ,U2C141 1 o

32' 1046 12Pu10 4.481 48829_ 1935.3': 25.231 U2C12i U2C131 U2C14: 14-Feb-03 13.0 30-Jan-16
4.43 48830 1g35.3' 252 t1L2C1•! tI.JC13J L12C14 14-Feb~-43 1i 0 30-Jan.16 7 23F_÷tnRI 3R7F+15 1 I 3fF+15i nRRF+:1÷I
445; 4883U 19353ý 2523; U2(;12j U2CIIý U21-14 14-Feb-03i 130 30-Jan-16

5 4.48' 48818: 1935.3'
4.48 48879 1-93..
4.48 48879 1935.3i
4.48 48880 _9.35, _.
4.48 50924ý 1301.7.

25.211 U2C12i U2Cf131 U2C14i 14.-Feb.0 13 0 15-F-eh-If ,224F÷ 3R8fi+15i t 70:÷151 n38F+1lq
25261 U2C121 L12G131 U2(;14 14-Feb-OT 130 15-Feb-161 Z24E+081 386E+1511

S25.261 Uz(;A2 U2Q13j .V~-;A]..I 14-Feb-W3 13.0 15-Feb-116• 2.24E+081 3.8_E+15 1.29E-151 3.66E+13
13.01 15Fb6 2.2E081 3.6+512E+ .6+3

3 101 21 z-14 13.O 15-Feb-l16 2.24E÷408l 3.86E÷1i5 1.29E+1bl 3.66E+13

23-Feb.-
1.222415:F:2:.F
1.22E+15 +1
1.22E+15 2.94E+13

44+13
+13
+13

E+15 4.21E+13
331059 11S104-1

33r002P2 -.
33; 1061 12P2,30

4.48- 50975. 1301.7 "
4.O48 5.975' 1301.7,

331 1062 12P231 4.481 50975' 1301.71 39.1• U2C12 U2C13' 16-Mar-01O 150 13-Mar-16 2.502E1 4+!
33] 1063 12P232 4.48' 50975' 1301.71 39.161 U2C12YU2C131 16-Mar-O11 15.0 13-Mar-16 I5OE08 I3.73E+1
31064 2R20 4.48 49O000 6126 37."73! U2C1 • u - 14-Feb-03 1D3.1 25-Mar-16

33' 10525 05 4.481 49000' 1298.61 37.73U U23 U21 14-Feb-03 13.1 25-Mar-161
33W 1066 12R225 4.481 490001 1298.6' 37.7'
33! 1067 12R221 4.481 49001i 1298.6' 37.71

U2C131 U2C14
U2C13 U2C14
U2Ci3

1
U2C14

- I. - - - - -- , - - . -4 -.----------1--------~---
14-Feb-03ý 13.1 25-Mar-161 2.25E+08 3.86E+1
14-F-eo-u31 13,1 25-Mar-1o 2.25E+6u8 f3.86E+15

331 1068 12R207 4.48i 49082. 1298.6- 37.8C 14-Feb-03' 13.2 20-Ar-161 2.26E+0813.85E+15 1.292+15
331 1069 12R206 4.48' 49083' 1298.6k 37.8C U2C131 U2C141 14-Feb-03 13.2 21-Apr-161 2.26E+08 3.85E+151 1.29E+15 3.59E+13
33' 1070 2R211 4.48 37.80 U2C1314-Feb-03' 13.2 21-Apr-1 6 2.26E+08 3.85E+15 1.29E+15 3.59E+13
33 1071 '2R2.30 4.48 49083' 1298.6! 3780 U2C13 U2C14 1-4-Feb-0 1221-Ap-16 2.26E+08 3.85E+15 1.29E+15 3.59E+13
33 1072 1S222 4.3 50041i 1261.71 39.66 U1C14 UIC15 15-Feb-021 14.3 185May-16 25.E÷08 3.75E+15 1.25E+15 3.23E+13

1073 IS227 4.3 50043: 1261.71 39.66 UC14 u1C15 -5-e02 14.3 19-May-16 2.56E+08 3.75E+15 1.25E+15 3.23E+13
33j 1074 1 4- -4.3 50045ý 1261.71 39.66 UICI4 UICi- 15-Feb-021 1.3 20-Maj.16 2.56E+08 3.75E+15 1.25E+15 3.23E+1333• 1075 1S2.23 4.3' 50047; 1261.7 . 39.67 UIC14 ULC!5] 14.3
33 1075 1S233 4.3 50047ý 1261.7! 39.67 ULC14' UIC15 15-Feb-02, 14.3 20-May-16 2.586-E08 3.75E+15 1.25E+15 3.23E+13
33 1 1!15-Feb-02 14.3 20-May-16 2.56E+08 3.75E+15 1.25E+15 3.23E+13
33 1077 1S240 4.3 50047. 1261.7i 39.67 U1CI4! UIC15 - -,- 15-Feb-02 14.3 20-Ma 16 2.562+08 3.75E+15 1.25E+15 3.23E+13
33] 1078 "1S ] 4.3 50054 1261.7i 39.67 UIC14 U1C15 - 15-Feb-02 14.3 23-Ma 16 2.572+08 3.752+15 1.24E+15 3.23E+13
33. 1079 1S239 4.3 50054. 1261.7i 39.67 U1C14_UIC15__, 15-Feb-02 14.3 23-May-18 2.572+08 3.752+15 1.242+15 3.232+13
331 1080 lSOO 1 4.3 47684. 1261.71 37.79 U1C14 UIC15 - 09-Apr-04 12.2 7-Jun-16 2.25E+08 3.90E+15 1.33E+15 4.08E+13
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3rd 4th
CvcJe /Cvcle

5th Discharge
Cycle Date

660W
Cool
Time

NPS @
66oW

PPS @
660DSCsI AssysI Assembly Enrich. Sumu EFPO I (MW/i

33 108 1l 15013 4.3 47684;
331 1082 1S024 4.3 47684 1261.7'
3 10 1006 4.31 47686, 1261.71

660W Date Notes-.1
U0-Aor-04 1Y.2 T-Jun-lUI 2.25P+OI
09-Apr-041 12.21 7-j~fl-16I 2.25540693.901E+
09-Apr-041 12.21 8-Jun-161 2.25E+081 3.90E+U-C14 U1CI5F

33. 1084 11SO04 431 47780. 1904.3. 25.09' UIC14 UIC155 C16,33 1085 1ol-- 47780' 1904.3 25.09 U1C14.U1C15UCI

3----P.1•-6s•003 --4.3 477- 1904.3- 25.09 U1C141 UIC15tIC11
33 108.7 'S009 - 4.3 ..4768 10. 25.09 .IC3T Iu 1c uI1c6

4L1088 ;1S015 4. 47786 1904.3, 25.0934' 1089 15020 4.3, 47788 1904.3 25.09 UIC14 UIC15- UIC16
31091 2R310"4 1296.6' 38.16-'U2C-If-2CjAIZ4• f

4-.M2R3•_ I 448 -49547 1f2§86" 3 8.'U2C- "2C1" h

09-Aonr-04 12.2 6-Jul-16! 2.26E+0& 3.[9E+1 -1.3 i151 4.
09-Aor-04 12n 6-jul-1GI!2.26E4G3.89E+'
0-9-Apr0 123 -ul
09Anr-04! 12.3 S-Jul

- =_. =:
.ýA -r,0409-Aor-04

12.J
12.3

4.441 3l

3,42E;+! 5313.42E+1
41-Pei

3410ID93 2R326
341 1094 12,1111

1i
2 9 8

.
6

j

•129867 3142-13
W. I.t•l UZý;1_4 U2f•14L

3.41 50971639.87 JU 3.I7E+13
.1_095 S 1 4 - 47780 184.8

3 1097 IS316 4.31 50603 1261.7
341 1098 11S3G4 1 4.31 50610. 1261.7i

4.UbE+131
1&FR +I!I
15-Feb-02! 14.61 3.04E.+13

3.03E+131
.• -.- .:;. : ::.:.•. •-÷ •.•. ....

15-Feb-021
14.11

4.31 50o10o 1261.71 4U.11 Ul1fl41
40.12 UIC141

14.8 9-Dec-'
34! 1100 [1S301 4.31 50818 1261.7i 15-Feb-02: 14.8 12-Dec-16! 2.64E+01

4.31 50620 1261.7P 40.12 UIC14.UlC
4.31 50620 il.

7j 40.121 U1C14 WC
4.31 50820 _21.71 40A12 U1C14

1 
UlC

'4.3 5-96 1261.71 .. 18, 0CT 1 C

4.31 50696 1261.7 - 40.18t1J1Cf 14VU

1 t15-Feb-02t 14.81 13-Dec-'
15-Feb-02! 14.8 13-Dec-'

t __ 15-Feb-0 148 3De-

b 
115_0ý .02 140 1u-Ja-.

I____Febo02LI 15-Feb-021 14.9 10-Jan-17
'-14,4 lu-Jan-l1

15-Feb-02! 14.9 11-Jan-17
i i

3.7 1+15
3.71E+15
3.7 IE.15
3.71 E+15
3.719+15
3.71E+15
3.71 E+ 15
3.71E4-15
3.94E4-15
3.94 E+15
3.94E+1 5
3.94-E-+19
3.79E+5.-
3.79E+ 15
3.79E+1 5
3.79E+15

t22-Feb-05 112.0 Lu-i-e-1,'
22-Feb-05! 12.0 28-Feb-17

34! 1111
34T 11-

47702 1301.7

,500221 -1298.6.

2-Feb..u , 12.C' LII.reo-
36.651 U2C12! U2C13, 22-Feb-05

1
12.0 28-Feb-

38.521 U2CI3' U2C14 14-Feb-031 14.1 3-Mar-171 2.38E+0a
3Z4 11:1312R3W14_ 4.481 50021, 8 38.52 ( UI I2C14 14-Feb-031 14.11 1..

50021 1298.64
50021, l 2 ý

9B 6
38.52, U2C13 U2CI4 14-Feb-03 14.1
38.52 U2C13! U2C14 14.1 3-Mar-1 71 2.38E+01 1.26E+1!

341 1116 12R105 4.4 47762, 1965.5! 24.3 U2C12, U2C13 U2C1. 22-Feb-O5 12.1 17-Mar-171 2.09E+01 3.93E+1511.33E+i! 4.06E+13
- - -r -i----..- -, - - - .~ - -, , .~- ~ - 'r- -- r ------- - - - - - --------- ~ -~1- -~-==---~t---
341 1117 12R106 4.48 47762 1965.5 24 Uq2C1 2

U;2I t22
U2C.131] U2 I1F 22-Feb-05' 12.1 1 7-ar-1 l 2.I -+OUI 3.U9IE+151.331E+1bl 4.UU[::+131

24.3 U12C13! U2C I 22-Feb-10 12.1 17-Mar-17! 2,09E+01 3.93E+151 1.33E+151 4.06E+13
-- i t ~ - - - - ;.4 - --- -- -- -.-- = -- *-

24.3 ff-----t-CI U2C I2 21 IJ12CI3ý O: tFeb-05 12.1 1 7-Mar-11 2.U0JI'u, 3.U93E+ 15|1.3E- I" 4.U0t+ 13
14-Feb-03
14-Feb-03

14.1
14.1

21-MarLI 2! LIEE0
21-Mar-17! 2.39E40l

3.79t.15 1.25E+1! 3.24E+13
3.24E+13

'14-Feb-03 14.1
14.1

21-Mar- 71 2.39E+10
3.79 +1511.25E51!

3.24-+ 13
3.24E+13

-, - - -- z-t-----------~ - .~ ., -
14-t-eo-u1
14-Feb-03
1T4-Feb-03

14.1
14.1
14.2

ZA~pL
1I 71_2.__&

2g-A1Pr- 2.W39 E+
_0Ao- 1 Y 40540

'ý ý,11511
3ýj7:r=;,5 25E. I

3.23+E1 3
3123E+13

3.79E4+151 1.25E+-513.22E.13
3 1127 2P23 4.48 50129 1935.3 25.90U2C12 U2C13U 14-Feb-03 14.2 10-r-17 2.40E+08 3.79+15 1.25E+15 3.22E.13

35 1128 2P022 4.48 50130 1935.3! 25.90 U2C12._U2C13 U2C14 14-Fe-3. 14.2 10-Aer-17 2.40E+08 3.79E-15 1.25E+15 3.22E+13
3!11 R318 4.48 50199. 1298.6 38.66 U2C13- U2C14 14-Feb-03 +15 1.25E÷15 3.19E+13

35. 1130 243-19 -4 4.48 5 0 1 9 9-71 I 3.8.66 113 U2C 14 1:iEz14 1' L 4.2 54a-171 241E+08 3.78E+15 1.2515+15 3.19E+ 13
35 "' 1 2R327 4.48 50199 128.6 38.66 U2C13'I 14 14-F 5-May-171 2.41E+08 3,78E+15 1.25E+15 3.19E+13

35211 32 4.48 50199 12986 3 U214-Feb-0 14.2 5-Ma1 2.415E+08 3.78E415 1.25E+15 3.19E+13
2P101 4.48 5024 1353 25.96 14-F 22-May

35, 1134 2P102 4.48 2 1935,3 25.96 -U2C12, 12C3 U2C14b 4. 2Ma -17 2.41F+08 3.78E+ 2 15 E13
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Specific st4h660WTotal Power 1st 2nd 3rd 41h 5th Discharge cool66W NPS @ PPS @ MPS @ LE MPS @
DSCs s As Assembly, Enrich. Bumup EFPD (MW/MTU) Cyce I Cye Cyle Cle Cycle Date Time 860W Date 660W 660 660 660W Noles

35f 1135 2P103 4.48 50248i 1935.3' 25.96 U2C12, U2C13 U2C14 14-Feb-)3 14.3 22-May17 2.41E+08 3.78E+15 1.25E+15 3.18+1"3
35' 1136 2P104 4.48 50249! 1935.3 25.97 U2C12. U2C13 U2C14 14-Feb-03 14.3 22-May-17 2,41E÷08 3.75E+15 i.25E+15 3.1E+13
-3511 2R315 4.48 50254, 1298.6 38.70 U2C'13 U2C14 14-Feb-03 14.3 24-May-17 2.41E+08 3.78E+15 1.25E+15 3.17E+13

35 1138 2R317 4.48 50254' 1298.6 38.70 U2C13 U2C14 14-Feb--03 14.3 24-May-17 2.41E+08 3.78E+15 1.25E+15 3.17E+13
351139 12R331 4.48 50254 12986 38.70 u2C13:_U2C14-Feb-03 14.3 24My-17 2.41E+08 3,78E+15 1.252+15 3.172+13
35 1140 2R332 4.48 50254' 1298.6 38.70 U2C13!dU2C 1

- _ 14- -3 4,3 24-Ma 17 2.412+08 3.78E+15 1.25E.15 3.17E+13
35' 1141 2R308 4.48 50264' 1298.6. 38.71 U2C13: U2C14 14-Feb'03 14.3 28-May-17 2.41E+08 3.78E+15 1.25E+15 3.17E+13
35!i42 .- R309 - 4.48 50264 "298.61 38.71 U2C131 U2CI4 14-Feb-03 14.3 28-May-17 2.41E+08 3.78E+15 1.25E+15 3.17E+13,
35 1143 2R311 481 50264:128.6 38.71 U2C13. U2C14 Y 1 14-Feb-03! 14.3J 28-May-1?i 2.41E+08! 3.78E+151 1.25E÷151 3,17E+13I
35 1144 2R325 4.48 50264 1298.6 38.71 U2CI31 U2C14 14-Feb-03 14.3 28-May-17 2.41E+08 3.78E+15 1.25E+15 3.17E+13
351 1145 2R306 4.48 50326ý 129 38.78 U2C1 U2C14- 14-Feb-03 14.4 19-Jun-17 2.42E+08 3.77E+15 1.24E+15 3.15E+13
35, 1146 2R312 4.48 50326ý 1298.6 38.76 U2C13' U2C14 14-Feb-03 1U4 19-Jun-7 2.42E+08 3.77E+15 1.24E+15 3.15E+13
35 1147 2R320 4.48 50326: 1298.6, 38.76 U2C131 

U2C14 14-Feb-03 14.4 19-Jun-17 2.42E+08 3.77E+15 1.24E+15 3.15E+13
35i 1148 22R321 4.48 50326' 1298.6 38.76 U2C13! U2C'I_ 14-Feb-03 14.4 19-Jun-17 2.42E+08 3.77E+15 1.24E+15 3.15E.13
35 1149 12R305 4.48 50404" 1298.6 38.82 U2C13. U2Ci- 14-Feb-03 14.4 17-Jul-17 2.43E+08 3.77E+15 1.24E+15 3.12+13-

1150 2R307 4.48 50404! 1298.6' 38.821 U2C13
1 

U2C14, 14-Feb-03 14.4 17-Jul-17 2.43E+08 3.77E+15 1.24E+15 3.12E+13
35 1'151 2R322 4.48 50404, 1298.6 38.82 U2C13 U2C14; 14-Feb-03 14.4 17-Jul-17 2.43E+08 3.77E+15 1.24E+15 3.12E+13
38 1152 2R337 4.48 504041 1298.6! 38.82 U2C13 U2C1, 14-Feb--O 14.4 17-Jul-17 2.43E+08 3.77E+15 1.24E+15 3.12E+13
3, 1153 15208 4.3 49003' 1904.31 25.73 U1C14U 1C l 5 UlCe,_ 09-Ap-04 13.3 23-Jul-17 2.43E+08 3.82E+15 1.28E+15 3.612+13
36, 1154 '1S216 4.3 49003' 1904.3' 25,73] U1C14 UICls IU1Ci16J 09-Apr-04 13.3 23-Jul-17 2.43E+08 3.82E+15 1.282+15 3.61E+13
381 1155 1S228 4.3 49003' 1904.3' 25.73' U1C14 U1C15 U1C16' 09-Apr-04 13.3 23-Jul-17 2.43E+08 3.82E+15 1.28E+15 3.61E+13
38 1156 2R302 4.48 50438, 1298.61 38.84 U2C13 U2C14 14-Feb-03 14.5 29-Jul-17 2.44E+08 3.77E.15 1.24E415 3.11E÷13
36 1157 2R334 4.48 50438' 12986 38.84, U2C13•U2CT4 14-Feb-03 14.5 29-Jul-17 2.44E÷08 3.77E+15 1.24E+15 3.11E+13
36 1158 2R338 4.48 50438. 1298.6 38.84 U2C132C1 14-Feb-03 14.5 29-Jul-17 2.44E+08 3.77E*15 1.24E-15 3.11E+13
36 1159
3! 1160

!R339 4.48] 50438 1298.6' 38.84 U2C13' U2C14'
R222 4.481 48492 1962.4- 24.71 U2C13 U2C1" U2

14-Feb-03 14.! 29-Juk17 2.44E+08 3.77E+15 1.24E+151 3.11E+13
22-Feb-O0 12.1 24-Oct-17

36 1161 2R227 4.48 48492 1962.4 24.71 U2C1 3 U2C14 U2C1 22-Feb-05 12.7 24-O-17
36 1162 2R228 4.48 48492 19624 24.71 U2C13, U2C1 ý 2Cq15 ' 22-Feb-05 12_7 24Oct-17
36 1163 2R219 4.48 40493 1962,4' 24.71 1 U2C14 U2C15 22-Feb-05 12.7 24-Oct-17
3 1641 2_R101 4.48 485•71'301.7 37.30 U2C12U _2C_13 22.Feb-051 12.7 13-Nov-171

1.31E+151 3.80E. 13________

+151 1.31E+151 3.80E+13
+1511.31E+15~ 3.804131 _______

+151 1.31E+151 IT7E131165
36 1166

1T1
11658

2R102
2Rt07

2R109
R301
2R303

4.481 48557: 1301.71 37.31 U20121 U2C131
U.X2C12;ý U2C 13

22-Feb-O0 12.71 13-Nov-17
4.481 48557. 1301.71 37.31 22-Feb-O. 12.71 13-Nov-17 2,20E+081 3.88E+152 1.31E+151 3.77E2413

1169

4.48 485571 1301.71 37.30 U2CI2 -U2C13 T 22-Feb-05 12.7 13-Nov-17 2.20E+08 3.88E+15 1.31E+15 3.77E+13
4.48 51004 1298.6 39.28 U2C13, U2C14 14-Feb-03 15.0 22-Feb-18 2.51E+08 3.73E+15 1.22E+15 2.91E+13
4.48 51004 1298.6 39.28 U2C13. U2C1, 14-Feb-03 15.0 22-Feb-18 2.51E+08 3.73E+15 1.22E+15 2.91E+13
4.48 51004' 1298.6. 39.28 U2C13' U2Ci, - 14-Feb-03 15.0 22-Feb-18 2.512E+08 3.73E+15 1.22E+15 2.91E+13

254.4201 1986!U2C13' U2CI,3• U1_ '015____________4.48 51004 1298.6. 39.28 U2 3. U2CI4t 14-Feb-03 15.0 22-Feb-18 2.51E+08 3.73E+15 1.22E+15 2.91E+13
3.4 51031i 162581 31.39 U2C7f U2C8 UC1 15-Feb-02 16,2 3-May-18 3.86E+08 3.43E+15 1.14E+15 2.83E+13
3.4 50572; 1615.8, 31.30 U1C9 U1CIO U2C14. 14-Feb-03 15.7 2-Nov-18 3.79E+08 3.46E+15 1.16E+15 3.00E+13

448 49865; 1952.4 25.41 U2C13 U2C1, U2C15 _ 22-Feb-05 13.9 17-Jan-19 2382+08 3.80E÷15 1.262÷15 3.31E+1314.48 49865, 1962.4. 25.41 U2C13M U2C14,=U15' _ 22.-Feb-05 13.9 17-Jan-19 2.36E÷08 3.80E+15 1.26E+15 3.312+134 49892 15 2-F-0 13.9 28-Jan-19 2.37E+08 3.80E+15 1.26E.15 3.30!513
4 .4 8 4 9 8 9 27 19 6 2 .4 1 2 5 ,4 2 U 2 C 1 3 IU2 C lW 3 9 2 - a n 1 . 7 E K2 E 1 1 . 0 + 3

3$U' 1174
361 1176

361 1177 !R211 4.481 49892 1952.4 25.4; U2C13. U2C14! U2C15 22-Feb-O5 13.9 26-Jan-19I 2.37E+081 3.80E+15 1.26E+151 3.30E+13

I1812218 4481 49892A E2 t1 - .4 3U24-l.-U .2C 2e-5 13ý. 26-Jan-191 2.37E+08 3.80E+15 1 3.30E+131
1179 2J 101 3.41 49940. 1917.4 30.8& U2CG7( U2C1 ulIC16 0g-Anr-O4 115.1 2-I~4~-19I 3 7n~+nRI 5 151)F+151 I 1~F.15 3 PAFI.5
1179 ,110 J41 49U4U; 110114 .... i

36' 1180 2Jl10
n/a 1181 i1AB68
n/a

1 
1183 1 iCO01

n/a] 1184 '11C031

n/a 1185 1C039
r'ia 1186 1C205
• 10121

n/al 1188 11K043

3.41 492091 1538.,0j
0.9-APr-U4 24E+13

U2G-8j U2C15: 22-Feb-05 'N"M Q+II i 4 A ni§ 3t-8E768 130NIiIi lt+151 3
31 -- ec-78 3.7 31-Aug--82 1.2916+071 5.06E+151 1.37E+151 7.44E+13lLeaker

4.9J 29-Nov-82 6.902E+071 4.632+15 51.62E+J 8.84j~.aker
.51. 14-Oct-841 9.502E-0 4.821 1.65251 ON I6E11l3 1Le a ker

4.-- 6-Jnj 2.162+0715.042+1511.492+151 6.84E+13feake
U 142 Zo-JAr-7f9 1W-Mar-541 5.3b5+07Q 4.872+15j1.62E+151 7.70E+13[Leaker

257437775. u1 4.71 1. -OCt-b2 4.191+07j4.93E+15 1.59E+15l 7.48E+13 DmgdTopGrid
I 24.Ma,-86 1.16E+0814.62E+15 1.65E+15 8.35E+13 Loaker
I 26-Apr-OIl 1.802+0814.15E+15l 1.47E+151 5.73E+13 I Loadinrg50
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Specific 660W
Total Power 1st 2nd 3rd 4th 5th Discharge Cool NPS @ PPS @ MPS @ LE MPS @

DSCs Assys Assembly Enrich. Bumup EFPD (MWIMTU Iycle Cyle CycJe 'Cye yle Date Time 66oW Date 660W 660 660 660W Notes
i/a 1189IK106 3.4 45723 1382,8' 33.07 UIC8U1C9 U1CIO - 19-Mar-92i 11.4 4-Aug-0 2.99E+08 3.81E+15 1.34E+15 4.88E+13 Loading 50

--- da'"•§ 1K07 -•145707"':32:8 •::3"•-IL Pl• 0C9, -- •(•0 Ii 19-Mar-92, ' 1.4 30-Jul-03 2.9E0 3.81E+151 1.34E+15 4.9E+i13 Loadinq_5
- 9 n/a4 1190ý-1I107 3.4 45707_ 13.82.8k 33.05' U1C8. _UIC9-ulC1o - ! ' 19-Mar-92 11.4 30-Jul-03 2.99E+08 3.81E215 1.34E+15 4.89E+13 Loadino 50

3.4a 1192 1K109 3 45704 1382.8,- -3305' "-iC UiUC9 io•- - 19-Mar-92, 11.4 30Jul-03 2.99E+08 3.81E*15 1.34E+15 4.89E+13 ?
rva: 1193 1K114 F 3.4' 43362 1382.8 31.36 U1C8 U1CG UIC1O. - -19-Mar-92 9.8 30-Qec-01 2.57E+08 3.97E+15 1.42E+15 5.76E+13 LoadingSO

- r- n 1194 1P003 23"4221-'i -9.4" " " -.08, UTCI -U1-C13 U1C14' .- __ 10-Mar-00. 8.6 24-Oct-08_1.51E.08 4.23E+15 1.49E+15 5.84E+13 rod n-13 failed
/lat rv' 1195 1-P004 .-3 422.201--29"- . .••0-• 2U"C3-C -IrIt --1 10-Mar-.0 8.6 24-Oct-08 1.51E+0"8 4.23E+15 1.49E+15 5.84E+13 13 rods failed

n/a 1196 IP005 . 4.3 4208 1829.4L, 23.001 UC12 U1CIC U1 CI - 10-Mar-O00 8.6 26-Sep-08, 1.49E+08 4.24E+15 1.50E+15 5.88E+13 rod a-12failed
-- nahl 1O1 P007 4.3 42084 1829.4 231001 U1C12_-U1C13j 41-1-C14 - 10-Mar-00 8.61 29-Sep-08 1.50E+081 4.24E+1511.50E÷151 5.88E+13, rod n-14 failed

na 11i98nT1P008 4.3 42084 1829.4 23,00 UiC12 U1C13 U1C14 - 10-Mar-00i 8.6 29-Sep-08 1.50E+08 4.24E+15 1.50E 15 5.88E 131rodsa-1 &n-1 failed-1"1199 IPOlO 1 38672W 1829ý.- 21,14 UIC1- 1C-3 ,U1C14,- 10-Mar-00 7.2 4-May-07 1.06E+08 4.43p+15 1STE+15 6.56E+13 pot. reinsert
" n/a 120011 i4-.3-38-67-3-T"h293.4•- 21.14 UTC ffC 14 " 10-Mar-00

1  
7,2 5-ay-O7 1.08E+08 4.43E+15 1.57E+15 6.56+13 ot, reinsert 3

n/a 1201 1P0t2 •"4 --38 1829.4•- 21.14 UI2C 1C- 10-Mar-00 7.2 5-May-07 1.08E+08 4.43E+15 1.57E+15 6.56E+13 Dot. reinsert
r~a IPII 4.: 8 4. 21141WC2 C1. lC4.I0-Mar-O(: 121....

n/a 1202 1P108 .3 47575 1829.4 26.01 U1C12! UIC13-'•C14.-1 -Mar-00 12.1 6-Apr-1•2 2.23E+08 3.91E+15 1.33E+15 4.12E+13 rod l-14failed
n/a 1203 1PI12 4.3" 47512 1829.41 25.97 IC'• 1 C13, UC14,"" ' 10-Mar-0C 12.0N 19-Mar-12, 2.22E+08 3.91E÷15 1.33E+15 4.14E+13 rod a-14 failed
nia 1204 1R023 i4.4 48

