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In a letter dated February 21, 2000, Consumers Energy Company submitted updated
estimates of reactor vessel fluence and revised projections of when the Palisades
reactor vessel would reach the Pressurized Thermal Shock (PTS) screening criteria of
10 CFR 50.61. Additional supporting information was submitted on July 6, 2000 in
response to an NRC Request for Additional Information dated May 25, 2000. On
August 10, 2000, the staff identified four issues, characterized as "residual concerns”,
associated with the CASMO-4 program which was used for the revised fluence
analysis. These concerns were subsequently discussed with the staff during a
conference call on August 14, 2000. During this conference call a question was also
raised about the relative effect of each change in fluence calculation methodology and
input data when compared with the previous fluence and PTS analysis submittal in
1996. This letter responds to the four concerns raised by the staff, and provides
additional discussion regarding the effects of changes in methodology from the 1996
analysis submittal.

Attachment 1 provides specific summary level responses to the four residual concerns
identified by the staff on August 10 and discussed during the August 14 conference call.
References are provided to the supporting information of Attachment 2 which provides
the basis for each response.

Attachment 2 provides detailed information and discussions which support the

responses to the residual concerns. Information is provided to permit direct comparison

of CASMO-4 results with those of the widely used previous version, CASMO-3.

Calculated fuel assembly average powers derived from CASMO-4 and CASMO-3 in

selected fuel assemblies are also provided with their corresponding incore detector
measurement results to permit comparison of both analysis methods with actual core
measurements for selected cycles. This information shows that CASMO-4 agrees well

with both CASMO-3 and measured data. DD\
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Attachment 2 also discusses the approximate relative contribution of each of the major
changes in methodology, modeling, and input data which were included in the
Consumers Energy submittals of February 21, 2000 and July 6, 2000. This is provided
for information only to permit the staff to gain perspective on the relative effect of each
change on reactor vessel fluence.

As this information is reviewed, it should be recognized that the current actual rate of
reactor vessel fluence accumulation has been reduced significantly below the rate that
existed earlier in plant life. A series of physical changes in core design have been
implemented to reduce core peripheral power levels and associated neutron leakage.
Core design changes to reduce neutron leakage were first instituted at Palisades more
than a decade ago, and have evolved over the years to provide a progressively lower
neutron flux at the reactor vessel wall. In the current analysis the fluence accumulation
rate for future fuel cycles assumes calculated flux values at the reactor vessel wall
which are based on the core design of the current cycle, Cycle 15. The lower neutron
leakage of the Cycle 15 core design results in a predicted fluence accumulation rate
which is significantly below the rate derived from the Cycle 11 core design used for
future fluence projections in our previous analysis submitted on April 4,1996. The latest
NRC SER on Palisades' fluence analysis and PTS projections dated December 20,
1996, is based on this 1996 submittal. This factor alone extends the projected date for
reaching the PTS screening criteria by several years beyond the date reflected in the
latest NRC SER. When this fact is coupled with the various other changes that improve
the accuracy of the fluence calculation methodology, we remain confident that the
reactor vessel will not approach the PTS screening criteria until after the proposed
license expiration date of March 24, 2011.

We appreciate the prompt attention being given to these matters by the NRC, and will
continue supporting the staff to reach a final resolution. If you have any questions
about this information, please contact Robert Vincent at 616-764-2559.

SUMMARY OF COMMITMENTS

This letter contains no new commitments and no revisions to existing commitments.

athan L. Haskell
irector, Licensing and Performance Assessment

CC  Administrator, Region Ill, USNRC

Project Manager, NRR, USNRC
NRC Resident Inspector - Palisades

Attachment



ATTACHMENT 1

CONSUMERS ENERGY COMPANY
PALISADES PLANT
DOCKET 50-255

August 31, 2000

Additional Information Regarding Methodology
for Reactor Vessel Fluence Projections

Summary Responses to Staff Residual Concerns
Transmitted on August 10, 2000

2 Pages



Summary Responses to Staff Residual Concerns
Transmitted on August 10, 2000

Staff Concern 1

The apparent large effect on the outer fuel assemblies as a result of the changes made
to the widely used and accepted CASMO-3 program

Summary Response to Concern 1

Section 1 of attachment 2 shows that the change from CASMO-3 to CASMO-4
accounts for approximately 3% of the fluence reduction on average at the limiting weld,
which corresponds to approximately 435 effective full power days through cycle 22.
The effect CASMO-4 has on the outer assemblies is larger in the earlier cycles with
higher leakage core designs as discussed in section 1. This is expected given that
peripheral assembly powers in the high leakage cores used early in plant life are three
to four times higher than the peripheral assembly powers in later low leakage cores. A
5% reduction in peripheral assembly powers in a high leakage core accounts for more
fluence reduction than a 5% reduction in peripheral assembly powers in a low leakage
core. Section 5 of attachment 2 quantifies the actual difference in assembly powers
between CASMO-3 and CASMO-4.

In addition, sections 7 and 8 of attachment 2 show comparisons of CASMO-3 and
CASMO-4 pin power maps for the peripheral assemblies. In general, CASMO-4 shows
a flatter pin power distribution in the earlier cycles, which tends to diminish some of the
fluence reduction realized from the lower peripheral assembly powers calculated by
CASMO-4. The later cycles with low leakage cores show similar pin power
distributions, as expected, given the relatively modest differences between CASMO-3
and CASMO-4 results in these later cycles.

Staff Concern 2

The apparent lack of benchmarking for the new version of the CASMO-4/SIMULATE-3
program

Summary Response to Concern 2

CASMO-4 / SIMULATE-3 has been benchmarked against measured data for cycles 4
through 14. The last two submittals on the PIDAL-3 incore detector monitoring system,
using CASMO-3 and CASMO-4 respectively, have focused on the later low leakage
cores given that these have our highest assembly and pin powers to date, and
represent the current and future core designs at Palisades. These peak powers are



located in the central power region of the core where all of the fresh fuel resides.
Sections 3 and 4 of attachment 2 show benchmarks of CASMO-3 and CASMO-4
assembly powers to actual measured assembly powers for cycles 4 through 14. Table
4.1 shows that, overall, CASMO-4 models the peripheral assembly powers better than
CASMO-3 for both high and low leakage cores.

Staff Concern 3

The results of the PIDAL-3 benchmark data (Palisades in-core monitoring system)
which show very few, if any, differences between fluxes produced by CASMO-
3/SIMULATE-3 and CASMO-4/SIMULATE-3

Summary Response to Concern 3

As discussed above, Palisades' latest PIDAL-3 submittal of April 21, 2000, which uses
CASMO-4, focuses on the later low leakage cores given that these have our highest
assembly and pin powers, represent the current and future core designs, and better
demonstrate PIDAL-3’s ability to accurately measure high peak assembly and pin
powers. As stated in our response to the first concern, CASMO-4 shows very modest
fluence reductions from the low leakage cores when compared to CASMO-3.
Therefore, it is to be expected that the peaking factor data using CASMO-4 as
illustrated in the latest PIDAL-3 submittal shows very little change compared to peaking
factor data using CASMO-3.

Staff Concern 4

The lack of information provided on the specific effect of these changes on the power in
the outer fuel assemblies

Summary Response to Concern 4

Attachment 2 provides specific information on the effects of using CASMO-4 in place of
CASMO-3. The maijority of the information focuses on the peripheral assembly powers
and the effect those powers have on reactor vessel fluence. A table of contents and
introductory discussion have also been provided in Attachment 2. The information
provided in the introductory discussion will assist the staff in interpreting the data
provided in sections 1 through 8.
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Introduction

The following information has been submitted to the NRC staff to address concerns
about the CASMO-4 / SIMULATE-3 benchmarking and the model's effect on the reactor
vessel fluence. Specifically, four areas of concern were raised via email.

The staffs’ areas of concern cover the apparent large effect of the changes from
CASMO-3 to CASMO-4 on the outer assembly powers, the apparent lack of CASMO-4
benchmarking, the results of the PIDAL-3 comparisons to CASMO-4 / SIMULATE-3,
and the lack of information on the specific effect of the changes from CASMO-3 to
CASMO-4 on the outer assembly powers.

The following information should answer all of the concerns raised by the NRC staff on
the use of CASMO-4.

Explanation of Results

The following information is broken down into eight sections as listed in the Table of
Contents: -

SECTION 1

Section 1 provides general information regarding the relative contributions of the various
changes to the methodology, modeling and input data as discussed in the February 21,
2000 submittal. More detailed cycle-by-cycle comparisons are provided for the changes
having the greatest effect on reactor vessel calculated fluence. Section 1.2 contains a
breakdown of the CASMO-4 vs. CASMO-3 effects on the calculated neutron flux for
each cycle. Section 1.3 includes the effects due to the implementation of the 3-D
synthesis methodology and the former plates. Sections 1.3 through 1.6 include
discussions on other specific model changes. These model changes include the 3-D
synthesis method, moderator temperature (as described in our RAI submitted July 7,
2000), and the UFM correction for the first 12 cycles (which was also described in the
RAIl submitted July 7, 2000), and the implementation of an uitra-low leakage core
design in cycle 15. Other changes that were shown to result in minor changes in the
caiculated fluence include a small change in the vessel inner radius, the implementation
of BUGLE-96, and the use of the P5 scattering cross section approximation.

The calculated fluence for cycle 15 which is currently used for future extrapolation of
fluence is approximately 29% lower than the unbiased fast neutron flux for cycle 11 in
WCAP-14557. Using the same model improvements for cycle 11 and 15, cycle 15
shows a reduction of 15% in fast neutron flux. This change can be attributed to the core
design in cycle 15 and future cycles. The total effect for cycles 15 through 22 due to the
implementation of an ultra-low leakage core is 5.415x1 0" [n/em?] which corresponds to
591 EFPDs at cycle 15 fast neutron flux levels at the limiting axial weld.



The total effect on the accrued fluence at the pressure vessel inner radius as a result of
the implementation of CASMO-4 changes was calculated. The total fluence reduction
due to CASMO-4 throughout the projected life of the plant is 3.98x10'"" [n/cm?], which
corresponds to 435 effective full power days (EFPD) at cycle 15 fast neutron flux levels
at the limiting axial weld, or slightly less than one projected future cycle length.

SECTION 2

Section 2 shows the layout of all 45 Incore Instruments (detectors); specifically the
outside detectors numbered 1, 2, 6, 13, 34, 40, 41, 42, and 45. Detector locations 7
and 44 are used by the Reactor Vessel Level Monitoring System. Refer to this map
when identifying the assemblies of interest in the PIDAL-3 comparisons vs. the two
SIMULATE-3 models. In addition, cycles 1 to 15 core maps have been added to aid in
identifying the individual assemblies located in the outer locations. Refer to these maps
when identifying the assemblies of interest in the assembly and pin power comparisons
between the two models.

SECTION 3

Section 3 shows comparisons of CASMO-3 / SIMULATE-3 vs. PIDAL-3 for cycles 4 to
14 at middle-of-cycle (MOC). Each map shows PIDAL-3 and SIMULATE-3 assembly
relative power fractions and corresponding percent deviations for all 204 assembly
locations. The PIDAL-3 assembly relative power fractions represent actual measured
assembly powers for the locations with incore detectors. Please refer to the labels in
the lower right corner of each map, and to the detector layout map in section 2 to locate
the assemblies of interest. We do not have measured data for cycles 1 to 3 at this time
since those cycles used only 4 levels of detectors instead of 5. PIDAL-3 is NRC
approved and designed for 5 levels of detectors only.

SECTION 4

Section 4 shows comparisons of CASMO-4 / SIMULATE-3 vs. PIDAL-3 for cycles 4 to
14 at MOC. Again, each map shows PIDAL-3 and SIMULATE-3 assembly relative
power fractions and corresponding percent deviations for all 204 assembly locations.
Please refer to the labels in the lower right corner of each map, and to the detector
layout map in section 2 to locate the assemblies of interest. In addition, section 4
includes a statistical analysis of CASMO-4 vs. CASMO-3 in Table 4.1 for the outer nine
incore detectors listed in section 2.

The resuits from cycles 4 to 14 show that CASMO-4 has a lower standard deviation
over the outer nine incore detectors. Cycle 8 shows CASMO-3’s standard deviation to
be considerably lower than CASMO-4 due to the relatively large deviation between
calculated and measured powers for the stainless steel shield assemblies H10 and H05
in detector locations 1 and 41. The low assembly powers in these two locations
exaggerate the percent difference between calculated and measured powers. The
large difference between the CASMO-4 and CASMO-3 peripheral assembly powers is



due to CASMO-4 pulling power towards the center of the core and is not due to
differences in how the stainless steel assemblies were modeled. At this time we cannot
conclude whether the CASMO-4 or CASMO-3 cross sections are causing the deviation
in these two locations or if it is due to the rhodium reaction rates feeding the detector
conversion coefficients. What is important is the overall impact these assemblies have
on the reactor vessel fluence is small. Table 1.2 shows that the total fluence reduction
for cycle 8 at the limiting weld due to the implementation of CASMO-4 amounts to
3.8x10'® [n/cm?], or 42 effective full power days of operation at cycle 15 fast neutron flux
levels. This represents less gain than previous cycles with less effective full power
days, since the shield assembly powers in cycle 8 are much lower in power than
peripheral assemblies in previous cycles.

SECTION 5§

Section 5 shows the CASMO-4 vs. CASMO-3 comparisons for the relative assembly
powers in cycles 1 to 15. Cycles 1 to 9 were eighth core reflective. We have listed both
absolute and percent differences. As expected, CASMO-4 shows assembly powers to
be shifted inward due to generally more reactive assemblies. The larger percent
differences tend to be along the core flats or 0° weld location. As discussed in section
4, cycle 8 shows the largest percent differences in the stainless steel shield assembilies.

SECTION 6

Section 6 shows the CASMO-4 vs. CASMO-3 comparisons to the core averaged
relative pin powers in the six B&W cores use by the industry to benchmark such codes.
Cores 1, 12, and 18 are non-gadolinia and cores 5, 14, and 20 contain gadolinia pins.
Overall, as expected, CASMO-4 shows better results than CASMO-3, especially in the 3
gadolinia cores. Core 18 shows CASMO-3 to have approximately 0.5% lower standard
deviation than CASMO-4, but the uncertainty on the measurements is approximately
1% on average. The pin power uncertainty component used by PIDAL-3 is based on
the 3 gadolinia cores only as mandated by the NRC. CASMO-4 has an uncertainty
component value of 0.0100 while CASMO-3 has a value of 0.0142.

SECTION 7

Section 7 shows the CASMO-3 / SIMULATE-3 planar averaged relative pin power maps
for the peripheral assemblies from czcles 1 to 15. The pin powers are relative to the
planar average pin power for the 13" plane (core midplane) for the entire core. Each
cycle has an index page preceding each peripheral assembly map. The index page
shows the locations of the assemblies of interest. Each assembly identification has a
batch letter and a three-digit number. Ignore the first digit since it represents the
SIMULATE-3 sub-batch fuel type. For example, assembly C226 is assembly C126 on
the core maps in section 2. For cycle 2, batch D fuel is batch EF fuel. The assembly
maps are ordered from 90° to 135° for cycles 1 to 9 and from 90° to 180° for cycles 10
to 15. Each SIMULATE-3 map shows the assembly, as it is oriented in the core.
Therefore the right side of the assembly is next to the core shroud for all of the



assemblies from 90° to 135°, and the bottom side of the assembly is next to the core
shroud for all of the assemblies from 135° to 180°. You do not need to rotate these
maps.

SECTION 8

Section 8 shows the CASMO-4 / SIMULATE-3 planar averaged relative pin power maps
for the peripheral assemblies from cycles 1 to 15. Each cycle also has an index page
preceding each peripheral assembly map. The CASMO-4 pin power maps in general
show a flatter power distribution across the assembly as compared to CASMO-3. This
flatter CASMO-4 based pin power shape diminishes some of the fluence reduction
gains made by CASMO-4, and is generally more pronounced in the earlier cycles.

In conclusion, after reviewing all of the benchmark data for CASMO-3 and CASMO-4, it
is clear that CASMO-4 is the better code, not only for determining assembly and pin
peaking factors, but also peripheral pin powers used for fluence analysis.



1.0 QUANTIFICATION OF RELATIVE CONTRIBUTIONS TO FLUENCE FOR EACH
MODEL ENHANCEMENT

In this section, the impact on fluence which resulted from various changes in modeling
and input data is investigated. Section 1.1 through 1.4 discusses the relative effect of
each model change on neutron flux on a cycle-by-cycle basis. Section 1.5 discusses the
impact on the PTS screening date of the historical reactor power level correction to
account for feedwater flow measurement inaccuracy. Section 1.6 discusses the
reduction in fluence resulting from future low-leakage core designs.

1.1 Cycle 8 Sensitivity Study of Modeling Changes

The Consumers Energy submittal of February 21, 2000 identified the various changes in
methodology and input data that had been incorporated into WCAP-15353. In response
to NRC questions a sensitivity study was performed to estimate the relative impact from
each of the various changes on reactor vessel fluence. The baseline reference for this
comparison were the unbiased results included in WCAP-14557, Revision 1, which was
submitted to the NRC in a Consumers Energy letter dated April 4, 1996.

Palisades asked Westinghouse to perform a sensitivity study of all the changes in the
WCAP-15353 submittal for cycle 8. Cycle 8 was chosen for this presentation, because
the relative fluence reduction due to the implementation of CASMO-4 was largest for this
cycle (see table 1.2).

The following changes were evaluated for cycle 8:

- Use of CASMO-4 sources instead of CASMO-3 for determining the neutron source.
- Implementation of the 3-D synthesis methodology and former plates.

- Different method for determining moderator and bypass temperature.

- Implementation of BUGLE-96 instead of BUGLE-93.

- A 0.05 cm decrease in reactor vessel inner radius to better match as built values.

- Implementation of Ps instead of P; scattering approximation.

In this sensitivity study it was shown that the fluence reduction could be divided into

three large categories:

- CASMO-4 vs. CASMO-3
The fluence reduction as a result of the implementation of CASMO-4 is greatest in
cycle 1 through 8. The cores of the latter cycles 9 through 15 have been designed to
reduce flux levels by decreasing peripheral assembly powers. Therefore CASMO-4
plays a modest role in the reduction of the calculated fluence in the latter cycles
compared to cycles 1 through 8. This effect is discussed in detail in section 1.2.

- The accounting for Axial Former Plates and implementation of 3-D Synthesis
methodology
The 3-D synthesis and the former plates were incorporated using guidance provided
in DG-1053 “Calculational and Dosimetry Methods for Determining Pressure Vessel
Neutron Fluence.” The former plates introduce a shielding effect between the
reactor core and the pressure vessel. This effect is discussed in more detail in
section 1.3.

- The implementation of a different moderator temperature, and various small
effects, which are all included in ‘Other’

1.1



The moderator temperature flux reduction will be greater for cycles and azimuthal
angles in which stainless steel shielding assemblies are present. This effect is due to
increased scattering of neutrons in these assemblies, and the fact that there is in
effect a greater distance between the inner radius of the pressure vessel and the
neutron source. The following model changes lead to small changes in fluence:
Implementation of BUGLE-96 instead of BUGLE-93, implementation of Ps instead of
P scattering approximation, and the 0.05 cm decrease in reactor vessel inner radius
to better match as built values. All these effects will be discussed further in section
1.4.

The effects of these three categories were shown for the limiting weld for cycle 6 and 8.
These cycles were chosen, since the relative effect of the implementation of CASMO-4
is large in both cycles. Cycle 8 implements shielding assemblies at the location of the
critical weld, whereas cycle 6 does not. The limiting weld is located at the 150 and 330
degree azimuth (which is represented by the 30 degree azimuth in tables 1.1, 1.2 and
1.4)

The total fast flux reduction for the limiting weld in cycle 6 amounts to 9.48%. Figure 1.1
shows a pie chart for the three major fast flux reduction- contributors for cycle 6 at the -
limiting weld. The calculated value for the iimiting axial weld (150, 330 degrees) for cycle
6is:

WCAP-15353: 4.113x10" [n/cm?-sec]

WCAP-14557, Revision 1: 4.544x10" [n/cm®-sec]

The total fast flux reduction for the limiting weld in cycle 8 amounts to 19.2%. Figure 1.2
shows a pie chart for the three major fast flux reduction contributors for cycle 8 at the
limiting weld. The calculated value for the limiting axial weld (150, 330 degrees) for cycle
8is:

WCAP-15353: 1.796x10" [n/cm?-sec],

WCAP-14557, Revision 1: 2.222x10" [n/fcm?-sec].
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Figure 1.1: Components of the Fast Neutron Flux Reduction at the Limiting Weld
for Cycle 6.

Figure 1.2: Components of the Fast Neutron Flux Reduction at the Limiting Weld
for Cycle 8.

1.3



1.2 Impact of CASMO-4 vs. CASMO-3 Source Terms

The calculated maximum pressure vessel fluence provided in WCAP-14557, Revision 1,
“Consumers Power Company Reactor Vessel Neutron Fluence Measurement Program
for Palisades Nuclear Plant — Cycles 1 through 11," J. D. Perock and S. L. Anderson,
March 1996 was based on the use of core neutron source distributions obtained from
CASMO-3/SIMULATE-3 core physics calculations. In the updated analyses provided in
WCAP-15353, Revision 0, “Palisades Reactor Pressure Vessel Neutron Fluence
Evaluation,” G. K. Roberts, et.al., January 2000, cycle dependent neutron source terms
based on the use of CASMO-4/SIMULATE-3 core physics calculations were used.

An assessment of the impact on the final results of the change from CASMO-3 to
CASMO-4 was performed by rerunning the WCAP-15353 Cycles 1-15 r,08 calculations
with the WCAP-14557, Rev. 1 CASMO-3 source terms (except for cycles 12 through 15,
which were recreated especially for this effort). In performing these calculations, all other
inputs to the transport models were the same as those used in the WCAP-15353,
Revision 0 analysis. The results of these analyses for the 15 cycles of operation at
Palisades are given in Table 1.1.

Table 1.1: Ratio of [CASMO-4]J/[CASMO-3] r,6 Calculations of ¢(E > 1.0 MeV) at the
Pressure Vessel Inner Radius

Azimuthal Angle
Cycle 0 Deg. 15Deg. 30Deg. 45 Deg. 60Deg. 75Deg. 90Deg.
1 0.952 0.953 0.976 0.983 0.975 0.952 0.852
2 0.947 0.944 0.967 0.975 0.967 0.945 0.948
3 0.944 0.941 0.965 0.972 0.965 0.943 0.943
4 0.938 0.935 0.962 0.969 0.962 0.936 0.938
5 0.945 0.944 0.972 0.978 0.972 0.945 0.945
6 0.938 0.937 0.964 0.972 0.965 0.938 0.938
7 0.937 0.937 0.967 0.975 0.967 0.938 0.937
8 0.894 0.934 0.938 0.924 0.938 0.932 0.890
9 0.947 0.943 0.977 0.994 0.975 0.937 0.944

10 0.945 0.943 0.964 0.974 0.964 0.941 0.947
1" 1.000 1.000 1.000 1.000 1.000 1.000 1.000
12 1.039 1.006 1.016 1.008 1.009 1.001 1.001
13 0.994 0.986 0.987 0.989 0.990 0.994 0.991
14 0.992 0.990 0.989 0.987 0.990 0.995 0.998
15 1.020 0.999 0.987 0.985 0.990 0.985 0.981

Table 1.1 shows that the relative fast flux reduction due to the implementation of
CASMO-4 is greater for cycles 1 through 8 than the latter cycles, where the fast flux
reduction is relatively modest. The average reduction of fast flux amounts to 3%.

Table 1.2 summarizes the fluence reduction due to the implementation of CASMO-4 for
cycle 1 through 22 expressed in neutrons per square centimeter, and effective full power
days at current (cycle 15) fluence levels for the limiting weld (150 and 330 degree). The
end of cycle 22 is projected to occur on March 24, 2011. This table shows that the total
reduction of fluence for cycle 1 through 22 is 3.981E+17 [n/cm?, which corresponds to
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435 EFPD (slightly less than one full cycle length) at the current cycle 15 fast flux at the
limiting weld.

Table 1.2: CASMO-4 vs. CASMO-3 Impact on Accrued Fluence at the Limiting

Weld:
1 379.19 3.257E+10 0.976 2.394% 2.554E+16 27.93
2 449.10 2.955E+10 0.967 3.394% 3.892E+16 42.56
3 349.50 3.827E+10 0.965 3.676% 4 248E+16 46.46
4 327.60 4.229E+10 0.962 3.974% 4 757E+16 52.02
5 394.60 4.098E+10 0.972 2.924% 4.085E+16 4467
6 333.40 4 113E+10 0.964 3.683% 4.363E+16 4772
7 369.90 3.909E+10 0.967 3.422% 4.276E+16 46.76
8 373.60 1.796E+10 0.938 6.627% 3.843E+16 42.03
9 298.49 1.732E+10 0.977 2.368% 1.058E+16 11.57
10 356.78 1.643E+10 0.964 3.688% 1.868E+16 20.43
11 430.51 1.252E+10 1.000 0.000% 0.000E+00 0.00
12 407.38 1.291E+10 1.016 -1.559% -7.085E+15 -7.75
13 419.61 1.166E+10 0.987 1.276% 5.394E+15 5.90
14 449.28 1.357E+10 0.989 1.147% 6.043E+15 6.61
15 44428 1.058E+10 0.987 1.325% 5.383E+15 5.89
16 488.007 | 1.058E+10’ 0.987 1.325% 5.913E+15 6.47
17 488.007 | 1.058E+10" 0.987 1.325% 5.913E+15 6.47
18 488.007 | 1.058E+10’ 0.987 1.325% 5.913E+15 6.47
19 488.007 | 1.058E+10° 0.987 1.325% 5.913E+15 6.47
20 488.007 | 1.058E+10’ 0.987 1.325% 5.913E+15 6.47
21 488.00° | 1.058E+10’ 0.987 1.325% 5.913E+15 6.47
22 284.007 | 1.058E+10’ 0.987 1.325% 3.441E+15 3.76
Total:] 3.981E+17 43537
§Comment: *) Values assumed for Extrapolation [nfcm?] 1 EFPD
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1.3 Impact of Flux Synthesis and Inclusion of Former Plates

The calculated maximum pressure vessel fluence provided in WCAP-14557, Revision 1,
“Consumers Power Company Reactor Vessel Neutron Fluence Measurement Program
for Palisades Nuclear Plant — Cycles 1 through 11,” J. D. Perock and S. L. Anderson,
March 1996 was based on the results of fuel cycle specific r,0 transport calculations
coupled with fuel cycle specific axial power distributions. In particular, the following
relationship was used to determine the calculated maximum fluence for each fuel cycle:

o(r.6,z) = ¢(r.6)*F(z)

where:(r,0,z) = The calculated neutron flux (E > 1.0 MeV) at location r,08,z. In this
example, r represents the inner radius of the pressure vessel wall, 6
represents the azimuthal location of the maximum vessel exposure,
and z represents the axial location of the maximum vessel exposure.

§(r,8) =  The calculated neutron flux (E > 1.0 MeV) at location r,0 taken from the
results of fuel cycle specific r,0 transport calculations.

F(z) = The average core axial peaking factor at location z taken from the fuel
cycle specific core power distribution.

The use of this approach to determine the maximum exposure of the reactor pressure
vessel tends to produce conservative results for two reasons. In the first instance,
conservatism is introduced due to the fact that the axial flux shape tends to flatten as the
neutrons propagate from the core, thus reducing the flux at the location of the maximum.
In the second instance, conservatism is introduced due to the fact that the stainless steel
former plates located in the bypass region between the core shroud and the core barrel
at discrete axial elevations cannot be included in the analysis without the use of r,.z
neutron transport calculations. Since these former plates introduce a shielding effect
between the reactor core and the pressure vessel, their omission from the 1996 analysis
resulted in additional conservatism in the calculated pressure vessel exposure.

In order to provide more realistic calculations, the updated analyses provided in WCAP-
15353, Revision 0, “Palisades Reactor Pressure Vessel Neutron Fluence Evaluation,” G.
K. Roberts, et al.,, January 2000, were based on the use of a three-dimensional
synthesis technique to compute the fuel cycle specific neutron fluence distributions. The
3-D synthesis methodology was used in accordance with DG-1053 “Calculational and
Dosimetry Methods for Determining Pressure Vessel Neutron Fluence.” The following
equation was used to perform the synthesis:

0(r6.2) = [¢(r.0)*o(r.2)/ ¢(N]

where:¢(r,0,z) = The calculated neutron flux (E > 1.0 MeV) at location r,08,z. In this
example, r represents the inner radius of the pressure vessel wall, 6
represents the azimuthal location of the maximum vessel exposure,
and z represents the axial location of the maximum vessel exposure.

¢(r,0) =  The calculated neutron flux (E > 1.0 MeV) at location r,8 taken from the
results of fuel cycle specific r,0 transport caiculations.
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¢(r,z) = The calculated neutron flux (E > 1.0 MeV) at location r,z taken from the
fuel cycle specific r,z transport calculations based on a cylindrical
representation of the reactor core.

o(r) = The calculated neutron flux (E > 1.0 MeV) at location r taken from the
fuel cycle specific one-dimensional r transport calculations also based
on a cylindrical representation of the reactor core with the source per
unit height identical to that used in the r,8 calculations.

Additionally, in the r,z calculations, the stainless steel former plates were explicitly
included in the model.

The net impact of the synthesis treatment of the axial power distribution and the
inclusion of the former plates in the r,z transport models is summarized in Table 1.3 for
each of the first 11 operating fuel cycles. Note that the WCAP-14557, Revision 1
analysis only included results through the end of cycle 11.

Table 1.3:Comparison of the Flux Reduction Due to the Shielding Effect of Former
Plates and the use of 2D/1D Synthesis of the Axial Power Distributions at the
Pressure Vessel Inner Radius

Cycl si?r:ggr s At):al' Net
cte telain ntnesis
y Factorg );actor Factor
1 0.942 0.977 0.920
2 0.942 0.961 0.905
3 0.942 1.010 0.951
4 0.942 1.014 0.955
5 0.942 1.013 0.954
6 0.942 1.021 0.961
7 0.942 1.010 0.951
8 0.942 1.007 0.948
9 0.942 0.999 0.940
10 0.942 0.996 0.938
1 0.942 0.967 0.910

Table 1.3 shows that the fast flux reduction is mainly an effect of the implementation of
the stainless steel former plates in the calculation. The axial synthesis factor is a smaller
piece, due to the relatively flat axial power shapes.
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1.4 Impact of Other Model Changes

In addition to the items described above, several other upgrades to the analytical models

were incorporated into the WCAP-15353, Revision 0 calculations. These include:

- an upgrade from BUGLE-93 to BUGLE-96 transport cross-sections,

- achange from a P; to P; scattering cross-section approximation,

- a 0.05 cm decrease in the inner radius of the pressure vessel to more accurately
represent the as-built dimensions,

- the incorporation of a multi-zoned reactor core to account for lower coolant
temperatures at the core periphery and in the shroud-core barrel bypass region,

- and various physical model changes to more accurately represent the cycle
dependent as-built core geometry (such as inclusion of rows of stainless steel pins in
shielding assemblies for cycle 11).

The cross-section changes were introduced to improve comparisons in the reactor cavity
and have negligible effect at the pressure vessel inner radius. Likewise, the small
change in pressure vessel inner radius resulted in a negligible effect at the pressure
vessel inner radius. Therefore, the major impact of the modeling changes is due to the
implementation of a multi zoned core model, with a different temperature treatment.

The total effect of all of these other modeling changes for cycles 1-11 is provided in
Table 1.4. Note that the WCAP-14557, Revision 1 analysis only included resuits through
the end of cycle 11

Table 1.4: Summary of the Flux Reduction at the Pressure Vessel Inner Radius "
Due to Other Modeling Changes

Azimuthal Angle
Cycle 0 Deg. 15Deg. 30Deg. 45Deg. 60Deg. 75Deg. 90 Deg.

0942 . 0.980 0.955 0.973 0.955 0.980 0.942
0.894 1.015 0.938 0.929 0.938 1.015 0.894

1 0.983 0.995 0.997 0.972 0.997 0.995 0.983
2 0.990 1.003 1.005 0.978 1.005 1.003 0.990
3 0.964 0.975 0.943 0.950 0.943 0.975 0.064
4 0.978 0.990 0.960 0.967 0.960 0.890 0.978
5 0.976 0.988 0.959 0.967 0.859 0.088 0.976
6 0.979 0.989 0.959 0.966 0.959 0.989 0.979
7 0.977 0.988 0.957 0.965 0.957 0.988 0.977
8 0.908 0.961 0.894 0.941 0.894 0.961 0.908
9 0.974 0.990 0.951 0.972 0.9561 0.980 0.974
10
1"

The following conclusions can be drawn regarding the moderator and bypass

temperature effects from Table 1.4:

- The flux reduction is symmetric, due to the geometry of the core, and the core
designs.

- The flux reduction is in general larger at the 45 degree azimuth and smaller at the 15
and 75 degree azimuth due to the varying width of the water gap.

- The flux reduction is larger in cycles and azimuthal angles where stainless steel
shielding assemblies are located. Shield assemblies were used in cycle 8 (0, 30, 60
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and 90 degrees), 10 (0 and 90 degrees) and 11 (0 and 90 degrees). This effect is
due to increased scattering of neutrons in these assemblies, and the fact that there is
in effect a greater distance between the inner radius of the pressure vessel and the
neutron source.

Tables 1.5 through 1.7 list the relatively small contributions included in the ‘other’
category for cycle 8 due to the implementation of BUGLE-96, Ps cross section
approximations, and the as-built pressure vessel inner radius.

Table 1.5: BUGLE-93 vs. BUGLE-96 Sensitivity

e Ratio of
Sensitivity New cpe
Run WCAP-15353  Sensitivity
Theta Corrected Cycie 08 tl::
[degrees] P\1;(:R Fast Flux WCAP-15353
atPYIR Fast Flux
[n/cm®sec]  [n/cm’-sec] 2t PV IR
0 1.466E+10 1.466E+10 1.000
15 3.855E+10 3.855E+10 1.000
30 1.781E+10 1.781E+10 1.000
45 1.342E+10 1.342E+10 1.000
60 1.741E+10 1.741E+10 1.000
75 3.860E+10 3.860E+10 1.000
90 1.467E+10 1.467E+10 1.000

Table 1.6: P; vs. P5 Scattering Cross-Section Sensitivity

Theta
[degrees]

Sensitivity
Run
Corrected
to
PVIR
[nfcm®-sec]

1.465E+10
3.848E+10
1.779E+10
1.340E+10
1.739E+10
3.852E+10
1.466E+10

New

WCAP-16353

Cycle 08

Fast Flux

at PVIR
[n/em®-sec]

1.466E+10
3.855E+10
1.781E+10
1.342E+10
1.741E+10
3.860E+10
1.467E+10

1.9

Ratio of
Sensitivity
Run
to
WCAP-15353
Fast Flux
atPVIR

1.000
0.998
0.999
0.998
0.999
0.998
1.000



Table 1.7: Pressure Vessel Inner Radius SensitiVity

Theta
[degrees]

15

45
60
75
90

Sensitivity
Run
Corrected
to
PVIR
[n/cm?-sec]

1.461E+10
3.839E+10
1.774E+10
1.338E+10
1.735E+10
3.844E+10
1.462E+10

New

WCAP-15353

Cycle 08

Fast Flux

atPVIR
[n/cm?-sec]

1.466E+10
3.855E+10
1.781E+10
1.342E+10
1.741E+10
3.860E+10
1.467E+10

1.10

Ratio of
Sensitivity
Run
to
WCAP-15353
Fast Flux
at PVIR

0.997
0.996
0.997
0.996
0.997
0.896
0.997



1.5 UFM Correction

Palisades uses the flow indicated by two feedwater flow venturies (one on each
feedwater loop) as inputs to the heat balance power calculation. The heat balance
power calculation is the main (and most accurate) method available at the plant to
determine the actual reactor thermal power and to verify HFP is not exceeded. Accurate
measurements of the feedwater flow are required to adequately determine reactor
power.

The two feedwater flow venturies were calibrated prior to operation in cycle 1. Shortly
after the beginning of cycle 1, a flow straightener detached from one of the feedwater
flow lines and damaged its flow venturi. The damaged venturi was removed, repaired,
and calibrated offsite prior to reinstallation at the plant. Both flow straighteners were
removed from the two feedwater lines to prevent a similar occurrence.

The undamaged flow venturi, however, was not recalibrated following the removal of its
flow straightener. The plant operated in this condition until mid-Cycle 13 when an
Ultrasonic Flow Measurement (UFM) system was placed in service. Extensive
feedwater flow measurements were conducted using the highly accurate UFMs. The
measured values were input into the heat balance calculated and revealed that the
reactor was operating on average approximately 2% below HFP (See RAI submittal, July
7, 2000).

In order to determine the PTS Screening Criterion date, and include the correction for
operating at less than 98% power through mid-Cycle 13, the EOC burnups for cycles 1 -
13 must be adjusted. Hence, the EOC burnups for cycles 1 - 12 are at least 2% high
since their "official"” EOC burnups have not been corrected for operation at the lower
"UFM-corrected” power level. However, the cycle 13 and subsequent cycle EOC
burnups are UFM corrected. The PTS Screening criterion dates, with "UFM correction”,
are determined by reducing each of the cycle lengths (EFPD) for cycles 1 - 12 by 2%.
This cycle length reduction results in a fluence reduction is 2.17x10" [n/em?], which
corresponds to 237 EFPD at the current cycle 15 fast flux at the limiting weld.

Table 1.8: UFM Correction

UFM
Cycle Correction
Factor
1 0.98
2 0.98
3 0.98
4 0.98
5 0.98
6 0.98
7 0.98
8 0.98
9 0.98
10 0.98
1 0.98
12 0.98
13 through 15 1.00



1.6 Cycle 15 Core Design

Palisades will follow an ultra low leakage core design based on the cycle 15 design to
the end of life of plant (currently estimated to occur on March 24, 2011, which in turn is
estimated to occur at end of cycle 22).

In WCAP-15353, the calculated flux at the limiting weld is 1.058x10" [n/cm?-sec] for the
cycle 15 core design. The cycle 15 flux which is currently used for future extrapolation of
fluence is approximately 29% lower than the fast neutron flux for cycle 11, which was
utilized in our previous submittal in 1996 for extrapolating future reactor vessel fluence.
This value was 1.506x10"° [n/cm?®-sec] as reported in WCAP-14557, Revision 1 (see
figure 1.3).

Using the enhanced models in WCAP-15353, the cycle 15 core design resuits in an
approximately 15% reduction of the fast neutron flux compared to cycle 11. The
calculated flux at the limiting weld in WCAP-15353 is 1.058x10'° [n/cm®sec] for the
cycle 15 core design, and 1.252x10"° [n/cm?-sec] for the cycle 11 core design. This flux
reduction is attributed to the use of an ‘ultra-low leakage’ core design. The effect of this
core design change alone will amount to a total fluence reduction of 5.415x10"" [n/cm?] -
for cycles 15 through 22, which corresponds to 591 EFPD for the current cycle 15 flux at
the limiting weld.

Figure 1.3 shows the calculated fluence values for each cycle for the WCAP-15353 and
the WCAP-14557, Revision 1. The hollow bars signifies a fast neutron flux value utilized
for future extrapolation of fluence. Figure 1.4 shows the accrued fluence at the
beginning of cycle 1 through 23 using the calculated fast neutron flux in WCAP-15353
and including the UFM correction factor of 2% for cycles 1 through 12. The beginning of
cycle 23 is currently scheduled to occur on March 24, 2011.
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Fast Neutron Flux (E >1 MeV) [n/cm 2 s}

Figure 1.3: Calculated Fast Neutron Flux
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144
317

.877
873
431

.245
.245

179
.179

144
.146

|l ol Q== Q= S oo o O = = oo

.059
.061

-0.203 -

0.916
0.919

-0.355 -

0.911
0.918

-0.817 -

1.050
1.058
-0.824

1.134
1.146
-1.092

1.172
1.179

-0.599 -1.

1.239
1.245
-0.487

0.872
0.874
-0.234

1.139
1.144
-0.471

0.747
0.751
-0.546

.056 -

.042 -

.138 -

J

0.943
0.943

0.084 -

1.059
1.056
0.333

0.898
0.895
0.301

0.929
0.929
.028

.187
.194
.623

.053
.058
.526

.916
.920
.481

.087
.093
.574

.080

’

Hi N OO OME OFE OO0 Ok ORM O

K

941
.943

.926
.924
.264

.091
.087
.415

1.086
1.085
0.064

0.896
0.900

(=0 o ) (== e=) oo o

-0.405 -

0.911
0.918

-0.745 -

1.084
1.090

-0.561 -

0.885
0.890

-0.536 -

0.884
0.890

-0.650 -

1.086
1.093

-0.642 -

0.912
0.919
-0.785

0.893
0.900
-0.793

1.077
1.086
-0.810

1.079
1.087
-0.754

0.917
0.924
-0.791

0.933
0.944
-1,117

241 -

.308

.886
.890
.380

.089
.090
.116

.928
.918

.896
.900

»

=t = oo OO O oo OoO (=R = Re] O == [ N X o ] OO O b =t

.074
.085

-1.089 -

1.077
1.087

-0.915 -

0.913
0.924

.1.124 -

0.927
0.943

-1.816 -

.030 -

.349 -

. » B [}
woo b b ot (=N =N [ ==X =) O - D OO (=l S oOoOO = O d ek (=Y =X =) [=F =) =) b

.456

.041
.061
.935 -

.916
.920
.495

.093
.090
.218

.092
.093
.120 -

916
.920
.478 -

.055
.058
.325

.189
.194

&

.923
.929
.650

.888
.895
.735

044

.056
.110

.914
.943
092 -1.

. . v
(=Nl OO O (=3 g bbb ot O b ot ooo ooo O pb
-
=
()]

Q

.757
.751
779

.156
.019

.882
.874
.994

.250
.245
.395

.181
.179
.160

.144
146
.209

.060
.058
.13t

.926
.918
.898

.919
.919

(=3 ] D b ot O (== X-] | onlland and OO

.021 -

.055
.061

.552 -

134

.197

.191
.195
.396

.173
.179

(=] O D SOO OO O [Nl [=]
o]
o
[+<]

.898
0.904

-0.670

0.906
0.905
0.086

1.047
1.046
0.088

1.027
1.026
0.147

.

(=] =2 ol ol oo [=% 0 ] (=2 0 ) ocoo (=N ol OO RO = e et

-0.487 -

0.689
0.679
1.451

.092
073
.688

271
122

.916
.905
.174

.253
.245
.675

.935
.929
.680

.086
.085

.080
.086

.926
.930
.423

.240
.245
.349

.908
0.905
0.358

1.254
1.244
0.859

1.079
1.073
0.480

0.681
0.679
0.272

.072 -

.551 -

1.089
1.073
1.402

.054
.046
.679

.882
.873
.924

.908
.895
.429

.086
.087
.096

.069
.087
.699

0.889
0.895
-0.678

0.875
0.874
0.167

1.057
1.047
0.970

1.093
1.073
1.763

Pt pocd b S - —_—oo [= X (=Nl

PIDAL-3

SIMULATE-3

0.686
0.679
1.055

1.034
1.026
0.815

1.150
1.144
0.554

1.063
1.056
0.672

0.924
0.924
0.011

0.918
0.924

-0.670
1.051"

1.056

-0.465

1.146
1.144
0.173

1.042
1.026
1.574

0.710

0.679
4.440

0.755
0.751
0.494

0.946
0.943
0.371

0.943
0.943
-0.024

0.940
0.944
-0.356

0.939
0.943

-0.355

0.751
0.751
-0.045

(P3-53)/P3*100%

C3
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CYCLE 5 E 16
PRI.P3X 2RPF

. . .
—_Ooo -0 o [~ Y~ R [=X N1 —_oo —_oo

A

.728
.738
.470 -

.887
.686 -

.861
.866
.512 -

.873
.866
.796

912
.902
.078

.747
.738
.162

B

.648
.642
.838

.998
.988
911

.178
.188
.877

.098
127
.644

.858
.862
.461

.879

QO RO R HEHER RO O00 Nk OHkE OO0 OO

. .
i R OO OO0 OFF OFFE HOO OO0 Nk Ok

98.9% POWER - DATE/TIME 01/31/1983 16:06:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 1.10 X

D

.028
.020

.850 -

.160
.126

.892 -

.922
.921

.096 -

.852
.863

.309 -

.091
.095
.367

.102
.095
.657

871
.863
912

.931
.922
.005

141
127
.224

.034
.020
.396

.

i O NOO Ok OO0 ki OHE
[
(%]
(33

E

.850

.899
.919
.267

.106
113
.595

.118
113
0.445

0.924
0.919
0.495

1.140
1.136
0.356

0.931
0.928
0.287

1.251
1.233
1.452

1.047
1.020
2.613

0.656
0.642
2.028

G

0.995
0.989
.639

127
127
.068

.923
.928

-0.630

Ll oo o (=Nl o

.045
1.061

-1.547 -

0.950
0.962

-1.239 -

1.188
1.207

-1.580 -

0.938
0.943

-0.536 -

0.956
0.943

1.337 -

1.208
1.207

0.116 -

0.960
0.963

-0.344

1.034
1.061

-2.633

0.945
0.928
1.834

1.147
1.126
1.791

1.004
0.988
1,498

.
R OO0 OHE OO Ok |l OO HREH O
—
w
O

H

0.747
0.738
1.190

1.207
1.188
1.528

0.927
0.922
0.531

1.131
1.136

.0.412

0.952
.963
.182

.055
.069
.319

943
.957

J

.909
.902
.817

.139
127
.055

.869

Ll ol (== Jlen e ] ocCoo P o pd [ =N =N =)
[+
=3
w

.545 -2,

.126

K

0.869
0.866

0.357 -

0.869
0.862
0.792
.107
.095
.141
.115
.216
.938
.509

134
.139

3

.126
142
.420

.153
171

-1.534

. .
Ohi OME i e e O OO0 O PR

-0.735 -

157
171

.134
142

140
139

0.945
0.943

0.162 -

1.116
1.113
0.316

1.100
1.095
0.496

0.869
0.862
0.740

0.870
0.866
0.539

.252 -

.118 -

. . \
I O OO0 O HERRE O RHE R O 000 Ok Ol 000 O0oo

M

.862
.866
.393

.863
.862
139

.101
.095
.612

17
113
346

.942
.943
074

.134
.139
413

.128
.142
.243

.152
A7
.668

.161
171
.864

.128
.242

.132
139

.940
.943
343

115

.098
.095
0.278

0.866
0.862
0.393

0.868
0.866
0.228

.619 -

.183 -

N

0.898
0.902
-0.371

1.120
1.127
-0.627

0.869
0.863
0.741

0.924
0.919
0.579

.207
.207
.026

.958
.957
071

.883
.895
.295

.108
142
.065

.118
142

. 0

'
oo L= ol o OO O QOO bl ol ol [ = =] nNo o SN Cad b i Lol =N =] [=X =R =] O =

.869

.942
.958

.193
.207

.916

.863
.863

.128
127
.100

.901
.902
-0.045

114 -

932 -

.690 -

.163 -

.349 -

.015 -

Q

.740
.738
.169

.196
.188
.675

.947
921
.699

.147
.136
036

.965
.962

.067
.069

.949
.958

.120
139
.685

121
.139
.651

.938
.957
.023

.042
.069
.605

.950
.963
.396

.130
.136
.558

.920
.922
137

.187
.188
123

0.737
0.738
-0.126

. . '
oo N OO [andlandl and [ ol ndl ol OO (=0 ol ol Qoo Lol ool aod nNoOo o (=2 o ol (=N N o)

(=N ocoo (=2 3 ]

.306 -

.123 -

.886 -

0.996
0.988
0.795

1.139
1.126
1.152

0.933
0.928

0.538 -

.060
.061
.086

.962
.963
.090

199
.207
.677

.936
0.943

o (=N 8 ) [ ==Y =) O -

-0.780 -

0.935
0.943
-0.902

1.191
1.207

-1.328 -

0.948
0.962

-1.375 -

1.044
1.061

-1.702 -

0.925
0.928
-0.339

1.126
1.127
-0.064

0.988
0.989

-0.101 -

1.026 0.647
1.020 0.642
0.641 0.728
1.145 0.998
1.127 0.989
1.564 0.943
0.928 1.194
0.922 1.188
0.639 0.513
0.862 1.132
0.863 1.127
-0.100 0.443
1.099 0.868
1.095 0.862
0.421 0.636
1.107 0.871
1.095 0.862
1.152 0,972
0.869 1.138"
0.863 1.127
0.660 1.030
0.926 1.198
0.921 1.188
0.505 0.840
1.135 1.001
1.126 0.988
0.733 1.214
1.031 0.661
1.020 0.642
1.084 2.874

PIDAL-3

SIMULATE-3

(P3-53)/P3*100%

(=N =N =] (=R =X =) SO [— ¥ =¥l SO Oo (=X =X =]

.741
.738
.428

.905
.902
413

.870
.B66
.530

.872
.866
721

.909
.902
.827

744
.738
.782

C3
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CYCLE 6 E 11
PRI.P3X 2RPF
RMS DEVIATION FOR THIS MAP = 0.94 X

A

735
.752

.928
.940

.942
.951

. .
oo oo nNo o

-0.971 -

0.942
0.951

-0.934 -

0.932
0.940

-0.796 -

0.746
0.752

-0.791 -

.273 -

.269 -

. . . .
OO O Ok Okl HHEE OHE OFF O O OO

0

B

.645
.646
.306

.004
.009
.476

.190
.201
.906

.075
.083
.790

.031
.039
.719

.028
.039
.009

077
.083
.589

.193
.201
.700
.000
.009
.927
.643

616

97.0% POWER - DATE/TIME 05/31/1985 08:06:00

AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

D

1.020
1.020
-0.041

1.086
1.086
-0.069

0.942
0.944
-0.119

0.909
0.909
0.083

1.072
1.071
0.046

1.071
1.071
-0.048

0.908
0.909
-0.072

0.942
0.944
-0.162

1.083
1.086
-0.277

1.018
1.020
-0.198

Ll aad (=N =N Q= (=N =N =] L=d ol O = OO O b OO O pd b O

E

0.643
0.646

-0.479

.019
.020
.157

.206
.205
.146

.930
.928
.199

.147
.142
.501

.997
.986
179

132
123
737

131
.123
.645

.991
.986

&
©

.145
.142
.307

.928
.048

.206
.205
0.115

1.025
1.020
0.493

0.647
0.646
0.119

G

1.002
1.009

-0.706 -

1.083
1.086

-0.279 -

0.928
0.928
0.016

0.836
0.836
-0.077

0.968
0.962
0.581

1.296
1.285
0.878

0.946
0.935
1.089

0.949
0.935
1.419

1.297
1.285
0.872

0.969
0.962
0.647

0.835
0.836
-0.175

0.933
0.928
0.506

1.089
1.086

0.216 -

1.007
1.009

-0.153 -

H

0.743
0.752
.224

.187
.201
.182

.940
.944

.142
.142
.049

.965
.962
.282

.034
.027
.654

.940
.930
.014

.154
.139
.324

.158
.139
.584

.943
.931
.339

.041
.027
.289

.968
.962
.615

140
142
148

.942
.944

O Ork OO0 OFHKF OO0 HHEM HOO MR HHEE HOO OMEM OO0 OkM OO0 MMM =

.194
.201

.746
0.752
-0.856

.402 -0.

.603 -

J
0.929
0.940

-1.174

.074

(=2 ok oo (== e=) (=N 3 ]
O
(==}
~

.176 -0.

0.930
0.940
-1.063

K

0.938
0.951

-1.435 -

1.030
1.039
-0.865

071
.071

.126
123
.235

.940
.935
.542

.150
.139
.949

.064
.052
.154

.820
.809
.337

.822
.809
.508

.068
.052
.497

.157
139
.526

.946
.935
.182

.134
.123
.951

.072
.071
.105

.030
.039

Pipd Db O OO il bbb OO HOO HEE Ore OO0 OFRE O

-0.833 -1.

0.939
0.951
-1.312

.028 -

M

.930
.951
.315

.027
.039
.136
.068
071
.264
126

.219

.

© PRHE Hee OO0 O ORE HEME NOOo

0.932
0.951
-2.059

N

0.926
0.940

-1.519 -

1.072
1.083

-1.047 -

0.906
0.909

-0.293

0.988
0.986
0.240

1.294
1.285
0.661

0.945
0.930
1.540

0.863
0.854
.139

.065
.052
.205

.061
.052
.905

.860
.854
.716

.934
.931
.385

.290
.285
.395

.991
.986

.905
.909

-0.362 -

.066
.083

= oo o OSOO O b OO SO0 O [l o Pt

-1.613 -

0.904
0.940

-3.919 -2.

.515 -0.

Q
744
.752
.133
.192
.201

.943

oo (=R ol g oo (=2 % Ll =R =)
E

.093 -0.

734 -0.

’

. . .
=Nl ] oo O = L=l oo
]

(=)

(2]

’ . '
[—Y N ) [~ N (=R ==X Q= O [=]
O
[+2]
W

.030

1.202
1.205
-0.209

1.016
1.020
-0.456

0.642
0.647
-0.777

v X
1.016 0.642
1.020 0.647

-0.452 -0.639
1.078 1.002
1.086 1.009

-0.761 -0.697
0.940 1.193
0.944 1.201

-0.413 -0.655
0.906 1.078
0.909 1.083

-0.250 -0.533
1.067 1.031
1.071 1.039

-0.379 -0.735
1.065 1.028
1.071 1.039

-0.574 -1.047
0.903 1.066°
0.909 1.083

-0.675 -1.625
0.941 1.194
0.944 1.201

-0.225 -0.566
1.091 1.017
1.086 1.009
0.447 0.777
1.030 0.672
1.020 0.646
0.927 3.749

PIDAL-3

SIMULATE -3

(P3-53)/P3*100%

. . . .
OO == oo [= X=X =] OO OO

747
.752
732

.933
.940
;718

.943
.951
.834

.941
.051
.928
.940
.259
.745

.752
.925

C3



CYCLE 7 E 16 100.0%x POWER - DATE/TIME 12/03/1987 18:02:00
PRI.P3X 2RPF - AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 0.95 X
A B D E G H J K M N Q R T v X z

0.711 0.897 0.912 0.913 0.901 0.718
0.719 0.903 0.916 0.916 0.903 0.719
-1.024 -0.685 -0.452 -0.390 -0.163 -0.133
0.615 0.961 1.156 1.072 1.030 1.031 1.079 1.170 0.970 0.61%
0.621 0.972 1.169 1.079 1.032 1.032 1.079 1.169 0.972 0.621
-1.000 -1.060 -1.176 -0.638 -0.220 -0.113 0.014 0.013 -0.159 -0.390
0.993 1.092 0.949 1.097 0.902 0.900 1.105 0.963 1.100 0.996
1.002 1.102 0.957 1.102 0.899 0.899 1.102 0.957 1.102 1.002
-0.881 -0.927 -0.875 -0.514 0.324 0.072 0.189 0.614 -0.189 -0.543
0.617 0.995 1.199 0.936 1.157 0.973 1.085 1.087 0.981 1.167 0.938 1.197 0.994 0.617
0.621 1.002 1.208 0.946 1.169 0.982 1.088 1.088 0.982 1.169 0.946 1.208 1.002 0.621
0.685 -0.707 -0.732 -1.059 -1.035 -0.948 -0.327 -0.127 -0.090 -0.210 -0.862 -0.916 -0.735 -0.701
0.966 1.095 0.940 0.839 0.972 1.266 0.924 0.928 1.287 0.978 0.833 0.937 1.097 0.966
0.972 1.102 0.946 0.855 0.984 1.289 0.930 0.930 1.289 0.984 0.855 0.946 1.102 0.972
0.595 -0.635 -0.613 -1.865 -1.330 -1.825 -0.634 -0.206 -0.199 -0.650 -2.626 -0.997 -0.515 -0.586
0.709 1.164 0.958 1.173 0.981 1.055 0.959 1.126 1.126 0.972 1.062 0.983 1.164 0.953 1.163 0.715
0.719 1.169 0.957 1.169 0.984 1.063 0.968 1.126 1.126 0.968 1.063 0.984 1.169 0.957 1.169 0.719
-1.333 -0.468 0.030 0.344 -0.310 -0.728 -0.935 0.071 0.038 0.443 -0.138 -0.109 -0.421 -0.411 -0.555 -0.562
0.899 1.080 1.110 1.003 1.295 0.965 0.885 1.116 1.119 0.896 0.966 1.285 0.979 1.099 1.075 0.899
0.903 1.079 1.102 0.982 1.289 0.968 0.896 1.121 1.121 0.896 0.968 1.289 0.982 1.102 1.079 0.903
-0.468 0.125 0.703 2.085 0.425 -0.347 -1.286 -0.386 -0.152 0.001 -0.246 -0.322 -0.311 -0.273 -0.353 -0.414
0.912 1.029 0.903 1.099 0.935 1.123 1.115 0.819 0.820 1.121 1.120 0.926 1.086 0.898 1.030 0.913
0.916 1.032 0.899 1.088 0.930 1.126 1.121 0.823 0.823 1.121 1.126 0.930 1.088 0.899 1.032 0.916
-0.472 -0.276 0.410 0.941 0.505 -0.223 -0.526 -0.473 -0.376 0.015 -0.507 -0.393 -0.235 -0.157 -0.253 -0.353
0.911 1.020 0.900 1.095 0.939 1.121 1.117 0.819 0.815 1.116 1.119 0.926 1.086 ©0.901 1.030 0.913
0.916 1.032 0.899 1.088 0.930 1.126 1.121 0.823 0.823 1.121 1.126 0.930 1.088 0.899 1.032 0.916
-0.594 -1.187 0.099 0.636 0.958 -0.428 -0.351 -0.500 -1.006 -0.467 -0.548 -0.458 -0.178 0.150 -0.206 -0.311
0.903 1.081 1.107 0.986 1.291 0.967 0.896 1.118 1.114 0.891 0.960 1.281 0.980 1.102 1.0743 0.900
0.903 1.079 1.102 0.982 1.289 0.968 0.806 1.121 1.121 0.896 0.968 1.289 0.982 1.102 1.079 0.903
0.056 0.217 0.447 0.398 0.172 -0.064 0.000 -0.216 -0.580 -0.590 -0.798 -0.656 -0.231 -0.011 -0.427 -0.290,
0.723 1.184 0.966 1.173 0.982 1.062 0.975 1.127 1.118 0.963 1.048 0.976 1.169 0.961 1.172 0.718
0.719 1.169 0.957 1.169 0.984 1.063 0.968 1.126 1.126 0.968 1.063 0.984 1.169 0.957 1.169 0.719
0.664 1.244 0.928 0.338 -0.286 -0.088 0.741 0.098 -0.712 -0.496 -1.490 -0.878 -0.033 0.369 0.255 -0.049
1.006 1.119 0.948 0.836 0.977 1.291 0.937 0.941 1.296 0.982 0.841 0.951 1.115 0.986
0.972 1.102 0.946 0.855 0.984 1.289 0.930 0.930 1.289 0.984 0.855 0.946 1.102 0.972
3.407 1.526 0.232 -2.215 -0.745 0.152 0.763 1.208 0.505 -0.239 -1.638 0.508 1.164 1.443
0.636 1.014 1.214 0.945 1.154 0.984 1.107 1.137 1.000 1.181 0.954 1.230 1.023 0.648
0.621 1.002 1.208 0.946 1.169 0.982 1.088 1.088 0.982 1.169 0.946 1.208 1.002 0.621
2.301 1.272 0.543 -0.147 -1.316 0.203 1.746 4.290 1.811 0.995 0.848 1.845 2.068 4.120
1.012 1.105 0.955 1.105 0.910 0.919 1.121 0.971 1.118 1.018
1.002 1.102 0.957 1.102 0.899 0.899 1.102 0.957 1.102 1.002
1.065 0.264 -0.219 0.260 1.168 2.123 1.645 1.436 1.397 1.592
0.625 0.973 1.167 1.077 1.038 1.043 1.091 1.189 0.986 0.631

0.621 0.972 1.169 1.079 1.032 1.032 1.079 1.169 0.972 0.621
0.569 0.121 -0.214 -0.161 0.589 1.066 1.137 1.630 1.507 1.509

0.717 0.903 0.919 0.920 0.901 0.724 PIDAL-3
0.719 0.903 0.916 0.916 0.903 0.719 SIMULATE-3
-0.198 -0.025 0.300 0.398 -0.167 0.785 (P3-S3)/P3*100%
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CYCLE 8 E 11
PRI.P3X 2RPF
RMS DEVIATION FOR THIS MAP = 1.53 X

A

.649

. . . .
[=3 coo OO0 (==X OO
w
(=]
=y

B

.196
.199

.596
.603

.110
117

.157
.158
.070

.128
.131
.295

.115
.130

-1.310

.152
.156

-0.294

OO HOO OHKM Ok e OFF OHHE OM HOoO PO

.116
.116
.043

.610
.603
.175

.201
.199
0.866

.270 -1.