9 2 3
' 1849.2. 2•5.-37 U-1c13', I~-1~~- 15-Feb-02. 11.4 15-Jul-13 1.98E+08 3.98E.15 1.36E+15 4.35E÷13rodk-lfailed

a _ 1205 -S005 -.3 467T66 194.3 25.09 UIC14 IC15, UIC16, 09. r-04, 1.2 6-Jul-4 2.26E+08 3.89E+15 1.32E+15 4.05E+13 faeds.ppingle4
-a 1i2 i061 ,06 S 43818 1261.71 1 14,-- UcIC34, 09-Apr-04 ,4 23-Aug-13 1.70E+08 4.15E+15 1.45E+15 5.45E+13 failedsipping 04n/a. 1207 'lS018 4.3 43714. 1281.7 ' 34.65 UIC14 U1CS "" 09-Apr-04 9.4 12-Sep-131 1.71E+08 4.14E+15 1.45E+15 5.42E+13 failed sipping_04

n/a4).?09c 1502 4.3Q 431 126.7 G45 1 I4 U C&WaTT'a,1S021 -3""1.T.. 34.57 1j1C4 1JI5C4 -- 09-Apr-04 9.4 23-Aug-13 1.70E+08 4.15E15 1.45E+15 5.45E+13 failed sipping 04
/a 1101S023 4.3- 43818 1261.73 340.8 ULC14 U.C1- _ 09-Apr-04 9.4 2 ug-13 1.70E+08 4.15E+15 1.45E.15 5.45E+13 failed sipping 04

' 21 )•tS218 4.33150 1253.3 40.1- - 09-Apr-04 15.4 25-Aug-19 2.71E+08 3.68E+15 1.21E+15 2.85E÷13 failed sipping 04
n-a 12111 2H103 34 45-76- 1386.6 U U2 U2C8 17-Mar-89 11.4 13-Aug-00 3.00E+08 3.80E+15 1.34E÷15 4.87E+13 Loading...
n/a 1212 2H1107 3.4 4489 36-6 32.20 U2C6I U2C7 U2Ct 17-Mar-89

1  
10.6 27-Oct-99 2.80E+08 3.88E+15 1.38E+15 5.29E-13 Loading50

n/a T21 2HI-12 3.33.~38.~ 22, U2C-8'1J2C7 U2C81 - 17-Mar-89 11.6 1-Nov.00 3.05E+08 3.78E+15 1.33E+15 4.75E+ 13 Loading 50n/a
t

1214 2Hl13 I 3.4' 46058. 13866' 33.22 , U U2CU2 '_ 17-Mar-89 11.6 1-Nov-00 3.05E+08 3.78E+15 1.33E+15 4.75E+13 Loading50

215 2H118 3.41 45750 1388.6 32.99 U2C6 U2C7 U2C. 17-Mar-89 11.4 8-Auq0 3.OOE+08 3.80+E15 1.34E+15 4.87E+13 Loading 50
n/a 1216 2J014 4.05 40498• 529"3 26.48 U2C71 U2C8 U2C9, 19-Feb-93 8.0 30-Jan-01 1.47E+08 4.30E+15 1.53E+15 6.35E2+13 Loading 50
n/a 1217 2J029 4. 45093-1529.3 29.49, U2C-"- U2C8 U2C9' 19-Feb-93 10.5 2-Aug-03 _2.12E+08 4.01E+15 1.40E+15 5.02E+13 Loading 50
n/a 1218 2J037 4.05 ' 38644 15293 25.27 U2C71 U2C8 ____ ____(_9_, 19-Feb-93 7.2 11-May-00, 1.23E+08 4.41E+15 1.57E+15 6.70E+13 Loading 50
nia 1219 2K123 4.08 41788, 110-.9 37.75 U2C8t U2CG 1 9-Feb-9_ 8.5 30-A 1 1.63E+08 4.22E*15 1.50E+15 0.03E+13 Loain_50n/a 1220 2K1124 4.081 42372 1106.9' 38.28 U2C8! U2C9 19-Feb-93 8.8 15-Dec-01 1.71E+08 4.19E÷15 1.48E+15 5.87E+13 Loadin -.

rna 1221 2,K125 4.081 42728 1106.9r 38.60 U2C8 UC9- 19-Feb-9:, 90 22-Feb-O 1.76E+08 4.17E+15 1.47E+15 5.77E+13 Loading 50
_n/a 1222 2K127 4.08 41817, 1106.9 37.78 U2C8 UK-C9% 19-Feb-93 8.5 4-Sep01 1.63E+08 4.22E+15 1.50E+15 6.02E+13 Loadig50

a-/a -1223 2K201 408 -213-T-06-9 38.07 U2C8 U2C9, - 19-Feb-9 6.7 I-Nov-01 1.67E+08 4.20E+15 1.49E+15 5.93E+13 Load ing__,5
n/ 1224 2204 4.08 408501 11.9 36.90 U2C8 U2C9 19-Feb-93 861 23-Mar-01 1.50E+08 4.28E+15 1.52E+15 6.26E+13 Loadinl 50
n/ 1225 2K206 4.08 40850: 1106.9k 36.90 U2C8 U2C9 19-Feb-93. 8,1 23-Mar-01 1.50E+08 4,28E+15 1.52E+15 6.26E+13 Loading 50
n/a, 1226 2K207 4.08..-7-26-.9t "3"?-•5- 2 C 9 19-Feb-94, 873 26-Ma1-01 -155E+08 4.26E+15 1.51E2+15 6.17E2113 Loading 50
na 1 O 40•56 19-F12-922 82 135•,••ol •4•.0•8+48 E+15 2136+15 1.267+13 Loading 50
- /a-- _2n/ 2K211 410, 423740-. 1106.9 37-25 U2C8 "U2C9 19-Feb-93, 8.3 26-May-01 1.55E+08 4.26E+15 1.51E+15 6.17E+13 Loading 50-- '-1-2a19- 2K215 4"•.-......-88 42132FU- 1-!66.9§7' .38-.)7" U2i..-'-8tt-2!C9 19-Feb-9"3 8.7 1-Nov-01 1.67E+08 4.20E+151 1.49E+15 5,9"3E+ 13 Load i.__ng 50--

"•'• 123"2K216 1 4-08" 41232-'10-6.9. "37.25 •U2C "-U-2-C9 19-Feb-93; 8.3 25-May-11 -1.55E+081 4.26E÷15• 1.52E+15 6.17E+13 Loading 50
n-1. 1231 2K217 4. "*4•213-•0"8•9.,q" 38.07 (1•-U2"9 19-Feb-931 8.7 t-,Nov-01 1.67E+081 4.20E*15 1.49E+15 5.93E+131Loadin 50

... /. l12 3 2 2K 2 1 9 4 .0 8 ! - 4 2-4 0-•5"- ' 1 1 0{ 6 .9J- "3 -8 ; -3 1 - UI- L12C8 ' - C 9 1 9l-F e b -9)3 I, 8 .8 2 2 - C vc -o l 1 .7 1 E + 0 8 1 4 .19 E + 15 1 ,4 8 E + 15 5 .8 6 E + 1 3 ! L o a d in g 5 0 2
n/a 1233 2K221 4.08 4220V 1106.9' 3813 U2C8 U2C9, - 19-Feb-93 6,7 14-Nov-01 1.68E+08 4.20E+15 1.49i+15 5.92E+131LoadirN50g--- •a' 1234 2 .1 4.-4V4221169-+ 2"8'-" uT2C-g I '"9-Feb-93 8.3 25-MaytQ! 1.55E+08 4.26E+15'1.52E+ 15 6.17E÷+131 Loading 50
n/a; 1235 2K224 4.G' 420-6-1106-9' 38.13. UI2C8 U2C9 19-Feb,-93 8.,7 14-Nov-01 1.68E÷0814.20E+15 1.49E+15 5.92E+13 Loading 50 '
n/- 1236 2K225 4.08 4N240%5 16•+-'06."9',238.1 =81U2C9 19ý-Fetb-g-9! 8.8 22-Dec-01 1.71E÷08 4.19E+1511.48E+15 5.86E+13' Loaýding 50

n,1237 2K226- 4.8,4205 '--1-6.9. 3&3l 2C -9 U2 19ý-Fetb-g 8.8 22-Dec-01 1.71E+08 4.1"9E+151 1.48E+15 5.86E+15 odi~5

ORa 1238 i2MO0 I 4 38922 1860.11- 092 U"2C1'0 U2C1l U2C12, 12-Mar-991 7.3 13-Jul-06 1.30E+08 4.382+15 1.57E+15 6.69E+13 ot reinsert
"~ ~~~~ ~~ niaI 123 k2M00 _ _•88-- • L• • U-C•'UC212-y2-Mar9, 7-3 13-Jul-06 1.30E+08 4.38E÷15 1.57E+15 8.69E+13 ornst
1"2"40""2M003 -30"-a--l-----2_ -UT0U211'U2Ci2; 12.-Mar-9 7.4 ,5-•Aun-06 1.32E+08 4.37E+15 1,56EE÷15 6.66E+13• pot.reinsert

r- 2O4 4 38922 1861i _ _ _ _ _ _ _T_ _ _ _ -2_n/a 2 4 4 9095 18610.1 21.02.-U2C0 U2Cll1 U2C12. 12-Mar-991 7.3 13-Ju.-06 1.30E+08 4.38E+15 1.57E÷ 15 6.692+13 ot reinsert"- 1 --a 24-4d ,2M005 4= .3095 1866 1' 212 21 21JUC2 2M r_• '"4 -uq [132E+08 T.3E.+15 1.56E+15:66E1



Appendix E 32P+SourceTerm - 660 Time (BUL52) CA06721 p. 105

" I Specific 660W
Total Power 1st 2nd 3rd 4th 5th Discharge Cool NPS @ PPS @ MPS @ LE MPS @

DSCa As ssembly Enich. Surnu EFPD (MWIMTU) Cy e C C d Cyce Date Time 660W Date 660W 6660 60 660W Notes
n/a 1243 2M010 f 4 36922 1860.1 20.92 U2C10 U2C11 U2C12; 12-Mar-99 7.3 13-Jul-06 1.30E+08 4.38E*15 1.57E-15 6.692+13 pot. reinsert

-n/a 1244 12M011 -4 390951 1860.1A 21.02- U2C10 U2C11 U2-C12 12-Mar-99 7-4 5-Au-06 1.32E+08 4.37E-15 1.56E+15 6.66E+13 ot. relnsert
rla, 1245 ,2M012 39095 1860.1 21.021 U2C10 U2C1I U2C12 12-Mar-99 7.4 5-Aug-06 1.32E+08 4.37E+15 1.56E+15 6.66E+13 pot. reinsert
n/a 1246 2P001 4.48 40560' 1935.3 20.96 U2C12 U2C13 U2C14 14-Feb-03, 7.8 25-Nov-10 1.19E+08 4.35E÷15 1.53E+15 6.16E+13 rod n-12 failed
n/F T127 2P002 4.46. -40560 9.." -296 U2C125..2C13' U2C14 14-Feb-03 76 25-Nov-10 1.192*08 4.35E÷15 1.53E+15 6.162+13 rods a-13+ 14 failed

rnda 1248 12P003 '4.48 40560"-935.3! 20.96 U2C12 2C 13 U2C14. 14-Feb-03 7.8 25-Nov-10 1.19E+08 4.35E+15 1.53E+15 6.162+131rod 1-2 failed
r-/a 1249 2P005 4.48, 50105 1935.3! 25.89 U2C12J U2C13' U2C14' 14-Feb-03' 14.1 2-Apr-17 2.39E+08 3.79E+15 1.25E+15 3.23E+13 rod a-1 failed

7i 5012 '2P006 4.46, 501-051935.3, 25.689 U2C12 U2C13, U2C14! 14-Feb-03 14.1 2-Apr-17 2.39E+08 3.79E+15 1.25E+15 3.23E+131rod e-4 failed
1251 21017 4.48 40615 1935.3" 20.99 U2C12, U2C13 2C14; 14Feb-03t 7.8 3-Dec-10 1.20E+08 4.35E+15 1.53E+15 6.15E÷131rods n-1,3.5failed

n/at 1252 .2,002 -.- 46 0889 13,0i- 3141 U2C12:U2C13 __ 22-Feb-O5 7.9 22-Jan-13 1.23E+08 4.33E215 1.53E÷15 6.10E+13 failed sipPing 05
n/a 1253 2R005 4.48 40889. 1301.71 31.41 U2C12_ U2C13- 22-Feb-051 7.9 22-Jan-13 1.23E208 4.33E+15 1.53E+15 6.10E+13 failed i ing 05
n/a. 1254 2R203 4.48 49865 1962.4A 25.41 U2C13! U2C14 U2C15- 22-Fe-05 13.9 17-Jan-19 2.36E+08 3.80E+15 1.26E+15 3.31E+13 failed Sipping 05
n/a1-2552R215 4.4 496'65 1962.4 25.41 U12C13!J2C14 U2C15 - 2 .2-Feb-O 1.9 i 17-Jan-19 2.36E+08 3.80E+15 1.26E+15 3.31E+13 failed siPing 5
n/al 1256 .2R223 4.485 49892. 1962.4, 25.421 U2C131 U2C14j U2C15! 22-Feb-05 13.9. 26-Jan-19 2.372,06 3.80E÷15 1.26Eq15 3.302+13 failed sipping 05
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Appendix F 32P+SourceTerm - Axial Profiles CA06721 p. 107

I Node Burnup (GWd/MTU x 0.1)
plane node (!n) 1-SO 3-Si 8-$2 21-SO 45-SO 62-,J 54-RO 45-R2 21-RI 14-R2 8-R2 3-Ri 1-RI 2-RO Average

bottom 1 3.500 2.6689 2.743 2.8928 2.7829 2.6683 2.881 2.2784 2.8552 2.7482 2.9396 2.9414 2.7448 2.8474 2.2737 2.733
21 3.500 3.5647 3.6629 3.8669 3.7036 3.5646 3.7742 3.0115 3.7299 3.6099 3.8451 3.8475 3.6053 3.7102 3.0053 3.607
3 3.500 4.2539 4.3705 4.5995 4.4119 4.2538 4.4609 3.6177 4.4171 4.2986 4.5537 4.5563 4.2931 4.3886 3.6103 4.292
4 1.500 4.5666 4.6899 4.9156 4.7-331_ 4.5664 4.8199. 3.8975 4.7069 4.6032 4.8512 4.8536 4.5972 4.6819 3.8896 4.598
5 2.000 4.7102 4.8355 5.0419 4.8814 4.71 4.8708 4.0297 4.8170 4.7377 4.9622 4.9646 4.7313 4.8093 4.0214 4.723
6 5.466 4.9019 5.0402 5.2346 5.0772 4.9017 5.103 4.2126 4.9898 4.9291 5.1371 5.1396 4.9222 4.9848 4.2040 4.913
7 7.874 5.064 5.21188 5.4138 5.2429 5.0643 5.2642 4.3716 5.1508 5.0995 5.3013 5.3040 5.0922 5.1362 4.3628 5.078
8 7.874 5.1246 5.2858 5.4851 5.3068 5.1253 5.3319 4.4336 5.2161 5.1664 5.3679 5.3709 5.1591 5.1966 4.4247 5.142
9 5.796 5.1354 5.2983 5.4994 5.3209 5.1362 5.3539 4.4462 5.2303 5.1798 5.3819 5.3850 5.1725 5.2123 4.4373 5.156

10 5.796 5.135 5.2985 5.5001 5.3235 5.1359 5.3641 4.4467 5.2320 5.1801 5.3827 5.3857 5.1728 5.2171 4.4378 5.158
11 7.874 5.1322 5.2963 5.4979 5.3243 5.1331 5.3736 4.4443 5.2309 5.1769 5.3801 5.3831 5.1698 5.2206 4.4354 5.157
12 7.874 5.129 5.2937 5.4952 5.3252 5.13 5.3838 4.4410 5.2292 5.1725 5.3763 5.3793 5.1656 5.2243 4.4321 5.156
13 5.796 5.1273 5.2924 5.4939 5.327 5.1283 5.3931 4.4386 5.2284 5.1692 5.3735 5.3764 5.1624 5.2283 4.4298 5.155
14 5.798 5.1266 5.2923 5.4937 5.3294 5.1278 5.4017 4.4371 5.2283 5.1669 5.37171 5.3746 5.1602 5.2322 4.4283 5.155
15 7.874 5.1272 5.2934 5.495 5.3334 5.1284 5.4124 4.4363, 5.2291 5.1649 5.37031 5.3733 5.1584 5.2377 4.4274 5.156
16 7.874 5.1289 5.2958 5.4976 5.3393 5.1303 5.4247 4.4356 5.2301 5.1627 5.3689 5.3718 5.1564 5.2440 4.4268 5.158
17 5.796 5.1301 5.2975 5.4992 5.344 5.1316 5.4337 4.4337 5.2295 5.1589 5.3659 5.3688 5.1528 5.2479 4.4249 5.158
18 5.796 5.1274 5.2951 5.4962 5.3443 5.129 5.4369 4.4279 5.2242 5.1506 5.3583 5.3612 5.1447 5.2469 4.4192 5.154
19 7.874 5.107 5.2742 5.4728 5.327 5.1085 5.4226 4.4052 5.2002 5.1224 5.3312 5.3339 5.1168 5.2296 4.3966 5.132
20 7.874 5.016 5.1793 5.3706 5.2382 5.0172 5.3405 4.3201 5.1091 5.0244 5.2359 5.2381 5.0193 5.1510 4.3118 5.041
21 5.466 4.7985 4.9504 5.1322 5.0184 4.7993 5.1328 4.1255 4.9044 4.8081 5.0281 5.0297 4.8036 4.9611 4.1176 4.829
22 2.000 4.562 4.7016 4,881 4.7761 4.5627 4.8523 3.9144 4.6941 4.5806 4.8183 4.8198 4.5764 4.7508 3.9067 4.600
23 1.500 4.3986 4.5335 4.7192 4.6074 4.3993 4.7934 3.7676 4.5619 4.4259 4.6880 4.6895 4.4220 4.6020 3.7601 4.455
24 3.500 4.0699 4.197 4.3989 4.2665 4.0706 4.3922 3.4687 4.2391 4.0926 4.3643 4.3660 4.0889 4.2755 3.4612 4.125
25 3.500 3.3688 3.4738 3.6564 3.5396 3.3694 3.6616 2.8413 3.4842 3.3706 3.6271 3.6287 3.3670 . 3.5237 2.8344 3.410

top 26 3.500 2.4808 2.5572 2.6869 2.6192 2.4807 2.7259 2.1117 2.4903 2.5095 2.7290 2.7301 2.5067 2.5186 2.1062 2.518
Assembly Avg BU 4.8013 4.9518 5.1473 4.9942 4.8021 5.0648 4.1391 4.9058 4.8343 5.0471 5.0497 4.8283 4.9130 4.1308 4.829f



Appendix F 32P+SouvreTerm - Axal Proflies CA06721 p. 108

136.701I
I Node SulAv9 Bu|

plane dZ/helght 1-SO 3-51 8-52- 21-SO 45-SO 62-3* 54-R0 45-R2 21-RI 14-R2 8-R2 3-RI 1-RI 2-RO Average
1 0.0256 0.556 0.554 0.562 0.557 0.556 0.569 0.550 0.582 0.568 0.582 0.582 0.568 0.580 0.550 . 0.566
2 0.0256 0.742 0.740 0.751 0.742 0.742 0.745 0.728 0,760 0.747 0.762 0.762 0.747 0.755 0.728 0.747
3 0.0256 0.886 0.883 0.894 0.883 0.886 0.881 0.874 0.900 0.889 0.902 0.902 0.889 0.893 0.874 0.889
4 0.0110 0.951 0.947 0.955 0.948 0.951 0.952 0.942 0.959 0.952 0.961 0.961 0.952 0.953 0.942 0.952
---"5 0.0146 0.981 0.977 0.980 0.977 0,981 0.962 0,974 0.982 0.980 0.983 0.983 0.980 0.979 0.974 0.978
6 0.0400 1.021 1.018 . 1.07 1.017 1.021 1.008 1.018 1.017 1.020 1.018 1.018 1.019 1.015 1.018 _ 1.017
7 0.0576 1.055 1.054 1.052 1.050 1.055 1.039 1.056 1.050 1.055 1.050 1.050 1.055 1.045 1.056 1.051
8 0.0576 1.067 1.067 1.066 1.063 1.067 1.053 1.071 1.063 1.069 1.064 1.064 1.069 1.058 1.071 1.065
9 0.0424 1.070 1.070 1.068 1.065 1.070 1.057 1.074 1.066 1.071 1.066 1.066 1.071 1.061 1.074 1.068

10 0,0424 1.070 1.070 1.069 1.066 1.070 1.059 1.074 1.066 1.072 1.066 1.067 1.071 1.062 1.074 1.068
11 0.0576 1.069 1.070 1.068 1.066 1.069 1.061 1.074 1.066 1.071 1.066 1.066 1.071 1.063 1.074 1.068
12 0.0576 1.068 1.069 -, 1.068 1.066 1.068 1.063 1.073 1.066 1.070 1.065 1.065 1.070 1.063 1.073 1.068
13 0.0424 1.068 1.069 1.067 1.067 1.068 1.065 1.072 1.066 1.069 1.065 1.065 1.069 1.064 1.072 1.067
14 0.0424 1.068 1.069 1.067 1.067 1.068 1.067 1.072 1.066 1.069 1.064 1.064 1.069 1.065 1.072 1.067
15 0.0576 1.068 1.069 1.068 1.068 1.068 1.069 1.072 1.066 1.068 1.064 1.064 1.058 1.066 1.072 1.068
16 0.0576 1.068 1.069 1.068 1.069 1.068 1.071 1.072 1.066 1.068 1.064 1.064 1.068 1.067 1.072 1.068
17 0.0424 1.068 1.070 1.068 1.070 1.069 1.073 1.071 1.066 1.067 1.063 1.063 1.067 1.068 1.071 1.068
18 0.0424 1.068 1.069 1.068 1.070 1.068 1.073 1.070 1.065 1.065 1.062 1.062 1.066 1.068 1.070 1.067
19 0.0576 1.064 1.065 1.063 1.067 1.064 1.071 1.064 1.060 1.060 1.056 1.056 1.060 1.064 1.064 1.063
20 0.0576 1.045 1.046 1.043 1.049 1.045 1.054 1.044 1.041 1.039 1.037 1.037 1.040 1.048 1.044 1.044
21 0.0400 0.999 1.000 0.997 1.005 0.999 1.013 0.997 1.000 0.995 -- 0.996 0.996 0.995 1.010 0.997 1.000
22 0.0146 0.950 0.949 0.948 0.956 0.950 0.958 0.946 0.957 0.948 0.955 0.954 0.948 0.967 0.946 0.952
23 0.0110 0.916 0.916 0.917 0,923 0.916 0.946 0.910 0.930 0.916 0.929 0.929 0.916 0.937 0.910 0.922
24 0.0256 0.848 0.848 0.855 0.854 0.848 0.867 0.838 0.864' 0.847 0.865 0.865 0.847 0.870 0.838 0.854
25 0.0256 0.702 0.702 0.710 0.709 0.702 0.723 0.686 0.710 0.697 0.719 0.719 0.697 0.717 0.686 0.706
26 0.0256 02517 0.516 0.522 0.524 0.517 0.538 0.510 0.508 0.519 0.541 0.541 0.519 0.513 0.510 0.521

'_ 1.000



Appendix F 32P+SourceTerm - Axial Profiles CA06721 p. 109

I (Node BuIAvg Bu)4.38
_plane dZ/helght 1-SO 3-SI 8-S2 21-50 45-S0 62-J* 54-RO 45-R2 21-RI 14-R2 8-R2 3-RI 1-RI 2-RO Average
bottom 1 0.0256 0.076 0.075 0.080 0.077 0.076 0.084 0.073 0.093 0.084 0.094 0.094 0.084 0.091 0.073 0.082

2 0.0256 0'271 0.267 0.285 0.270 0.271 0.275 0.248 0.301 0.278 0.303 0.304 0.278 0.292 0.248 0.278
3 0.0256 0.588 0.578 0.611 0.581 0.588 0.573 0.554 0.631 0.598 0.637 0.637 0.597 0.610 0.554 0.596
4 0.0110 0.803 0.788 0.817 0:790 0.802 0.805 0.768 0.834 0.807 0.841 0.841 0.807 0.810 0.768 0.806
5 0.0146 0.919 0.901 0.913 0.905 0.919 0.843 0.889 0.923 0.915 0.928 0.928 0.915 0.911 0.889 0.907
6 0.0400 1.095 1.081 1.077 1.075 1.094 1.033 1.080 1.077 1.089 1.081 1.080 1.088 1.066 1.080 1.078

_____ 7 0.0576 1.263 1.259 1.248 1.237 1.262 1.184 1.271 1.238 1.264 1.240 1.240 1.263 1.215 1.271 1.246
8 0.0576 1.331 -1.331 -1.321 1.305 1.331 1.253 1.352 1.309 1.338 1.310 1.310 1.337 1.279 1.352 1.317
9 0.0424 1.343 1.345 -1.337 1.320 1.343! 1.276 1.369 1.324 1.353 1.325 1.326 1.352 1.296 1.369 1.333

10 0.0424 1.343 1.345 1.337 1.323 1.343 1.286 1.369 1.326 1.354 1.326 1.326 1.353 - 1301 1.369 1.335
11 0.0576 1.339 1.343 1.335 1.324 1.339 1.296 1.366 1.325 1.350 1.323 1.324 1.349 .1.305 1.366 1.334
12 0.0576- 1.336 1.340 1.332 1.325- 1.336 1.307 1.362 1.323 1.345 1.319 1.319 1.344 1.309 - 1.362 1.332
13 0.0424 1.334 1.339 1.331 1.327 1.334 1.317 1.358 1.322 1.341 1.316 1.316 1.341 1.313 1.358 1.331
14 0.0424 1.333 1.338 1.330 1.329 1.333 1.326 1.356 1.322 1.339 1.314 1.314 1.338 1.318 1.356 1.331
15 0.0576 1.334 1.340! 1.332 1.334 1.334 1.338 1.355 1.323 1.336 1.313 1.313 1.336 1.324 1.355 1.333
16 0.0576 1.336 1.342 1.335 1.340 1.336 1.351 1.354 1.324 1.334 1.311 1.311 1.334 1.331 1.354 1.335
17 0.0424 1.337 1.344 1.336 1.346 1.338 1.361 1.352 1.323 1.330 1.308 1.308 1.330 1.335 1.352 1.335
18 0.0424 1.334 1.342 1.333 1.346 1.335 1.365 1.344 1.317 1.320 11.300 300 1.321 1.334 1.344 1.331

19 0.0576 1.311 1.319 1.308 1.327 1.311 1.349 1.314 1.291 1.289 1.271 1.271 1.290 1.315 1.314 1.305
20 0.0576 1.211 1.218 1.205 1.233 1.212 1.262 1.206 1.195 1.184 1.175 1.174 1.185 1.230 1.207 1.207
21 0.0400 0.997 0.999 0.987 1.021 0.997 1.060 0.986 0.999 0.976 0.984 0.983 0.978 1.044 0.986 1.000
22 0.0146 0.799 0.797 0.792 0.822 0.799 -0.829 0.783 0.824 0.789 0.816 0.815 0.791 0.863 0.783 0.808
23 0.0110 0'.681 0.679 _ 0.683 0.702 0.681 0.785 0.662 0.727 0.679 0.724 0.723 0.680 0.751 0.662 0.702

24 0.0256 0.485 0.484 0.502 0.501 0.485 0.535 0.461 0.527 0.482 0.529 0.528 0.483 0.544 0.461 0.501
25 0.0256 0.212 - 0.211 0.223 0.221 0.212 0.241 0.192 0.223 0.206 0.235 0.235 0.206 0.233 0.192 0.218

top 26 0.0256 0.055 0.055 0.058 0.059 0.055 0.066 0.052 0.051 0.056- 0.068 0.067 0.056 0.053 0.052 0.058
Peaking Factor 1.111 1.113 1.1081 1.109 1.111 1.103 1.118 4 1 1101.10



Appendix F 32P+SourceTerm - Axial Profiles CA06721 p, 110

group pho group neu group

ht (in) photon neutron pho prob neu prob map prob prob
3.500 0.566W 0082 0.01'4' 0002 1 f145-02' 1.91E-03........ ...-." ....... ... ....... ... .. . i • . ...... T o . . " i .4 E -6 I9 E 0 3

7.000, 0./47* 0.27W :0'19i 0'006: 2,
10.500 -0.889 0. 596 0.023! 0.014 2 4,19E-02; 2ý02E021
12.000 0952 0.806 0.0101 0,008 3 .
14.000: 0.?787 0.907 0.014 0.012 : 3:2•:34bi~ ~ .. .0...... . ..... : 4 .... .. 6 • : ..... 0 5..... - .... ': ........ . . ."...

1.6 1.017. 1,078, 0.041! 0.0391 3 6.54E-02 - 5.89E-021
'T 3S 2l-4 -: -:i• • ............ • • 7i .. ..6•d6 i : & o~s . 4 ...................... . ..............-......2.3401 1.051: 1 246; 0.061 -0.065, 4

1524 ()We5 1.317T 0.061. 0.068 4

•1680~~~~~ ~~~~~ ..-. 08 .....--.3:-i .......0 . 7:9 4.. ........... ....:=::i...... .......41.01o. 1.0W-68 1333,i 0.045, 0.051 4
46.806' 1.ý0681 1.3351 0.05 0.05 1 4'

............~~ ~ ~~~~ .......... 6 . 6 i' / 4 ::"t. "•
54.680 1.068 1.3M4 0,062 .0.069 4
62,554. 1.068 1 o32 0061 0.0169 4
6 8.3 50 1 067 1.331 0.0.15 0,051 4
74 146C 106 1.331, C, 0045 0.051 4
82.0120 106 1., -333 0 c.061 0.069 4
89.8941 1 068 1.335) 0,062 0.069 4
9 5691O 1.0638 1.335 0,045, O0.01 4

101.487 - 1,0637 j.331 0.045` 0.051 4
109.361 1.,06,3 1. 1305 0.06nP)1 0.068 4
117,235 1.0 44 107 " .. 060, 0.0663 4 7.,G1I EL- 0 1 8A ,E -0 1
122.701 1.000 I000 0,040. 0. 036 ,5

1401 0,952~ 0.808. 0.0141 0 .011 5
126.20 1 0.922 0.702 0,010 0007. 5 6, 40F-02~ 5V3E-02
129.701 0.854 0ý501 02 0.012' 6
133:201 0.76" 0 S....2.18 .0 08 :0.005 6 4.1OE-02 1 .66-02

.136.70 01 0,521 . 0586 0.013. 0.01 7 1.33E-092 133E-03
1000.... 10001 1.000, 1.000

1 .6001 MO0

1.400

1,200~

1.0"oo

iI0.600

0,600
.40.000

0.200
i .

K phloton. . ...................

150M00

085 ' 2 1 "...........

;85i 5,:35F-02 1 .Z'ft6•-E:2': 1:33E'-3

0 50.000 10

199F-b03 2 05E-02 5 921E-02

0.000



Appendix F 32P+SourceTerm - Axial Profiles CA0672-1 p. 111
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Appendix F 32P+SourceTerm - Axial Profiles CA06721 p. 112
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Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 114

E B DBwatt time h3 c14 1c136 Ico60 se79 kr8l kr85 sr89 sr9O Ly90 1nb94 zr95 tc99 rul03
2.05 16 660 3.171 1.54E+02 6.44E-01 2.02E-02 7.07E+02 1.31E-02 9.68E-09 1.52E+03 11.04E-01 1.43E+04 1.43E+04 2.93E-02 4.36E+00 2.81E+00 2.22E-03
2.05 18 660 3.48 1.66E+02 7.27E-01 2.27E-02 7.58E+02 1.46E-02 1.22E-08 1.64E+03 6.28E-02 1.56E+04 1.56E+04 3.31E-02 2.77E+00 3.13E+00 1.44E-03
2.05 20 660 3.73 1.77E+02 8.10E-01 2.52E-02 8.08E+02 1.62E-02 1.51E-08 1.74E+03 3.16E-02 1.68E+04 1.68E+04 3.70E-02 1.46E+00 3.44E+00 7.61E-04
2.05 42 660 9.88 2.15E+02 1.79E+00 5.29E-02 6.93E+02 3.21E-02 7.62E-08 1.97E+03 9.27E-16 2.43E+04 2.43E+04 8.05E-02 3.25E-11 6.45E+00 6.22E-212.05 44 660 11.43 2.04E+02 1.88E+00 5.54E-02 5.87E+02 3.35E-02 8.48E-08 1.83E+03 1.83E-19 2.40E+04 [2.40+04 8.45E-02 4.97E-14 6.69E+00 7.27E-26

2.45 16 660 3.11 1.48E+02 5.63E-01 1.77E-02 6.51E+02 1.32E-02 8.43E-09, 1.59E+03 - 1.19E-01 1.51E+041 1.51E+04 2.72E-02 4.80E+00 2.83E+00 2.30E-03
2.451 18 660 3.42 1.60E+02 6.37E-01 2.00E-02 7.01E+02 1.48E-02 1.072_081.712+03 7.52E-02. 1.4E 1.642E+04 3.08E-021 3.14E+00 3.16E+00 1.54E-03
2.45 20 660 3.68 1.72E+02 7.11E-01 2.22E-02 7.47E+02 1.630-02 -. 32E--- 1.3E+(3 4.07E-02 1.78E+04 1.78E+04 3.45E-02 1.782+00|3.47E+00 8.73E-04
2.451 22 660 3.90 1.83E+02 7.87E-01 2.45E-02 7.93E+02 1.79E-02 1.61E-08 1.94E+031 1.29E-02 1.90E+04 1.90E+04 3.81E-02 6.23E-01 3.79E+00 2.84E-04
2.45 24 660 4.19 1.93E+02 8.65E-01 2.68E-02 8.29E+02 1.94E-02 1.93E-08 2.04E+03 6.35E-04 2.02E+04 2.02E+04 4.18E-02 8.19E-02 4.09E+00 3.64E-06
2.45 26 660 4.53 2.01E+02 9.43E-01 2.91E-02 8.55E+02 2.09E-02 2.29E-08 2.12E+03 3.60E-04 2.12E+04 2.12E+04 4.55E-02 4.82E-02 4.39E+00 2.17E-06
2.45 28 660 4.82 2.10E+02 1.02E+00 3.14E-02 8.79E+02 2.24E-02 2.70E-08 2.19E+03 1.33E-04 2.22E+04 2.22E+04 4.931-02 1.90E-02 4.68E+00 8.25E-07
2.45 30 660 5.20 2.16E+02 1.10E+00 3.37E-02 8.92E+02 2.39E-02 3.14E-08 2.24E+03 3.77E-06 2.32E+041 2.32E+04 5.31E-02 1.50E-03 4.96E+00 5.95E-09
2.45 32 660 5.64 2.21E+02 1.19E+00 3.612E-02 8.93E+02 2.54E-02 3.63E-08 2.28E+03 1.66E-06 2 .39 E+04 2.39E+04 5.69E-02 6.88E-04 5.24E+00 2.71E-09
2.45 34 -660 6.08 2.25E+02 1.27E+00 3.85E-02 8.90E+02 2.68E-02 4.17E-08 2.31E+03 2.73E-08 2.48E+04 2.48E+04 6.07E-02 3.26E-05 5.51E+00 1.12E-1 1
2.45 36 660 6.70 2.27E+02 1.35E+00 4.08E-02 8.64E+02 2.83E-02 4.75E-08 2.30E+03 8.68E-09 2.532+04 2.532+04 6.45E-02 1.09E-05 5.78E+00 3.66E-12
2.45 38 660 7.40 2.27E+02 1.44E+00 4.32E-02 8.26E+02 2.97E-02 5.38E-08 2.28E+03 1.12E-10 2.58E+04 2.58E+04 6.84E-02 4.02E-07 6.04E+00 1.17E-14
2.45 40 660 8.27 2.24E+02 1.52E+00 4.56E-02 7.71E+02 3.11E-02 6.07E-08 2.23E+03 8.91E-13 2.61E+04 2.61E+04 7.22E-02 9.28E-09 6.29E+00 2.29E-17
2.45 42 660 9.391 2.19E+02 1.61E+00 4.80E-02 6.94E+02 3.25E-02 6.80E-08 2.15E+03 4.82E-15 2.62E+04 2.62E+04 7.62E-02 1.48E-10 6.54E+00 3.03E-20
2.45 44 660 10.79 2.09E+02 1.70E+00 5.04E-02 6.00E+02 3.39E-02 7.59E-08 2.02E+03 1.11E-17 2.60E+04 2.60E+04 8.00E-02 1.03E-12 6.78E+00 1.68E-23
2.73 20 660 3.641 1.68E+02 6.54E-01 2.04E-02 7.11E+02 1.64E-02 1.21E-08 1.88E+03 4.71E-02 1.83E+04 1.83E+04 3.30E-02 1.98E+00 3.49E+00 9.41E-04
2.73 22 660 3.87 1.79E*02 7.25E-01 2.26E-02 7.56E+02 1.80E-02 1.47E-08 2.OOE+03 1.73E-02 1.97E+04 1.97E+04 3.65E-02 7.92E-01 3.81E+00 3.58E-04
2.73 24 660 4.13 1.90E+02 7.97E-01 2.47E-02 7.92E+02 1.95E-02 1.77E-08 2.10E+03 7.14E-04 2.08E+04 2.08E+04 4.01E-02 8.91E-02 4.12E+00 3.80E-06
2.73 26 660 4.47 1.98E+02 8.70E-01 2.69E-02 8.17E+02 2.11E-02 2.11E-08 2.18E+03 4.20E-04 2.20E+04 2.20E+04 4.36E-02 5.42E-02 4.42E+00 2.34E-06
2.73 28 660 4.78 2.07E+02 9.44E-01 2.90E-02 8.42E+02 2.26E-02 2.48E-08 2.26E+03 1.74E-04 2.30E+04 2.30E+04 4.73E-02 2.37E-02 4.71E+00 1.01E-06
2.73 30 660 5.12 2.14E+02 1.02E+00 3.12E-02 8.57E+02 2.41E-02 2.89E-08 2.32E+03 4.37E-06 2.40E+04 2.40E+04 5.09E-02 1.68E-03 5.00E+00 6.39E-09
2.73 32 660 5.57 2.19E+02 1.10E+00 3.35E-02 8.59E+02 2.56E-02 3.34E-08 2.36E+03 2.10E-06 2.49E+04 2.49E+04 5.46E-02 8.34E-04 5.28E+00 3.19E-09
2.73 34 660 5.97 2.24E+02 1.17E+00 3.57E-02 8.59E+02 2.71E-02 3.84E-08 2.40E+03 1.49E-07 2.57E+04 2.57E+04 5.83E-02 8.21E-05 5.56E+00 2.01E-10
2.73 . 36 660 6.58 2.26E+02 1.25E+00 3.80E-02 8.38E+02 2.85E-02 4.38E-08 2.40E+03 1.28E-08 2.64E+04 2.64E+04 6.20E-02 1.52E-05 5.83E+00 5.00E-12
2.73 38 660 7.24 2.27E+02 1.33E+00 4.02E-02 8.06E+02 3.00E-02 4.97E-08 2.38E+03 1.50E-10 2.69E+04 2.69E+04 6.58E-02 5.18E-07 6.09E+00 1;46E-14
2.73 40 .660 8.06 2.25E+02 1.42E+00 4.25E-02 7.57E+02 3.14E-02 5.61E-08 2.34E+03 1.20E-12 2.73E+04 2.73E+04 6.95E-02 1.21E-08 6.35E+00 2.88E-17
2.73 42 660 9.13 2.20E+02 1.50E+00 4.48E-02 6.87E+02 3.28E-02 6.30E-08 2.25E+03 7.22E-15 2.74E+04 2.74E+04 7.33E-02 2.13E-10 6.60E+00 4.25E-20
2.73 44 660 10.48 2.10E+02 1.58E+00 4.71E-02 6.00E+02 3.42E-02 7.04E-08 2.12E+03 2.81E-17 2.74E+04 2.74E+04 7.72E-02 2.44E-12 6.85E+00 4.04E-23
3.03 20 660 3.61 1.65E+02 6.02E-01 1.88E-02 6.77E+02 1.65E-02 1.11E-08 1.93E+03 5.31E-02 1.88E+04 1.88E+04 3.16E-02 2.18E+00 3.51E+00 9.96E-04
3.03 22 660 3.84 1.76E+02 6.67E-01 2.08E-02, 7.19E+02 1.81E-02 1.36E-08 2.05E+03 2.20E-02 2.02E+04 2.02E+04 3.50E-02 9.65E-01 3.83E+00 4.28E-04
3.03 24 660 4;07 1.86E+02 7.33E-01 2.28E-02 7.57E+02 1.96E-02 1.63E-08 2.16E+03 7.93E-04 2.15E+04 2.15E+04 3.64E-02 9.57E-02 4.14E+00 3.93E-06
3.03 26 660 4.42 1.95E+02 8.01E-01 2.48E-02 7.81E+02 2.12E-02 1.94E-08 2.25E+03 4.83E-04 2.26E+04 2.27E+04 4.19E-02 6.02E-02 4.45E+00 2.51E-06
3.03 28 660 4.73 2.04E+02 8.70E-01 2.68E-02 8.04E+02 2:27E-02 2.28E-08 2.33E+03 2.21E-04 2.38E+04 2.38E+04 4.54E-02 2.88E-02 4.75E+00 1.19E-06

- 3.03 30 660 5.04 2.11E+02 9.41E-01 2.89E-02 8.23E+02 2.43E-02 2.66E-08 2.40E+03 5.01E-06 2.49E+04 2.49E+04 4.89E-02 1.85E-03 5.04E+00 6.60E-09
3.03 32 660 5.49 2.17E+02 1.01E+00 3.10E-02 8.25E+02 2.58E-02 3.07E-08 2.44E+031 2.57E-06 2.58E+04 2.58E+04 5.24E-02 9.87E-04 5.32E+00 3.63E-09
3.03 34 660 5.91 2.22E+02 1.09E+00 3.31E-02 8.26E+02 2.73E-02 3.53E-08 2.48E+03 4.89E-07 2.67E+04 2.67E+04 5.60E-02 2.11E-04 5.60E+00 6.92E-10
3.03 36 660 6.48 2.25E+02 1.16E+00 3.52E-02 8.08E+02 2.87E-02 4.03E-08 2.49E+03 1.67E-08 2.74E+04 2.74E+04 5.96E-02 1.90E-05 5.88E+00 6.08E-12
3.03 38 660 7.07 2.26E+02 1.24E+00 3.74E-02 7.85E+02 3.02E-02 4.58E-08 2.49E+03 1.92E-10 2.80E+04 2.80E+04 6.32E-02 6.34E-07 6.15E+00 1.73E-14
3.03 40 660 7.88 2.25E+02 1.31E+00 3.95E-02 7.40E+02 3.17E-02 5.18E-08 2.44E+03 2.43E-11 2.84E+04 2.84E+04 6.69E-02 8.95E-08 6.41E+00, 2.20E-15
3.03 42 660 8.89 2.20E+02 1.39E+00 4.17E-02 6.77E+02 3.31E-02 5.82E-08 2.36E+03 1.49E-13 2.86E+04 2.87E+04 7.06E-02 1.61E-09 6.66E+00 3.32E-18
3.031 441 6601 10.14 2.12E+02 1.47E+00 4.39E-02 5.99E+02 3.45E-021 6.51E-08 2.24E+03 4.91E-17 2.86E+04 2.86E+04 7.43E-02 4.06E-12 6.91E+00 6.59E-23
3.03 46 660 11.67 2.01E+02 1.55E+00 4.61 E-02 5.10E+02 3.59E-021 7.26E-08 2.09E+03 1.24E-19 2.83E+04 2.83E+04 7.80E-02 3.06E-14 7.15E+00 4.052-26
3.03 481 6601 13.50 1.88E+02 1.63E+00 4.84E-02 4.16E+02 3,73E-021 8.06E-08 1.90E+03 8.02E-24 2.78E+04 2.78E+04 8.17E-02 1.64E-17 7.39E+00 1.53E-31



Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 115

E 1B 0Bwatt Itime rulO6 lpdl07 cdll3m xe127 1129 cs134 Icsl35 cs137 i137 xe137 pm147 sm151 eu154 leu155
2.051 16 6601 3.17 1.63E+04 2.OOE-02 5.33E+00 3.02E-12 6.18E-03 6.38E+03 5.20E-02 1.96E+04 0.00E+00 0.OOE+00 2.24E+04 9.45E+01 5.68E+02 2.68E+02
2.051 18 6601 3.48 1.57E+04 2.40E-02 6.18E+00 2.64E-12 7.02E-03 7.20E+03 5.87E-02 2.19E+04 0.00E+00 0.00+E00 2.19E÷04 9.93E+01 6.94E+021 3.05E+02
2.05 20 660 3.73 1.48E+04 2.82E-02 7.07E+00 1.83E-12 7.87E-03 7.99E+03 6.55E-02 2.42E+04 0.00E+00 0.00+E00 2.13E+04 1.04E+02 8.27E+02 3,45E+02
2.051 42 660 9.88 4.60E+02 8.33E-02 1.59E+01 4.88E-30 1.71E-02 3.59E+03 1.48E-01 4.33E+04 0.00E+00 0.00E+00 4.83E+03 1.42E+02 1.65E+03 4.03E+02
2.05i 44 660 11.43 1.70E+02 8.88E-02 1.59E+01 2.35E-35 1.80E-02 2.29E+03 1.56E-01 4.37E+04 0.OOE+00 0.00+E00 3.22E+03 1.44E+02 1.54E+03 3.39E+02
2.451 16 660 3.11 1.51E+04 --1.76E-02 4.89E+00 2.76E-12 6.03E-03 6.1OE+03 5.86E-02 1.97E+04 0.00E+00 0.00E+00 2.35E+04 1.02E+021 5.29E+021 2.48E+02
2.451 18 660' 342 1.46E+04 2.12E-02 5.67E+00 2.50E-12 6.85E-03 6.90E+031 6.60E-021 2.19E+04 0.00E+00 0.00E+00 2.30E+04 1.07E+02 6.50E+021 2.83E+02
i2.45F 20 6601 3- 6 8F1.38E+04 2.49E-02 6.48E+00 1,86E-12 7.67E-03 7.67E+03 7.33E.-021 2.42E+04 0.OOE+00 0.OOE+00 2.25E+041 1.11E+02 7.78E+021 3.21E+02
2.451 221 6601 3.901 1.30E+04!. 2.89E-02 7.35E+00 7.71E-13 8.51E-03 8.41E+03 8.08E-02 2.65E+04 0.00E+00 0.00+E00 2.19E+04 1.16E+02 9.13E+02 3.60E+02
2.45 24 - 660 4.19 1:18E+04 3.31E-02 8.21E+00 7.52E-15 9.34E-03 8.96E-03 8.82E-02 2.86E+04 0.00E+00 0.OOE+00 2.09E+04 1.20E+02 1.04E+03 3.96E+02
2.45 26 660 4.53 1.05E+04 3.74E-02 9.08E+00 5,51E-15 1.02E.02 9.27E+03 9.57E-02 3.07E+04 0.OOE+00 0.00+E00 1.97E+04 1.23E+02 1.17E+031 4.27E+02
2.451 28 660 4.82 9.14E+03 4.19E-02 1.00+E01 2.54E-15 1.10E-02 9.50E+03 1.03E-01 3.28E+04 0.OOE+00 0.002E00 1.84E+04 1.28E+02 1.30E+03 4.58E+02
2.45 30 660 5.20 7.55E+03 4.65E-02 1.09E+01 1.33E-17 1.19E-02 9.71E+031 111E-01 3.48E+04 0.OOE+00 0.00E+00 1.70E+04 1.32E+02 1.42E+03 4.80E+02
2.45 32 660 5.64 6.12E+03 5.12E-02 1.17E+01 7.15E-18 1.27E-02 9.38E+03 1.19E-01 3.67E+04 0.00E+00 0.OOE+00 1.53E+04 -1.34E+02 1.51E+03 4.96E+02
2.45 34 660 6.08 4.63E+03 5.61E-02 1.27E+01 2.08E-20 1.35E-02 8.87E+03 1.27E-01 3.85E+04 0.00E+00 0.OOE+00 1.37E+04 1.38E+02 1.61E+03 5.08E+02
2.45 36 660 6.70 3.32E+03 6.11E.02 1.33E+01 7.90E-21 1.43E-02 7.96E+03 1.35E-01 4.02E+04 0.+OE00 0.OOE+00 1.17E+04 1.41E+02 1.67E+03 5.03E+02
2.45 38 660 7.40 2.17E+03 6.62E-02 1.41E+01 1.75E-23 1.52E-02 6.86E+03 1.43E-01 4.16E+04 0.00+E00 0.00E+00 9.78E+03 1.44E+02 1.70E+03 4.89E+02
2.45 40 660 8.27 1.25E+03 7.13E-02 1.46E+01I 2.37E-26 1.60E-02 5.55E+03 1.51E-01 4.29E+04 0.OOE+00 0.00E+00 7.76E+03 1.46E+02 1.72E+03 4.62E+02
2.451 42 660 9.39, 6.14E+02 7.65E-02 1.49E+01I 2,15E&291 1.68E-02 4.12E+03 1.59E-01 4.38E+04 0.00+E00 0.00E+00 5.78E+03 1.48E+02 1.68E+03 4.18E+02
2.451 44 660 10.7!912.442+02 8.18E-02 1.51E+01 8.052-33 1.77E-02 2.75E+03 1.67E-01 4.43E+04 0.OOE+00 0.00E+00 3.98E+03 1.49E+02 1.59E+03 3.6E2+02
2.731 20 660 3.64 1.33E+04 2.302-02 6.15E+00 1.86E-12 7.56E-03 7.47E+03 7.90E-02 2.42E+04 0.OOE+00 0.OOE+00 2.32E+04 1.17E+02 7.48E+02 3.06E+02
2.731 22, 660 3.87 1.24E+04 2.68E-02 6.96E+00 9.05E-13 8.38E-03 8.20E+03 8.6 9 E-0 2 2.65E+04 0.00E+00 0.00E+00 2.27E+04 1.21E+02 8.80E+02 3.43E+02
2.73' 24 660-, 4.13 1.14E+041 3.07E-02 7.78E+00 7.28E-15 9.20E-03 8.79E+03 9.47E-02 2.87E+04 O.)0E+00 O.00E+00 2.16E+04 1.26E+02 1.01E+03i 3.79E+02
2.73 -26 6601 4.47 1.02E+04 3.47E-02 8.60E+00.-5.54E-15 1.00E-02 9.09E+03 1.03E-01 3.08E+04 0.00E+00 0.00+E00 2.05E+04 1.30E+02 1.14E+031 4.10E+02
2.73 28 660 4.78 8.91E+03 3.90E-02 9.452+00 2,87E-15 1.09E-02 9.34E+03 1.10E-01 3.29E+04 0.00E+00 0.00+E00 1.92E+04 1.33E+02 1.26E+03 4.40E+02
2.73 30 660 5.12 7.42E+03 4.34E-02 1.03E+01 1.32E-17 1.17E-02 9.63E+03 1.19E-01 3.49E+04 0.00E+00 0.00E+00 1.78E+04 1.37E+02 1,39E+03 4.66E'w0
2.73 32 660 5.57 6.07E+03 4.79E-02 1.11E+01 7,80E-18 1.25E-02 9.31E+03 1.27E-01 3.68E+04 0.00E+00 0.00E+00 1.61E+04 1.40E+02 1.49E+03 4.82E+02
2.73 34 660 5.97 4.66E+03 5.25E-02 1.20E+01 5.63E-19 1.33E-02 8.88E+03 1.35E-01 3.86E+04 0.002+000 0.00E+00 1.44E+04 1.43•+02 1.58E+03 4.96E+02
2.73 36 660 6.58 3.44E+03 5.73E-02 1.27E+01 1.012-20 1.42E-02 8.06E+03 1.43E-01 4.03E+04 0.00E+00 0.00E+00 1.25E+04 1.46E+02 1.65E+03 4.95E+02
2.73 38 660 7.24 2.27E+03 6.21E-02 1.34E+01 2.04E-23 1.50E-02 7.03E+03 1.51E-01 4.18E+04 0.OE+00 0.00E+00 1.05E+04 1.49E+02 1.70E+03 4.85E+02
2.73 40 660 8.06 1.33E+03 6.71E-02 1.40E+01 2.78E-26 1.58E-02 5.76E+03 1.59E-01 4.31E+04 0.00E+00 0.00E+00 8.43E+03 1.50E+02 1.71E+03 4.62E+02
2.73 42 660 9.13 6.78E+02 7.22E-02 1.43E+01 2.80E-29 1.66E-02 4.35E+03 1.68E-01 4.41E+04 0.00E+00 0.00E+00 6.36E+03 1.52E+02 1.68E+03 4.22E+02
2.73 44 660 10.48 2.91E+02 7.73E-02 1.452+01 1.812-32 1.75E-02 2.99E+03 1.76E-01 4.472+04 0.00+E00 0.00E+00 4.47E+03 1.54E+02 1.61E+03 3.68E+02
3.03 20 660 3.61 1.27E+04 2.13E-02 5.84E+00 1,83E-12 7.45E-03 7.25E+03 8.52E-02 2.42E+04 0.OOE+00 0.00E+00 2.39E+04 1.23E+02 7.18E+02 2.92E+02
3.031 22 6601 3.84 1.19E+04 2.48E-02 6.59E+00 1,01E-12 8.26E-03 7.98E+03 9.35E-02 2.65E+04 o.002+00 0.00E+00I 2-34E+04 1.28E+02 8.47E+02 3.27E+02
3.031 24, 6601 4.07 1.10E+04 2.84E-02 7.37E+00 7.00E-15 9.08E-03 8.59E+03 1.02E-01 2.87E+04 0.00E+00 0.00E+00 2.27E+04 1.32E+02 9.80E+02 3.63E+02
3.031 26 660 4.42 9.90E+03 3.22E-021 6.16E+00 5.50E-15 9.89E-03 8.90E+031 1.10E-01 3.08E+04 0.00E+00 0.00E+00 2.14E+04 1.36E+02 1.10E+03 3.93E+02
3.03 28 660 4.73 8.68E+03 3.62E-021 8.9E+00 3.16E-15 1.07E-02 9.17E+03 1.18E-01 3.29E+04 0.00E+00 0.OOE+00 2.002+04 1.39E+02 1.23E+03 4.22E+02
3.031 30 660 5.04 7.272+03 4.042-02 9.7.5200 1.31E-17 1.15E-02 9.51E+03 1.27E-01 3.50E+04 0.00E+00 0.00+E00 1.86E+04 1.43E+02 1.36E÷03 4.50E+02
3.031 32 660, 5.49 6.01E+03 4.46E-02 1.05E+01 8.25E-18 1.23E-02 9.20E+03 1.35E-01 3.69E+04 0.OOE+00 0.00E+00 1.69E+04 1.47E+02 1.46E+03 4.67E+02
3.03 34 660 5.91 4.68E+03 4.90E-02 1.13E+01 1.83E-18 1.32E-02 8.82E+03 1.43E-01 3.87E+04 0.00E+00 0.002E00 1.52E+04 1.49E+02 1.56E+03 4.82E+02
3.03 36 660 6.48 3.47E+03 5.36E-02 1.20E+01 1.13E-20 1.40E-02 8.07E+03 1.52E-01 4.04E+04 0.00E+00 0.O0E+00 1.32E+04 1.52E202 1.63E+03 4.83E+02
3.03 38 6601 7.07 2.34E+03 5.82E-02 1.27E+01 2,24E-23 1.48E-02 7.16E+03 1.60E-01 4.20E+04 0.00E+00 0.00E+00 1.132+04 1.55E+02 1.69E+03 4.79E+02
3.03 40 660 7.88 1.44E+03 6.30E-02 1.33E+01 3.26E-24 1.56E-02 5.94E+03 1.69E-01 4.33E+04 0.00E+00 0.00E+00 9.13E+03 1.56E+02 1.72E+03 4.59E+02
3.03 42 •660 8.89 7.59E+02 6.78E-02 1.37E+01 3.36E-27 1,64E-02 4.58E+03 1.77E-01 4.43E+04 0.00E+00 0.OOE+00 6.99E+03 1.58E+02 1.70E03, 4.24E+02
3.03 44 660 10.14 3.38E+02 7.28E-02 1.38E+01 2.76E-32 1.73E-02 3.25E+03 1.86E-01 4.51E+04 0.00E+00 .'00E+00 5.04E+03 1.60E+02 1.63E+031 3.76E+02
3.03 46 660 11.67 1.28E+02 7.78E-02 1.38E+01 1.14E-35 1.81E-02 2.09E+03 1.95E-01 4.54E+04 0.00+E00 O.00+E00 3.36E+03 1.60E+02 1.53E+03 3.18E+02
3.03 481 660 13.50 3.82E+01 8.29E-02 1.35E+01 0.0OE+00 1.89E-02 1.21E+03 2.03E-01 4.53E+04 0.002+00 0.00E+00 2.07E+03 1.61E+02 1.40E+03 2.57E+02
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E IB IDBwatt Itime ac227 Jpa231 u232 u233 u234 u235 u236 u238 .np237 np239 pu238 pu239 pu240 pu241
2.05 161 6601 3.17 1.61E-071 1.75E-06 9.18E-044.08E-06 3.33E-01 7.42E-03 5.46E-021.30E-01 4.62E-02 1.43E+00 2.15E+02 1.10E+02 1.30E+02 2.35E+04
2.05 18 660 3.482.002-071.95E-06 1,262-03 4.46E-06 3.20E-01 6.63E-03 5.81E-021.30E-01 5.38E-022.17E+00 2.83E+02 1.13E+02 1.47E+02 2.69E+04
2.05 201 6603.732.40E-072.14E-06 1.67E-03 4.82E-06 3.09E-01 5.93E-03 6.12E-02 1.29E-01 6.15E-02 3.10E+00 3.62E+02 1.16E+02 1.63E+02 3.00E+04
2.05 42 660 9.88 1.13E-06 3.91 E-06 1.21E-02 1.02E-05 2.35E-01 1.59E-03 7.39E021.26E-01 1.36E-01 2.56E201 1.60E+03 1.26E+02 2.78E+02 3.88E204
2.05 44 660 11.43 1.30E-06 4.02E-06 1.34E-02 1.15-E.05 2.38E-01 1.40E-03 7.38E-021.26E-01 1.41E-01 2.84E+01 1.71E+03 1.26E+02 2.85E+02 3.68E+042.45 16 6601 3.11 1.91E-07 2.13E-06 8.99E-04 .4.77E-06 4.09E 01 9.92E-03 6.10E-02 1.29E-01 4.67E-02 1.04E+00 1.98E+02,1.10F+021.18E+022.15E+04