111 -

.654 -

77.3% POWER - DATE/TIME 09/30/1989 13:32:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

b}

E

197
.199
.034

.957

. . .
OHRE OFHKF HHE HoOO oo
N
LY=3
=3

.230

.060
.061
-0.079

.295
.290
0.409

0.964
0.970
-0.567

0.199
0.199
-0.077

- O Ol OFM HHE =
w
[
~

G

0.597
0.603
-0.936

.248
.262
-1.196

.049
.061
128

.136
-0.699

.029
.028
122

.305
.294
.846

.010
.995
.497

.026
.994
3.050

1.310
1.293
1.312

1.028
1.025
0.296

1.125
1.144

.
O HOR Ok Ok Ol ks =

-1.695 -

1.085
1.062

2.161 -

1.268
1.263

0.443 -

0.605
0.603
0.343

.
Ohil Ol Nl Ok O HOO HRREE RREE OO0 O OHBE e BHO O

H

0.649
0.655
0.869

.108
116

.994
.006

.304
319

.018
.025

.107
.108

.989
.986

.182
.169
.085

.188
.169
.623

.999
.422

.119
.108
.969

.022
.028
.507

.295
.037

.004
.006
.283

.120
117
212

0.658
0.656
0.288

722 -

174 -

.182 -

719 -

.114 -

.320 -

J

0.761
0.768
-0.945

.142
.156
.179

.164
.186
.842

.015
.029

.280
.293
.024

.983
.985
.217

.091
.099
731

137

e e Ok Ol OO0 kil R R e

.318 -

. . .
O Ok OFF Ok OO HiHEFH HEE RPOO HOO OFRRF RPRE OO0 HHE  WHH HeEe
O
—
r=%

K

0.305
0.304
425

.115
.130
317

.134
175
.608

171
.187
.358

.992
.994
211

.181
.169
.028

.137

o

M

0.335
0.305
8.982

1.134
1.131
0.296

1.166
1.176
-0.809

1.184
1.187
-0.269

1.001
0.995
.641

.187
.169
.569
.146
.128
.562

912

.908

OO N i OO OO HREE e E O
@
O
~

0.304
-0.907 -

. . . .
OO I Ol OR OFE

it Ohdt Ok Ol HOO

2.

128

Q

0.664
0.656
1.202

1.127
1.117
0.828

1.022
1.006
1.558

1.331
1.321
0.721

1.037
.028
.931

.133
.108
177

.004
.985
.885

.191
.169
.895

.178
.169
.818

.986
.986

i OF Ol OO0 ORib bbb O E RNHRE OF

.109
.108

.021
.025

.305
.319

-1.122 -1.

0.993
1.006

-1.275 -

1.098
1.116

-1.505 -1.

0.643
0.655
-1.818

.047 -0.

.093 -0.

.415 -

e O O OO0
=
O
(<]

0.200
0.199
0.559

0.972
0.970
0.280

1.287
.290
.170

.058
.061
-0.302

.324
319

.347 -

.028

1.290
-3.555

0.944
0.970
-2.703

0.195
0.199
-2.136

v X
0.964 0.198
0.970 0.199
-0.585 -0.665
1.251 0.596
1.262 0.603
-0.957 -1.073
0.997 1.102 0.
1.006 1.116 0
0.862 -1.255 -1.
1.164 1.140 0.
1.186 1.156 0.
-1.887 -1.371 -1
1.160 1.117 0
1.175 1.130 ©
-1.298 -1.133 -1
1.154 1.122 0
1.176 1.131 0
-1.840 -0.804 -0
1.179 1.162 0
1.186 1.158 0.
-0.618 0.356 -0.
1.001 1.116 O.
1.006 1.117 0.
-0.533 -0.074 -0.
1.253 0.606
1.263 0.603
-0.779 0.535
0.959 0.223
0.970 0.199
-1.105 10.827

PIDAL-3

SIMULATE -3

(P3-53)/P3*100%

646

.655

383

758
768

424

.301
.304
116

.304
.305
.527

773

773
004,

656
656
092

C3
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CYCLE 9 E
PRI.P3X 2RPF
RMS DEVIATION FOR THIS MAP = 0.86 X

A

0.360
0.370
-2.848

0.467
0.465
0.274

0.352
0.351
0.184

0.351
0.352
-0.168

0.468
0.468
0.145

0.375
0.374
0.301

.

. «
(=R = e -_-0o (=2 0 (=2 o ) (=X 0 ) O == Lol ol ol =0 ol DOO OOoO

9

B

.169
.169
.156

.530
.531
141

.065
.065
.022

.203
.189
.205

.190
.186
.360

.183
.187
321

.193
192
124

.072
.068
.361
.539
.066
171

.169
.924

99.9% POWER - DATE/TIME 09/30/1991 10:02:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

D-

0.486
0.487

-0.244 -

1.120
1.123

-0.347 -

1.363
1.364

-0.072 -

1.351
1.348
0.224

1.260
1.257
0.269

.260
.258
.192

.353
.351
.186

.373
.367
.403

132
.126
.568

0.492
0.487
0.883

SR O OFRE OFE

.

. .
OIS OHMH OHM Ok OMFM OO0 OO0 FHOO

E

.168
.169
.005

.484
.487
.672

.780
.187

.235
.243
.593

333
.338
434

.092
.093

.253
.249
.282

.255
.249
.445

1.098
1.094
0.376

1.345
1.340
0.341

1.250
1.244
0.536

0.791
0.782
1.230

0.504
0.487
3.491

0.173
0.169
2.339

105 -

G

0.527
0.534

-1.280 -

112
.124

.230
.242

.215
.232

.118
.124

341
.342

.133
.130
.307

.140
.130
911

.351
.343
.587

.129
.125
.386

.233
.232
071

.256
.241
133

137
.123
.253

.538
.531
1.215

. . . .
OO e b Ot Ot O O ORRE OFREFE O PR O PeRe

.075 -

.943 -

.426 -

527 -

132 -

i O O Ol OFRFE O R R e O

H

0.368
.374
.496

.052
.069
.583

.351
.366
.155

.323
.337
.027

.108
116
745

.060
.064
.402

.047
.049
177

.217
.213

.225
.213

.054
.049
0.508

1.068
1.065
0.365

1.118
1.116
0.177

1.332
1.335

-0.229

1.371
1.362
0.632

1.072
1.061
0.947

0.362
0.358
1.038

.284 -

.945 -

. .
Ot Ol OHPE OHE O O

J

0.462
0.468

-1.292 -

1.177
1.192

-1.241 -

1.334
1.349

-1.191 -

1.083
1.092

-0.760 -

1.331
1.336

-0.307 -

.039
.041
.196

.222
.228
.486

.151
.153
.102

.149
.153
.370

.230
.228
.152

.045
.041
.362

.339
.335
.318

.093
.090
.239

.353
.346
.531

.203
.187
.309

0.469
0.464
1,089

Pl O O Ok

K

.346
.352
.557

173
.187
172

.243
.257
.152

241
.248
.570

126
.128
121

.216
211
.373

.155
.154
071

.028
.026
.153

.029
.026
.213

.159
.154
.438

221
211
.784

.134
1.127
0.555

1.252
1.248
0.335

1.261
1.256

el =X =)

o O Okl O O OFE Ok O O R

0.374 -

1.190
1.185

0.415 -

0.352
0.351
0.293

M

0.341
0.351
-2.833

1.175
1.186
-0.936

1.248
1.256

-0.642 -

1.243
1.248

-0.378 -

126
.127

.213
211
.193

.156
.154
.235

.030
.026
.413

.032
.026
.596

.160
.154
.514

.232
.211
.650

.135
.128
.663

.250
.248
.116

.257
.257
.030

.184
.187
.244

0.348
0.352
-1.121

.
O OHM OMF OMFPFE R O OFRFE OFRFE OFFE O O

.080 -

N Q

0.462 0.369
0.465 0.370
-0.755 -0.191

1.184 1.065
1,189 1.065
-0.387 0.007

344 1.371
.347 1.363
.243 0.543

.089 1.334
.091 1.335

.334
.33 1.
.089 -

1

1

0

042 1

041 1

132 0
.230 1.050

228 1

212 0

1

1

0

1

.160
.153
.614

.154 1.
.163 1.213
.143 0.089

219 1.048
.228 1.049
-0.678 -0.037

1.046 1.069
1.041 1.065
0.424 0.409

1.340
1.336
0.297

1

1

0

1.091 1

1.092 1.
-0.037 -0.181

1

1

0

1

1

0

- O O O O O OHE O

1.344
1.349 1.
-0.405 -

1.182
1.192
-0.809

0.449 0.367
0.468 0.374
-4.319 -1.780

.191 -0.082 -

.533
.532
.066

.125
124
11

.239
.242
.201

.223
.233
-0.754

.128
.125

- O Ok OFE OFF 00O

.343
1.343

0.019 -

1.130
1.130

0.000 -

1.130
1.130

0.008 -

1.343
1.342
0.059

1.126
1.124
0.220

1.233
1.232
0.035

1.242
1.242
-0.036

1.122
1.125
-0.255

0.531
0.534
-0.439

.329 -

0.169
0.169
-0.024

0.487
0.487
-0.026

0.779
0.782
-0.312

1.238
1.244
-0.453

.335
.340
.382

.090
.094
.368

247
.249
.235

. 247
.249
151

.094
.093
.106

.341
.338
177

.246
.243
.260

.782
.782
.062

.487
0.487
-0.073

0.169
0.169
-0.293

O OO0 O Okl Ok O Ol Ol OHPF

0.485
0.488
-0.439 -

1.119
1.126
-0.564 -

1.360
1.367
-0.562

1.338
1.351
-0.916 -

1.251
1.258
-0.496

1.249
1.257
-0.599

1.353
1.348
0.324

1.371
1.364
0.531
1.129
1.123
0.489
0.490

0.674 4.

f
OO HOO i R O OME O O 000 OSoo

PIDAL-3
SIMULATE -3

(P3-S3)/P3*100%

.169
.169
.561

.530
.533
.545

.062
.068
.589

.185
192
.546

.183
.187
.284

.189
.186
.245
.209
.636
.076
.065
.001
.537
.631
.022

.176

267

0.372
0.374

-0.538

0.466
0.468

-0.451

0.351
0.352

-0.245

0.352
0.351
0.355

0.472

0.465

1.320

0.374
0.370
1.122

C3
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CYCLE 10 E 10
PRI.P3X 2RPF

A B

0.178
0.176
0.809

0.504
0.498
1.201

.224 1.053
.224 1.040
273 1.224

.363 0.948
.356 0.928
911 2.088

246 1.133
239 1.102
.731 2.686

.156
.102
712

941
.920
.249

.038
.029
.869

0.490
0.494
-0.840 -

0.174
0.175
-0.547 -

nNo o -0 oo

oo
[AC IR
(2R
N~

3.918

0.361
0.352
2.427

0.226
0.223
1.227

OREFE NOO fAkEH NRHE DO

99.9% POWER - DATE/TIME 11/30/1992 11:02:00

AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP =1.21 %

0

.570
.567

.246
.232
.094

.188

.392

.151
137
.176
.748
.369
.356
.948
.168
.163
.432
.221
.160
.563

.565
0.313

OO Ok ORE O R Rk O O R OO0

.528 -

733 -

.622 -

.275 -

0.177
0.175
0.978

0.568
0.565
0.439

1.241
.246
.202
.199
.299
.481
.482
.065
.125
.134
.819

.403

Qi ORI O OMME O OFRF OFHF O

0.502
0.494
.629

.235
.224
911

.200
.195
.418

.404
.401
.170

.212
211
.055

.422
.430

. . . .
e e Ol O O R O ORE O Ok Ok O

17
.125

.093
.114

-1.926 -

.407
.418
.826

.203
.206

-0.277 -

.398
.401
.229

.187
.200
113

227
.233
-0.483

0.498
0.498
0.019

.555 -

.643 -0.

014 -

.120
.293

.195

2
1
1
1
1
1
0
1
1
0
1
1
0
1.117
1
0
1
1
0
1
1
0
1
1
0
1
1
0

B

J

0.360
0.352
2.161

0.939
.920
.075

.378
.357
.567

.104
.095
.852

.420
420
.019

.142
142
.029

.377
.383

.124
.133

133
.152

.366
.383

.108
.121

-1.193

. . . . '
o Ol ORI R e BRE OFHE O Ok OFHE Ok HeEe o

421
431
.760

.132
.135
.282

.386
1.385
0.068

0.942
0.929
1.382

0.361
0.357
1.138

.421 -

.748 -

.658 -

.287 -

e O OMHK OMHE ke R B OHRE OMHE ORHR ORH RHEE RNRE NDRE O

K

0.243
.237
.125

126
.102
.106

.184
.156
.367

.152
.138
.202

.119
.115
.341

426
.425
.075

.147
.152
.400

.051
.059
.736

.048
.059
.080

120
.134

.186
.201

116
126

.400
.407
.541

137
.138
.045

.105
.103
0.187

0.240
0.239
0.194

.251 -

.285 -

.867 -

M

.245
.239
.258

.125
.103
.929

.157
137
.678

417
.407
733

.126
.125

192
.200

.

' . '
b R R R O ORE O Ok O O R R DO O

.123
.133

.049
.059

.050
.059

.135
.152

.399
.425

.103
115
128

.134
.138
-0.414

1.151
1.156
-0.478

1.097
1.102
-0.478

0.235
0.238
-1.088

.016 -

707 -

.901 -

940 -

844 -

.483 -

.875 -

N

0.364
.356
.116

.949
.929
144

404
.385
.346

.142
.135
.603

.423
.431
.565

.093
121
.501

.362
.383
.559

135
.152
.469

118
133
339 -

.357
.383
.881 -

.123
.142
.757 -

1.401
1.420
-1.315 -

1.085
1.095
-0.910 -

1.344
1.357
-0.937

0.911
0.920
-1.017 -

0.339
0.352 0.
-3.934 -1.

- RO O

P i e b b ek N O O R VOO NO
. .
OO REHEE Ol ki HREE NP RREE PR PR O OB O Ok e

D

]

.228
.224
791

.059
.041
774

.200
.180
.637

.492
.575

.212
.212
.027

.048
.056
.726

.130
141
976 -

.404
424
449 .

.186
.200
177 -

.105
.120
.423 -

.033
.056
.222

.195
.207
.006

.451
.466
.027

.154
.164
.872

.019
.029
.002

.219

&

223
756

R. T
0.505 0.178
0.498 0.176
1.399 0.968
1.246 0.571
1.233 0.567
1.053 0.731
1.207 1.248
1.200 1.244
0.541 0.299
1.402 1.194
1.401 1.193
0.038 0.071 -
1.210 1.465
1.206 1.465
0.350 0.012
1.413 1.094
1.418 1.093
0.415 0.046
1.108 1.138
1.114 1.137
0.592 0.101
1.118 1.404
1.125 1.406
0.609 -0.121
1.418 1.133
1.430 1.134
0.819 -0.136
1.203 1.477
1.211 1.482

-0.682 -0.364
1.396 1.194
1.401 1.199

-0.357 -0.390 -
1.186 1.232
1.195 1.244

-0.748 -0.989
1.213 0.560
1.224 0.565
-0.873 -0.863
0.490 0.174
0.494 0.175
-0.864 -0.880

X
0.565 0.175
0.565 0.175
0.034 -0.032
1.219 0.494
1.223 0.494
0.333 -0.005
1.166 1.032
1.164 1.029
0.183 0.265
1.362 0.925
1.356 0.920
0.421 0.524
1.161 1.109
1,155 1.102
0.505 0.694
1.145 1.115
1.137 1.102
0.749 1.114
1.392 0.949
1.384 0.928
0.574 2.156
1.183 1.050
1.180 1.040
0.287 0.959
1.231 0.499
1.232 0.498
0.145 0.221
0.563 0.172
0.567 0.176
-0.629 -2.351
PIDAL-3
SIMULATE-3

0.223
0.223
0.292

0.354
0.352
0.560

0.239
0.237
0.694

0.242
0.239
(1.234

'0.363
0.356
1.809

0.226
0.224
1.107

(P3-53)/P3*100%

C3
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CYCLE 11 E 10
PRI.P3X 2RPF

A

.215
.220
.541

.352

’
(=] NOO WO o —_oo [=X=F=] nNoo
[Sa)
==}
~

MNOO Woo nNOo o nNo o [P R el [ =N o OO o oo [=F=F=)

B

154
009 -

.405
.404
.212

.769
.768
.100 -

.216
.209
.562 -

.037
.020
.677

.296
.246
.833

.920

896

.660

.739
721
.409

.411
.397
.388

.157
.153
.622

97.3% POWER - DATE/TIME 10/01/1994 07:02:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 1.24 %

b

0.427
0.429

.223
221
.194

175
177

.202
.093

.484
.476

.361
.342

.496
475
.421

.250
.229
718

.238
.213
2.009

0.436
0.428
1.774

P e R R O O O Ok

177 -

v . .
[and (=Nl o S [l =R =] ocoo oooO

534 -

.412 -

E

.152
.153

.425
.428

.873
.886

-1.568 -

.248
.252
.299

.489
.501

.243
1.265

-1.803

0.993
0.998
.547

.505
.508

.153
.146

.543
.523
.278

.245
.220
2.025

0.897
0.887
1.191

0.430
0.429
0.063

0.155
0.154
0.482

R PR ORER OFRE O

.336 -

.728 -

.845 -

.604 -

G

0.397
0.397

.210

o Ot O ORE OFHE O
-
(o2}
~

.217 -2.

.165 -

»

. . . ' . ' .
B Ol OFE MR e e O O OIS OHE 0O00 O00

=0 o oo O (=]

H

.195
.195
127

721
722
.106

.228
.229
.115

.523
.523
.024

.050
.046
.457

.466

J

312
313

.893
.896

.470
474

.150
.146
.325

.545
521
.515

.279
.284

-0.404

»

.496
.521

.187
.200

.024
.026

511
521
.633

.046
.050

-0.397

. . . .
o O O ORI O e e Ol e OHE O 000 ooo

.425
.423
101

.270
1.265
0.371

1.212
1.202
0.829

1.224
1.209
1.279

0.355
0.350
1.333

.336 -

.279 -

.293 -

.642 -

.108 -

.132 -

K

.225
.226
.852

.237
.246
711

.334
.342
.563

.503
.508

.232
.232

.
i R PR O ORE O ORS00

.206
.226

011
.026
.447

.093
.105
.109

.094
.105
.987

.189
.200
.891

1.420
1.436

O O

-1.127 -

0.982
0.983

-0.192 -

1.004
0.998
0.547

1.485
1.476
0.628

1.029
1.019
0.939

0.228
0.226
0.978

340 -

.053 -

.671 -

.

. . .
O R i N e b e OO0 000 O ©

M

0.221
0.226

2.330 -1.

1.010
1.020

.464
.476

.993
.998

.977
.983

.416
.436

.185
.200

.091
.105

.082
.105
.132

.012
.026
.309

.200
.226
.199

.229
.232

1.521
1.508
0.869

1.352
1.342
0.742

1.255
1.246
0.718

0.228
0.226
0.841

.952 -

.784 -0.

.492 -

.648 -0.

.432 -

.282 -1.

.253 -0.

.288 -0.

N Q

.218
220
.952
.763
.768

.174
177
.265
.499
-0.141
.019
.019
.079
.459
.474

.267

—

(]

~

.
0

.190
.226

=3
s
w
[+43
' . , .
WHE B e OR- OFRF- O OO0 oo

§..

1.414
1.436

.673 -

-1.005 -

397 -

.037 -

-1.080 -1.579 -

1.043
. 1.050
-0.316 -0.674

1.463
1.474
-0.721 -0.775

1.046
1.046
0.037

1.524
1.523
0.344 0.060

1.233
1.229
0.384 0.286

0.902 0.726
0.896 0.722
0.720 0.544

0.317 0.1%
0.313 0.195
1.187 0.765

‘

H ORR OO0 MMM HHE OFHEF HHEH OFH Ok 00O
'S
[3a)
o

.404
.405
.085

.223
.221
132

259

0.155
0.153
1.819

0.404
0.397
1.756

1.237 0.727
0.722
0.792

0.899
0.896
0.327

1.252
1.246
0.503

1.035
1.020
1.467

1.251
. 1.209
1.341 3.348

0.784
0.768
0.914 2.075

0.407
0.404
0.731

0.148
0.154
-3.880

PIDAL-3
SIMULATE-3
(P3-53)/P3*100%

0.196
0.195
0.724

0.315
0.313
0.433

0.228
0.227
0.662

0.230
0.226

1.649
'0.361

0.350

3.063 .

0.225
0.220
2.366

C3



10

11

13
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16

17

19
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22

23

CYCLE 12 E 10
PRI.P3X 2RPF
RMS DEVIATION FOR THIS MAP = 0.90 %

.
—_oo OO pNOo O oo —Ooo [=F =X =)

A

.155
.155
.135

.276
.273
.184

.188
.185
.754

.191
.186
.689

.299
.293
.093

211
.207
.808

OO NOoo OO [l d Wo o [ o oo CcCOoo (=¥ =F=) (=Y =R}

]

.141
141
.558

.390
.386
912
.690
.790
.843
.832
.322
119
.100
.663
.927
.898
.104
.101
.983
.720
.708
.686
.397
.561
.141

.139
.592

97.6% POWER - DATE/TIME 04/01/1996 00:01:03
AXTALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

.

££
=
H O OMM OMM ooo

172

.025
.016
.843

.514
.495
.217

.012
.999
.252

.106
.095
.049

.189
.180
.807

.453
0.449
0.677

O O R O ek Ok O O O

E

0.139
0.139
-0.366

0.447
0.449
-0.649

.920
.928
.885

311
314
271

.583
.590
-0.433

127
.136

.609
1.607
0.130

1.408
1.398
0.709

1.327
1.317
0.767

1.609
1.603
0.371

1.316
1.313
0.215

0.931
0.928
0.301

0.455
0.455
-0.163

0.141
0.141
0.161

.809 -

]

0.387
0.387

-0.134

1.173
1.180

-0.597

1.304
1.313

-0.739 -

1.587
1.601

-0.908 -

1.094
1.098

-0.359 -

.253
.253
.061

.277
272
.363

116
110
.513

.607
.600
.397

.102
.100
204

1.592
1,601

Ol Ol OFH O O

-0.552 -

1.316
1.314

0.127 -

1.205
1.202
0.195

0.388
0.386
0.536

H

0.208
0.207
0.207

0.711
0.708
0.468

1.090
1.094
-0.429

.592
721

.096
.100
.390

.048
.051

.513
.513
.028

.100
.095
.451

.575
.561
.900

.266
.257
.659

.055
.051
.346
.098
.098
.027
.585
.590
.263
.153
.423
.692
.072
157

.155
1.238

OO HOO Okl OME OFKF OFRRFE OFRFH OFRFE OFRRFR OFHFE OHE ORE O

.266 -

J

0.291
0.293
-0.519

1.072
1.079
-0.680

0.989
0.999
-1.039

1.310
1.317
-0.544

1.601
.600
.018

.250
.257
.566

O Okl Ol O O Okibs O
—
=)
@

K

0.184
0.186

-0.937 -0.

0.889
0.898
-1.029

1.461
1.495

-2.352 -

1.381
1.398

-1.230 -

1.097
1.110

-1.155 -

1.520
1.561

-2.695 -

1.089
1.097

-0.760 -

1.400
1.401

-0.092 -

1.403
1.402
0.086

1.572
1.571
0.047

.098
.095
.255

.276
.272
.306

.609
.607
117

.021
.016
.503

111
.100
.955

.187
.185
.163

OO OFE Ok Okl Ok O

N Q

0.276 0.157
0.273 0.155
1.349 0.920

0.848 0.690
0.832 0.684
1.937 0.833

1.440 1.150
1.441 1.148

-0.081 0.130 -

1,130 1.582
1,136 1.590
-0.455 -0.489

1.247 1.092
1.253 1.098
-0.502 -0.599

1.505 1.047
1.513 1.051
-0.537 -

1.074
1.077
-0.308

1.095
1.097
-0.152

1.568
1.571
-0.203

1.076
1.077
-0.143

1.254 1.036
1.257 1.051

.258
.257

.568
.561

.095
.095

.503
.513

Ot Opdpd O Ok O O

-0.301 -1.458 -

1.594 1.093
1.600 1.100
-0.403 -0.667

1.316 1.595
1.317 1.603
-0.061 -0.489

1.000 1.094
0.999 1.09%4
0.142 -0.059

1.084 0.709
1.079 0.708
0.439 0.213

0.298 0.209
0.293 0.207
1.880 0.715

370 -

.028 -

.438 -

.058 -

.641 -

.387
.386
231

.201
.203
13

.308
314
.461

.583
.601
.158

.094
.100
.552

.596
.600
.304

.109
.110
.062

.270
.272
.183

.249
.253
377

.091
.098
.703

.587
.601
-0.906

1.307
1.313
-0.498

1.176
1.180
-0.298

0.387
0.387
-0.059

. .
e ORE O SRR OFHRFE SR O RPRE OHE ORH 000

0.141
0.141
0.096

0.456
0.455
0.015

0.929
0.928
0.133

1.315
1.313
0.113

1.601
1.603
-0.139

1.316
1.317

-0.068 -

1.394
1.398

-0.287 -

1.598
1.607

-0.590 -

1.132
1.136

-0.352 -

1.581
1.590
-0.537

1.309
1.315
-0.448

0.925
0.928
-0.282

0.448
0.449
-0.245

0.139
0.139
-0.127

455 0.
449 0.
171 1.

.203
.180
.937

.102
.095
.688

.998
.999
.100

0.

0.

1

1

1

1

1

1

0

0

0

0

1.487

1.495

0.533

1.006

1

1.

1.

1.

0.

1.

1.

0.

1.

1.
-0.

.016
079

438
441
177

148
148
003

201
203
137

0.456 0.
0.455 0,
0.117 4,

COO OO0 HOO OFHKF OO0 OHFH OO0 HOO

PIDAL-3
SIMULATE-3

(P3-S3)/P3*100%

141
139
312

.393
.387
.446

712
.708
.521

.080
.079
.052

.898
.898
.026

.101
.100
.087

o
QR
N~
[~ X~ X oo ocoo [~ X=X OO [~ R~

.794

.690
.684
.761

.388
.386
.491

146
141
035

.208
.207
413

.293
.293
.135

.186
.186
.020

.185
.185
.365

277
.273
431 .

.157
.155
.895

C3
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11
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22

23

CYCLE 13

E 9

PRI.P3X 2RPF

A

0.178
0.186
-4.169

0.317
0.315
0.530

0.304
0.302
0.760

0.305
0.302
0.893

0.282
0.281
0.473

0.174
0.174
0.197

B

124
.123
.759

.328
.326
.583

.586
.340

.089
.067
.016

.928
.920
.786

.930
.920
.061

.089
.076
.146

.572
.572
.086

317
.319
.528

.125
.125
-0.086

o0 (=N =R =] oo bbb gk = OO ooo N == OO [=F = F~) [~ ¥~¥ =1

97.6% POWER - DATE/TIME 09/01/1997 00:00:04
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 1.09 X

D

0.346
0.343
0.755

0.795
0.790
0.644

1.302
1.289

1.014 -

1.299
1.29
0.237

1.332
1.331
0.127

1.498
1.483
1.037

1.316
1.316

-0.002

1.303
1.293
0.775

0.793
0.793

-0.019

0.355
0.354
0.133

E

125
125
.106

.355
.354
.270

.699
.693
.807

337
.326
.B47

.101
.103
.152

.545
.536
0.585

1.350
1.355
-0.318

1.343
1.348
-0.326

1.536
1.527
0.636

1.091
1.092
-0.106

1.336
1.325
0.840

0.695
0.693
0.252

0.344
0.343
0.255

0.123
0.123
0.454

Pl ol O ot ot (3 o OO (=R =X (=R X

G H
0.173
0.174
-0.529
0.318 0.569
0.319 0.572
-0.277 -0.383
0.791 1.297
0.793 1.293
-0.281 0.314 -
1.332 1.086
1.325 1.092
0.542 -0.543
1.290 1.517
1.296 1.515
-0.484 0.154
1.527 1.191
1.523 1.202
0.310 -0.989
1.151 1.501
1.159 1,503
-0.677 -0.141
1.569 1.138
1.568 1.152
0.101 -1.225
1.411 1.317
1.426 1.340
-1.029 -1.786
1.157 1.550
1.163 1.551
-0.580 -0.046
1.525 1.197
1.515 1.202
0.666 -0.442
1.298 1.530
1.296 1.523
0.171 0.473
1.343 1.091
1.326 1.103
1.298 -1.120
0.792 1.298
0.790 1.289
0.224 0.687
0.327 0.589
0.326 0.584
0.472 0.730
0.188
0.186
1.104

J

0.279
0.281
-0.802

.079
.076
.213

.308
.316
.607

.529
.526
.176

1.152
1.163
-0.940

1.539
1.551
-0.776

1.177
1.194
-1.415

1.309
1.326
-1.338

1.569
1.570
-0.056

1.183
1.194
-0.893

1.514
1.503
0.693

1.154
1.159
-0.410

Ol OF O

1.543
1.536
0.471

1.299
1.296
0.197

1.094
1.067
2.510

0.320
0.315
1.482

K M

0.297 0.281
0.302 0.302
-1.940 -7.435

0.915 0.917
0.920 0.920
-0.571 -0.303

1.489 1.327
1.483 1.331
0.431 -0.261

.348
.355
.530

.566
.568

1.337
1.348
-0.791

1.404
1.426
-1.531

1.298
1.340
-3.239

1.552 1.303
1.570 1.326

. '
HHR OHEH OHKM OHM OO

.134
.152
.604

-1.168 -1.782 -

1.303 1.300
1.327 1.327

-1.837 -2.065 -

1.304 1.287
1.327 1.327
-1.795 -3.105

1.308 1.554
1.326 1.570
-1.441 -1.030

1.141 1.318
1.152 1.340
-0.925 -1.620

1.572 1.415
1,568 1.426
0.288 -0.798

1.351 1.343
1.355 1.348
-0.319 -0.342

1.331 1.494
1,331 1.483
0.008 0.780

0.926 0.921
0.920 0.920
0.628 0.076

0.304 0.302
0.302 0.302
0.709 0.002

.131 -

N

0.315
0.315
-0.121

1.093
1.067
2.379

1.302
1.296
0.405

1.548
1.536
0.756

1.153
.159
.482

.508
.503
.293

179
194
.258

.559
.570
.704

.302
.326
-1.904

1.175
1.194
-1.600

1.551
1,551
0.047

1.158
1.163
-0.446

1.536
1.527
0.626

1.313
1.316
-0.210

1.083
1.076
0.604

0.278
0.281
-0.878

i ORI O O

Q

0.187
0.186
0.746

.591
.584
.039

.310
289
579

.105
.103
177

1.534
1.523
0.768

O - -HOoO

1.198
1.202
-0.358

1.549
1.551

-0.093 -

1.315
1.340
-1.947

1.138
1.152
-1.268

1.506
1.503

0.217 -0,

1.206
1.202
0.285

1.529
1.515
0.915

1.092
1.092
-0.040

1.302
1.293
0.704

0.571
0.572
-0.143

0.173
0.174
-0.400

0.124
0.123
0.672

0.345
0.343
0.478

0.696
0.693
0.434

1.343
1.325
1.298

1.096
1.092
0.355

1.541
1.527
0.910

1.344
1.348
-0.269

1.350
1.355
-0.331

1.549
1.536
0.825

1.105
1.103
0.182

1.340
1.326
1.056

0.696
0.693
0.358

0.355
0.354
0.232

0.125
0.125
0.197

v X
0.358 0.126
0.354 0.125
1.022 1.126
0.805 0.323
0.793 0.319
1.495 1.085
1.311 0.575
1.293 0.572
1.432 0.560
1.321 1.089
1.316 1.076
0.350 1.149
1.496 0.922
1.483 0.920
0.863 0.260
1.325 0.925
1.331 0.920

-0.417 0.557
1.301 1.095
1.296 1.067
0.335 2.598
1.305 0.590
1.289 0.584
1.188 0.971
0.793 0.328
0.790 0.326
0.346 0.623.
0.345 0.123
0.343 0.123
0.373 0.447

PIDAL-3

SIMULATE -3

(P3-53)/P3*100%

0.175
0.174
0.475

0.282
0.281
0.381

0.304
0.302
0.364

0.304
0.302
0.717

0.320
0.315
1.537

0.188
0.186
1.264

c?3
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1

13

14

16

17

19

20

22

23

CYCLE 14 E 11
PRI.P3X 2RPF

RMS DEVIATION FOR THIS MAP = 0.85 %

. . . 0 . [
oo ooo ooo oo - OO NoOS

A

.194
.204
521 -

.304
.307
177

.297
.299
.673

.330
.330
.245

.335
.337
.401

.216
.218
.632 -0.

B

0.148 0.
0.148 0.
0.540 0.

0.355 0

0.147
0.149

(=]
o3
[+
(V=]
.
OO OO Ok Ok Ohkik Ok O OHEF N

-1.452 -0.

D

379
377
507

.865
.186

.392
.388
.257

.166
174
.619

.147
151
-0.320

414
.409
.358
211
.168
.404
.401
.235
.868
.868
.044

.374

376
574

E

0.149
0.149

-0.334

0.374
0.376

-0.568

0.695
0.701

-0.861

1.413
1.406

0.520 -

1.273
1.279

-0.436

1.512
1.53¢9

-1.780

1.285
1.294

-0.680

1.254
1.255

-0.065

1.527
1.521
0.425

1.276
1.272
0.274

1.413
1.406
0.497

0.699
0.701

-0.292

0.376
0.377

-0.324

0.147
0.148

-0.098

G

0.359
0.360
-0.180

0.870
0.868
0.287

1.411
1.406
.349

.132
.134
.178

.520
.518
132

.160
.175
313

1.519
1.520
-0.056

1.305
1,303
0.211

1.120
1.124
-0.380

1.513
1.501
0.756

1.136
1.134
0.141

1.415
1,406
0.635

0.870
0.865
0.648

0.355
0.355
0.160

kst OF O O

H

0.217
0.218

-0.126 -

0.647
0.647

0.089 -

1.406
1.400
0.413

1.276
1.272
.298

511
.501

.143
.150
.609

.500
.499

.100
.110

.109
.116
.550

.501
.492
.576

.148
.150
.202

.532
.908

.286
1.279
0.583

1.401
1.388
0.910

0.635
0.631
0.502

0.206
0.204
0.628

- O O ORE O OFM O OHE OHE O

.622 -

.062 -

.867 -

I Ol Ot Ofidd Ot Ot Ot O O O OFRE ORkE O

J
0.335
.557

.126
.126
.053

211
.209
.168

.529
521
.562

124
124
.065

.500
.492
.503

.279
.281
.160

.239
240
.065

.512
.507
.325

.285
.281
.251

.510
.499
770

174
175
.076

.553
.539
0.901

1.184
1.174
0.904

1.120
1.099
1.836

0.310
0.307
0.884

o
w
W
<

K

0.326
0.330
-1.268

0.889
0.889
-0.008

1.410
1.409
0.067

1.258
1.255
0.215

1.308
1.303
0.429

1.113
1.116

-0.247 -

1.512
1.507
0.313

1.288
1.288

-0.001 -

1.288
1.288
-0.002

1.242
1.240
0.128

1.105
1.110
-0.410

1.530
1.520
0.705

1.301
1.294
0.553

1.158
1.151
0.630

0.931
0.922
0.934

0.299
0.299
0.106

99.9% POWER - DATE/TIME 03/01/1999 00:00:01
AXTALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

M

0.287
0.299
-3.913

0.926
0.922
0.380

.154
.150
.278

.299
.294
.423

.529
.520
.620

.104
.110
.532

.241
.240
.037

.288
.288
.037

1.285
1.288

O O O Ol Ok Ok

-0.236 -0.

1.512
1.507
0.306

1.109
1.116
-0.598

1.308
1.303

0.375 -

1.259
1,255
0.300

1.418
1.409
0.644

0.892
0.889
0.283

0.327
0.330
-0.913

N
.308

M QR OMK e 00O
=
[o2]
R

0.326
0.337
-3.346

Q

0.205
0.204
0.212

0.634
0.631
0.344

1.398
1.388
710

.288
.279
727

.534
.518
.052

147
.150
-0.257

.497
.492

101
.116
-1.201

.102
110
17

1.509
1.499

.
Ot tdbipd O O e Ok O

0.646 -

1.151
1.150
0.036

1.516
1.501
0.950

1.278
1.272
0.474

1.406
1.401
0.420

0.643
0.647
-0.596

0.214
0.218
-1.516

.355

.364 -0.

0.359
0.360
-0.388

.148
.148
.234

.378
377
.307

.705
.701
.552

.427
.406
.528

.283
272
.871

531
.521
.643

.257
.255
.163

.296
.294
211

.549
.539
.661

1.286
1.279
0.563

1.416
1,406
0.735

0.698
0.701
-0.548

0.375
0.376
-0.393

0.149
0.149
-0.382

Oibmt Ol Ohipd Ohibd Dbt HHEHE OO0 OO0 OO

0.380
0.376
1.138

0.888
0.868
2.307

1.415
1.401
1.023

1.210
1.209
0.057

1.414
1.409
0.331

1.148
1.151
-0.230

1.179
1.174
0.483

1.398
1.388
0.694

0.870
0.865
0.580

0.376
0.377
-0.337 -0.

i
DO COoOO OO ol ol ol OO [~ N =X~ O OO0 OO0 oo

PIDAL-3
SIMULATE-3

.151
.149
.052

.363
.360
.933

.647
.647
.015

.131
127
.364

.891
.889
.170

.926
.922
.438

.115
.099
.367

.633
.631
174

.354
.355
.070

.146

877

0.217
0.218
-0.168

0.335
0.337
-0.424

0.329
0.330
-0.462

0.298
0.299
-0.225

0.309
0.307
0.411

0.205
0.204
0.241

(P3-S3)/P3*100%

C3



Table 4;1 Calculated vs. Measured incore Detectors

Standard Deviations for
Outer Detector Strings
Cycle | CASMO-3{CASMO-4
4 0.0227 0.0170
5 0.0206 0.0151
6 0.0245 0.0163
7 0.0217 0.0140
8
9

0.0514 0.0721
0.0270 0.0140

10 0.0157 0.0138
11 0.0189 0.0196
12 0.0191 0.0116
13 0.0206 0.0286
14 0.0194 0.0196

Detectors 12 6 13 34 40 41 42 45



10

11

13

14

16

17

19

20

22

23

CYCLE 4 E 10
PRI.P3X 2RPF

oo O oo oo [l =R OO WO o

A

.728
.702
.574

.907
.890
.838

.905
.893
.296

.902
.892
.098

.B97
.889
.877

.706
701
.766

B

0.670
.664
.983

.020
.011
.824

.143
.128
.258

.067
.054
.227

.935
.925
.088

0.937
0.925
1.235

1.063
1.053
0.883

OO e e O OO

1.134
1.127
0.621

1.022
1.011
1.121

0.669
0.664
0.830

98.5% POWER - DATE/TIME 01/31/1981 00:06:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 1.40 X

b

1.074
.167
.055

(=] (= S [=F =R =] OO O = =
O
(=
w

E

0.678
0.664
2.151

1.083

.267

.

H OO HOO ek N
0
rt
~

G

H

0.718
0.701
2.458

1.162
1.127
2.955

0.885
0.874
1.353

1.252
.252

.198
.206
.688

.157
167

-0.833

.070
.872

921
.931

-1.084

. .

O OO0 ORM OHEF i b HOO HOO OHR O Oke OF

917
.930

.059
.076

.145
.167

.196
.207

.258
.253
.384

.877
.874
371

.129
.128
.104

0.703
0.702
0.149

.051 -

.410 -

.631 -

.898 -

O OO0 OO0 MMM fEkE NOO NREEFH HEHEE HOO HEHEE ke OO0

J

0.905
0.889
1.738

1.070
1.053
1.556

0.903
0.902
0.124

0.931
.938
711

.190
213
.947

.062
.076
.387

919
.929

.096
.114

.084
111
.485

.907
.929
.430

.037
.079
.137

.193
214
.823

.932
.939
737

.900
.903
.256

.055
.054
.062

0.891
0.890
0.135

.142 -

.584 -

K

0.906
0.892
1.517

0.931
0.925
0.623

1.096
1.112

-1.509 -

1.093
1.106
-1.122

0.901
0.914

-1.474 -

0.917
0.930
-1.354

.096
11
391

.883
.896
.513

.881
.896
.682

.096
114

.

OO M OO HOO e

915
931
-1.777

0.901
0.915

-1.582 -

1.090
1.106

-1.457 -

1.106
1.113
-0.626

0.926
0.925
0.057

0.896
0.893
0.356

.623 -

. . .
(=1 € ek pb N =t —_Oo OOoOO (=Rl ol [=F=F=) ROO — e NoOo O oo (=3 = OO

M

0.914
0.893
2.323

.936
.925
.118

.109
.113
313

.097
.106

.902
915

913
.931

.096
114

.884
.896

.888
.896
.924

.102
111
.820

.934
.930
.432

.802
914
330

075
.106
.852

.104
112
.768

.929
0.925
0.459

0.902
0.892
1.015

.856 -

434 -

.003 -

.617 -

.361 -

b OO Wi e
w
s
w

.310

.102
114

= -

-1.056 -

0.919
0.929

-1.144 -

1.064
1.076

-1.137 -

1.199
1.213

-1.160 -

0.929
0.938

-1.031 -

0.904
0.902
0.180

1.070
1.053
1.548

0.911
0.889
2.345

OO N OO Olik |- NRE e OO0 OO0 OHKE Mk OkMHM OFHFH OO0 O OO

a

712
.702
.348

.139
.128
915

.871
.874
.259

.248
.253

-0.402

.197
207

.151
.167

.067
.076

.932
.930

.923
.931

.064
.079

.142
.167
.184

.192
.206
.218

247
.252
.466

.883
.B74
.045

.157
127
.542

718
701
2.492

.822 -

.323 -

.849 -

.288 -

.857 -

437 -

.129

.199
214
271

.191
.207
.342

0.896
0.910
-1.557

0.913
0.907
0.578

1.068
1.053
1.347

i i OO OO0 O OMHE OO
%)
)
(=]

1.032
1.011
2.030

.675
.664
.682

.085
.062
.173

.282
.240
.318

.918
.907
.161

1.254
1.252
0.136

0.938
0.938

HOO Wk NRRE OO

-0.002

1.096
1.106

-0.878

1.087
1.106

-1.770

0.928
0.939

-1.223

1.243
1.253

-0.770

0.912
0.908
0.504

1.266
1.240
2.081

1.081
1.062
1.778

0.677
0.664
1.881

1.081 0.
1.062 0.

.058

= e OO OO0 O
O
et
ro

-
jans
O
,
Nt O O OO OO OMM OHM OFF

1.091 0.
1.062 0.
2.679 5.

PIDAL-3
SIMULATE-3

-0.687

913
.925
.389

.052°
.054
-0.181

1133
.128
.425

.033
011
115

704
664
675

0.701
0.701
0.100

0.888
0.889

-0:111

0.887
0.892

-0.569

0.886
0.893

-0.810

0.887
0.890

-0.351

0.703
0.702
0.114

(P3-53)/P3*100%

CH
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CYCLE 5 E 16
PRI.P3X 2RPF

' . . . .
cCoo oo oo 0o oo OO0

A

718
714
.523

.865
.879
.589

.826
.837
.294

.832
.837
.630

.875
.878
334 -

711
712
.189 -

. . . .
[ =N =) S e O b O [= X=X} OO L= = [l el Q= OO O

B

.643
.643

.005
.003
.181
.198
211

.110

.855
.868

.866
.868
.143
123
.210
.210
.004
.009
.002
.616
.645

0.403

.060 -

.030 -

072 -

.526 -

171 -

.

— (=Xl ol OO0 [>-F =R =) (=3 [l Mmoo (=N =N =) b it S

98.9% POWER - DATE/TIME 01/31/1983 16:06:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 0.85 %

D

.031
.031
.020

.176
.158
.466

.927
.933
.600

.845
.862
.104

.097
112
.355
106
112

.861
.863

.933

.576 -

.191 -

. .
-0 o Pk e ok O b ek (== R =) (=2 0 ol (=R =R =] S P pa

E

0.642
0.643

-0.188

1.025
1.031

-0.657 -

1.234
1.252

-1.426 -

0.932
0.935

-0.369

1.131
1.146

-1.364 -

0.882
0.913

-3.588 -

1.101
1.117

-1.424

112
117
.423

.913
914
112

.146
147
.090

.934
.936
212

.253
.252
.125
.047
.031
.508
.650

-080

G

.005
.002
.279

.158
.159
.066

.933
.936
.382

.054
.059

oco Lol ol ol oo (=N o ] (o= = N L= ol O b

.947
.956

.175
.196

.930
.937

-0.748 -

0.942
0.937
0.528

1.197
1.196
0.055

0.956
0.957
-0.113

1.043
1.059
-1.579

0.929
0.935
-0.708

1.165
1.158
0.574

1.010
1.003
0.668

.501 -

.999 -

791 -

H

0.719
0.712
0.895

1.221
1.210
0.887

0.938
0.933
0.493

1.149
1.147
0.148

0.957
0.957
.045

.049
.055

.927
.938
.100

127
131
.289

.142
.131
.968

.944
.938
.705

.063
.055
.781

.958
.956
.225

.150
.146
.355

0.938
0.933
0.600

1.217
1.211
0.519

0.718
0.714
0.549

O = = (=N =R =) O = OO O b pt L= ol ol oo L= ol ol (=]

.549 -

J

.887
.878
.016

.155
.957

.870
.863
778

.919
.914
.527

.200
.196
.332

.937
.938
.079

.854
.874

+

nNoo [ =R R =) O [en RXom =g oo O == -0 o

1.128
1.135

.0.633 -

1.135
1.135
-0.021

0.882
0.874
0.889

0.960
0.938
2.291

1.206
1.196
0.871

0.921
0.913
0.781

0.869
0.862
0.793

1.153
1.144
0.739

0.885
0.879
0.686

.284 -

K

0.848
0.837
1.331

0.877
0.868
1.015

1.123
1.112
0.976

1.125
1.117
0.759

0.945
0.937
0.836

.147
131
373

.134
.135
.163

.159
.161
144

.165
.161
.324

.142
135
.586

.145
131
273

.947
937
.023

127
117
.897

121
1.112
0.833

0.875
0.868
0.890

H OHEH HOO R Okl Ok Ohdbd O bt ot b

0.845
0.837
0.888

[~ R =N =] [l nal ond (=2 ol ol O (=N [~ =3y ocooo (= o (=R ooo oo

.855
.837
110

.873
.868

.118
112

.123
117
.586

.943
.937
.631

.139
.131
.709

.136
.135

.160
.161

171
.161

.137
.135

144
.131

.945
.937
.790

1.127
1.117
0.871

1.121
1.112
0.770

0.876
0.868
0.902

0.848
0.837
1.239

.582 -

.041 -

.094 -

.902 -

131 -

.200 -

O OO [=Y=Y=) (=30 ) ooo Noo (- o |l el o OO SOoOOo (=N [~}

.551 -0.

.650

.873
.874
124

122
.135
.181

.126
.135

.851
.874

.934
.938

.195
.196

.917
.914

.866
.863

.151
.144

0.896
0.878
2.040

.740 -0.

.396 -0.

1311 -0.

572 -

Q

712
714
.339

.203
211
-0.607

.932
933
.097

.147

f .
CO0 ORRF OO0 OHM OO0 OkM OO
=
IS
o

.784 -0.

.090 -0.

.424 -0,

0.715
0.712
0.372

0.999
1.003
-0.437

.155
.158

.934
.935

.059
.059
.041

.956
.957
-0.095

oOo S b pa OO Oo O ==

191

. . .
©O b pd [= R =N ) oo O b pd
o
w
o

.268 -0.

.145 -

. . . . .
ocooo O i pd O e ok OO O (=3 ol ol OO (=Xl [Nl ol OO S QOO (=0

0.640
0.643

-0.484

1.026
1.031

244
.252
.652

.935
.936
175

.142
.147
.405

.907
914
.701

.114
117
.238

.119
117
.149

914
913
.032

.146
.146
.005
.936
.935
.052
.253
.064
.030
.031
119

.641

-0.292

v X
1.028 0.640
1.031 0.643

-0.327 -0.373
1.159 0.998
1.158 1.002
0.069 -0.405
0.926 1.200
0.933 1.210
-0.710 -0.859
0.844 1.133
0.863 1.144

-2.288 -1.009
1.108 0.865
1.112 0.868

-0.386 -0.341
1.122 0.871
1.112 0.868
0.858 0.408
0.867 1.151°
0.862 1.144
0.541 0.622
0.936 1.216
0.933 1.211
0.385 0.443
1.163 1.010
1.158 1.003
0.445 0.721
1.037 0.654
1.031 0.643
0.537 1.646

PIDAL-3

SIMULATE-3

(P3-53)/P3*100%

SOO SOoOO (=R X =] [=F =R =) [=2=X=]

.706
712
.901

.871
.878
.832

.834
.837
412

.838
.837
.087

.882
.879
.354

0.717
0.714
0.373

CH



10

11

13

14

16

17

19

20

22

23

CYCLE 6

E 11

PRI.P3X 2RPF

A

0.723
0.706
2.427

0.899
0.889
1.076

0.906
0.901
0.579

0.903
0.900
0.323

0.890
0.889
0.119

0.704
0.705
-0.078

B

.635
.631
.632

.002
.995
.667

.199
.189
.853

.084
077
.671

.036
.032
0.406

1.036
1.032
0.370

1.078
1.076
0.142

1.187
1.188
-0.140

0.993
0.995
-0.196

0.630
0.631
-0.178

SO

s Ol ORib OO

97.0% POWER - DATE/TIME 05/31/1985 08:06:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 0.71 X

D

1.015
1.008
0.660

1.096
1.090
0.513

0.950
0.946

0.429 -

0.914
0.912

0.225 -

1.080
1.079

0.132 -

1.080
1.079
0.087

0.912
0.912
0.010

0.945
0.946
-0.128

1.088
1.090
-0.168

1.007
1.008
-0.089

E

.635
.631
.587

.015
.008
.662

.213
.203
.850

.937
.936
.103

.150
.152
127

.997
.002
.481

.146
.149
.204

.147
.149
.212

.000
.002

[~ ol ol (=2 ol =1 ] oo (=0 o (=N =N ) O L=k ] (=N Xl

1.152

-0.291 -

0.933
0.936

-0.364 -

1.203
1.203

0.026 -

1.022
1.008
1.337

0.637
0.631
0.881

.242 -

G

1.000
0.995
0.566

1.095
1.090
0.502

0.938
0.936
0.186

0.828
0.840

-1.462 -

0.968
0.974

-0.565 -

1.296
1.304

-0.599 -

0.949
0.952
-0.396

0.947
0.952
-0.612

.298
.304
.436

.970
.974
.501

.B27
571

.932
.936
.487

.095
.090
.465

.000
0.995
0.483

[l C sk b OO —-o o SOO (=Nl ol
(=]

H

710
.705
.734

.196
.188
.642

.951
.946
.491

.153
.152
.143

971
.974
.342

.033
.038
.484

.942
.947
.537

.165
.167
.205

170
.168
.219
.947
-0.057

1.036

1.038
-0.134

0.970
0.974

.

o (=R O b pd ocoo (=13 0 ] oo =t [ ¥ ¥ C b OSOO

-0.379 -

1.148
1.152
-0.295

0.949
0.946
0.261

1.193
1.189
0.316

0.708
0.706
0.322

. . . .
o €O pod b D b pust OO (=X =¥ =] SH= O OO OO (=N ol (=2 ol OO [N o

.943

.075

.076
.079
.264

.083

.865

.952
.947
.460

.304
.304
.019

.003
.002
124

.916
0.912
0.401

1.083
1.077
0.564

0.893
0.889
0.436

.101 -

442 -
.855

.340 -

.133 -

K

0.912
.900
.309

.041
.032
.871

.086
.079
.612

.151
.149
.212
.951
.952

.163
.168

.074

Lol (=2 oo o (== R en] QO b ek (=T o OO O b = (=3 o O = - [~

.402 -

.126 -0.

N

.898
.889
.972

.082
.077
.423

912

.999
.002
-0.254

.297
.304
.529

941
.947

(= k=] SOoOO = OoOOoOO

-0.622 -

.859
.864

.075
.079

.071
.079

.850

.

. .
o -0 o (=0 3 ] (=0 0 ] (=N o= Y= oo Oo =l

941

-0.721 -

1.300
1.304

-0.335 -

1.004
1.002
0.202

0.916
0.912
0.464

1.083
1.076
0.595

0.896
0.889
0.858

026 -

.563 -

.438 -

77 -

.627 -

. '
OCOO (=Y ooo € poed pmd [~ YR =) O SOD (=3 O SO O OO (=3l ol [=F=F=) O (=]

.682
.939
.876

.030
.038
.759

.969
.974
.545

.152
.009

.949
.946
.291

192
.188
.330

.708
.705
.521

0.994
.995
-0.171
.088
.203
.934
.936
-0.195
.828
.439

.966
.974

-0.822 -

.294
.304

. ]
(=N ok ol [on Jom Rem ] oo SOO O - oo

0.946
0.952

-0.649 -

0.947
0.952

-0.613 -

1.295
1.304

-0.715 -

0.967
0.974

-0.695 -

0.827
0.840
-1.588

0.937
0.936
0.010

1.093
1.090
0.295

0.998
0.995
0.314

792 -

0.631
0.631
0.003

1.011
1.008
0.254

1.213
1.203
0.833

0.934
0.936

-0.233

.145
.152
.612

.994
.002
.795

.142
.149
.581

144
.149
.383

.999
.325

.150
.152
.120

.938
.936
A4

211
.203
.666

.013
.008
0.466

0.633
0.631
0.363

HiH O OO0 OkR OO Ok ORHRM OO OFF
=
S
~N

1.010
1.008
0.214 -

1.087
1.090
-0.277 -

0.939
0.946
-0.692

L O = O = = (== N R =] oo

0.900
0.912
-1.312 -0.

1.072
1.079 1.
-0.617 -0.

1.078 1.
1.079 1.
-0.131 -0.

0.912
0.912
-0.041

0.950
0.946
0.365

1.101
1.090
0.995

1.025
1.008 0.
1.648 4.

O Ok O

o

PIDAL-3
SIMULATE-3

(P3-S3)/P3*100%

.630

011
.995
.544

.662

631
582

v . » »
OO0 [=X=R=3 oOoo ooo OO oo

.699
.705
.789

.882
.889
748

.895
.900
.620

.897
.400
.887
.889
-0.206
.706

.706
.086

cH
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11

13

14

16

17

19

20

22

23

CYCLE 7 E 16 100.0% POWER - DATE/TIME 12/03/1987 18:02:00

PRI.P3X 2RPF
RMS DEVIATION FOR THIS MAP = 1.47 X

-0 o -0 o —_-OoO O —_oo OO woo

A

.695
.673
.142

.871
.854
.922

.877
.865
.380

.B74
.864
.138

.865
.853
.328

.684
.673
.726

B

0.608
0.607

0.162 -

0.963
0.959

0.441 -

1.175
1.161
1.215

1.096
1.078
1.658

1.036
1.024
1.177

1.032
1.024
0.820

1.092
1.078
1.315

1.185
1.160
2.048

1.001
0.959
4.247

0.625
0.607
2.814

AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

b

.802

913
.907
.679

122
112
.856
.975
.963
.255
.128
.108
.006

1.417

(=1 Ll ol ] L= Y =] L= ol o000 oo (=3 oo o O b ek o

.785 -0.

E

G

.959
.959
-0.025

.105
.108
301

.947
.955
-0.883

.835
.860
.022

.979
.991
.163

.295
.303
.678

.939
.945

-0.590 -

.940
.945
.507

.294

.

' ‘ . . .
Ll =R =] woo -_0 o (=1 B oo 0 ooo (=0 oy ) -0 0 woo oo oO (=R ok oo

.

0.
0.
0.

.164
.160
.315

.960
.963
.272 -

.169
.180
971 -

.974
.991
712

.055
.071
.492

.966
.979
.382

.138
.153
.380

.134
.153
.708

.969
.979
.107

.060
.071
.997
.978
.991
.354
.165
.240
.965
.962
.240
.170
.769
.681

.673
.064

. . . . . . . . . '
[ =X =] O =t [ KR -] Lol sl ol RPOO (= o OO Ll ol ol Lol ol ol OO Lol ol el OO S SOO (=Rl o

H

675
673
390

J

0.858
0.853
522

.080
.078
.203

.108
112
.411

.985
.995
.022

.280
.303
.829

.963
.979

.883
.904
.373

.126

. ' '

.
OCODO HOO ki HHEH NOO HOO e (OO Okibd Okapsd O

.659 -

. . . . . .
NOOD s RMOO MHHFE OO0 RRERE e RPOO RFOO HRER RREE SO0 OFRF OO0 O

K

0.874
0.864
1.104

.027
.024
.34

.901
.907

.102
112

.933
.945
.277

.140
.153
.205

.127
.145

.819
.833
.728

.818
.833

-1.920

.128
.145
.512

.141
.153

-1.039

.945
.945
.010

.128
112
.366

.923
.907
.705
.045
.983
.884

.865
.138

.658 -

.906 -

.604 -

M

.887
.865
.566

.032
.024
740

.905
.907
.158

104
112
.716

.935
.945
.035

141
.153
.089

130
.145
.361

.819
.833
.704

.809

.

.

' . .

.

- OO0 Mk e WO HOO HiE ek OO OFHFE OO0 OHKF NoOo

N

0.863
0.854
1.102

1.082
1.078

0.380 -

1.111
1.112

-0.160 -

0.988
0.995

-0.707 -

1.289
1.303

-1.082

0.972
0.979

-0.730 -

0.894
0.904

-1.103 -

1.134
1.145

-1.041 -

1.126
1.145

-1.686 -

0.890
0.904

-1.536

0.969
0.979

-1.082

1.304
1.303
0.047

1.012
0.995
1.671

1.139
1.112
2,387

1.111
1.078
3.033

0.891
0.853
4.185

Q

0.676
0.673
0.391

.160
161
.079

.960
.962
.268

.169
.180
.953

.976
.991
.561

.059
071
.085

.967
.979
.257

.133
.153
.820

.136
.153
.508

.967
.979
315

.058
071
.247

.986
0.991
-0.493

1.193
1.180
1.101

0.984
0.963
2.180

1.197
1.160
3.030

0.697
0.673
3.502

O e OO i R OO i OO O OO0 O

0.955
0.959

-0.420 -

1.101
1.108

-0.659 -

0.942
0.955

-1.372 -

0.828
0.860

-3.815

0.984
0.991

-0.760

1.290
1.303

-1.072

0.933
0.945

-1.238

0.934
0.945

-1.166 -

1.289
1.303

-1.096 -

0.979
0.991

-1.188

0.836
0.860

-2.798

0.964
0.955
0.981

1.131
1.108
2.001

0.983
0.959
2.477

[

] ] .
o (=3 o [=X=Y=) €O b pd Q= QOO (=N ol ol [ =E=] (= o [=¥ =¥} (=R =—F=)

.604
.607
.612

.985
.992
737

.198
.208

.944
.955

171
.180

.988
.995

.103
.112

.103
112

991
.995
.465

.178
.180
.123

.960
0.955
0.511

1.238
1.208
2.366

1.014
0.992
2.196

0.622
0.607
2.312

.859 -

.182 -

.778 -

.792 -

.802 -

.900
.736

113
112
.077

.968
0.962
0.598

1.125
1.108
1.448

1.018
0.992
2.519

.
o (=2 ok ) oo o [ == =) (=N ] oo O [=]
o
o
[9%)

0
(=)
~
. . . . .
0O HOO OrKH OHF OHKF OFRH OFRF OFRF SO0O0

o~

PIDAL-3
SIMULATE-3
(P3-83)/P3

.154  0.669
.160 0.673
.554 -0.530

073 0.849
.078 0.853
441 -0.444

.020 0.862
.024 0.864
.335 -0.277

.023 0.865
.024 0.865
.050 0.016

.086" 0.858
.078 0.854
730 0.448

.171 0.678
.161 0.673
.905 0.668

.978
.959
.938

.637
.607

~
-
—

*100%

CH
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11

13

14

16

17

19

20

22

23

CYCLE 8 E 11

PRI.P3X 2RPF

oo [ =X =] —_-O O OO nNo o woo

A

.636
.613
.643

731
716
.058

.247
.243
707

.248
.636
.729
720
.294
.622

.614
317

HiP Rk kb R R OO O
'S
—
w

B

.385

125
.106
.686

.174
.157
1.398

1.123
1.108
1.390

0.606
0.589
2.920

0.167
0.164
1.805

-1.052 -

i O e R O OHE O R

77.3% POWER - DATE/TIME 09/30/1989 13:32:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 2.02 %

D

0.935
0.945

[

.249
.261

.019
.017

.207
.199
737

.193
.182
.937

.194
.182
.073

211
.014

.027
.017
.909

274
.261
0.963

0.954
0.945
0.860

.021 -

124 -

E

0.163
0.164

0.936
0.945

.275
.290

.068
077

.337
.341

.048
.046

.225
.217
.581

.226
.217
719

.051
.046
.490

.342
.340
.166

.076
.076
.045

.298
.290
.641

.959
.945
.479

.166
0.163
1.430

O OO OHM O ORFF OHH OE Ok O Ok O e

-0.589 -

-0.985 -

.134 -

.812 -

344 -

.218 -

.

CHE N Ok O O~ ©
=)
=
(3]

G

ORI Ok ik e OFRE OO
=
w
<

071 -

.085
.077

.761 -

1.270
1.261

0.718 -

0.594
0.588
0.983

H

0.614
0.614

-0.012

1.109
1.108
0.102

1.009
1.017

-0.843

1.322
1.340

-1.300 -

031
045

128

.000
.005

-0.435

.199
.198
.082

.201
.198
.225

1
1
1
1
1
0
1
1
0
1
1
]
1
1
0
1.005
1.004
0.162
1.124
1.128
0
1
1
1
1
1
2
1
1
0
1
1
1
¢
0
1

-0.286

.118
.032
.047
.306
.341

.016
.017
.128

119
107
.099

.621
.613
.363

278 -

835 -

389 -0.

726 -

J

0.719
0.720
-0.101

1.152
1.157

-0.454 -

1.181
1.199
-1.444

.029
.046
.595

291
.319

.993
.004

.103
113

144
.142
.139

.154

'
- ORE Ok ORM HREE OFRHE O RO N e

.161 -

.106 -

.934 -

. . .
_ O ORMF ORRFR O OhH O00 OO0 OkFF OFRF HHEPE HEE RDEER OReE Doo

K

.249
.244
.209

.102
.106
.376

.148
.182

.199
.217

.003
.015

.193
.198
.402

141
.142
.118

.903
.900
.370

.906
900
680

.148
.142
.481

.203
.198
427

.011
.015
.343

.208
217

-0.768

.182
.182
.051

117
1.105
1.035

0.247
0.243
1.475

945 -

.515 -

17 -

M N
0.293 0.746
0.243 0.716

16.960 4.023
1.125 1.177
1.105 1.156
1.730 1.838
1.179 1.207
1.182 1.199
0.250 0.697
1.211 1.047
1.217 1.046
0.491 0.097
1.012 1.321
1.015 1.320
0.266 0.076
1.200 1.014
1.198 1.005
0.186 0.879
1.148 1.124
1.142 1.113
0.488 0.994
0.909 1.167
0.900 1.142
0.989 2.100
0.908 1.148
0.900 1.142
0.828 0.507
1.146 1.101
1.142 1.113
0.300 -1.053 -
1.209 1.000
1.198 1.004
0.889 -0.327 -
1.010 1.308
1.015 1.319
-0.495 -0.773
1.195 1.035
1.217 1.046

-1.847 -1.007
1.177 1.195
1.182 1.199
-0.435 -0.326 -
1.111 1.164
1.106 1.157
0.471 0.594
0.247 0.741
0.244 0.720
1.550 2.919

Q

0.628
0.613
2.401

1.123
1.107
1.402

1.027
1.017
0.953

1.343

ORI Okild Obidbd O
—
1)
w

- O MR OFM ORE OFRE O
I—3
@
(5}

.010
.017

.107
1.108
-0.046

0.621
0.614
1.108

.142 -

.692 -1.

0.593
0.588
0.847

1.266
1.261

0.344 -

1.075
077

.
= O OFM Ok ORFRF OF
o
-~
2,1

.151
.162

-0.997 -

.052

. .
Rkt e e O
1=}
O
(%)

0.589
-0.747

.169 -

.210
.217

-0.620 -

.042
.046
413

333
341
603

.065
.077

. . . . .
OO LHIE i OR O OFm OFRF O OFF Ok O OO

.251
.290
.080

.925
.945
.188

0.162
0.164
-1.481

.679 -

137 -

.

.
OO OHEF OFRM OFF HHEE HEE DR HEREE O
s
(o2
o

.207 -
.168

»

PIDAL-3
SIMULATE-3

(P3-53)/P3*100%

.163
.164
-0.706

.583
.589
.004

.093
.108
.357

141
157
-1.404

.097
.106
.861 -

106
105
.022

177
.156
.838

119
.107
.093

.599
.588
.735

.196
.163
.735

. .
—o o —_-—oo CSOO oo oo OO

.605
.614
.426

.709
.720
.445

.242
.836

244
.243
.461

.726
.716
.386,

.620
.613
.162

CH
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11

13

14

16

17

19

20

22

23

CYCLE 9

E 9

PRI.P3X 2RPF
RMS DEVIATION FOR THIS MAP = 0.73 X

A

0.349
0.350

-0.058 -

0.447
0.445
0.386

0.343
0.342
0.078

0.342
0.343
-0.164

0.447
0.446
0.189

0.353
0.352
0.371

. .
= ORR ORI O Okl OM- OO0 OO

B

0.167
.167

.527
.528

.069
.069

.204
197

.188
.186
111

.183
.186
.309

.199
.197
.184

.075
1.070
0.426

0.537
0.529
1.499

0.169
0.167
1.128

.315 -

.52l -

.406 -0.

.040 -0.

COD OMHKF OkkM OFRFE OFHF OFF O

99.9% POWER - DATE/TIME 09/30/1991 10:02:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

D.

‘ . .
Q b O == (=N o oo [=X =N =] 0o

’

-0.120 -

E

.166
.167

.486
.490
.755

779
.782

.240
.251

.345
.353

.092
.093

1.250
1.246
0.323

1.252
1.245
0.559

1.095
1.091
0.400

1.352
1.349
0.245

1.252
1.249
0.282

0.788
0.782
0.773

0.503
0.490
2.697

0.170
0.167
1.568

.035 -

313 -

.861 -

.600 -

.

.
COO ORHKFR OHKFE OFHKF ORK OMFM ik Ok ORMlE OFF HPRE RRE RPRPE R0

G

.522
.529
.306

.114
.127
.140

.235
.249
122

.216
.239
.873

129
.136
.649 -

.343
.058

.142
.135
.560

.148
1133
.292

.345
.336
.674

131
.128
.27

.234
.239
.381

.257
.251
.523 -

134
.128
.533 -

.531
.528
.519

H

0.347
0.352
1.440

1.053
1.070
1.639

1.365
1.381
1.113

1.335
1.349

-1.042

.

.
O Okt OFi R OFFE O O M OFHE O O O

.119
.128

.064
.067
.305

.050
.049
.163

217
.208
.760

.226
.206
.581

.050
041
.786

.069
.067
.222

.133
.136
.290

.338
.353
.095

.382
.383
110

.071
.069
.176

.351
0.350
0.277

.768 -

J

0.441
.446

.184
.197

.348
.361

.084
.091

.334
.336
.175

.043
.041
.125

.226
.225
.069

.147
.140
.599

.147
.140
.638

.233
.225
.581

.051
.049
.199

.344
344
.006

.091
.093
.215

1.362
1.362

. . . .
O OHM OFF O Ol Ol O OFHFH ORFRFE OFHF OFRFE PRE PO

-0.032.

1.203
1.197
0.449

0.447
0.445
0.403

.063 -

.069 -

.978 -

.638 -

K

.339
.343
931

.176
.186
.892

.242
.250
.626

.241
.245
.354

134
.133
074

.216
.206
.828

.147
.140
.632

.027
.018
.926

.029
.018
.134

.151
.140
.990

.220
.208
.001

.141
.135
.548

.249
.246
.254

.252
.250
.147

.188
.186
.138

.343
0.342
0.062

O Orii ORI O O PHRE ORE e ORRE O O O Ol O OBE 00O

M

0.340
0.342

-0.767 -

1.176
1.186

-0.898 -

1.242
1.250

-0.654 -

1.241
1.246

-0.402 -

1.134
1.135
-0.078

1.212
1.208

0.337 -

.148
.140
716

.031
.018
.320

.038
.018
.954

.154
.140
.219

.232
.206
.097

144
133
.897

1.250
1.245
0.409

1.251
1.250
0.088

1.185
1.186
-0.098

0.341
0.343
-0.504

Ot POt bt bl pd et pd O R

N Q

0.347
0.350
.986 -0.905

.184 1.060
.197  1.069

.351 1.375
.362 1.383

.087 1.343
.093 1.353
.580 -0.721

1.131
.344 1.136
.395 -0.473

.069
.067
.155

.046
.041
.474

.216
.206
.788

.216
.208
.624

.052
.049
333

.073
.067
.549

.130
.128

.348
.349

o
~nN
n
=

Ol Olipd O Ol Ol O OR Ol

[=~]
-
-3
w
.

1.379
1.381

-0.170 -0.131 -

1.066
1.070

-0.322 -0.350 -

0.349
. 0.352
-1.991 -0.797

.134 -0.893 -

.846 -0.632 -

.183 -

120 -

OHH OFRKFH OHFHKF ORKF OHKF OHKM |HHK Ok OFHFR OO0

[—X—F ] S pd - (=3 ot

.525
.528
.755

120
.128
740

.241
.251
737

.226
.239
.056 -

.137

0.166
0.167
-0.744

0.486
0.490
-0.674

0.777
.782
.658

.241
.600

.345
.349
.330

.087
.091
-0.335

.244
.245
.048

.247
.246
.064

.094
.093
.109

.353
.353
.002
.250
.030
.781

.782
.067

. . .
COO OFHKF ORR OkM Ol Okik Okl OMMR ORH OO

0.490
-0.084

0.167
0.167
-0.152

0.487
0.490
-0.572 -

1.121
1.127
-0.589 -

1.372
1.381
-0.657

1.344
1.361
-1.238

1.244
1.250
-0.461

1.248
1.250
-0.165

1.365
1.362
0.184 0.

1.386 1.
1.383 1.
0.229 0.

1.130 0.
1.128 0.
0.121 0.

0.491 0.
0.490 0.
0.203 1.

i O O OFE O 000 00O

PIDAL-3
SIMULATE-3

(P3-53)/P3*100%

.166
.167
.616

.526
.529
.627

.062
.070
747 -

.189
.197
715

.182
.186
.380

.188
.186
.118

.209 -
.197

955

075
069
516

531
528
457

17¢
167
432

OO OO0 000 OO0 OO0 OO0

.349
.352
.686
.443
.604
.341
-364
.343
.342
.148
.449
.797
352

.350
.617

CH



10

11

13

14

16

17

19

20

22

23

CYCLE10 E 10
PRI.P3X 2RPF
RMS DEVIATION FOR THIS MAP = 1.11 X

OO oo0o ~o o oo —_o o oo

A

.212
.208
.708

.352
347
.413

.246
.243
.013

244

.242

005

.346
.343
716

.208
.207
.728

OO OO =i = ooo Laad ol ol S OO e nNOoO O —_o o

B

173
.169
.988

.494
.085

.040
.025
.439

.949
.935
.488

.155
.145
.872

.157
145
.061

.934
.928
.671

.021
.015
.647

.488
.480
.553

170
.168
.054

99.9% POWER - DATE/TIME 11/30/1992 11:02:00
AXTALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

D

.562
.552
.907

.24l
.210
.480

.190
177
122

.396
.392

.158
.154

174
171

B ORR O Ok b R BSOS

.364
1.363

0.076 -

1.164
1.161

0.304 -

1.207
1.202
0.458

0.552
0.550
0.534

.274 -

284 -

.244 -

E

0.171
0.168
1.845

0.557
0.550
1.389

.237
.223
111

.208

G

0.491
0.480
2.271

.219
.202
.430

.203
191
.021

.410

'
o ORI O Okl O e
~
—
~

. . .
b Ok Ok OF Ol Ol OE OFRFE O O OFF O RRE W

.054
.055

-0.092 -

.122
.128

-0.602

.194
.203
17N

.420
430

-0.724

.141
.151
.845

.049
.055

-0.599

.213
.215

.478
.480

.180
177
314

.032
.025
0.631

0.209
0.208
0.744

.411 -

.
R Rl e ki e R Ok ORE O e

147 -0.

-0.116 -

J

.351
.343
.088

.947
.928
.047

RNOO nNOO

.381
.363
317

.103
.096
.695

.418
.423
.346

147
151
.376
.375
.389

.126

.002 -

' . . . '
O Ol Okl Ok OFk ek e e O ORE OFRR Ok OHE PR PP oo

K

.246
.242
.679

.164
.145
.590

.189
171
.437

.152
143
.783

117
117

424
.430

.149
.158

.052
.062

.049
.062

-1.155 -

122
.138
.400

.186
.203

-1.460

17
127
.877

.405
412

-0.516

.154
.154
.007

.147
145
.195

.244
0.243
0.272

.011 -

.406 -

.781 -

.958 -

M

0.247
0.243
1.424

1.162
1.145
1.439

1.169
1.154
1.288

1.419
1.412
0.49

.125
127
175

192
.203
.970

.125
.138
.116

.051
.062

.055
.062
.643

.139
.158
.678

.398
.430
.272

.104
.203

.139
.143
.350

.168
.171
.266

.143
.145
-0.198

0.241
0.242
-0.404

. . .
P O O i Nk il Okl e bkt Ok O

042 -

N

.353
347
.595

.950
.935
.599

411
.392
.354

.145
.138
.656

.426
434
.562

.100
.128

.365
.389

.140
.158

. . .
i e RN O Ol e Moo OO

1.121
1.138
-1.524

1.357
1.389
-2.304

1.130
1.151
-1.905

1.405
1.423
-1.285

1.089
1.096
-0.644

1.355
1.363
-0.554

0.924
0.928
-0.403

0.338
0.343
-1.659

.568 -

.749 -

.607 -

.235

.048
.055
.692

.138
.151

.403
.430

.185
.203

0

.110
.128

.033
.055

PO i bt i b bbb i Ot O Ok N

1.202
1.211

-0.780 -

1.454
1.463

-0.616 -

1.157
1.161
-0.360

1.011
1.015
-0.393

0.206
0.207
-0.642

.166 -

-941 -0.

.498 -

.666 -

174 -

172
.169
.591

.559
.552
.385

.234
.223
.934

.199
.191
.684

.466
.463
193

.094
.096

—_ OHE O ORFM OMFRE HOO =HOO

.139
1.143

5 -0.370 -

1.403
1.412

-0.646 -

1.133
1.138
-0.380

1.475
1.480
-0.304

1.197
1.195
0.162

1.229
1.223
0.490

0.551
0.550
0.236

0.168
0.168
0.091

.174 -

0.555 0.
0.550 0.
1.037 0.

.215
.202
.051

.165
.161
.387

.359
.363
.267

.169
71
.210

151
.154
317

.393
.392
.102

.180
177
0.265

1.214
1.210
0.275

0.554
0.552
0.511

i O Ol OFE O Ok REe

OO OO (=N ol ol OO O - [~3 o OSOO S SO0

PIDAL-3
SIMULATE-3

(P3-53)/P3*100%

.149
a7
.951
.935
.664

.034

&% R

.638

A7
.169
.126

0.208
0.207
0.330

0.344
0.343
0.124

0.242
0.242
0.165

0.245
0.243
0.556

10.352

0.347
1.321

0.210

0.208
0.952

CH



10

11

13

14

16

17

19

20

22

23

CYCLE 11 E 10
PRI.P3X 2RPF

—_—0o -0 o oo o (= =] [ = =g QOO

A

.212
.211
.799

.346
.345
.561

.226
.225
.598

.229
.227
.992

.315
311
.218

.193
.190
.651

B

0.150
0.149
0.652

0.401
0.398
0.946

0.765
0.762
0.494

1.210
1.204

0.444 -

1.046
1.041

0.504 -

1.294
.281
.053

919
.909
.155

736
723
.843
412
.392
.761
.149

.373

WO S OO -0 -0 O -

97.3% POWER - DATE/TIME 10/01/1994 07:02:00
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 1.08 X

D

.424
.423
.302

.217
.204
.070

.176
.175

123 -

.203

OHER Ok Ol Ok OHME e OO0
—
O
(o]

E

0.143
0.144

-0.323 -

0.419
0.422

-0.533 -

0.874
0.883

-1.033 -

1.251
1.252

-0.076 -

1.493
.503

.249
.270

.991
.000
.840

.496
.506
-0.716

.150
.148

.540
.525
.956

.246
.223
.828

.896
.883
1.489

0.430
0.423
1.659

0.151
0.149
1.364

. .
OO HEMH OFEF OFM OFHRF OO R O

.689 -

.721 -

O OO R Ok ORkd ORE Ok OO0

177 -0.

G

.391
.392
.232

.195
.199
.343

.220
.223
.264

.464
.464
.020

.021

H

0.189
0.190
-0.359

0.720
0.723
-0.350

1.227
1.230

-0.260 -

1.523
1.525
-0.174

1.053
1.050
.262

.469
477

.042
.052
.004

.415
.433
.306

.206
.226
-1.670

.285
.290

479
477
.128

.035
027
779

.499
1.503
-0.246

1.181
1.175
0.501

0.769
0.762
0.960

0.213
0.211
1.065

. . . .
I Ol Ot O R R BRSO O

.541 -

372 -

J

0.310
0.311
-0.444

0.905
0.909

-0.39 -

1.474
1.480

.150
.148

.542
.524

.286
.290

.516

.

.190
.198

O OFk, Ol e Ol R ORE O

.029
.021

.513
.516

1.052
1.052

.445 -

.158 -0.

.153 -

.291 -1.

.498

.219 -

.622 -

702 -

.206 -

-0.052 -

1.426
1.424

0.114 -

1.274
1.270
0.302

1.215
1.206
0.770

1.218
1.204
1.151

0.349
0.345
1.211

K
.225

(=2l Q== OO
[N
w
s

.482

421
433
.858

.980
981

.061 -

.005
.000
.524

1.490
0.583
1.050
1.041
0.920
0.227

0.225
1.030

Ol OO0 OFF ORFE OFRF OFRF  HrEE
-
O
@®

M

.220
.225

-2.069

.031
.041

.470
.481

-0.758

.996
.000
413

.976
.981

-0.449

a .

. . . . .
o O e O HEE O O R OO0 OO ORE OHE NOO

.418
.433

.188

.930 -

.096 -

I O e OO

-0
1

1.
-0.

. .
SR O OrRE O O

OO OO0 Ok Okk O

N

.340
.345

375 -

.187
.204

423 -

.201
.206
.416

.267
270
.260
.416
424

.043
.052

.503

544 -

921 -

Q

.209
.211
721

.758
.762
.416

.178
.175
.260

.503
.503
.038

.026
.027
.013

.465
477

.275
.290

-1.127 -

193
.226

.414

0

. . .
o O e O e N R O O O O OO0 OSOO

793 -

722 -

.387 -

0.
0.
.178

.209
.204
.405

.259
.252
.591

.476
.799

.047
.050
.314

.509
.524
.979

220
.234
.155

.974
.981
751 -

.418
.424
-440
.025
-027
-179
.469
.326
.223
.223
.009 -0.
.200
.068 -
.394

.392
.362

. . .
COC Ot Ot O OSHE OHFE OO0 HHFE OHEFE OFRF O OB OHFE o

398
398

O Ori O OHEH OO Ol O Ok iR -

0.149
0.149
0.474

0.426
0.423
0.732

0.893
0.883
.118
.238
.223
.220
.528
.525
170
.142
.500
.495
.506

.997

.726 -

0.431
0.422
2.152

1.234
1.199
2.810

1.238
1.230
0.632

1.467
1.481
-0.941

1.337
1.341
.290

.481
-0.047

.219
.206
120

.184
175
.782

.209
.204
379

.422
0.423
-0.145

O Okl Ot i O O

PIDAL-3

0.147
0.144
2.167

0.401
0.392
2.100

0.728
0.723
0.681

0.908
0.909
-0.040

1.283
1.281
0.143

1.053
1.041
1.137

1.245
1.204
3.226

0.777
0.762
1.992

0.402
0.398
0.995

0.148
0.149
-0.458

SIMULATE-3
(P3-S3)/P3*100%

0.191
0.190
0.506

0.312
0.311
0.112

0.228
0.227
0.264

0.228
0.225
1.407

.0.355
0.345
2.896

0.216

0.211
2.217

CH
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11

13

14

16

17

19

20

22

23

CYCLE 12 E 10
PRI.P3X 2RPF

97.6X% POWER - DATE/TIME 04/01/1996 00:01:03

AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

RMS DEVIATION FOR THIS MAP = 0.76 X

A

(=N =] OO nNOoOOo OO [=]
—
oo
~

1.487

.

[ R - ~] —_o o OO - No o [l (==X =] [=F =X ) —_o o OO

B

.144
142
.051

.393
.388
.351

.691
.687
531

.841

020

.134
.123
.013

.933
.910
.480

.098
.080
.604

722
712
.419

.396
.390
.536

.143
J141
.239

D.

0.455
0.451

0.794 -

1.207
1.186
1.695

1.153
1.145
0.730

1.438

E

0.141
0.141

-0.394

0.449
0.452

-0.488

0.919
.924
.572

301
.298

.577
.575
.100

122
121
0.063

1.605
1.599
0.341

il O OME OO

1.409
1.398
0.737

1.333
1.322
0.803

1.607
1.600
0.485

1.317
1.311
0.505

0.932
0.924
0.847

0.451
0.451
0.079

0.143
0.142
0.434

G

.266 -0.

.568

.606
.599
0.467

1.111
1.107
0.431

1.590
1.591
-0.107

1.314
1.298
1.215

1.196
1.186
0.801

0.391
0.388
0.859

i Ok O Ok O
~N
~
&~

H

0.207
0.208

-0.513

.710
712

-0.308

.090
.096
.555

.589
.600

-0.670

.104
.107
.195

.051
.052

-0.051 -

.
e ORE O OFF OHE O Ok Okl O O OO0

.512
.509
211

.105
.099
.556

.573
.559
.889

.269
.259
.743

.058
.052
.566

.102
.097
0.431

1.583
1.575
0.494

1.1583
1.145
0.715

0.693
0.687
0.784

0.157
0.156
0.736

J

0.298
0.301
1.036

1.069
1.081
1.098

0.991
1.003
1.211

1.315
1.322

0.572 -

1.599
1.599
0.029

1.253

0

. . .
CHKH Ok OkRM Ok OMFRMF OHFHKF ORFRRFR ORFRF Nk Hee

K

0.184
0.187
1.354

0.898
0.910
1.407

1.459
1.496

2.533 -

1.381
1.398

[

104
.116

.518
.559

.094
.102

.402
.404
.123

.404
404
.054

.570
.569
.063

.103
.099

.280
.274
411

.602
.599
152

.027
.340
1.127
1.123
0.360
0.184

0.183
0.450

.298 -

111 -

.692 -

737 -

.355 -

.

.
OO0 OO0 OMFRFR Ok OFRKFH Ok QHKH OFME Okl OkFKF HiEMHM OFRKF HRFE HRHE OHK OO

M

.180
.183
745

113
.123
.816

.013
.024
.073

.582
.599
.105

.264
.274
.790

.088
.099
.043

.558
.569
.710 -0.

.401
.404
.220

.406
404
.169 -

.104
.102
133 -

.559
.559
.002 -

.118
.116
113 -

.401
.398
.154

.496
.001
913
.910
.284
.187

.187
.217 -0.

N

0.272
0.271
0.213

0.846
0.841
0.611

1.431
1.435
-0.322

1.116
1.121

-0.414 -

1.247
1.252

-0.387 -

1.503
1.509

-0.391 -

1.078

0.390
0.388
0.386

1,188
1.186
0.185

1.296
1.298
-0.104

1.580
1.591
-0.702

1.101
1.107
-0.472

1.594
1.599
-0.327

1.115
1.116
-0.088

1.271
1.274

-0.282 -0.

1.247
1.252

-0.428 -

1.091
1.097

-0.594 -0.

1.585
1.591

-0.438 -0.

1.308
1.311
-0.202

1.170
1.172
-0.110

0.390
0.390
-0.017

0.458
0.452
1.315

.196
.172
.003

.103
.096
.673

.001
.003
.193 -

.496
.818 -

.009
.024
.495 -

.425
.435
.704

.141
.145
-0.298

1.183
1.186
-0.238

0.451
0.451
0.032 1.

. »

.
i OR HH OM O ORE NP

oo ooo [— ¥ —F-) [ R ) €O b i [=¥ =¥ =) O OOO —HOO [ =X=]

PIDAL-3
SIMULATE-3

(P3-53)/P3*100%

143
141
.400

.396
.390
.440

716
712
.505

.079
.080
.145

.907
.910
.386

116
123
.595

.845
.459
.688
.687
.078
.388
.388
.084

144
.142

669

- . » »
(=X =R [=F=F=) (=X =N =] OO [ R =Y o] [=F=Y=)

.209
.208
314

.301
.301
.098

.186
.187
.318

.182
.183
.372

272
271
.260

156
-156
-103

CH
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11

13

14

16

17

19

20

22

23

CYCLE 13 E 9
PRI.P3X 2RPF
RMS DEVIATION FOR THIS MAP = 1.20 %

[ N ] oo -0 (=X =N} SO O

A

B

0.121
0.120
1.431

0.327
0.323
1.190

0.586
0.583
0.594

1.081
1.060
1.956

0.925
0.917
0.797

0.930
0.919
1.188

1.083
1.069
1.259

0.571
0.569
0.331

0.317
0.316
0.227

0.122
0.122
0.451

97.6% POWER - DATE/TIME 09/01/1997 00:00:04
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP

D.

0.345
0.340
1.528

0.796
0.784
1.524
.296
1225
,295
1292
1243
.328
1325
1180
1.498
1.089
317
1315
1136
295
"884
,788
1786
218
,351

.350
0.424

O O

OO0 OO0 Orik OHR

E

0.122
0.122
0.513

0.352
0.350
0.705

0.701
0.691
1.444

1.333
1.317

1.180 -

1.104
1.105

-0.046

1.546
1.541

0.378 -

1.354
1.358

-0.330

1.347
1.350

1.539
1.528
0.682

1.096
1.096
0.020

1.331
1.317
1.002

0.695
0.691
0.553

0.343
0.340
0.905

0.121
0.120
0.836

-0.203 -

O HEE Ok Ol Okl Ol OFREFE ORE O Ok O

G

0.316
0.316

0.044 -

0.786
0.786
0.033

1.328
1.317
774

.295
.298
.254

.534
.529
271

.162
171
.787

574
.573
.042

411
421
.748

.159
.166
.534

.529
.519
.652

.303
.298
.383

.338
1317
521
.787
0.433
0.325

0.323
0.621

H

.169
170
.235

.569
.569
107
.289
.436
.091
.096
.410

.521
.519

v
-t (=2 (=3 % O b b [—¥ = X-) OO0
Ny

133 -

.199

-1.108 -

1.506
1.513

-0.467 -

1.143
1.160

-1.424 -

1.323
1.349
-1.966

1.554
1.558
-0.275

1.205
1.213
-0.604

1.534
1.529
0.324

1.091
1.105
-1.305

1.288
1.280
0.621

0.587
0.583
0.738

0.184
0.183
1.025

J

0.274
0.276
-0.594

1.073
1.069
0.361

1.309
1.315
-0.451

1.531
1.528
.171

.154
.166
.0o8

.541
.558
.105

.180
.204
.060

311
.334
.769

P N e e O

1.570
1.580
-0.607

1.189
1.204
-1.231

1.515
1,513
0.148

1.164
1.171
-0.612

1.546
1.541
0.340

1,294
1.292
0.165

1.087
1.060
2.459

0.317
0.313
1.446

K

0.294
0.299
-1.595

0.915
0.919
-0.370

1.490
1.482
0.552

1.340
1.350
-0.736

1.399
1.421
-1.615

1.304
1.349
-3.418

1.555
1.580
-1.629

1.306
1.335
-2.247

1.306
1.335
-2.185

1.311
1.334
-1.790

1.146
1.160
-1.214

1.575
1.573
0.098

1.354
1.358
-0.323

1.326
1.325
0.078

0.923
0.917
0.684

0.301
0.299
0.823

M N

0.281 0.313
0.299 0.313
-6.530 -0.007

0.916 1.086
0.917 1.060
-0.177 2.324

.298
.292
.493

.552
.541
.730

.164

1.324
1.325
-0.146

1.351
1.358
-0.531

1.568
1.573 1.171
-0.320 -0.644

1.138 1.509
1.160 1.513

O Okt St NIE OO

-1.886 -0.256 -

1.306 1.185
1.334 1.204

-2.146 -1.619 -

1.303 1.560
1.335 1.580

-2.463 -1.269 -

1.291 1.304
1.335 1.334
-3.410 -2.327

1.557 1.178
1.580 1.204
-1.493 -2.248

1.326 1.552
1.349 1.558

-1.816 -0.397 -

1.409 1.159
1.421 1.166
-0.850 -0.561

1.349 1.539
1.350 1.528
-0.108 0.674

1.495 1.315
1.482 1.315
0.872 -0.016

0.
0.
0.

0.
0.
1.

1.
1.
1.
1.
1.

1.

P N Ot S O

O O ORE O O

Q

184
183
828

590
583
227

304
280
827
108
105

540

.249

.531
.519
.781

.096
.096
.078

.295
.284
.838

0.921 1.078 0.570
0.919 1.069 0.569
0.265 0.869 0.158

0.300 0.277 0.170
0.299 0.276 0.170
0.400 0.389 0.256

' .
OO0 MM OFF OHKF OFF O OFE O OFFE Ok HlkW 000 OO

0.326
.323
.978
.790
.778
333
317
199
.302
.298
.281
.533
.923

.160
.166

-0.464

.408
.421
.916

.575
.573
.092

.166
171
.455

.543
.529
.850

.304
.298
.501

.333
317
.153

.789
.786
.295

0.317
0.316
0.317

0.121
0.120
0.920

0.342
0.340
0.786

0.696
0.691
0.752

1.339
1.317
1.596

101
.512

.543
.528
.986

.348
.350
.134

1.356
1.358
-0.205

1.554
1.541
0.859

1.108
1.105
0.271

1.334
1.317
1.263

0.698
0.691
0.992

0.352
0.350
0.664

0.122
0.122
0.613

O Ok Ok

0.356 0.124
0.350 0.122
1.651 1.831

0.805 0.322
0.786 0.316
2.359 1.825

.307 0.575
.284 0.569
.780 0.997

1

1

1

1.324 1.085
1.315 1.069
0.694 1.449
1.499 0.924
1
1
1

.482 0.919
.114 0.560

.326 0.924
1.325 0.917
0.031 0.765

1.298 1.088
1.292 1.060
0.490 2.535

1.297 0.589
1.280 0.583
1.297 1.098

0.789 0.326
0.784 0.323
0.619 0.952

0.343 0.122
0.340 0.120
0.924 2.120

PIDAL-3
SIMULATE-3
(P3-53)/P3*100%

HOO MHMOD 000 OO0 OO0

.520

.185
.183
.273

CH



10

1

17

19

20

22

23

CYCLE 14

E 11

PRI.P3X 2RPF

A

0.192
0.201
-4.370

0.301
0.303
-0.726

0.297
0.299
-0.583

0.325
0.326
-0.351

0.331
0.332
-0.353

0.212
0.213

-0.641 -

. ’
oo OO oo O s i

B

0.146
0.144
1.260

0.355
0.351
1.286

0.627
0.629

-0.248

1.096
1.090
0.589

0.922
0.920
0.220
0.893
0.889
0.471
122
119
.281
640
.592
.352
.388
.145

.146
797

99.9% POWER - DATE/TIME 03/01/1899 00:00:01
AXIALLY COLLAPSED NORMALIZED FULL CORE POWER MAP
RMS DEVIATION FOR THIS MAP = 0.89 %

D

0.377
0.372
1.379

0.883
0.856
3.003

1.383
1.375

0.626 -

1.168
1.172

-0.373 -

1.147
1.150

-0.285 -

1.412
1.409

0.252 -

1.211
1.210
0.092

1.391
1.388
0.256

0.861
0.860
0.198

0.370
0.371
-0.234

E

G

0.357
0.357
0.047

0.863
0.860
0.443

1.400
1.393
0.474

1.135
1,137
-0.230

.524
.523

.168
.185

0

o Qi Ok b O ke

.523
.527

.306
.308

127
1.134
-0.622

1.515
1.507

0.578 -

1.138
1.137
0.086

1.412
1.393
1.307

0.867
0.856
1.212

0.353
0.351
0.690

.024 -

.428 -

313 -

.155 -

H

214
.213
121

.647
.430

.395
.388
.531

.278
.275
.245

512
.343
.149
.921

-503
.508
.343

.104
.119
.323

112
.126
.308

.504
.502
.132

.155
.159
.400

.536
.523

.290
.280
747

.391
375
179

0.634
0.629
0.870

0.203
0.201
0.998

i O Okl Ol O e BRE OHRE O OB O O 000 000

.826 -

J

0.332
0.332
-0.144

1.125
1.119
0.550

1.214
1.210
0.298

.531
.525
.397

.126
.705

.500
.502
.123

.282
292
.800

1.241
-0.602

1.512
1,516
.250

.290
.292
.182

.516
.492

.183
.185
.180

.556
.542
.928

.185
172
.102

.115
.090
.235

0.307
0.303
1.276

O O Ok O

[}
[=]

N R O Ol Ok Ok

K

0.323
0.326

-0.872 -

0.892
0.889
0.339

1.414
1.409
0.401

1.262
1.260
0.183

1.308
1.308
0.029

1.115
1.126
-1.004

1.512
1.516

-0.293 -

1.288
1.294
-0.487

1.288
1.294
-0.459

1.244
1.248
-0.339

1.110
1.119
-0.809

1.534
1.527
0.461

1.305
1.299
0.489

1.159
1.150
0.726

0.931
0.920
1.197

0.300
0.299
0.442

M

.289
.299
.210

.927
.920
.752

.157
.150
.559

.305
.299
.462

.534
.527
.415

.109
.119

.

244
.248
.380

.289
.294
.392

.287
.294
.558

.512
.516
-0.269

1.111
1.126
-1.358

1.308
1.308
0.013

1.262
1.260
0.140

1.419
1.409
0.690

0.894
0.889
0.557

0.325
0.326
-0.254

e O O Ok Ok OFRF OMEE OFRFE OO0 Woo

.909 -

.305
.303
.529

.114
.090
.142

.185
172
132

.557
.542
.963

.185
.255

.508
.508
.035

1.289
1.292
-0.295

1.516
1.516
0.025

1.243
1.248
-0.405

1.288
1.292
-0.377

1.504
1.502
0.105

1.129
1.134
-0.457

1.533
1.525
0.522

1.215
1.210
0.377

1.123
1.119
0.381

0.328
0.332
-1.175

.
S O Ol MM RDHH OO

.182

Q

0.202
0.201
0.801

0.635
0.629
0.951

1.395
1.375
1.454

.293
.280
.002

.539
.523
.029

.155
.159
371

.502
.502

.103
126

.106
.119
.155

.511
1.508

e PRl Ol Ok b b e

0.203 -

1,155
1.159
-0.377

1.518
1.507
0.742

1.281
1.275
0.462

1.395
1.388
0.539

0.642
0.644
-0.269

0.212
0.213
-0.690

.000 -

.066 -

0.354
.351
.760

.868
.856
.329

.413
.393
.373

.146
.137
737

.524
.507
.151

129
.134
424

.305
.308
.218

.530
.527
.191

.180
.185
.410

.535
.523
.775

142
.376
.404
.393
0.807
0.865
0.860
0.574

0.356
0.357

e O Ok O O Ol Ok HEE OFHFR PHE HOO 00

-0.165 -

[— ¥ —%-) oo SOO [N el ol O O = O = O (= ol ol [

.616
.287

M
83

.406
911

.700
.697
.361

371
371
.092

.146
.146
.034

[2]
0
(¥

0.377
0.371
1.713

0.887
0.860
3.080

1.407
1.388
1.347

1.213
1.210
0.216

1.415
1.409
0.412

1.149
1,150
-0.110

1.179
1.172
0.625

1.386
1.375
0.811

0.863
0.856
0.802

0.373
0.372
0.285

PIDAL-3
SIM

oo [~ X - ¥ ) OO - [~ ¥ ~¥-) OO S [~ YN -] —_—0o OO

0

.149
.146
.615

.362
.357
.532

.647
.644
.360

.125
119
.538

.892
.889
.351

.926
.920
.675

.109
.090
.763

.632
.629
.448

.352
.351
.282

.145°

.427

0.213
0.213
0.060

0.332
0.332
-0.101

0.325
0.326
-0.263

0.299
0.299
-0.005

0.306
0.303
0.778

0.202
0.201
0.540

ULATE - 3
(P3-53)/P3*100%

cH



13

14

16

17

19

20

22

23

Cycle 01 Relative Power Dist. 6.0 gwd/mtu 87% Power
M N Q R T \' X V4
1.002 1.189 1.038 1.188 1.009 1.126 0.902 0.808
1.010 1.197 1.048 1.197 1.018 1.131 0.802 0.773
-0.008 -0.008 -0.010 -0.008 -0.009 -0.005 0.000 0.035
-0.792 -0.668 -0.954 -0.752 -0.884 -0.442 0.000 4,528
1.189 1.054 1.226 1.054 1.173 - 0.980 1.131 0.801
1.197 1.065 1.237 1.066 1.182 0.986 1.127 0.766
-0.008 -0.011 -0.011 -0.012 -0.009 -0.006 0.004 0.035
-0.668 -1.033 -0.889 -1.126 -0.761 -0.609 0.355 4,569
1.038 1.226 1.248 1.214 1.160 0.955 1.035 0.616
1.048 1.237 1.261 1.225 1.169 0.960 1.029 0.585
-0.010 -0.011 -0.013 -0.011 -0.009 -0.005 0.006 0.031
-0.954 -0.889 -1.031 -0.898 -0.770 -0.521 0.583 5.299

1.188 1.054 1.214 1.003 0.957 1.034 0.839

1.197 1.066 1.225 1.012 0.963 1.036 0.832

-0.009 -0.012 -0.011 -0.009 -0.006 -0.002 0.007

-0.752 -1.126 -0.898 -0.889 -0.623 -0.193 0.841

1.008 1.173 1.160 0.957 1.070 0.860 0.517

1.018 1.182 1.169 0.963 1.071 0.853 0.508

-0.010 -0.009 -0.009 -0.006 -0.001 0.007 0.009

-0.982 -0.761 -0.770 -0.623 -0.093 0.821 1.772

1.125 0.980 0.955 1.034 0.860

1.131 0.986 0.959 1.036 0.853

-0.006 -0.006 -0.004 -0.002 0.007

-0.531 -0.609 -0.417 -0.193 0.821

0.902 1.131 1.035 0.839 0.517

0.902 1.127 1.029 0.832 0.508

0.000 0.004 0.006 0.007 0.009

0.000 0.355 0.583 0.841 1.772

0.808 0.801 0.616 CASMO-3
0.773 0.766 0.585 CASMO-4
0.035 0.035 0.031 C3-C4
4.528 4.569 5.299 % Dev




13

14

16

17

19

20

22

23

Cycle 02 Relative Power Dist. 7.0 gwd/mtu 100% Power
M N Q R T \' X Z
1.012 1.281 1.265 0.989 1.176 0.958 1.067 0.776
1.028 1.290 1.273 1.002 1.181 0.966 1.059 0.739
-0.016 -0.009 -0.008 -0.013 -0.005 -0.008 0.008 0.037
-1.556 -0.698 -0.628 -1.297 -0.423 -0.828 0.755 5.007
1.280 1.046 1.238 0.990 0.982 1.2563 0.879 0.742
1.290 1.062 1.247 1.003 0.994 1.260 0.880 0.707
-0.010 -0.016 -0.009 -0.013 -0.012 -0.007 -0.001 0.035
-0.775 -1.507 -0.722 -1.296 -1.207 -0.556 -0.114 4.950
1.264 1.238 1.016 1.217 1.192 0.950 1.045 0.576
1.273 1.247 1.030 1.223 1.196 0.958 1.042 0.545
-0.009 -0.009 -0.014 -0.006 -0.004 -0.008 0.003 0.031
-0.707 -0.722 -1.359 -0.491 -0.334 -0.835 0.288 5.688

0.989 0.990 1.217 1.210 0.966 1.073 0.821

1.002 1.003 1.223 1.216 0.975 1.071 0.813

-0.013 -0.013 -0.006 -0.006 -0.009 0.002 0.008

-1.297 -1.296 -0.491 -0.493 -0.923 | 0.187 0.984

1.176 0.982 1.192 0.966 1.132 0.854 | . 0.502

1.181 0.984 1.196 0.975 1.135 0.847 0.493

-0.006 -0.012 -0.004 | -0.009 -0.003 0.007 0.009

-0.423 -1.207 -0.334 -0.923 -0.264 0.826 1.826

0.958 1.253 0.950° | 1.073 0.854

0.966 1.260 0.958 1.070 0.847

-0.008 -0.007 -0.008 0.003 0.007

-0.828 -0.556 -0.835 0.280 0.826

1.067 0.879 1.045 0.821 0.502

1.059 0.880 1.041 | 0.813 0.493

0.008 -0.001 0.004 0.008 0.009

0.755 -0.114 0.384 0.984 1.826

0.776 0.742 0.576 CASMO-3
0.739 0.706 0.545 CASMO-4
0.037 0.036 0.031 C3-C4
5.007 5.099 5.688 % Dev




13

14

16

17

19

20

22

23

Cycle 03 Relative Power Dist. 6.0 gwd/mtu 100% Power
M N Q R T Vv X p4
1.006 0.933 1.126 1.141 1.011 0.969 0.995 0.931
1.012 0.942 1.147 1.166 1.024 0.974 0.994 0.886
-0.007 -0.009 -0.021 -0.025 -0.013 -0.005 0.001 0.045
-0.692 -0.955 -1.831 -2.144 -1.270 -0.513 0.101 5.079
0.932 0.952 0.956 1.086 1.165 1.023 1.241 0.943
0.941 0.958 0.966 1.102 1.182 1.029 1.236 0.896
-0.009 -0.006 -0.010 -0.016 -0.017 -0.006 0.005 0.047
-0.956 -0.626 -1.035 -1.452 -1.438 -0.583 0.405 5.246
1.126 0.958 1.028 0.978 1.085 1.001 1.156 0.734
1.147 0.968 1.039 0.991 1.115 1.006 1.146 0.691
-0.021 -0.010 -0.011 -0.013 -0.020 -0.005 0.010 0.043
-1.831 -1.033 -1.059 -1.312 -1.794 -0.497 0.873 6.223

1.141 1.088 0.981 0.976 1.024 0.965 0.939

1.166 1.104 0.995 0.987 1.033 0.968 0.927

-0.025 -0.016 -0.014 -0.011 -0.009 -0.003 0.012

-2.144 -1.449 -1.407 -1.114 -0.871 -0.310 1.294

1.011 1.166 1.096 1.025 1.134 0.945 0.591

1.025 1.183 1.116 1.033 1.131 0.934 0.578

-0.014 -0.017 -0.020 -0.008 0.003 0.011 0.013

-1.366 -1.437 -1.792 -0.774 0.265 1.178 2.249

0.969 1.023 1.001 0.965 0.945

0.974 1.028 1.007 0.968 0.934

-0.005 -0.006 -0.006 -0.003 0.011

-0.513 -0.583 -0.596 -0.310 1.178

0.995 1.241 1.156 0.939 0.591

0.993 1.235 1.145 0.927 0.578

0.002 0.006 0.011 0.012 0.013

0.201 0.486 0.961 1.294 2.249

0.931 0.943 0.734 CASMO-3
0.886 0.895 0.689 CASMO-4
0.045 0.048 0.045 C3-C4
5.079 5.363 6.531 % Dev




13

14

16

17

19

20

22

23

Cycle 04 Relative Power Dist. 5.0 gwd/mtu 100% Power
M N Q R T \ X y4
0.888 1.092 0.918 0.900 1.087 1.089 0.926 0.945
0.895 1.113 0.930 0.915 1.108 1.115 0.927 0.895
-0.007 -0.021 -0.012 -0.015 -0.021 -0.026 -0.001 0.050
-0.782 -1.887 -1.290 -1.639 -1.895 -2.332 -0.108 5.587
1.089 0.919 1.061 1.196 0.929 0.896 1.058 0.944
1.111 0.929 1.080 1.216 0.939 0.903 1.056 0.892
-0.022 -0.010 -0.019 -0.020 -0.010 -0.007 0.002 0.052
-1.980 -1.076 -1.759 -1.645 -1.065 -0.775 0.189 5.830
0.917 1.058 1.146 1.179 1.243 0.873 1.145 0.752
0.929 1.077 1.167 1.208 1.251 0.873 1.128 0.702
-0.012 -0.019 -0.021 -0.029 -0.008 0.000 0.017 0.050
-1.292 -1.764 -1.799 -2.401 -0.639 0.000 1.507 7.123

0.899 1.195 1.179 0.902 0.802 1.046 1.027

0.914 1.214 1.207 0.908 0.905 1.052 1.012

-0.015 -0.018 -0.028 -0.006 -0.003 -0.006 0.015

-1.641 -1.565 -2.320 -0.661 -0.331 -0.570 1.482

1.087 0.929 1.243 0.902 1.237 1.073 0.679

1.108 0.938 1.250° 0.904 1.233 1.060 0.664

-0.021 -0.009 -0.007 -0.002 0.004 0.013 0.015

-1.895 -0.959 -0.560 -0.221 0.324 1.226 2.259

1.089 0.895 0.873 1.046 1.073

1.115 0.902 0.873 1.062 1.060

-0.026 -0.007 0.000 -0.006 0.013

-2.332 -0.776 0.000 -0.570 1.226

0.925 1.058 1.144 1.027 0.679

0.927 1.056 1.127 1.011 0.663

-0.002 0.002 0.017 0.016 0.016

-0.216 0.189 1.508 1.583 2.413

0.945 0.944 0.752 CASMO-3
0.895 0.891 0.701 CASMO-4
0.050 0.063 0.051 C3-C4
5.587 5.948 7.275 % Dev




13

14

16

17

19

20

22

23

Cycle 05 Relative Power Dist. 6.0 gwd/mtu 100% Power
M N Q R T \' X Z
1.163 1.130 1.126 0.926 1.106 1.096 0.868 0.886
1.170 1.141 1.135 0.937 1121 1.117 0.869 0.840
-0.007 -0.011 -0.009 -0.011 -0.015 -0.021 -0.001 0.046
-0.598 -0.964 -0.793 -1.174 -1.338 -1.880 -0.115 5.476
1.130 0.875 0.937 1.189 0.905 0.856 1.147 0.928
1.141 0.874 0.936 1.191 0.911 0.860 1.147 0.882
-0.011 0.001 0.001 -0.002 -0.0086 -0.004 0.000 0.046
-0.964 0.114 0.107 -0.168 -0.659 -0.465 0.000 5.215
1.126 0.938 1.050 0.946 1.130 0.920 1.204 0.754
1.135 0.937 1.0563 0.953 1.146 0.930 1.202 0.712
-0.009 0.001 -0.003 -0.007 -0.0186 -0.010 0.002 0.042
-0.793 0.107 -0.285 -0.735 -1.396 -1.075 0.166 5.899

0.926 1.189 0.946 1.048 0.922 1.142 1.008

0.937 1.192 0.954 1.055 0.931 1.161 1.004

-0.011 -0.003 -0.008 -0.007 -0.009 -0.019 0.005

-1.174 -0.252 -0.839 -0.664 -0.967 -1.637 0.498

1.106 0.906 1.130 0.922 1.235 1.035 0.651

1.120 0.912 1.147 0.932 1.242 1.032 0.642

-0.014 -0.006 -0.017 -0.010 -0.007 0.003 0.009

-1.250 -0.658 -1.482 -1.073 -0.564 0.291 1.402

1.096 0.857 0.920 1.142 1.035

1.117 0.861 0.931 1.162 1.032

-0.021 -0.004 -0.011 -0.020 0.003

-1.880 -0.465 -1.182 -1.721 0.291

0.868 1.148 1.204 1.009 0.651

0.869 1.147 1.201 1.004 0.642

-0.001 0.001 0.003 0.005 0.009

-0.115 0.087 0.250 0.498 1.402

0.886 0.928 0.754 CASMO-3
0.840 0.881 0.710 CASMO-4
0.046 0.047 0.044 C3-C4
5.476 5.335 6.197 % Dev
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14

16
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Cycle 06 Relative Power Dist. 5.0 gwd/mtu 100% Power
M N Q R T \ X z
0.808 1.054 1.140 0.932 1.129 1.081 1.055 0.972
0.828 1.090 1.177 0.954 1.158 1.090 1.044 0.913
-0.019 -0.036 -0.037 -0.022 -0.029 -0.009 0.011 0.059
-2.295 -3.303 -3.144 -2.306 -2.504 -0.826 1.054 6.462
1.054 0.851 0.924 1.262 0.985 0.912 1.093 0.953
1.091 0.867 0.946 1.287 1.003 0.914 1.082 0.895
-0.037 -0.016 -0.022 -0.025 -0.018 -0.002 0.011 0.058
-3.391 -1.845 -2.326 -1.943 -1.795 -0.219 1.017 6.480
1.141 0.924 1.018 0.954 1.141 0.943 1.189 0.753
1.178 0.947 1.034 0.969 1.152 0.943 1.171 0.701
-0.037 -0.023 -0.016 -0.015 -0.011 0.000 0.018 0.052
-3.141 -2.429 -1.547 -1.548 -0.955 0.000 1.537 7.418

0.932 1.262 0.955 0.829 0.922 1.089 1.010

0.954 1.288 0.969 0.833 0.929 1.088 0.992

-0.022 -0.026 -0.014 -0.004 -0.007 0.001 0.018

-2.306 -2.019 -1.445 -0.480 -0.753 0.092 1.815

1.129 0.985 1.141 0.922 1.183 1.018 0.644

1.1569 1.003 1.152 0.929 1.178 1.003 0.627

-0.030 -0.018 -0.011 -0.007 0.005 0.015 | 0.017

-2.588 -1.795 -0.955 -0.753 0.424 1.496 2.711

1.081 0912 0.943 1.089 1.018

1.090 0914 0.943 1.088 1.003

-0.008 -0.002 0.000 0.001 0.015

-0.826 -0.218 0.000 0.092 1.496

1.0565 1.093 1.189 1.010 0.644

1.044 1.082 1.171 0.992 0.627

0.011 0.011 0.018 0.018 0.017

1.054 1.017 1.537 1.815 2.711

0.972 0.953 0.763 CASMO-3
0.913 0.895 0.701 CASMO-4
0.059 0.058 0.052 C3-C4
6.462 6.480 7.418 % Dev
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Cycle 07 Relative Power Dist. 6.0 gwd/mtu 100% Power
M N Q R T Vv X YA
0.822 1.118 1.123 0.928 1.087 0.900 1.034 0.920
0.832 1.144 1.152 0.944 1.112 0.907 1.025 0.866
-0.010 -0.026 -0.029 -0.0186 -0.025 -0.007 0.009 0.054
-1.202 -2.273 -2.517 -1.695 -2.248 -0.772 0.878 6.236
1.118 0.894 0.966 1.286 0.982 1.103 1.080 0.906
1.144 0.903 0.978 1.302 0.995 1.113 1.079 0.855
-0.026 -0.009 -0.012 -0.018 -0.013 -0.010 0.001 0.051
-2.273 -0.997 -1.227 -1.229 -1.307 -0.898 0.093 5.965
1.123 0.966 1.061 0.983 1.169 0.959 1.170 0.721
1.152 0.978 1.070 0.890 1.180 0.963 1.161 0.674
-0.029 -0.012 -0.008 -0.007 -0.011 -0.004 0.009 0.047
-2.517 -1.227 -0.841 -0.707 -0.932 -0.415 0.775 6.973