2.45 181 6601 3.422.39E-07 2.39E-06 1.24E-03 5.23E-061 3.94E-01 8.98E-03 6.53E-02 1.29E-01 5.47E-02 1.60E+00 2.62E+02 1.15E02 1.342+02 249E+04
2.451 660 3.68 2.89E-07 2.63E-06 1.64E-03 5.65E-06 3.81E-01 8. 12E03 6.92E-02 1.29E-01 6.29E-02 2.33E+00 3.38E+02 1.18E+02 1.50E+02 2.80E+04
2.45- 221 660. 3.90. 3.40E-07 2.86E-06 2.13E-03 6.05E-06 3.68E-01 7.33E-03 7.27E02 1,29E-01 7.12E-02 3.24E+00 4.23E+02 1.21E+02 1.64E+02 3.11E+04
2.451 241 6601 4.19 4.OOE-07 3.11E-06 2.69E-03 6.45E-06 3.55E-01 6.61E-03 7.58E-02 1.29E-01 7.94E-02 4.34E+00 5.17E+02 1.23E+02 1.78E+02 3.36E+04
2.45[ 26 660 4.53 4.69E-07 "3.35E-06 3.36E-03 6.85E-06 3.43E-01 5.95E-03 7.84E-02 1.28E-01 8.77E-02 5.63E+00 6.21E+02 1.24E+02 1.92E+02 3.58E+04
2.451 28 660 4.82 5.38E-07 3.57E-06 4.12E-03 7.24E-06 3.32E-01 5,34E-03 8.07E-02 1.28E-01 9.58E-02 7.11E+00 7.33E+02 1.26E+02 2.04E+02 3.77E+04
2,45 3 660 5.20 6.17E-07 3.80E-06 4.98E-03 7,65E-06 3.22E-01 4.79E-03 8.27E-02 1.28E-01 1.04E-01 8.77E+00 8.52E+02 1.26E+02 2.16E+02 3.93E+04
2.451 32 660 5.64 7.07E-07 4.02E-06 5.96E-03 8.10E-06 3.12E-01 4.29E-03 8.43E-02 1.28E-01 1.12E-01 1.06E+01 9.75E+02 1.27E+02 2.26E+02 4.04E+04
2.45 660 6.08 7.98E-07 4.22E-06 7.03E-03 8.54E-06 3.04E-01 3.84E-03 8.57E-02 1.27E-01 1.19E-01 1.26E401 1.11E+03 1.28E+02 2.36E+02 .4.13E+04
2.45 361 660 6.70 9,15E-07 4,42E-06 8.23E-03 9.12E-06 2.97E-01 3.43E-03 8.68E-02 1.27E-01 1.26E-01 1.48E+01 1.23E+03 1.28E+02 2.46E+02 4.16E+04
2.45 .38 660 7.40 1.04E-06 4.60E-06 9.52E-03 9.74E-06 2.91E-01 3.06E-03 8.76E-02 1.27E-01 1.33E-01 1.71E+01 1.37E+03 1.28E+02 2.55E+02 4:15E+04
2.45 40 660 8.27 1.18E-06 4.78E-06 1.10E-02 1.06E-05 2.87E-01 2.73E-03 8.83E-02 1.27E-01 1.40E-01 1.95E+01 1.50E+03 .1.29E+02 2.63E+02 4.10E+04
2.451 42 660 9.39 1.36E-06 4.95E-06 1.24E-02 1.15E-05 2.86E-01 2.43E-03 8.87E-02 1.26E-01 1.47E-01 2.20E+01 1.64E+03 1.29E+02 2.70E+02 3.98E+04
2.451 441 66010.791.57E-06 5.11E-06 1.39E-02 1.28E-05 2.86E-01 2.16E-03 8.89E-02 1.26E-01 1.53E-01 2.47E+01 1.75E+03 1.29E+02 2.78E+02 3.80E+04
2.731 201 6601 3.64 3.23E-07. 2.99E-06 1.63E-03 6.25E-06 4.33E-01 9.80E-03 7.43E-02 1.29E-01 6.35E-02 1.93E+00 3.22E+02 1.19E+02 1.41E+02 2.69E+04
2.73_ 22' 6601 3.87J 3,81E-07 3.27E-06 2.10E-03 6.69E-06 4.18E-01 8.92E-03 7.83E-02 1.29E-01 7.21E-02 2.71E+00 4.04E+02 1.22E+02 1.56E+02 2.98E+04
2.73! 24 6601 4.!31 4.47E-07 3.54E-06 2.67E-03 7.12E-06 4,.04E-01 8.10E-03 8.19E-02 1.28E-01 8.07E-02 3.66E+00 4.97E+02 1.25E+02 1.70E+02 3.26E+04
2.731 261 6601 4.47 5.26E-07 3.82E-06 3.33E-03 7.57E-06 3.91E-01 7.34E-03 8.50E-02 1.28E-01 8.93E-02 4.78E+00 5.99E+02 1.26E+02 1.83E+02 3.49E+04
2.73i 281 660 4.78 6.5E-0714.09E-06 4.08E-03 8.00E-06 3.80E-01 6.64E-03 8.79E-02 1.28E-01 9.80E-02 6.09E+00 7.10E+02 1.28E+02 1.96E+02 3.69E+04
2.73 30 660 5.12 6.93E074.35E-06 4.95E-03 8.43E-06 3.67E-01 6.00E-03 9.03E-02 1.28E-01 1.06E-01 7.57E+00 8.29E+02 1.29E+02 2.08E+02 3.87E+04
2.73 32 660 5.57 7.97E-074.61E-06 5.94E-03 8.92E-06 3.57E-01 5.42E-03 9.24E-02 1.27E-01 1.15E-01 9.22E+00 9.54E+02 1.30E+02 2.19E+02 3.99E+04
2.73. 341 660 5.97 8.99E-074.85E-06 7.01E-03 9.40E-06 3.47E-01 4.88E-03 9.42E-02 1.27E-01 1.23E-01 1.10E+01 1.09E+03 1.30E+02 2.29E+02 .4.11E+04
2.73 36 660 6.58 1.03E-065.09E-06 8.23E-03 1.00E-05 3.39E-01 4.38E-03 9.57E-02 1.27E-01 1.31E-01 1.30E+01 1.22E+03 1.31E+021 2.39E+02 414E+04
2.73 38 660, 7.24 1,17E-06 5.31E-06 9.55E-03 107E&05 3,32E-01 3,94E-03 9.70E-02 1.272-011.392-01 1.51E+01j-1.36E+03 1.31E+02 2.482+024.162+04

2.73 . 40 6601 8.06 1.34E-06 5.52E-08 1.10E-02 1.14E-05 3.26E-01 3.53E-03 9.79E-02 1.26E-01 1:46E-01 1.74E+01 1.50E+03 1.31E+02 2.57E+02 4.12E+04
2.731 42 6601 9.13 1.54E-06 5.74E-06 1.25E-02 1.24E-05 3.24E-01 3.161-03 9.87E-02 1.26E-01 1.53E-01 1.98E+01 1.64E+03 1.31E+02 2.65E+02 4.02E+04
273660 10.48 1.77E-06 5.93E-06 1.40E-02 1.37E-05 3.22E-01 2.82E-03 9.92E-02 1.26E-01 1.60E-01 2.23E+01 1.77E+03 1.31E+02 2.73E+02 3.85E+04
3.031 20 660 .3.613.60E-07 3.38E-06 1.60E-03 6.89E-06 4.90E-01 1.17E-02 7.91E-02 1.28E-01 6.40E-02 1.59E+00 3.06E+02 1.20E+02 1.33E+02 2.56E-204
3.031 22 660 3.84 4.25E-07 3.69E-06 2.08E-03 7.38E-06 4.75E-01 1.07E-02 8.37E-02 1.28E-01 7.28E-02 2.25E+00 3.85E+02 1.24E+02 1.47E+02 2.86E+04
3.031 24 660 4.07 4.97E-07 4.01E-06 2.63E-03 7.86E-06 4.59E-01 .9.82E-03 8.78E-02 1.28E-01 8.17E-02 3.07E+00 4.76E+02 1.26E+02 1.61E+02 3.14E+04
3.03 26 6601 4.42 5.88E-07 4.34E-06 3.30E-03 8.36E-06 4.45E-01 8.96E-03 9.15E-02 1.28E-01 9.06E-02 4.04E+00 5.76E+02 1.29E+02 1.75E+021 3.38E+04
3.03f 281 -660 4.73 6.79E-07 4.65E-06 4.05E-03 8.83E-06 4-31E-01 8.17E-03 9.49E-02 1.28E-01 9.97E-02 5.18E+00 6.85E+02 1.30E+02 1.87E+02 3.61E+04
3.03 - 301 660 5.04 7.74E-07 4.96E-06 4.90E-03 9.29E-06 4.19E-01 7.44E-03 9.79E202 1.27E-01 1.09E-01 6.49E+00 8.03E+02 1.31E+02 1.99E+02 3,79E+04
3.031 321 660 5.49 8.95E-07 5.27E-06 5.89E-03 9.82E-06 4.07E-01 6.76E-03 1.00E-01 1.27E-01 1.17E-01 7.96E+00 9.28E+02 1-32E+0212.11E+02 394E+04
3.03 341 660 5.91 1.02E-06 5.56E-06 6.98E-03 1.03E-05 3.96E-01 6.13E-03 1.03E-01 1.27E-01 1.26E-01 9.60E+001.06E+03 1.33E+021 2.22E+02 4,06E+04
3.03 36 660 6.48 1.162E06 5.84E-06 8.20E-03 1.09E-05 3.86E-01 5.55E-03 1.05E-01 1.27E-01 1.35E-01 1.14E+01 1.20E+03 1.34E+02 2.32E+02 4.12E+04
3.03 38 660 7.07 1.31E-06 6.11E-06 9.53E-03 1.16E-05 3.77E-01 5.01E-03 1.06E-01 1.26E-01 1.43E-01 1.33E+01 1.34E+03 1.34E+02 2.41E+02 4.16E+04
3.03 40 660 7.88 1.50E-06 6.37E-06 110E-02 1.24E-05 3.71E-01 4.52E-03 1.08E-01 1.26E-01 1.51E-01 1.54E+01 1.48E+03 1.34E+02 2.50E+02 4.13E+04
3.03 42 660 8.89 1.72E-06 6.62E-06 1.26E-02 1.34E-05 3.66E-01 4.07E-03 1.09E-01 1.26E-01 1.59E-01 1.76E+01 1.63E+03 1.34E+02 2.59E+02 4.05E+04
3.03 44 660 10.14 1.98E-06 6.86E-06 1.41E-02 1.47&.05 3.64E-01 3.66E-031 1.102-01 1.26E-01 1.67E-01 2".00E01 1.77E+03 1.34E+02 2.67E+02 3.92E+04
3.03 46 660 11.67 2.28E-06 7.09E-06 1.58E-02 1.62-05 3.652-013.29E-031.102-01 1.25E-011.742-01i2.242+0111.902+031.34E+022.752+023.722+04
3.03, 48 660 13.50 2.62-06 7.30E-06 1.73E-02 1.822-053.69E-01. 2.95E-031 1.11E-01i 1.25-1 1.82E-01 2.492+01 2.03E+031.34E+02 2.82E+02 3.47E+04



Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 117

E lB DBwatt time pu242 am241 iam242 am242m am243 cm242 cm243 cm244 cm245 cm246 th230
2.05 16 660 3.17 2.50E-01 1.41E+02 6.56E-01 6.59E-01 1.43E+00 2.57E+01 6.17E-01 7.27E+01 3.33E-03 4.62E-04 1.32E-05
2.05 18 660 3.48 3.34E-01 1.79E+02 8.56E-01 8.60E-01 2.17E+00 2.64E+01 9.84E-01 1.26E+02 6.42E-03 1.03E-03 1.40E-05
2.05 20 - 660 3.73 4.28E-01 2.15E+02 1.06E+00 1.07E+00 3.10E+00 2.44E+01 1.47E+00 2.02E+02 1.13E-02 2.08E-03 1.46E-05
2.05, 421 660 9.88 1.82E+00 8.32E+02 2.86E+00 2.88E+00 2.56E+01 2.38E+00 1.20E+01 3.37E+03 3.77E-01 1.92E-01 2.42E-05
2.051 441 660 11.43 1.95E+00 9.42E+02 2.94E+00 2.95E+001 2.84E+01 2.44E+00 1.27E+01 3.74E+03 4.52E-01 2.46E-01 2.70E-05
2.45 161 660 3.11 1.95E-01 1.27E+02 6.02E-01 6.05E-01 1.04E+00 2.20E+01 4.63E-01 4.84E+01 2.14E-03 2.54E-04 1.60E-05
2.45 181 660 3.42 2.65E-01I 1.63E+02 8.00E-01 8.04E-01 1.60E+00 2.33E+01 7.53E-01 8.51E+01 4.21E-03 5.79E-04 1.70E-05
2.45 20 660 3.68 3,44E-O1 2.00E+02 1.01E+00 1.02E+00 2.33E+00 2.24E+01 1.15E+0O 1.39E+02 7.59E-03 1.19E-03 1.78E-05
2.45 22 660 3.90 4.32E-01 2.35E+02 1.24E+001.24E400 3.24E+00 1.88E+01 1.66E+00 2.16E+02 1.28E-02 2.28E-03 1.83E-05
2.45 24 660 4.19 5.29E-01 2.75E+02 1.46E-00 1.47E+00 4.34E+00 1.52E+01 2.29E÷00 3.19E+02 2.04E-02 4.09E-03 1.89E-05
2.45 26 660 4.53 6.33E-01 3.19E+02 1.68E+00 1.69E+00 5.63E+00 1.32E+01 3.02E+00 4.51E+02 3.11E-02 6.94E-03 1.97E-05
2.45 28 660 4.82 7.44E-01 3.61E+02 1.90E+00 1.91E+00 7.11E+00 1,OOE+01 3.88E+00 6.18E+02 4.54E-02 1.12E-02 2.03E-05
2.45 30 660 5.20 8.60E-01 4.07E+02 2.10E+00 2.11E+00 8.77E+00 6.78E+00 4.82E+00 8.22E+02 6.40E-02 1.75E-02 2.10E-05
2.45 32 660 5.64 9.80E-01 4.58E+02 2.29E+00 2.30E+00 1.06E+01 5.32E+00 5.83E+00 1.06E+03 8.76E-02 2.63E-02 2.19E-05
2.45 34 660 6.08 1.11E+00 5.08E+02 2.47E+00 2.48E+00 1.26E+01 3.60E+00 6.92E+00 1.35E+03 1.17E-Oi 3.83E-02 2.26E-05
2.45 660 6.70 1.23E+00 5.70E+02 2.63E+00 2.64E+00 1.48E+01 3.01E+00 8.02E+00 1.66E+03 1.52E-01 5.43E-02 2.38E-05
2.45 38 660 7.40 1.36E+00 6.36E+02 2.77E+00 2.79E+00 1.71E+01 2.59E+00 9.13E+00 2.OOE+03 1.94E-01 7.52E-02 2.51E-05
2.45 40 660 8.27 1.49E+00 7.13E+02 2.90E+00 2.91E+00 1.95E+01 2.48E+00 1.02E+01 2.37E+03 2.43E-O1 1.02E-01 2.67E-05
2.45 42 660 9.39 1.63E+00 8.03E+02 3.OOE+00 3.02E+00 2.20E+01 2.51E+00 1.12E+01 2.73E+03 3.OOE-01 1.35E-01 2.90E-05
2.45 44 660 10.79 1.76E+00 9.07E+02 3.09E+00 3.10E+00 2.47E+01 2.56E+00 1.20E+01 3.08E+03 3.64E-01 1.76E-01 3.20E-05
2.73 20 660 3.64 2.97E-01 1.89E+02 9.78E-01 9.82E-01 1.93E+00 2.10E+01 9.70E-01 1.09E+02 5.84E-03 8.32E-04 2.OOE-05
2.73 22 660 3.87T 3.77E-01 2.25E+02 1.20E+00 1.21E+00 2.71E+00 1.82E+01 1.43E+00 1.71E+02 9.97E-03 1.61E-03 2.07E-05
2.73 24 660 4.13 4.64E-01 2.63E+02 1.44E+00 1.44E+00 3.66E+00 1.44E+01 1.98E+00 2.54E+021 1.61E-02 2.92E-03 2.14E-05
2.73 26 660 4.47 5.59E-01 3.07E+02 1.67E+00 1.68E+00 4.78E+00 1.29E+01 2.65E+00 3.63E+02 2.47E-02 S.0OE-03 2.23E-05

2.73 28 660 4.78 6.61E-01 3.50E+02 1.90E+00 1.90E+00 6.09E+00 1.01E+01 3.42E+00 5.01E+02 3.64E-02 8.19E-03 2.30E-05
2.73 30 660 5.12 7.69E-01 3.95E+02 2.12E+00 2.13E+00 7.57E+00 6.77E+00 4.30E+00 6.73E+02 5.19E-02 1.29E-02 2.38E-05
2.731 32 660 5.57 8.82E-01 4.47E+02 2.32E+00 2.33E+00 9.22E+00 5.48E+00 5.26E+00 8.75E+02 7.16E-02 1.95E-02 2.48E-05
2.73 34 660 5.97 1.OOE+00 4.96E+02 2.52E+00 2.53E+00 1.1OE+01 3.79E+00 6.29E÷00 1.12E+03 9.64E-02 2.88E-02 2.56E-05
2.73 36 660 6.58 1.12E+00 5.58E+02 2.69E+00 2.70E+00 1.30E+01 3.18E+00 7.37E+00 1.39E+03 1.27E-01 4.13E-02 2.69E-05
2.73 38 660 7.24 1.25E+00 6.23E+02 2.85E+00 2.87E+00 1.51E+01 2.70E+00 8.46E+00 1.69E+03 1.63E-01 5.77E-02 2.83E-05
2.73 40 660 8.06 1.37E+00 6.98E+02 2.99E+00 3.OOE+00 1.74E+01 2.57E+00 9.55E+00 2.02E+03 2.06E-01 7.89E-02 3.02E-05
2.73 42 660 9.13 1.50E+00 7.87E+02 3.11E+00 3.13E+00 1.98E+01 2.60E+00 1.06E+01 2.34E+03 2.56E-01 1.06E-01 3.26E-05
2.73 44 660 10.48 1.63E+00 8.90E+02 3.21E+00 3.22E+00 2.23E+01 2.66E+00 1.15E+01 2.66E+03 3.13E-01 1.39E-01 3.58E-05
3.03 20 660 3.61 2.56E-01 1.78E+02 9.39E-01 9.43E-01 1.59E+00 1.95E+01 8.20E-01 8.55E+01 4.49E-03 5.78E-04 2.26E-05
3.03 22 660 3.84 3.27E-01 2.14E+02 1.17E+001 1.17E+00 2.25E100 1.74E+01 1.21E+00 1.35E+02 7.73E-03 1.13E-03 2.33E-05
3.03 24 660 4.07 4.05E-01 2.51E+02 1.41E+00 1.42E+00 3.07E+00 1.36E+01 1.71E+00 2.02E+02 1.26E-02 2.07E-03 2.41E-05
3.03 26 660 4.42 4.92E-01 2.95E+02 1.65E+00 1.66E+00 4.04E+00 1.24E+01 2.30E+00 2.90E+02 1.95E-02 3.58E-03 2.52E-05
3.03 28 660 4.73 5.85E-01 3.38E+02 1.89E+00 1.90E+00 5.18E+00 1.01E+01 3.O0E+00 4.04E+02 2.91E-02 5.92E-03 2.61E-05
3.031 30 660 5.04 6.84E-01 3.82E+02 2.13E+00 2.14E+00 6.49E+00 6.69E+00 3.82E+00 5.47E+02 4.18E-02 9.40E-03 2.69E-05
3.03 32 660 549 7.88E-01 4.35E+02 2.35E+00 2.37E+00 7.96E+00 5.58E+00 4.70E.00 7.16E+02 5.82E-02 1.44E-02 2.81E-05
3.03 34 660 5.91 8.98E-01 4.86E+02 2.56E+00 2.57E+00 9.60E+00 4.08E+00 5.68E+00 9.19E+02 7.89E-02 2.14E-02 2.91E-05
3.03 36. 660 6.48 1.01E+00 5.46E+02 2.76E+00 2.77E+00 1.14E+01 3.30E+00 6.71E+00 1.15E+03 1.05E-01 3.09E-02 3.05E-05
3.03 38 660 7.07 1.13E+00 6.09E+02 2.93E+00 2.95E+00 1.33E+01 2.80E+00 7.79E+00 1.42E+03 1.36E-01 4.36E-02 3.20E-05
3.03 40 660 7.88 1.25E+00 6.84E+02 3.09E+00 3.1OE+00 1.54E+01 2.69E+00 8.85E+00 1.70E+03 1.73E-01 6.02E-02 3.40E-05
3.03 42 660 8.89 1.37E+00 7.71E+02 3.22E+00 3.24E+00 1.76E+01 2.70E+00 9.87E+00 2.OOE+03 2.16E-01 8.15E-02 3.66E-05
3.03 44 660 10.14 1.50E+00 8.71E+02 3.34E+00 3.36E+00 2.OOE+01 2.77E+00 1.09E+01 2.29E+03 2.66E-01 1.08E-01 3.99E-05
3.03 46 660 11.67 1.63E+00 9.81E+02 3.43E+00 3.45E+00 2.24E+01 2.84E+00 1.16E+01 2.57E+03 3.23E-01 1.41E-01 4.41E-05

3.03 481 660 13.50 1.75E+00 1.11E+03 3.50E+00 3.52E+00 2.49E+01 2.90E+00 1.22E+01 2.82E+03 3.88E-01 1.82E-01 4.92E-05

F



Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 118

E B DBwatt time h3 _jc14 c136 0co60 se79 kr81 kr85 sr89 sr90 y90 nb94 zr95 tc,99 rul03
3.03 50 660 15.60 1.722+02 1.71E+00 5.06E-02 3.27E+02 3.87E-02 8.93E-08 1.70E+03 2.85E-28 2.71E+04 2.71E+04 8.54E-02 4.912E-21 7.62E+00 3.13E-37
3.03 521 660 17.78 1.56E+02 1.79E+00 5.28E-02 2.54E+02 4.01E-02 9.84E-08 1.51E+03 6.77E-33 2.64E+041 2.64E+04 8.92E-02 9.96E-25 7.85E+00 0.00E+00

3.4 26: 660 4.36 1.92E;+02 7.29E-01 2.26E-02 7.43E+02 2.13E-02 1.76E-08 2.32E+03 5.58E-04 2.34E+04 2.34E+04 4.OOE-02 6.72E-02 4.48E+00 2.69E-06
3.4 28 660 4.68 2.0OE-02 7.93E-01 2.45E-02 7.64E+02 2.29E-02 2.07E-08 2.40E+03 2.79E-04 2.46E+04 2.46E+04 4.33E-02 3.48E-02 4.78E+00 1.39E-06
3.4 30 660 4.97 2.08E+02 8.57E-01 2.64E-02 7.84E+02 2.44E-02 2.42E-08 2.48E+031 2.95E-05 2.57E+04 2.57E+04 4.67E-02 4.91E-031 5.08E+00 1.34E-07
3.4 32 660 5.41j 2.14E+02 9.23E-01 2.83E-02 7.88E+02 2.60E-02 2.79E-08 2.53E+031 3.19E-06 2.68E+04 2.68E+04 5.01E-02 1.17E-03 5.37E+00 4.14E-09
3.4 34 660 5.83 2.19E+02 9.90E-01 3.02E-02 7.88E÷02 2.75E-02 3.21E-08 2_.58E+03 9.09E-07 2.77E+04 2.77E+04 5.35E-02 3.56E-04 5.65E+00 1.21E-09
3.4 - 63" 660 6.361 2.22E+02 1.06E+00 3.22E-02 7.76E+02 2.90E-02 3.67E-08 2.59E+03 2.17E-08 2 .8 4 E+04 2.84E+04 5.70E-02 2.37E-05 5.93E+00 7.30E-12
3.41 38i 660 6.94' 2.25E+02' 1.13E+00 3.42E-02ý 7.56E+021 3.05E-02 4.17E-08 2.59E+031 2.28E-09 2.92E+04 2.92E+04 6.05E-02 2.94E-06 6.21E+00 7.41E-13
3.4 40 660 7.72 2.24E+02 1.20E+00 3.63E-02 7.16E+02 3.19-02 4.71E-08 2.55E+03 6.08E-11 2.97E+04 2.97E+04 6.40E-02 2.02E-07 6.47E+00 5.16E-15
3.4 42 660 8.66 2.21E+02 1.27E+00 3.83E-02 6.63E+02 3.34E-02 5.312E-08 2.48E+03 4.83E-13 3.OOE+041 3.00E+04 6.75E-02 4.66E-09 6.73E+00 1.01&-17
3.4 44 660 9.79 2.14E+02 1.35E+00 4.04E-02 5.95E+02 3.49E-02 5.94E-08 2.37E+03 1.95E-15 3.01E+04 3,01E+04 7.11E-02 5.62E-11 6.99E+00 9.98E-21
3.4 46 660 11.28 2.04E+02 1.42E+00 4.25E-02 5.10E+02 3.63E-02 6.63E-08 2.22E+03 2.85E-19 2 298E+04 2.99E+04 7.47E-02 6.61E-14 7.23E+00 8.63E-26
3.4 48 660 13.03 1.90E+02 1.50E+00 4.46E-02 4.201+02 3.77E02 7.37E-08 2.04E+03 1.65E-23 2 .94E+04 2.94E+04 7.83E-02 3.18E-17 7.48E+00 2.90E-31
3.4_ 50 660 14.96 1.77E+02 1.57E+00 4.67E-02 3.38E+02 3.91 E-02 8.18E-08 1.84E+03 5.28E-27 2.87E+04 2.87E+04 8.20E-02 3.73E-20 7.71E+00 2.04E-35
3.4 52 660 17.09 1.61E+02 1.65E+00 4.88E-02 2.64E+021 4.05E-02 9.03E-08 1.64E+03 2.96E-32 2.79E+04 2.79E+04 8.56E-02 4.00E-24 7.95E÷00 0.OOE+00