0.928 1.286 0.983 0.855 0.946 1.103 0.972

0.944 1.302 0.990 0.859 0.955 1.109 0.960

-0.016 -0.016 -0.007 -0.004 -0.009 -0.006 0.012

-1.695 -1.229 -0.707 -0.466 -0.942 -0.541 1.250

1.087 0.982 1.169 0.946 1.207 1.002 | -0.622

1.112 0.995 1.180 0.955 1.208 0.992 0.608

-0.025 -0.013 -0.011 -0.008 -0.001 0.010 0.014

-2.248 -1.307 -0.932 -0.942 -0.083 1.008 2.303

0.900 1.103 0.959 1.103 1.002

0.907 1.113 0.963 1.109 0.992

-0.007 -0.010 -0.004 -0.006 0.010

-0.772 -0.898 -0.415 -0.541 1.008

1.034 1.080 1.170 0.972 0.622

1.025 1.079 1.161 0.960 0.608

0.009 0.001 0.009 0.012 0.014

0.878 0.093 0.775 1.250 2.303

0.920 0.906 0.720 CASMO-3
0.866 0.855 0.673 CASMO-4
0.054 0.051 0.047 C3-C4
6.236 5.965 6.984 % Dev
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Cycle 08 Relative Power Dist. 6.0 gwd/mtu 80% Power
M N Q R T vV X Z
0.900 1.132 1.172 0.996 1.192 1.184 1.141 0.307
0.907 1.152 1.206 1.018 1.223 1.188 1.112 0.243
-0.007 -0.020 -0.034 -0.022 -0.031 -0.004 0.029 0.064
-0.772 -1.736 -2.819 -2.161 -2.535 -0.337 2.608 26.337
1.132 1.101 0.985 1.285 1.028 1.191 1.164 0.777
1.152 1.120 1.007 1.313 1.045 1.201 1.158 0.715
-0.020 -0.019 -0.022 -0.028 -0.017 -0.010 0.006 0.062
-1.736 -1.696 -2.185 -2.133 -1.627 -0.833 0.518 8.671
1.171 0.984 1.105 1.023 1.310 1.004 1.112 0.656
1.206 1.006 1.127 1.043 1.330 1.014 1.098 0.609
-0.035 -0.022 -0.022 -0.020 -0.020 -0.010 0.014 0.047
-2.902 -2.187 -1.952 -1.918 -1.504 -0.986 1.275 7.718

0.995 1.283 1.021 1.139 1.059 1.263 0.601

1.018 1.311 1.041 1.159 1.073 1.259 0.585

-0.023 -0.028 -0.020 -0.020 -0.014 0.004 0.016

-2.259 -2.136 -1.921 -1.726 -1.305 0.318 2.735

1.191 1.027 1.309 1.058 1.283 0.969 0.199

1.223 1.044 1.329 1.072 1.282 0.943 0.163

-0.032 -0.017 -0.020 -0.014 0.001 0.026 0.036

-2.617 -1.628 -1.505 -1.306 0.078 2.757 22.086

1.183 1.190 1.004 1.262 0.969

1.189 1.202 1.014 1.269 0.943

-0.006 -0.012 -0.010 0.003 0.026

-0.505 -0.998 -0.986 0.238 2.757

1.140 1.162 1.110 0.601 0.199

1.113 1.160 1.099 0.586 0.164

0.027 0.002 0.011 0.015 0.035

2.426 0.172 1.001 2.560 21.341

0.306 0.771 0.654 CASMO-3
0.244 0.719 0.610 CASMO-4
0.062 0.052 0.044 C3-C4
25.410 7.232 7.213 % Dev
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Cycle 09 Relative Power Dist. 5.0 gwd/mtu 100% Power
M N Q R T \ X Z
1.045 1.171 1.232 1.145 1.260 1.262 1.187 0.349
1.036 1.158 1.228 1.162 1.258 1.254 1.187 0.340
0.009 0.013 0.004 -0.007 0.002 0.008 0.000 0.009
0.869 1.123 0.326 -0.608 0.159 0.638 0.000 2.647
1.172 1.227 1.058 1.347 1.090 1.326 1.186 0.462
1.158 1.225 1.059 1.351 1.091 1.339 1.194 0.441
0.014 0.002 0.000 -0.004 -0.001 -0.013 -0.008 0.021
1.209 0.163 0.000 -0.296 -0.092 -0.971 -0.670 4.762
1.230 1.051 1.073 1.127 1.316 1.3568 1.056 0.366
1.226 1.0561 | 1.075 1.140 1.331 1.376 1.059 0.345
0.004 0.000 -0.002 -0.013 -0.015 -0.018 -0.003 0.021
0.326 0.000 -0.186 -1.140 -1.127 -1.308 -0.283 6.087

1.143 1.340 1.119 1.235 1.242 1.115 0.526

1.149 1.343 1.131 1.242 1.248 1.119 0.5622

-0.006 -0.003 -0.012 -0.007 -0.007 -0.004 0.004

-0.522 -0.223 -1.061 -0.564 -0.560 -0.357 0.766

1.259 1.088 1.314 1.241 0.778 0.483 0.166

1.257 1.088 1.326 1.247 0.778 0.485 0.165

0.002 0.000 -0.012 -0.006 0.000 -0.002 0.001

0.159 0.000 -0.905 -0.481 0.000 -0.412 0.606

1.261 1.327 1.360 1.116 0.483

1.254 1.338 1.373 1.118 0.485

0.007 -0.011 -0.013 -0.002 -0.002

0.558 -0.822 -0.947 -0.179 -0.412

1.188 1.189 1.059 0.528 0.167

1.186 1.194 1.060 0.523 0.165

0.002 -0.005 -0.001 0.005 0.002

0.169 -0.419 -0.094 0.956 1.212

0.349 0.464 0.370 CASMO-3
0.340 0.442 0.347 CASMO-4
0.009 0.022 0.023 C3-C4
2.647 4.977 6.628 % Dev
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Cycle 10 Relative Power Dist. 6.0 gwd/mtu 100% Power
M N Q R T \ X z
1.059 1.132 1.199 1.124 1.406 1.136 1.102 0.240
1.061 1.137 1.203 1.127 1.414 1.154 1.144 0.245
-0.002 -0.005 -0.004 -0.003 -0.008 -0.018 -0.042 -0.005
-0.189 -0.440 -0.333 -0.266 -0.566 -1.660 -3.671 -2.041
1.151 1.383 1.120 1.430 1.134 1.384 0.928 0.357
1.158 1.390 1.128 1.435 1.138 1.393 0.934 0.347
-0.007 -0.007 -0.008 -0.005 -0.004 -0.009 -0.006 0.010
-0.604 -0.504 -0.709 -0.348 -0.351 -0.646 -0.642 2.882
1.425 1.142 1.0585 1.210 1.482 1.179 1.039 0.224
1.431 1.151 1.055 1.215 1.481 1.176 1.024 0.208
-0.006 -0.009 0.000 -0.005 0.001 0.003 0.015 0.016
-0.419 -0.782 0.000 -0.412 0.068 0.265 1.465 7.692

1.115 1.420 1.206 1.401 1.198 1.232 0.499

1.117 1.424 1.211 1.403 1.194 1.209 0.484

-0.002 -0.004 -0.005 -0.002 0.004 0.023 0.015

-0.179 -0.281 -0.413 -0.143 0.335 1.902 3.099

1.138 1.094 1.466 1.195 1.244 0.568 0.177

1.143 1.096 1.464 1.190 1.222 0.552 0.170

-0.005 -0.002 0.002 0.005 0.022 0.016 0.007

-0.437 -0.182 0.137 0.420 1.800 2.899 4.118

1.156 1.357 1.164 1.224 0.566

1.171 1.364 1.160 1.201 0.550

-0.016 -0.007 0.004 0.023 0.016

-1.281 -0.513 0.345 1.916 2.909

1.102 0.920 1.029 0.495 0.176

1.144 0.927 1.013 0.480 0.168

-0.042 -0.007 0.016 0.015 0.008

-3.671 -0.755 1.579 3.125 4.762

0.239 0.353 0.223 CASMO-3
0.243 0.343 0.207 CASMO-4
-0.004 0.010 0.016 C3-C4
-1.646 2.915 7.729 % Dev
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Cycle 11 Relative Power Dist. 7.0 gwd/mtu 98% Power
M N Q R T Vv X z
1.096 1.193 1.444 0.890 1.002 1.474 1.012 0.228
1.093 1.192 1.444 0.988 1.003 1.480 1.030 0.226
0.003 0.001 0.000 0.002 -0.001 -0.006 -0.018 0.002
0.274 0.084 0.000 0.202 -0.100 -0.405 -1.748 0.885
1.022 1519 |[. 1.057 1.437 1.260 1.190 1.193 0.351
1.018 1.516 1.062 1.440 1.265 1.192 1.186 0.343
0.004 0.003 -0.005 -0.003 -0.005 -0.002 0.007 0.008
0.393 0.198 -0.471 -0.208 -0.395 -0.168 0.590 2.332
1.222 1.283 1.489 1.028 1.502 1.162 0.762 0.221
1.223 1.291 1.497 1.037 1.506 1.159 0.7563 0.211
-0.001 -0.008 -0.008 -0.008 -0.004 0.003 0.009 0.010
-0.082 -0.620 -0.534 -0.868 -0.266 0.259 1.195 4.739

1.233 1.5634 1.055 1.471 1.243 1.206 0.405

1.236 1.541 1.062 1.476 1.243 1.188 0.397

-0.003 -0.007 -0.007 -0.005 0.000 0.018 0.008

-0.243 -0.454 -0.659 -0.339 0.000 1.515 2.015

1.617 1.152 1.632 1.215 0.884 0.431 0.156

1.518 1.1585 1.637 1.218 0.879 0.423 0.150

-0.001 -0.003 -0.005 -0.003 0.005 0.008 | 0.006

-0.066 -0.260 -0.325 -0.246 0.589 1.891 4.000

1.334 1.479 1.223 1.205 0.432

1.334 1.486 1.224 1.189 0.423

0.000 -0.007 -0.001 0.016 0.008

0.000 -0.471 -0.082 1.346 2.128

1.235 0.895 0.724 0.401 0.156

1.267 0.906 0.723 0.394 0.146

-0.032 -0.011 0.001 0.007 0.010

-2.5626 -1.214 0.138 1.777 6.849

0.229 0.317 0.198 CASMO-3
0.229 0.313 0.192 CASMO-+4
0.000 0.004 0.006 C3-C4
0.000 1.278 3.126 % Dev
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Cycle 12 Relative Power Dist. 6.0 gwd/mtu 98% Power
M N Q R T vV X Z
1.408 1.577 1.098 1.274 1.606 1.015 1.097 0.185
1.412 1.575 1.102 1.276 1.599 1.022 1.119 0.182
-0.003 0.002 -0.004 -0.002 0.007 -0.007 -0.022 0.003
-0.212 0.127 -0.363 -0.157 0.438 -0.685 -1.966 1.648
1.102 1.081 1.516 1.255 1.135 1.438 0.829 0.272
1.107 1.085 1.512 1.253 1.120 1.433 0.838 0.270
-0.005 -0.004 0.004 0.002 0.015 0.005 -0.008 0.002
-0.452 -0.369 0.265 0.160 1.339 0.349 -1.074 0.741
1.565 1.260 1.053 1.099 1.588 1.146 0.682 0.1585
1.563 1.262 1.053 1.098 1.574 1.142 0.685 0.156
0.002 -0.002 0.000 0.001 0.014 0.004 -0.003 -0.001
0.128 -0.158 0.000 0.091 0.889 0.350 -0.438 -0.641

1.112 1.602 1.101 1.600 1.313 1.200 0.386

1.118 1.601 1.107 1.591 1.296 1.184 0.387

-0.006 0.001 -0.006 0.009 0.017 0.016 -0.001

-0.537 0.062 -0.542 0.566 1.312 1.351 -0.258

1.399 1.317 1.602 1.312 0.926 0455 | - 0.141

1.400 1.323 1.599 1.310 0.923 0.450 0.142

-0.001 -0.006 0.003 0.002 0.003 0.005 -0.001

1.401 1.329 1.596 1.308 0.920 0.445 0.143

1.493 0.998 1.093 1.178 0.448

1.494 1.002 1.094 1.170 0.451

-0.001 -0.004 -0.001 0.008 -0.002

-0.067 -0.399 -0.091 0.684 -0.443

0.896 1.077 0.706 0.387 0.138

0.908 1.078 0.710 0.389 0.141

-0.012 -0.001 -0.004 -0.002 -0.002

-1.322 -0.093 -0.563 -0.514 -1.418

0.186 0.292 0.207 CASMO-3
0.186 0.300 0.207 CASMO-4
0.000 -0.008 0.000 C3-C4
0.000 -2.667 0.000 % Dev
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Cycle 13 Relative Power Dist. 7.0 gwd/mtu 100% Power
M N Q R T ) X Z
1.325 1.329 1.160 1.578 1.349 1.319 0.914 0.304
1.334 1.337 1.167 1.584 1.354 1.314 0.911 0.299
-0.008 -0.008 -0.007 -0.006 -0.005 0.005 0.003 0.005
-0.675 -0.598 -0.600 -0.379 -0.369 0.381 0.329 1.672
1.581 1.203 1.524 1.168 1.639 1.283 1.056 0.316
1.582 1.214 1.534 1.180 1.545 1.278 1.048 0.312
-0.011 -0.011 -0.010 -0.012 -0.006 0.005 0.007 0.004
-0.691 -0.906 -0.652 -1.017 -0.388 0.391 0.668 1.282
1.344 1.569 1.213 1.535 1.100 1.274 0.5682 0.187
1.353 1.577 1.224 1.543 1.102 1.265 0.580 0.183
-0.009 -0.008 -0.011 -0.008 -0.002 0.009 0.002 0.004
-0.665 -0.507 -0.899 -0.518 -0.181 0.711 0.345 2.186

1.424 1.169 1.527 1.291 1.312 0.786 0.327

1.420 1.172 1.532 1.294 1.304 0.779 0.324

0.004 -0.003 -0.005 -0.003 0.008 0.007 0.003

0.282 -0.256 -0.326 -0.232 0.613 0.899 0.926

1.342 1.5630 1.080 1.312 0.691 0.345 0.125

1.345 1.633 1.093 1.305 0.688 0.341 0.121

-0.003 -0.003 -0.003 0.007 0.003 0.004 0.004

-0.223 -0.196 -0.274 0.536 0.436 1.173 3.306

1.481 1.306 1.279 0.789 0.356

1.481 1.3056 1.270 0.782 0.351

0.000 0.001 0.009 0.007 0.005

0.000 0.077 0.709 0.895 1.425

0.916 1.068 0.571 0.321 0.127

0.915 1.080 0.568 0.317 0.123

0.001 0.008 0.003 0.004 0.004

0.109 0.755 0.528 1.262 3.252

0.304 0.282 0.175 CASMO-3
0.299 0.276 0.171 CASMO-4
0.005 0.006 0.004 C3-C4
1.672 2.174 2.339 % Dev
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Cycle 14 Relative Power Dist. 7.0 gwd/mtu 100% Power
M N Q R T \' X Z
1.293 1.244 1.111 1.626 1.296 1.152 0.923 0.299
1.299 1.252 1.120 1.634 1.301 1.151 0.919 0.298
-0.006 -0.008 -0.009 -0.008 -0.005 0.001 0.004 0.001
-0.462 -0.639 -0.804 -0.522 -0.384 0.087 0.435 0.336
1.515 1.284 1.505 1.175 1.544 1.175 1.103 0.308
1.524 1.296 1.615 1.186 1.549 1.173 1.093 0.303
-0.009 -0.012 -0.010 -0.011 -0.005 0.002 0.010 0.005
-0.591 -0.926 -0.660 -0.927 -0.323 0.171 0.915 1.650
1.117 1.498 1.151 1.624 1.281 1.395 0.632 0.205
1.127 1.509 1.160 1.630 1.283 1.381 0.628 0.200
-0.010 -0.011 -0.009 -0.006 -0.002 0.014 0.004 0.005
-0.887 | -270.023 | -0.776 -0.392 -0.156 1.014 0.637 2.500

1.305 1.125 1.507 1.136 1.413 0.867 0.356

1.311 1.135 1.613 1.138 1.400 0.858 0.351

-0.006 -0.010 -0.006 -0.002 0.013 0.009 0.005

-0.458 -0.881 -0.397 -0.176 0.929 1.049 1.425

1.257 1.526 1.274 1.413 0.703 0.378 0.148

1.262 1.531 1.277 1.400 0.697 0.372 0.144

-0.005 -0.006 -0.003 0.013 0.006 0.006 0.004

-0.396 -0.327 -0.235 0.929 0.861 1.613 2.778

1.413 1.210 1.407 0.870 0.377

1.413 1.211 1.394 0.861 0.371

0.000 -0.001 0.013 0.009 0.006

0.000 -0.083 0.933 1.045 1.617

0.890 1.131 0.648 0.361 0.150

0.889 1.122 0.644 0.357 0.146

0.001 0.008 0.004 0.004 0.004

0.112 0.802 0.621 1.120 2.740

0.330 0.337 0.218 CASMO-3
0.326 0.332 0.213 CASMO-4
0.004 0.005 0.005 C3-C4
1.227 1.506 2.347 % Dev
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Cycle 15 Relative Power Dist. 7.0 gwd/mtu 100% Power
M N Q R T Vv X 2
1.184 1.259 1.015 1.626 1.204 1.510 0.836 0.151
1.180 1.256 1.022 1.634 1.214 1.514 0.834 0.143
0.004 0.003 -0.007 -0.008 -0.010 -0.004 0.002 0.008
0.339 0.239 -0.685 -0.490 -0.824 -0.264 0.240 5.594
1.265 1.313 1.632 1.122 1.663 1.250 0.784 0.241
1.262 1.314 1.631 1.132 1.663 1.250 0.782 0.237
0.003 -0.001 0.001 -0.010 0.000 0.000 0.002 0.004
0.238 -0.076 0.061 -0.883 0.000 0.000 0.256 1.688
1.020 1.638 1.135 1.594 1.124 1.398 0.684 0.190
1.221 1.636 1.143 1.597 1.128 1.380 0.681 0.187
-0.201 0.002 -0.008 -0.003 -0.004 0.008 0.003 0.003
-16.462 0.122 -0.700 -0.188 -0.355 0.576 0.441 1.604
1.634 1.133 1.598 1.184 1.454 0.888 0.346
1.642 1.143 1.601 1.186 1.446 0.882 0.343
-0.008 -0.010 -0.003 -0.002 0.008 0.006 0.003
-0.487 -32.156 -0.187 -0.169 0.553 0.680 0.875
1.211 1.670 1.127 1.453 0.905 0.390 0.147
1.221 1.671 1.131 1.445 0.898 0.386 0.144
-0.010 -0.001 -0.004 0.008 0.007 0.004 0.003
-0.819 -0.060 -0.354 0.554 0.780 1.036 2.083
1.537 1.260 1.398 0.881 0.383
1.542 1.261 1.390 0.875 0.378 .
-0.005 -0.001 0.008 0.006 0.005
-0.324 -0.079 0.576 0.686 1.323
0.893 0.819 0.691 0.339 0.084
0.893 0.817 0.687 0.336 0.082
0.000 0.002 0.004 0.003 0.002
0.000 0.245 0.582 0.893 2.439
0.288 0.266 0.190 CASMO-3
0.289 0.265 0.187 CASMO-4
-0.001 0.001 0.003 C3-C4
-0.346 0.377 1.604 % Dev




1.01800 | 1.01100 | 0.98700 | 0.98100 | 0.99700 | 0.86600 | 0.94500

RID 1.01225 | 0.99777 | 0.98943 | 0.98500 | 0.98199 | 0.96138 | 0.94137
-0.00575 | -0.01323 | 0.00243 | 0.00400 | -0.01501 | -0.00462 | -0.00363

1.01900 | 1.06700 | 1.01200 | 1.00900 | 1.05800 | 0.89900 | 0.94500

1.01714 | 1.06511 | 1.01403 | 1.01069 | 1.05074 | 0.98328 | 0.94621

-0.00186 | -0.00189 | 0.00203 | 0.00169 | -0.00726 | -0.01572 | 0.00121

1.08100 | 1.09000 1.03200 | 0.95300

WATER | 1.08361 | 1.08461 | WATER | 1.04089 | 0.95332

0.00261 | -0.00539 0.00889 [ 0.00032

1.05400 | 1.10400 | 1.08600 | 0.98900 | 0.94500

1.05848 | 1.10590 | 1.08694 | 0.99136 | 0.94809

B&W Core 1 0.00448 | 0.00190 | 0.00094 | 0.00236 | 0.00309
CASMO-3/SIMULATE-3 1.05800 | 0.96500 ; 0.93400
Fisson Rate Distributions WATER | 1.05781 | 0.96326 | 0.93900
-0.00119 | -0.00174 | 0.00500

0.98800 | 0.93800 | 0.92300

0.98344 | 0.94468 | 0.92876

MEASURED -0.00456 | 0.00668 | 0.00576
S-3 . 0.92600 | 0.91400
S-3-MEAS. 0.92951 | 0.91917
0.00451 | 0.00517

S(FL) 0.00618 0.90300

AVERAGE REL. DEV.  0.00034 0.90851

RMS DEVIATION(%) 0.60723 0.00551
1.01800 | 1.01100 | 0.98700 | 0.98100 | 0.99700 { 0.96600 | 0.94500

RID 1.02500 | 1.00800 | 0.99100 | 0.98600 | 0.98800 | 0.96600 | 0.94200
0.00700 | -0.00200 | 0.00400 | 0.00500 | -0.00900 | 0.00000 | -0.00300

1.01800 | 1.06700 | 1.01200 | 1.00900 | 1.06800 | 0.99900 | 0.94500

1.02600 | 1.06500 | 1.02100 | 1.01600 | 1.04800 | 0.98600 | 0.94800

0.00700 | -0.00200 | 0.00900 | 0.00700 | -0.01000 { -0.01300 | 0.00300
1.08100 | 1.09000 1.03200 | 0.95300°

WATER | 1.08500 | 1.08700 | WATER | 1.03500 | 0.95400

0.00400 | -0.00300 0.00300 | 0.00100

1.05400 | 1.10400 | 1.08600 | 0.98900 | 0.94500

1.06700 | 1.10600 | 1.08300 | 0.99200 | 0.94500

B&W Core 1 0.01300 | 0.00200 | -0.00300 | 0.00300 | 0.00000
CASMO-4/SIMULATE-3 1.05900 | 0.96500 | 0.93400
Fission Rate Distributions WATER | 1.05500 | 0.96400 | 0.93300
-0.00400 | -0.00100 | -0.00100

0.98800 | 0.83800 | 0.92300

0.98400 | 0.94100 | 0.92000

MEASURED -0.00400 | 0.00300 | -0.00300
S-3 0.92500 | 0.91400
S-3-MEAS. 0.92300 | 0.91000
-0.00200 | -0.00400

S(FL) 0.00543 0.90300
AVERAGE REL. DEV.  0.00014 0.20200
RMS DEVIATION(%) 0.28551 -0.00100




1.00500 | 0.91300 | 0.17000 | 0.93200 | 1.03600 | 1.06300 | 1.07200
RID 1.00232 | 0.89252 | 0.17516 | 0.91422 | 1.04687 | 1.08007 | 1.09679
-0.00268 | -0.02048 | 0.00516 | -0.01778 | 0.01087 | 0.01707 | 0.02479
0.99900 | 1.01700 | 0.93100 | 1.00700 | 1.12500 | 1.09400 | 1.08800
1.00183 | 1.01617 | 0.90104 | 0.99999 | 1.12810 | 1.10547 | 1.10377
0.00283 | -0.00083 | -0.02996 | -0.00701 | 0.00310 | 0.01147 | 0.01477
0.98800 | 1.08700 1.15800 | 1.10000
WATER | 0.96137 | 1.07637 | WATER | 1.17114 | 1.10994
-0.02663 | -0.01063 0.01314 | 0.00994
0.18100 | 1.05000 | 1.13100 | 1.08800 | 1.08600
0.17935 | 1.02560 | 1.14638 | 1.10146 | 1.09754
B&W Core 5 -0.00165 | -0.02440 | 0.01538 | 0.01346 | 0.01154
CASMO-3/SIMULATE-3 1.04800 | 1.03500 | 1.07000
Fisson Rate Distributions WATER | 1.01675 | 1.03261 | 1.07825
-0.03125 | -0.00239 | 0.00825
0.18700 | 0.96300 | 1.05400
0.18801 | 0.94310 | 1.06454
MEASURED 0.00101 | -0.01990 | 0.01054
S-3 1.01800 | 1.06000
S-3-MEAS. 1.02413 | 1.07468
0.00613 | 0.01468
S(FL) 0.01639 1.07000
AVERAGE REL. DEV. -0.00056 1.08985
RMS DEVIATION(%) 1.60857 0.01985
1.00500 | 0.91300 | 0.17000 | 0.93200 | 1.03600 | 1.06300 | 1.07200
RID 1.01300 | 0.91900 { 0.17700 | 0.93200 | 1.04700 | 1.07400 | 1.08400
0.00800 | 0.00600 | 0.00700 | 0.00000 | 0.01100 | 0.01100 | 0.01200
0.99900 | 1.01700 { 0.93100 | 1.00700 | 1.12500 | 1.09400 | 1.08900
1.01100 | 1.01900 | 0.92500 | 1.00800 | 1.11700 | 1.10000 | 1.09300
0.01200 | 0.00200 | -0.00600 | 0.00100 | -0.00800 | 0.00600 | 0.00400
0.98800 | 1.08700 1.15800 | 1.10000
WATER | 0.98400 | 1.07900 | WATER | 1.15400 | 1.10200
-0.00400 | -0.00800 -0.00400 | 0.00200
0.18100 | 1.05000 | 1.13100 | 1.08800 | 1.08600
0.18300 | 1.04700 | 1.13400 | 1.09600 | 1.08800
B&W Core 5 0.00200 | -0.00300 | 0.00300 | 0.00800 | 0.00200
CASMO-4/SIMULATE-3 1.04800 | 1.03500 | 1.07000
Fission Rate Distributions WATER | 1.03300 | 1.03200 { 1.06500
' -0.01500 | -0.00300 | -0.00500
0.18700 | 0.96300 | 1.05400
0.19100 | 0.95900 | 1.04700
MEASURED 0.00400 | -0.00400 | -0.00700
S-3 1.01800 | 1.06000
S-3-MEAS. 1.01600 | 1.05700
-0.00200 | -0.00300
S(FL) 0.01008 1.07000
AVERAGE REL. DEV.  0.00280 1.07200
RMS DEVIATION(%) 1.08810 0.00200




1.07500 | 1.04100 | 1.00600 | 1.01900 | 1.00000 | 0.96000 | 0.92300

RID 1.07354 | 1.03070 | 1.01227 | 0.99898 | 0.98791 | 0.95528 | 0.91803
-0.00146 | -0.01030 | 0.00627 | -0.02002 | -0.01209 | -0.00472 | -0.00497

1.06700 | 1.12500 | 1.04400 | 1.03400 | 1.07500 | 0.98700 | 0.92700

1.06582 | 1.12574 | 1.04182 | 1.02979 | 1.08175 | 0.97961 | 0.92160

-0.00118 | 0.00074 | -0.00218 | -0.00421 | 0.00675 | -0.00739 | -0.00540

1.11400 | 1.11800 1.03400 | 0.94200

WATER | 1.13116 | 1.12304 | WATER | 1.05380 | 0.92237

0.01716 | 0.00504 0.01980 | -0.01863

1.08300 | 1.13700 | 1.10200 | 0.97900 | 0.90800

1.08205 | 1.14261 | 1.11215 | 0.97698 | 0.91178

B&W Core 12 -0.00085 | 0.00561 { 0.01015 | -0.00202 | 0.00378
CASMO-3/SIMULATE-3 1.07100 | 0.93900 | 0.89500
Fission Rate Distributions WATER | 1.06971 | 0.93692 | 0.88477
-0.00129 | -0.00208 | -0.00023

0.95800 | 0.90000 | 0.88300

0.96487 | 0.90956 | 0.87654

MEASURED 0.00687 | 0.00956 | -0.00646
S-3 0.88400 | 0.85600
S-3-MEAS. 0.88209 | 0.85599
-0.00191 | -0.00001

S(FL) 0.00893 0.84500
AVERAGE REL. DEV. 0.00120 0.83268
RMS DEVIATION(%) 0.88524 -0.01232
1.07500 | 1.04100 | 1.00600 | 1.01900 | 1.00000 | 0.96000 | 0.82300

RID 1.08000 | 1.04300 | 1.01600 | 1.00300 | 0.99500 | 0.95600 | 0.81600
0.00500 | 0.00200 | 0.01000 | -0.01600 | -0.00500 | -0.00400 | -0.00700

1.06700 | 1.12500 | 1.04400 | 1.03400 | 1.07500 | 0.98700 | 0.92700

1.07500 | 1.12100 | 1.05000 | 1.03800 | 1.07600 | 0.98300 | 0.82100

0.00800 | -0.00400 | 0.00600 | 0.00400 | 0.00100 | -0.00400 | -0.00600

1.11400 | 1.11800 1.03400 | 0.94200

WATER | 1.13000 | 1.12400 | WATER | 1.04600 | 0.92500

0.01600 | 0.00600 0.01200 | -0.01700

1.08300 | 1.13700 | 1.10200 | 0.97900 | 0.80800

1.09400 | 1.14200 | 1.10800 | 0.98000 | 0.80900

B&W Core 12 0.01100 | 0.00500 | 0.00600 | 0.00100 | 0.00100
CASMO-4/SIMULATE-3 1.07100 | 0.93900 | 0.89500
Fission Rate Distributions WATER | 1.06500 | 0.93900 | 0.89100
-0.00600 | 0.00000 | -0.00400

0.95800 { 0.90000 | 0.88300

0.96800 | 0.90700 | 0.87100

MEASURED 0.01000 | 0.00700 | -0.01200
S-3 0.88400 | 0.85600
S-3-MEAS. 0.87800 { 0.85000
-0.00600 | -0.00600

S(FL) 0.00890 0.84500
AVERAGE REL. DEV. -0.00057 0.82700
RMS DEVIATION(%) 0.76591 -0.01800




.1.09100 | 0.98200 | 0.16200 | 0.97600 | 1.05700 | 1.03800 | 1.02800

RID 1.08465 | 0.96986 | 0.15882 | 0.96633 | 1.04920 | 1.04817 | 1.03400
-0.00635 | -0.02214 | -0.00318 | -0.00967 | -0.00780 | 0.01017 | 0.00600

1.08000 | 1.11800 | 1.00000 | 1.05400 | 1.15800 | 1.09100 | 1.02800

1.07286 | 1.11505 | 0.97971 | 1.04392 | 1.15695 | 1.07744 | 1.03832

-0.00714 | -0.00295 | -0.02028 | -0.01008 | -0.00105 | -0.01356 | 0.01032

1.07200 | 1.13800 1.14000 | 1.03800

WATER | 1.06693 | 1.14546 | WATER | 1.16231 | 1.04089

-0.00507 | 0.00746 0.02231 | 0.00289

0.16400 | 1.11400 | 1.15100 | 1.05800 | 1.01300

0.16064 | 1.11062 | 1.18156 | 1.07107 | 1.02779

B&W Core 14 -0.00336 | -0.00338 | 0.03056 | 0.01207 | 0.01479
CASMO-3/SIMULATE-3 1.08000 | 1.01100 | 1.00300
Fisson Rate Distributions WATER | 1.06634 | 1.00486 [ 1.00561
-0.01366 | -0.00614 | 0.00261

0.16200 | 0.84200 | 0.97800

0.15791 | 0.92650 | 0.98618

MEASURED -0.00409 | -0.01550 | 0.00818
S-3 0.96500 | 0.97800
S-3-MEAS. 0.96634 | 0.97590

0.00134 | -0.00210

S(FL) 0.01285 0.95900
AVERAGE REL. DEV.  0.00269 0.96407
RMS DEVIATION(%) 1.26960 0.00507
1.09100 | 0.98200 | 0.16200 | 0.97600 | 1.05700 | 1.03800 | 1.02800

RID 1.08000 | 0.99400 | 0.16000 | 0.98100 | 1.05300 | 1.04400 | 1.02500

-0.00100 | 0.006200 | -0.00200 | 0.00500 | -0.00400 | 0.00600 | -0.00300

1.08000 | 1.11800 | 1.00000 | 1.05400 | 1.15800 | 1.09100 | 1.02800

1.08300 | 1.11100 | 1.00300 | 1.05300 | 1.14600 | 1.07700 | 1.03100

0.00300 | -0.00700 | 0.00300 } -0.00100 | -0.01200 | -0.01400 | 0.00300

1.07200 | 1.13800 1.14000 | 1.03800

WATER | 1.08200 | 1.14500 | WATER | 1.14600 | 1.03700

0.01000 | 0.00700 0.00600 | -0.00100

0.16400 | 1.11400 | 1.15100 | 1.05900 | 1.01300

0.16200 | 1.12500 | 1.17200 | 1.06900 | 1.02000

B&W Core 14 -0.00200 | 0.01100 | 0.02100 | 0.01000 | 0.00700
CASMO-4/SIMULATE-3 1.08000 | 1.01100 | 1.00300
Fisson Rate Distributions WATER | 1.07600 | 1.00500 | 0.99600

-0.00400 | -0.00600 | -0.00700

0.16200 | 0.94200 | 0.97600

0.16000 | 0.93800 | 0.87400

MEASURED -0.00200 | -0.00400 | -0.00200
S-3 0.96500 | 0.97800
S-3-MEAS. 0.95800 | 0.96300

-0.00700 | -0.01500

S(FL) 0.00805 0.95900
AVERAGE REL. DEV. -0.00134 0.95200

RMS DEVIATION(%) 0.64379 -0.00700




1.20500 | 1.03300 | 0.99700 | 0.97700 | 0.85900 | 0.94100 | 0.90900

RID 1.19788 | 1.02977 | 1.00037 | 0.98631 | 0.96923 | 0.94823 | 0.92363
-0.00712 | -0.00323 | 0.00337 | 0.00931 | 0.01023 | 0.00723 | 0.01463

1.07600 | 1.02100 | 1.01200 | 1.01000 | 0.88200 | 0.94600 | 0.91200

1.07387 | 1.03046 | 1.02673 | 1.01344 | 0.98281 | 0.95083 | 0.92264

-0.00213 | 0.00946 | 0.01473 | 0.00344 | 0.00081 | 0.00483 | 0.01064

1.06500 | 1.22800 | 1.20300 | 1.04300 | 0.95700 | 0.92800

1.07822 | 1.21547 | 1.20182 | 1.03810 | 0.95902 | 0.91890

0.01322 | -0.01253 | -0.00118 | -0.00490 | 0.00202 | -0.00910

1.18300 | 0.97400 | 0.92400

WATER | WATER | 1.17377 | 0.96651 | 0.91339

B&W Core 18 -0.00923 | -0.00749 | -0.01061
CASMO-3/SIMULATE-3 1.17000 | 0.97000 | 0.80900
Fisson Rate Distributions WATER | 1.15851 | 0.95441 | 0.90198
-0.01149 | -0.01559 | -0.00702

0.99500 | 0.92400 | 0.88600

1.00103 | 0.92370 | 0.88478

MEASURED 0.00603 | -0.00030 | -0.00122
S-3 0.89300 | 0.86600
S-3-MEAS. 0.89245 | 0.86374
-0.00055 | -0.00226

S(FL) 0.00845 0.83300
AVERAGE REL. DEV. -0.00058 0.84050
RMS DEVIATION(%) 0.83488 0.00750
1.20500 | 1.03300 | 0.99700 | 0.97700 | 0.95900 { 0.94100 | 0.90900

RID 1.20600 | 1.03500 | 1.01000 | 0.99300 | 0.96100 | 0.93800 | 0.91900
0.00100 | 0.00200 | 0.01300 | 0.01600 | 0.00200 | -0.00300 | 0.01000

1.07600 | 1.02100 | 1.01200 | 1.01000 | 0.98200 | 0.94600 | 0.91200

1.09000 { 1.04400 | 1.02800 | 1.01400 | 0.98800 | 0.94800 { 0.91100

0.01400 | 0.02300 | 0.01600 | 0.00400 | 0.00600 | 0.00200 | -0.00100

1.06500 | 1.22800 | 1.20300 | 1.04300 | 0.95700 | 0.92800

1.09000 | 1.21300 | 1.19700 | 1.04500 | 0.96300 | 0.90900

0.02500 | -0.01500 | -0.00600 | 0.00200 | 0.00600 | -0.01900

1.18300 | 0.97400 | 0.92400

WATER | WATER | 1.16800 | 0.96300 | 0.91600

B&W Core 18 -0.01500 | -0.01100 | -0.00800
CASMO-4/SIMULATE-3 1.17000 | 0.97000 | 0.80900
Fission Rate Distributions WATER | 1.15500 | 0.95200 | 0.90600
-0.01500 | -0.01800 | -0.00300

0.99500 | 0.92400 | 0.88600

1.00700 | 0.92800 | 0.87600

MEASURED 0.01200 | 0.00400 | -0.01000
S-3 0.89300 | 0.86600
S-3-MEAS. 0.89000 | 0.85400
-0.00300 | -0.01200

S(FL) 0.01158 0.83300
AVERAGE REL. DEV.  0.00068 0.83700
RMS DEVIATION(%) 1.29741 0.00400




1.27700 | 1.08200 | 1.05900 | 1.04300 | 1.04300 | 1.01700 | 1.01000

RID 1.27880 | 1.08616 | 1.08139 | 1.05653 | 1.04612 | 1.03479 | 1.03147
0.00180 | 0.00416 | 0.00239 | 0.01353 | 0.00312 | 0.01779 | 0.02147

1.11000 | 1.01100 | 1.056900 | 1.07500 | 1.03400 | 0.97300 | 0.97900

111045 | 0.99822 | 1.06128 | 1.07848 | 1.03532 | 0.95879 | 1.00401

0.00045 | -0.01278 | 0.00228 | 0.00348 | 0.00132 | -0.01421 | 0.02501

0.16800 | 1.23800 | 1.26800 | 1.07300 | 0.16400 | 0.95400

0.16359 | 1.21067 | 1.28541 | 1.04531 | 0.16073 | 0.94155

-0.00441 | -0.02733 | 0.01741 | -0.02769 | -0.00327 | -0.01245

1.28400 | 0.97200 | 0.99900

WATER | WATER | 1.26434 | 0.98295 | 0.99746

B&W Core 20 -0.01966 | 0.01095 | -0.00154
CASMO-3/SIMULATE-3 1.28000 | 1.04500 | 0.99900
Fisson Rate Distributions WATER | 1.27801 | 1.04467 | 1.01110
-0.00199 | -0.00033 | 0.01210

1.07700 | 0.96200 | 0.97800

1.08403 | 0.94933 | 0.97403
MEASURED 0.00703 | -0.01267 | -0.00397
S-3 ' 0.15800 | 0.90000
S-3-MEAS. 0.15491 | 0.89922
-0.00309 | -0.00078

S(FL) 0.01354 0.93100
AVERAGE REL. DEV. 0.00163 0.93386
RMS DEVIATION(%) 1.33869 0.00286
1.27700 | 1.08200 | 1.0590C { 1.04300 | 1.04300 | 1.01700 | 1.01000

RID 1.28600 | 1.08500 { 1.0680C | 1.06000 | 1.03300 | 1.01600 | 1.02000
0.00900 | 0.00300 | 0.00900 | 0.01700 | -0.01000 | -0.00100 | 0.01000

1.11000 | 1.01100 | 1.05900 | 1.07500 | 1.03400 | 0.97300 | 0.97900

1.12700 | 1.02600 | 1.06100 | 1.07400 | 1.03900 | 0.96700 | 0.98500

0.01700 | 0.01500 | 0.00200 | -0.00100 | 0.00500 | -0.00600 | 0.00600
0.16800 | 1.23800 | 1.26800 | 1.07300 | 0.16400 | 0.95400:

0.16500 | 1.22300 | 1.27300 | 1.06500 { 0.16200 | 0.93900
-0.00300 | -0.01500 | 0.00500 | -0.00800 { -0.00200 | -0.01500

1.28400 | 0.97200 | 0.99900

WATER | WATER | 1.25400 | 0.99300 | 0.99600
B&W Core 20 -0.03000 | 0.02100 | -0.00300
CASMO-4/SIMULATE-3 1.28000 | 1.04500 { 0.99800
Fisson Rate Distributions WATER | 1.26800 | 1.03700 | 1.00900
-0.01200 { -0.00800 | 0.01000

1.07700 | 0.96200 | 0.97800

1.09000 | 0.96700 | 0.96000
MEASURED 0.01300 | 0.00500 | -0.01800
S-3 0.15800 | 0.90000
S-3-MEAS. 0.15600 | 0.90000
-0.00200 | 0.00000

S(FL) 0.01145 0.93100
AVERAGE REL. DEV. -0.00083 0.92400
RMS DEVIATION(%) 1.27301 -0.00700
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CASMO-3 / SIMULATE-3 Pin Power Maps

Cycle 01 Peripheral Assembly Locations

M N Q R \'s X Z

C226
C228
C230

C232

C236

135 Deg.
180 Deg.

Eighth Core Reflective Symmetry

90 Deg.



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 17

RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.16.47.%* DATE: 00/08/21

CASE 1 STEP 0 CYCLE 01

: ASSEMBLY LABEL: €226 SERIAL = C226 IA,JAK = 9.16,13  SEG TYPE/ROT 13/ 0
: "BATCH = 12 212 PINS .
: ASSEM RPF = 0,912 ASSEM RPD = 0.911 PLANAR RPD = 0.814 AVE/PEAK GWD/T = 6.25/ 9.56
PEAK PIN = 1,340 MAX PIN XY = 1.198 MAX CHA = 1.162 PEAK KW/FT = 5.267
@ 13, 2 @ 13, 2 @ 13,1 PEAK W/CM = 172.802

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.198 LOCATION = 13,

100.0% FLOW
592.66 PPM

87.0% POWER
6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 18
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.16.47.** DATE: 00/08/21 100.0% FLOW 87.0% POWER
CASE 1 STEP 0 CYCLE 01 612.52 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: (228 SERIAL = C228 IA,JAK = 10.16.13  SEG TYPE/ROT 13/ 0

BATCH = 12 212 PINS
= 0.907 ASSEM RPD = 0.905 PLANAR RPD = 0.809 AVE/PEAK GWD/T = 6.24/ 9.44
= 1,332 MAX PIN XY = 1.191 MAX CHA = 1.149 PEAK KW/FT = 5.235
e 3,2 e 3,2 e 2 2 PEAK W/CM = 171.763

: ASSEM RP
PEAK PI

Zm

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.191 LOCATION = 3, 2

: 1.161: 1.126: 1.054: 1.019: 0.000: 0.926: 0.857: 0.808: 0.769: 0.746: 0.000: 0.650: 0.590: 0.542: 0.465:

[ e Foeeon-- e PN oeonnn Feonens Femenan E . [ e Fanonn- toemae- [ EURN :

: 1.142: 0.000: 1.164: 1.081: 1.044: 0.977: 0.918: 0.868: 0.824: 0.785: 0.748: 0.687: 0.649: 0.000: 0.462:

© 1,019: 1.081: 1.019: 0. 972 0. 934 0. 904 0. 904 0. 000 0. 807 0. 719 0. 659 0. 605 0. 555 0. 508 0.404:

Peaeea- Feeoans Feenee- Foveonodoiaaan Foene P PO beeeabenaans P PN deeeane P PR

1 1.027: 1.085: 1.019: 0.971. 0.931. 0.899. 0.878. 0.854. 0. 783 0. 713 0. 656 0. 602 0. 552 0. 506. 0.403:

: 1.061: 1.102. 1.024. 0. 971 0. 929 0. 892 0. 854 0. 812 0. 761 0. 706 0. 652 0. 600 0. 552 0. 512 0.414:

teenenn R LR TERET SPPPPP PR Feeeaan boeenen Feennns beanans B e ann

: 0.000: 1.129 1. 031 0. 974 0. 928 0. 887 0. 845 0. 800 0. 752 0. 702 0. 650 0. 600 0. 553 0. 520 0.000: -

. 1.088: 1.175: 1.075: 1.003: 0.952: 0.902: 0.853: 0.806: 0.758: 0.711: 0.662: 0.613: 0.570: 0.532: 0.409;

feeaee- Foeaen- Feeonns Heomeo- E deeenan Focema- Foeoenn Focenas Feeeao- +oeees deeaaan Fooren- Foeeann FO— :

: 1.137: 0.000: 1.136: 1.049: 1.007: 0.939: 0.878: 0.826: 0.779: 0.738: 0.698: 0.636: 0.597: 0.000: 0.416;



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-96-03
CASE 1 STEP 0 CYCLE 01

. ASSEMBLY LABEL: €230 SERIAL = C230 IA,

BATCH = 12

. ASSEM RPF = 0.700 ASSEM RPD = 0.698 PLANAR RPD = 0.624 AVE/PEAK GWD/T = 4.75/ 8.80

PEAK PIN = 1.305 MAX PIN XY = 1.166
e 1,1 e 1,1

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0)

: 0.000: 1.033. 0.938. 0.882. 0.837. 0.795. 0.

teeeee Feeannn PRSP P deeeeabenannn P

: 0.946: 0.982 0. 906 0. 854 0. 812 e. 774 0.

teemenn Focaann PN Feeeenn PO Hoeennn P

: 0.892: 0.941: 0.876: 0.828: 0.787: 0.753: 0.

T e Heeee e bbbt
: 0.864: 0.912 0. 849 0. 800 0. 760 0. 728 0.
Ceeeee. Feeeee- PN PO P P Feen

- 0.849: 0.890: 0.823: 0.773: 0.730: 0.695: 0.

Seceann dorcendananan P P PP e

: 0.856: 0.876 0. 799 0. 743 0. 697 0. 657 0.

: 0.000: 0.869: 0.775: 0.714: 0.665: 0.620: 0.

L deeeann PR deenn deeane P

: 0. 821 0. 835 0. 750 0. 686 0. 633 0. 586 0.

e Heeedeeans PN feeennn PN P

0 0. 794 0. 838 0. 737 0. 663 0. 607 0. 555 0.

; ------ Feeeean P Henen PO P -
: 0.793: 0.000: 0.739: 0.651: 0.599: 0.533: 0

feceene T PR P boronn booaens F
: 0.759: 0.701: 0.618: 0.562: 0.000: 0.451: 0.

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

| DEC CREATED 98/10/26 ** PAGE 19
** RUN TIME: 09.16.47.** DATE: 00/08/21 100.0X FLOW  87.0X% POWER
612.52 PPM 6.000 GWD/MT

JA.K =11,16.13 SEG TYPE/ROT 13/ 0

212 PINS
MAX CHA = 1.130 PEAK KW/FT = 5.127
(c] 1,1 PEAK W/CM = 168.209
PEAK = 1.166 LOCATION= 1,1

754. 0.709. 0. 662 0. 613 0. 563 0. 514 0. 468 0. 433 0.000:

eebane PSS PO beeennn P deeane P P :

737: 0.695: 0.645: 0.593: 0.541: 0.492: 0.446: 0.406: 0.318:

LR R teeeece- tevnoan Feeeno- oo Fovooan deeanan +eeoman. 5

728: 0.702: 0.636: 0.573: 0.520: 0.471: 0.425: 0.383: 0.295:

719 0. 000 0. 626 0. 549 0. 496 0. 449 0. 404 0. 363 0.280:

e P PRSP beeeenn P P foeeeen P .

668: 0.642: 0.578: 0.519: 0.470: 0.425: 0.384: 0.345: 0.268:
edeeeans deeennn PN P P PSP Foeeeee P ;
619: 0.578: 0.532: 0.485: 0.441: 0.400: 0.362: 0.331: 0.262:
578: 0.536: 0.494: 0.451: 0.411: 0.373: 0.340: 0.317: 0.000;

...+ ...... + .................. + ...... + ------ + .............

541 0. 499 0. 457 0. 418 0. 381 0. 346 0. 316 0. 291 0.233:

eebeenaas P P PN S S ----.-;
507 0. 463 0. 423 0. 386 0. 352 0. 320 0. 295 0. 276 0.214:

eedeaeaen P PO PR Feaenn feeann P P

.A477: 0.431: 0.391: 0.359: 0.331: 0.296: 0.276: 0.000: 0.201:

EERE SRR Fenvoon R +eocaeo- Fecvens teeecoen. Fooenon +eeseen :

391: 0.348: 0.313: 0.289: 0.000: 0.235: 0.211: 0.198: 0.179:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 01

SERIAL = (€232
BATCH = 12

SEG TYPE/ROT 12/ 3
212 PINS

. ASSEMBLY LABEL: €232 IAJAK = 12,15, 13

** RUN TIME: 09.16.47.** DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 20
100.0% FLOW 87.0% POWER
612.52 PPM 6.000 GWD/MT

: ASSEM RPF = 0.945 ASSEM RPD = 0.943 PLANAR RPD = 0.843 AVE/PEAK GWD/T = 6.53/10.73

PEAK PIN = 1.443 MAX PIN XY = 1.290  MAX CHA = 1.258

e 1.1 @ 1.1 e 2,1 PEAK W/CM =

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0)

PEAK KW/FT = 5.672
186.096

© 1.290: 1.195: 1.101: 1.061: 0.000: 0.986: 0.928: 0.897: 0.877: 0.879: 0.000: 0.832: 0.798: 0.787: 0.745;



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 01

SERIAL = C236
BATCH = 12

SEG TYPE/ROT 12/ 0
212 PINS

: ASSEMBLY LABEL: C236 IA,JAK = 13,15,13

% RUN TIME: 09.16.47.** DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 21
100.0% FLOW  87.0% POWER
612.52 PPM 6.000 GWD/MT

: ASSEM RPF = 0.584 ASSEM RPD = 0.583 PLANAR RPD = 0.521 AVE/PEAK GWD/T = 4.00/ 9.18

PEAK PIN = 1.345 MAX PIN XY = 1.202 MAX CHA = 1.146

e 1,1 e 1,1 e 1,1 PEAK W/CM =

"2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK =

PEAK KW/FT = 5.286
173.439

.1

: 1.202: 1.117: 1.022: 0.977: 0.000: 0.879: 0.810: 0.762: 0.725: 0.701: 0.000: 0.606: 0.544: 0.490: 0.403:

S e eaaan Feeeaan P PSS P P P Feoaann P Foeenan PO

beeeean P :

: 1.119 0. 000 1. 053 0. 961 0. 922 0. 856 0. 800 0. 755 0. 715 0. 680 0. 648 0. 591 0. 555 0. 000 0.378:

feeeae- PN P P U P P P beenn P Foeeenn P P

--+ ------ +------;

: 1.025: 1.054: 0.931: 0.854: 0.803: 0.759: 0.717: 0.678: 0.639: 0.601: 0.562: 0.521: 0.485: 0.454: 0.343:

Ceeeaeadeacann Fee et Feerae e e abe e e PN P

--+ ------ + ------ H

: 0.981 0. 964 0. 855 0. 788 0. 741 0. 702 0. 666 0. 629 0. 593 0. 554 0. 515 0.476: 0.441: 0.409: 0.325:
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Cycle 02 Peripheral Assembly Locations

M N Q R X 4
DOV
D014
D008
DO1Z
D0o0OD

Eighth Core Reflective Symmetry




STIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 16
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.03.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 02 424.44 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: DOLV SERIAL = DOLV IA,JA.K = 6,16,13 SEG TYPE/RQT 10/ 0
: -BATCH = 6 216 PINS
: ASSEM RPF

= (.840 ASSEM RPD = 0.829 PLANAR RPD = 0.773 AVE/PEAK GWD/T = 6.26/ 8.77
PEAK PIN = 1.196 MAX PIN XY = 1.115 MAX CHA = 1.068 PEAK KW/FT = 5.367

e 1,1 e 1,1 e 1,1 PEAK W/CM = 176.076
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.115 LOCATION = 1,1



SITMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 17
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.03.** DATE: 00/08/21 100.0X FLOW 100.0X% POWER
CASE 1 STEP 0 CYCLE 02 426.43 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: D014 SERIAL = D014 IA,JAK = 10,16,13  SEG TYPE/ROT 10/ 0
: BATCH = 6 216 PINS
: ASSEM RPF

= 0.803 ASSEM RPD = 0.793 PLANAR RPD = 0.739 AVE/PEAK GWD/T = 6.04/ 9.35

L : PEAK PIN = 1.149 MAX PIN XY = 1.071 MAX CHA = 1.050 PEAK KW/FT = 5.157

~ : e 1,1 @ 1,1 e 4.1 PEAK W/CM = 169.204
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.071 LOCATION= 1,1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 02

. ASSEMBLY LABEL: D009

. ASSEM RPF
PEAK PIN = 1.139 MAX

e 1,1

SERIAL = D009 IA,JAK = 11,16,13  SEG TYPE/ROT 10/ 0
BATCH 6

0.626 ASSEM RPD =

PIN XY =
@

216 PINS

0.619 PLANAR RPD = 0.577 AVE/PEAK GWD/T = 4.66/ 8.52
1.061 MAX CHA = 1.002 PEAK KW/FT = 5.109
1,1 e 1,1 PEAK W/CM = 167.621

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.061 LOCATION= 1,1

: 1.061: 0.969: 0.918: 0.

501: 0.000:

0.819: 0.753: 0.704: 0.664: 0.636: 0.000: 0.531: 0.462: 0.405: 0.355:

[, Fecenen Foeenn- e oo Foneenn Feeaaen Foeoan- Foeeann Foieens s Foeenane Fecenan Hemnee Foceon-

. 0.983: 0.996: 0.945: 0.

914: 0.889:

0.831: 0.777: 0.729: 0.685: 0.644: 0.603: 0.537: 0.476: 0.420: 0.336:

Peeaeas e Feenns Feeenn- P Feeen- Feeaaen Fenoen- Hoeeaen Foeen- Foeeean Foreens oo teenen- Foeon- :

: 0.949: 0.963: 0.906: 0.

865: 0.827:

0.786: 0.741: 0.696: 0.652: 0.606: 0.557: 0.505: 0.453: 0.404: 0.325:

P e F Feevnnne Feeanan Faaenan Foenon- erenn Fecaenns Foeoan- e Foeeen- Feeennn Fenaonn doroan- :

: 0.953: 0.952: 0.884: 0.

B37: 0.797:

0.757: 0.716: 0.673: 0.628: 0.581: 0.533: 0.484: 0.437: 0.395: 0.323:

[ feaenan e Foeone- Feenaan Feeonn- Foenae- Foeon- oo Feaene- Feeann- Foeenn- Foeeman Heemenn Foeeen- :

: 0.000: 0.950: 0.867: 0.

816: 0.775:

0.736: 0.697: 0.654: 0.609: 0.562: 0.514: 0.467: 0.422: 0.388: 0.000:

[P PO P Feeeane e eabenaans PN deeent P feeennn P P deeann PN bt

: 0.919: 0.915: 0.846: 0.

797 0. 756

0.719: 0.683: 0.642: 0.595: 0.545: 0.496: 0.449: 0.405: 0.367: 0.301:

[N Fesanas deeacns Forenan P P Feooaen R T Fecacnn derenen Feoeonn Fooonnn Hooonan Facaaans

: 0.874: 0.883: 0.824: 0.

777: 0.737:

0.702: 0.677: 0.650: 0.587: 0.528: 0.477: 0.431: 0.387: 0.347: 0.280:

e PO PN P PN P Feeannn PN P e Hoeeenn PN P PO

: 0.851: 0.861: 0.801: O,

754: 0.714

0. 681 0. 669 0. 000 0. 578 0. 507 0. 456 0. 411 0. 369 0. 330 0.266:

T Feeean- Feeeonn Foaenan Feeenen P P PN beeann feaann PN PN P P et

: 0.840: 0.843: 0.780: 0.

730: 0.688:

0.652: 0.624:,0.596: 0.536: 0.480: 0.432: 0.390: 0.351: 0.315: 0.255;

[ P S + ...... + ...... + ...... + ...... + ............ B

: 0.846 0. 831 0. 758 0.

704 0. 659

0. 618 0. 580 0. 539 0. 495 0. 449 0. 407 0. 367 0. 331 0. 301 0.250:

tevrensn + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + -------

: 0.000: 0.820: 0.733: 0.

676: 0.628:

0.585: 0.543: 0.501: 0.459: 0.419: 0.379: 0.342: 0.309: 0.287: 0.000:

[ Feaaean PN PN PR S P P PN P PN P P P

: 0.802. 0.779. 0.703. 0.

647. 0.598

0. 553 0. 509 0. 468 0. 427 0. 388 0. 351 0. 316 0. 285 0. 261 0.219:

teeeen- feeeens PO deeann PO PO PN PN deee e daea e aabanan P PN Foeennn

: 0.756: 0.743: 0.675: 0.

621: 0.572

0. 524 0. 478 0. 435 0. 396 0. 359 0. 324 0. 291 0. 261 0. 236 0.197:

teeean- e Feeennn Foeoann Feonann P P PO beeennn P P PO deeeann PR feaenn :

: 0.732: 0.719: 0.655: 0.

606: 0.563:

0.503: 0.450: 0.405: 0.367: 0.334: 0.305: 0.269: 0.238: 0.215: 0.180:

teeeenn Foen-n deeaane Foean- Heeeae- Fenmen- e Feoneens Foeonan deaeenn Foeona- [ L Foeoae- Foeaan- :

: 0.726: 0.647: 0.589: 0.