3.65 34 660 5.78 2.17E+02 9.33E-01 2.85E-02 7.66E+02 2.76E-02 3.03E-08 2.63E+03 1.21E-06 2.83E+04 2.84E+04 5.20E-02 4.57E-04 5.68E+00 1.53E-09
3.65 36 660 6.28 2.22E+02 9.98E-01 3.04E-02 7.57E+02 2.91E-02 3.46E-08 2.65E+03 2.54E-08 2.92E+04 2.92E+04 5.54E-02 2.70E-05 5.97E+00 8.10E-12
3.65 38 660 6.86 2.23E+02 1.06E+00 3.23E-02 7.37E+02 3.06E-02 3.93E-08 2.65E+03 4.84E-09 2.99E+04 2.99E+04 5.88E-02 5.61E-06 6.24E+00 1.55E-12
3.65 40 660 7.63 2.23E+02 1.13E+00 3.43E-02 7.00E+02 3.21E-02 4.44E-08 2.62E+03 8.41E-11 3.04E+04 3.04E+04 6.22E-02 2.70E-07 6.51E+00 6.80E-15
3.65 42 660 8.54 2.20E+02 1.20E+00 3.62E-02 6.50E+02 3.36E-02 5.00E-08 2.55E+03 6.72E-13 3.08E+04 3,08E+04 6.57E-02 6.28E-09 6.78E+00 1.34E-17
3.65 44 660 9.64 2.15E+02 1.27E+00 3.82E-02 5.87E+02 3.51E-02 5.61E-08 2452E+03 3.38E-15 3.09E+04 3.09E+04 6.91E-02 9.24E-11 7.03E+00 1.652-20
3.65 46 660 11.00 2.06E+02 1.34E+001 4.02E-02 5.10E+02 3.65E-021 6.26E-08 2.31E+03 4.08E-19 3.08E+04 3.08E+04 7.26E-02 9.13E-14 7.29E+00 1.17E-25
3.65 481 660 12.69 1.93E+02 1.41E+00 4.22E-02 4.26E+02 3.79E-02 6.96E-08 2.12E÷03 8.49E-22 3.04E+04 3.04E+04 7.62E-02 5.69E-16 7.53E+00 5.90E-29
3.65 50 660 14.61 1.79E+02 1.49E+00 4.43E-02 3.43E+02 3.94E-02 7.72E-08 1.93E+03 4.56E-26 2.98E+04 2.98E+04 7.98E-02 2.54E-19 7.77E+00 1.84E-34
3.65 52 660 16.75 1.63E+02 1.56E+00 4.64E-02 2.68E+02 4.08E-02 8.53E-08 1.72E+03 1.30E-30 2.90E+04 2.90E+04 8.33E-02 6.17E-23 8.01+00 0.002E+00
3.81 34 660 5.75 2.16E+02 9,00E-01 2.75E-02 7.52E+02 2.77E-02 2.92E-08 2.66E+03 1.40E-06 2.87E+04 2.87E+04 5.11E-02 5.16E-04 5.70E+00 1.72E-09
3.81 36 660 6.23 2.20E+02 9.63E-01 2.94E-02 7.45E+02 2.92E-02 3.34E-08 2.69E+03 2.76E-08 2.95E+04 2.95E+04 5.44E-02 2.892-05 5.99E+00 8.47E-12
3.81 38 660 6.83 2.23E+02 1.03E+00 3.12E-02 7.25E+02 3.07E-02 3.79E-08 2.69E+03 6.08E-09 3.03E+04 3.03E+04 5.78E-02 6.82E-06 6.26E+00 1.90E-12
3.81 40 660 7.56 2.23E+02 1.09E+00 3.31E-02 6.91E+02 3.22E-02 4.29E-08 2.66E+03 1.00E-10 3.09E+04. 3.09E+04 6.11E-02 3.15E-07 6.54E+00 7.86E-15
3.81 42 660 8.44 2.20E+02 1.16E+00 3.50E-02 6.44E+02 3.37E-02 4.82E-08 2.60E+03 8.33E-13 3.13E+04 3.13E+04 6.45E-02 7.59E-09 6.80E+00 1.60E-17
3.81 44 660 9.54 2.15E+02 1.23E+00 3.69E-02 5.82E+02 3.52E-02 5.41E-08 2.50E+03 4.44E-15 3.15E+04 3.15E+04 6.80E-02 1.19E-10 7.06E+00 2.10E-20
3.81 46 660 10.89 2.06E+02 1.29E+00 3.89E-02 5.07E+02 3.66E-02 6.04E-08 2.36E+03 7.522-18 314E+04 3.14E+04 7.14E-02 6.32E-13 7.32E+00 8.46E-24
3.81 48 660 12.54 1.94E+02 1.36E+00 4.08E-02 4.25E+02 3.81E-02 6.71E-08 2.18E+03 1.28E-21 3.10E+04 3.10E+04 7.50E-02 8.34E-16 7.57E+00 8.62E-29
3 .50 660 14.44 1.80E+02 1.44E+00 4.282-02 3.44E+02 3.95E-02 7.45E-08 1.97E+03 6.76E-26 3.04E+04 3.04E+04 7.85E-02 3.66E-19 7.81E+00 2.64E-34
3.81 521 660 16.48 1.65E+02 1.51E+00 4.49E-02 2.72E+02 4.09E-02 8.24E-08 1.77E+03 2.68E-30 2.96E+04 2.96E+04 8.20E-02 1.22E-22 8.05E+00 0.00E+00

4 34 660 5.72 2.15E+02 8.64E-01 2.64E-02 7.37E+02 2.78E-02 2.80E-08 2.70E+03 1.61E-06 2.91E+04 2.91E+04 5.01E-02 5.84E-04 5.72E+00 1.92E-09
4 36 660 6.19 2.192+02 9.24E-01 2.82E-02 7.30E+02 2.93E-02 3.20E-08 2.74E÷+03 2.98E-08 3.00E+00 3.001+04 5.34E-02 3.06E-05 6.01E+00 8.83E-12
4 381 660 6.77 2.21E+02 9.85E-01 3.002-02 7.12E+02 3.08E-02 3.64E-08 2.74E+03 8.28E-09 3.08E+04 3.08E+04 5.67E-02 8.97E-06 6.29E+00 2.50E-12

3.81 40 660 7.56 2.23E+02 1.09E+001 3.31E-02 6.91E+02 3.22E-02 4.29E-08 2.66E+03 1.00E-10 3.09E+04 3.09E+04 6.11E-02 3.152-07 6.54E+00 7.88E-15
4 42 660 8.36 2.20E+02 1.11E+001 3.36E-02 6.36E+02 3.38E-02 4.63E-08 2.65E+03 9.81E-13 3.18E+04 3.18E+04 6.33E-02 8.75E-09 6.83E+00 1.82E-17
4 44 660 9.44 2.15E+02 1.182E+00 3,55E-02 5.76E+02 3.53E-02 5.19E-08 2.55E+03 5.57E-15 3.20E+04 3.20E+04 6.67E-02 1.46E-101 7.10E+00 2.54E-20
4 46 660 10.76 2.06E402 1.241+001 3.74E-02 5.04E+02 3.68E-02 5.79E-08 2.41E+03 1.58E-17 3.20E+04 3.20E+04 7.00E-02 1.24E-12I7.35E+00 1.75E-23
4 48 660 12.35 1.95E+02 1.312+00 3,93E-02 4.26E+02 3.82E-02 6.442-08 2.24E+03 1.82E-21 3.16E+04 3.16E+04 7.362-02 1.15E-151 7.60E+00 1.19E-28
4 50 660 14.21 1.82E+02 1.38E+00 4.12E-02 3.46E+02 3.97E-02 7.16E-08 2.03E+03 9.61E-26 3.10E+04 3.11E+041 7.70E-02 5.08E-19 7.85E+00 3.63E-34

401 52 660 16.28 1.66E+02 1.45E+001 4.32E-02 2.73E+02 4.11E-02 7.91E-08 1.83E+03 3.81E-30 3.03E+04 3.03E+04[ 8.04E-02 1.69E-22 8.09E+00 O.OOE00
4.081 341 660 5.70 2.15E+02 8.49E-01 2.60E-0217.30E202 2.78E-02 2.76E-08 2.71E+03 1.70E-06 2.92E+04 2.92E+04 4.97E-02 6.11 E-04 5.73E+00 2.OOE-09
4.08 36 660 6.17 2.19E+02 9.08E-01 2.77E-02 7.24E+02 2.93E-02 3.152-08 2.75E+03 3.07E-08 3.02E+04 3.02E+04 5.29E-02 3.13E-05 6.02E+00 8.952-12



Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 119

E jB DBwatt time rul06 pdl07 lod113m xe127 i129 cs134 tcs135 Ics137 0137 Ixe137 pm147 sm151 eu154 eu155
3.03 50 660 15.60 9.51E+00 8.80E-02 1.31E+01 0.OOE+00 1.97E-02 6.35E+02 2.12E-011 4.49E+04 0.OOE+00 O.0OE+00 1.18E+03 1.61E+02 1.25E+03 1.98E+02
3.03 521 6601 17.78 2.18E+00 9.32E-02 1.26E+01 0.O0E+00 2.05E-02 3,22E+02 2.21E-01 4.43E+04 O.OOE+00 0.OOE+00 6.60E+02 1.61E+02 1.1OE+03 1.50E+02

3.4 261 6601 4.36 9.53E+03 2.96E-02 7.69E*00 5.42E-15 9.74E-03 8.71E+03 1.20E-01 3.08E+04 0.OOE+00 0.OOE+00 2.23E+04 1.44E+02 1.07E+03 3.74E+02
3.4 28 660 4.68 8.41E+03 3.33E-02 8.43E+00 3.41E-15 1.05E-02 8.96E+03 1.28E-01 3.30E+04 0.OOE+00 0.OOE+00 2.10E+04 1.48E+02 1.19E+03 4.03E+02
3.4 30 660 4.97 7.10E+03 3.71E-02 9.19E+00 3.84E-161 1.14E-021 9.34E+03 1.37E-01 3.50E+04 0.0OE+00 0.00E+00 1.97E+04 1.51E+02 1.31E+03 4.31E+02
3.4 32 660 5.41 5.91E+03 4.11E-02 9.90E+00 8.66E-18 1.22E-021 9.11E+03 1.46E-01 3.69E+04 0.00E+00 0.00E+00 1.79E+04 1.55E+02 1.43E+03 4.49E+02
3.4 34 660 5.83 4.66E+03 4.52E-02 1.06E+01 2.95E-18 1.30E-02 8.72E+03 1.55E-01 3.89E+04 0.00E+00 0.00E+00 1.61E+04 1.57E+02 1.52E+03 4.64E+02
3.4 36 660 6.36 3.49E+03 4.95E-02 1.13E+01 1.25E-20 1.38E-02 8.07E+03 1.64E-01 4.05E+04 0.OOE+00 0".GOE+00 1.41E+04 1.60E+02 1.60E+03 4.69E+02
3.4 38 660 6.94 2.41E+03 5.39E-02 1.20E+01 1.46E-21 1.46E-02 7.22E+03 1.72E-01 4.22E+04 0.OOE+00 0.OOE+00 1.21E+04 1.62E+02 1.67E2'03 4.68E+02
3.4 40 660 7.72 1.54E+03 5.84E-02 1.25E+01 7.06E-24 1.54E-02 6.09E+03 1.81E-01 4.35E+04 O.OOE+00 0.OOE+00 9.93E+03 1.64E+02 1.70E+03 4.52E+02
3.4 42 660 8.66 8.59E+02 6.30E-02 1.29E+01 9.49E-27 1.62E-02 4.82E+03 1.90E-01 4.46E+04 O.OOE+00 0.OOE+00 7.77E+03 1.65E+02 1.70E+03 4.23E+02
3.4 44 660 9.79 4.11E+02 6.77E-02 1.32E+01 6.37E-30 1.70E-02 3.54E+03 1.99E-01 4.54E+04 O.OOE+00 0.OOE+00 5.75E+03 1.67E+02 1.66E+03 3.82E+02
3.4 46 660 11.28 1.55E+02 7.25E-02 1.32E+01 2.25E-35 1.78E-02 2.30E+03 2.08E-01 4.58E+04 O.OOE+00 0.OE+00 3.88E+03 1.68E+02 1.57E+03 3.26E+02
3.4 48 660 13.03 4.71E+01 7.73E-02 1.30E+01 0.00E+00 1.86E-02 1.36E+03 2.17E-01 4.59E+04 0.OOE+00 0.OOE+00 2.41E+03 1.68E+02 1.44E+03 2.67E+02
3.4 50 660 14.96 1.32E+01 8.23E-02 1.26E+01 0.OOE+00 1.94E-02 7.55E+02 2.26E-01 4.56E+04 0.00E+00 0.00E÷00 1.45E+03 1.68E+02 1.29E+03 2.11E+02
3.4 52 660 17.09 3.23E+00 8.73E-02 1.21E+01 0.OOE+00 2.02E-02 3.93E+02 2.35E-01 4.51E+04 0.00E+00 0.00E+00 8.21E+02 1.68E+02 1.15E+03 1.62E+02

3.65 34 660 5.78 4.64E+03 4.30E-02 1.02E+01 3.56E-18 1.29E-02 8.65E+03 1.63E-01 3.89E+04 0.OOE+00 0.OOE÷00 1.67E+04 1.63E+02 1.51E+03 4.52E+02
3.65 36 660 6.28 3.51E+03 4.70E-02 1.09E+01 1.32E-20 1.37E-02 8.08E+03 1.72E-01 4.06E+04 0.00E+00 0.00E+00 1.48E+04 1.66E+02 1.59E+03 4.61E+02
3.65 38 660 6.86 2-47E+03 5.13E-02 1.15E+01 2.90E-21 1.45E-02 7.24E+03 1.81E-01 4.22E+04 0.00E+00 0.00E+00 1.27E+04 1.68E+02 1.66E+03 4.60E+02
3.65 40 660 7.63 1.58E+03 5.56E-02 1.20E+01 8.82E-24 1.53E-02 6.15E+03 1.90E-01 4.36E+04 0.00E+00 O.OOE+00 1.04E+04 1.69E+02 1.69E+03 4.46E+02
3.65 42 660 8.54 8.96E+02 6.OOE-02 1.25E+01 1.20E-26 1.61E-02 4.91E+03 1.99E-01 4.48E+04 0.00E+00 0.00E+00 8.23E+03 1.71E+02 1.69E+03 4.20E+02
3.65 44 660 9.64 4.40E+02 6.46E-02 1.27E+01 1.OOE-29 1.69E-02 3.64E+03 2.08E-01 4.57E+04 O.OOE+00 0.OOE+00 6.14E+03 1.72E+02 1.66E+03 3.81E+02
3.65 46 660 11.00 1.73E+02 6.92E-02 1.28E+01 2.89E-35 1.77E-02 2.45E+03 2.17E-01 4.61E+04 0.00E+00 .OE+00 4.25E+03 1.73E+02 1.59E+03 3.32E+02

-3.65 48 660 12.69 6.02E+01 7.39E-02 1.26E+01 9.50E-39 1.85E-02 1.51E+03 2.26E-01 4.62E+04 O.OOE+00 0.OOE+00 2.74E+03 1.74E+02 1.47E+03 2.75E+02
3.65 50 660 14.61 1.69E+01 7.87E-02 1.24E+01 O.OOE+00 1.93E-02 8.42E+02 2.35E-01 4.60E+04 O.OOE+00 0.OOE+00 1.64E+03 1.73E+02 1.33E+03 2.19E+02
3.651 52 660 16.75 4.05E+00 8.36E-02 1.19E+01 O.OOE+00 2.01E-02 4.35E+02 2.45E-01 4.55E+04 O.OOE+00 0.OOE+00 9.26E+02 1.73E+02 1.18E+03 1.68E+02
3.81 34 660 5.75 4.62E+03 4.16E-02 1.OOE+01 3.87E-18 1.28E-02 8.63E+03 1.68E-01 3.89E+04 O.OOE+00 0.OOE+00 1.71E+04 1.67E+02 1.49E+03 4.45E+02
3.81 36 660 6.23 3.50E+03 4.56E-02 1.07E+01 1.34E-20 1.36E-02 8.07E+03 1.77E-01 4.07E+04 0.OOE+00 0.OOE+00 1.51E+04 1.70E+02 1.58E+03 4.54E+02
3.81 38 660 6.83 2.47E+03 4.97E-02 1.13E+01 3.44E-21 1.44E-02 -7.22E+03 1.86E-01 4.23E+04 0.GOE+00 0.00E+00 1.30E+04 1.72E+02 1.64E+03 4.53E+02
3.81 40J 660 7.56 1.61E+03 5.39E-02 1.18E+01 9.87E-24 1.52E-02 6.19E+03 1.96E-01 4.36E+04 0.00E+00 0.OOE+00 1.08E+04 1.73E+02 1.69E+03 4.42E+02
3.81 42 660 8.44 9.31E+02 5.82E-02 1.22E+01 1.38E-26 1.60E-02 4.99E+03 2.05E-01 4.49E+04 0.OOE+00 0.OOE+00 8.57E+03 1.75E+02 1.70E+03 4.18E+02
.181 44 660 9.54 4.61E+02 6.27E-02 1.25E+01 1.23E-29 1.68E-02 3.72E+03 2.14E-01 4.58E+04 0.OOE+00 0.00E+00 6.41E+03 1.76E+02 1.66E+03 3.81E+02
3.81 46 660 10.89 1.87E+02 6.72E-02 1.25E+01 3.36E-33 1.76E-02 2.53E+03 2.23E-01 4.63E+04 0.OOE+00 0.00E+00 4.47E+03 1.77E+02 1.59E+03 3.33E+02
3.81 48 660 12.54 6.53E+01 7.18E-02 1.24E+01 1.40E-38 1.84E-02 1.57E+03 2.32E-01 4.64E+04 0.00E+00 O.0OE+00 2.90E+03 1.77E+02 1.48E+03 2.78E+02
3.81 50 660 14.44 1.86E+01 7.65E-02 1.21E+01 0.00E+00 1.92E-02 8.83E+02 2.42E-01 4.62E+04 0.00E+00 0.OOE+00 1.74E+03 1.77E+02 1.34E+03 2.22E+02
3.81 52 660 16.48 4.78E+00 8.13E-02 1.17E+01 0.OOE+00 2.OOE-02 4.71E+02 2.51E-01 4.57E+04 0.0OE+00 0.00E+00 1.OIE+03 1.77E+02 1.20E+03 1.73E+02

4 34 660 5.72 4.59E+03 4.01E-02 9.75E+00 4.17E-18 1.27E-02 8.56E+03 1.74E-01 3.90E+04 O.OOE+00 0.OOE+00 1.75E+04 1.72E+02 1.47E+03 4.37E+02
4 36 660 6.19 3.47E+03 4.40E-02 1.04E+01 1.34E-20 1.35E-02 8.02E+03 1.83E-01 4.07E+04 O.OOE+00 0.OOE+00 1.55E+04 1.75E+02 1.57E+03 4.47E+02
4 38 660 6.77 2.50E+03 4.79E-02 1.10E+01 4.40E-21 1.43E-02 7.24E+03 1.93E-01 4.23E+04 O.OOE+00 0.0OE+00 1.35E+04 1.76E+02 1.63E+03 4.47E+02

3.81 40 660 7.56 1.61E+03 5.39E-02 1.18E+01 9.87E-24 1.52E-02 6.19E+03 1.96E-01 4.36E+04 O.OOE+00 0.OOE+00 1.08E+04 1.73E+02 1.69E+03 4.42E+02
4 42 660 8.36 9.48E+02 5.62E-02 1.19E+01 1.51E-26 1.59E-02 5.04E+03 2.12E-01 4.49E+04 O.OOE+00 0.OOE+00 8.91E+03 1.80E+02 1.69E+03 4.15E+02
4 44 660 9.44 4.78E+02 6.05E-02 1.22E+01 1.44E-29 1.67E-02 3.79E+03 2.21E-01 4.59E+04 0.00E+00 O.00E+00 6.70E+03 1.81E+02 1.66E+03 3.79E+02
4 46 660 10.76 2.02E+02 6.49E-02 1'.23E+01 6.71E-33 1.75E-02 2.61E+03 2.31E-01 4.64E+04 0.00E+00 0.00E+00 4.71E+03 1.81E+02 1.60E+03 3.33E+02
4 48 660 12.35 7.13E+01 6.94E-02 1.21E+01 1.96E-38 1.83E-02 1.64E+03 2.40E-01 4.66E+04 O.OOE+00 O.OOE+00 3.09E+03 1.82E+02 1.50E+03 2.81E+02
4 50 660 14.21 2.06E+01 7.41E-02 1.19E+01 O.OOE+00 1.91E-02 9.30E+02 2.49E-01 4.65E+04 O.OOE+00 0.OOE+00 1.88E+03 1.82E+02 1.36E+03 2.25E+02
4 52 660 16.28 5.24E+00 7.87E-02 1.15E+01 O.OOE+00 1.99E-02 4.94E+02 2.59E-01 4.60E+04 O,OOE+00 0.OOE+00 1.08E+03 1.81E+02 1.21E+03 1.75E+02

4.08 34 660 5.70 4.58E+03 3.95E-02 9.65E+00 4.29E-18 1.27E-02 8.54E+03 1.76E-01 3.90E+04 0.OOE0-O00.OOE+002 1.76E+04 1.74E+02 1.47E+03 4.33E+02
4.08 -. 36 660 6.17 3.46E+03 4.33E-02 1.03E+01 1.35E-20 1.35E-02 8.01E+03 1.86E-01 4.07E+04 0.002E001 0.OOE+00 1.57E+04 1.77E+02 1.56E+03 4.43E+02



Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 120

E IB DBwatt time ac227 pa 2 31 "u232 Ju233 -Ju234 Ju235 u236 u238 np237 Inp239 pu238 pu239 pu240 eu241
3.031 50 6601 15.60 2.98E-061 7.49E-06 1.88E-02 2.03E-051 3.77E-01 2.65E-031 1.11E-01 .1.25E-01 1.89E-01 I 2.75E+01 2.15E+03 1.34E+02 2.90E+02 3.19E+04
3.031 52 6601 17.781 3.34E-061 7.65E-06 2.02E-02 2.28E-05 3.87E-01 2.37E-031 1.11E-01 1.25E-01 1.96E-01 3.02E+01 2.27E+03 1.34E+02 2.96E+02 2.91E+04

3.41 26 6601 4.36 6.61E.07 4.99E-06 3.25E-03 9.32E-061 5.12E-01 1.11E-021 9.88E-02 1.27E-01 9.18E-02 3.31E+00 5.48E+02 1.31E+02 1.65E+02 3.26E+04
3.4 28 6601 4.68 7.67E-07 5.36E-06 4.00E-03 9.85E-061 4.97E-01 1.02E-02 1.03E-01 1.27E-01 1.01E-01 4.28E+00 6.55E+02 1.33E+02 1.77E+02 3.49E+04
3.4 30 6601. 4.97 8.75E-07 5.71E-06 4.85E-03 1.04E-05 4.83E-01 9.38E-03 1.06E-01 1.27E-01 1.11E-01 5.40E+00 7.70E+02 1.34E+02 1.90E+02 3.70E+04
3.4 -32. 6601 5.41 1.01E-06 6.08E-06 5.83E-03 1.09E-05 4.69E-01 8.59E-03 1.10E-01 1.27E-01 1.20E-01 6.68E+00 8.93E+02 1.36E+02 2.01E+02 3.86E+04
3.4 34 6601 5.83 1.15E-06 6.43E-06 6.92E-03 1.15E-05 4.57E-01 7.86E-03 1.13E-01 1.27E-01 1.29E-01 8.11E+00 1.02E+03 1.36E+02 2.12E202 3.99E+04
3.4 36 6601 6.36 1.31E-06 6.78E-06 8.14-S03 1.22-05 4.45E-01 7.17E-03 1.1E-01 1.262-01 1.38E-01 9.69E+00 1.17E+031 1.37E+02 2.23E+02 4.08E+04
3.41 381 660 6.94 1.49E-061 7.11E-06 9.48E-03 1.29E-051 4.36E-01 6.53E-03 1.17E-01 1.26E-01 1.47E-01 1.14E+01 1.31E+031 1.37E+02 2.33E+02 4.14E404
3.4 40 660 7.72 1.71E-06 7.43E-06 1.09E-02 1.37E-05 4.27E-01 5.94E-03 1.19E-01 1.26E-01 1.56E-01 1.33E+01 1.45E+03 1.38E+02 2.42E+02 4.14E+04
3.4 42 660 8.66 1.96E-06 7.75E-06 1.25E-02 1.47E-05 4.20E-01 5.39E-03 1.21E-01 1.26E-01 1.65E-01 1.53E+01 1.60E+03 1.38E+02 2.51E+02 4.08E+04
3.4 44 660 9.79 2.24E-06 8.05E-06 1.42E-02 1.59E-05 4.16E-01 4.89E-03 1.22E-01 1.25E-01 1.73E-01 1.74E+01 1.75E+03 1.38E+02 2.60E+02 3.97E+04
3.4 46 660 11.28 2.60t-06 8.34E-06 1.59E-02 1.75E-05 4.15E-01 4.42E-03 1.23E-01 1.25E-01 1.82E-01 1.97E+01 1.89E+03 1.38E+02 2.68E+02 3.79E+04
3.4 48 660 13.03 2.99E-06 8.61E-06 1.75E-02 1.94E-05 4.18E-01 3.99E-03 1.24E-01 1.25E-01 1.90E-01 2.20E+01 2.03E+03 1.37E+02 2.76E+02 3.55E+04
3.4i 50 6601 14.96 3.40E-061 8.87E-06 1.91E-02 2.17E-05 4.24E-01 3.60E-03 1.25E-01 1.25E-01 1.98E-01 2.45E+01 2.17E+03 1.37E+02 2.83E+02 3.31E+04

___3.4_ 52! 6601 17.09, 3.83E-06, 9.08E-06 2.06E-02 2.412 -05 4.33E-01 3.24E-03 1.25E-01 1.24E-01 2.06E-01 2.70E+01 2.30E+03 1.37E+02 2.90E+02 3.03E+04
3 414 660 5.7 _24E-061 7.03E-06 6.872-03 1.23E-05 4.98E-01 9.13E-03 1.19E-01 1.26E-01 1 31E-01 7.26E+00 1.00E+03 1.39E+02 2.06E+02 3.94E+04

3.651 36i 6601 6.28 1.41E-06 7.42E-06 8.08E-03 1.30E-05 4.86E-01 8.37E-03 1.22E-01 1.26E-01 1.40E-01 8.712+00 1.14E+03 1.39E+02 2.17E+02 4.05E+04
3.65 38 660 6.86 1.61E-06 7.79E-06 9.42E-03 1.37E-05 4.75E-01 7.66E-03 1.24E-01 1.26E-01 1.50E-01 1.03E+01 1.28E+03 1.40E+02 2.27E+02 4.12E+04
3.65 40 , 660 7.63 1.85E-061 8.16E-06 1.09E-02 1.45E-05 4.66E-01 7.01E-03 1.27E-01 1.26E-01 1.59E-01 1.20E+01 1.43E+03 1.40E+02 2.37E+02 4.12E+04
3.65 42 660 8.54 2.12E-061 8.52E-06 1.25E-02 1.56E-05 4.58E-01 6.39E-03 1.29E-01 1.25E-01 1.68E-01 1.39E+01 1.58E+03 1.40E+02 2.46E+02 4.09E+04
3.651 44 660 9.64 2.44E-061 8.86E-06 1.42E-02 1.68E-05 4.52E-01 5.82E-03 1.30E-01 1.25E-01 1.77E-01 1.59E+01 1.73E+03 1.40E+02 2.55E+02 3.99E+04
3.65 46 660 11.00 2.80E-061 9.20E-06 1.59E-02 1.84E-05 4.50E-01 5.30E-03 1.32E-01 1:25E-01 1.86E-01 1.80E+01 1.88E+03 1.40E+02 2.63E+02 3.84E+04
3.65 48 660 12.69 3.22E-06 9.52E-06 1.76E-02 2.03E-05 4.51E-01 4.81E-03 1.33E-01 1.25E-01 1.95E-01 2.02E+01 2.03E+03 1.40E+02 2.71E+02 3.63E+04
3.65 50 660 14.61 3.69E-06 9.81E-06 1.92E-02 2.25E-05 4.56E-01 4.35E-03 1.34E-01 1.24E-01 2.03E-01 2.26E+01 2.17E+03 1.40E+02 2.79E+02 3.37E+04
3.65 52 660 16.75 4.17E-06 1.01E-05 2.08E-02 2.51E-05 4.64E-01 3.94E-03 1.35E-01 1.24E-01 2.11E-01 2.50E+01 2.30E+03 1.39E+02 2.862+02 3.10E+04
3.81 34 660 .5.75 1.30E-06 7.43E-06 6.84E-03 1.28E-05 5.26E-01 9.98E-03 1.22E-01 1.26E-01 1.32E-01 6.77E+00 9.84E+02 1.40E+02 2.02E+02 3.91E+04
3.811 36 6601 6.23 1.49E-06 7.84E-06 8.05E-03 1.35E-05 5.14E-01 9.18E-03 1.26E-01 1.26E-01 1.41E-01 8.15E+00 1.12E+03 1.41E+02 2.13E+02 4.03E+04
3.811 38 6601 6.83 1.69E-06 8.25E-06 9.39E-03 1.43E-05 5.01E-01 8.43E-03 1.28E-01 1.26E-01 1.51E-01 9.66E+00 1.26E+03 1.42E+02 2.23E+02 4.09E+04
3.81 . 40 6601 7.56 1.94E-061 8.65E-06 1.09E-02 1.51E-05 4.91E-01 7.73E-03 1.31E-01 1.26E-01 1.61E-01 1.13E+01 1.41E+03 1.42E+02 2.33E+02 4.12E+04
3.811 42 660 8.44 2.22E-061 9.04E-06 1.25E-02 1.62E-05 4.83E-01 7.08E-03 1.33E-01 1.25E-01 1.70E-01 1.31E+01 1.57E+03 1.42E+02 2.42E+02 4.09E+04

3 44 660 9.54 2.562-06 9.42E-06 1.42E-02 1.74E-05 4.77E-01 6.46E-03 1.35E-01 1.252-01 1.79E-01 1.502+01 1.71E+03 1.42E+02 2.51E+02 4.01E+04

3.811 46 660 10.89 2.94E-06 9.79E-06 1.59E-02 1.90E-05 4.74E-01 5.90E-03 1.37E-01 1.25E-01 1.88E-01 1.70E+01 1.87E+03 1.42E+02 2.60E+02 3.86E+04
3.811 48 660 12.54 3.39E-06 1.02E-05 1.76E-02 2.09E-05 4.742E-01 5.37E-03 1.38E-01 1.25E-01 1.97E-01 1.92E+01 2.01E+03 1.42E+02 2.68E+02 3.65E+04
3.81 50 660 14.44 3.88E-06 1.04E-05 1.93E-02 2.312E-05 4.79E-01 4.88E-03 1.39E-01 1.24E-01 2.06E-01 2.14E+01 2.16E+031 1.41E+02 2.762+02 3.40E+04
3.81 52 660 16.48 4.39E-06 1.07E-05 2.09E-02 2.57E-05 4.85E-01 4.432-03 1.40E-01 1.242-01 2.14E-01 2.38E+01 2.30E+03 1.41E+02 2.83E+02 3.14E+04

4 34 660 5.72 1.37E-06 7.90E-06 6.80E-03 1.34E-05 5.59E-01 1.1OE-02 1.27E-01 1.26E-01 1.33E-01 6.24E+00 9.65E+02 1.42E+02 1.98E+02 3.86E+04
4 36 660 6.19 1.57E-06 8.35E-06 8.01E-03 1.412E-05 5.46E-01 1.02E-02 1.30E-01 1.26E-01 1.42E-01 7.53E+00 1.10E+03 1.43E+02 2.08E+02 3.99E+04
4 38 660 6.77 1.79E-06 8.792-06 9.35E-03 1.49E-05 5.33E-01 9.38E-03 1.33E-01 1.26E-01 1.52E-01 8.96E+00 1.24E+03 1.43E+02 2.19E+02 4.08E+04

3.81 40 660 7.56 1.94E-06 8.65E-06 1.09E-02 1.51E-05 4.91E-01 7.73E-03 1.31E-01 1.26E-01 1.61E-01 1.13E+01 1.41E+03 1.42E+02 2.33E+02 4.12E+04
4 42 660 8.36 2.35E-06 9.65E-06 1.24E-02 1.68E-05 5.13E-01 7.93E-03 1.39E-01 1.25E-01 1.72E-01 1.22E+01 1.55E+03 1.44E+02 2.38E+02 4.09E+04
4 44 660 9.44 2.70E-06 1.012-05 1.41E-02 1.81E-05 5.06E-01 .7.27E-03 1.41E-01 1.25E-01 1.81E-011.40E+01 1.70E+03 1.44E+02 2.47E+02 4.01E+04
4 46 660 10.76 3.E11-06 1.05E-05 1.59E-02 1.97E-05 5.03E-01 6.66E-03 1.43E-01 1.25E-01 1.91E-01 1.60E+01 1.85E+03 1.44E+02 2.56E+02 3.88E+04
41 48 660 12.35 3.58E-06 1.09E-05 1.76E-02 2.16E-05 5.022-01 6.08E-03 1.442-01 1.242-01 2.002-01 1.80E+01 2.OOE+031-1.44E2021 2.64E+02 3.692+04
4 50 6601 14.21 4.11E-06 1.12E-05 1.93E-02 2.39E-05 5.05E-01 5.55E-03 1.46E-01 1.24E-01 2.09E-01 2.02E+01 2.15E+03 1.44E+02 2.72E+02 3.44E+04
4 52 660 16.28 4.672-06 1.16E-05 2.10E-02 2.65E-05 5.12E-01 5.05E-03 1.47E-01 1.24E-01 2.182-01 2.242+01 2.29E+03 1.43E+021 2.80E+02 3.182+04

4.08. 34 660 5.70 1.41E-06 8.09E-06 6.792-03 1.372-05 5.732-01 1.15E-02 1.28E-01 1.26E-01 1.33E-01 6.04E+00 9.57E+02 1.43E+02 1.96E+02 3.85E+04
4.0 8 660 6.17 1.602-06 8.56A-0"6 7.99E-03 1.44E-051 5.59E-01 1.06E-02 1.32E-011 1.26E-01 1.43E-011 7.29E+00 1.09E+03 1.43E+021 2.07E+02 3.98E+041



Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 121

E 18 Diwatt Itime pu242 1am241 am242 am242m am243 cm242 lcm243 cm244 cmr245 cm246 th230
3.031 50 6601 15.60 1.88E+00 1.23E+031 3.56E+00 3.57E+00 2.75E+01 2.94E+001 1.28E+01 3.04E+03 4.60E-01 2.30E-01 5.53E-05
3.03 52 6601 17.78 2,01E+00 1.36E+03 3.59E+00 3.61E+00 3.02E+01 2.97E+00 1.32E+01 3.24E+03 5.39E-01 2.88E-01 6.19E-05

3.4 26 660 4.36 4.22E-01 2.80E+02 1.62E+00 1.63E+00 3.31E+00 1.18E+01 1.95E+00 2.25E+02 1.48E-02 2.42E-03 2.871-05
3.4 28 660 4.68 5.05E-01 3.24E+02 1.87E+00 1.88E+00 4.28E+00 9.98E+00 2.57E+00 3.15E-02 2.23E-02 4.05E-03 2.98E-05
3.4 30 660 4.97 5.94E-01 3.68E+02 2.13E+00 2.14E+00 5.40E+00 6.84E+00 3.29E+00 4.28E+02 3.24E-02 6.48E-03 3.07E-05
3.4 32 660 5.41 6.88E-01 4.20E+02 2.38E+00 2.39E+00 6.68E+00 5.63E+00 4.10E+00 5.65E+02 4.55E-02 1.00E-02 3.21E-05
3.4 34 660 5.83 7.89E-01 4.72E+02 2.60E+00 2.61E+00 8.11E+00 4.31E+00 5.00E+00 7.31E+02 6.23E-02 1.50E-02 3.33E-05
3.4 36 660 6.36 8.94E-01 5.32E*02 2.82E+001 2.84E+00 9.69E+00 3.42E+001 5.97E+00 9.22E+02 8.33E-02 2.19E-02 3.49E-05
3.4 38 660 6.94 1.00E+00 5.95E+02 3.02E+00 3.04E+00 1.14E+01 2.95E+00 6.99E+00 1.14E+03 1.09E-01 3.12E-02 3.65E-05
3.4 40 660 7.72 1.12E+00 6.70E+02 3.21E+00 3.22E+÷00 1.33E+01 2.83E+00 8.02E+00 1.38E+03 1.40E-01 4.35E-02 3.88E-05
3.4 42 660 8.66 1.23E+00 7.54E+02 3.36E+00 3.38E+00 1.53E+01 2.83E+00 9.05E+00 1.64E+03 1.77E-01 5.94E-02 4.17E-05
3.4 44 660 9.9 1.73E+00 78.,5E+02 3.50E+00 3.51E+00 1.74E+01 2.91E+00 1.00E+01 1.90E+03 2.19E-01 7.97E-02 4.1OE-05
3.4 46 660 11.28 1.47E+00 9.64E+02 3.61E+00 3.63E+00 1.97E+01 2.99E+00 1.08E+01 2.16E+03 2.68E-01 1.05E-01 4.97E-05
3.4 48 660 13.03 1.59E+00 1.08E+03 3.70E+00 3.72E+00 2.20E+01 3.07E+00 1.16E+01 2.39E+03 3.24E-01 1.36E-01 5.53E-05
3.4 50 660 14.96 1.72E+00 1.21E+03 3.77E+00 3.79E+00 2.45E+01 3.12E+00 1.22E+01 2.60E+03 3.87E-01 1.74E-01 6.15E-05
3.4 52 660 17.09 1.84E+00 1.33E+031 3,E+00 3.84E+00 2.70E+01 3.16E+00 1.27E+01 2.79E+03 4.57E-01 2.20E-01 6.86E-05

3.65 34 660 5.78 7.24E-01 4.63E+021 2.62E+00 2.64E+00 7.26E+001 4.44E+00 4.59E+00 6.29E+02 5.34E-02 1.20E-02 3162E-05
3.65 36 660 6.28 8.23E-01 5.21E+02 2.86E+00 2.87E+00 8.71E+00 3.48E+00 5.511E +00 7.99E+02 7.17E-02 1.75E-02 3.77E-05
3.65 38 660 6.86 9.27E-01 5.85E+02 3.08E+00 3.09E+00 1.03E+01 3.07E+00 6.49E+00 9.94E+02 9.44E-02 2.51 E-02 3.96E-05
3.65 40 660 7.63 1.03E+00 6.60E+02 3.28E+00 3.29E+00 1.20E+01 2.91E+00 7.49E+00 1.21E+03 1.22E-01 3.52E-02 4.21E-05
3.65 42 660 8.54 1.15E+00 7.44E+02 3.45E+00 3.47E+00 1.39E+01 2.91E+00 8.50E+00 1.44E+03 1.54E-01 4.83E-02 4.512E-05
3.65 44 660 9.64 1.26E+00 8.40E+02 3.61E+00 3.62E÷00 1.59E+01 3.001=00 9.47E+00 1.67E+03 1.93E-01 6.51E-02 4.87E-05
3.65 46 660 11.00 1.38E+00 9.48E+02 3.73E+00 3.75E+00 1.80E+01 3.09E+00 1.04E+01 1.91E+03 2.37E-01 8.62E-02 5.33E-05
3.65 48 660 12.69 1.49E-00 1.07E+03 3.84E+00 3.86E÷00 2.02E+01 3.18E+001 1.12E+01 2.14E+03 2.88E-01 1.13E-01 5.912E-05
3.651 5o 660 14.61 1.62E+00 1.20E+031 3.92E+00 3.94E+00 2.26E+01 3.24E+00 1.18E+01 2.35E+03 3.45E-01 1.45E-01 6.59E-05
3.65 52 660 16.75 1.74E+00 1.33E+03 3.98E+00 4.001+00 2.50E+01 3.29E+00 1.23E+01 2.52E+03 4.10E-01 1.84E-0I 7.35E-05
3.811 34 660 5.75 6.86E-01 4.57E+02 2,63E+00 2.65E+00 6.77E+00 4.49E+00 4.34E+00 5.74E+02 4.85E-02 1.04E-02 3.81E-05
3.81 36 660 6.23 7.81E-01 5.15E+02 2.88E+00 2.90E+00 8.15E+00 3.52E+00 5.24E+00 7.31E+02 6.54E-02 1.53E-02 3.98E-05
3.81 38 660 6.83 8.81E-01 5.80E+02 3.11E+00 3.12E+00 9.66E+00 3.11E+00 6.19E+00 9.09E+02 8.62E-02 2.19E-02 4.18E-05
3.81 40 660 7.56 9.85E-01 6.54E+02 3.32E+00 3.33E+00 1.13E+01 2.96E+00 7.17E+00 1.11E+03 1.12E-01 3.08E-02 4.43E-05

3.8 421 660 8.44 1.09E+00 7.36E+02 3.51E+00 3.52E+00 1.31E+01 2.96E+00 8.16E+00 1.33E+03 1.42E-01 4.24E-02 4.74E-05
3.81 44 660 9.54 1.20E+00 8.32E+02 3.67E+00 3.69E+00 1.50E+01 3.05E+00 9.13E+00 1.55E+03 1.782-01 5.73E-02 5.12E-05
3.81 46 660 10.89 1.32E+00 9.41E+02 3.81E+00 3.82E+00 1.70E+01 3.15E+00 1.00E+01 1.78E+03 2.19E-01 7.612E-02 5.60E-05
3.81 48 660 12.54 1.43E+00 1.062E-+03 3.92E+00 3.94E+00 1.92E+01 3.25E+00 1.08E+01 1.99E+03 2.67E-01 9.97E-02 6.20E-05
3.81 50 660 14.44 1.55E+00 1.19E+03 4,01E+00 4.03E+00 2.14E+01 3.32E+00 1.15E+01 2.19E+03 3.21E-01 1.29E-01 6.89E-05
3.811 52 660 16.48 1.67E+00 1.31E+03 4.08E+00 4.09E+00 2.38E+01 3.382+00 1.21E+01 2.37E+03 3.82E-01 1.54E-01 7.662-05

4T 34 660 5.72 6.44E-01 4.50E+02 2.65E+00 2.66E+00 6.24E+00 4.53E+00 4.08E+00 5.16E+02 4.33E-02 8.79E-03 4.04E-05
4 36 660 6.19 7.35E-01 5.07E+02 2.90E+00 2.92E+00 7.53E+00 3.53E+00 4.93E+00 6.58E+02 5.86E-02 1.30E-02 4.22E-05
41 38 660 6.77 8.31E-01 5.71E+02 3.142+00 3.15E+00 8.96E+00 3.192+00 5.84E+00 8.21E+02 7.76E-02 1.87E-02 4.43E-05

3.81 40 660 7.56 9.852-01 6.54E+02 3.32E+00 3.33E+00 1.13E+01 2.96E+001 7.172+00 1.11+E03 1.12E-01 3.08E-02 4.43E-05
4 42 660 8.36 1.03E+00 7.28E+02 3.56E+00 3.58E+00 1.22E+01 3.01E+00 7.78E+00 1.20E÷03 1.29E-01 3.64E-02 5,01E-05
4 44 660 9.44 1.14E+00 8.24E+02 3.74E+00 3.76E.00 1.40E+01 3.12E+00 8.73E+00 1.41E+03 1.62E-01 4.94E-02 5.42E-05
4 46 660 10.76 1.25E+00 9.32E+02 3.89E+00 3.91E+00 1.60E+01 3.22E+00 9.64E+00 1.62E+03 2.00E-01 6.582-02 5.91E-05
4 48 660 12.35 1.36E+00 1.05E+03 4.02E+00 4.04E+00 1.80E+01 3.33E+00 1.04E+01 1.83E+03 2.44E-01 8.65E-02 6.52E-05
4 50 660 14.21 1.48E+00 1.18E+03 4.12E+00 4.14E+00 2.02E+01 3.42E+00 1.11E+01 2.01E+03 2.95E-01 1.1211-01 7.24E-05
4 52 660 16.28i 1.60E+00 1.31E+03 4.19E+00 4.21E+00 2.24E+01 3.47E+00 1.17E+01 2.182+03 3,52E-01 1.43E-01 8.06E-05

_.08 34 660 5.701 6.27E-01_4.47E+02 2.65E+00I 2.66E+00 6.04E+00 4.55E+00 3.97E+00 4.94E+02 4.14E-02 8.212E-03 4.13E-05
4.081 36t 660-6.17 7172-61 5.04E+02 2.91E+01 2.92E+00 7.29E+00 3.532+00 4.81E+00 6.30=+02 5.61E-2 -02 1.21E.021 4.31E-05



Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 122

E B DBwatt time jh3 c14 c136 co60 se79 kr8l kr85 sr89 sr9O y90 nb94 zr95 tc99 lru103
4.08 38 660 6.77 2.21E+02 9.68E-01 2.95E-02 7.05E+02 3.09E-02 3.58E-08 2.75E+03 8.63E-09 3.10E+04 3.10E+04 5.62E-02 9.29E-06 6.30E+00 2.59E-12
4.08 40 660 7.47 2.21E+02 1.03E+00 3.13E-02 6.75E+02 3.24E-02 4.04E-08 2.73E+03 1.26E-10 3.16E+04 3.16E+04 5.95E-02 3.85E-07 6.58E+00 9.39E-15
4.08 421 660 8.33 2.20E*02 1.09E+00 3.31E-02 6.31E+02 3.39E-02 4.55E-08 2.66E+03 1.03E-12 3.20E+04 3.20E+04 6.28E-02 9.13E-09 6.85E+00 1.89E-17
4.08 44 660 9.38 2.15E202 1.16E+00 3.49E-02 5.74E+02 3.54E-02 5.1OE-08 2.57E+03 6.18E-15 3.23E+04 3.23E+04 6.61E-02 1.59E-10 7.11E+00 2.77E-20
4.08 46 660 10.69 2.07E+02 1.22E+00 3.68E-02 5.04E+02 3.68E-02 5.69E-08 2.44E+03 2.04E-17 3.22E+04 3.22E+04 6.95E-02 1.57E-12 7.37E+00 2.23E-23
4.08 48 660 12.30 1.95E'02 1.29E+00 3.86E-02 4.24E+02 3.83E-02 6.34E-08 2.26E+03 2.00E-21 3.19E+04 3.19E+04 7.30E-02 1.25E-15 7.62E+00 1.28E-28
4.08 50 660 14.14 1.82E+02 1.36E+00 4.05E-02 3.45E+02 3.97E-02 7.04E-08 2.05E+03 1.06E-25 3.13E+04 3.13E+04 7.64E-02 5.56E-19 7.87E+00 3.95E-34
4.08 52 660 16.15 1.67E+02 1.43E+00 4.25E-02 2.75E÷02 4.12E-02 7.78E-08 1.85E+03 4.56E-30 3.06E+04 3.06E+04 7.98E-02 2.OOE-22 8.11E+00 O.00E+00

4.2 38 660 6.73 2.20E+02 9.44E-01 2.88E-02 6.98E+02 3.09E-02 3.49E-08 2.78E+03 1.00E-08 3.13E+04 3.13E+04 5.56E-02 1.06E-05 6.31E+00 2.94E-12
4.2 40 660 7.42 2.21E+02 1.00E+00 3.05E-02 6.69E+02 3.24E-02 3.94E-08 2.75E+03 1.38E-10 3.20E+04 3.20E+04 5.88E-02 4.17E-07 6.59E+00 1.OOE-14
4.21 42 660 8.26 2.19E+02 1.07E+00 3.23E-02 6.27E+02 3.39E-02 4.44E-08 2.70E+03 1,16E-12 3.24E+04 3.24E+04 6.21E-02 1.01E-08 6.86E+00 2.07E-17
4.2 44 660 9.31 2.15E+02 1.13E+00 3.41E-02 5.71E+02 3.54E-02 4.98E-08 2.61E+03 7.02E-15 3.26E+04 3.26E+04 6.54E-02 1.78E-10 7.13E÷00 3.07E-20
4.2 46 6601 10.62 2.07E+02 1.19E+00 3.59E-02 5.00E+02 3.69E-02 5.55E-08 2.46E+03 2.53E-17 3.26E+04 3.26E+04 6.87E-02 1.90E-12 7.39E+00 2.70E-23
4.2 48 6601 12.19 1.96E+02 1.26E+00 3,77E-02 4,24E+02 3.84E-02j 6.18E-08 2.29E+03 2.33E-21, 3.22E+04 3.22E+04 7.20E-02 1.45E-15 7.64E+00 1.46E-28
4.2 50 660 14.02 1.82E+02 1.32E+00 3.96E-02 3.45E+02 3.98E-02 6.86E-08 2.09E+03 1.23E-25 3.17E+04 3.17E+04 7.65E-02 6.33E-19 7.89E+00 4.45E-34
4.21 52 6601 16.02 1.68E+02 1.39E+00 4.15E-02 2.75E+02 4.13E-02 7.59E-08 1.88E+03 5.362-30 3.10E+04 3.10E+04 7.89E-02 2.31E-22 8.13E+00 0.00+E00
4.31 38 6601 6.71 2.20E+02 9.25E-01 2.82E-02 6.92E+02 3.10E-02 3.42E-08 2.79E+03 1.08E-08 3.15E+04 3.15E+04 5.50E-02 1.13E-05 6.33E+00 3.11E-12
4.3 40 6601 740 2.21E+02 9.842-01 2.99E-02 6.63E+021 3.25E-02 3.86E-08 2.78E203 1.45E-10 3.22E+04 3.22E+04 5.82E-02 4.34E-07 6.60E+00 1.04E-14
4.3 42 660 8.22 2.19E+02 1.04E+00 3.16E-0216.22E÷02 3.40E-02 4.35E-08 2.72E+03 1.23E-12 3.26E+04 .3.26E+04 6.15E-02 1.07E-08 6.88E+00 2.16E-17
4.3 44 660 9.28 2.14E+021 1.11E+00 3.34E-02 5.66E+02 3.55E-02 4.88E-08 2.63E+03 7.47E-15 3.29E+04 3.29E+04 6.48E-02 1.88E-10 7.14E+00 3.21E-20
4.3 46 660 10.56 2.07E+02 1.17E+00 3.52E-02 4.99E+02 3.70E-02 5.44E-08 2.49E+03 3.00E-17 3.29E+04 3.29E+04 6.80E-02 2.23E-12 7.40E+00 3.15E-23
4.3 48 660 12.09 1.96E+02 1.23E+00 3.70E-02 4.24E+02 3.85E-02 6.06E-08 2.32E+03 2.66E-21 3.26E+04 3.26E+04 7.14E-02 1.64E-15 7.66E+00 1.63E-28
4.3 50 660 13.87 1.83E+02 1.30E+00 3.88E-02 3.48E+02 3.99E-02 6.73E-08 2.13E+03 2.65E-24 3.21E+04 3.21E+04 7.48E-02 5.09E-18 7.91E+00 3.86E-32
4.3 52 660 15.95 1.68E+02 1.36E+00 4.07E-02 2.75E+02 4.14E-02 7.44E-08 1.91E+03 4.42E-29 3.13E+04 3.13E+04 7.82E-02 8.04E-22 8.15E+00 3.38E-38

4.48 38 660 6.68 2.19E+02 8.93E-01 2.72E-02 6.80E+02 3.10E-02 3.30E-08 2.83E+03 1.24E-08 3.19E+04 3.19E+04 5.41E-02 1.28E-05 6.35E+00 3.47E-12
4.48 40 660 7.34 2.20E+02 9.49E-01 2.88E-02 6.54E+02 3.26E-02 3.73E-08 2.82E+03 1.63E-10 3.26E+04 3.26E+04 5.73E-02 4.772-07 6.63E+00 1.12E-14
4.48 42 660 8.16 2.19E+02 1.01E+001 3.05E-02 6.14E+02 3.41E-02 4.202-08 2.76E+03 1.35E-12 3.31E+04 3.31E+04 6.05E-02 1.15E-08 6.90E+00 2.29E-17
4.48 44 660 9.18 2.15E+02 1.07E+001 3.22E-02 5.61E+02 3.56E-02 4.71E-08 2.67E+03 8.65E-15 3.34E+04 3.34E+04 6.37E-02 2.15E-10 7.17E+00 3.61E-20
4.48 46 660 10.45 2.07E+02 1.13E+00 3.40E-02 4.96E+02 3.71E-02 5.25E-08 2.54E+03 3.78E-17 3.34E+04 3.34E+04 6.69E-02 2.75E-12 7.43E+00 3.85E-23

_.4.48• 48i 6601 11.98 1.97E+02 1.19E+001 3.57E-02 4.21E+02 3.86E-02 5.85E-08 2.36E+03 1.07E-20 3.31E+04 3.31E+04 7.02E-02 3.40E-15 7.69E+001 2.11E-27
4.48t 50 660 13.75 1.84E+02 1.25E+00 3.75E-02 3.47E+02 4.00E-02 6.49E-08 2.17E+03 5.03E-24 3.26E+04 3.26E+041 7.36E-02 9.16E-18 7.94E+00 7.21E-32
4.481 521 660 15.76 1.69E+02 1.32E+00 3.93E-02 2.76E+02 4.15E-02 7.18E-08 1.95E+03 2.13E-28 3.19E+04 3.19E+041 7.69E-02 3.23E-21 8.19E+00 1.76E-37



Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 123

E 1B DBwatt Itime rul06 pdl07 cdl13m xe127 i129 cs134 jcs135 cs137 137 xe137 pm147 sm151 eu154 eu155
4.081 38 6601 6.77 2.49E+03 4.72E-02 1.092+01 4.46E-21 1.43E-02 7.21E+031 1.96E-01 4.23E+041 O.OOE+00 0.OOE+00 1.35E+04 1.78E+02 1,63E+03 4.43E+02
4.08 40 660k 7.47 1.64E+03 5.13E-02 1.14E+01 1.12E-23 1.51E-02 6.23E+031 2.05E-01 4.38E+04 O.OOE+00 0.OOE+00 1.13E+04 1.80E+02 1.67E+03 4.35E+02
4.08 42 660 8.33 9.55E+02 5.54E-02 1.18E+01 1.55E-26 1.59E-02 5.05E+03 2.15E-01 4,50E+041 0.OOE+00 0.00E+00 9.04E+03 1.82E+02 1.69E+03 4.13E+02
4.08 44 660[ 9.38 4.89E+02 5.97E-02 1.21E+01 1:55E-29 1.67E-02 3.83E+03 2.24E-01 4.59E+04 0.00E+00 0.00E+00 6.85E+03 1.83E+02 1.67E+03 3.80E+02
4.08 46 660 10.69 2.1OE+02 6.40E-02 1.21E+01 8.44E-33 1.75E-02 2.65E+03 2.34E-01 4.65E+04 0.00E+00 0.00E+00 4.84E+03 1.83E+02 1.60E+03 3.34E+02
4.08 48 6601 12.30 7.26E+01 6.85E-02 1.20E+01 2.12E-38 1.83E-02 1.65E+03 2.43E-01 4.67E+04 0,OOE+00 0.00E+00 3.15E+03 1.84E+02 1,49E+03 2.81E+02
4.08 50 660 14.14 2.11E+01 7.30E-021 1.18E+01 0.00E+00 1.90E-02 9.44E+02 2.53E-01 4.65E+04 0.00E+00 0.00E+00 1.92E+03 1.83E+02 1.36E+03 2.26E+02
4.08 52 660 16.15 5.57E+00 7.77E-02 1.14E+01 0.O0E+00 1.98E-02 5.11E+02 2.62E-01 4.61E+04 0.0OE+00 0.00+E00 1.13E+03 1.83E+02 1.22E+03 1.77E+02