548: 0.000:

0.446: 0.388: 0.345: 0.310: 0.285: 0.000: 0.228: 0.199: 0.179: 0.167:

B DEC CREATED 98/10/26 ** PAGE 18
** RUN TIME: 09.17.03.** DATE: 00/08/21 iog.gx FLOW 100.0% POWER
26.43 PPM

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 02

SERIAL = D01Z
BATCH = 6

- ASSEMBLY LABEL: D01Z 6/ 3
. ASSEM RPF = 0.887 ASSEM RPD = 0.876 PLANAR RPD =
. PEAK PIN = 1.340 MAX PIN XY = 1.249  MAX CHA =
e 1,1 @ 1,1 @

IA.JAK = 12,15,13  SEG TYPE/ROT
216 PI

NS
0.816 AVE/PEAK GWD/T =
1,187 PEAK KW/FT =
1,1 PEAK W/CM =

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0)

** RUN TIME: 09.17.03.** DATE: 00/08/21

6.68/10.87
6.011
197.220

DEC CREATED 98/10/26 ** PAGE 19
100.0% FLOW 100.0% POWER
426.43 PPM 7.000 GWOD/MT



STIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.03.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 02 426.43 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: DOOD SERIAL = DOOD IA,JAK = 13,15,13  SEG TYPE/ROT 6/ 0

: BATCH = 6 216 PINS

: ASSEM RPF = 0.548 ASSEM RPD = 0.541 PLANAR RPD = 0.504 AVE/PEAK GWD/T = 3.99/ 8.94

: PEAK PIN = 1.237 MAX PIN XY = 1.153 MAX CHA = 1.069 PEAK KW/FT = 5.552
e 1,1 e 1,1 @ 1.1 PEAK W/CM = 182.156

"2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.153 LOCATION = 1,1

: 1.153: 1.047: 0.988: 0.966: 0.000: 0.881: 0.813: 0.765: 0.726: 0.699: 0.000: 0.591: 0.516: 0.451: 0.384;

e P P PO PO PR PO Faeenen P Feveen e danaaaat

: 1.049: 1.025: 0. 954 0. 912 0. 887 0. 827 0. 774 0. 730 0. 689 0. 653 0. 617 0. 554 0. 494 0. 439 0.349:

; ...... PO PR P P PO PO beonen Feeens P PO PO PO U P ;
: 0.993: 0.956: 0.873: 0.820: 0.779: 0.738: 0.699: 0.659: 0.620: 0.581: 0.540: 0.494: 0.447: 0.404: 0.329:

e PR deeeenn P feeeean Feme e e ame e e et PO P feeeenn U P :

: 0.974. 0.917. 0. 822 0. 764 0. 722 0. 685 0. 649 0. 613 0. 576 0. 537 0. 497 0. 456 0. 417 0. 384 0.320:

Peaeeans P P B aaaeas PRSP PO PO feeeann P P PO PP PO

: 0.000. 0.893. 0. 783 0. 724 0. 683 0. 647 0. 614 0. 580 0. 543 0. 505 0. 467 0. 429 0. 394 0. 369 0.000:

[ P P P et P M P feeeean Feennan PO beeanns P Feeenan

: 0.891: 0.835: 0. 743 e. 688 0. 648 0. 617 0. 588 0. 557 0. 519 0. 480 0. 442 0. 405 0. 371 0. 343 0.288:

R R +-eeaen L + ------ + ------ '9' ------ 4- ------ + ------ + ------ + ------ + ------ -9- ------ + ------ + ------ + -------

: 0.824: 0.782: 0.705: 0.653: 0.617: 0.589: 0.571: 0.552: 0.503: 0.457: 0.418: 0.382: 0.350: 0.319: 0.264:

[ P Feeeeateans P feeane P PRSI Feeean e aaaen Feeeenn P deennn PN :

: 0.776. 0.739. 0. 666 0. 618 0. 583 0. 559 0. 553 0. 000 o. 488 0. 432 0. 394 0. 360 0. 329 0. 300 0.247:

Ceeaee- beeenn P O P feeennn PN Fernann P P PN Faeennn .

: 0.738. 0.699. 0. 627 0. 582 0. 547 0. 523 0. 505 0. 489 0. 445 0. 404 0. 369 0. 338 0. 308 0. 282 0.234:

Ceeaaan deenann P P Feaeane P PN oeeen e S Feeenn Feenoen deeann PO .

: 0.711. 0.663. 0. 589 0. 543 0. 510 0. 484 0. 460 0. 434 0. 404 0. 373 0. 343 0. 314 0. 289 0. 267 0.225:

Ceeeaen P beaeene P b P P deennan Foeeeedeanas PO P P U PO :

: 0.000. 0.628. 0. 548 0. 503 0. 472 0. 446 0. 421 0. 396 0. 371 0. 344 0. 317 0. 291 0. 268 0. 252 0.000:

e P P Heeee et Feeennn P Feerann P PR P P deaans deeaean :

: 0.603 0. 564 0. 502 0. 463 0. 434 0. 410 0. 386 0. 363 0. 340 0. 316 0. 292 0. 268 0. 246 0. 228 0.193:

Ceeeaes P PO deeann bemans S beenann deeeetenaann PN P PO PO M deaeann :

: 0.527: 0.503: 0. 455 0. 424 0. 400 0. 376 0. 354 0. 332 0. 311 0. 290 0. 269 0. 247 0. 225 0. 206 0.172:

[ toeane- Feeeon- P PR P P PN P P P P PO P PN

: 0.461: 0.447: 0.412: 0.390: 0.375: 0.348: 0.323: 0.303: 0.285: 0.269: 0.254: 0.229: 0.207: 0.188: 0.157:

e beenenn e boeane boeaen P P P P boranen P T Feeeens P Foeenns :
.392: 0.357: 0.336: 0.326: 0.000: 0.293: 0.268: 0.251: 0.237: 0.228: 0.000: 0.195: 0.173: 0.158: 0.146:

o
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G135
G307
G139
G141
G145

Eighth Core Reflective Symmetry




STIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 03

. ASSEMBLY LABEL: G135

** RUN TIME: 09.17.15.** DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 17
100.0% FLOW 100.0% POWER

301.86 PPM 6.000 GWD/MT

SERIAL = G135 1A, JALK = 9,16,13 SEG TYPE/ROT 9/ 3
: "BATCH = 10 208 PINS _
: ASSEM RPF = 1.011 ASSEM RPD = 1.024 PLANAR RPD = 0.976 AVE/PEAK GWD/T = 6.63/ 9.18
: PEAK PIN = 1,403 MAX PIN XY = 1,337 MAXCHA = 1,318 PEAK KW/FT = 7.333
@ 1o, 10, 2 @ 10,2 PEAK W/CM = 240.575
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.337 LOCATION =10, 2

------- P S S R
1.175: 1.109: 1.074: 1.223: 1.228: 1.205: 1 117 1. 054 1. 019 1. 000 0. 924 0. 829 0.
R deeennn Feennan Feaoan P P feeennn PN P PN P I P

.087: 1.166: 1. .199: 0.000: 1.

feeene- Feoeaen Focoon- Fecenns toeene- Foceon- LR Fomenn Fecanon +eaoen- Fecenan +eemon- EYR.

.062: 1.004: 0.968: 0.941: 0.860: 0.788: 0.

.261: 1.203: 1. .143: 1.134: 1

.251: 1.208: 1. .105: 1.070: 1.072: 0.000: 0.976: 0.885: 0.827: 0.778: 0.

e e Feeeaon Foeeone tonenn- Fennnann teeonnn teenonn Feocennn Feenean oaaaan Feoeoan oo

050: 1.029: 0.955: 0.885: 0.830: 0.789: 0.

: 1.159: 1.278: 1.257: 1.175: 1.111: 1.072: 1.

e anean- deeennn P Foeennn PO et P PSP P P e

: 1.205: 1.337: 0.000: 1.217: 1.123: 1.075: 1.036 0. 993 e. 942 0. 887 0. 837 0. 815 0.

feeean- onaans Feeanen deceens Foeonan o beceans P P PN feaeene P P

046: 0.999: 0.950: 0.900: 0.845: 0.800: 0.

: 0.000: 1.334: 1.282: 1.196: 1.136: 1.093: 1.

Deeenan Foeemn Feeeans Foenen- Feeoan Foeoenn Fenoaa- [ L dacaoan Foaennn teeacan +o--

084: 1.022: 0.983: 0.953: 0‘870: 0.796: 0.

.305: 1.242: 1.195: 1.172: 1.160: 1.

116: 1.032: 1.017: 0.000: 0.903: 0.802: 0.

707: 0.580: 0.5302

ceeteena Foeonoy

730: 0.674: 0.543:

727 0. 664 0.525:

‘..+ ...... + .......

754: 0.676: 0.531:

eabeeaann PO :
000: 0.705: 0.549:

ceedbananan R :

764: 0.699: 0.000:

B R Fecnean H

737: 0.681: 0.549:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 18
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.15.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 03 303.29 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: G307 SERIAL = G307 IA,JAK = 10,16,13  SEG TYPE/ROT 12/ 3
: BATCH = 12 208 PINS
: ASSEM RPF = 1,026 ASSEM RPD = 1.040 PLANAR RPD = 0.991 AVE/PEAK GWD/T = 6.70/ 9.78
PEAK PIN = 1.474 MAX PIN XY = 1.404  MAX CHA = 1,373 PEAK KW/FT = 7.701
@ 10, 2 @ 10, 2 @ 10, 2 PEAK W/CM = 252.644

*2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.404 LOCATION = 10, 2

:1.263: 1.214: 1.187: 1.187: 0.000: 1.120: 1.044: 0.989: 0.945: 0.917: 0.000: 0.783: 0.694: 0.622: 0.555:

Ceeeaan Heeoann- Fevonnn e oo Feeaann Foenan- e doeaeas teeonon Foeon- Feeaans E R deeano- o :

:1.229: 1.170: 1.134: 1.285: 1.285: 1.254: 1.158: 1.089: 1.048: 1.023: 0.944: 0.844: 0.661: 0.597: 0.539:

e e denena- reanen Foneann L Feeenn- Focanen Foneon- Feceonn oreane +oeoaen Fomean- Fronoen deavean

: 1.226: 1.156: 1.236: 1.246: 1.256: 0.000: 1.156: 1.059: 1.045: 0.000: 0.919: 0.814: 0.716: 0.588: 0.536:

[ PN +: ----- P P Feeanan Foeeonn Feeenns et Feaeenn P P P N

.258: 1.345: 1.278: 1.220: 1.197: 1.179: 1.099: 1.034 0. 991 0. 959 0. 873 0. 797 0.737: 0.680: 0.547:

[y



SIMULATE - 3 ** STUDSVIK CHS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.15.%* DATE: 00/08/21

CASE 1 STEP 0 CYCLE 03

: ASSEMBLY LABEL: G139 SERIAL = G139 IA,JALK = 11,16,13  SEG TYPE/ROT 9/ 3
: BATCH = 10 208 PINS
: ASSEM RPF = 0.803 ASSEM RPD = 0.814 PLANAR RPD

DEC CREATED 98/10/26 ** PAGE 19

303.29 PPM

= (.776 AVE/PEAK GWD/T = 5.20/ 8.84
PEAK PIN = 1.390 MAX PIN XY = 1.325 MAX CHA = 1.256 PEAK KW/FT = 7.264
@ 1,1 e 1,1 @ 52 PEAK W/CM = 238.318

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.325 LOCATION = 1,1

: 1.194: 1.113; 1.183: 1.183 1. 186 0. 000 1. 074 0. 979 0. 953 0. 000 0. 822 0. 718 0.

[ e Feneons Foeonn- P P P daaenn P beeenne P PR P

2 1.193: 1.272: 1.197: 1.138: 1.104: 1.083: 0.999: 0.931: 0.885: 0.849: 0.762: 0.687: 0.
eeeeas PO PO P PN P P PN boeenen deeennn DU PN Feen
: 0.000: 1.283: 1.217: 1.121: 1.051: 0.999: 0.944: 0.889: 0.835: 0.780: 0.721: 0.671: 0.
©1.147: 1.267: 0.000: 1.119: 1.016: 0,959: 0.911: 0.861: 0.804: 0.745: 0.692: 0.664: 0.

Peaeens L T POP beeees toeaenn PO PR beeenn deeannn Foenns SN

: 1.085: 1.186: 1.149: 1.054: 0.980: 0.929: 0.896: 0.864: 0.788: 0.717: 0. 662 0. 618 0.

- Freenn T Foeeenn boeenen Foeee bonenns Feeenns Frenen Heeee PR bocnnen .
: 1.051: 1.137: 1.076: 1.007: 0.945: 0.898: 0.883: 0.000: 0.774: 0.688: 0.631: 0.582: 0.

: 1.040: 1.134. 0.000. 0.977. 0.877. 0.819 0. 769 0. 720 0. 667 0. 614 0. 568 0. 543 0.

e R PN P PN P PP S deennn PN $een

: 0.000: 1.084: 1.010: 0.912: 0.840: 0.785: 0. 730 0. 677 0. 628 0. 580 0.533: 0.493: 0.

621: 0.497: 0.443:

b
625: 0.566: 0.440:
e

630: 0.565: 0.000:

000: 0.550: 0.4132

580 0. 507 0.385:

...+ ...... + .......

533: 0.477: 0.3652

ooo 0. 452 0.343:

cebeaaan Foaeenn ;
463: 0.418: 0.000:

100.0% FLOW 100.0% POWER

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 03

: ASSEMBLY LABEL: G141 SERIAL = G141 IA,JAK = 12,15,13  SEG TYPE/ROT 10/ 3
: BATCH = 10 208 PINS
1.445 MAX PIN XY = 1.377 MAX CHA = 1.349

@ 5, 2 @ 5, 2 @ 5,1 PEAK W/CM =

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK =

: 1.340: 1.231: 1.181: 1.180: 0.000: 1.140: 1.083: 1.052: 1.035: 1.040: 0.000: 0.970: 0.

SRR U SUUUUU SRRUUS SUUURUL SUUUUS SRS SRURU SURRs SURURR T oo
.838: 0.807: 0.794:

: 1.304: 1.185: 1.126: 1.275: 1.284: 1.270: 1.195: 1.148: 1.134: 1.143: 1.093: 1.019: 0

[ Focnon- onenn- Feeanen Heecnn- Feronnn Fooennn Foaona- teecaan Foaonn- oeeae- Foeaun- e

: 1.294: 1.165: 1.221: 1.226: 1.244: 0.000: 1.179: 1.108: 1.113: 0.000: 1.038: 0.953: 0.

[ e Fereens Feeonnn Heeaenn donanan Feeenn- oo Feeeann Feaeane Feeonn- Fenenn- E

.866: 0.835: 0.711:

: 1,314: 1.347: 1.252: 1.194: 1.173: 1.172: 1.108: 1.061: 1.040: 1.029: 0.961: 0.905: 0

;-1.296: 1.373: 0.000: 1.204: 1.110: 1.068: 1.037: 1.004: 0.963: 0.918: 0.880: 0.871: 0.

e Foanoan Foeonnan LEER R Feeaosn Fooenan L +eomcene LA R Froeaen Feenoen +---

: 1.247: 1.307: 1.252: 1.155: 1.090: 1.053: 1.038: 1.024: 0.958: 0.897: 0.851: 0.819: 0.

** RUN TIME: 09.17.15.** DATE: 00/08/21

1.020 ASSEM RPD = 1.034 PLANAR RPD = 0.985 AVE/PEAK GWD/T = 6.61/ 9.
PEAK KW/FT = 7.550
247.696

1.377 LOCATION =

DEC CREATED 98/10/26 ** PAGE 20
100.0% FLOW 100.0% POWER
303.29 PPH 6.000 GWD/MT

55

5 2

913: 0.882: 0.873:

heedenaean AU .

P R Fenconn H

875: 0.757: 0.741:

ceebeaeaan onaen- :

000: 0.787: 0.633:

J O .

793: 0.722: 0.5305



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-96-03
CASE 1 STEP 0 CYCLE 03

: ASSEMBLY LABEL: G145

0.648 ASSEM RPD =
PEAK PIN = 1.353 MAX PIN XY = 1.28
e 1.1 e 1,

SERIAL = G145
BATCH 10

. ASSEM RPF = 0.65

"2PXP' - PLANAR PIN POWERS (K-PLANE

.289: 1.182: 1.125: 1.107: 0.000: 1.

Teeeeen Fevanren Heeennn devenn- denaann +---

:1.183: 1.058: 0.990: 1.117: 1.107: 1.

Teeeeen Hoeenann Heeennn +ereenn Fennann +e--

: 1.126: 0.990: 1.026: 1.012: 1.009: 0

HEER R + ------------------ + ------ +---

: 1.108 1. 117 1. 012 0. 945 0. 910 0.

L + ...... + ...... + ...... +...

: 0.000 1. 107 1. 009 0. 910 0. 846 0.

R R R R + ------ + ------ +---

: 1.031 1. 071 0. 000 0. 891 0. 803 0.

;- ----- P P PN P P
: 0.957: 0.983: 0.916: 0.824: 0.760: 0.

PR, e Foreens R Foenenn e

: 0.905: 0.921: 0.839: 0.772: 0.719: 0.

...... + ...... + ...... + ...... + ...... +...
: 0.865 0. 885 0. 823 0. 738 0. 679 0.

teeeaan PO Feeeenn PO P been

: 0.837: 0.866: 0.000: 0.713: 0.639: 0.

Teeneen toaan-- ecannn Feeennn Faeean- Heen

: 0.000: 0.798: 0.722: 0.646: 0.597: 0.

teemen- Foconns Heeenn- Focene- daeaaan Fou-

: 0.711: 0.709: 0.636: 0.588: 0.562: 0.

............. +...... T F

0 624 0. 543 0. 556 0. 542 0. 535 0.

ceenndenanan + ...... + ...... + ...... +...

0 546 0. 485 0. 448 0. 498 0. 488 0.

teacen- P Feenaan P N 4e-e

: 0.464: 0.426: 0.402: 0.393: 0.000: 0.

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

B DEC CREATED 98/10/26 ** PAGE
** RUN TIME: 09.17.15.** DATE: 00/08/21

21
100.0% FLOW 100.0X POWER

303.29 PPM 6.000 GWD/MT
IA,JAK = 13,15,13  SEG TYPE/ROT 10/ 0
208 PINS
6 PLANAR RPD = 0.626 AVE/PEAK GWD/T = 4.11/ 8.37
9 MAX CHA = 1.178 PEAK KW/FT = 7.068
1 @ 1,1 PEAK W/CM = 231.902
=1.0) PEAK = 1.289 LOCATION = 1,1

031: 0.958: 0.905: 0.865: 0.838: 0.000: 0.712: 0.626: 0.548: 0.466:

b Fraanns Foennnn PR beennn Ferennn Feenens Feoann Foeenn :
071: 0.983: 0.921: 0.885: 0.867: 0.799: 0.711: 0.545: 0.486: 0.427:

ceebeaneas Feoanman deenaan Foeonnn Foenens Feoonns Feeeoon oo deeeeant

.000: 0.916: 0‘839: 0.823: 0.000: 0.723: 0.637: 0.557: 0.449: 0.404:

ebeaans Heeenn Feeennn P PR beeennn P N P ;
892 0. 824 0. 772 0. 738 0. 713 0. 647 0. 589 0. 543 0. 499 0.393:

ebeeaann P P deeeann PO Foneans Foeaeon Feancnn P :

803. 0.760 0. 720 0. 679 0. 640 0. 597 0. 562 0. 536 0.488: 0.000:

S S S S SUU SR SUN R SURUUO SR
756 0. 720 0. 683 0. 642 0. 601 0. 563 0. 546 0. 000 0. 468 0.358:

cedeeennn P P denann Feeenen PO P P e

720: 0.696: 0.676: 0.620: 0.569: 0.530: 0.501: 0.477: 0.425: 0.329:

R e Feeeaa- Fecean. Foevoone H+eeonen L R e +eoaeaay

683: 0.676: 0.000: 0.601: 0.538: 0.499: 0.466: 0.433: 0.395: 0.308:

e adeeenan Feeen e baaaan PN PO beaeann PN M .

642 0. 620 0. 601 0. 550 0. 504 0. 470 0. 444 0. 423 0. 377 0.292:

B R PO beeeaen Feenenn P :

600 0. 569 0. 538 0. 504 0. 470 0. 441 0. 428 0. 000 0. 367 0.282:

eeeenaan M P Hoeeenn P P PO P P .

563: 0.530: 0.499: 0.470: 0.441: 0.411: 0.386: 0.368: 0.337: 0.000:

[ Fomean Feeenen Feecen- Feeonn- Foeaonn Feeoons Fevnans ovnenn;

546: 0.501: 0.466: 0.444: 0.428: 0.386: 0.352: 0.325: 0.301: 0.241:

--------- O S S M

000 0. 477 0. 434 0. 423 0. 000 0. 369 0. 325 0. 286 0. 234 0.215:

cedeeaan P P PN deannnn feeaans deeeane beeenan PO

468: 0.425: 0.395: 0.377: 0.368: 0.338: 0.301: 0.234: 0.213: 0.196:

e toennnn Feoeennn Fennnn- Foaean Heenann Heeeenn L ZETERN Hoerenn :

358: 0.329: 0.308: 0.293: 0.283: 0.000: 0.242: 0.216: 0.197: 0.182:



13

14

16

17

19

20

22

23

Cycle 04 Peripheral Assembly Locations

M N Q R X Z
H132
H135
H139
H141
H152

Eighth Core Reflective Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 04

: ASSEMBLY LABEL: H132 SERIAL = H132 IALJAK =

: - BATCH = 13

: ASSEM RPF 1.032 ASSEM RPD 1.043 PLANAR RPD =

: PEAK PIN 1.391 MAX PIN XY 1030; MAX CHA@=
10, 1

9/ 3
5.83/ 7

9,16,13 SEG TYPE/ROT
208 PINS
0.980 AVE/PEAK GWD/T =
1.288 PEAK KW/FT =
10, 2 PEAK W/CM =

@1

"2PXP’ - PLANAR PIN POWERS (K-PLANE =

1.047: 0.997: 0.959: 0.938: 0.000: 0.805: 0.

.188: 1.160: 1.169: 0.000: 1.120:

e Foaeon- P P U DU PR PN P PO Feeennn e

.129: 1. .213: 1.229. 1.210 1.122 1. 060 1. 028 1. 013 0. 938 0. 840 0.

** RUN TIME: 09.17.29.** DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 18
100.0% FLOW 100.0% POWER

362.58 PPM 5.000 GWD/MT

.84
7.281
238.892

714: 0.642: 0.

685 0. 621 0.



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 04

DEC CREATED 98/10/26 ** PAGE 19

** RUN TIME: 09.17.29.%* DATE: 00/08/21 100.0% FLOW 100.0% POWER

363.80 PPM

: ASSEMBLY LABEL: H135 SERIAL = H135

: BATCH
: ASSEM RPF = 1.033 ASSEM RPD
PEAK PIN = 1.436 MAX PIN XY

@ 6,2

e

13

IA,

JA.K =10,16,13 SEG TYPE/ROT 9/ 3
208 PINS

1.045 PLANAR RPD = 0.981 AVE/PEAK GWD/T = 5.78/ 8.16
MAX CHA = 1.322 PEAK KW/FT = 7.515

1.349
6, 2

@ 5 2 PEAK W/CM = 246.562

"2PXP' - PLANAR PIN POWERS

(K-PLANE =

: 1.266: 1.216: 1.195: 1.203: 0.

000:

H

064: 1.009: 0.967: 0.943: 0.000: 0.808: 0.716: 0.645: 0.584:

- Feeenn- Feeeons PO Foeeenn e teeeann Fononnn Feeaonn Foreonn Foeeann Foaennn taeaen- Feeeone N :

: 1.231: 1.171: 1.140: 1.248: 1.

: 1.230:

1.

135: 1.068: 1.031: 1.013: 0.936: 0.837: 0.682: 0.619: 0.566:

5.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.29.%* DATE: 00/08/21 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 04 363.80 PPM 5.000 GWD/MT

: ASSEMBLY LABEL: H139 SERIAL = H139 IA,JAK = 11,16,13  SEG TYPE/ROT 9/ 3

: BATCH = 13 208 PINS

: ASSEM RPF = 0.828 ASSEM RPD = 0.838 PLANAR RPD = 0.787 AVE/PEAK GWD/T = 4.50/ 7.54

: PEAK PIN = 1.404 MAX PIN XY = 1.318 MAX CHA = 1.238 PEAK KW/FT = 7.350
e 1,1 e 1,1 @ 5, 2 PEAK W/CM = 241.127

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.319 LOCATION = 1,1

: 1.114; 1.174: 1.146: 1.053: 0.982: 0.932: 0.901: 0.872: 0.795: 0.724: 0.669: 0.626: 0.589: 0.515: 0.411;

teasssedecnconterenne + ------ + ------------ + ------------------ + ------------------------ + ------ + ------ :
: 1.032 1. 028 0.946 0. 877 0. 830 0. 796 0. 716 0. 653 0. 610 0. 578 0. 512 0. 459 0. 419 0. 384 0.323:
eeeee P deeann PO PO P Heeenn P P deaann PO P P P P :
: 0.977: 0.884: 0.817: 0.847: 0.823: 0.000: 0.700: 0.619: 0.589: 0.000: 0.491: 0.424: 0.344: 0.312: 0.290:
e PUDUR PO P Heereeabeas P Feaeenn N PO P P P Heeenn P :
: 0.954: 0.861: 0. 794 0. 825 0. 788 0. 732 0. 641 0. 575 0. 531 0. 503 0. 449 0. 392 0. 314 0. 285 0.264:
Ceeaen P PO P Heaenn PP P deecann teennnn P P PO Heemaen PN P :
: 0

.962: 0.863: 0.791: 0.745: 0.000: 0.622: 0.544: 0.486: 0.442: 0.412: 0.000: 0.331: 0.290: 0.263: 0.245:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 21
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.29.%* DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 04 363.80 PPM 5.000 GWD/MT

: ASSEMBLY LABEL: H141 SERIAL = K141 IA,JAK = 12,15,13  SEG TYPE/ROT 13/ 3

: BATCH = 13 208 PINS

: ASSEM RPF 1.128 ASSEM RPD = 1.140 PLANAR RPD = 1.071 AVE/PEAK GWD/T = 5.99/ 8.74
: PEAK PIN 1. 599 MAX PIN XY = 1.501 MAX CHA = 1.463 PEAK KW/FT = 8.366

T~ : @ 15,1 @ 15,1 @ 51 PEAK W/CM = 274,489

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.501 LOCATION =15, 1

: 1.432: 1.302: 1.249: 1.253: 0.000: 1.217: 1.155: 1.122: 1.107: 1.116: 0.000: 1.044: 0.980: 0.950: 0.949:

P PN PO fenn P PO DU PO Feoecmeteaaans P PN P P PO .

: 1.404. 1.265. 1.204. 1.312. 1.327. 1. 315 1.236: 1.187: 1.175 1. 188 1. 135 1. 056 0. 905 0. 872 0.864:

T Foeennn b PO P Hoeeaas Feceaeateaaaan Feeee e baaaean Faeeenn PO

: 1.406 1. 259 1. 188 1.275 1. 299 0.000: 1.233: 1.156: 1.164 0. 000 1. 088 0. 997 0. 856 0. 824 0.811:

e eeadbeaeaas beeeenn beaeens PSSP PR P feeaeen PN PN beeenn P deaees Feeenan PR
: 1.447 1. 413 1. 314 1.255: 1.234: 1.234: 1.166: 1.116: 1.094: 1.085: 1.012: 0.952: 0.912: 0.879: 0.786:

: 1.440 1. 449 0. 000 1. 257 1.150: 1.099: 1.060: 1.018 0. 966 0. 912 0. 862 0. 842 0.000: 0.728: 0.594:

..... +------+----.-+------+------+------+------+------+------+-----.+------+------+-----.+------+-------

0.000: 1.435: 1.332: 1.220: 1.152: 1.104: 1.056: 1.009: 0.960: 0.910: 0.855: 0.808: 0.771: 0.704: 0.000

~— ennnnn Fereenn Feeennn PR P P PR Feeennn PR deeannn Fonenan P Heeeonn Foenans
1.427: 1.386: 1.279: 1.210: 1.176: 1.162: 1.083: 1.021: 0.983: 0.954: 0.868: 0.792: 0.730: 0.669: 0.560

------- OO S S S SR SR

1 393 1 243 1 163 1 237 1.242: 0.000: 1.140 1.050: 1 034 0 000 0 912 0 805 0 659 0 595 0.538
..................................... +......+...... O S PR S ......+......+......-

1 419 1. 277 1. 205 1. 300 1. 295 1.258: 1.158: 1. 088 1. 049 1. 027 0. 949 0. 843 0. 680 0. 606 0.538

...... +------+‘-...-+------+---~-.+..----;------+-..-.. R S S P SR

1.501: 1.378: 1.315: 1.300: 0.000: 1.215: 1 130 1. 069 1. 022 0. 992 0. 000 0. 843 0. 740 0. 650 0.560



SIMULATE - 3 * STUDSVIK

RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 04

: ASSEMBLY LABEL: H152

BATCH

. ASSEM RPF = 0.755 ASSEM RPD

. oweon- P PR b aeanann beeenen P PN PN PO P Feeannn Feeennn P .

: 0. 644 0. 626 0. 574 0. 534 0. 508 0. 490 0. 443 0. 403 0. 373 e. 346 0.294:

Ceeeaan Focann- deeecan oo Fonean- PN beeeene P P beeeeen s P PN P PN :

: 0. 615: 0.000: 0.548: 0.497: 0.486: 0.000: 0.424: 0.373: 0.306: 0.281: 0.262:

. Foeenn- Feeooen Heemenn FOR Heeeaa- [ Feeonns Fenaan- . Foeanan Foeenan oo Fecennn Feeenas :

561: 0.539: 0.489: 0.454: 0.434: 0.424: 0.390: 0.348: 0.282: 0.258: 0.240:

*2PXP’

850:

PEAK PIN =

0.
: 0.

: 0.

1.611 MAX PIN XY
e 1.1

- PLANAR PIN POMWERS

.911. 0.826. 0.739. 0.

808: 0.728: 0.673: 0.

648: 0.593: 0.621: 0.

579: 0.537: 0.571: 0.

SERIAL =

(MS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 22

H152 1A,JAK = 13,15,13  SEG TYPE/ROT 13/ 0

= 13 208 PINS
= 0.764 PLANAR RPD = 0.717 AVE/PEAK GWD/T = 3.89/ 8.14
= 1,513 MAX CHA = 1.379 PEAK KW/FT = 8.434
e 1,1 @ 1.1 PEAK W/CM = 276.704

(K-PLANE = 1.0) PEAK = 1.513 LOCATION = 1.1

683 0. 643 0. 606 0. 571 0. 537 0. 503 0. 469 0. 442 0. 422 0. 387 0.000:

** RUN TIME: 09.17.29.%** DATE: 00/08/21 100.0% FLOW 100.0% POWER
363.80 PPM

5.000 GWD/MT



13
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Cycle 05 Peripheral Assembly Locations

M N Q R X Z
1121
1129
1137
1261
1153

Eighth Core Reflective Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 6.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 19
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.45.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 05 417.92 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: 1121 SERIA 1121 IALJAK = 9,16,13 SEG TYPE/ROT 16/ 3
ATCH 6 208 PINS

: ASSEM RPF = 0.959 ASSEH RPD = 0.962 PLANAR RPD = (.907 AVE/PEAK GWD/T = 6.22/ 8.55

PEAK PIN = 1.292 MAX PIN XY = 1.218 MAX CHA = 1.203 PEAK KW/FT = 6.821
e 11, 2 e 11, 2 @ 10, 2 PEAK W/CM = 223.799
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.218 LOCATION = 11, 2



SITMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 20
100.0% FLOW 100.0% POWER

RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.45.%* DATE: 00/08/21
CASE 1 STEP 0 CYCLE 05

: ASSEMBLY LABEL: I129 SERIAL = 1129 IA,JAK = 10,16,13 SEG TYPE/ROT 16/ 3

: BATCH = 6 208 PINS

: ASSEM RPF = 1.013 ASSEM RPD = 1.015 PLANAR RPD = 0.958 AVE/PEAK GWD/T = 6.51/ 9.25
- E : PEAK PIN = 1.436 MAX PIN XY = 1.354 MAX CHA = 1.329 PEAK KW/FT = 7.583
el : @ 10, 2 @ 10, 2 @ 10, 2 PEAK W/CM = 248.784

*2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1,354 LOCATION = 10,

419.28 PPM

6.000 GWO/MT



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-96-03
CASE 1 STEP 0 CYCLE 05

SERIAL = I137
BATCH = 6
= (.834 ASSEM RPD =
= 1.362 MAX PIN XY =
@ 5,2 e

. ASSEMBLY LABEL: 1137

. ASSEM RP
: 1.285
5, 2

é
©
—
ZNn

"2PXP’

194: 0.000: 1.106: 1.

.259: 1.206: 1.

Teenenn Feneenn Foeonns 4oraenn Feonans Heanann 4-e-

231: 1.224: 1.185: 1.

.183: 1.134: 1.

[ doreans F P Foeonan Feceaan oo
1.228: 1 147: 1.096: 1 176 1.180: 0 000 1
ceaee- PO PO Foreeadeaaans PO -
1.236: 1 137 1. 103 1. 083 0.

.265: 1.195: 1.

Caeeaa- Fennann Feeeann Feennn- P Feeannn P

.945: 0.890: 0.835: 0.780: 0.721: 0.671: 0.

.285: 1.222: 1.124: 1.054: 1.001: 0

.274: 0.000: 1.128 1. 023 0. 964 0.

teaeean- oroan- teeena- Feoenn- P P e

065: 0.989: 0.937: 0.

.195: 1.163: 1.

.150: 1.090: 1.

teeneen Heeen-- P Foeeenn . boen

.141: 1.102 1. 003 0. 926 0. 872 0.

.158: 0.000:

Ceeeaan Foeoan- Foenn- Feeonan Foeana- Hoeoon- o

.112: 1.037: 0.934: 0.859: 0.801: 0.

PP Foeann- Fecanan deeaen- Fecennn Foanons e

.891: 0.823: 0.852: 0.827: 0.000: 0.

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE

TIA,JAK = 11,16,13

0.835 PLANAR RPD =
MAX CHA =

- PLANAR PIN POWERS (K-PLANE = 1.0)

021: 0.957: 0.909: 0.

0.999: 0.894: 0.833: 0.

.039: 0.954: 0.884: 0.835: 0.799: 0.

| DEC CREATED 98/10/26 ** PAGE
** RUN TIME: 09.17.45.** DATE: 00/08/21

21
100.0% FLOW 100.0X POWER
419.28 PPM 6.000 GWD/MT

SEG TYPE/ROT 16/ 3

208 PINS
0.788 AVE/PEAK GWD/T = 5.14/ 8.56
1.262 PEAK KW/FT = 7.193
235.998

e 4,1 PEAK W/CM =

016: 0.953: 0.903: 0.870: 0.000: 0.725: 0.632: 0.560: 0.455:

e eeannn e Feeenan Feeenan- Foeennn teenane Foeannnt

081: 1.006: 0.960: 0.933: 0.850: 0.748: 0.597: 0.531: 0.473:

b P foeaann P PN P P +-.....;
996: 0.928: 0.882: 0.847: 0.760: 0.684: 0.622: 0.562: 0.459:
eeteeeene beeanen PR P PN PN PN Feeneens

630: 0.564: 0.000:

915: 0.865: 0.806: 0.747: 0.694: 0.665: 0.000: 0.551: 0.434:

e Foennn Feeenans Fevaaan toeecan P Feeenn- Fecannn :

903: 0.872: 0.793: 0.721: 0.664: 0.620: 0.582: 0.508: 0.404:

894: 0.000: 0‘782: 0.693: 0.635: 0.585: 0.536: 0.479: 0.385:

eebenaann P PN P PN P P +--..-.;

836: 0.802: 0.727: 0.659: 0.605: 0.564: 0.530: 0.464: 0.371:

782: 0.732: 0.676: 0.622: 0.575: 0.550: 0.000: 0.458: 0.365:

s eeeeans docanen Feeona- Feeocnn Foeeon- [ S +oenen- eroon- :

744: 0.690: 0.638: 0.589: 0.540: 0.500: 0.470: 0.424: 0.000:

719: 0.655: 0.611: 0.577: 0.512: 0.458: 0.417: 0.381: 0.319:

R teaennn benanon- eeene- Foeeons Foeonnn Feeaenn Foroenat

701: 0.620: 0.589: 0.000: 0.490: 0.424: 0.343: 0.311: 0.287:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 22
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.45.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 05 419.28 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: I261 SERIAL = I261 TA.JAK = 12,15,13  SEG TYPE/ROT 7/ 3

: BATCH = 7 208 PINS

: ASSEM RPF = 1,107 ASSEM RPD = 1.109 PLANAR RPD 1.046 AVE/PEAK GWD/T = 6.87/ 9.75

: PEAK PIN = 1,534 MAX PIN XY = 1.447  MAX CHA 1.391 PEAK KW/FT = 8.100
@ 6,1 @ 6,1 @ 6.1 PEAK W/CM = 265.764

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.447 LOCATION = 6, 1

© 1.393: 1.315: 1.250: 1.178: 1.145: 1.128: 1.052: 0.992: 0.954: 0.926: 0.845: 0.770: 0.708: 0.649: 0.544:

R +ooosen R L EEE R L SRR Fooenos Foovoan LR LR LR decaven Feoeooe Feoceon Foreonn +reouenr

: 1.336: 1.241: 1.218: 1.204: 1.208: 0.000: 1.105: 1,017: 1.002: 0.000: 0.889: 0.783: 0.707: 0.638: 0.523;

Pevesnedaccacetenccectecceceteacncnataaanan L 2RI R R R R RS R . I N LR LRI

: 1.242 1. 228 1, 200 1. 225 1. 221 1.122: 1.122: 1.052 1. 015 0. 901 0. 836 0. 743 0. 662 0. 592 0.469:

e P P P beeeenn beennn toerons toeonnn P P Feeeenn PO PN P +-----.;

.139: 1.204: 1.253: 1.259: 0.000: 1.145: 1.088: 1.028: 0.985: 0.958: 0.000: 0.799: 0.703: 0.565: 0.486:

—



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 23
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.17.45.** DATE: 00/08/21 100.0x FLOW 100.0X% POWER

CASE 1 STEP 0 CYCLE 05 419.28 PPN

: ASSEMBLY LABEL: I153 SERIAL = 1153 TIA,JAK = 13,15,13 SEG TYPE/ROT 6/ 0
: BATCH = 6 208 PINS
: ASSEM RPF = 0.720 ASSEM RPD = 0.721 PLANAR RPD = 0.680 AVE/PEAK GWD/T = 4.39/ 8.51
PEAK PIN = 1.418 MAX PIN XY = 1.338 MAX CHA = 1.300 PEAK KW/FT = 7.490
e 1,1 @ 1,1 @ 1,1 PEAK W/CM = 245.730

"2PXP - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.338 LOCATION = 1.1

: 1.336: 1.189: 1.113: 1.200: 1.191: 1.151: 1.053: 0.986: 0.947: 0.928: 0.856: 0.759: 0.609: 0.544: 0.482;

MR e + ------ + ------ + ------ + ------ + ------ + ------ + ------------------ + ------ + ------ + ------ + ------ M

: 1.268: 1.114. 1.030. 1. 091 1. 088 0. 000 0. 985 0. 901 0. 884 0. 000 0. 776 0. 683 0. 556 0. 503 0.455:

: 1.250: 1.201: 1.092: 1. 018 0. 981 0. 961 0. 886 0. 829 0. 793 0. 768 0. 695 0. 632 0. 582 0. 535 0.445:

....... +..----+------+------+------+~--~--+-..---+.-----+------+------+------+------+------+------+--.--';

: 0.000: 1.193: 1.089: 0.981: 0.912: 0.864: 0.818: 0.773: 0.730: 0.687: 0.642: 0.604: 0.576: 0.525: 0.000:

teeeee- fomeenn PN feaenn P P Heeennn Heeann teeeean Fecena- Heeanan Feeecectocaann Heonnan Fevann-

: 1.164: 1.153: 0.000: 0. 962 0. 865 0. 814 0. 773 0. 733 0. 689 0. 644 0. 605 0. 588 0. 000 0. 504 0.406:

[ derennn . denennn P PO P PN beeennn PN Feennnn deenn P P +------;

: 1.078: 1.056: 0.988: 0.888: 0.819: 0.774: 0.745: 0.720: 0.663: 0.611: 0.570: 0.539: 0.514: 0.457: 0.372:

[ deeaoan PO beaeeen PN P P P P feeeean P Feeeenn P P P

: 1.018: 0.989: 0.904: 0. 831 0 775 0. 734 0. 720 0. 000 0. 640 0. 578 0. 537 0. 502 0. 466 0. 424 0.349:

: 0.945: 0.932 0. 000 0. 771 0. 690 0. 646 0. 612 0. 579 0. 542 0. 506 0. 475 0. 461 0. 000 0. 397 0.322:

teveeen . PO e S S Freeateeanns Foenenn PR Foeeeedanennn :

: 0.000: 0.859: 0.779: 0. 698 0. 644 0. 607 0. 572 0. 538 0. 506 0. 475 0. 443 0. 416 0. 398 0. 365 0.000:

: 0.802: 0.762: 0.687: 0.636: 0.607: 0.591: 0.541: 0.503: 0.479: 0.462: 0.417: 0.380: 0.351: 0.325: 0.276;

....... T T LT e N e L T Ee

: 0.703: 0.612: 0.559: 0.585: 0.579: 0.000: 0.516: 0.468: 0.457: 0.000: 0.399: 0.352: 0.288: 0.265: 0.246:

..... S O S S PP S

0 618 0. 546 0. 506 0. 538. 0.528. 0.507. 0.460. 0.427. 0.408. 0.398. 0.366. 0.326. 0.265. 0.242. 0.225:

------ +------+------+-----.+------+------+------+------+------+------+-.----+--.--.+------+------+------;

0 485 0. 485 0. 457 0. 447 0. 000 0. 409 0. 374 0. 351 0. 334 0. 324 0. 000 0. 277 0. 247 0. 226 0.192:

6.000 GWD/MT
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Cycle 06 Pefipheral Assembly Locations

M N Q R X Z
J121
J129
J137
J161
J163

Eighth Core Reflective Symmetry




SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5 08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 06

: ASSEMBLY LABEL: J121 SERIAL = Jl121 IAJJAK =

: -BATCH = 10

: ASSEM RPF = 1.071 ASSEM RPD = 1.077 PLANAR RPD =

: PEAK PIN = 1.457 MAX PIN XY = 1.351 MAX CHA =
@ 10, 2 e 10, 2 @

9,16,13 SEG TYPE/ROT 12/ 3
208 PINS

0.999 AVE/PEAK GWD/T =

1.328 PEAK KW/FT =

10, 2 PEAK W/CM =

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0)

** RUN TIME: 09.18.00.%* DATE: 00/08/21

6.04/ 8.
7.666
251.516

DEC CREATED 98/10/26 ** PAGE 18

100.0% FLOW 100.0% POWER
465,08 PPM 5.000 GWD/MT

28



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 06

SEG TYPE/ROT 12/ 3
208 PINS
0.985 AVE/PEAK GWD/T =
1.338 PEAK KW/FT =
5,2 PEAK W/CM =

: ASSEMBLY LABEL: J129 SERIAL = J129

: BATCH = 10

: ASSEM RPF = 1,056 ASSEM RPD = 1.062 PLANAR RPD =

: PEAK PIN = 1,470 MAX PIN XY = 1.363 MAX CHA =
@ 6,2 e 6, 2

IA,JAK = 10,16,13

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.

** RUN TIME: 09.18.00.** DATE: 00/08/21

5.82/ 8.
7.735
253.774

DEC CREATED 98/10/26 ** PAGE 19

100.0X FLOW 100.0% POWER
462.89 PPM 5.000 GWD/MT

22



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-96-03
CASE 1 STEP 0 CYCLE 06

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE

** RUN TIME: 09.18.00.%* DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 20

100.0% FLOW 100.0% POWER
462.89 PPM 5.000 GWD/MT

: ASSEMBLY

. ASSEM RPF =
. PEAK PIN =

LABEL: J137 SERIAL = J137
BATCH = 10
0.844 ASSEM RPD = (.849 PLANAR RPD =
1.381 MAX PIN XY = 1.281 MAX CHA =
@ 5,2 @ 5,2 (]

IA,JAK = 11,16,13

0.787 AVE/PEAK GWD/T =
1.258 PEAK KW/FT =
4,1 PEAK W/CM =

SEG TESEIROT 12/ 3
4.45/ 7.39

7.267
238.427

"2PXP’

- PLANAR PIN POWERS

(K-PLANE = 1.0) PEAK =

1.281 LOCATION =

5 2

.178: 1.132: 1.233: 1.228: 1.190: 1.087: 1.013: 0.967: 0.942: 0.859: 0.

756: 0.603: 0.536: 0.476:

Peeeaas Hoenoen L Feeenen Feenens Feeonnn Foeenan Feroan- P Feeans Feanen- Foena- Focaea- e Feeeanne :

:1.221: 1.

142: 1.093: 1.177: 1.182: 0.000: 1.073: 0.976: 0.954: 0.000: 0.824: 0.

719: 0.580: 0.518: 0.462:

e oo Feeceon LR +e-ee-- Feoenes Foanoes Fonooos Foennen R R R AR R L Feoosnoes

.262: 1.193: 1.136: 1.104: 1.085: 0.999: 0.932: 0.886: 0.852: 0.764: 0.

.137. 1.099. 1.000 0. 924 0. 870. 0.835. 0.802. 0.727. 0.658. 0.606. 0.

689: 0.627: 0.566: 0.461:

565. 0.531 0.464 0.370;

RS e P P PR P POUS Feeeenn e abaanaan P P PO PO

©1.102: 1.

154: 0.000: 0.995: 0.892: 0. 831 0. 780 0. 730 0. 675 0. 622 0. 574 0.

550 0. 000 0. 458 0.363:

Cemeeee PN Fonann- Foeannn Foeeonn Feeeonn feeennn P PO P P feaeenn PP deeeens P .

: 0.000: 1.

108: 1.033: 0.930: 0.856: 0.798: 0.742: 0.688: 0.637: 0.588: 0.539: 0.

500: 0.470: 0.424: 0.000:

Teeeeen e Heneenn Feeneen oeoann Feeennn Hevaean eaenan Hevnann Heeennn Feenenn Foeennn Hoononn Heraann eeenan :

.035: 0.951: 0.880: 0.832: 0.796: 0.716: 0.653: 0.609: 0.575: 0.510: 0.456: 0.416: 0.380: 0.317:

------- e S U O S S
0.980: 0.886: 0.817: 0.848: 0.823: 0.000: 0. 698 0. 617 0. 587 0. 000 0. 487 0. 422 0. 340 0. 308 0.284

....... ;.-..--+------+------+------+------ Foeecnadocoancotocaeaatoaaann ------+------+------+------+......;
0.956: 0.861: 0.791: 0.823: 0.785: 0. 728 0. 638 0. 572 0. 528 0. 499 0. 446 0. 388 0. 310 0. 281 0.260:

feeee. PUUOR P P deeenne P PO deeennn P P PN P P beeeann PN ;
0.876: 0

.858: 0.785: 0.738: 0.000: 0.614: 0.537: 0.480: 0.436: 0.406: 0.000: 0.

325: 0.285: 0.258: 0.220:



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 06

DEC CREATED 98/10/26 ** PAGE 21

*+ RUN TIME: 09.18.00.** DATE: 00/08/21 100.0% FLOW 100.0% POWER

462.89 PPN

. ASSEMBLY LABEL: J161

@ 6,2

SERIAL = J161 IA,
: BATCH =
: ASSEM RPF = 1.123 ASSEM RPD =
: PEAK PIN = 1,570 MAX PIN XY =

@

10

JAK = 12,15,13  SEG TYPE/ROT 10/ 3
208 PINS

1.130 PLANAR RPD = 1.048 AVE/PEAK GWD/T = 5.89/ 8.46
16452 MAX CHA = 1.450 PEAK KW/FT = 8.261

g 51 PEAK W/CM = 271.039

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0)

: 1.332: 1.321: 1.264: 1.265: 0.000: 1.225: 1.

161: 1.127: 1.110: 1.118: 0.000: 1.041: 0.978: 0.945: 0.865:

e +oeman- Fovonn- Foeneon Femeann Foemoen dereeans Heeaaon Foennn Heonon- Focenan Foenon- Foaaaan Fereaan Feenaan :

: 1.417: 1.276: 1.213: 1.321: 1.334:

1.321: 1.

239: 1.189: 1.175: 1.187: 1.135: 1.054: 0.900: 0.865: 0.855:

Ceeeeeedeenaan Feeeen P P PO P S PO

1 412 1.264; 1.190: 1.279: 1.300:

0.000: 1.

231: 1.154 1. 160 0. 000 1. 082 0. 991 0. 849 0. 815 0.799:

[, PO PN P deene teeannn oronne Feeaan P P P P dereann P M

: 1.444: 1.414: 1.313: 1.

252:

.159: 1.109: 1.086: 1.077: 1.004: 0.944: 0.903: 0.868: 0.771:

e P doceaas emeaen e Feeaaan foeeon- Freeanon Fononnn Fonann oneenns Feeanan Foveaan Feeaans Femenan

: 0.000: 1.456: 1.359: 1.

: 1.189:

1.150: 1.

111: 1.071: 1.034: 0.996: 0.952: 0.921: 0.904: 0.855: 0.000:

HERRE Faeaan- Feoeonas LR Feeeoe. LR Feceon- LR L AR Foeoone +oveoen Foeoonn Feoeoaen Feevonn 4

: 1.439: 1.456: 0.000: 1.

. 1. 363: 1. 356 1. 269 1.

: 1.171:

1.123: 1.

088: 1.052: 1.007: 0.962: 0.922: 0.915: 0.000: 0.824: 0.691:

.094; 0.000 1. 004 0. 922 0. 868 0. 823 0. 775 0. 714 0.596:

I feeaenn P P Femane Faeenon Foneon- Feomnen M P feeenn P Feenn deeeann PSP .

: 1.365: 1.366: 1.305: 1.

: 1.125:

1.081: 1.

056:.1.034: 0.966: 0.901: 0.851: 0.812: 0.780: 0.699: 0.575:

teeenns PO Fonen Feennen omeann Heennn- Heeann Hevaann Fonnenn boens b teeeeen bt boeenn

: 1.398. 1.411. 0.000. 1.

: 1.119:

1.068: 1.

028: 0.986 0. 937 0. 885 0. 837 0. 818 0. 000 0. 706 0.572:

HERER RS + ------ + ------ + ------ Fece-n- +eaesonn L LR + ------ + ------ + ------ + -------------------------

: 0.000. 1.390. 1.292. 1.

184:

1.116:

1.069: 1.

022 0. 976 0. 930 0. 882 0. 828 0. 782 0. 746 0. 679 0.000:

[ P PP PO Foeann- Feemann Feeean- P P P deeeenn PSR beeeeeabeenaan Feeennns

: 1.375: 1.339: 1.236: 1.

: 1.137:

1.123: 1.

046 0. 986 0. 948 0. 922 0. 838 0. 765 0. 704 0. 645 0.535:

taeeen- R Feeenn- Foceme- Foeeenn Freenes Feoneo- P P PO P P PN PN PO :

: 1.342: 1.196: 1.119: 1.

: 1,195:

0.000: 1.

098: 1.010: 0.996: 0.000: 0.878: 0.775: 0.633: 0.571: 0.513:

HERE SRR +eoaoann Feeoee- +eonnen L LR R +eeoann Foseoan L LR TR Foroona LR +eceen- L Feoveesn :

. 1.361: 1.223: 1.156: 1.

: 1.243:

1.206: 1.

112: 1.045: 1.006: 0.986: 0.912: 0.810: 0.652: 0.581: 0.514:

[ Feenoan Forenne Feeaan- Foeenn- Feeanan Feeennn Fecennne Foeenn- teoeon- Fereone Fecnann Fonann- A Femreans

: 1.320: 1.319: 1.257: 1.

.079: 1.021: 0.977: 0.949: 0.000: 0.807: 0.709: 0.624: 0.491:

5.000 GWD/MT



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-96-03
CASE 1 STEP 0 CYCLE 06

: ASSEMBLY LABEL: J153 YREIROT
: ASSEM RPF = 0.722 ASSEM RPD = 0.726 PLANAR RPD = 0.673 AVE/PEAK GWD/T = 3.72/ 7.18

PEAK PIN = 1.424 MAX
e 2.1

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0)
: 1.320: 1.321: 1.254: 1.

: 1.321: 1.175: 1.101: 1.

e onen- daeenn- Foeenon- toronnn +oeron- Hocennn e Fecaann Feeaonn Feceann teeaonn Feeonnn Feen- Feeann- .

. 1.254: 1.101: 1.018: 1.081: 1.079: 0.000: 0.979: 0.895: 0.879: 0.000: 0.772: 0.679: 0.552: 0.499: 0.450:

: 1.236: 1.189: 1.081: 1.
£ 0.000; 1.181: 1.079: 0.
g 1.150: 1.142: 0.000: 0.
g 1.065: 1.045: 0.978: 0.

....... B T s, T e L L T LT T T SN

: 1.006: 0.978: 0.894: 0.823: 0.767: 0‘727: 0.714: 0.000: 0.635: 0.573: 0.532: 0.498: 0.463: 0.421: 0.344:

: 0.961: 0.941: 0.878: 0.

: 0. 933 0. 922 0. 000 0.

teeen P Feeennn deann PO benn PO deaeann beeent P PO MU P PN deeeans

: 0.000: 0.850: 0.771: 0.690: 0.637: 0.600: 0.566: 0.532: 0.501: 0.470: 0.438: 0.413: 0.394: 0.361: 0.000:

[ teoaaen Foceen- Foeemen [ P Foeanan Focaon- Fecenan [ e oo +oaena- Foenenn Foeeoae Fooocnn :

. 0.792: 0.753: 0.679: 0.628: 0.600: 0.584: 0.535: 0.498: 0.474: 0.467: 0.413: 0.376: 0.348: 0.322: 0.271:
: 0.694: 0.603: 0.551: 0.
: 0. 609 0. 538 0. 498 0.

: 0.476: 0.476: 0.449: 0.

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5. 08.05 BASE

** RUN TIME: 09.18.00.** DATE: 00/08/21

SERIAL = J153
BATCH = 10

IA,JAK = 13,15,13  SEG ZYPE/ROT 10/ 0

MAX CHA = 1,284 PEAK KW/FT = 7.492
PEAK W/CM = 245.816

PIN Xy = 1.321
e 21 @ 1.1

PEAK = 1.321 LOCATION = 2,1

236: 0.000: 1.150: 1.066: 1.007: 0.962: 0.934: 0.000: 0.793: 0.695: 0.611: 0.477:

PRSP feaannn Feeenan Feeena- Feeenan oo Foeann deemen- Feenan e Fanenan Feeanan Fenana- Feeean- Foaneans

189: 1.182: 1.142: 1.045: 0.979: 0.941: 0.923: 0.851: 0.755: 0.604: 0.539: 0.477:

P Fenenns Feononn Feeeon- teeonnn Feaenne tonanen Foeron- toeennn Foeeon- taeonnn toeeen- e Feeean- Femaannt

009: 0.972: 0.953: 0.880: 0.823: 0.788: 0.763: 0.690: 0.629: 0.579: 0.531: 0.440:

[P Fenenas deeeeen Foenne Feeenan [ Foeenen Foenan- Foeenen P S Foeenen Foenan- Focaens Heenann Feennn- :

972: 0.904: 0.857: 0.812: 0.768: 0.725: 0.683: 0.638: 0.600: 0.572: 0.521: 0.000:

teeeann- Femeean Fereons [ S teeanen Foneen- Freanan [ Foeenan toeenn- Foeeme- Hoenen- Feeeann Feeoee- Feevonn

953: 0.857: 0.807: 0.767: 0.728: 0.684: 0.640: 0.601: 0.584: 0.000: 0.500: 0.401:

teeeaa e Fevann onenn- e Foeenn- Feemnnn Feeean- Foeannn Feennn- e Feenen- o . Feeeann .

879: 0.811: 0.767: 0.738: 0.714: 0.658: 0.606: 0.566: 0.535: 0.510: 0.453: 0.367:

Ceweaan PO P deaenn PN P P P PR P P $oennn PN e PN

788 0. 724 0. 684 0. 658 0. 635 0. 584 0. 537 0. 501 0. 474 0. 452 0. 402 0.327:

763 0. 683 0. 640 0. 606 0. 573 0. 537 0. 502 0. 470 e. 457 0. 000 0. 393 0.317:

Ceeeenn teemee- Foean- Foemae- Foeen- Foemae- [ Heeanon Fonenns Heeaaen Feeonan Heeenen L R Foennn Heenonn :

578: 0.572: 0.000: 0.510: 0.463: 0‘452: 0.000: 0.394: 0.348: 0.284: 0.261: 0.241:

Teeenn bbb adan s S S PO PN PO boneen Foennn

530 0. 521 0. 500 0. 453 0. 421 0. 403 0. 393 0. 361 0. 322 0. 261 0. 238 0.221:

[ PN P P P P PN PN P P PO Feeeann PO P PO .

439: 0.000: 0.401: 0.367: 0.344: 0.327: 0.318: 0.000: 0.272: 0.242: 0.221: 0.187:

DEC CREATED 98/10/26 ** PAGE 22
100.0% FLOW 100.0% POWER
462.89 PPM

5.000 GWD/MT
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Eighth Core Reflective Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.18.14.** DATE: 00/08/21

CASE 1 STEP 0 CYCLE 07

: ASSEMBLY LABEL: K121 SERIAL = K121 IA,JAK = 9,16.13 SEG TYPE/ROT 17/ 3
208

: - BATCH = 15 PINS

: ASSEM RPF = 0.998 ASSEM RPD = 1.008 PLANAR RPD = 0.948 AVE/PEAK GWD/T =

: PEAK PIN = 1.369 MAX PIN XY = 1.287 MAX CHA = 1.266 PEAK KW/FT =
@ 10, 2 e 10, 2 @ 10, 2 PEAK W/CM =

6.76/ 9.28

7.174
235.367

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.287 LOCATION = 10, 2

: 1.161: 1.233: 1.218: 1.136: 1.074: 1.035: 1.014: 0.994: 0.921: 0.852: 0.799: 0.

DEC CREATED 98/10/26 ** PAGE 18
100.0% FLOW 100.0% POWER
467.95 PPM

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 07

: ASSEMBLY LABEL: K129 SERIAL = K129
: BATCH = 15
: ASSEM RPF = 0.989 ASSEM RPD =
: PEAK PIN = 1,382 MAX PIN XY = 1,300 MAX CHA = 1.276

@ 6,2 @ 6,2 e 5.2

IA,JAK = 10,16,13  SEG TYPE/ROT 17/ 3

208 PINS
PEAK KW/FT =
PEAK W/CM =

"2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK =

- 1.139: 1.188: 1.163: 1.167: 0.000: 1.103: 1.025: 0.969: 0.928: 0.903: 0.000: 0.771: 0.