4.2 38 660 6.73 2.51E+03 4.62E-02 1.07E+01 4.99E-21 1.42E-02 7.22E+03 2.00E-01 4.24E+04 0.00E+00 0.00E+00 1.38E+04 1.82E+02 1.62E+03 4.40E+02
4.2 40 660 7.42 1.66E+03 5.02E-02 1.12E+01 1.18E-23 1.50E-02 6.25E+03 2.10E-01 4.39E+04 0.00E+00 O.OOE+00 1.15E+04 1.83E+02 1.67E+03 4.32E+02
4.2 421 660 8.26 9.76E+02 5.42E-02 1.16E+01 1.66E-26 1.58E-02 5.10E+03 2.19E-01 4.50E+04 0.002+00 0.00E+00 9.29E+03 1.84E+02 1.69E+03 4.12E+02
4.2 44 660 9.31 5.002+02 5.84E-02 1.19E+01 1.68E-29 1.66E-02 3.87E+03 2.292-01 4.60E+04 0.OOE+00 0.OOE+00 7.04E+03 1.86E÷02 1.67E+03 3.79E+02
4.2 46 660 10.62 2.17E+02 6.27E-02 1.19E+01 1.00E-32 1.74E-02 2.68E+03 2.38E-01 4.66E+04 0.OOE÷00 0.00E+00 4.99E+03 1.86E+02 1.61E+03 3.34E+02
4.2 48 660 12.19 7.57E+01 6.71E-02 1.19E+01 2.02E-38 1.82E-02 1.69E+03 2.48E-01 4.68E+04 0.00E+00 0.OOE+00 3.28E+03 1.87E+02 1.51E+03 2.81E+02
4.21 50 660 14.02 2.20E+01 7.16E-02 1.16E+01 0.00E+001 1.90E-02 9.67E+02 2.58E-01 4.67E+04 0.00E+00 0.OOE+00 2.01E+03 1.86E+02 1.38E+03 2.27E+02
4.2 52 660, 16.02 5.87E+00 7.62E-02 1.12E+01 0.OOE+00 1.98E-02 5,26E+02 2.67E-01 4.63E+04 0.00E+00 0.OOE+00 1.17E+03 1.85E+02 1.24E+03 1.79E+02
4.31 38 660 6.71 2.51E+03 4.54E-02 1.06E+01 5.18E-21 1.42E-02 7.20E+03 2.03E-01 4.24E+04 0.00E+00 0.OOE+00 1.40E+04 1.84E+02 1.62E+03 4.36E+02
4.31 40 660 7.40 1.66E+03 4.93E-02 1.11E+01 1.19E-23 1.50E-02 6.24E+03 2.13E-01 4.39E+04 0.00E+00 O.OOE+00 1.17E+04 1.86E+02 1.67E+03 4.29E+02
4.3 42 660 8.22 9.79E+02 5.33E-02 1.15E+01 1.70E-26 1.58E-02 5.11E+03 2.23E-01 4.522+04 0.OOE+00 O.OOE+00 9.45E+03 1.87E+02 1.69E+03 4.10E+02
4.3 44 660 9.28 5.04E+02 5.74E-02 1.17E+01 1.72E-29 1.66E-02 3.88E+03 2.33E-01 4.60E+04 O.00E+00 O.OOE+00 7.17E+03 1.88E+02 1.66E+03 3.77E+02
4.3 46 660 10.561 2.24E+02 6.16E-02 1.18E+01 1.15E-32 1.73E-02 2.72E+03 2.42E-01 4.67E+04 0.00E+00 O.OOE+00 5.12E+03 1.89E+02 1.61E+03 3.34E+02
4.3 48 660 12.09 7.89E+01 6.60E-02 1.18E+01 2.29E-38 1.81E-02 1.73E+03 2.52E-01 4.69E+04 O.OOE+00 .OOE+00 3.39E+03 1.89E+02 1.51E+03 2.83E+02
4.3 50 660 13.87 2.48E+01 7.04E-02 1.15E+01 O.OOE+00 1.89E-02 1.02E+03 2.62E-01 4.684E+04 O.OOE+00 0.OOE+00 2.12E+03 1.88E+02 1.392E+03 2.31E+02
4.3 52 660 15.95 6.11E+00 7.49E-02 1.11E+01 O.OOE+00 1.972-02 5.35+02 2.712E-01 4.64E+04 O.OOE+00 0.OOE+00 1.212E+03 1.88E+02 1.242+03 1.79E+02

4.48 38 660 6.68 2.50E+03 4.40E-02 1.03E+01 5.61E-21 1.41E-02 7.18E+03 2.10E-01 4.24E+04 O.OOE+00 0.OOE+00 1.43E+04 1.89E+02 1.60E+03 4.29E+02
4.48 40 660 7.34 1.67E+03 4.78E-02 1.08E+01 1.25E-23 1.49E-02 6.25E+03 2.20E-01 4.40E+04 O.OOE+00 0.OOE+00 1.21E+04 1.90E+02 1,66E+03 4.24E-iw02
4.48 42 660 8.16 9.84E+02 5.17E-02 1.12E+01 1.76E-26 1.57E-02 5.13E+03 2.30E-01 4.52E+04 O.OOE+00 0.OOE+00 9.72E+03 1.92E+02 1.68E+03 4.06E+02
4.48 44 660 9.18 5.18E+02 5.57E-02, 1.15E+01 1.88E-29 1.65E-02, 3.94E+03 2.402E-01 4.62E+04 O.OOE+00 O.O0E+00 7.46E+03 1.93E+02 1.67E+03 3.76E+02
4.48 46 660 10.45 2.34E+02 5.98E-021 1.16E+01 1.36E-32 1.73E-02 2.78E+03 2.49E-01 4.68E+04 O.OOE+00 0.OOE+00 5.35E+03 1.94E+02 1.61E+03 3.34E+02
4.48J 48J_. 660 11.98 8.17E+01 6.40E-021 1.15E+01 4.87E-37 1.81E-02 1.76E+03 2.59E-01 4.70E+04 O.0OE+00 0.0OE+00 3.54E+03 1.94E+02 1.51E+03 2.83E+02
4.46 ' . 501 660 13.75 2.67E+01 6.83E-021 1.13E+01 0.O0E+00 1.88E-021 1.05E+03 2.69E-01 4.70E+04 0.00E+00 O.00E+00 2.23E+03 1.93E+02 1.40E+03 2.32E+02
4.481 521 660 15.76 7.07E+00 7.28E-02 1.09E+01 0.OOE+00 1.96F-021 5.69E+02 2.79F-01 4.66E+041 0.002+00 0.00E+00 1.31E+03 1.92E+02 1.25E+03 1.83E+02



Appendix G 32P+SourceTem - Confinement Source CA06721 p. 124

B OBwatt time ac227 Ia231 u232 u233 u234 u235 u236 u238 np237 np239 pu238 pu239 pu240 pu241
4.08 38 660 6.77 1.83E-06 9.01E-06 9.33E-03 1.51E-05 5.46E-01 9.80E-03 1.35E-01 1.25E-01 1.53E-01 8.68E+00 1.23E+03 1.44E+02 2.17E+02 4.06E+04
4.08 40 660 7.47 2.09E-06 9.46E-06 1.08E-02 1.61E-05 5.35E-01 9.03E-03 1.38E-01 1.25E-01 1.63E-01 1.02E+01 1.39E+03 1.45E+02 2.27E+02 4.1OE+04
4.08 42 660 8.33 2.40E-05 9.90E-06 1.24E-02 1.72E-05 5.26E-01 8.30E-03 1.41E-01 1.25E-01 1.72E-01 1.19E+01 1.54E+03 1.45E+02 2.37E+02 4.09E+04
4.08 44 660 9.38 2.75E-06 1.03E-05 1.41E-02 1.84E-05 5.19E-01 7.62E-03 1.43E-01 1.25E-01 1.82E-01 1.36E+01 1.69E+03 1.45E+02 2.46E+02 4.02E+04
4.08 46 660 10.69 3.18E-061 1.08E-05 1.59E-02 2.00E-05 5.14E-01 6.99E-03 1.45E-01 1.25E-01 1.92E-01 1.55E+01 1.84E+031 1.45E+02 2.54E+02 3.89E+04
4.08 48 660 12.30 3,67E-06 1.12E-05 1.76E-02 2,19E-05 5.13E-01 6.40E-03 1.47E-01 1.24E-01 2.01E-01 1.76E+01 1.99E+03 1.45E+02 2.63E+02 3.69E+04
4.08 50 660 14.14 4.20E-06 1.16E-05 1.93E-02 2.42E-05 5.16E-01 5.84E-03 1.48E-01 1.24E-01 2.10E-01 1.97E+01 2.14E+03 1.44E+02 2.71E+02 3.46E+04
4.08 521 660 16.15 4,77E-06 1.19E-05 2.10E-02 2.68E-05 5.22E-01 5.33E-03 1.50E-01 1.24E-01 2.19E-01 2.19E+01 2.29E+03 1.44E+02 2.79E+02 3.20E.04

4.2 381 6601 6.73 1.89E-06 9.35E-06 9.29E-03 1.56E-05 5.66E-01 1.04E-02 1E-.3E01 1.25E-01 1.54E-01 8.28E+00 1.22E+03 1.45E+02 2.14E+02 4.04E+04
4.21 401 660 7.42 2.16E-061 9.82E-06 1.07E-02 1.64E-05 5.54E-01 9.63E-03 1.41E-01 1.25E-01 1.63E-01 9.75E+00 1.37E+03 1.46E+02 2.24E+02 4.09E+04
4.21 421 660 8.26 2.46E-06 1.03E-05 1.24E-02 1.75E-05 5.44E-01 8.88E-03 1.44E-01 1.25E-01 1.73E-01 1.14E+01 1.52E+03 1.46E+02 2.34E+02 4.09E+04
4.2 441 660 9.31 2.84E-06 1.08E-05 1.41E-02 1.89E-05 5.37E-01 8.17E-03 1.47E-01 1.25E-01 1.83E-01 1.31E+01 1.68E+03 1.46E+02 2.43E+02 4.02E+04
4.2 46 660 10.62 3.28E-06 1.12E-05 1.58E-02 2.04E-05 5.32E-01 7.51E-03 1.49E-01 1,242-01 1.93E-01 1.49E+01 1.83E+03 1.46E+02 2.52E+02 3.89E+04
4.2 48 660 12.19 3.79E-06 1.16E-05 1.76E-02 2.24E-05 5.30E-01 6.88E-03 1.51E-01 1.24E-01 2.03E-01 1.69E+01 1.99E+03 1.46E+02 2.61E+02 3.71E+04
4.2 50 660 14.02 4.35E-06 1.21E-05 1.93E-02 2.46E-05 5.32E-01 6.30E-03 1.52E-01 1.24E-01 2.12E-01 1.89E+01 2.13E+03 1.46E+02 2.69E+02 3.48E+04
4.2 52 660 16.02 4.93E-06 1.24E-05 2.1OE-02 2.722-05 5.38E-01 5.762-03 1.54E-01 1.24E-011 2.22E-01 2.11E+01 2.28E+03 1.45E+02 2.77E+02 3.23E+04
4.3 38 660 6.71 1.94E-06 9.64E-06 9.28E-03 1.59E-05 5.83E-01 1.10E-02 1.41E-01 1.25E-01 1.54E-01 7.97E+00 1.21E+03 1.462+02 2.12E+02 4.03E+04
4.3 40 660 7.40 2.21E-06 1.01E-05 1.07E-02 1.682-05 5.71E-01 1.012-02 1.44E-01 1.252-01 1.64E-01 9.40E+00 1.36E+03 1.47E+02 2.22E+02 4.082+04
4.3 42 660 8.22 2.54E-06 1.06E-05 1.23E-02 1.79E-05 5.61E-01 9.37E-03 1.47E-01 1.25E-01 1.74E-01 1.09E+01 1.51E+03 1.47E+02 2.32E+02 4.09E+04
4.3 44 660 9.28 2.92E-06 1.11E-05 1.40E-02 1.92E-05 5.52E-01 8.64E-03 1.49E-01 1.25E-01 1.84E-01 1.26E+01 1.67E+03 1.47E+02 2.41E+02 4.02E+04
4.3 46 660 10.56 3.37E-06 1.162-05 1.58E-02 2.08E-05 5,48E-01 7.95E-03 1.52E-01 1.24E-01 1.94E-01 1.44E+01 1.82E+03 1.47E+02 2.50E+02 3.90E+04
4.3 48 660 12.09 3.88E-06 1.202-05 1.76E-02 2.27E-05 5.452-01 7.30E-03 1.54E-01 1.24E-01 2.042-01 1.63E+01 1.98E+03 1.47E+02 2.59E+02 3.72E+04
4.3 50 660 13.87 4.46E-06 1.25E-05 1.93E-02 2.50E-05 5.47E-01 6.70E-03 1.56E-01 1.24E-01 2.14E-01 1.83E+01 2.12E+03 1.47E+02 2.67E+02 3.50E+04
4.31 52 660 15.95 5.09E-06 1.29E-05 2.10-E02 2.76E-05 5.53E-01 6.13E-03 1.57E-01 1.24E-01 2.23E-01 2.05E+01 2.27E+03 1.47E+02 2.75E+02 3.24E+04

4.48 38 660 6.68 2.03E-06 1.01E-05 9.24E-03 1.66E-05 6.13E-01 1.20E-02 1.45E-01 1.25E-01 1.55E-01 7.44E+00 1.19E+03 1.48E+02 2.08E+02 4.00E+04
4.48 40 660 7.34 2.31E-06 1.07E-05 1.07E-02 1.75E-05 6.OOE-01 1.11E-02 1.48E-01 1.25E-01 1.65E-01 8.79E+00 1.34E+03 1.49E+02 2.18E+02 4.06E+04
4.48 42 660 8.16 2.65E-06 1.12E-05 1.22E-02 1.85E-05 5.90E-01 1.03E-02 1.51E-01 1.25E-01 1.76E-01 1.03E+01 1.49E+03 1.492E02 2.28E+02 4.07E+04
4.48 44 660 9.18 3.05E-06 1.17E-05 1.40E-02 1.99E-05 5.812-01 9.50E-03 1.54E-01 1.24E-01 1.86E-01 1.19E+01 1.65E+03 1.49E+02 2.37E+02 4.02E+04
4.48 46 660 10.45 3,53E-06 1.23E-05 1.57E-02 2.15E-05 5.75E-01 8.78E-03 1.57E-01 1.24E-01 1.96E-01 1.36E+01 1.80E+03 1.49E+02 2.46E+02 3.91E+04
4.48 48 660 11.98 4.08E-06 1.28E-05 1.76E-02 2.34E-05 5.73E-01 8.09E-03 1.59E-01 1.24E-01 2.06E-01 1.54E+01 1.96E+03 1.49E202 2.55E+02 3.73E+04
4.48 50 660 13.75 4.682-06 1.32E-05 1.93E-02 2.57E-05 5.73E-01 7.44E-03 1.61E-01 1.24E-01 2.16E-01 1.732+01 2.11E+03 1.49E+02 2.642+02 3.522+04
4.48 52 660 15.76 5.34E-061 1.37E-05 2.10E-02 2.84E-05 5.78E-01 6.83E-03 1.63E-01 1.24E-01 2.26E-01 1.94E+011 2.25E+03 1.49E+02 2.72E+02 3.27E+04



Appendix G 32P+SourceTerm - Confinement Source CA06721 p. 125

E B IDBwatt time pu242 am241 am242 am242m am243 cm242 cm243 cm244 1cm245 cm246 th230
4.08 38 660 6.77 8.11E-01 5.70E+02 3.15E+00 3.16E+00 8.68E+00 3.20E÷00 5.71E+00 7.87E+02 7.43E-02 1.75E-02 4.53E-05
4.08 40 660 7.47 9.09E-O1 6.42E+02 3.38E+00 3.40E+00 1.02E+01 3.02E+00 6.66E+00 9.64E+02 9.66E-02 2.47E-021 4.80E-05
4.08 42 660 8.33 1.01E+00 7.25E+02 3.59E+00 3.60E+00 1.19E+01 3.03E+00 7.62E+00 1.16E+03 1.23E-01 3.42E-02 5.13E-05
4.08 44 660 9.38 1.12E+00 8.20E+02 3.77E+00 3.79E+00 1.36E+01 3.14E+00 8.57E+00 1.36E+03 1.55E-01 4.64E-02 5.52E-05
4.08 46 660 10.69 1.23E+00 9.28E+02 3.93E+00 3.95E+00 1.55E+01 3.26E+00 9.47E+00 1.56E+03 1.92E-01 6.20E-02 6.04E-05
4.08 48 5601 12.30 1.34E+00 1.05E+03 4.06E+00 4.08E+00 1.76E+01 3.36E+00 1.03E+01, 1.76E+03 2.355-01 8.15E-02 6.66E-05
4.08 '50 860 14.14 1.45E+00 1.18E+03 4.17E+00 4.19E+00 1.97E+01 3.45E+00 1.10E+01 1.94E+03 2.84E-01 1.06E-01 7.40E-05
4.08 .52 -660t 16.15 1.575+00 1.31E+03 4.25+00 4.27+00 2.19E+01 3.52+00 1.16E+01 2.12E+03 3.40E-01 1.35E-01 8.20E-05

4.21 38- 660- 6.73! 7.81E-0I 5.65E+02 3.17E+00 3.19E+00 8.28E+00 3.24E+00 5.51E+00 7.39E+02 6.97E-021 1.59E-02 4.68E-05
4.2! 401 660! 7.42! 8.77E-01 6.37E÷02 3.41E.00 3.42E+00 9.75E+00 3.05E+00 6.44E+00 9.07E+02 9.08E-021 2.25E-02 4.96E-05
4.2• • 660t 8,261 9.77E-01 7.19E+02i 3.62E+00 3.64E+00 1.14E+01 3.07E+00 7.39E+00 1.09E+03 1.16E-01 3.11E`02 5.28E-05
4.2 441 660 9.31 1.08E+00 8.14E+021 3.81E+00 3.83E+00 1.31E+01 3.17E+00 8.34E+00 1.28E+03 1.46E-01 4.23E-02 5.70E-05
4.2T 46 660, 10.62 1.19E+00j 9.23E+02{ 3.98E+00 4.OOE+001 1.49E+01 3.30E+00 9,23E+00 1.48E+03 1.82E-01 5.66E-02 6.23E-05
-4.72. - 48-'- 660112.111.30E+00' 1.04E+03 4.12E+00, 4.14E+001 1.69E+01 3.42E+00 1.01E+01I 1.67E+03 2.23E-01 7.46E-02 6.86E`05

. 50 6601 1402 1.41 E+0 1.17 E+ 3 4.23E+00 4.25E+00 1.89E+01I 3.51E+00 1.08E+01 1.85E+03 2.70E-01 9.70E-02 7.61E-05
4.2 52 660 16.02 1.52E+00 1.30E+03 4.32E+00 4.34E+00 2.11E+01 3.58E+00 1.14E+01 2.01E+03 3.23E-01 1.24E-01 8.44E-05
4.3 381 d660 6.71 -7.58E-01 5.61E+02 3.18E+00 3.20E+00 7.97E500 3-25E*00 5.35E500 7.02E+02 6.60E-02 1.47E-02 4.82E-05
4.3 40 660 7.40 8.52E-01 6.34E+02 3A43E+00 3.44E+00 9.40E+00 3.07E+00 6.26E+00 8.62E+02 8.62E-02 2.OBE-02 5.10E-05
4.3 42 660 8.22 9.50E-01 7.15E+02 3.65E+00 3.67E+00 1.09E+01 I 3.09E+00 7.20E+00 1.04E+03 1.10E-01 2.88E-02 5.43E-05
4.3 44 660 9.28 1.05E+00 8.10E+02 3.84E+00 3.86E+00 1.26E+01 3.20E+00 8.13E+00 1.23E+03 1.39E-01 3.93E502 5.86E-05
4.3 46 660 10.56 1.16E+00 9.18E+02 4.02E+00 4.04E+00 1.44E+01 3.34E+00 9.03E+00 1.41E+03 1.73E-01 5.26E-02 6.39E-05
4.3 48 660 12.09 1.26E+00 1.04E+03 4.17E+00 419E+00 1.63E+01 3.46E+00 9.86E+00 1.59E+03 2.13E-01 6.94E-02 7.03E-05
4.31 50 660 13.87 1.37E+00 1.16E+03 4.29E+00 4.31E+00 1.83E+01 3.55E+00 1.06E+01 1.78E+03 2.58E-01 9.03E-02 7.77E-05

4.3 52 6601 15.95 1.49E+001 1.30E+03 4.38E+00 4.40E+00 2.05E+01 3.63E+00 1.12E+01 1.93E+03 3.09E-01 1.16E-01 8.68E-05
4.48 38 660 6.68 7.18E-01 5.53E+02 3.20E+00 3.22E+00 7.44E+00 3.29E+00 5.07E+00 6.41E+02 6.01E-02 1.27E-02 5.06E-05

I 4.48._ 40 660 7.34 8.085-01 6.26E+02 3.46E+00 3.47E+00 8.79E+0M 3.10E+00 5.96E+00 7.89E+02 7.86E-02 1.81E-02 5.34E-05
4.48 421 6601 8.16 9.02E-01 7.07E+02 3.70E+00 3.71E+00 1.03E+01 3.13E+00 6.87E+00 9.52E+02 1.01E-01 2.51E-02 5.70E-05
4.48 44 660 9.18 1.OOE+00 8.01E+02 3.91E+00 3.93E+00 1.19E+01 3.25E+00 7.80E+00 1.12E+03 1.28E-01 3.43E-02 6.13E-05
4.48 46 660 10.45 1.10E+00 9.OE+02 4.09E+00 4.11E+00 1.36E+01 3.39E500 8.68E+00 1.30E+03 1.59E-01 4.61E-02 6.69E-05
4.48 48 6601 11.98 1.21E+00 1.03E+03 4.25E+00 4.27E+00 1.54E+01 3.52E+00 9.49E+00 1.48E+03 1.96E-01 6.10E-02 7.365-05
4.48 50 660 13.75 1.31E+00 1.16E+03I 4.39E+00 4.41E+00 1.73E+01 3.64E+00 1.03E+01 1.65E+03 2.38E-01 7.96E-02 8.15E-05
4.48 52 660 15.76 1.42E+00 1.30E+03 4.49E+00 4.51E+00 1.94E+01 3.72E+00 1.09E+01I 1.60E+03 2.86E-O.1 1.03E-01 9.04E-05
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MASSESase (kg) Flux Fayctor A s (t-304 S-302 lncor(e,-X7501lncnel625 A½OrBcC Er I U02 impuities
Top____________________ (kg) Factor _(kg__Element Mass(kg) Mass(kg) Massfc _ Mass(kg) Mass(kg) (Mass(kg) Mass(kg) Mass(kg) . Eement (kg)

S o--4 H____H 0.00E+00 0.00E+00 0.0O-2E00 0.OOE+00 0.02+00E 0.00E+00 0.OOE+00 O.00E+00 H O.0OE+00
SS-304flowpete 2.108 0.05 0.11 i 0.00E+00 .000E+00 0.002+.00 'OOE+00 O.OOE0+ 00.OOE+00 0.00E+00 0.00E+00 Li 0.00.•00
SS-304 above flowplate 2.973 0.02 0.06 a 0.OOE+00 0.002+00 0O0OE+00 0.00E+00 0.00E+00 0O.OOE+00 .002+00 O.02+00 a 0,00.065
S$-302 c O.OOE+00 1.32E-04 0.OOE+00 6.78E-06 00. 00 0.00E+00 0.002+00 0.00E+00 C 1.412E-04
Inconal-X750 1.10 002 0.02 N 0.00E+00 2.142-04 0.OE+00 2.86E-05 O.OOE20 0.00E+00 0.00E+00 O.OO0+O0 N 2.43E-04
Inconel-625 0 0.OOE00 0 O.OE200 O.OOE+00 O.OOE+0 O.OOE,00+ O.OOE+00 O.OOE+00 O.OOE00 0 OOOE+0
A63-O_-_,,C F 0.005E+00 0.00E+00 0.00_+00 0.00E+00 OOE2.00 O.OOE+00 0002.00 O.00E+00 F O.OOE+00
ErO23 Na 0.00E+O0 0.002E++00 0.00E+00 0.002+00 0.02+00 0.02+00 0.E00OE+00 0.00200 Na 0.00E+00
kg U (fot UO) knpuflies) _Mg 0002.00 0.00E+00 E O.OOE+00 0.00+001 0.OOE+00 0.005- OO 0.00E+00 0.00E+00 Mg 0002.O00

TWal SA1E 0,19 A) O.002E+0 0.00E.00 O.OOE+00 1.76E2,04 O,OOE0+001 0.002.00) 0.OOE200 .00E+00 (Al 1.76E-04
Si
P

S
Cl

0.005+00.002E+0C
O.00E+00

0.00E+0C

1.65E-03 O.OOE+00 6.582-06 0.005,+0 0.002,00 0.002+00
00.,0.0 000.00 O.OOE+00 0.0OE500
1.54,-06 0,00,+O0 O.OOE+00 O.OOE+00

0.00E+00 0.O+00 0.OOE+00 0.OOE+00

O.0OE+00 Si 1.71E-03
P

0.00E+00 .000E+00 0.00E+•

7.42E-05
5.10E-05
0'002.00
0.00E+00
S.492-'

Ca 0.00E+OC 0.00E+00 0005E00 0002E+00I O.OOE+001 0.00E+001 O.OOE+00 000E+00 ICa
.002E+0C 0.00E+00 0.02E+O0 5.49E-041 O,OOE+001 O.OE+000 .00OE200 O.OOE+00 1i

V O.00E+00 I0.OOE+00. 0.002E-00 0.002.001 0.002+001 0.002+00)l 0.002+00 O.OOE+O0 IV 0.002.00
0.00E+00 Cr 3.46E-02
0.OOE+0OOMn 3 45F:-CA

O.0OE+O0
O. OOE-DC-O

OoOOE.,-O
000.Q+00

1.13E-01
1.32E-04
1.47E-02

0.00E+00

O.OOE+00
O.OOE+00
O.00E+00
O.OOE+00

1.49E-031 002.000 O.OOE+001 02.OE+0 O.OOE+00Fe
1.43E-,0,4 OOE+ýO0
1.59E..0 O.OOE.00
1.10E-050 O.OOE00X

O.OOE.•,O0 O,OOE+00

0.0E0+00 0.00+500
O.OOE+00 0.00E+00
O.OOE+O0 0_0E•O

0.00+1 Co
0.00F_.+%0 Ni

Cu
0.00E+00 Zn

2.75t-04

Cu
Zn 0.OOE+00

0.005E+00000.0O0
O.OOE•0-

0.OOE+00
0.00E+00
1.65E-05

0.00E+00

0 00E+00
0002.00E O.OOE+00 0.OOE+O
O.O!+O -19E-04 OOEO

0.E.00 I0,0ODE00 0.00E+00

.000.'000 O.OOE-00 0.OOE+00

O.OOE+00 O.OOE+00
0.00E+00 0,OOE+00
O.00E+00 O.OE+00
O.OOE+00 O.OOE+O0

0.00E+00 Zr
O.OOE+00 Nb
0,00E+00 Mo
O.ooE+00lAo

MoAg_
Cd
In
Snr
Gd
Er
Hf
w.
IPb

0.002E+O0 O.0OE+00

O.00E4.00
0.00E'-00

0.00E+0C
0.00E+0C
O.00Et00

.000O500
O.OOE*OW
0.005+00

O.OOE+00
0.OOE00

O.OOE+00
O.OE+00
O.OE+00
O.OOE+00
0.00E+00
O.OOE+00
O.002+00
O.OE+00
O.OOE+00
n' nat~x•.n.

0.OOE200 O.00E+00
0.00E.+0, 0.002+00

O.0E+00 O.OOE+00 O.OE+00 Cd
O.0OE+00 0.OOE+00 O.OOE+00 In
O.0OE+00 0.OOE+00 0.OOE+00 Sn
000E-00 O.OOE+00 0.00E+00 Gd
O00E+00 0.OOE+00 O.OOE+00 Er
O.0OE+00 O.OE2+00 O.00E+00 Hf
O.OOE+00 0.00E+00 O.OE+00 W
O.OOE+00 0.0+0 O.ODE+00 Pb
0.00E30 0.020+00 O.OOE+00 Bi -
O.OOE.005 O.OOE+0 0.002+00 Th
O.002+O0 0.002+00 0.002+00 U

3.06E-02
1.10E-05

0.0OE+00
0.00E+00
2.14E-04
0,002+00

0.OOE05.001
0.005+00O.OOE+O00

0.O5E+00
0.002.00ý

0.OOE+00
O.00E+00
0,00E+00
0.005+00

0.00E+00

O.OOE+00
O.OOE+00O.OOE+00 0.00E+00

O.00E+00 0.00E+00
O.00E+00 0.00E+0
O.00+E00 0.001+00
noo4nnrn o rn

O.OE+00

U
TnMlh

0.002+00 0.00E+00
n nnr:nnl nnPnr.,nn n nnr.,.,- Trdal

65E-0t RDDEýW +DO OOOE+ODL OOOE+ODI O
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Flux IZirveby-4 SS-304 ISS-30 klnoWnlX50 Inccnel6251AJa03-r4Ct Er,0, JU02 bnpurites
Plant" Base (k Flux Ft Adjusted•) Element Mass(kg) MessMa Messoc Maul ) Messik Messfi) Element Total
Zicaloy-4 8.95 0.2 1.79 H 2.33E-05 O.OOE-00 O.0004001 O.0OE800 0.008E+00 0.OOE÷00 0.0E0+00 0.0E-00 H 2.33E05
S"-304 I Li 0000.E+00 .008.E00 0.00E.00 0.00E+00 0.00E+00 0.008:000 .OOE+00 0.OOE+00 Li 0.00OO
SS-302 7.98 0.2 1.60 B 5.91E-07 0.00E+00 0.OOE+00 0.00£+00 0.00E+O0 O.0OE+00 0.08+00 0.00E+00 B 5.91E.07

Inconel-X750 C 4.64E-04 0.0OE+00 2.39E-03 0.000+00 0.OOE+00 0•000.00 0.000*00 0.00+E00 C 2.88E.03
Inconel-625 N 1.43E-04 O.00E+00 2.07E-03 0.O0E+00 0.00E+00 0O0E+00 0.00E+00 0.OOE*00 N 2.22F-03
MýOr-B.C 0 1.70E.03 O.00E*00 0.0OE8*0 0.OOE+00 O.OE.8*0 0.008+0 0.008+O-00 0.00E+00 0 1.70E-03
' Er2O F 000E+00 OO0E080 00,0+00 0.000+00 O.000+00 0.OOE+00 0.000+00 0.008O00 F __ 0.00+00

'9 U (for UU2 imrpurtusS No 000E+00 0.00E+001 0008+01 00E0.00 O.0OE+00 00.00EO0 0.008 *O0 0.00E+00 Na
ThOOE+0O Mo

0.00+E00
0.00E+00Total 18.93 3.39 Ma O.00E+00 OOOE+00 0.00E+001 0.00E+00 I 0.00E+00 0.00E+001 0.00E.001

AJ O.000E+O 0.008+001 0.00E+001 O.00+001 0.00E+001 O E-.00AJ 4.30E.05
Si

u

C O.008E00 0.OOE+00I O.001E 0C 0.00E.00
c 0008.03

0.09+00Si
0.00 P

oý=E 7+05o $

1.60E-02
7.18E-04
5,41 E-04

0008E00
6.27E.051 O00.051- 4.79E-04 0.00E*00
0.OOE+00

Ce

3.58-E05
Cr
Mn
Fe
Co

2.24E-03
3.58E-05
4.03E-03
3.158E-05

.0008.00
0.00E+0
.000E800

0.00+E00

O.OOE+CO
O.OOE..00
0.0OE+00
0.00E+00

0,00E+{ 0.00.E001 0.00+E00 ICa 0.OOE-80
3.58E.05

,OOE8+00 O.00E-.00

0.00E+00 3.588-45

O.00E+001 O.00E+00 0.00.E00

2.87E-01 0.OOE.00I 0.00E+001 0.000E+0 0.00E+0 00E+00*00Cr 2.90E-01

1.28E-031 0.00*O001 0.001+00
Ni I 1.42E-01 0.OOE+001 0.0OE*00

i

0.00E-001 0.0OE+00
0.00E+00 .00E+00
0:00E+00 O.OOE+00
0.OCE+00 O.00E+00
0.00E+00 0.O0E+00

O.OE00E*O! 0.00E

O.OOE+O0 0.00E+O(

• .00E*O0 Mn0.0OE+00 Fe

0..O0 Co0
0,0ODE+0 N!

0,00£+00 Cu
,00.E+00 Zn

0OOE+00 Nb
O.0OE+00 Nb

Zr
Nb
Mo

Cd
In
Sn
Gd
Er

3.20E-02

1.75E+001 0.0080E+0 0.8OOE+00 0.00.E001 0.00E÷00
2.15E-04

0.OOE00
0.00E,00
4.4O8-07

.0.= 1 0.O O E + 0 0 O . 0 ,.*0 0

OOOE.t0010.E0010. 00*00

1.42E-01
3.58E-05

OOOE+00
1.75E+00
3.75E-04

O.OOE00
.008*00

4.48E-07
.008E+00

0.OOE+00
O.OOE,0, 0.00..00 0.00E+00 0.00E+0O 0.00E+001 0.00E+001 .000E+OOICd

0.00E+001__0.00E+001 0008.001 0,00E+0 In
0.00E+I00Sn
O.00EOj0Gd
0.00*E .00 +Er

0.008EE 0.OE.00
0.00E+00 0.008+00

0,00E002 0.001+00 , 0.00E*0 0 E000+0 0.008*00
0.00.+D00 0.08+00 00.O*,0 0008*0 00.0+00

O.OE00E• 0.0E+0 OIHf

0.009ni 0.OOE+00 Pb
0.00E+O0I 0.O01E+00 Bi

Pb
Si

000.00E 0008OE*O0 0.00E+000.00E•O0 I .00E+O0 08.00E.

1.40E-04
358E-05

0.008+00
0.00E+00
0.00E+00
3.56E-07

0.00E+001 0.00E-00 0.00E+00
0.00E+00 o.OOE+oo0Th

Total 1.79E+001 O.OOE-00 1,60 010.0 ,E'00 0.001E<
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1 " IFlux I~ l n I -Zitcaloy--4 ISS-304 ISS-30 Iln=one-X750 I nconal-,625 JA603-BAC Er203 U02 Impurities ITolA•ctiv Fuel .R.eg-on - -- JBale (kg~) FWux FacJ (Adjusted ift) I Mmn Mass~kg) IMas.•kg ~ s•) IMas ,(k)las;Lýl• as$(kg)- |ass_•kg) M23Sskg) !Ma~s.•kg) JElemenGO

1k001.34 112.19 11 112.191 H M 1.46E-03 0.OOE+00 0.00E+00 0.002+00 0.001)O0 0.002+00 0.OOE+00 8.,0E-+0 H 1.492E-03
SS-304 Li 0,08E.-Cl 0002-O 0.00+O 0002.00 0,002CEC 1 0.00 2*0E' 4.0E.-04 Fe 4.0E-04

CSS-302 3.70E-05 0..OE+0 0.00E+00 0,02.-C0 0.002*00 3,50E.01 O.O001.,CO 4.00E-04 C 3.50E-01InconaI-X750 c 3.03E-02 0.ODE+00 0.00E+00 0.OE00. EH O0.00E00 9,71 E-02; 0,00E.=.O 4.00E-O2 C 1,67E-01
Anconaeh25 N 8.97E-03 0 00E+00 0.002+00 0.0.-CEO0 0.00E+O0 1.14E-03 O.OOE+O0 4.00E-02 N 5.01E-02
Al2O-BC 11.4 1 1140 C 2.20E-01 C.OOS-C 0.E2,0 .OOE-+0 0.00 00 000+ 4.94E 00 3+64E-01 5.38E+01 C 5.926E401
ErzOC 2,9 1 2.90r e F O.OdEwl00 O.OOEC0. 0 O.OOE0.002OCO0 O.OOE-0200 0.0+00 2.85E,04 O.E0200 6.00E-03 F 6.261E-03
kgUV (for U02 impurities) 400, 1 400.00 Na 00E100 0 0 00200 .OE.CO 0.00E+-O 0.00W.-O 0.0B02 0.002E-O 6.00E.03N 2 .288E-02

I I Mo 0.00E+00 0.0021,CO 0,002.-CE00 0. 00 0.002+00 1.14E001 00.COE00 4.0E2-04 Mg 1.10E-01
AJ .2.69E-03 O.OOE+00 O.OOE400 O.OOE+00 0.00E+00 0.02E-CO O.O0E+00 6468E.03 Al 5.56E+00;Si OOOE4WO O.OOE4MO O.OGE+00 O,OOE4400 OOOE.*.O 2.28E.01 O.OOE+O00 4.54F.03 $i 2.33E-01

CP O.O8E+0 O 0.00, +00 0.002+00 O.OE+00 O.OOE.00 OCOOE+00+ 1.40E-02 P 1.40E-02
S 3,93E-O 0.00O.E+00 0.002 O 002.C 0.00C 0.002+00 0.00E+00 0.OOE040 n 3.93E-03
C4 G.0OE+00 0.00E+00 0.00E+00 0.002+00 OO.E+OC 2.14W-04 0.00+00 1.40E-002 C 1.43E-02
Ca 8720 3 0.00E-00 0 0 , 2.OCE+C O.OOE+.00. O.OOE+0 4.56E02 0.00E+00 ,00E-04 Ca 4.64E-02
T 2.24E-03 0.002E+0 0.00E+00 0.002E00 0.OOE+00 0 0.002+00 0.002+00 4.00E-04 Ti 2.64E-03

b 0 2.24E-03 O.00E+00 O.00.-E+CO0 O.OE0 O.OOE002 O.*0 002COE 0.OOE+00 4.02E-03 V 3.44E-03U02 4.54E+02ika Cr, 1.40E-01 OOOE+O0 O.DOE+00 O.OCE,'00 O.OOE+O0 1.801E-02 O, OOE+00 1.6CE-03 Cr 1.60E--01
1001.300 Mn2 0 0.003.-C3 O.00E+00 0.OOE+00 0.000+00 0.00.-00 0.00E+00 6.80E-04 Mn 2.92E-03

Th."'rat"veop wih Fe 2.52E-01 0.002+00 0.00.-C O.OOFC00 0.002.EO 0.0OE-02C 0.00.E+0 1.20E-01 Fe 3.90E-01
Co 2.24E-03 0.OE2-O 0.00E+00 O.OOE+00 0.00E+00 0.00.-00 0.002+00 4.00E,04 Uo 2.64E-03

AsTsy Tota weight 6,07E+0o2kg Ni 7.85E-03 0.O0E+00 0.00OE+ 0.002.OE+ 0,002.-C 1.142+-02 2.90E+02 1.20E-01 Ni 1.46E-011338.5011ba !Cu 2.24E--0 O.OGE+00 O.GOE+00 O.O0.E00 O.OOF:+O0 O.OOE+O0 O.OOE+00 4.OX)E-04 Cu 2.64E..03
Conservative compared with CA03830 JZn 0.00E+00 0.E00E O .00E+00 0OOE',O0 0.00E+00 0.00E+00 0.00E+00 1.61E-02 Zn ,11.611E.-02

_ ,• 1.110E+02 0,E00E* .O 0.00E÷ O 0,0E+00 0,00E+O0 .0.0E+00 0.00E,'-O 0.00E+•00 zr 11.10E+02
.Nb I 1.35E-02 O.OOE-MX 0.DE00E÷O 0.00E_,00! 0.OOF,•00 .0. +00 O.OOE+ 0.01,0 OE4O Nb 1.35E-,02

Mo I.. O.O0!=+00 C.OOE+00O-O DW 0. , O0.OOE •(+000, O.O+00 0.ooE+o0 0.00E +o0 4.00E.03 Mo 4M00F.-3
Ag O.OOE+O00 O.OOE+O0 OOOE+O00 .OOE,-OO0 O.OOE+O0 O.OOE+00 O.OOE+O01 4.00E.05 N _g 4.00E-.D5
Gd 2.80E-05 0.DE00E ,.DE0 0 .OOE+O D 0.OOE-,O 01 0.00£ +00 0.0+O .00E+01 11.00E-02 Cd 1,00E-02
In O.OOE+•0 000 EO O.OOE+0 .DD-O0 0.OOE+001 O.WE001, O0.00E+00 0.00E+00I 8.00E-04 In 8,0DE0..4

386 Sn 1.79E+00 O, OOE+00 CDOE+00 D.OOE*O•0, ODE001,0 0,00E+00 0.DOEE+0 1.60E.03 Sn 1.BE+O0
437.9396415 Gd 0,0OE+00 O.00E+00 0.00E+00 O.00E•-00! 0,ODE+00 1.14E-03 0.O0E+00 0.00E-W,0 Gd 1.14E-03
511.93960•48 Er OOOE÷O0 O.OOE+00 O.OOE+O0 O.OOE*O00 O.OOE+O0 OOOE+00 2.54E+00 O.OOE+O0 Er 2,54E+00

• ... i-ff , 8,75&M0 OOOE,+O0 CO.OE+00 O.OOE*O00 O.OEt+O0 O.ME+00 O.OOE+00 C.OOE-WO Hf 8.7517-03
... -1W 24E-,03 COOE-O* G.0.E00E,, O .0,00E•0 - 0,0E+00 0,00E•00 0.OE00E B,00E-04 W 3.0641103

... I lIb IO.OOE-WO O.OOE÷O01 GO.OE+O00 O.OOE,•O0 O.OOE+O0 O.OCE'•O0 O.OO1E-ý0 4.00E-04 Pb 4,00E-,04
'"Bi O,0.HO 0.0•00 O.O OE•O0 O.OOE EO0 O.OOE+O0 0400E+00 O.OOE+00 1.60E,04 Bi 1.60E-04
-Ih O.00E+O0 ,0M0E+O __ 0I0OE 0,20,EO1 ,0.00O 0 00E+00 0.001E En 1.20E-02 Th I 1.20E-02

"ijl U F2.2,4E-05 O..EOO ,_OE+O +O0 00OOE+O E0,00 0.0 O OOE÷O02OO+00 ., O, OOE+00 U _.4E-05Total 112E.+02 00,+O 0 .OOE ÷O O .OE00 .0,E+00 OOOE*O00 1.14E+01 2,90E -00 ,5.42E+01 Total 11E+02
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Flux l Zircaloy-4 IS$-304 ISS-302 Ilncone.-X70, tnconal-625 A-OrBC jErA U0 2 ,mptrUteI
Bottom Nozzle iBase (kg) IFiUx Factor Adjusted fk) I lElement Masr(kg) IMasokg) IMase(kg) I Mass(kg) IMes$(kg) Mass(kg) Mass(kg) Massjkg) Element ot fkg)

________ý 0.001 ____H I .002E-0 000.00+W 0000.00 0.000+00 0000.+001 0.00000 0.O4002+0 0.000+00 H 000.00+O
SS-304 5 0.2 1.00 Li O.00+0 .006E+.00 0.00600 .000-.0 0.OOE+00 0.OOE+00 0.00200 0.006+00 Li .000200
SS-302 0.00 B O.002+00 OOE0.00 0.00E.00 O.0E.-0 00.E0+0 .0002E,00 0.00E+00 0.0OE+00 8 .00OE+O0
lnccnel-X750 0.00 C 0.00E-00 8.00E-04 0.00E-0 0.00E+00 2.72E.04 .00E+00 O.OOE+00 O.00E+00 C 1.07E-03
Inconel-625 1.36 0.2 0.27 RN 000E+00 1.30E-03 0,000E00 0,0E00 0.00E+00 0.00E. 0002.OOE+00 0.00E+00 N 1.30E-03
AI20-.84C 0.00 0 O.00E+00 .000+00 0O.00000E 0.00E+00 0.OOE+00 0.OOE-0O O.OE+00 O.OOE00 0 0.00E+00

ErO, 0.00 F o.00lE6o 0.0O-+oo0 0.00+E00 0.OOE+00 0.006+00 .000E+00 00.00EW 0.2DOE+00 F 0.006E+0

kg U (for UO? Impurtls) Na O.OOE400 O.0E00 0.OOE+W0

Total 6.36 xl 0 006.00 nCa. i

0.0.-OEM
0002.00
000.00+O
0.00OE+0C

0.000.00
0.00E,-00

1.09E-03
1.36E-03

0.O0E+00S 0.00E00j
E"00 0.002.__ 0.00E00 Mg 00 +00
"-00 0.00' 0.00E+00 At 1.09E-03

0.00.E00 Na 0.00E+00

0.oo6_0o0.00E+00 0.00E+00 O.ODE44000.0OE+00
0.00E+001 0 000E+00 .002E+O0 Si 1.14E-02

P 0.00.E00 4.50E-041 0.00E+00
S

000.00EO0.00E+00

0.00E+00
0.00E6,00

4.08E-45
4.08E-05
0.OOE+00
0.00.E00

O0.0E+0 I O.OOE+00 0.00E+00 P 4.91 2E-4
3.41E-04

O.00E+00
O.00E+O0E,-00 0.00E+0.0 O.0E-+00 0.00E+001 0.00E+001 O.0OE+O0ICa

Ti 0.002E00
0.00L "O0
0.00.E-O0
o.ooE-Co

O.OE+00I .006E+00 O.00E+00

.000200O0006.067:r
Mn 2.0OE-02 O.00+E00
Fe 0.OOE001

1.09E-03
0.00E+00
5.8SIE-0
1.36E-03
1.36E-02
2.72E-03
1.58E-01

O.OOE+00
0.00E+00
0,00.E-00
9.93E-03

O.(X•E4001 0.0E+O0OmE0 M.E+00

0.00.E000 O.02+00

0.0OE+00 Ti
0.00E600 V
0.002+00 Cr
0.00E+001 Mn

1.09-o3
O.002+'00

2.48E-01
2.14E.02

E.M0 D.(
0,0E0 00E+00O.00Eý--00 0.00E+0

0.00E, .00E-04

0.002E-CO 1.002-04Nb
Mo
iT
Cd
In
Sn
Gd
Er

W-

Pb

BI
Th-

O.OOE20

-O.OOE-0M

-O.OOE ,OC
O.OOE-(

.00.E+4C
O.002E.0

0.00E2+00

O.OOE+00
0.00E+00
O.OOE+OM
O.OOE+OC
O.OOE+O•
0.00E0+0

0.00EýC0

0.00.+00
O.00DE+0

.000.-O0

.00.E+O0
0.001E+00

0O00+00O.OOE+00

O.002+O0
0b00E+00

.002E+00

.00.E+O0
O.00E+00

O.OOE+00

0.00+O0
0.00E-00
000.00OE(
000.00+O
0.002.-CC
0.000.-IX
0.002.-CO
0.002.-CO
0.002.-CC
0.006+O0
0.006.-CO
0.002.-CO
0.002DCO
0 002.-CO
0.002+OC
0002E+00

0.002+00 0.00E+00
0.OGE+00 O00EE*O0O0.00E +00 0

0.0Eg00 O.O+00

-10.00E +00 O.00Em'0

0.00E+00 0.OE.+00

O.00E *00 Fe
20.0O0 Co

".00E+00 N~i
0.00E +001 Cu

2.43E-02 O.0OE-001 0.00E+00
O.00E.+00 O.00EE'O0 0.0•E+00

0.00E+O0 O.00EL0 O.OhE-+00
O.OOE+00 O, OE+001 .OOE+OD
.O.E+O0 O.OOE+O0 0.00E+OO

7.01E-01
3.52E-03
2.47E-01

O.00E+00

0,0OGE •0 No
0.0OE+O0 MO
O.0OE-O0 Aa_
0.20itH0 Cd

0.OOE+00 Sn

O.00E+00
O.OOE-00
1.00E-02
2.43E-02

O.002O00

0.002E+0
0.002+00

O.O01E-M! .O.E+O0o.oo2.-w ,00E..00
O.00E+00• 000E4-00

0.00E+00
0.00E+00
0.000'.00
0.00E+00

0.00E+00

0.00E+00o 0.o0E+O0 0.00+E006Hf
O.00E+O0 O.(X•.•O0
O,00E,00 O.OOE.-O0
O.00E+O0 O.00E+O0
O.00E+O0 0.004E+00
0,0OE+00 O00CE+01
0. (}E+O0 0001+00

0.00E+00 W
O,00E4O0 Pb
0.DOE+00 Bi
0,00E+00 Th
0.00 E.,.00 U

0.00E+00
0.00E+00
0.002E-00
0.0OE+00
0.02E+00

0.002+0 0.00EO
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I I I I
'e__________ I Zircaioy.4 SS-304 SS-302 Inconel-X750 lnoonel-625 AAIOrB4 C erO, UO, Impurities

Rssenlbt, Total_ "' _ jElement Mess(kg) Mass(kg) Ma1sskg) Mas)k•kp Mass(kg) Mass(kg) Mass(kg) Mas(k)ent Total (kg)
H 1.48E-031 0.00-MI00 0OE+0010E+ O00.E-0 OOE.00E-

3.76E-05 1 .0E+ ..01 E 3.9-03
3.08E-02 9.32E-041 2,3'9E-0

0.0E+001 0.00E+00
O.WE8.00 !.00EE04
0.00Eý00 W.0',O
8.78E-061 2.72E-04

0.OOE.001 0.O00+001 O.H02-OOIH
+00

1.48E-03
4.00E-04
3,50E-01
1.72E-01

.+00
C 9.71E-021 O.OOE001
N 9.12E-03 1.51E-031 2.07E-03

2.86E-05 020E0
0.00Eqj00OOE+
0.001 02±OE900

1A,4E-031 0.00E+001
494E+00 I3.64E-01

52.E5-041 0WE-0A

2.28E-0210 00.001I

4.00E-02 N 5239E-02

-

0 5.92E+01
F- 6.29.E-02
NJa 2.88E2002Na 0.001+001 0.OOE+00 O.00E+00

Mg I O,.0E4001 O 02.00 0.00E400
0.00E.200

1.60E-02
7.18E-04

0.00.E001 O.00E-001 1.14E-011 0.00+E-0I 8.00E-04 Mg 1.15E-01
5.56E2+X
2.62E-01
1.53E-02O.OOE-00I 5.24E-04 O.OOE+001 4.08E.05 O.20E.001 0.00E+00 1.40E-02IP

S
CI

39E-031 3.49E-04
00E.) 0.P00E0
2.00E+001 0 O. 00
2.28E-.031 0.OOE*00

4.79E-041 1.54E-061 408E-053 0.000E001 O.OOE+00
0.00E+00
O,OOE00
0.OE+00

0.00E+00 S
1.40E-02 Cl
8.OOE-04 Cg

ý4.00E.04 Tis
1.20)E-03

5.49E-041 1.09E-03 O.002E0O 0.00E+00
VCr 2.28E-031 0.OOE+00 0.OOE+001 0.00E-001 O.2+001 0.2OE+001 O.00E+00

2.562-01 8.00E-01 1.112,,0 1.49E-031 1.36E-02 1.806-021 0.00E+00
Co
Ni
Cu
Zn
Zr
Nb
Mo
Ag

2.28E-031 9.32E-041 1.28E-03 1.43E-041 2.72E-031 0.00E001 O.00E+00 4.00E-041Co

.002E+00 0.00E+00 0.00E+00 O 0.0011001 000E+00 0.002+00 0.002+00
0.002*00 0.002*00

I

1.12E+02 I0.0OE.001 0.2OE+00 0.00E+001 0.00E+00
1.: E-04

E*OO

0.OGE+00 Zr

4.001E-03 MO
4.00E-05A _
1.00E-.0 Cdb

4.86E.03
1.43E-02
4.64E-02
4.32E-03
3.48E-03
7.32E2.01

5.97E-02
Z32E+00
7.75E-03
5.66E-01l

2.69E-03
1.61E-02

1.12E+02
2.41E-02
2.83E-02
4.00E-09
1.002-02
8.00E-04
1.831+00
1.14E-03

2.54E2O0
8.89E-03
3.08E-03
4.00E-04
1.60E-04
1.20E-02

0.00E.-1 0.002E,00
2.85E-05 0.00E+00
0.002.00 0.00E200
S1.622E00 0.OOE+0

0.00E+00 0.000E+0

O.OOE4','00.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00

O.0E.om-o om00w. O .00E+O0
0.00EHX 0.00E+00 .002E+00
0.00E+00 O.OOE+001 ...,0XE +00

0.O0E00 O.OOE+S2 O D 000E+00
0.00O00 O.OOE+000 1.14E-03

0.00E*00
0.00E00

Sn
Gd 00.00E0 0.00E600 Gd

2.54E-*00 0.002+•00 Er

w
P'o 0.00 . 002.E00 + 0.002+00 0.00 +0Q0 0.002+0 8.00E-04 W

0.00 .-00 I 0.00200 0.002E-0 E. .001 0 +00 0.00E+00 4.00E-04 PbO.00E+00
0.00E*00 0.00E.001 0.00E+00 0.00E+001 0.002+001 0.00E+001 0.00E+200 1.60E.-04181

______ -I
Total 1.14E+021 1.16E+001 1.60E+00 2.20E-021 2.72E.Oi 1.14E+011 2.90E+00 rotal
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APPENDIX I - STANDARD CE 14X14 ASSEMBLY DECAY HEAT EXCEL FIT RESULTS

Performed in "SAS2H CE 14x14 DH Fit" tab of SourceTerm3.xls spreadsheet on attached CD-ROM. Note that
points falling outside of ±2% delta are generally 2.05% enriched fuel of which there is very little remaining.

Regression Statistics
Multiple R 0.99971804
R Square 0.999436159
Adjusted R Square 0.99943481
Standard Error 0.009645274
Observations 4608

Ln watts(e,b,t) =
Co+CiLn(t)+C2e+C 3b+C 4e2+C5b2+C6eb+C 7et+Csebt

+Cgbt+C~oLn(t) 2+C1 Ln(t) 3

e=enrichment, b=burnup(GWd/MTU), t=cooling time (years)

Ln(watts)

Ln(t)
Enrich
Burnup
EnA2
BuA2

E*B
E*t
E*B*t
B~t
Ln(t)^2
Ln(t)^3

ANOVA df SS MS F Significance F

Regression 11 7.579E+02 6.890E+01 7.406E+05 0.OOOE+00
Residual 4596 4.276E-01 9.303E-05
Total 4607 7.583E+02

Coefficients Standard Error t Stat P-value Lower 95% Upper'95%
Intercept 8.117E+00 1.915E-02 4.239E+02 0.OOOE+00 8.080E+00 8.155E+00

XVariable 1 -3.498E+00 1.910E-02 -1.832E+02 0.OOOE+00 -3.536E+00 -3.461E+00
X Variable 2 1.753E-02 3.189E-03 5.498E+00 4.045E-08 1.128E-02 2.379E-02
X Variable 3 6.775E-02 2.027E-04 3.343E+02 0.000E+00 6.735E-02 6.814E-02
X Variable 4 -8.508E-04 4.042E-04 -2.105E+00 3.534E-02 -1.643E-03 -5.843E-05
X Variable 5 -3.851E-04 2.562E-06 -1.503E+02, 0.OOOE+00 -3.901E-04 -3.800E.04
X Variable 6 -1.248E-03 7.130E-05 -1.750E+01 1.931E-66 -1.388E-03 -1.108E-03
X Variable 7 4.125E-04 9.638E-05 4.280E+00 1.910E-05 2.235E-04 6.014E.04
X Variable 8 9.007E-06 2.355E-06 3.825E+00 1.323E-04 4.391E-06 1.362E-05
X Variable 9 -1.275E-04 7.464E-06 -1.709E+01 1.652E-63 -1.422E-04 -1.129E-04
X Variable 10 1.133E+00 7.532E-03 1.504E+02 0.OOOE+00 1.118E+00 1.147E+00
X Variable 11 -1.347E-01 1.097E-03 -1 .228E+02 0,OOOE+00 -1.368E-01 -1.325E-01

6.00%

4.00%

cn2.00%

0.00%

S-2.00%

-4.00%

-6.00%
0 10 20 30 40 50

Cooling Time (yearn)