Seeena- Fenenn- teoan-- Feeona- +oeene- Feeanne Foreoan oo doaonnn deeaenns Feeonan Hoenee e

:1.138: 1.106: 1.209: 1.213: 1.184: 1.091: 1.025: 0.988: 0.969: 0.894: 0.798: 0.

** RUN TIME: 09.18.14.** DATE: 00/08/21

0.999 PLANAR RPD = 0.940 AVE/PEAK GWD/T = 6.52/ 9.
7.245
237.697

DEC CREATED 98/10/26 ** PAGE 19
100.0% FLOW 100.0X% POWER
469.20 PPM 6.000 GWD/MT

19

683: 0.614: 0.510:

ceeeca Fevann- .

650: 0.589: 0.5372



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.18.14.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 07 469.20 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: K137 SERIAL = K137 IA,JAK = 11,16,13  SEG TYPE/ROT 17/ 3
: BATCH = 15 208 PINS
: ASSEM RPF = 0.796 ASSEM RPD = 0.804 PLANAR RPD = 0.756 AVE/PEAK GWD/T = 5.00/ 8.32
- : PEAK PIN = 1.311 MAX PIN XY = 1.233 MAX CHA = 1.211 PEAK KW/FT = 6.872
- : @ 5,2 @ 5 2 e 4,1 PEAK W/CM = 225.456

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.233 LOCATION = 5, 2

:1.189: 1.205: 1.156: 1.146: 0.000: 1.063: 0.978: 0.918: 0.871: 0.839: 0.000: 0.701: 0.611: 0.541: 0.439:

teeeaen e Fonenn- aeonon Foenann teconnn toeeon- Foreonn . teeonnn Fonron- Feane- Fonoenn Foaeons teennn- :

:1,213: 1.133: 1.087: 1.181: 1.175: 1.139: 1.040: 0.968: 0.925: 0.899: 0.820: 0.722: 0.577: 0.512: 0.455:

[ Feeannn Foeeon- teeena- L Fecenns Heonenn Focaonn [ Fonen Foenenn Foeenan Heenenn- oo Feooann :

: 1.177: 1.099: 1.051: 1.129: 1.133: 0.000: 1.027: 0.935: 0.912: 0.000: 0.787: 0.687: 0.555: 0.495: 0.442:

[ Feenann . doeeenn PO PO P beeenn Foeeenn PSR P Feeennn P Faeeaans

. 1.186: 1.214: 1.146: 1.091: 1.059: 1.040: 0.957: 0.892: 0.848: 0. 815 0. 731 0. 659 0. 599 0. 541 0.441:

[T Feceeen oo Foeeans oo Feoaenen Feeaoes Fenennn Feonenn Foenen beeeaan P P P P :

© 0.000: 1.233: 1.173: 1.079: 1.011: 0.961: 0.907: 0.855: 0.802: 0.750: 0.693: 0.645: 0.606: 0.542: 0.000:

: 1.154; 1,223: 0.000 1. 083 0. 982 0. 926 0.879: 0.830: 0.775: 0.718: 0.666: 0.640: 0.000: 0.530: 0.416:

: 0.948: 0.856: 0.790. 0.818. 0.793. 0.000. 0.672. 0. 593 0. 564 0. 000. 0.469. 0.405. 0.327. 0.297. 0.274;

[ Foennn- doccccabecceatiocondenaann P deeeen PR P PSR P P PO Foeaean :

: 0.924: 0.832: 0.764 0. 794 0. 756 0.701: 0.614: 0.550: 0.508: 0.480: 0.429: 0.373: 0.299: 0.270: 0.250:

[ Feoaman [ PO P deeann Foeeann Foeaon- Fecaann L L Foenn- Foeenn- Feanean E :

: 0.847: 0.829: 0.758: 0.713: 0.000: 0.594: 0.519: 0.464: 0.421: 0.392: 0.000: 0.314: 0.275: 0.249: 0.212:



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-96-03
CASE 1 STEP 0 CYCLE 07

3 #** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE

** RUN TIME: 09.18.14.%* DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 21

100.0% FLOW 100.0X POWER
469.20 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: K161 SERIAL = K161
: BATCH = 15
: ASSEM RPF = 1.067 ASSEM RPD = 1.07
: PEAK PIN = 1,494 MAX PIN XY = 1.40
@ 6,2 @ 6,

IA,JALK = 12,15,13  SEG TYPE/ROT 15/ 3

208 PINS
7 PLANAR RPD = 1.013 AVE/PEAK GWD/T = 6.69/ 9.65
6 MAX CHA = 1.400 PEAK KW/FT = 7.833
2 @ 51 PEAK W/CM = 256.998

"2PXP’ - PLANAR PIN POMERS

(K-PLANE =

1.0 PEAK = 1.406 LOCATION = 6, 2

: 1.300: 1.287: 1.233: 1.233: 0.000: 1.

194: 1.132: 1.099: 1.082: 1.088: 0.000: 1.012: 0.949: 0.

917: 0.838:

Ceaean- Focnenn Foeon- Feennn doeanns Freanen +oenae- Freoren Foeeon- Feeenen Foecnnn Foeenan Feoovan Feeonnne Foeanen :

: 1.375: 1.241: 1.181: 1.283: 1.296: 1.

282: 1.204: 1.156: 1.142: 1.153: 1.100: 1.023: 0.874: 0.

840: 0.828:

[T N Foeene oo Feeenan Feeaaen +oeean- Feeenen Hoaeon- Feeanen Foeenn- +oeennn Focenn- Focoenn Feenonn :

: 1.368: 1.227: 1.157: 1.240: 1.261: 0

.000: 1.195: 1.119: 1.126: 0.000: 1.050: 0.962: 0.825: 0.

791: 0.774:

HER RIS Foeamnn Feomeen. e Foeeooen +eeeoen Fecosen +oooaon Foceoan LR Foenoonn IR R R +eceonn +oceooo H

: 1.397: 1.368: 1.272: 1.213: 1.191: 1.

190: 1.124: 1.075: 1.053: 1.044: 0.973: 0.916: 0.875: 0.

84L: 0.748:

Cemeean P bt deraann Feeennn decaan- e PN PO P PO P P P .

: 0.000: 1.405: 1.315 1. 213 1.151: 1.

113: 1.076: 1.039: 1.002: 0.965: 0.923: 0.893: 0.876: 0.

828: 0.000:

Caeeeen Foenen- Feeon- Hoean PN Froaaan Foeeen- Freanen +eecon- Freenan Foenan- Focone- Feanan- Feeon- e :

: 1.388: 1.406: 0.000: 1.231: 1.132: 1.

087: 1.052: 1.018: 0.976: 0.932: 0.893: 0.886: 0.000: 0.

798: 0.671:

Caeeann Fenanae teaenn- P . oo Feooann S Feooann Fomaen- Feeeann Feeenen Feeanas Feenann Feanan- Foeean- :

: 1.336: 1.339: 1.283: 1.181: 1.113: 1.

072: 1.051: 1.033: 0.970: 0.910: 0.864: 0.832: 0.807: 0.

733: 0.6152

Teaanan + ........................ Faoeoen Feceene L R e TR EE RIS R LRIy S AR .

HE 316 1. 308 1.225 1. 153 1.097: 1.

059: 1.056: 0.000 0. 970 0. 891 0. 841 0. 796 0. 750 0.

692 0.580:

e PO PN PN P teononn Foreon- Fecnann P P P demenn PN deieann PO

: 1.317. 1.317. 1.259. 1.157. 1.086: 1.

043: 1.020. 0.999. 0.933. 0.871. 0.822. 0. 786 0. 755 0.

678: 0.559:

Caeana- b Feaeens P b . L S N I S P .

1 1.348: 1.360: 0.000: 1.180: 1.080: 1.

031: 0.991 0. 952 0. 904 0. 855 0. 809 0. 790 0. 000 0.

682: 0.555:

feeenn- Heenoan oocans teenae- Feoaon- +oeoonn Feooon- PN deeenn PSR deennn PSR e P Feennan :

: 0.000: 1.340: 1.247: 1.143: 1.076: 1.

031: 0.986: 0.941: 0.897: 0.850: 0.799: 0.755: 0.721: 0.

657 o.ooo!

Ceeeean P feaeenn P bermeebee e e aan b ann deeenn PN P et

:1.328: 1.292: 1.193: 1.127: 1.097 1.

082 1. 008 0. 950 0. 914 0. 888 0. 808 0.738: 0.680: 0.

623 0.519:

e E deeenne Feoeenn Forennn P P P beennn P P P Fevann- Faanan Feerann .

: 1.296: 1.156: 1.082: 1.149: 1.152: 0.

000: 1.057: 0.973: 0.958: 0.000: 0.845: 0.747: 0.612: 0.

552: 0.498:

. Foeeon- oeonne Feenen- Foaennn Feeneon Foaenan Feonoon Forenn- Feoraon orenne . oneon- eeone- deerenat

: 1.314: 1.184: 1.117: 1.202: 1.197: 1.

160: 1.070: 1.005: 0.968: 0.948: 0.876: 0.779: 0.629: 0.

561: 0.497:

Ceeenes Fooean- Frcene- [ [ S Feenoo- Focenan Hoanaan Foena- Foeneen Fonena- Hooman- +oneon- Foeoren Feonaaas

: 1.276: 1.274: 1.214: 1.198: 0.000: 1.

117: 1.039: 0.983: 0.940: 0.912: 0.000: 0.776: 0.682: 0.

600: 0.474:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 07

: ASSEMBLY LABEL: K153 SERIAL = K153 IA,JAK = 13,15,13

** RUN TIME: 09.18.

** 5 08,05 BASE
14.*%* DATE: 00/08/21
469.20 PPM

SEG TYPE/ROT 15/ 0

: BATCH = 15 208 PINS
: ASSEM RPF = 0.688 ASSEM RPD = 0.694 PLANAR RPD = 0.653 AVE/PEAK GWD/T = 4.23/ 8.21
: PEAK PIN = 1.366 MAX PIN XY = 1.285  MAX CHA = 1.249 PEAK KW/FT = 7.162
e 2.1 e 2,1 e 1,1 PEAK W/CM = 234,973
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.285 LOCATION = 2,1

: 1.284: 1.282: 1.216: 1.197: 0.000: 1.111:

1.028: 0.970: 0.926: 0.899:

0.000: 0.762: 0.668: 0.587: 0.460:

e PO P b Feeaes P P PR P Feeennn PO PN PO

: L. 285 1. 143 1. 069 1. 152 1.142 1. 103 1.

008: 0.943: 0.906: 0.887:

0.818: 0.725: 0.581: 0.519: 0.459:

Caeeaen P PO P P P P Feeeoen deoeonn Feenan- Foeeoe- Foonenn Focenan Foennnn Fovonan:

: 1.222: 1.072: 0.990: 1.048: 1.045: 0.000: 0.

945: 0.863: 0.846: 0.000:

0.742: 0.653: 0.531: 0.480: 0.433:

Ceeeaen teanann Feoennan Focnen- Feeonan deceoan Foenn- Fomaan eeonan Heorean Foeaon- +oenon- Feocenan Feoenn- Fenenn- :

: 1,205: 1.157: 1.051: 0.979: 0.942: 0.923: 0.

851: 0.795: 0.760: 0.735:

0.665: 0.605: 0.557: 0.511: 0.424:

Ceeeaa Feemean Fecenan F . doreaae teeenan Feieen- e dovoans P Feeen- Foeeoan dovanne Fecaenn deeenans

: 0.000: 1.150: 1.049: 0.944: 0.877: 0.830: 0.

785: 0.742: 0.700: 0.659:

0.614: 0.578: 0.551: 0.502: 0.000:

R R O e SRR R R + ------ + ------ + ------ + ------ + ------ + ------ + ------ L R

. L. 123 1. 112 0. 000 0. 926 0.832 0. 782 0.

743: 0.704: 0.661: 0.618:

0.580: 0.563: 0.000: 0. 481 0.387:

[, P P PN PN P P Feeennn Feenan- Feeeaan Feveen- P P beeennn P

: 1.041: 1.018: 0.952: 0.855: 0.788: 0.744: 0.

716: 0.691: 0.636: 0.586:

0.546: 0.516: 0.492: 0.437: 0.354:

e deen- Fecanan Feeaon- Foeonn L S ecaen- Heeena- Foeeon- Feooonn Feooan- e toeon- Foeenan Feooaans

: 0.983: 0.954: 0.871: 0.801: 0.746: 0.707: 0.

N L P PO Heeenn PO beeeeeedeeee e abaaaaan

: 0. 940 0. 918 0. 856 0. 767 0,705. 0.665. 0.639 0. 616 0. 566 0. 520

693: 0.000: 0.614: 0.555:

0.515: 0.481: 0.446: 0.406: 0.332;

0.485 0. 453 0. 436 0. 388 0.316:

e deenn Feennnn PN deeeens P P P P PN P beeenn P P

: 0.913: 0.899: 0.000: 0.743: 0.665: 0.622: 0.589 0. 557 0. 521 0. 486

0.456: 0.442: 0.000: 0.379: 0.307:

fereoe- oo Fonona- Foooan- . Facea- Foeon- P deneant PR PO Fooeonn Foeeons L Feenenn :

: 0.000: 0.830: 0.752: 0.673: 0.621: 0.585: 0.

550: 0.517: 0.487: 0.456:

0.425: 0.400: 0.381: 0.349: 0.000:

Caeenan Feenaa Fenoean N Foaeens Fevocen Foaan- Foeoan- Forenn- decaens Forean- Feemaan Fonran- P Feeneon- :

: 0.775: 0.736: 0.663: 0.613: 0.585: 0.569: 0.

521: 0.484: 0.461: 0.444:

0.400: 0.364: 0.337: 0.311: 0.262:

Ceeaaan Feennn- Feeonns Foaeae- [ S Feceann Feeenas Feeacn- Fonenn- Foenae- Foeonn Foeeans Fovann- L deenaan :

: 0.679: 0.590: 0,539: 0.565: 0.558: 0.000: 0.

497: 0.451: 0.440: 0.000:

0.383: 0.337: 0.276: 0.253: 0.234:

Camene- P S P P PO P PN PN P P Foeaenn Feeaenn Feeenan

1 0. 597 0. 527 0. 488 0. 518 0.

509: 0.488: 0.442: 0.410: 0.392: 0.383:

0.351: 0.313: 0.254: 0.231: 0.214:

teeeean feeeoan P PSSP PN Feeean- Foneon- +oemee- Focen- deeoan- L TR Feeeaen Foaanan Foreonn S :

: 0.467: 0.467: 0.440: 0.430: 0.

000: 0.393: 0.359: 0.337: 0.320: 0.310:

0.000: 0.265: 0.236: 0.215: 0.182:

DEC CREATED 98/10/26 ** PAGE 22
100.0% FLOW 100.0% POWER

6.000 GWD/MT
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Cycle 08 Peripheral Assembly Locations
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H139
L129
L130
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H105

Eighth Core Reflective Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-96-03 ** RUN TIME: 09.18.29.** DATE: 00/08/21 100.0% FLOW

CASE 1 STEP 0 CYCLE 08

DEC CREATED 98/10/26 ** PAGE 19

458.01 PPM

: ASSEMBLY LABEL: H139  SERIAL = H139 IA,JA.K = 9,16,13 SEG TYPE/ROT 14/ 0
-BATCH = 12 152 PINS

- ASSEM RPF = 0.328 ASSEM RPD = 0.448 PLANAR RPD = 0.419 AVE/PEAK GWD/T = 37.85/45.40

PEAK PIN = 0.683 MAX PIN XY = 0.639 MAX CHA = 0.517 PEAK KW/FT =

2.898

@ 15,1 @ 15,1 @ 14,1 PEAK W/CM = 95.064

*2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.639 LOCATION

: 0.514: 0.473: 0.439: 0.409: 0.000: 0.344: 0.307: 0.275: 0.247: 0.225: 0.000: 0.000:

:000: 0.000: 0.000:

[ P PO P P P P P PR R Heennnn PO

: 0. 511 0. 476 0. 446 0. 432 0. 402 0. 368 0. 329 0. 293 0. 264 0. 240 0. 217 0. 000

.000: 0.000: 0.000:

Caeeaan b P foaeenn beennn DU P Femeann Feenn P P PN P +oenen- oo :

: 0.519: 0.488: 0.458: 0.443: 0.413: 0.000: 0.340: 0.301: 0.273: 0.000: 0.223: 0.000:

000: 0.000: 0.000:

P e ens PO Feveans PP PO DU Feennan PN PR PP beenan Hoenan beeaenn

: 0.535 0. 521 0. 489 0. 451 0. 416 0. 381 e. 342 0. 304 0. 275 0. 249 0.225: 0.000:

.000: 0.000: 0.000:

------- +------+...---+...-.-+--....+.....-+--.---+------+------+-.----+.-.---+------+------+------+‘---.-;

. 0.000: 0.538: 0.506: 0.463: 0.418: 0.379: 0.342: 0.307: 0.276: 0.248: 0.227: 0.000:

;.0.554: 0.550: 0.524: 0.479: 0.432: 0.391: 0.358: 0.325: 0.291: 0.260: 0.238: 0.000:

.000: 0.000: 0.000:

HEE R + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ Feeanen Feoeo-- +------ R R
: 0.560. 0.554. 0.526. 0.485. 0.441. 0.401. 0.370 0. 000 0. 302 0. 269 0.247: 0.000: 0.000: 0.000 0.000:
SRR U SR OSSN U R e SR UU U U

: 0.570: 0.568: 0. 543 0. 500 0. 452 0. 412 0. 379 0. 346 0. 311 0. 279 0.258: 0.000:

0.

000: o.uoo 0.000:

------- +------+-----~+------+------+------+------+------+------+------+------+------+------+--.--.+----.--
0.586: 0.586: 0.000: 0.516: 0.466: 0.425: 0.388: 0.353: 0.320: 0.292: 0.270: 0.000: 0.000: 0.000: 0.000
....... +-.----+------+-.--.-+------+----.-;------;------+------+-.----+------+------;---...+..----;.-.----

: 0.000: 0.595: 0.568: 0.526: 0.481: 0.443: 0.405: 0.369: 0.336: 0.308: 0.285: 0.000:

.000: 0.000: o.oooi

Teeeeen PO PO deennn feeann P PN deeenn eeeean Feeeann Feaean- Formeabommae b

: 0.602. 0.599. 0. 571 0. 537 0. 505 0. 471 0. 431 0. 390 0. 360 0. 332 0. 307 0.000:

0.

ono 0. ooo 0.000:

Ceeenen + .................. + ...... + ...... + ...... + ...... + ........................ R TR R

: 0.605 0. 583 0. 561 0. 556 0. 530 0. 000 0. 457 0. 414 0. 384 0. 000 0. 330 0.000:

0.

ooo 0. ooo 0.000;

P P P PSP P PN I P P Feeaenn P teeeann Foeeon- P beeaeann

: 0.617: 0.595: 0.575: 0.575: 0.550: 0.517: 0.474: 0.433: 0.402: 0.376: 0.350: 0.000:

0.

000: 0.000: 0.000:

HER R + ------ + ------ + ------ + ------ + ------------------ + ------ + ------ + ------ + ------ R + ------ + -------

: 0.639: 0.618: 0. 597 0. 577 0. 000 0. 516 0. 474 0. 438 0. 405 0. 379 0. 000 0.000:

.000: 0.000: 0.000:

80.0% POWER
6.000 GWD/MT



SIMULATE - 3% STUDSVIK CMS STEADY-STATE 3-D
RUN: PIN RECO ** PROJECT: EA-PID-96-03
CASE 1 STEP 0 CYCLE 08

: ASSEMBLY LABEL: L100 SERIAL = L129
BATCH = 7

: ASSEM RPF = 0.853 ASSEM RPD = 0.819 PLANAR RPD
: PEAK PIN = 1.242 MAX PIN XY = 1.162
e 11, 2

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0)

© 1.032: 1.035: 0.965: 0.919: 0.000: 0.785: 0.700: 0.

Cemeaas oo onaons oo Fovaonn Feoeaen Feeeean +--

: 1.091: 0.993: 0.921: 0.960: 0.906: 0.824: 0.751: 0.

[P Feoveann Foenen oo Foeeon- E e +--

: 1.084: 0.983: 0.906: 0.935: 0.871: 0.809: 0.749: 0.

teeenn- P P deeann beenene P beennn $en

: 1.109: 1.100: 1.004: 0.932: 0.872: 0.816: 0.761: 0.

IA,JA.K = 10,16,13

MAX CHA =
e 11, 2 @

REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 20
** RUN TIME: 09.18.29.** DATE: 00/08/21 100.0% FLOW 80.0% POWER
459.04 PPM 6.000 GWD/MT

SEG TYPE/ROT 9/ 3

216 PINS
= 0.766 AVE/PEAK GWD/T = 5.14/ 7.98
1.154 PEAK KW/FT = 5.272
1,1 PEAK W/CH = 172.970

PEAK = 1.162 LOCATION =11, 2

637: 0.587: 0.552: 0.000: 0.454: 0.398: 0.355: 0.290:

R ST Foeneen oneann Foaenon Foneaa- Foeene- oaee :

689: 0.634: 0.588: 0.545: 0.486: 0.391: 0.351: 0.318:

ceeabenaan doemean Feenan +eenon- Focenan e Feannan :

692: 0.639: 0.587: 0.537: 0.488: 0.399: 0.361: 0.330:

....+ ...... + ...... + ...... + .................. + .......

707 0. 654 0. 602 0. 550 0. 501 0. 458 0. 421 0.352:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR **
RUN: PIN RECO ** PROJECT: EA-PID-96-03

CASE 1 STEP 0 CYCLE 08

: ASSEMBLY LABEL: L100 SERIAL = L130 IA,JAK = 11,16,13

** RUN TIME: 09.18.29.

5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 21
** DATE: 00/08/21 100.0% FLOW  80.0% POWER
459.04 PPM 6.000 GWD/MT

SEG TYPE/ROT 9/ 3

: BATCH = 7 216 PINS
: ASSEM RPF = 0.729 ASSEM RPD = 0.701 PLANAR RPD = 0.655 AVE/PEAK GWD/T = 4.19/ 7.29

PEAK PIN = 1,229 MAX PIN XY = 1.150 MAX CHA = 1.116
e 2,1 e 2,1 @ 1,1

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK =

. 1.048: 1.052: 0.972: 0.916: 0.870: 0.829: 0.788: 0.743: 0.691: 0.635: 0.

e dewean- Feeennn e e S teeeann toenone Feceonn Heenens -

: 0.987: 1.007: 0.938: 0.886: 0.842: 0.805: 0.779: 0.751: 0.680: 0.614: 0.

PEAK KW/FT =
PEAK W/CM =

5.216
171.141

1.150 LOCATION = 2, 1

580: 0.528: 0.480: 0.438: 0.361:

ceedeenan- Foean- L Fecnean :

557: 0.506: 0.458: 0.415: 0.336:



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-96-
CASE 1 STEP 0 CYCLE 08

3 ** STUDSVIK CMS SESADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE

** RUN TIME: 09.18.29.*%* DATE: 00/08/21 100.0% FLOW

459.04 PPM

: ASSEMBLY LABEL: J153 SERIAL = J15
: BATCH = 10
: ASSEM RPF = 0.654 ASSEM RPD =
: PEAK PIN = 0.984 MAX PIN XY =

e 2.1 @

3

0.653 PLANAR RPD =
0.920
2,1 (]

TA,JAK = 12,15,13  SEG TYPE/ROT 10/ 3

208 PINS )
0.610 AVE/PEAK GWD/T = 26.10/34.92
0.896 PEAK KW/FT = 4.174
4,1 PEAK W/CM = 136.952

MAX CHA =

‘2PXP’ - PLANAR PIN POWERS (K-PLAN

E =

1.0 PEAK = 0.920 LOCATION = 2, 1

: 0.910: 0.886: 0.851: 0.

837: 0.000: 0.

795: 0.760: 0.737: 0.720: 0.712: 0.000: 0.663: 0.626: 0.601: 0.561:

[ eenaan o Foenon- oo Feoreaas deeanan Foaann Hoeeaen Foeoan Foeeoan Foveon- L . Feeaans Feeanans

: 0.920: 0.855: 0.819: 0.

850: 0.840: 0.820: 0.779: 0.747: 0.

732: 0.724: 0.694: 0.651: 0.578: 0.550: 0.533:

[P e P [ Hoeeoen Foneenn Froeonn oreons Freeenn Foaonn- Foeena- Foeeon- Feeeaen Fooann- donean- :

: 0.905: 0.840: 0.803: 0

.824: 0.815: 0.

000: 0.762: 0.722: 0.711: 0.000: 0.658: 0.612: 0.544: 0.513: 0.491:

[ Feaaeen PN et eane PN deaann P beeeann Feeennn PO Feeeenn PO P

: 0.904: 0.890: 0.842: 0.

801 0. 778 0.

759: 0.721: 0.688: 0.668: 0.650: 0.612: 0.576: 0.546: 0.515: 0.461:

[ O PN Foreons PN U e Foeaens - Foeen- Feoenen [ R Freenen Foenon- donenn-

:0.000: 0.893: 0.846: 0.

792: 0.747: 0.

716: 0.686: 0.658: 0.631: 0.603: 0.574: 0.550: 0.527: 0.491: 0.000:

teaeaas Fecanen tocneen doreans P Foeonns Hoeane- Foceon- Feeenan Foeoun- Feeanan deeeons Feceene E NP Foacenns

: 0.885: 0.883: 0.000: 0.

784: 0.727: 0.

692: 0.662: 0.6342 0.604: 0.574: 0.546: 0.528: 0.000: 0.461: 0.395;

teeen- PO P Feveann P P feennnn P P PN beeeeon M P Hereebaans

: 0.863: 0.855: 0.815: 0.

757. 0.708. 0.

673. 0.649. 0.626. 0.588. 0.549. 0.519. 0.493. 0. 467 0. 422 0.359:

teanaa- Feeeens PR deennn P P P PN PN PO PN feeennn P S

: 0.851: 0.834: 0.786: 0.

734: 0.690: 0.

654: 0.636: 0.000: 0.571: 0.526: 0.493: 0.463: 0. 431 0. 391 0.332:

Peeeean Feeanen Heenon- Foeane Heeene- +omeon- Fucaees Fovanns e +oeean- Freanen Foeaon- Foeona- P deaans

: 0.845: 0.831: 0.787: 0.

726: 0.673: 0.

635: 0.609: 0.582: 0.543: 0.503: 0.471: 0.444: 0.415: 0.371: 0.310:

Seeeen- Feoean- Feneans Foeoan- Feooaan demans Fecanen Foeaon- Freenen [ Feceann Feeeaan deeenes Feovenn onoanns :

: 0.847: 0.835: 0.000: 0.

720: 0.659: 0.

618: 0.582: 0.549: 0.515: 0.481: 0.450: 0.427: 0.000: 0.356: 0.295:

L T L I P L L TET TREPEEPE PP PP + ...... + ...... + ...... + ...... :

: 0. 000 o. 821 0. 762 0.

698 0. 645 0. 604 0. 566 0. 530 0. 496 0. 464 0. 430 0. 400 0.

371: 0.333: 0.000:

RS U P P P PO deennnn P P PR P MU P Foarone Faceane :

: 0.827: 0.796: 0.733: 0.

679: 0.640: 0.605: 0.559: 0.517: 0.486: 0.457: 0.417: 0.377: 0.

343: 0.308: 0.258:

R, denennns deenann oo noteoaann Feeaen- L Foeeon- Feceann Fooeene NN Foecann Fecenon deeenn Fenennn :

: 0.810: 0.733: 0.678: 0.

673: 0.641: 0.000: 0.555: 0.507: 0.479: 0.000: 0.408: 0.363: 0.

306: 0.271: 0.239:

[ Feeenn- oo o Feenann Foeoon- L R Foeen- Foeanen Feooen- Foeeaen kS L R Fevaene FYP— :

: 0.806: 0.729: 0.675: 0.

672: 0.635: 0.591: 0.538: 0.494: 0.461: 0.433: 0.395: 0.353: 0.

294: 0.260: 0.225:

feeees P feaeann feeann denann P doeann I P P beeenn beeeenn s PR :

: 0. 785 0. 748 0. 693 0. 649 0. 000 0. 556 0. 507 0. 467 0. 432 0. 402 0. 000 0 333 0.

295: 0.258: 0.207:

DEC CREATED 98/10/26 ** PAGE

22
80.0X POWER
6.000 GWD/MY



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D
RUN: PIN RECO ** PROJECT: EA-PID-96-03
CASE 1 STEP 0 CYCLE 08

REACTOR SIMULATOR ** 5 08.05 BASE
** RUN TIME: 09.18.29.** DATE: 00/08/21

100.0% FLOW
459.04 PPM

. ASSEMBLY LABEL: H105

SERIAL = H105 IA,JA.K = 13,15,13  SEG TYPE/ROT 12/ 0
: BATCH =~ 12 152 PINS
: ASSEM RPF = 0.216 ASSEM RPD = 0.295 PLANAR RPD = 0.276 AVE/PEAK GWD/T = 37.86/48.00
: PEAK PIN = 0.611 MAX PIN XY = 0.571 MAX CHA = 0.534 PEAK KW/FT = 2.591
e 1,1 e 1.1 @ 1,1 PEAK W/CM = 85.013
"2PXP” - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.571 LOCATION= 1,1

: 0.571: 0.526: 0.490: 0.461: 0.000: 0.399:

0.365: 0.

334: 0.307: 0.285: 0.000: 0.000: 0.000: 0.

000: 0.000:

teenenn Feeennn Foeeann L doeaenn Fonanns D R e L. +eeeenn Foeenns +oennnn [ TP L T e :

: 0.545: 0.494: 0.459: 0.445: 0.417: 0.385: 0.350: 0.

318: 0.293: 0.272: 0.252: 0.000: 0.000: 0.

000: 0.000:

Ceewnen Feeeeadeecaan PO P PO P P deceee e abaaanan Foenoen deeene P PO

: 0. 528 0. 477 0. 440 0. 422 0. 393 0. 000 0.330. 0.

297 0. 274 0. 000 0.233: 0.000 0. 000 0.

000 0.000:

PR P P beens PSR PN Feeeeebanaaan P P P Femenn- P PO PO

: 0.517: 0.482: 0.440: 0.401: 0.368: 0.337: 0.305 0.

275 0.251: 0.231: 0.212: 0.000: 0.000: 0.

eecaes Fonaan- Focennn Heemen Feeonan eenaen Feoeon- P PO e Foeon- Foceens Feenvan Faceaan e :

: 0.000:

: 0.290: 0.260: 0.236: 0.223: 0.205: 0.000: 0.167: 0.

0.470: 0.428: 0.385: 0.344: 0.311: 0.281: 0.

254: 0.230: 0.209: 0.193: 0.000: 0.000: 0.

148: 0.134: 0.000: 0.111: 0.000: 0.000: 0.

tevaann P PO PN feeene P PN Foeennn Feeanns L R P P Feeenan :

: 0.250. 0‘225. 0.206. 0.197. 0.182. 0.166. 0.149: 0.

133: 0.121: 0.111 0. 101 0. 000 0. 000 0.

000 0.000:

Ceeeadaaean P PN P beaennn PO B N TR re P P Feeaenn .

: 0. 206 0. 190 0.175: 0.163: 0.000: 0.138: 0.124: 0.

113 0. 103 0. 095 0. 000 0. 000 0. 000 0.

000 0.000:

DEC CREATED 98/10/26 ** PAGE 23

80.0X POWER
6.000 GWD/MT
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Cycle 09 Peripheral Assembly Locations

M N Q R X Y4
1121
K145
K161
K214
1145

Eighth Core Reflective Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 28
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.08.57.** DATE: 00/08/24 100.0% FLOW 100.0X POWER
CASE 2 STEP 0 CYCLE 09 410.00 PPM 5.000 GWD/MT

: ASSEMBLY LABEL: I121 SERIAL = I121 IA,JA K = 9,16,13 SEG TYPE/ROT 10/ 3

: BATCH = 9 208 PINS

: ASSEM RPF = 0.388 ASSEM RPD = (.398 PLANAR RPD = 0.361 AVE/PEAK GWD/T = 38.87/45.37

: PEAK PIN = 0.703 MAX PIN XY = 0.638 MAX CHA = 0.615 PEAK KW/FT = 3.629
@ 14,1 e 14,1 e 14,1 PEAK W/CM = 119.059

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.638 LOCATION = 14, 1

: 0.593: 0.554 0. 491 0. 477 0. 456 0. 430 0. 403 0. 372 0. 336 0. 297 0. 262 0. 227 0.193: 0.180: 0.159:



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-97-01

CASE 2 STEP 0 CYCLE 09

. ASSEMBLY

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
** RUN TIME: 10.08.57.** DATE: 00/08/24

143.978

DEC CREATED 98/10/26 ** PAGE 29

100.0% FLOW 100.0% POWER

410.00 PPM

LABEL: K145 SERIAL = K145 IA,JAK = 10,16,13  SEG TYPE/ROT 17/ 3
: “BATCH = 15 208 PINS
: ASSEM RPF = 0.513 ASSEM RPD = 0.526 PLANAR RPD = 0.477 AVE/PEAK GWD/T = 30.76/35.10
PEAK PIN = 0.850 MAX PIN XY = 0.771 MAX CHA = 0.767 PEAK KW/FT = 4.388
@ 10, 2 @ 10, 2 @ 10,1 PEAK W/CM =
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK

: 0.722: 0.703: 0.662: 0.626: 0.000: 0.535: 0.483: 0.440: 0.402: 0.370: 0.000: 0.297: 0.259: 0.

226: 0.187:

[P Foenean Faneen- Feeanan Foemenn . Fenenn- Feeaenn Foeenn- Foeen-- Foeeen- Feeenen Femaen- Feoenen Fooonn- :

: 0.733: 0.690: 0.651: 0.648: 0.611: 0.

Ceieeeedecenataaaaa PO P M SN faeeann femeenn P P :

: 0.734 0. 692 0. 654 0. 647 0. 612 0.

565: 0.508: 0.460: 0.423: 0.391: 0.351: 0.308: 0.256: 0.

000 0. 516 0. 464 0. 430 0. 000 0. 353 0. 309 0. 259 0.

224: 0.196:

227. 0.198:

Ceeeas PN breeeabeennan P beeennn Feeeenn P P P P P PN Feeenn PR .

: 0.749 0. 742 0. 698 0. 647 0. 605 0.

562: 0.510: 0.462: 0.425: 0.391: 0.349: 0.310: 0.277: 0.

245: 0.204:

[ PP $oeeenn PO PR P e e Feennan Heeeaan Foenon- Foene- Feeaan- Feeeann Foeuann :

.758: 0.716: 0.

.766: 0.000: 0.

657: 0.600: 0.

667: 0.602: 0.

552: 0.505: 0.462: 0.421: 0.383: 0.347: 0.316: 0.286: 0.

552: 0.507: 0.464: 0.423: 0.384: 0.349: 0.321: 0.000: 0.

252: 0.000:

255: 0.208:

[ teeanen Feeenn- Feenens Feenen- Focnnen Feevann Fomanen Focnonon Focnaen Fonaens Feeonen Heonan- Feeon- oo :

: 0.751: 0.

757: 0.722: 0.

662: 0.603: 0.

554: 0.515: 0.476: 0.430: 0.386: 0.350: 0.320: 0.289: 0.

252: 0.206:

teweaas Faceaen P + ...... Foeaenn + ...... + ............ S U S O

.751: 0.712: 0.

.759: 0.726: 0.

658: 0.605: 0.

666: 0.608: 0.

557 0. 522 0. 000 0. 436 0. 389 0. 352 0. 318 0. 286 0.

559: 0.520: 0.480: 0.435: 0.390: 0.354: 0.323: 0.292: 0

250 0.206:

.253: 0.2052

HERERIRY Feeaaan + ------ + ------ + ------ + ------ + ------------------------------------------ + ------ + ------ M

.771. 0.000. 0.

.750: 0.707: 0.

674. 0.610. 0.

659: 0.618: 0.

560 0. 515 0. 473 0. 431 0. 392 0. 356 0. 327 0. 000 0.

577: 0.525: 0.477: 0.440: 0.404: 0.361: 0.320: 0.285: 0.

258 0.209:

249 0.205:

[ Fevenan et P PR P P MNP Heeeenn beaeann Feeennn s P :

.699 0. 662 e.

656 0. 623 0.

000: 0.530: 0.478: 0.444: 0.000: 0.363: 0.318: 0.265: 0.

230: 0.198:

Ceneen- Famann beeenn P P P Feeaeen toeennn Heenon- Feeenn- Foennnn PO Feonann Fenenn- Feemnan s

.690: 0.651: 0.

.569: 0.515: 0.468: 0.431: 0.397: 0.356: 0.312: 0.257: 0

.223: 0.191:

5.000 GWD/MT



SITMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 30
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.08.57.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 2 STEP 0 CYCLE 09 410.00 PPM 5.000 GWD/MT

: ASSEMBLY LABEL: K161 SERIAL = K161 IA,JAK = 11,16,13  SEG TYPE/ROT 17/ 3
: BATCH = 15 208 PINS
: ASSEM RPF = 0.409 ASSEM RPD = 0.419 PLANAR RPD = (.380 AVE/PEAK GWD/T = 29, 29/33 01
PEAK PIN = 0.852 MAX PIN XY = 0.773 MAX CHA = 0.744 PEAK KW/FT = 4,398
e 1.1 @ 1,1 e 1.1 PEAK W/CM = 144,286

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.773 LOCATION = 1,1

: 0.773: 0.740: 0.692: 0.654: 0.000: 0.561: 0.508: 0.463: 0.423: 0.389: 0.000: 0.309: 0.266: 0.229: 0.186:

e Fevenen PO + ............ + ...... S S N S .

: 0.760: 0.704: 0.660: 0.659 0. 623 0. 577 0. 520 0. 471 0. 434 0. 400 0. 358 0. 312 0. 255 0. 220 0.188:



SIMULATE - 3 ** STUDSVIK CHS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 31
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.08.57.%* DATE: 00/08/24 100.0% FLOW 100.0% POWER

CASE 2 STEP 0 CYCLE 09 410.00 PPM

: ASSEMBLY LABEL: K214 SERIAL = K214 IA,JAK = 12,15,13  SEG TYPE/ROT 16/ 3

BATCH = 16 216 PINS
0.583 ASSEM RPD = 0.575 PLANAR RPD = 0.522 AVE/PEAK GWD/T = 30.99/35.69
1.077 MAX PIN XY = 0,978  MAX CHA = 0.949 PEAK KW/FT = 5.565

. ASSEM RPF =
@ 1,1 @ 1,1 @ 1,1 PEAK W/CM =  182.563

PEAK PIN

0 978 0. 949 0. 907 0. 877 0. 000 0. 802 0. 755 0. 719 0. 687 0. 663 o. 000 0. 592 0. 547 0. 508 0. 457:

....... +......+...... meecedececcatecnccctaccanatoccacotoccncatacnacatoananan ......+......+......+......:

0 970 0. 898 0. 854 0. 859 0. 823 0. 779 0. 736 0. 701 0. 665 0. 634 0. 603 0. 562 0. 495 0. 458 0.427:

...... S M

0 939 0. 867 0. 765 0. 813 0. 769 0. 729 0. 695 0. 585 0. 624 0. 587 0. 552 0. 518 0. 428 0. 422 0.392:

....... +.---..+------+------+------+------+------+------+------+------+------+------+-----.+-.--.-+.-.--.;

: 0.917: 0.883: 0.825: 0.772: 0.729: 0.691: 0.656: 0.622: 0.585: 0.549: 0.514: 0.480: 0.447: 0.414: 0.365:

...... S S S S

0 000 0. 854 0. 789 0. 737 0. 694 0. 657 0. 622 0. 587 0. 553 0. 517 0. 483 0. 448 0. 415 0. 386 0.000:

...... N S S

0 852 0. 816 0. 756 0. 706 0. 664 0. 627 0. 594 0. 560 0. 525 0. 489 0. 454 0. 420 0. 387 0. 356 0.310:

...... +------+------+---.--+------+------+------+.-----+------+.-----+------+------+--.---+------+------;

0 811 0. 778 0. 726 0. 676 0. 635 0. 600 0. 573 0. 544 0. 505 0. 464 0. 429 0. 395 0. 363 0. 328 0.282:

..... bt .--.--+-.--.-+------+------+------+------+------+------+------+-----.+-.--.-+-.-...;

0 778 0. 747 0. 617 0. 649 0. 607 0. 572 0. 550 0. 000 0. 483 0. 439 0. 404 0. 373 0. 301 0. 306 0.261:

feeeens P P U PN PN PN PN PN foens N PN P PO U .
0 747 0. 714 0. 665 0. 618 0. 578 0. 544 0. 518 0. 490 0. 453 0. 415 0. 381 0. 349 0. 319 0. 286 0.243:

....... S S S

0 723 0. 688 0. 634 0. 589 0. 550 0. 516 0. 485 0. 455 0. 423 e. 391 0. 359 0. 329 0. 298 0. 269 0.230:

------- +------+------+------+------+--~---+------+------+-.--.-+--.--.+------+--.--.+-.--..+.--.--+---..-;

: 0.000: 0.661: 0.605: 0.562: 0.524: 0.491: 0.460: 0.430: 0.400: 0.369: 0.340: 0.310: 0.281: 0.255: 0.000:

------- T P S S

; 0.658: 0.627: 0.580: 0.537: 0.501: 0.469: 0.439: 0.411: 0.381: 0.351: 0.323: 0.294: 0.267: 0.239: 0.201;

------------- +......+......+......+......+...-..+..-...+......+....-.+......+..-... R IR IR R RRY SRR

0 619 0. 565 0. 493 0. 516 0. 481 0. 450 0. 422 0. 349 0. 365 0. 336 0. 309 0. 282 0. 226 0. 213 0.187:

------------- e S e S S ......;
0 586 0. 535 0. 502 0. 496 0. 467 0. 434 0. 403 0. 377 0. 349 0. 325 0. 300 0. 272 0. 230 0. 202 0.175:

------- S S S S SRS

: 0.545: 0.519: 0.487: 0.461: 0.000: 0.405: 0.375: 0.350: 0.326: 0.305: 0.000: 0.255: 0.226: 0.197: 0.159:

5.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D
RUN: PIN RECO ** PROJECT: EA-PID-97-01

REACTOR SIMULATOR ** 5,08.05 _BASE
** RUN TIME: 10.08.57.%* DATE: 00/08/24

DEC CREATED 98/10/26 ** PAGE 32

100.0% FLOW 100.0% POWER
5.000 GWD/MT

CASE 2 STEP 0 CYCLE 09 410.00 PPM
: ASSEMELY LABEL: 1145 SERIAL = 1145 1A,JAK = 13,15,13 SEG TYPE/ROT 9/ 0
: BATCH = 9 208 PINS
: ASSEM RPF = 0.182 ASSEM RPD = 0.187 PLANAR RPD = 0.170 AVE/PEAK GWD/T = 38.87/47.19
: PEAK PIN = 0.509 MAX PIN XY = 0.462 MAX CHA = 0.428 PEAK KW/FT = 2.626
e 1.1 e 1,1 @ 1,1 PEAK W/CM = 86.166
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.462 LOCATION = 1,1

: 0.462: 0.432: 0.402: 0.376: 0.000: 0.322: 0.298: 0.

278: 0.258: 0.242: 0.000: 0.208: 0.187: 0.

165: 0.1372

[ PO P P Feeenen Feoennn P P Feeeenn P PN feeaenn PRSI b deennn .

: 0.431: 0.388: 0.359: 0.344: 0.314: 0.278: 0.266: 0.

250: 0.230: 0.208: 0.201: 0.188: 0.165: 0.

148 0.130:

e Feeonnn oo Feeaane Feanan- Focneen Heonnan Foceonn Heenenn Feneaan Foemen- Foeeane Foorenn Feeon- M :

: 0.400: 0.357: 0.327: 0.309: 0.269: 0.000:

0.230: 0.

224: 0.199: 0.000: 0.171: 0.167: 0.149: 0.

135: 0.1212

0.000: 0.195: 0.167: 0.159: 0.150: 0.140: 0.132: 0.124: 0.114: 0.105: 0.096: 0.086: 0.076: 0.074: 0.000
...... T G S U S S S S SR
0.200: 0.182; 0.163: 0.148: 0.134: 0.119: 0.116: 0.110: 0.101: 0.089: 0.086: 0.081: 0.075: 0.070: 0.063
....... +....--+------+.-...-;---.--+---... .-.--.+------;--.--.+-.-.--+------+..-..-+---.--+------+......-
0.180: 0.159: 0.145: 0.136: 0.118: 0.000: 0.101: 0.098: 0.088: 0.000: 0.076: 0.075: 0.068: 0.062: 0.057
...... +------+------+------;------+------+------+------;------+------+------+------+------+------;------‘
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14

16
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19

20
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Cycle 10 Peripheral Assembly Locations

M N Q R T X 4

NS01
L313
1145

L321

1121

L322 1122
NS05 L314 1146

Quarter Core Rotational Symmetry




SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 31
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.10.37.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 2 STEP 0 CYCLE 10 421.00 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: NSO1 SERIAL = NSO1 IA,JAK = 9,16,13 SEG TYPE/ROT 23/ 0

: -BATCH = 23 160 PINS

: ASSEM RPF = 0.269 ASSEM RPD = (.359 PLANAR RPD = 0.323 AVE/PEAK GWD/T = 2.23/ 3.42

: PEAK PIN = 0,583 MAX PIN XY = 0,525 MAX CHA = 0.512 PEAK KW/FT = 3.010
e 1.3 e 1.3 e 1,2 PEAK W/CM = 98.744

*2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.525 LOCATION = 1, 3

£ 0.000: 0.000 0. 482 0. 445 0. 412 0. 382 e. 352 0. 323 0. 286 0. 251 0.219: 0.190: 0.163: 0.000 0.000:

[P Fovceaatanaann Feeennn P PN P P P P PR Feeacen Focens Foeenan P :

: 0.000: 0.000 0. 478 0. 445 0. 409 0. 382 0.357: 0.000: 0.290: 0.251: 0.217: 0.190: 0.162: 0.000: 0.000:

: 0.000: 0.000: 0.493; 0.457: 0.420: 0.385: 0.351: 0.317: 0.284: 0.252: 0.221: 0.193: 0.166: 0.000: 0.000:

Seeeea Foroan- PN Feeeenn feann Feeaans P PN N F U Feceean PN P

: 0.000: 0.000. 0.496. 0.459. 0.426. 0.390. 0.354. 0.319. 0. 286 0. 254 0.223: 0.192: 0.165. 0.000. 0.000;

e dorencedaecncatoncecateccccctocncaatocccccatecccoctococaatorcoaatacann- *eemann S

: 0.000: 0.000 0. 498 0. 469 0. 439 0. 398 0. 357 0. 321 0. 287 0. 256 0.226: 0.193: 0.163 0. 000 0.000:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 32
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.10.37.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 2 STEP 0 CYCLE 10 421.00 PPM 6.000 GWD/MT

. ASSEMBLY LABEL: L313 SE?éﬁL = 313 IA,JAK = 10,16,13  SEG ;IzEéﬁgT 24/ 3

: = 8 S

: ASSEM RPF = 0.391 ASSEM RPD = 0.386 PLANAR RPD = 0.347 AVE/PEAK GWD/T = 31.45/34.36
: PEAK PIN = 0.648 MAX PIN XY = 0.584 MAX CHA = 0.571 PEAK KW/FT = 3.348
@ 1,1 e 1,1 @ 1,1 PEAK W/CM = 109.842

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.584 LOCATION= 1,1



SIMULATE - 3 %~ STUDSVIK CMS STEADY-STATE 3-0 REACTOR SIMULATOR ** 6.08.05 BASE DEC CREATED 98/10/26 ** PAGE 33

RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.10.37.** DATE: 00/08/24 100.0% FLOW 100.0X% POWER
CASE 2 STEP 0 CYCLE 10 421.00 PPM 6.000 GWD/MT
: ASSEMBLY LABEL: 1145 SERIAL = 145 IA,JAK = 11,16,13  SEG TYPE/ROT 10/ 3
: BATCH = 9 208 PINS
: ASSEM RPF = 0.245 ASSEM RPD = 0.252 PLANAR RPD = 0.226 AVE/PEAK GWD/T = 41.32/47.01
: PEAK PIN = 0.600 MAX PIN XY = 0.540 MAX CHA = 0.504 PEAK KW/FT = 3.098
e 1,1 e 1,1 e 1,1 PEAK W/CM = 101.625
"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.540 LOCATION= 1.1

: 0.000: 0.427: 0.370: 0.349: 0.323: 0.296: 0.271: 0.245: 0.219: 0.194: 0.172: 0.150: 0.127: 0.117: 0.000:

: 0.340: 0.302: 0.269: 0.244: 0.211: 0.177: 0.158: 0.140: 0.122: 0.104: 0. 096 0. 086 0.074: 0.066: 0.058:

e Foeeen- Fovenne Foeenon- Foeonnn Feaon- decennn Femnonn deeanen teeaan- deeeann Feeenn Heeannn Feeannn FR——

© 0.314: 0.284: 0.253: 0.224: 0.000: 0.167: 0.144: 0.125: 0.109: 0.097: 0.000: 0.076: 0.067: 0.059: 0.051:



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 34
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.10.37.** DATE: 00/08/24 100.0% FLOW 100.0X POWER
CASE 2 STEP 0 CYCLE 10 421.00 PPM 6.000 GWD/MT

< ASSEMBLY LABEL: L321 SERJAL = L321 IA,JAK = 12,15,13  SEG TYPE/ROT 8/ 3

BATCH = 8 216 PINS
= (.548 ASSEM RPD = 0.541 PLANAR RPD = 0.487 AVE/PEAK GWD/T = 31.75/37.35
= (.978 MAX PIN XY = 0.881 MAX CHA = 0.855 PEAK KW/FT = 5.052
e 1,1 @ 1,1 (c] 1,1 PEAK W/CM = 165.742

- ASSEM RPF
. PEAK PIN

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 0.881 LOCATION = 1,1

: 0.855: 0.795. 0.562. 0.747. 0. 704 e. 667 0. 636 0. 425 0. 568 0. 531 0. 498 0. 466 0. 305 0. 374 0.341:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 35
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.10.37.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 2 STEP 0 CYCLE 10 421.00 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: I121 SERIAL = 1121 IA,JAK = 13,15,13  SEG TYPE/ROT 9/ 0

: BATCH = 9 208 PINS

: ASSEM RPF = 0,194 ASSEM RPD = 0.199 PLANAR RPD = 0.179 AVE/PEAK GWD/T = 41.77/48.43

: PEAK PIN = 0.566 MAX PIN XY = 0,509 MAX CHA = 0.471 PEAK KW/FT = 2.923
T~ : e 1,1 e 1,1 e 1.1 PEAK W/CM = 95.884

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.509 LOCATION = 1, 1

:0.301: 0.269: 0.241: 0.224: 0.211: 0.199: 0.188: 0.000: 0.159: 0.141: 0.125: 0.110: 0.097: 0.088: 0.077:

e P PO P foeeann Feeenn- P P P Heeoens Fecannn PR PR TN PR : .

: 0.000: 0.214: 0‘183: 0.172: 0.160: 0.148: 0.138: 0.127: 0.116: 0.105: 0.095: 0.085: 0.074: 0.070: 0.000: '
— N PR PP PR PN P PO PN PO P PO PN beeenns .

: 0. 222 0. 199 0. 176 0. 159 0.143 0. 127 0.121: 0.113: 0.102 0. 090 0.085: 0.079 0. 072 0. 066 0.058:

e PO PR PO oo P P P P bemann P P Feenann .

. 0. 198 0. 174 0. 157 0. 145 0.126. 0.000. 0.105. 0. 100 0. 039 0. 000 0. 075 0. 072. 0. 054 0. 058 0.052:

s PN P PO feeeean P P P P P S PO PO

: 0.174: 0.155: 0.141: 0.133: 0.120: 0.105: 0.099: 0. 092 0. 084 0. 075 0. 072 0. 067 0. 059 0.052: 0.047:

teeeans Foemaen Foraeas Hoeoao- Feocans deecaen Feenens L T PN P feaann PO PN MU [P

: 0.144: 0.136: 0.126: 0.116: 0.000: 0.097: 0.088: 0.081: 0.075: 0.070: 0.000: 0.059: 0.053: 0.047: 0.040:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 37
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.10.37.** DATE: 00/08/24 100.0X% FLOW 100.0% POWER
CASE 2 STEP 0 CYCLE 10 421.00 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: I122 SERIAL = 1122 TA,JAK = 15,13,13  SEG TYPE/ROT 9/ 0

: BATCH = 9 208 PINS

: ASSEM RPF = 0.192 ASSEM RPD = 0.197 PLANAR RPD = (0.177 AVE/PEAK GWD/T = 41.77/48.44

: PEAK PIN = 0.560 MAX PIN XY = 0.504 MAX CHA = 0.466 PEAK KW/FT = 2.893
o : e 1,1 e 1,1 e 1,1 PEAK W/CM = 94.910

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.504 LOCATION= 1,1

: 0.290: 0.260 0. 234 0.218: 0.206: 0.195: 0.186: 0.000: 0.159: 0.141: 0.126: 0.112: 0.100: 0.091: 0.081;



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE  DEC CREATED 98/10/26 ** PAGE 36
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.10.37.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 2 STEP 0 CYCLE 10 421.00 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: L322 SERIAL = L322 IA,JAK = 15,12,13 SEG TYPE/ROT 8/ 1

: BATCH = 8 216 PINS

: ASSEM RPF = 0.543 ASSEM RPD = 0.536 PLANAR RPD = 0.482 AVE/PEAK GWD/T = 31.75/37.39

: PEAK PIN = 0.967 MAX PIN XY = 0.870 MAX CHA = 0.846 PEAK KW/FT = 4.993
@ 1,1 g 1,1 @ 1.1 PEAK W/CM = 163.797

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.870 LOCATION = 1,1

: 0.870: 0.867: 0.846: 0.832: 0.000: 0.787: 0.756: 0.731: 0.707: 0.690: 0.000: 0.637: 0.604: 0.576: 0.543:

[ PO PO beeeans PO P PR P P M beeeann P P $eeaenn :

: 0.841: 0.805 0. 786 0. 805 0. 785 0. 757 0. 728 0. 706 0. 680 0. 659 0. 638 0. 610 0. 555 0. 529 0.517:

Ceenen- . feens deeann PN PO P $eaaane P P PO P PN feaeenn P :

: 0.801: 0.767: 0.556: 0.755: 0.727: 0.702: 0.682: 0.465: 0.635: 0.608: 0.586: 0.566: 0.389: 0‘497: 0.485:

: 0.462: 0.430: 0.302: 0.401: 0.376: 0.354: 0.337: 0.225: 0.303: 0.286: 0.272: 0.261: 0.178: 0.228: 0.223;

[ oo Foeaon- Frcean Foeaons toeenen Foneen Fecaans oo e Feoeaans Fecenen Feoavns Feeenan Foeaaon :

: 0.424: 0.393: 0.370: 0.367: 0.347: 0.324: 0.304: 0.288: 0.272: 0.259: 0.248: 0.234: 0.211: 0.200: 0.194:

eeeens PO PR Feenens T booaenn Feeenen PR PO P P boeenen beenens Feeenen Feonaen
.378: 0.362: 0.338: 0.321: 0.000: 0.281: 0.261: 0.245: 0.231: 0.222: 0.000: 0.198: 0.185: 0.173: 0.156:

o



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.10.37.** DATE: 00/08/24

CASE 2 STEP 0 CYCLE 10

. ASSEMBLY LABEL: 1146 SERIAL = 1146 IALJAK = 16,11,13  SEG TYPE/ROT 10/ 0
BATCH = 9 208 PINS

. ASSEM RPF = 0.244 ASSEM RPD = 0.250 PLANAR RPD = 0.225 AVE/PEAK GWD/T = 41.35/49.

DEC CREATED 98/10/26 ** PAGE 40

421.00 PPM

90

PEAK PIN = 0.564 MAX PIN XY = 0.508  MAX CHA = 0.478 PEAK KW/FT = 2.913
e 1,1 e 1.1 @ 1,1 PEAK W/CM = 95.582

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.508 LOCATION =

: 0.508: 0.495: 0.483: 0.475: 0.000: 0.445: 0.429: 0.418: 0.407: 0.401: 0.000: 0.382: 0.

Ceenan- Feeean- Hoenean Foeeonn teeanen Fecaen- Feoennn Feeoean Feeonnn +oemen- F . Feeeenn +een

: 0.462: 0.446: 0.437: 0.440: 0.422: 0.394: 0.393: 0.385: 0.371: 0.351: 0.355: 0.349: 0.

teenen- R PO P Feenn Feeeean PO P P PN P P

: 0.420 0. 408 0. 398 0. 397 0. 367 0. 000 0. 344 0. 348 0.324: 0.000: 0.304: 0.309: 0.

;. ----- NI PO PO P P P beeenan fenann P P P e
: 0.384: 0.382: 0.371: 0.361: 0.346: 0.324: 0.328: 0.321: 0.307: 0.283: 0.282: 0.274: 0.

e e Froenen teeaon- Foeanns Foenon- Feeonen Foaen Foceenns Fonaeon Foeeme- . E.

: 0.000: 0.342: 0.319: 0.323: 0.320: 0.314: 0.308: 0.298: 0.286: 0.271: 0.257: 0.240: 0.

Ceeean- Foeerraadaaaaas PO deee b e PO P P $een

1 0.313: 0.298 0. 000 0. 283 0. 293 0. 291 0. 285. 0.275 0.264 0. 249 0. 231 0. 206 0.

366: 0.350: 0.330:

e sfesanan +......:

326: 0.313: 0.302:

---+ ------ + ------ :

290: 0.279: 0.270:

]
263: 0.255: 0.239:

et Foeionn :

220: 0.221: 0.000:

...+ ...... + ...... B

000 0. 185 0.180:

100.0X FLOW 100.0% POWER

6.000 GWD/MT



STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 39
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** QUN TIME: 10.10.37.%* DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 2 STEP 0 CYCLE 10 421.00 PPM

: ASSEMBLY LABEL: L314 SERIAL

= L314 IA\JAK = 16,10,13  SEG TYPE/ROT 24/ 0
BATCH = 8 216 PINS

: ASSEM RPF = 0.386 ASSEM RPD = 0.381 PLANAR RPD = 0.343 AVE/PEAK GWD/T = 31. 43/34 42
: 3.224

.546: 0.552: 0.554: 0.562: 0.000: 0.562: 0.554: 0.552: 0.551: 0.556: 0.000: 0.553: 0.546: 0.548: 0.547:

: 0.

PEAK PIN = 0.624 MAX PIN XY = 0,562 MAX CHA = 0.558 PEAK KW/FT =

e 1,4 e 1,4 e 1, 4 PEAK W/CM = 105.778

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.562 LOCATION = 1, 4

e beaeeee P Feeeeen PSP P beeennn P Freee e caaenas PO PP PO :

536 0. 524 0. 526 0. 555 0. 557 0. 553 0. 549 0. 548 0. 544 0. 545 0. 545 0. 541 0. 511 0. 508 0.517:

eedeeeant P P PSS P P P PO beeaees PO P P M U :

.511: 0.500: 0.375: 0.524: 0.520: 0.518: 0.519: 0.365: 0.514: 0.508: 0.506: 0.506: 0.357: 0.475: 0.478;

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE
RUN: PIN RECO ** PROJECT: EA-PID-97-01

CASE 2 STEP 0 CYCLE 10

: ASSEMBLY LABEL: NSO05 SERIAL = NS05 1A,JAK = 16, 9,13

: BATCH = 23

: ASSEM RPF = 0.268 ASSEM RPD = 0.357 PLANAR RPD =

: PEAK PIN = 0.579 MAX PIN XY = 0.521 MAX CHA =
@ 3.1 @ 3,1 e

SEG TYPE/ROT 23/ 1
160 PINS
0.321 AVE/PEAK GWD/T =
0.510 PEAK KW/FT =
2,1 PEAK W/CM =

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0)

0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000:

: 0.000: 0.000: 0.000: 0.000:

Ceeaan- P PN beeaenn P P PR deeennn Feeeenn Feeaeen P deeee

** RUN TIME: 10.10.37.** DATE: 00/08/24

2.23/ 3:43
2.991
98.135

DEC CREATED 98/10/26 ** PAGE 38
100.0% FLOW 100.0% POWER
421.00 PPM 6.000 GWD/MT

..+ ...... + ...... M

: 0.000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.000:

e PO P PN P PO P P Beee e e ne bt M

.‘+ ...... + ...... .

: 0.521. 0.499. 0.492. 0.488. 0.481. 0.478. 0.480. 0.476 0. 480 0. 480 0. 482 0. 483 0. 487 0. 492 0.506:

Ceeeaen PP Feveeadeaaann PO P feneeen PP Feemeedaanan deaeenn P Feenn

deeean PO :

: 0.498 0. 471 0. 456 0. 453 0. 446 0. 444 0. 443 0. 442 0. 443 0. 444 0. 446 0. 449 0. 454 0. 464 0.478:

teeeaes b PO PO PN P dernann s P P P P $oenn

--+ ------ + ------ :

: 0.000: 0.442: 0.425: 0.417: 0.413: 0.412: 0.408: 0.406: 0.410: 0.410: 0.409: 0.414: 0.421: 0.434: 0.000:

MERICE R teecen. LR Foanoen LRI N Foneon. +eeeae- Fomoon- +evses Feononn LLEER R +eoo-a

R IR :

. 0.422: 0.402: 0.390: 0.383: 0.380: 0.378: 0.376: 0.379: 0.379: 0.378: 0.379: 0.381: 0.385: 0.393: 0.405:

teeen- donean- Feenao- oo Fevennn Feenenn O Faeannn dFemann- eeannn Foveon- deeonnn Foon-

c e e :

: 0.377: 0.363: 0.355: 0.350: 0.348: 0.347: 0.350: 0.355: 0.349: 0.345: 0.345: 0.347: 0.349: 0.349: 0.355:

PR T P Feeeen- Forean- Feeeoan Foeeon- Feoonnn Fevaons Fovennn Foenon- Feenna- oo

ceencenn deceann .

- 0.339: 0.328: 0.321: 0.316: 0.312: 0.314: 0.321: 0.000: 0.321: 0.312: 0.312: 0.312: 0.314: 0.316: 0.317:

teemna- Fomaons Foeenan deecaan . e Fenena- teeenen Feecon- Feoonen Feeovan Foaonan oo

P R +eeene. :

: 0.305: 0.294: 0.288: 0.284: 0.282: 0.282: 0.284: 0.288: 0.283: 0.280: 0.280: 0.280: 0.282: 0.280: 0.282:

[ beeeenn S L SR feeeann PN P

: 0.276 0. 264 e. 256 0. 252 0. 250 0. 249 0. 247 0. 249 0. 249 0. 248 0. 248 0. 248 0. 250 0. 252 0.255:

[ Faeeeedeoaan PRSP PO P deennn P PR P deeant Fraenan PN

cbeaaann PN :

: 0.000 0. 234 0. 225 0. 221 0. 219 0. 218 0. 216 0. 215 0. 217 0. 217 0. 216 0. 217 0. 219 0. 223 0.000:

[ETETEES TR P PSS P P feenn P PN P P P

-.+ ...... + .......

: 0.209 0. 199 0. 194 0. 193 0. 190 0. 189 0. 188 0. 188 0. 188 0. 186 0. 188 0. 189 0. 189 0. 191 0.190:

HEE R + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ +----

..+ ...... + ...... .

: 0.172: 0.167: 0.165: 0.165: 0.162: 0.161: 0.162: 0.160: 0.162: 0.161: 0.162: 0.161: 0.161: 0.160: 0.159:

Peaeenn PO PO PR PO B S S

0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.000:

: 0.000: 0.000: 0.000: 0.000

[ Feeenan ovenan teeenn- e P P P beeenn P P NI P

.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000:

o

--+ ------ + ------ :
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Cycle 11 Peripheral Assembly Locations

M N Q R T X Z

NS01
M445
L313

M221

L202

M222 L133
NS05 M446 L314

Quarter Core Rotational Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 31
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.12.23.** DATE: 00/08/24 100.0% FLOW  98.0% POWER
CASE 2 STEP 0 CYCLE 11 565.00 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: NSO1 SERIAL = NS01 T1A,JAK = 9,16,13  SEG TYPE/ROT 23/ 0

BATCH = 23 ) 160 PINS
= 0.247 ASSEM RPD = 0.328 PLANAR RPD = 0.305 AVE/PEAK GWD/T = 6.35/ 7.60
= 0.545 MAX PIN XY = 0.507 MAX CHA = 0.493 PEAK KW/FT = 2.767
e 1,3 e 1,3 @ 14, 2 PEAK W/CM = 90.766

. ASSEM RPF
. PEAK PIN

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.507 LOCATION = 1, 3

: 0.000: 0.000: 0.448: 0.409: 0.377: 0.350: 0.322: 0.293: 0.266: 0‘239: 0.213: 0.189: 0.169: 0.000: 0.000:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08,05 BASE
CASE 2 STEP 0 CYCLE 11

. ASSEMBLY LABEL: M445 SERIAL = M445 IA,JAK = 10,16,13  SEG TYPE/ROT 14/ 3
BATCH = 14 216 PINS

| DEC CREATED 98/10/26 ** PAGE 32
RUN: PIN RECO ** PROJECT: EA-PID-97-01 *% QUN TIME: 10.12.23.** DATE: 00/08/24 100.0% FLOW

565.00 PPM

: ASSEM RPF = 0.370 ASSEM RPD = 0.365 PLANAR RPD = 0.339 AVE/PEAK GWD/T = 28.99/31.68
: PEAK PIN = 0.630 MAX PIN XY = 0.585 MAX CHA = 0.563 PEAK KW/FT = 3.194
@ 1,1 e 1,1 e 1,1 PEAK W/CM = 104.793

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.585 LOCATION =

1,1

98.0% POWER
7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS_STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 33

RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.12.23.** DATE: 00/08/24 100.0% FLOW 98.0% POWER
CASE 2 STEP 0 CYCLE 11 565.00 PPM 7.000 GWD/MT
. ASSEMBLY LABEL: L313 SERIAL = 1313 IA,JAK = 11,16,13  SEG TYPE/ROT 24/ 3
: BATCH = 24 202 PINS
: ASSEM RPF = (0,232 ASSEM RPD = 0.244 PLANAR RPD = 0.227 AVE/PEAK GWD/T = 35.13/40.20
: PEAK PIN = 0.498 MAX PIN XY = 0.463 MAX CHA = 0.449 PEAK KW/FT = 2.528
e 2.1 e 2.1 e 1,1 PEAK W/CM = 82.943
2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.463 LOCATION= 2,1



STMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 34
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.12.23.** DATE: 00/08/24 100.0% FLOW  98.0X% POWER
CASE 2 STEP 0 CYCLE 11 565.00 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: M221 SERIAL = M221 IAJAK = 12,15,13  SEG TYPE/ROT 12/ 3

: BATCH = 12 216 PINS

: ASSEM RPF = 0.422 ASSEM RPD = 0.416 PLANAR RPD = 0.387 AVE/PEAK GWD/T = 30.77/34.05

: PEAK PIN = 0.779 MAX PIN XY = 0.724 MAX CHA = 0.690 PEAK KW/FT = 3.950
e 1.1 e 1,1 @ 1,1 PEAK W/CM = 129.601

*2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.724 LOCATION = 1,1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-0 REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 35
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.12.23.** DATE: 00/08/24 100.0% FLOW  98.0% POWER
CASE 2 STEP 0 CYCLE 11 565.00 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: L202 SERIAL = 1202 IA,JAK = 13,15,13  SEG TYPE/ROT 21/ 0

: BATCH = 21 202 PINS

: ASSEM RPF = 0.161 ASSEM RPD = 0.169 PLANAR RPD = 0.157 AVE/PEAK GWD/T = 41.58/44.89

: PEAK PIN = 0,413 MAX PIN XY = 0,383 MAX CHA = 0.365 PEAK KW/FT = 2.093
e 2.1 @ 2.1 @ 1,1 PEAK W/CM = 68.652

"2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.383 LOCATION = 2, 1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
CASE 2 STEP 0 CYCLE 11

: ASSEMBLY LABEL: L133 SERIAL = L133 IA,JAK = 15,13,13  SEG TYPE/ROT 15/ 0
BATCH = 15 202 PINS

. ASSEM RPF = 0.160 ASSEM RPD = 0,169 PLANAR RPD = 0.157 AVE/PEAK GWD/T = 42.40/46.

B DEC CREATED 98/10/26 ** PAGE 37
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.12.23.%* DATE: 00/08/24 100.0% FLOW

565.00 PPM

62

PEAK PIN = 0.414 MAX PIN XY = 0.385 MAX CHA = 0.366 PEAK KW/FT = 2.101
e 2,1 e 21 @ 1,1 PEAK W/CM = 68.943

*2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.385 LOCATION =

: 0.000: 0.000: 0.361: 0.340: 0.000: 0.294: 0.269: 0.248: 0.228: 0.210: 0.000: 0.172: 0.

feeaeen Foenen- Fereaan Foenon Foeean deeeann Femean- Foenean foanaan teeaoan onoenn Foeanon E

©0.385: 0.347: 0.323: 0.312: 0.292: 0.271: 0.249: 0.229: 0.211: 0.194: 0.177: 0.159: 0.

: 0.000: 0.290: 0.266: 0.247: 0.229: 0.213: 0.198: 0.183: 0.168: 0.154: 0.140: 0.127: 0.

e PP Bt P e Feeaonn PO P Fovonnn teanen- . P

: 0.290: 0.268: 0.246 0. 229 0.212: 0.198: 0.184: 0.170: 0.157: 0.144: 0.131: 0.119: 0.

151: 0.132: 0.000:

eeedaanaaa Feeeans

136: 0.120: 0.000:

114: 0.102: 0.000:

-~-+ ------ + ------ M

106: 0.094: 0.080:

98.0X% POWER
7.000 GWD/MT



STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE  DEC CREATED 98/10/26 ** PAGE 36
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.12.23.** DATE: 00/08/24 100.0%X FLOW  98.0% POWER
CASE 2 STEP 0 CYCLE 11 565.00 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: M222 SERIAL = M222 1A,JAK = 15,12,13  SEG TYPE/ROT 12/ 1
: _BATCH = 12 216 PINS
: ASSEM RPF = 0.420 ASSEM RPD = 0.413 PLANAR RPD = 0.384 AVE/PEAK GWD/T = 30.55/33.89
PEAK PIN = 0.781 MAX PIN XY = 0.726 MAX CHA = 0.691 PEAK KW/FT = 3.963
e 1.1 e 1,1 e 1.1 PEAK W/CM = 130.031

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.726 LOCATION = 1,1

: 0.726: 0.715: 0.700: 0.693: 0.000: 0.658: 0.630: 0.609: 0.589: 0.575: 0.000: 0.528: 0.498: 0.477: 0.464:

; ..... P PO P P P beeeenn PN P feenn P P deeeann PO
: 0. 676 0. 647 0. 652 0. 643 0. 631 0. 608 0. 583 0. 564 0. 545 0. 531 0. 514 0. 490 0. 464 0. 433 0.432:

----------- +------+------+------+-----~+------+------+------+------+------+--~---+------+------+------'

0 634 0. 624 0. 606 0.628. 0.504. 0. 592 0. 571 0. 551 0. 532 0. 516 0. 410 0. 477 0. 431 0. 415 0.403:

........... Feea ek ------+---.--+------+------+--.---+------+------+-~----+------+------;

0 604 0. 590 0. 603 0. 583 0. 565 0. 545 0. 526 0. 508 0. 491 0. 474 0. 458 0. 441 0. 426 0. 391 0.381:

------ +------+----.-+------+------+----.'+------+------+----.-+------+------+-----.+.-----+‘-----+---..-;

0 000 0. 558 0. 464 0. 544 0. 523 0. 504 0. 487 0. 470 0. 453 s. 437 0. 422 0. 409 0. 326 0. 367 0.000:

...... P ..----+-----.+.--.--+------+‘--.--+-.----+----..+.---‘-+------+......+..-..-+.--...;

0 534 0. 519 0. 527 0. 505 0. 486 0. 469 0. 453 0. 437 0. 421 0. 405 0. 390 0. 377 0.367: 0.339: 0.332:

----- +------+------ ------+------+---~--+------+~-----+------+------+------+------+------+------+------:

0 494 0. 481 0. 490 0. 470 0. 452 0. 437 0. 426 0. 414 0. 395 0. 375 0. 361 0. 349 0. 339 0. 311 0.305:

............ e S S S S N ....-.+......+......;

0 463 0. 451 0. 458 0. 439 0. 421 0. 406 0. 399 0. 000 0. 369 0. 348 0. 334 0. 323 0.313: 0. 288 0.283:

----- +------+------+------+------+.--..-+------+---~--+--.---+------+-----~+------+------+----.-+......;

0 436 0. 423 0. 428 0. 409 0. 391 0.376. 0.366. 0.355. 0.337. 0.320. 0. 308 0. 298 0.290: 0. 267 0.263:

e Heenen Hoeant P PO PR P beeennn PO feeennn PR PR P PO
0 415 0. 399 0. 401 0. 381 0. 363 0. 347 0. 333 0. 320 0. 306 0. 294 0. 283 0. 274 0. 268 0. 249 0.246:

------ +---~--+------+o-----+------+------+------+------+--~---+------+------+------+------+------+------;

0 000 0. 375 0. 307 0. 354 0. 336 0. 320 0. 305 0. 292 0. 280 0. 269 0. 259 0. 252 0.202: 0.229: 0.000:

..... O M S S S

0 359 0. 344 0. 344 0. 326 0. 310 0. 294 0. 279 0. 267 0. 255 0. 245 0. 237 0. 228 0.222: 0.206: 0.203:

------- +---.--+------+------+-----.+------+------+------+-----.+------+------+------+--~---+------+------;

: 0.326: 0.314: 0.296: 0.299: 0.233: 0.269: 0.254: 0.241: 0.231: 0.222: 0.175: 0.205: 0.186: 0.181: 0.178:

------- S S S SR --.---+------+------+----.-+------+--.---+---...;

0 299 0. 277 0. 270 0. 258 0. 245 0. 230 0. 215 0. 203 0. 194 0. 187 0. 180 0. 171 0.163: 0.153: 0.152:

------- +------+------+------+------+------+--.---+------+------+-.----+------+------+--.---+-----.+-.-..-;

: 0.270: 0.255: 0.240: 0.228: 0.000: 0.201: 0.186: 0.175: 0.166: 0.159: 0.000: 0.144: 0.135: 0.128: 0.121:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 40
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.12.23.** DATE: 00/08/24 100.0% FLOW 98.0% POWER
CASE 2 STEP 0 CYCLE 11 565.00 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: L314 SERIAL = L314 1A,JA.K = 16,11,13  SEG TYPE/ROT 24/ 0

: BATCH = 24 202 PINS

: ASSEM RPF = 0.207 ASSEM RPD = 0.218 PLANAR RPD = 0.203 AVE/PEAK GWD/T = 34.81/38.75

: PEAK PIN = 0.407 MAX PIN XY = 0.378 MAX CHA = 0.368 PEAK KW/FT = 2.064
e 1,3 g 1,3 @ 1,3 PEAK W/CM = 67.730

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.378 LOCATION = 1, 3

: 0.000 0. 000 0. 378 0. 372 0. 000 0. 353 0. 338 0. 327 0. 318 0. 311 0. 000 0. 289 0. 273 0. 262 0. 000:

Ceaaen P PO PO P P M P P P P P PO beeeane P

: 0.367: 0.360: 0.357: 0.366: 0.358: 0.347: 0.335: 0.325: 0.313: 0‘304: 0.293: 0.280: 0.255: 0.243: 0.000:

Caeeaen PO P PP et P b MU P P PO P P .

: 0.341. 0.339. 0.262. 0.345. 0. 336 0. 326 0. 317. 0.225. 0.296. 0.283. 0.271. 0.260. 0.183. 0.225. 0.213:

[ P bt . P PO N PO P N P Feeeann P P :

;03&.03%.03% 03% 0.313: 0.304: 0.295: 0.285: 0.273: 0.262: 0.250: 0.238: 0.226: 0.214: 0.193:

e e Foeennn P PN Fooaonn Fowean- Faeeann v Faenaan e Fecanan Feanen- R Feeenn- :

: 0.000: 0.309: 0.304: 0.298: 0.290: 0.281: 0.272: 0.263: 0.252: 0.240: 0.228: 0.217: 0.204: 0.193: 0.000:

Ceemaen E Feeanan Foennonn Fovennn Foennnn Feeon- Foceoan Foeen- Feoeann Foenn- Fecaaen Fonann- Foeenan Foeeant

: 0.274: 0.284: 0.281: 0.276: 0.268: 0.260: 0.252: 0.242: 0.231: 0.220: 0.208: 0.196: 0.184: 0.171: 0.151:

[ Fonenns teeana- Feeean- Fecenan Fonanane Faeennn Foonen- Feoeoan Foenaan Feeen- Hoeaean Feecaan- Feeenan toeeaan :

: 0.248: 0.260: 0.260: 0.254: 0.247: 0.240: 0.234: 0.226: 0.215: 0.201: 0.189: 0.178: 0.166: 0.151: 0.131:

Ceenen- e toeeann P deeennn Foeann- Freomeebec e P P Feee bt P Feeennn

1 0.227: 0.238: 0.175. 0.234. 0.227: 0.220: 0.216 0. 000 0. 197. 0.183. 0. 172 0. 161 0. 108 0. 135. 0.115:

. LI Feeaean Foreenn PR Feceanns Heeenan . PO $onenn PO Foreenn PR PO

:UJW:OJN:OJH.UJB.OQW:OJW:OJ% 01% 0.178: 0.165: 0.155: 0.144: 0.133: 0.119: 0.101:

[ e Feeenn- e e o Feeeaen P PN Foeeonn teeeann Feeenn- Fooennn Fcn Foeean- :

: 0.189: 0.198: 0.196: 0.193: 0.187: 0.181: 0.175: 0.167: 0.158: 0.149: 0.139: 0.129: 0.118: 0.106: 0.090:

: 0.114: 0.115: 0.115: 0.119: 0.116: 0.112: 0.107: 0.102: 0.097: 0.092: 0.087: 0.081: 0.071: 0.000: 0.000;

feerens Feeaeas Fronnes beeanes T T Feanae boeaen Foanenn beeneas Forennn beenens Feonenn P Heeeenns
: 0.000: 0.000: 0.097: 0.096: 0.000: 0.090: 0.085: 0.082: 0.078: 0.075: 0.000: 0.000: 0.000: 0.000: 0.000:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
CASE 2 STEP 0 CYCLE 11

: ASSEMBLY LABEL: M446 SERIAL = M446 JA,JAK = 16,10,13  SEG TYPE/ROT 14/ 0
) BATCH = 14 216 PINS

DEC CREATED 98/10/26 ** PAGE 39
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.12.23.%* DATE: 00/08/24 100.0% FLOW

565.00 PPM

. ASSEM RPF = 0.334 ASSEM RPD = 0.329 PLANAR RPD = 0.306 AVE/PEAK GWD/T = 28.52/31.49

PEAK PIN = 0.579 MAX PIN XY = 0.538 MAX CHA = 0.518 PEAK KW/FT = 2.937

e 1,1 e 1.1 e 1,1 PEAK W/CM = 96.350

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.538 LOCATION =

: 0.538: 0.528: 0.522: 0.524: 0.000: 0.510: 0.495: 0.486: 0.479: 0.478: 0.000: 0.463: 0.450: 0.449: 0.454:

teenen- Feeena- oo Focrans e onaens oo Feeonn- e Feeenn- Foeean- Fomaene oo

edaeaaan Feneanes

: 0.514: 0.492: 0.502: 0.502: 0.499: 0.489: 0.477: 0.469: 0.462: 0.459: 0.454: 0.444: 0.434: 0.416: 0.426;

: 0.000: 0.416: 0.431: 0.425: 0.418: 0.411: 0.405: 0.399: 0.393: 0.387: 0.382: 0.378: 0.373: 0.352: 0.000;

98.0% POWER
7.000 GWD/MT



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-97-01
CASE 2 STEP 0 CYCLE 11

: ASSEMBLY LABEL: NS05 SERIAL = NS05
: BATCH = 23,
: ASSEM RPF = 0.248 ASSEM RPD =
: PEAK PIN = 0.542 MAX PIN XY =

e 3,1 @

0.504
3,1

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0)

: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000:

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

IA,JAK = 16, 9,13

0.330 PLANAR RPD =
MAX CHA =
e 2,1

B DEC CREATED 98/10/26 ** PAGE 38
** RUN TIME: 10.12.23.** DATE: 00/08/24 100.0% FLOW  98.0X POWER
565.00 PPM 7.000 GWD/MT

SEG TYPE/?OT 23/ 1

160 P
0.307 AVE/PEAK GWD/T = 6.33/ 7.45
0.494 PEAK KW/FT = 2.751
PEAK W/CM = 90.252

PEAK = 0.504 LOCATION = 3,1

.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000;

Cemenan P, PO + ...... + ...... PO + ............ + .................................... :

: 0.000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

.000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.000:

[ P PR deeeenn Feeeeen Feeaean P PN PN beaeeen Feeeann P P P P :

: 0.504: 0.484:

0.471: 0.467: 0.465: 0.466: 0.464:

.466: 0.464: 0.467: 0.469: 0.469: 0.467: 0.474: 0.484:

e Feeeaadanaann P PO P PO P P M P feeane deennnn deeeenn +--~---;

: 0.471 0. 445 a. 430 0. 426 0. 423 0.422: 0.422:

.422: 0.422: 0.422: 0.425: 0.423: 0.427: 0.435: 0.450:

P PO Hoaeenn boeeenn Heeeenn Foeenns oennns Fereenn Feeeann Fenenns toeno-- Foreenn Feeennn Heenenn HFourann :

: 0.000: 0.415: 0.398: 0.391: 0.389: 0.387: 0.389:

: 0.268: 0.254 0. 247 0. 243. 0.241. 0.240. 0. 239

.389: 0.388: 0.388: 0.385: 0.389: 0.393: 0.404: 0.000:

.238 0. 238 0. 237 0. 236 0. 236 0. 238 0. 240 0.242:

[ E PO P PO P deeeean e ede e aaee Foeaenn P e P . .

: 0.000: 0.230: 0.220: 0.216: 0.213: 0.212: 0.212:

.212 0. 211 0. 210 0. 209 0. 210 0. 212 0. 216 0.000:

[ [, Feenon- Foceans oo Fonenan L SN oreoas P P PN deeant deeenen feann +--~--.;

: 0.209: 0.200: 0.194: 0.192: 0.190: 0.188: 0.188:

.187: 0.187: 0.186: 0.186: 0.186: 0.187: 0.188: 0.189:

[ Foeene- Foeeon- Fevonnn Fecenan Fonenan Foemaen demeenn N Feaeoas Foeneo- Foeon- e Foeemn- e :

. 0.178: 0.175: 0.172: 0.170: 0.169: 0.168: 0.167:

: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000:

.167: 0.166: 0.166: 0.166: 0.166: 0.165: 0.165: 0.163:

.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000:

[ oo Femann- teeennn teenonn Foronns Feonoon Foroon- Feman Fonaann Feeeann Foeenon- Feeonon Foaeen- Foreons :

: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000:

.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: Q.000:



13
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Cycle 12 Peripheral Assembly Locations

M N Q R T X Y4

NS01
N241
M101

N221

M107

N209 M105
NS05 N225 N217

Quarter Core Rotational Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-97-01
CASE 2 STEP 0 CYCLE 12

: ASSEMBLY LABEL: NS01 SERIAL = NSO1 IA,JAK = 9,16,13 SEG TYPE/ROT 23/ 0
- BATCH = 23 160 PINS

. ASSEM RPF = 0.200 ASSEM RPD = 0.267 PLANAR RPD = 0.250 AVE/PEAK GWD/T = 9.89/11.

DEC CREATED 98/10/26 ** PAGE 31

** RQUN TIME: 10.14.08.%* DATE: 00/08/24

26

PEAK PIN = 0.460 MAX PIN XY = 0.431 MAX CHA = 0.426 PEAK KW/FT = 2.325
@ 15, 3 @ 15, 3 @ 14,2 PEAK W/CM = 76.275

*2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.431 LOCATION =

100.0X FLOW
709.00 PPM

98.0% POWER
6.000 GWD/MT



STIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 32
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.14.08.** DATE: 00/08/24 100.0% FLOW  98.0% POWER
CASE 2 STEP 0 CYCLE 12 709.00 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: N241 SERIAL = N241 IA,JAK = 10,16,13  SEG TYPE/ROT 24/ 3
: BATCH = 17 216 PINS

: ASSEM RPF = 0.289 ASSEM RPD = 0.286 PLANAR RPD = 0.268 AVE/PEAK GWD/T = 34,78/37.82
: PEAK PIN = 0.497 MAX PIN XY = 0.466 MAX CHA = 0.441 PEAK KW/FT = 2.514
e 1,1 e 1,1 (] 1,1 PEAK W/CM = 82.496

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.466 LOCATION = 1.1

: 0.382: 0.376: 0.354: 0.354: 0.286: 0.299: 0.271: 0.246: 0.223: 0.202: 0.159: 0.162: 0.133: 0.116: 0.097:

Peneean b boeeenn Feneenn PO PO B . Heeeneabeaaaan teeenn Heanann enenn :

: 0. 378 0. 321 0. 346 0. 322 0. 298 0. 271 0. 245 0. 222 0. 202 0. 183 0. 165 0.146: 0.128 0. 096 0.093:

[ PN denenn beeeann PR P feeenan PO P $oeeenn P Feeennn Feveneotecaaan PO

: 0.375: 0.354: 0.329: 0.307: 0.000: 0.258: 0.231: 0.210: 0.190: 0.173: 0.000: 0.137: 0.119 0. 103 0.085:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D
RUN: PIN RECO ** PROJECT: EA-PID-97-01
CASE 2 STEP 0 CYCLE 12

REACTOR SIMULATOR ** 5,08.05 BASE
** RUN TIME: 10.14.08.** DATE: 00/08/24

DEC CREATED 98/10/26 ** PAGE

100.0% FLOW
709.00 PPM

: ASSEMBLY LABEL: M101 SERIAL = M101 IA,JAK =
: BATCH = 14

: ASSEM RPF = 0.165 ASSEM RPD = 0.168 PLANAR RPD
: PEAK PIN = 0.357 MAX PIN XY ; 0.334

@ 1,1

MAX CHA =
1,1 e

11,16,13  SEG TYPE/ROT 15/ 0

209 PINS
= 0.157 AVE/PEAK GWD/T = 40.35/42.88
0.312 PEAK KW/FT = 1.804

1,1 PEAK W/CM = 59.179

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0)

: 0.225. 0.208. 0. 170 0. 179 0.

.099. 0.088. 0.078 0. 069 0. 052 0.

052: 0. 000:

e P e aeecbaeaae Feanann Foveann Feeeann Feveon- P Feaens P Feeeenn beeenn Feenen

: 0.215: 0.193: 0. 179 0. 163 0.146: 0.

J112: 0.

098: 0.086: 0.077: 0

.068: 0.060: 0.053: 0.

046: 0.000:

P Foneone teeone- P deeeann eaeonn Feranne Faeaaon Feeenn- e Foraona teeonnn Heenone Foreon- toeonnn :

: 0.205: 0.186: 0.168: 0.152: 0.

.101: 0.

087: 0.076: 0.067: 0.

000: 0.000: 0.000: 0.

000: 0.000:

33
98.0% POWER
6.000 GWD/MT



STIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 34
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.14.08.** DATE: 00/08/24 100.0% FLOW  98.0% POWER
CASE 2 STEP 0 CYCLE 12 709.00 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: N221 SERIAL = N221 IALJAK = 12,15,13  SEG TYPE/ROT 17/ 3

: _BATCH = 17 216 PINS

: ASSEM RPF = 0.404 ASSEM RPD = (.399 PLANAR RPD = 0.374 AVE/PEAK GWD/T = 36.15/40.04
: PEAK PIN = 0.741 MAX PIN XY = 0.694 MAX CHA = 0.657 PEAK KW/FT = 3.747
e 2,1 e 2,1 e 31 PEAK W/CM = 122.939

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.694 LOCATION = 2,1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE
RUN: PIN RECO ** PROJECT: EA-PID-97-01

CASE 2 STEP 0 CYCLE 12

DEC CREATED 98/10/26 ** PAGE 35

** RUN TIME: 10.14.08.** DATE: 00/08/24

100.0X FLOW
709.00 PPM

. ASSEMBLY LABEL: M107 gﬁ?éﬁL = M%27 IA,JAK = 13,15,13

. ASSEM RPF = 0.146 ASSEM RPD = 0,149 PLANAR RPD =

: PEAK PIN = 0.418 MAX PIN XY = 0.391 MAX CHA =
@ 1,1 @ 1,1 @

SEG TYPE/ROT 14/ 0
209 PINS

0.354
1.1

PEAK KW/FT =
PEAK W/CM =

0.139 AVE/PEAK GWD/T = 42.95/48,
2.113
69.340

54

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0)

: 0.391: 0.354: 0.327: 0.307: 0.000: 0.262: 0.238: 0.218: 0.199: 0.184: 0.000: 0.149: 0.

111 0.0922

Peenen- Hoaennn PO Foeeann P e S S e T

:OJU:OJM.OJ%.OJB 02% 02& OZH 01% o1m 01& OJ@ 01% 0

.100 0.086:

98.0% POWER
6.000 GWD/MT



SITMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 37
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.14.08.** DATE: 00/08/24 100.0% FLOW  98.0% POWER
CASE 2 STEP 0 CYCLE 12 709.00 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: M105 SERIAL = M105 IA.JAK = 15,13,13  SEG TYPE/ROT 14/ 0

: BATCH = 14 209 PINS

: ASSEM RPF = 0.144 ASSEM RPD = 0.147 PLANAR RPD = (0.138 AVE/PEAK GWD/T = 42.92/47.20

: PEAK PIN = 0.413 MAX PIN XY = 0,387 MAX CHA = 0.350 PEAK KW/FT = 2.087
e 1.1 e 1.1 e 1.1 PEAK W/CM = 68.486

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.387 LOCATION = 1,1

: 0.349 0. 311 0. 292 0. 275 0. 258 0.238: 0.219: 0.202: 0.187: 0.173: 0.159: 0.143: 0.126: 0.109: 0.095:

Ceaeeas PSR PO P PO feen Heenon- Focenns Feoaenn Fecaaan F. eeoens Feeacen Foneenn Focennn :

: 0.322: 0.289: 0.241: 0.257: 0.240: 0.223: 0.206: 0.191: 0.176: 0.162: 0.148: 0.134: 0.104: 0.103: 0.089:

[T PR + ------ + ------------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ +eeeone M

: 0.303 0. 270 0. 255 o. 237 0. 221 0.176: 0.190: 0.175: 0.162: 0.128: 0.136: 0.123: 0.111: 0.096: 0.084:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 36
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.14.08.** DATE: 00/08/24 100.0% FLOW  98.0% POWER
CASE 2 STEP 0 CYCLE 12 709.00 PPH 6.000 GWD/MT

: ASSEMBLY LABEL: N209 SERIAL = N209 IA,JAK = 15,12,13  SEG TYPE/ROT 17/ 1

: BATCH = 17 216 PINS

: ASSEM RPF = 0.405 ASSEM RPD = (.400 PLANAR RPD = 0.375 AVE/PEAK GWD/T = 35.95/40.35

: PEAK PIN = 0.732 MAX PIN XY = 0.686 MAX CHA = 0.648 PEAK KW/FT = 3.705
e 1,1 e 1,1 e 1,3 PEAK W/CM = 121.565

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.686 LOCATION = 1,1

. 0.686: 0.684: 0.671: 0.664: 0.000: 0.634: 0.611: 0.592: 0.575: 0.561: 0.000: 0.519: 0.493: 0.472: 0.452:

e Feenn- Feenan Hoemonn doreann Foeeen Foeoons Feeanan [ Feeenon Foaenn- L Feeeen- Freenan deenenn

: 0.647: 0.560: 0.633: 0.622: 0.611: 0.591: 0.569: 0.552: 0.535: 0.522: 0.507: 0.484: 0.462: 0.386: 0.421:

L T EET T P P PO P Foeeenn + ------ PO P PN Feeannn PO

: 0‘606 0. 605 0. 588 0. 613 0. 526 0.581. 0.561. 0.544. 0. 527 0. 511 0. 434 0. 475 0. 427 0. 411 0.390:

feaeens PR O P PN PN deeieen Feeeenn Freeee e Faaanan Foeennn P PO

: 0.576 0. 569 0. 587 0. 570 0. 554 0.537 0. 519 0. 502 0. 486 0. 471 0. 456 0. 439 0. 423 0. 383 0.366:

[ PO PR Feeeaan P PO P P Feeeenn P PO P P PO PRI :

: 0.000: 0.537: 0.482: 0.532: 0.515: 0.502: 0.483: 0.466: 0.452: 0.439: 0.421: 0.406: 0.344: 0.357: 0.000:

PR . Fecenn- FR Foeeon- Feeeeen Feemee- et teeven- Focenen e feaaonn Hoeeoan Ferenn- Feeenans

. 0.510: 0.500: 0.513: 0.495: 0.483: 0.371: 0.453: 0.435: 0.423: 0.323: 0.391: 0.374: 0.362: 0.329: 0.316:

[P Feeono- R Feeaaan teaae Fanen Foeaee Forenns oo derenes . Foean- Feeaeen Feeenn- R :

: 0.473: 0.465: 0.478: 0.461: 0.447: 0.436: 0.424: 0.411: 0.394: 0.377: 0.360: 0.345: 0.333: 0.302: 0.290:

Ceeeeedaaaaen Freneabean Feaee e P PR beennan PO derennn P Freeaabanaans

: 0. 445 0. 436 0. 447 0. 431 0. 415 0.403 0. 395 e. 000 0. 367 0. 346 0. 331 0. 318 0. 307 0. 279 0.269:

teeeane P Feeeean P PUUI P PP PO PN P P P P P P :

: 0.420: 0.410: 0.419: 0.402: 0.387: 0.376: 0.364: 0.352: 0.336: 0.321: 0.306: 0.294: 0.284: 0.257: 0.249:

temeen- Forannn P . Fooonnn e Feeonnn Foeeann Feemnn Foeaeen Foeena- Foesenn Foraens Fecenon Feeoens Fecennn :

: 0.400: 0.388: 0.393: 0.375: 0.361: 0.275: 0.333: 0.318: 0.307: 0.233: 0.282: 0.270: 0.261: 0.239: 0.232:

IR EREES TR . PR . PO beeeeaader et abaanans beeenn beeenen :

: 0. 000 0. 365 0. 322 0. 348 0. 332 0.318 0. 303 0. 289 0. 277 0. 268 0. 256 0. 247 0. 210 0. 220 0.000:

D P PO PO PO P PO beeme et P PO Feaeens :

: 0. 350 0. 337 0. 339 0. 321 0. 305 0.289 0. 275 0. 262 0. 250 0. 240 0. 231 0.223: 0.215: 0.197: 0.192:

feeeenn beeenn PR PO Feeeees P P IO PO decann Foeean deeens Feeanen [ decennn :

:0.322: 0.311: 0.292: 0.295: 0.244: 0.263: 0.248: 0.236: 0.225: 0.216: 0.182: 0.199: 0.180: 0.175: 0.169:

teeneen Foeeann doeenn Feeoenn Heeennn Hoeaenn Heoann- demaann deennnn Heeeenn Heeanan oeann emennn Foeuenn Heeennn :

: 0.299: 0.246: 0.268: 0.252: 0.238: 0.223: 0.208: 0.196: 0.186: 0.179: 0.173: 0.164: 0.157: 0.131: 0.145:

teeaee Foenane Feneonn Feeeon- Feonae- e Feeeann Foeeon- oeenon O decenen Feenon- tonnen Feenoan eneans .

: 0.271: 0.255: 0.236: 0.222: 0.000: 0.193: 0.178: 0.167: 0.158: 0.151: 0.000: 0.137: 0.129: 0.123: 0.115:



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-97-01
CASE 2 STEP 0 CYCLE 12

: ASSEMBLY LABEL: N217 SERIAL = N217 IAJAK = 16,11,13  SEG TYPE/ROT 25/ 0
BATCH = 25 209 PINS

. ASSEM RPF = 0,218 ASSEM RPD = 0.222 PLANAR RPD = 0.208 AVE/PEAK GWD/T = 36. 16/392g?

PEAK PIN = 0.442 MAX PIN XY = 0.414 MAX CHA = 0.387 PEAK KW/FT =

DEC CREATED 98/10/26 ** PAGE 40

** RUN TIME: 10.14.08.** DATE: 00/08/24 100.0% FLOW

709.00 PPM

e 1.1 @ 1.1 e 1,1 PEAK W/CM = 73.408

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.414 LOCATION =

: 0.414: 0.404: 0.393: 0.387: 0.000: 0.362: 0.345: 0.332: 0.321: 0.313: 0.000: 0.288: 0.271: 0.259: 0.244:

e Feeeeabannn P PO P P PP S S P P P

..+ ...... + ...... R

: 0.388 0. 339 0. 381 0. 372 0. 364 0. 349 0. 334 0. 321 0. 310 0. 300 0. 289 0. 274 0. 260 0. 214 0.229:

e + ............ + ...... + ...... + ...... + ...... + ...... + ...... + .................. +....

--+ ------ + ------ M

: 0.361: 0.3 64 0. 357 0.373: 0.319: 0.350: 0.335: 0.322: 0.310: 0. 298 0. 251 0.271: 0.240: 0.228: 0.209:

98.0% POWER
6.000 GWD/MT



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-97-01
CASE 2 STEP 0 CYCLE 12

: ASSEMBLY LABEL: N225 SERIAL = N225

BATCH = 17

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE

1A,JA.K = 16,10,13

%% RUN TIME: 10.14.08.%* DATE: 00/08/24 100.0% FLOW

709.00 PPM

SEG TYPE/ROT 24/ 0
216 PINS

. ASSEM RPF = 0.310 ASSEM RPD = 0.307 PLANAR RPD = 0.287 AVE/PEAK GWD/T = 35.86/38.67

PEAK PIN = 0.498 MAX PIN XY = 0.466
e 1,6 @ 1,6

"2PXP’ - PLANAR PIN POWERS (K-PLANE =

: 0.454: 0.452: 0.454: 0.462: 0.000: 0.466:

MAX CHA = 0.460 PEAK KW/FT = 2.517
@ 1,5 PEAK W/CM = 82.591
.0 PEAK = 0.466 LOCATION = 1, 6

0.460: 0.458: 0.457: 0.460: 0.000: 0.451: 0.442: 0.442: 0.446:

Ceenee- b aeennn P teeeans P Feeeans PO deann P P PSR P deenn P :

: 0.438: 0. 387 0. 446 0. 452 0.458: 0.457:

0.453: 0.452: 0.451: 0.453: 0.452: 0.445: 0.439: 0.378: 0.427:

DEC CREATED 98/10/26 ** PAGE 39

98.0% POWER
6.000 GWD/MT



STMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-97-01
CASE 2 STEP 0 CYCLE 12

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE

** RUN TIME: 10.14.08.** DATE: 00/08/24

100.0% FLOW
709.00 PPM

: ASSEMBLY LABEL: NSO05 SERIAL = NS05
: BATCH = 23
: ASSEM RPF = 0.201 ASSEM RPD =
: PEAK PIN = 0.508 MAX PIN XY =

e 1,13 e

0.476
1,13

IA,JAK = 16, 9,13
0.268 PLANAR RPD =

SEG TYPE/ROT 23/ 0

‘2PXP’

- PLANAR PIN POWERS (K-PLANE = 1.

0.251 AVE/PEAK GND/T = 9.91/11.98
MAX CHA = 0.455 PEAK KW/FT = 2.571
@ 1,13 PEAK W/CM = 84.334

0 PEAK = 0.476 LOCATION = 1,13

: 0.000: 0.000: 0.457: 0.450: 0.000: 0.445:

0.438: 0.438: 0.443: 0.456: 0.000: 0.467: 0.476: 0.

000: o.oooé

e PO feaenn e adenaas P PO P P P P P PO P .

: 0.000: 0.000: 0.418 0. 406 0. 410 0. 404

0.400: 0.398: 0.404: 0.412: 0.422: 0.422: 0.434: 0.

ooo 0.000:

DEC CREATED 98/10/26 ** PAGE 38

98.0% POWER
6.000 GWD/MT



13

14

16

17

19

20

22

23

Cycle 13 Peripheral Assembly Locations

M N Q R T X y4

N209
0217
N241

0225

M445

0221 M446
N225 N221 N213

Quarter Core Rotational Symmetry




SITMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 19
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.15.54.** DATE: 00/08/24 100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 13 681.24 PPM

: ASSEMBLY LABEL: N209 SERIAL = N209 IA,JAK = 9,16,13 SEG TYPE/ROT 24/ 3
: "BATCH = 24 216 PINS

. ASSEM RPF = 0.325 ASSEM RPD = 0.325 PLANAR RPD = 0.297 AVE/PEAK GWD/T = 40.93/46.06
: PEAK PIN = 0.525 MAX PIN XY = 0.479 MAX CHA = 0.460 PEAK KW/FT = 2.675
e 1,1 e 1.1 @ 12,1 PEAK W/CM = 87.752

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.479 LOCATION = 1,1

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.15.54.** DATE: 00/08/24 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 13 680.47 PPM 7.000 GWO/MT

: ASSEMBLY LABEL: 0217 gi?éﬁL = 0217 IA,JAK = 10,16,13  SEG TYPE/ROT 18/ 3

: = 9 216 PINS
: ASSEM RPS 0.340 ASSEM RPD = 0.340 PLANAR RPD = 0.311 AVE/PEAK GWD/T = 40.03/43.87
: PEAK PI

= 0.544 MAX PIN XY = 0.497 MAX CHA = 0.493 PEAK KW/FT = 2.773
@ 4,3 @ 4.3 @ 4,2 PEAK W/CM = 90.992

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.497 LOCATION = 4, 3



SIMULATE -

RUN: PIN RECO ** PROJECT: EA-PID-97-01

CASE 1 STEP 0 CYCLE 13

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
** RUN TIME: 10.15.54.** DATE: 00/08/24

680.47 PPM

. ASSEMBLY LABEL: N241

. ASSEM RPF =
. "PEAK PIN -

BATCH = 24

0.201 ASSEM RPD =
0.422 MAX PIN XY =
1,1 e 1.

SERIAL = N241

0.385

1A,JAK = 11,16,13

0.201 PLANAR RPD =
MAX CHA =

1 @

0.357
1.1

216 PINS

SEG TYPE/ROT 24/ 3

0.183 AVE/PEAK GWD/T = 38.19/43.14
PEAK KW/FT =
PEAK W/CM =

2.151
70.584

"2PXP° - PLANAR PIN POWERS

(K-PLANE =

1.0)

. 0.385: 0.364: 0.340: 0.320: 0.000: 0.274: 0.249: 0.

228: 0.209: 0.

192: 0.000: O.

. 0.117: 0.098:

Do e Foeeenn Fonmann doeannn erenn- e eeeenn Heneon Fereann Honunon Feveenn Foennnn e Fenennn :

: 0.369: 0.310: 0.336: 0.316: 0.296: 0.

272: 0.248: 0.

228: 0.208: 0.

.174: 0.

: 0.102: 0.098:

Peaeeas e e F S Feeanan Feeeann Heecaon Fonean- Focenan Foean- Foeoann Foeen- Foeeae- +oeeon- deeeonn :

(=1

: 0.313. 0.303. 0.305. 0.286. 0.268. 0.

.352: 0.342: 0.323: 0.323: 0.266: 0.

279: 0.256: 0.

200 0. 230 0.

211. 0.194. 0.

235: 0.215: 0.

197: 0.157: 0.

: 0.115: 0.095:

: 0.102: 0.0352

Leeeea PN P Femee e et aee e e naans [ Foann- e tecnoan Femeenns

f==)

.296: 0.288: 0.291: 0.273 0. 255 0.

© 0.284: 0.276: 0.278: 0.261: 0.243: 0.

239 0. 222 0.

226: 0.212: 0.

204 0. 186 0.

000: 0.177: 0.

168: 0.150: 0.

: 0.096: 0.080:

: 0.091: 0.076:

[ emman Fooann- [ nnn Facenan oo Fonaon- Foenonn Feenn- Feenoe- Foeoons Feeenen Foecnn- oo :

: 0.273: 0.265: 0.266: 0.249: 0.232: 0.

216: 0.200: 0.

184: 0.166: 0.

150: 0.134: 0.

: 0.086: 0.072:

IEETER e Heneenn Heenann Fonennn Herena- Foemaan Heeenan Feenonn Honeean eeenan Heveenn Foveann +oeenn Ferennn :

: 0.265: 0.256: 0.255: 0.237: 0.221: 0.

163: 0.187: 0.

170: 0.155: 0.

112: 0.126: 0.

112: 0.099: 0.082: 0.069:

TR R L PR PN Foneen Foennn bonennn PO PR Hearonn Fanennn PO Fornenn PR :

: 0.000 0. 245 0. 215 0.225: 0.207: 0.

191: 0.173: O.

157: 0.143: 0.

129: 0.116: 0.

103: 0.081: 0.077: 0.000:

[ P beeeans P e e teennn- nnn toenan- Feeennn teenon- toeonnn Fooeon- Foneone Faceann :

; 0.242: 0.232: 0.229: 0.212: 0.194: 0.

177: 0.160: 0.

144: 0.131: 0.

118: 0.106: 0.

094: 0.084: 0.070: 0.059:

[ Foeenen Foaen- Foeenen Foanon- [ S Femaen- Foeenan Feonon- Feceen- Feeanan Heeanns Feonenn Foceaa- +oeoee- :

: 0.227: 0.218: 0.202: 0.198: 0.159: 0.

163: 0.146: 0.

131: 0.118: 0.

106: 0.084: 0.

084: 0.070: 0.062: 0.053:

Terenns PN PR PN Fonenn boenenn $onnnn bonenn PO bt deaaas $onne P Foeenn

: 0.214. 0.179. 0.189. 0.172. 0.156. 0.

140. 0.123. 0.

110. 0.098. 0.

088 0. 079 0.

069. 0.061. 0.047. 0.047:

e P P PN deaann M M I SN feeannn Feeeenn Feeeenns

o

.199: 0.187: 0.171: 0.156: 0.000: 0.

123 0. 107 0.

094 0. 083 0.

074 0. 000 0.

058: 0.051: 0.045: 0.040:

DEC CREATED 98/10/26 ** PAGE 21
100.0% FLOW 100.0% POWER

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 22
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.15.54.** DATE: 00/08/24 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 13 680.47 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0225 SERIAL = 0225 IA,JAK = 12,15,13  SEG TYPE/ROT 9/ 3

: BATCH = 9 216 PINS

= 0.351 ASSEM RPD = 0.351 PLANAR RPD = 0.321 AVE/PEAK GWD/T = 39.11/43.99
= (.666 MAX PIN XY = 0.608  MAX CHA = 0.570 PEAK KW/FT = 3.394
e 1,1 e 1,1 e 1,1 PEAK W/CM = 111.347

. ASSEM RPF
. PEAK PIN

© 0.573: 0.552: 0.516: 0.520: 0.489: 0.460: 0.436: 0.322: 0.383: 0.354: 0.329: 0.304: 0.261: 0.241: 0.213:

feenee- Feeenns . Feoeann e Femeenn toenaen Foeen- Foeeenn L deeennn doranas teeaean Feacan- Feeennn :

: 0.556: 0.532: 0.532: 0.498: 0.467: 0.439: 0.413: 0.390: 0.362: 0.336: 0.311: 0.288: 0.265: 0.227: 0.200:

;.0.000: 0.513: 0.511: 0.477: 0.448: 0.424: 0.396: 0. 370 0. 346 0.323: 0.297: 0.272: 0. 250 0. 214 0.000:

: 0.489: 0.468: 0.475: 0.441: 0.413: 0.391: 0.368: 0.346: 0.321: 0.295: 0.269: 0.246: 0.225: 0.187: 0.161:

Peeennn Hevaan PR b PO Fonnnn boennns PR beoenn PO PO PO PO $oeannn Fonnnn :

1 0.468: 0.450. 0.358. 0.424. 0.394. 0.371. 0.354. 0.000. 0.308. 0. 279 0. 256 0. 235 0.168: 0.177: 0.151:



STMULATE - 3 ** STUDSVIK CHS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE OEC CREATED 98/10/26 ** PAGE 23
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.15.54.** DATE: 00/08/24 100.0X FLOW 100.0X POWER
CASE 1 STEP 0 CYCLE 13 680.47 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: M445 SERIAL = M445 IA,JAK = 13,15,13  SEG TYPE/ROT 19/ 0

: BATCH = 19 215 PINS

: ASSEM RPF = (.133 ASSEM RPD = 0.133 PLANAR RPD = (0.122 AVE/PEAK GWD/T = 32.09/33.74

: PEAK PIN = 0.336 MAX PIN XY = 0.306 MAX CHA = (.283 PEAK KW/FT = 1.711
g 1,1 e 1.1 e 1,1 PEAK W/CM = 56.133

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.306 LOCATION = 1,1

: 0.306: 0.282: 0.263: 0.248: 0.000: 0.216: 0.198: 0.183: 0.169: 0.158: 0.000: 0.130: 0.114: 0.099: 0.082:

MR Feoconen +oenenn Foenon- LERRERE L LY Foeceonn LARREEE LR +eoenen +eoeenn- R N +eoeon- :

:02%:02%:02%:UQM:OJB:OJW:OJQ:OJN:OJW:01%:04“401H:OJW:OJM:UAN;



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE  DEC CREATED 98/10/26 ** PAGE 25
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.15.54.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 13 680.47 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: M446 SERIAL = M446 IA,JAK = 15,13,13  SEG TYPE/ROT 19/ 0

: BATCH = 19 215 PINS

: ASSEM RPF = 0,135 ASSEM RPD = 0.135 PLANAR RPD = 0.123 AVE/PEAK GWD/T = 31.47/33.09

: PEAK PIN = 0.338 MAX PIN XY = 0.309 MAX CHA = 0.286 PEAK KW/FT = 1.723
e 1,1 e 1,1 e 1,1 PEAK W/CM = 56.526

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.309 LOCATION = 1,1

: 0.309: 0.289: 0.272: 0.259: 0.000: 0.228: 0.210: 0.195: 0.181: (.169: 0.000: 0.139: 0.122: 0.106: 0.087:

feeeaen Feeeann e e [ - Feeaaan Feeen- L TR Fonennn N doronns P Foean- Froenen Feenea-

: 0.286: 0.260: 0.251: 0.238: 0.224: 0.209: 0.193: 0.179: 0.167: 0.155: 0.143: 0.128: 0.114: 0.097: 0.084:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5 08.05 BASE  DEC CREATED 98/10/26 ** PAGE 24
RUN: PIN RECO ** PROJECT: EA-PID-97-01 *% RUN TIME: 10.15.54.%* DATE: 00/08/24 100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 13 680.47 PPM

. ASSEMBLY LABEL: 0221  SERIAL = 0221  IA,JA.K = 15,12,13  SEG TYPE/ROT 9/ 1
: BATCH = 9 216 PINS
. ASSEM RPF = 0.344 ASSEM RPD = 0.344 PLANAR RPD = 0.314 AVE/PEAK GWD/T = 39.67/45.61
PEAK PIN = 0.650 MAX PIN XY = 0.593  MAX CHA = 0.555 PEAK KW/FT = 3.313
@ 1,1 e 1,1 e 1.1 PEAK W/CM =  108.686

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.593 LOCATION = 1.1

: 0.593: 0.581: 0.559: 0.543: 0.000: 0.503: 0.480: 0.461: 0.443: 0.429: 0.000: 0.393: 0.374: 0.359: 0.343:

R + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------------ + ------ + ------ + ------ + ------ H

£ 0. 566 0. 480 0. 536 0. 517 0. 500 0. 479 0. 458 0. 442 0. 423 0. 408 0. 393 0. 376 0.360 0. 300 0.327:

................... U S S S S S S S SR

: 0. 531 0. 523 0. 500 0. 515 0. 496 0. 478 0. 464 0. 352 0. 428 0. 408 0. 391 0. 375 0.337 0. 325 0.308:

Ceeencedeencantesaaactenanan + ...... + ...... + .................. D S S + ...... .

: 0. 504 0. 492 0. 502 0. 482 g. 463 0. 446 e. 430 0. 415 0. 397 0. 380 . 364 0. 350 0.338 0. 306 0.292:

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-97-01
CASE 1 STEP 0 CYCLE 13

DEC CREATED 98/10/26 ** PAGE 28
100.0X FLOW 100.0% POWER

** RUN TIME: 10.15.54.** DATE: 00/08/24

680.47 PPM

: ASSEMBLY LABEL: N213 SERIAL

: BATCH
: ASSEM RP
: PEAK PI

N213 IA,JAK = 16,11,13  SEG TYPE/ROT 24/ 0
24 216 PINS

=

0.411 MAX PIN XY = 0.375 MAX CHA

= ().189 ASSEM RPD = 0.189 PLANAR RPD = 0.173 AVE/PEAK GWD/T = 41.82/46,
= = 0.343 PEAK KW/FT = 2.094
e 1,1 e 1.1 e 1,1 PEAK W/CM = 68.713

82

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.375 LOCATION =

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 27
RUN: PIN RECO ** PROJECT: EA-PID-97-01 ** RUN TIME: 10.15.54.** DATE: 00/08/24 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 13 680.47 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: N221 SERIAL = N221 1A,JAK = 16,10,13  SEG TYPE/ROT 24/ 0

: BATCH = 24 216 PINS

: ASSEM RPF = 0.304 ASSEM RPD = 0.304 PLANAR RPD = 0.278 AVE/PEAK GHD/T = 40. 98/46 42
R : PEAK PIN = 0.528 MAX PIN XY = 0.482 MAX CHA = 0.467 PEAK KW/FT = 2.693

: @ 1,4 e 1,4 @ 1,3 PEAK W/CM = 88.349

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.482 LOCATION = 1, 4

: 0.464: 0.472: 0.475: 0.482: 0.000: 0.476: 0.464: 0.456: 0.450: 0.447: 0.000: 0.427: 0.413: 0.408: 0.411:

temeean Feeaoen Fovaenn deeemen o Feeenen +oeman- Foeeonn Feeonan Fecaenn Heeean- Freenen Foeoon- e Froenen :

: 0.437: 0.396: 0.453: 0.456: 0.457: 0.451: 0.441: 0.434: 0.427: 0.423: 0.417: 0.405: 0.393: 0.338: 0.376:

[ Feaeon doraons Feeenen toenan- Feceann Feecnn- Foeenen Foeoan- LR Foeeon- +eeeaen Feoann- F deenann :

: 0.407: 0.419: 0.423: 0.448: 0.398: 0.442: 0.436: 0.429: 0.422: 0.416: 0.363: 0.397: 0.366: 0.358: 0.346:

teaen PN P P P P e e aaaan PO P Feeennn doeeenn PO .

: 0.382: 0.390: 0.414: 0.415: 0.414: 0.410 0. 404 0. 398 0. 392 0. 385 0.378: 0.369: 0.360: 0.334: 0.323:

[ F Fecaen- Feeenon Foenen- Focenan P PN PUU P PO Fenonns Foeaeen Foeen- Freenen :

: 0.000: 0.362: 0.341: 0.383: 0.382: 0.380: 0.374: 0.368: 0.362: 0.358: 0.349: 0.341: 0.296: 0.310: 0.000:

e P E T oo Foenann Foceoan Focnoen Foeaen Fooanen Feeean Foeeonn Foceenn Femeoan Foeoan- L :

: 0.324: 0.331: 0.350; 0.351: 0.352: 0.283: 0.346: 0.339: 0.335: 0.267: 0.322: 0.313: 0.306: 0.283: 0.274:

Lo Fomeae- L Foaeonn R Feeenn- decaoen Foeen P doreaan e Foeaon- Frcenen +oeoenn Forean- :

: 0.293: 0.300: 0.320: 0.321: 0.320: 0‘320: 0.318: 0.315: 0.309: 0.302: 0.293: 0.286: 0.280: 0.258: 0.249:

MY SR + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------------ Fereano N

: 0.268 0. 274 0. 292 0.292. 0.292. 0.290. 0.292: 0.000: 0.283: 0.274: 0.268: 0. 262 0. 256 0.236: 0.228:

; ------ PN P e eadaann P beeaaan P P P Feeeaen P P PO P '
: 0.245: 0.250: 0.266: 0.266 0. 266 0.266: 0.264:.0.262: 0.257: 0.251: 0.245: 0.239: 0.234: 0.216: 0.209:

teeann- Feeennn Heomen- doeoene P P Foeuoen Foraons Feoecon Fooan- Fomenen Feeonns ecanan Foneone Fenennn :

: 0.225: 0.229: 0.242: 0.242: 0.242: 0.195: 0.238: 0.234: 0.232: 0.185: 0.223: 0.218: 0.214: 0.199: 0.193:

PR Feeeann Feemonn Foooon- oo Feroan- Foennan Foaaan- Hoeeaa- Fereen- docnenn Foeans Hoenne- [ S Foonan :

: 0.000: 0.208: 0.196: 0.219: 0.218: 0.217: 0.213: 0.210: 0.207: 0‘205: 0.201: 0.197: 0.172: 0.182: 0.000:

HMER R + ------ + ------ + ------------------------------ + ------ + ------------ + ------ + ------ + ------ Feecnes M

: 0.183. 0,186. 0.197. 0.197 0. 196 0.193 0. 191 0. 188. 0.185. o. 183 0. 180 0. 177 0.174 0.162: 0.157:

MERI R + ------ + ------ + ------ + ------ + ------ + ------------------------------ + ------ + ------ + ------ Feecans :

: 0.160: 0.164: 0.165: 0.175: 0.155: 0.172 0. 169 0. 167 0. 165 0. 163 0. 143 0.157: 0.146: 0.143: 0.137:

teeeea- e teenaon Foronne oo Feneonn feeenan PN P P P beene Feeeaon deenon- teeeann :

: 0.139: 0.126: 0.145: 0.146: 0.146: 0.144: 0.141: 0.139: 0.137: 0.136: 0.134: 0.131: 0.127: 0.108: 0.119:

temaen- R Feoonnn Feaan- Foenee- Foeon- L Fomean- deonann Feeenon Freanen oo Foeenen Foeaenn Fecennn :

: 0.117: 0.121: 0.122: 0.124: 0.000: 0.122: 0.119: 0.117: 0.116: 0.115: 0.000: 0.110: 0.106: 0.102: 0.097:



SITMULATE -
RUN: PIN RECO **

- ASSEMBLY LABEL:

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 26
PROJECT: EA-PID-97-01 ** RUN TIME: 10.15.54.** DATE: 00/08/24 100.0%5 FLOW 100.0X POWER
CASE 1 STEP 0 CYCLE 13 680.47 PPH

N225 SERIAL = N225 IA,JAK =16, 9,13 SEG TYPE/ROT 24/ 0

: BATCH = 24 216 PINS
: ASSEM RPF = 0.327 ASSEM RPD = 0.327 PLANAR RPD = 0.299 AVE/PEAK GND/T = 40.26/44.40
PEAK PIN = 0.538 MAX PIN XY = 0.491 MAX CHA = 0.474 PEAK KW/FT = 2.742
@ 1,15 @ 1,15 @ 1,12 PEAK W/CM = 89.965
*2PXP' - PLANAR PIN POWERS (K-PLANE =1.0) PEAK = 0.491 LOCATION = 1,15
'61%6&"é'Aéé"é'Aéé"b'iéé"o 000: 0.468: 0.463: 0.464: 0.468: 0.478: 0.000: 0.484: 0.482: 0.487: 0.491:
s Feennnn beeenan Feereadeaaann PR P PN P Foeeanen PN PO PO P Feeennn
0 431 0. 386 0. 441 0. 446 0. 451 0. 450 0. 447 0. 449 0. 452 0. 458 0. 464 0. 464 0. 465 0. 412 0.471:
: ...... beeeenn P PN P P P P P P PO PSR PO P PR E

: 0.399: 0.411: 0

teacane [ e

.411: 0.416: 0.419: 0.419: 0.419: 0.420: 0.422: 0.424: 0.427: 0.429: 0.432: 0.413: 0.415:

: 0.375: 0.385: 0

temeane deencen PR

: 0.000: 0.359: 0.

Teeenan toeeann +onn

: 0.320: 0.330: 0.

MERR R Fooccen +---

: 0.290: 0.300: 0.

Teeeenn SO P

: 0.265: 0.275: 0.

HER R Foeenoan +---

: 0.243: 0.252: 0.

tesenes + ------ +~--

: 0.223: 0.231: 0.

MR L +ee.

: 0.000: 0.209: 0.

MEEER D R +---

: 0.180: 0.186: 0.

MR ] + ------ +---

: 0.156: 0.164: 0.

feanen- I PR

: 0.136: 0.125: 0.

e PO P
: 0.114: 0.119: 0.

A15: 0.444: 0.398: 0.448: 0.448: 0.449: 0.451: 0.455: 0.408: 0.460: 0.437: 0.443: 0.442:

e Foenn- Feeanen Feoaen- Feeaaen Feanean Feeenen Foeaon- Feeenen +oeoen- Focenn- Fooenn- :

B . Feeaenn Feeannn Foeene- oo e Fevaaan Foennen Foeenen Feanan- Focenon- Feoonnn :

341: 0.387: 0.389: 0.392: 0.391: 0.391: 0.392: 0.395: 0.395: 0.396: 0.354: 0.384: 0.000:

edecaaan PN deeennn feeeann Feeaean P P P I e adaeans Freenn- :

353: 0.357: 0.361: 0.293: 0.364: 0.362: 0.365: 0.295: 0.365: 0. 364 0. 366 0.349: 0.351:

et Feeenn- Ferenon Foanan- e teenen- teronnn Feeaone onaoan Feeeann P O :

324: 0.327: 0.330: 0.334: 0.336: 0.338: 0.337: 0.335: 0.333: 0.332: 0.333: 0.316: 0.316:

s P P $oeaenn PO P P P b e PO :

297: 0.300: 0.302: 0.304: 0.309: 0.000: 0.309: 0.304: 0.303: 0. 302 0. 303 0.288: 0.288:

EEEL DR Foeneen LEEEERE R R Feeneen LR Feoae-n Fecenes + ------ + ------ Feaenans H

271: 0.274: 0.276: 0.278: 0.280: 0.282: 0.280: 0.278: 0.276: 0.275: 0.275: 0.262: 0.261:

[ PO Feeeeen PN PO Feeennn Feeeraeaaaas et P Feeanan .

247: 0.249: 0.252: 0.204: 0.252: 0.251: 0.252: 0. 203 0. 251 0. 249 0. 250 0.239: 0.239:

ceedeaanee Foeoens Freenan Foenon- Foeann Fovaons Feeona- P P P P Feeenn- :

199: 0.225: 0.226: 0.227: 0.225: 0.225: 0.225: 0.226: 0.225: 0.225: 0.200: 0.216: 0.000:

ceedeieans +oenenn Foeenen Fevaons denaann Heorann Foeenan [ EY S deenann Feceean tecaann .

199: 0.201: 0.202: 0.201: 0.201: 0.200: 0.200: 0.200: 0.201: 0.201: 0.201: 0.192: 0.192:

EERE SRR SRR + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ R M

167: 0.178 0. 159 0.178: 0.177: 0.177: 0.177: 0.178: 0.158: 0.178: 0.168: 0.169: 0.168:

et P P Fevaonn Feennn Feenonn teaan- A Feaenn- Feeeoan Fonenne Faeenen :

145: 0.147: 0.149: 0.147: 0.146: 0.146: 0.146: 0.147: 0.148: 0.147: 0.147: 0.128: 0.146:

cedeeanes beneene Froanen TR T Heeee T T Forenen PR Foeenns PO :
121: 0.124: 0.000: 0.124: 0.122: 0.122: 0.122: 0.124: 0.000: 0.124: 0.123: 0.123: 0.121:

7.000 GWD/MT



Cycle 14 Peripheral Assembly Locations

13

14
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23
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P217

0241

P237 0225
0221 P249 0253

Quarter Core Rotational Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 09.28.11.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 604.09 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0109 SERIAL = 0109 IA,JALK = 9,16,13 SEG TYPE/ROT 18/ 3

: “BATCH = 18 216 PINS

. ASSEM RPF = 0.320 ASSEM RPD = (0.320 PLANAR RPD = 0.296 AVE/PEAK GWD/T = 53.15/56.67

: PEAK PIN = 0.516 MAX PIN XY = 0.477 MAX CHA = 0.453 PEAK KW/FT = 2.612
e 1,1 e 11 e 1,1 PEAK W/CM = 85.711

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.477 LOCATION = 1,1



SITMULATE - 3 ** STUDSVIK CHS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 21
100.0% FLOW 100.0% POWER

RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 09.28.11.** DATE: 00/08/24
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU

: ASSEMBLY LABEL: 0229 SERIAL = 0229 IA,JAK = 10,16,13  SEG TYPE/ROT 20/ 3

: BATCH = 19 216 PINS

: ASSEM RPF = 0.329 ASSEM RPD = 0.329 PLANAR RPD 0.304 AVE/PEAK GWD/T = 46.09/51.50

: PEAK PIN = 0.547 MAX PIN XY = 0.506 MAX CHA = 0.497 PEAK KW/FT = 2.773
@ 41 R 41 e 3,1 PEAK W/CM = 90.976

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.506 LOCATION = 4, 1

: 0.501: 0.430: 0.464: 0.434: 0.401: 0.367: 0.333: 0.304: 0.275: 0.250: 0.226: 0.201: 0.177: 0.

604.26 PPM

7.000 GWD/MT



STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 22
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 09.28.11.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 604.26 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0217 SERIAL = 0217 1A, JA.K = 11,16,13  SEG TYPE/ROT 20/ 3

: BATCH = 19 216 PINS

: ASSEM RPF = (.218 ASSEM RPD = 0.218 PLANAR RPD = 0.202 AVE/PEAK GWD/T = 43.65/49.48

: PEAK PIN = 0.454 MAX PIN XY = 0.420 MAX CHA = 0.388 PEAK KW/FT = 2.299
@ 1,1 e 1,1 @ 1.1 PEAK W/CM = 75.422

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.420 LOCATION = 1,1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 23
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 09.28.11.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 604.26 PPH 7.000 GWD/MT

: ASSEMBLY LABEL: P217  SERIAL = P217 IA,JAK = 12,15,13  SEG TYPE/ROT 12/ 3

: BATCH = 12 216 PINS

: ASSEM RPF = (0.378 ASSEM RPD = (.378 PLANAR RPD = 0.350 AVE/PEAK GWD/T = 41.98/46.59

: PEAK PIN = 0.725 MAX PIN XY = 0.670 MAX CHA = 0.634 PEAK KW/FT = 3.673
e 1.1 e 1,1 @ 1,1 PEAK W/CM = 120.517

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.670 LOCATION = 1, 1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 24
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 09.28.11.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 604.26 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0241 SERIAL = 0241 IA,JAK = 13,15,13  SEG TYPE/ROT 19/ 0

: BATCH = 19 216 PINS

< ASSEM RPF = 0.157 ASSEM RPD = 0.157 PLANAR RPD = (.145 AVE/PEAK GWD/T = 43.30/49.92
: PEAK PIN = 0.374 MAX PIN XY = 0.346 MAX CHA = 0.318 PEAK KW/FT = 1.897
@ 1,1 e 1,1 @ 1.1 PEAK W/CM = 62.228

© 0.116: 0.097: 0.105: 0.099: 0.093: 0.086: 0.080: 0.075: 0.070: 0.065: 0.060: 0.055: 0.049: 0.038: 0.038:

Ceeeenn e Feaenn- Focenen Foeeoan Focanane Heemen- o Foeanan Fecenan [ . doneaas Facecan L e :

: 0.095: 0.093: 0.088: 0.084: 0.000: 0.074: 0.069: 0.064: 0.060: 0.056: 0.000: 0.047: 0.043: 0.038: 0.033:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 26
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** QUN TIME: (9.28.11.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 604.26 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0225 SERéﬁL = (225 IA,JAK = 15,13.13 SEG TYPE/RO; 19/ 0

: = 19 216 PIN

: ASSEM RPF = 0.159 ASSEM RPD = 0.159 PLANAR RPD = (.147 AVE/PEAK GWD/T = 42.36/48.59
~— : PEAK PIN = 0.370 MAX PIN XY = 0.342 MAX CHA = 0.316 PEAK KW/FT = 1.873

: e 1,1 e 1,1 e 1.1 PEAK W/CM = 61.463

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.342 LOCATION= 1,1

;'0.192: 0.182: 0.180: 0.168: 0.158: 0.117: 0.138: 0.127: 0.118: 0.086: 0.099: 0.089: 0.080: 0.068: 0.059:

Peesean + ------ + ------ e LEER R L LR R R L Fenanon L Heeenen + ------ + ------------------ :

: 0.000. 0.167. 0.165: 0.154: 0.144: 0.135: 0.125: 0.116: 0.108. 0. 099 0. 090 0. 082 0.074 0. 063 0.000:



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE DEC CREATED 98/10/26 ** PAGE 25
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 09.28.11,.** DATE: 00/08/24 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 604.26 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: P237 SERIAL = P237 IA,JAK = 15,12,13  SEG TYPE/ROT 12/ 1

: BATCH = 12 216 PINS

: ASSEM RPF = 0.384 ASSEM RPD = 0.384 PLANAR RPD = 0.356 AVE/PEAK GWD/T = 41. 63/46 76

: PEAK PIN = 0.731 MAX PIN XY = 0.676 MAX CHA = 0.640 PEAK KW/FT = .703
e 1,1 R 1,1 @ 1,1 PEAK W/CM = 121 492

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.676 LOCATION = 1,1

; 0.676: 0.652: 0.630: 0.614: 0.000: 0.570: 0.543: 0.522: 0.500: 0.483: 0.000: 0.441: 0.417: 0.399: 0.380:

R + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ :

;0. 663 0. 570 0. 611 0. 591 0. 572 0. 549 0. 526 0. 454 0. 485 0. 466 0. 448 0. 427 0. 407 0. 352 0.362:

Ceeeaadaeaeen Feeennn Feeens P P teenann P teeennn I PN feeeenn P P P :

: 0. 624 0. 620 0. 594 0. 571 0. 549 0. 529 0. 509 0. 491 0. 469 0. 450 0. 431 0. 413 0. 381 0. 367 0.342:

[P P PO Feee e deeaans P P feeeenn Feeenns P PO PO P Feeeenn beeane :

: 0. 592 0. 582 0. 554 0. 531 0. 511 0. 491 0. 473 0. 454 0. 436 0. 418 0. 401 0. 386 0. 372 0. 346 0.324:

Teemees + ------ + ------------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ :

: 0. 000 0. 548 0. 519 0. 496 0. 476 0.458: 0.440: 0.423: 0.406: 0.389: 0.374: 0.360: 0.348: 0.326: 0.000:

e MO PN Feeeeen P MO Feeoann Hoemen Fecnaan deaoan F Feeaoen Fomenn . teeean- :

. 0.523: 0.513: 0.486: 0.464: 0.446: 0.429: 0.413: 0.397: 0.381: 0.364: 0.349: 0.337: 0.326: 0.305: 0.287:

Ceevaen fen- Foneme- oo Fomnen deeaoan Feaeennn Hoeeaen Feaenas e O Feeacan [ Fesoann doeaon- :

: 0.487: 0.480: 0.456: 0.435: 0.417: 0.402: 0.391: 0.379: 0.360: 0.341: 0.327: 0.315: 0.305: 0.284: 0.267:

A, B deeaans PN PSP PN feeeann P PO P deeenn PO .

. 0. 458 0. 386 0. 429 0. 407 0. 390 0. 376 0. 368 0. 000 0. 339 0. 318 0. 304 0. 294 0. 286 0.239: 0.250:

e PN feenaen PO U Faeenns Feeanns PO Feeeenn PO PN Heeannn PO P +-.J---;

: 0.430: 0.422: 0.400: 0.381: 0.364: 0.350: 0.340: 0.328: 0.312: 0.295: 0.283: 0.273: 0.264: 0.247: 0.232:

Ceeeaas . Feeoaa- Feacoonn oo - Fenean- teeenan Feeane- Feoonn- Foaeeas +oeene- Fecneas doeaann Heoean- .

. 0.407: 0.396: 0.373: 0.355: 0.338: 0.324: 0.311: 0.298: 0.285: 0.272: 0.261: 0.252: 0.244: 0.229: 0.217:

Pemeaan R Foeon- teeenen Fonaane Feeonen Feeennn Feeonns Foaon- Feeeean Foeeon- F P +eona-- Fenoonn Femaaan :

: 0.000: 0.371: 0.348: 0.329: 0.313: 0.299: 0.286: 0.273: 0.261: 0.250: 0.239: 0.231: 0.224: 0.211: 0.000:

e P PO deenenn b P beenn P P P P Feeennn beeaen PN

: 0. 356 0. 345 0. 323 0. 305 0. 290 0. 276 0. 263 0. 251 0. 239 0. 228 0. 218 0. 210 0. 204 0. 191 0.181:

teeeae- P P P P P PO P Feeeenn P PN PN P P P :

: 0.329: 0.319: 0.300: 0.283: 0.268: 0.254: 0.241: 0.230: 0.218: 0.207: 0.198: 0.190: 0.183: 0.171: 0.160:

Pemeeas e Feecno- Foeenen Feeeoes oeennn Feonenn Feeonnn Foenann [ Feeeons Faceman Feenoon Foaenas deeonon :

: 0.309: 0.255: 0.279: 0.263: 0.249: 0.234: 0.220: 0.178: 0.197: 0.188: 0.180: 0.171: 0.163: 0.135: 0.140:

teeeen Femoaen Feanen- Foneane Hoeaoan Foena- Foneuan Fonenas Foenan- F teeeann [ S L I teennan Feeennn :

:0.291: 0.270: 0.251: 0.237: 0.000: 0.208: 0.193: 0.182: 0.171: 0.163: 0.000: 0.147: 0.138: 0.131: 0.117:



S1

RUN:

MULATE -
PIN RECO ** PROJECT: EA-PID-99-03

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
** RUN TIME: 09.28.11.** DATE: 00/08/24
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU

604.26 PPM

. ASSEMBLY LABEL: 0253

. ASSEM RPF =
. PEAK PIN

SERIAL = 0253
. BATCH = 19
0.232 ASSEM RPD = 0.232 PLANAR RPD =
= 0.467 MAX PIN XY = 0.432 MAX CHA =
@ 1.1 e 1,1 e

IA,JAK = 16,11,13

0.402
1.1

SEG TYPE/ROT 20/ 0

216 PINS

0.215 AVE/PEAK GWD/T = 42.76/47.40
PEAK KW/FT = 2.369
PEAK W/CM =

77.710

'2PXP’

- PLANAR PIN POWERS (K-PLANE = 1.0)

S0

.432: 0.417: 0.401: 0.390: 0.000: 0.360: 0.342: 0.328: 0.315: 0.

306: 0.000: 0.280: 0.265: 0.254: 0.

Ceeenen P P P dnn Heeennn PN P P P Feeeann P P P Feaeene :

: 0.

406: 0.353: 0.392: 0.380: 0.367: 0.353: 0. 337 0. 324 0. 309 0.

297 0.285: 0.271: 0.257: 0.214: 0.

e Feennon doeennn Hoaee Feeennn oo Foaeann PO PN deenn Foeannn . Feeennn Foenonn Foneans .

. 0.

379: 0.381: 0.371: 0.383: 0.370: 0.356: 0.

344: 0.264: 0.315: 0.

299: 0.284: 0.270: 0.240: 0.228: 0.

PN PRUS MU PO Feeaabeaaaas P PN N P P e

. 0.

357 0. 357 0. 371 0. 361 . 348 0. 335 0. 322 0. 310 0. 294 0.

279 0.264: 0.250: 0. 236 0. 210 0.

e PSR beeaean P PO PSR P P Feeeann PO P Heonan- Feneans P O :

: 0.

000: 0.334: 0.347: 0.337: 0.326: 0.315: 0.

300: 0.286: 0.273: 0.

.244: 0.229: 0.215: 0.191: 0.

Ceeenen Hoeoenn FO P Fecaon- Frceonn Feenan- [ o Fevaoe- Foeeen- Freenen Foeennn Feeonas Foeaon- :

. 0.

306: 0.308: 0.322: 0.313: 0.304: 0.232: 0.

.266: 0.254: 0.

.225: 0.210: 0.196: 0.171: 0.

P Feenaebeeaaan P Feeeeen P MU LS deeenan P e beenann +......;

: 0.

278 0. 283 0. 299 0. 290 0. 280 0. 271 0. .249 0. 235 0.

.205 0. 191 0. 178 0. 153 0.

teee e P P beeane P feeenn Focann- P berenn Fecnonn PO PO P P .

. 0.

255 0. 261 0. 221 0. 268 0. 257 0. 248 0. .000: 0.217: 0.

.187: 0.174: 0.128: 0.138: 0.

Caeeaan P feeenan P P P PO Facoaan eenen- eoenns Heonan- Focenen +oeen Foeenan treean- :

: 0.

233: 0.238: 0.252: 0.244: 0.236: 0.228: 0.219: 0.209: 0.196: 0.

.170: 0.157: 0.145: 0.123: 0.

[ e oo Foreane Fecenen Focoans e Feenn- Feeenon Foenan Foaeean Foneans Foenae- Foeeenn deennne :

N

214: 0.217: 0.227: 0.221: 0.215: 0.164: 0.

.186: 0.177: 0.

.154: 0.141: 0.129: 0.110: 0.

e e PO PR P Foceonodaenaan deeenn deeenan PO PO Feeeenn P :

: 0.

000 0. 196 0. 205 0. 200 0. 193 0. 186 0. .167 0. 158 0.

.137 0. 126 0. 115 0. 099 0.

Peeee et P PSR deeeane feeeann P decaeeadananen PN aeenon P P faeaenn Feennnn :

: 0.

172 0. 175 0. 183 0. 179 0. 172 0. 165 0. .151 0. 141 0.

.122: 0.113: 0.103: 0.088: 0.

[, P feneaen PN ferenne PN P Hecoans P Hoaant decenen Focaon- Fecennn Fesvens Forenns :

: 0

.150: 0.154: 0.152: 0.158: 0.153:

0.147: 0.

.106: 0.126: 0.

.109: 0.100: 0.086: 0.078: 0.

[ P P P doeenan PRSI deeann B deaenans PSR PN PN Fmennns

. 0.

131: 0.117: 0.133: 0.130: 0.126: 0.120: 0. .109 0. 102 0.

097 0.091: 0.083: 0.076: 0.060: 0.061:

Ceveen- Feeenn- Fonenn- deeenen eveon- Faeeann Feeeon- Foeenon Feeaene PSR benens Feonann Foaeon- daeonns Feonaen

.110: 0.113: 0.111: 0.109: 0.000: 0.101: 0.

.091: 0.086: 0.

082: 0.000: 0.072: 0.065: 0.060: 0.053:

DEC CREATED 98/10/26 ** PAGE 29
100.0% FLOW 100.0% POWER

7.000 GWO/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 28
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 09.28.11.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 604.26 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: P249 SERIAL = P249 IA,JAK = 16,10,13  SEG TYPE/ROT 21/ 1
: . BATCH = 12 216 PINS
. . : ASSEM RPF = 0.361 ASSEM RPD = 0.361 PLANAR RPD = 0.334 AVE/PEAK GWD/T = 42.20/45.62
S : PEAK PIN = 0.585 MAX PIN XY = 0.541 MAX CHA = 0.524 PEAK KW/FT = 2.964
: e 2,1 e 2,1 @ 1, 4 PEAK W/CM = 97.245

"2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.541 LOCATION = 2, 1

: 0.527: 0.518: 0.516: 0.521: 0.000: 0.516: 0.506: 0.501: 0.494: 0.491: 0.000: 0.470: 0.452: 0.440: 0.427:

P Ferenebannnan PO PN PN PN deeeane M P PN beveens P P Heeennn :

: 0.541 0. 477 0. 526 0. 526 0. 525 0. 521 0. 514 0. 458 0. 502 0. 495 0. 486 0. 473 0. 457 0. 398 0.405:

e Fomeeadaeann PO P Heeenn PSS bt Feeenen P teeenns P P P +-..---:

: 0.520 0. 529 0. 523 0. 519 0. 516 0. 512 0. 509 0. 505 0. 496 0. 488 0. 478 0. 467 0. 435 0. 416 0.380:

Ceeean et PR P P PO PO Feeeneadaa e baean Heeeenn P PN .

: 0.494 0. 500 0. 491 0. 486 0. 482 0. 478 0. 474 0. 469 0. 463 0. 456 0. 447 0. 437 0. 424 0. 391 0.358:

P PR PO Feeee s PN feeeans P P PR P PN P PO PO

: 0.000 0. 467 0. 456 0. 450 0. 446 0. 443 0. 439 0. 434 0. 428 0. 422 0. 414 0. 406 0. 394 0. 365 0.000:

Ceeeans P PN P P beenen bt P PO PO P deeeann beeans PR P :

: 0.429: 0.431: 0.422: 0.416: 0.411: 0.409: 0.406: 0.402: 0.396: 0.389: 0.382: 0.374: 0.364: 0.337: 0.307:

;.0.000: 0.279: 0.270: 0.265: 0.261: 0.259: 0.256: 0.253: 0.250: 0.246: 0.242: 0.238: 0.232: 0.216: 0.000;‘

. Feeeenn P Feereabaaan PO P P PO PN P Feeenan deeeens Feeennn P

: 0.251 0. 250 0. 243 0. 239 0. 236 0. 233 0. 231 0. 228 0. 225 0. 222 0. 219 0. 215 0. 209 0. 194 0.177:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 27
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 09.28.11.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 604.26 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0221 SERIAL = 0221 IA,JALK = 16, 9,13  SEG TYPE/ROT 20/ 0
: .BATCH = 19 216 PINS
. . : ASSEM RPF = 0.354 ASSEM RPD = 0.354 PLANAR RPD = 0.327 AVE/PEAK GWD/T = 44.30/49.05
e : PEAK PIN = 0.564 MAX PIN XY = 0.521 MAX CHA = 0.508 PEAK KW/FT = 2.857
: @ 1.15 @ 1,15 e 1,12 PEAK W/CM = 93.727

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 0.521 LOCATION = 1,15

: 0.455: 0.455: 0.457: 0.466: 0.000: 0.474: 0.474: 0.479: 0.485: 0.497: 0.000: 0.510: 0.512: 0.519: 0.521:

. Feanoen eaeon- e erean- oo Feoenen Fevannn acaean Feaann Feeenen Fooaane Feeennn Feaeen- Femeann:

: 0.429: 0.389: 0.451: 0.458: 0.464: 0.468: 0.471: 0.477: 0.481: 0.490: 0.498: 0.503: 0.508: 0.450: 0.514:

[T O Foeenn- decanen Foeannn Feeoann L . eeeaen O oo P deeeenn Foeenan eemenn earean- :

: 0.402: 0.420: 0.429: 0.463: 0.469: 0.474: 0.482: 0.393: 0.493: 0.496: 0.501: 0.508: 0.484: 0.493: 0.490:

IEEEEERT PR + ------ + ------------------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ '

: 0.379 0. 396 0. 429 0. 436 0. 442 0. 447 0. 453 0. 460 0. 463 0. 467 0. 472 0.478: 0.485: 0.465: 0.465:

feaeeen PP PO P P P PN P P P P deeennn Fovoans Fooann- Foenen- :

:0.000: 0.370: 0.401: 0.408: 0.414: 0.421: 0.423: 0.427: 0.432: 0.439: 0.441: 0.446: 0.452: 0.435: 0.000:



13

14

16

17

19

20
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Cycle 15 Peripheral Assembly Locations

M N Q R T X Z

NSO1
P233
Q225

Q229

P237

Q233 NS05
P249 P225 P217

Quarter Core Rotational Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE
RUN: PIN RECO ** PROJECT: EA-PID-99-03
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION 7O 13.810 GWD/MTU

DEC CREATED 98/10/26 ** PAGE 21
100.0% FLOW 100.0% POWER

** RUN TIME: 13.51.58.%* DATE: 00/08/28

628.09 PPM

: ASSEMBLY LABEL: NSO1 . SERIAL = NSO1 IALJAK = 9,16,13 SEG TYPE/ROT 8/ 3
BATCH = 6 160 PINS
0.166 ASSEM RPD

. ASSEM RP
: 0.384 MAX PIN XY

PEAK PI

=z

= 0.222 PLANAR RPD = 0.205 AVE/PEAK GWD/T = 13.18/14.
= 0.354  MAX CHA = 0.343 PEAK KW/FT = 1.965
@ 1,3 e 1,3 @ 1.2 PEAK W/CM = 64.481

84

*2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.354 LOCATION =

7.000 GWD/MT



SIMULATE - 3 %~ STUDSVIK CMS STEADY.STATE 3-0 REACTOR SIMULATOR ** 5,08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-99-03
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU

: ASSEMBLY LABEL: P233 SERIAL

*% RUN TIME: 13.51.58.%* DATE: 00/08/28

DEC CREATED 98/10/26 ** PAGE 22

628.45 PPM

= P233 IA,JAK = 10,16,13  SEG TYPE/ROT 10/ 0
: _BATCH = 9 216 PINS
: ASSEM RPF = 0.259 ASSEM RPD = 0.257 PLANAR RPD = 0.237 AVE/PEAK GWD/T = 45.57/50.54
: PEAK PIN = 0.406 MAX PIN XY = 0.375 MAX CHA = 0.368 PEAK KW/FT = 2.080
@ 15,1 @ 15, 1 e 51 PEAK W/CM = 68.228
"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.375 LOCATION =15, 1

100.0x FLOW 100.0% POWER

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 23

RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 13.51.58.** DATE: 00/08/28 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 628.45 PPM 7.000 GWD/MT
: ASSEMBLY LABEL: Q225 SERIAL = (225 1A,JAK = 11,16,13  SEG TYPE/ROT 15/ 3
: _BATCH = 14 216 PINS
: ASSEM RPF = (.206 ASSEM RPD = 0.204 PLANAR RPD = 0.188 AVE/PEAK GWD/T = 42.00/45.59

PEAK PIN = 0.406 MAX PIN XY = 0,375 MAX CHA = 0.357 PEAK KM/FT = 2.079

e 1,1 e 1.1 e 1.1 PEAK W/CM = 68.203
"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.375 LOCATION = 1,1

;-0.258. 0.253: 0.248: 0.228: 0.208: 0.187: 0.168: 0.151: 0.135: 0.121: 0.109 0. 097 0.086: 0.077: 0.066:

taeene- teeenns . Feoeon- Fonenan Feenene teeonnn teoran- Feeenn- Fecaenn Foeonnn P P RS Feeean- :

: 0.242: 0.238: 0.216: 0.214: 0.193: 0.173: 0.155: 0.139: 0.124: 0.110: 0.098: 0.087: 0.078: 0.070: 0.060:

[ e Foaenn- Feanaan Foreans teaennn Feaenne Feeannn oaennn Feencnn o Feenonn doreenn teoeon- Foeeon-

: 0.220: 0.211: 0.206: 0.189: 0.170: 0.151: 0.134: 0.116: 0.106: 0.094: 0.083: 0.074: 0.066: 0.057: 0.053:

taena- Feeeaan Feeona- e Foneonn doeanas Fonenn- Foeeae- Foen- Fecmaen Fomcans teeacan Foean Feceanen Fomen- :

.209: 0.193: 0.184: 0.168: 0.000: 0.133: 0.116: 0.102: 0.089: 0.080: 0.000: 0.062: 0.055: 0.049: 0.044:

o



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 24
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 13.51.58.** DATE: 00/08/28 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 628.45 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: Q229 SERIAL = Q229 IA,JAK = 12,15,13  SEG TYPE/ROT 14/ 3

: ~BATCH = 14 216 PINS

: ASSEM RPF = 0.371 ASSEM RPD = 0.367 PLANAR RPD = 0.339 AVE/PEAK GWD/T = 43.21/47.99

: PEAK PIN = 0.710 MAX PIN XY = 0.655 MAX CHA = 0.627 PEAK KW/FT = 3.634
e 1,1 e 1,1 @ 1,1 PEAK W/CM = 119.221

'2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.655 LOCATION= 1,1

;.0.000: 0.416. 0.404. 0.379. 0.324. 0.330. 0.307. 0.286. 0.266. 0.248 0. 209 0. 209 0.190: 0.173: 0.000:

------- R S S S S S SO e S !

: 0.415: 0.397: 0.389: 0.363: 0.340: 0.316: 0.295: 0. 275 0. 256 0.237: 0.219: 0.200: 0.182: 0.164: 0.141:



SIMULATE - 3 % STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 25

RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 13.51.58.** DATE: 00/08/28 100.0X FLOW 100.0X POWER
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 628.45 PPM 7.000 GWD/MT
: ASSEMBLY LABEL: P237 SERIAL = P237 IA,JAK = 13,15,13  SEG TYPE/ROT 9/ 0
: .BATCH = 9 216 PINS
. : ASSEM RPF = 0.156 ASSEM RPD = 0.154 PLANAR RPD = 0.142 AVE/PEAK GWD/T = 45.33/52.40
e : PEAK PIN = 0.366 MAX PIN XY = 0.338 MAX CHA = 0.313 PEAK KW/FT = 1.875
: e 1,1 e 1,1 e 1,1 PEAK W/CM = 61.509
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.338 LOCATION= 1,1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 27
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 13.51.58.** DATE: 00/08/28 100.0%X FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 628.45 PPM

: ASSEMBLY LABEL: NS05 SERIAL = NS05 IA,JAK = 15.13,13  SEG TYPE/ROT 6/ 0

: BATCH = 6 160 PINS

: ASSEM RPF = 0.092 ASSEM RPD = 0.122 PLANAR RPD = 0.113 AVE/PEAK GWD/T = 12.60/15.66
: PEAK PIN = 0.327 MAX PIN XY = 0.302 MAX CHA = 0.283 PEAK KW/FT = 1.676
e 3.1 e 3,1 e 21 PEAK W/CM = 54.995

"2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 0.302 LOCATION = 3, 1

- 0.302: 0.265: 0.237: 0.216: 0.198: 0.181: 0.166: 0.153: 0.140: 0.129: 0.118: 0.108: 0.098: 0.090: 0.080:

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 26
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 13.51.58.** DATE: 00/08/28 100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 628.45 PPM

: ASSEMBLY LABEL: Q233 SERIAL = Q233 IA,JAK = 15,12,13  SEG TYPE/ROT 14/ 1

: . BATCH = 14 216 PINS

: ASSEM RPF = 0.365 ASSEM RPD = 0.361 PLANAR RPD = 0.334 AVE/PEAK GND/T = 42.13/47.09

: PEAK PIN = 0.705 MAX PIN XY = 0.650 MAX CHA = 0.624 PEAK KW/FT = 3.607
e 1,1 e 1,1 @ 1.1 PEAK W/CM = 118.354

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.650 LOCATION = 1,1

: 0.650: 0.627: 0.605: 0.587: 0.000: 0.541: 0.512: 0.489: 0.466: 0.448: 0.000: 0.405: 0.380: 0.352: 0.352:

feeean- bt eann P P P P foans P e adeanaas Heaann P Feeaens Feeeens

: 0.631 0. 586 0. 582 0. 561 0. 540 0. 516 0. 492 0. 456 0. 448 0. 428 0. 409 0. 388 0. 367 0. 332 0.323:

temeone + ------------ + ------ + ------ + ------ + ------ + ------ + ------ + ------------ + ------ + ------ + ------ + ------ :

: 0.593 0. 596 0. 571 0. 547 0. 524 0. 502 0. 480 0. 460 0. 438 0. 417 0. 398 0. 380 0. 335 0. 330 0.314:

Pameeas PSP PO P P PO P P deenn P PO Feenann P P P .

.563: 0.562: 0.535: 0.512: 0.491: 0.467: 0.446: 0.425: 0.406: 0.388: 0.372: 0.354: 0.340: 0.312: 0.299:

(=3

;-0 385 0. 382 0. 360 0. 342 0. 326 0. 308 0. 292 0. 277 0. 263 0. 250 0. 239 0. 227 0. 219 0. 204 0.200:

PR P PSSP PO beeeeen deeenn PN PO P PO P b P beenann P :

: 0.000: 0.357: 0.335: 0.319: 0.276: 0.286: 0.269: 0.255: 0.242: 0.231: 0.201: 0.210: 0.201: 0.188: 0.000:

P eeeon- e Feerone toeenn- Feeaon- Feeenen Foecen- Feaaann Feeeone eennon L Feceanne doerone FN

: 0.333: 0.330: 0.310: 0.293: 0.278: 0.262: 0.247: 0.234: 0.221: 0.210: 0.201: 0.191: 0.183: 0.171: 0.168:

fecaae- e Feeenen [ Feeonen Feoennn- Foeenen +oeoens Fecenes Feaeon- Fecenan L Freonan Feenen- Feceann :

: 0.306: 0.304: 0.287: 0.270: 0.255: 0.240: 0.227: 0.215: 0.202: 0.191: 0.181: 0.173: 0.166: 0.153: 0.149:

L N T + .......................................... 4- .............................. :

: 0. 285 0. 259 0. 265 0. 250 0. 236 0. 221 0. 207 0. 179 0. 184 0. 174 0. 165 0. 156 0. 148 0. 132 0.130:

e feeeenn P PO P PO P b Feeann PO P Heeann Feeeeen P +..-.--;
. 0.269: 0.252: 0.236: 0.223: 0.000: 0.195: 0.180: 0.169: 0.159: 0.150: 0.000: 0.133: 0.124: 0.117: 0.106:

7.000 GWD/MT



SIMULATE
RUN: PIN RECO ** PROJECT: EA-PID-99-03
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU

- 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
** RUN TIME: 13.51.58.** DATE: 00/08/28

628.45 PPM

. ASSEMBLY LABEL: P217

- ASSEM RPF
. PEAK PIN

= 0,413 MAX
e 1,1

SERIAL = P217
_BATCH = 9

0.203 ASSEM RPD =
PIN XY = 0.381

@ 1,

IA,JAK = 16,11,13

0.201 PLANAR RPD =
MAX CHA = 0.358

1

e 1.1

216 PINS

FT =

PEAK W/CM =

SEG TYPE/ROT 10/ 1

0.185 AVE/PEAK GWD/T = 45.94/50.40
PEAK KW/

2.112
69.294

373 0.

321 0. 342 0.

334: 0.325: 0.

314: 0.

303: 0.265: 0.

282: 0.

272: 0.

261: 0.

247: 0.232: 0.197: 0.194:

[ P Feeeeen P Hoemen- Focenen Foeaoan Fecaonon Fecaen dereaan teemenn- Focenen P Feneens Feeonnn :

: 0.

351: 0

.349: 0.337: 0.

327: 0.317: 0.

307: 0.

297: 0.288: 0.

276: 0.

264: 0.

252: 0

.238: 0.216: 0.200: 0.178:

teemee- tanenns Foeaenn e E NP Foaoen Fooneon Facoacn e Fonenen oo Feronen Feecean Foeen- Feene :

.328: 0.315: 0.

306: 0.296: 0.

286: 0.

277: 0,267: 0.

256: 0.

244: 0.

232: 0.

219: 0.204: 0.182: 0.162:

DEC CREATED 98/10/26 ** PAGE 30
100.0% FLOW 100.0% POWER

7.000 GWD/MT



SIMULATE - 3 *+ STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 29
100.0% FLOW 100.0% POWER

RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 13.51.58.** DATE: 00/08/28
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU

: ASSEMBLY LABEL: P225 SERIAL = P225 IA,JAK = 16,10,13  SEG TYPE/ROT 10/ 3
_BATCH = 9 216 PINS

0.284 ASSEM RPD = 0.282 PLANAR RPD = 0.260 AVE/PEAK GWD/T = 45.49/51.51

0.503 MAX PIN XY = 0.464 MAX CHA = 0.452 PEAK KW/FT = 2.575

: ASSEM RPF =
@ 1,4 e 1,4 @ 1,3 PEAK W/CM = 84.484

PEAK PI

2

"2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 0.464 LOCATION = 1,

© 0.420: 0.450: 0.459: 0.464: 0.000: 0.458: 0.449: 0.444: 0.437: 0.434: 0.000: 0.422: 0.415:

628.45 PPM

4

0.416: 0.427:

[ Foeeon- E S Foeoon- Feeenan Feeoaas teeaaan Fonenen e Fenana- B S Foennn Foeeaan S Feeanan :

: 0.394: 0.379: 0.441: 0.444: 0.443: 0.437: 0.431: 0.368: 0.420: 0.415: 0.411: 0.404: 0.397:

0.342: 0.386:

7.000 GWD/MT



SI

RUN:

MULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
PIN RECO ** PROJECT: EA-PID-99-03

CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU

. ASSEMBLY LABEL: P249 SERIAL = P249 IA,JA.K = 16. 9,13  SEG TYPE/ROT 10/ 3

- BATCH = 9 216 PINS

** RUN TIME: 13.51.58.** DATE: 00/08/28

DEC CREATED 98/10/26 ** PAGE 28

628.45 PPM

. ASSEM RPF = 0.308 ASSEM RPD = 0.305 PLANAR RPD = 0.281 AVE/PEAK GWD/T = 46.76/50.50

PEAK PIN = 0.526 MAX PIN XY = 0.485 MAX CHA = 0.472 PEAK KW/FT =

2.693

@ 1.6 @ 1,6 e 1.6 PEAK W/CM = 88.339

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.485 LOCATION =

: 0.455: 0.473: 0.478: 0.484: 0.000: 0.485: 0.481: 0.481: 0.479: 0.483: 0.000: 0.480: 0.475: 0.475: 0.479:

. feeeabaenan Fameenn P PO Feeennn PN beeennn PO PN P P beeenns

: 0. 411 0. 392 0. 455 c. 461 0. 463 0. 462 0. 460 0. 398 0. 458 0. 459 0. 459 0. 457 0. 455 0. 397 0.450:

P Foemenabaeaan Feeeenn P PO P Feeeenn Fereeadanaans P P beaene P deeenn :

0 0. 376 0. 398 0. 420 0. 423 0. 424 0. 424 0. 424 0. 424 0. 422 0. 421 0. 420 0. 420 0. 421 0. 424 0.419:

femeenn + ------------ + ------ + ------ + ------------ «f ------------ + ------ + ------ + ------ + ------ + ------ + ------ .

. 0.

350 0. 369 0. 387 0. 390 0. 391 0. 390 0. 390 0. 389 0. 388 0. 387 0. 387 0. 387 0.

388 0. 394 0.392:

. PR Feeane P P P PO P PO P PN P PN deeennn PO :

. 0.

000: 0.341: 0.356: 0.359: 0.359: 0.359: 0.358: 0.358: 0.357: 0.356: 0.355: 0.356: 0.

357: 0.364: 0.000:

feeenas doeeae e aeaaen PO P P beeenen Feeennn P P Feennns P deeannns

295 0. 312 0. 328 0. 330 0. 330 0. 330 0. 330 0. 329 0. 328 0. 327 0. 326 0. 326 0. 328 0. 334 0.333:

. 0.

[P P P deeennn PR PO PO P oo adeaaaan PO PO P PO PO

: 0.

267 0. 285 0. 301 0. 303 0. 303 0. 303 0. 306 0. 307 0. 304 0. 300 0. 299 0. 299 0.

301 0. 305 0.303:

[ P P PR PO PN M PN feeeenn P Feeanen P denann P deenn

: 0.

243: 0.235: 0.275: 0.276: 0.277: 0.277: 0.281: 0.000: 0.279: 0.274: 0.273: 0.273: 0.

276: 0.242: 0.278:

teeaen- deeean PO PR P dereane PSP PO Feeeeaenaans Feaaeen e deeeean PRSI PN

: 0.

220 0. 236 0. 250 0. 251 0. 252 0. 252 0. 254 0. 255 0. 252 0. 249 0. 248 0. 248 0.

250 0. 254 0.253:

T R R A CEREERL SRR + ------ + .......................................... + ...... B

. 0.

201 0. 214 0. 225 0. 227 0. 227 0. 227 0. 227 0. 227 0. 226 0. 225 0. 224 0. 225 0.

226 0. 231 0.231:

feeeea PO PP deeeeen e feaeee PO Foeeaan Heeeenn PV PO PP PP PO

: 0.

000 0. 193 0. 202 0. 204 0. 204 0. 204 0. 204 0. 203 0. 202 0. 202 0. 202 0.202: 0.

203: 0.208: 0.000:

teeeaan deeannn M PN P PN Feeennn PO PO M P Feeaenn tocennn Hecnaen teeeann:

: 0.

160: 0.170: 0.180: 0.182: 0.182: 0.182: 0.182: 0.181: 0.181: 0.180: 0.180: 0.180: 0.

181: 0.185: 0.186:

feaaea- Feeaenn P P P P Feeenn- PN Feneann Feeeonn P Feeennn Fennn PN PN

. 0.

138 0. 148 0. 152 0. 159 e. 160 0. 160 0. 160 0. 160 0. 159 0. 158 0. 158 0. 158 0.

159: 0.162: 0. 162:

teenen + ...... + .................. + ...... + ...... + ...... + ...... + ...... + ...... + ...... + ...................

. 0.

118 0. 116 0. 130 0. 133 0. 134 0. 133 0. 133 0. 120 0. 132 0. 132 e. 133 0. 132 0.

132 0. 121 0.138:

temeceadecaonn P PR P P derenas PP P P berennn P beeant P PR :

o

.099 0. 104 0. 106 0. 108 0. 000 0. 109 0. 107 0. 107 0. 107 0. 108 0. 000 0. 108 0.

107: 0.107: 0.109:

100.0% FLOW 100.0X POWER

7.000 GWD/MT



CASMO-4 / SIMULATE-3 Pin Power Maps

Cycle 01 Peripheral Assembly Locations

13

M N Q R T v X pd
C226
14 C228
16 C230
17 A C232
19 C236
20 135 Deg.
22
23
180 Deg.

Eighth Core Reflective Symmetry

90 Deg.



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR
RUN: PIN RECO ** PROJECT: EA-CM5-99-01 * RUN T
CASE 1 STEP 0 CYCLE 01 DEPLETION TO 11.430 GWD/MTU

. ASSEMBLY LABEL: €226 SERIAL = (226 IA,JAK = 9,16,1

. ASSEM RPF
. PEAK PIN

BATCH = 12
= (0.874 ASSEM RPD = 0.872 PLANAR RPD = 0.778
= 1.292 MAX PIN XY = 1.152 MAX CHA = 1.120
@ 13,2 @ 13,2 e 14,1

SIMULATOR ** 5,08.05 BASE  DEC CREATED 98/10/26 ** PAGE 17

IME: 09.22.05.** DATE: 00/08/21 100.0% FLOW
595.81 PPM

3 SEG TYPE/ROT 13/ 3
212 PINS
AVE/PEAK GWD/T = 5.91/10.52
PEAK KW/FT = 5.838
PEAK W/CH = 191.540

.013: 0.949: 0.905: 0.875: 0.849: 0.839: 0.820: 0.

756: 0.689: 0.636: 0.585: 0.539: 0.493: 0.390:

[ Feeenan Feoannn Feeon- e Foonns teeaaen Foeen- [ enoan- N Foeenan teeaann- Foenen tenenaes

VN

. 1.

012: 0.948: 0.908: 0.877: 0.855: 0.862: 0.000: 0.

776: 0.693: 0.636: 0.585: 0.536: 0.490: 0.387:

Leeeen Feceoan Foenoen oranns Hoeean- Foaeenn Freanns Feecvnn Feeanan Fonean- Hoeoaan Fomean- Feeanan Feeonan Feeean- :

: 0.

. 1.

022: 0.956: 0.911: 0.880: 0.853: 0.842: 0.822: 0.

758: 0.689: 0.637: 0.585: 0.538: 0.493: 0.391:

teeeea- PR + ...... + ............ + ........................ Feeeenetacncoatonnana + ............ + ...... :

;1.

.091: 1.006: 0.952: 0.904: 0.862: 0.821: 0.781: 0

046 0. 970 0. 918 0. 881 0. 854 0. 819 0. 784 0.

737: 0.689 0. 636 0. 588 0. 544 0. 504 0.404:

.737: 0.693: 0.649: 0.606: 0.561: 0.521: 0.416:

[ Heemen- enenan Feeaenn Foene- toenoan Feaeoen- e Focannn Feooon- Foeonn- Heenan- Foeoa- Feanan- Femaan- :

: 1.

: 1.

152: 1.053: 0.980: 0.930: 0.887: 0.840: 0.795: 0

.754: 0.712: 0.666: 0.622: 0.586: 0.548: 0.421:

Ceeeean Foeeceadocacne PN PN P P P P PN deeann P PO P PO

. 1.

. 0.

000 1. 123 1. 036 0. 998 0. 933 0. 876 0. 827 0.

785: 0.748: 0.716: 0.657: 0.622: 0.000: 0.439:

teeaa- E . P P P P deeeant PN P teeeonn Foreann Hecann- Feeann- Fonennn Feannnas

.094: 1.020: 0.980: 0.000: 0.884: 0.817: 0.772: 0

.733: 0.709: 0.000: 0.619: 0.564: 0.518: 0.443:

87.0% POWER
6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 18

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 *% RUN TIME: 09.22.05.** DATE: 00/08/21 100.0% FLOW
CASE 1 STEP 0 CYCLE 01 DEPLETION TO 11.430 GWD/MTU 535.81 PPM

: ASSEMBLY LABEL: C228 SERIAL = C228 IA,JAK = 10.16,13  SEG TYPE/ROT 13/ 3
: BATCH = 12 212 PINS

= (.867 ASSEM RPD = 0.865 PLANAR RPD = 0.772 AVE/PEAK GWD/T = 5.89/ 9.85
= 1.288 MAX PIN XY = 1.149 MAX CHA = 1.109 PEAK KW/FT 5.819
@ 3.2 e 3,2 e 2 2 PEAK W/CM 190.927

. ASSEM RPF
. PEAK PIN

87.0% POWER
6.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 19

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.22.05.** DATE: 00/08/21
CASE 1 STEP 0 CYCLE 01 DEPLETION TO 11.430 GWD/MTU

. ASSEMBLY LABEL: C230 SE?%GL = €230 IA,JALK = 11,16,13  SEG TYPE/ROg 13/ 3

: B = 12 212 p

: ASSEM RPF = 0.664 ASSEM RPD = 0.662 PLANAR RPD = (.591 AVE/PEAK GWD/T = 4.46/ 9.06

: PEAK PIN = 1.251 MAX PIN XY = 1.116 MAX CHA = 1.080 PEAK KW/FT 5.653
e 1,1 e 1,1 e 1,1 PEAK W/CM 185.467

=T

[ |}

‘2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.116 LOCATION = 1,1

100.0% FLOW
595.81 PPM

: 1.116: 1.059: 0.978: 0.931: 0.000: 0.830: 0.764: 0.715: 0.675: 0.648: 0.000: 0.556: 0.500: 0.453: 0.379:

e + ------------ P + ------ + ------ + ------ + ------ + ...... + .................. + ...... + ...... + .......

: 1.

. 0.

0

: 0.
: 0.
2 0.

S 0.

065 0. 000 1. 070 0. 980 0. 939 0. 871 0. 812 0. 763 0. 717 0. 679 0. 643 0. 584 0. 547 0. 000 0.368:

s P PO dereans P U PN PN P beeenan P deeenns Feaeeen P :

996: 1.081: 0.988: 0.913: 0.860: 0.815: 0.766: 0.719: 0.676: 0.634: 0.586: 0.541: 0.503: 0.462: 0.344:

b abaaeaas PN P feeaans M P Feeaedeaeaan P P P Foeeann P ;
.962 1. 008 0. 925 0. 872 0. 822 0. 777 0. 734 0. 692 0. 647 0. 602 0. 556 0. 513 0. 467 0. 427 0.330:

s PO P PO P PO P feeeeen Feeaean PO P PO P teenann :

000: 0.984: 0.888: 0.836: 0.796: 0.752: 0.713: 0.671: 0.627: 0.579: 0.535: 0.487: 0.443: 0.412: 0.000:

e P P Feeeann P PO PO P P PO PO deeeenn P :

898 0. 932 0. 859 0. 807 0. 766 0. 733 0. 695 0. 657 0. 609 0. 562 0. 511 0. 466 0. 424 0. 384 0.298:

e eeaan e foennan P P PSR P P P P deeeaan P P :

848 0. 892 0. 829 0. 781 0. 743 0. 711 0. 692 0. 665 0. 604 0. 541 0. 492 0. 445 0. 402 0. 361 0.276:

ebeeenns P PO P PO P fenane P P P PO PP Femeann PO .

823: 0.864: 0.802: 0,756: 0.718: 0.688: 0.681: 0.000: 0.592: 0.520: 0.469: 0.424: 0.381: 0.342: 0.262:

Caeeaan PO PRSI deeennn PN Feeenn P Heeenn P PO P U P PO P :

: 0.806 0. 843 0. 778 0. 728 0. 690 0. 656 0. 635 0. 607 0. 549 0. 490 0. 444 0. 400 0. 362 0. 325 0.250:

L L LT L LS Ty + ............ e e adtae et e s + ...... + ........

....+......;

: 0.811 0. 831 0. 758 0. 702 0. 658 0. 623 0. 584 0. 546 0. 502 0. 460 0. 416 0. 377 0. 342 0. 311 0.242:

o S bt e eebenaaas oo PN e P P .

: 0.000 0. 825 0. 733 0. 676 0. 631 0. 585 0. 546 0. 506 0. 465 0. 425 0. 390 0. 352 0. 320 0. 297 0.000:

; ------------ e P PR P P Feeneeebenan Heeann PO P PO Feaeean Feeanan ;
: 0.780 0. 793 0. 712 0. 652 0. 599 0. 553 0. 509 0. 470 0. 430 0. 393 0. 359 0. 328 0. 298 0. 273 0.214:

Ceeeaan P P feeeeabeonaas P Feennnn P P P P P Feennn Fonenn- P :

: 0.755 0. 795 0. 702 0. 628 0. 572 0. 524 0. 477 0. 435 0. 398 0. 364 0. 330 0. 301 0. 279 0. 259 0.196:

L R e e LR RS TERRRRT PR + ............ + .................. + ........

: 0.751 0. 000 0. 699 0. 614 0. 563 0. 501 0. 447 0. 403 0. 366 0. 335 0. 310 0. 277 0. 258 0. 000 0.183:

[ PO PN PR P P deeennn P Feaeens Feeenan N PRSP P PUS P

(=]

.713: 0.657: 0.579: 0.524: 0.000: 0.417: 0.362: 0.322: 0.289: 0.265: 0.000: 0.214: 0.192: 0.178: 0.160:

87.0% POWER
6.000 GWD/MT



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 01 DEPLETION TO 11.430 GWD/MTU

SERIAL = C232 T1A,JAK = 12,15,13
: BATCH = 12

: ASSEM RPF = 0.934 ASSEM RPD = 0.933 PLANAR RPD =
: PEAK PIN = 1.455 MAX PIN XY = 1.297 MAX CHA =
e 1,1 e 1,1 @

. ASSEMBLY LABEL: (232

1.261

2,1 PEAK

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0)

1.101: 1.055: 0.000: 0.973: 0.915: 0.886: 0.864: 0.865:

© 1.297: 1.200:

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
** RUN TIME: 09.22.05.** DATE: 00/08/21

100.0% FLOW
595.81 PPM

SEG TYPE/ROT 12/ 3
212 PINS

0.832 AVE/PEAK GWD/T =

PEAK KW/FT =

6.47/10.80
6.571

W/CM = 215.592

0.000: 0.817: 0.783: 0.769: 0.717:

AP, Focnoen Foeeoen doeaoen Feeonnn Fenaoan Foeon- Foeveen Feaeaann e Feceans e Foeena- Fooeann [

+1.217: 1.122: 1.086: 1.028: 0.978: 0.945: 0.916: 0.898:

0.884: 0.845: 0.835: 0.000: 0.670:

DEC CREATED 98/10/26 ** PAGE 20

87.0% POWER
6.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 21

RUN: PIN RE
CASE 1 STE

CO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.22.05.** DATE: 00/08/21
P 0 CYCLE 01 DEPLETION TO 11.430 GWD/MTU

100.0% FLOW
595.81 PPM

. ASSEMBLY

- ASSEM RPF
s . PEAK PIN

LABEL: €236 SERIAL = C236 IA,JAK = 13,15,13  SEG TYPE/ROT 12/ 0

BATCH = 12 212 PINS
= 0.573 ASSEM RPD = 0.572 PLANAR RPD = 0.510 AVE/PEAK GWD/T = 3.96/ 9.23
= 1.351 MAX PIN XY = 1.205 MAX CHA = 1.146 PEAK KW/FT = 6.103
e 1,1 e 1,1 @ 1,1 PEAK W/CM = 200.229

- PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.205 LOCATION = 1,1

...... et e S S N S S S

1.118: 0.000: 1.050: 0.955: 0.915: 0.846: 0.789: 0.742: 0.702: 0.669: 0.638: 0.582: 0.545: 0.000: 0.362

...... ;----.-+----.-+.-----+..-.--+------+--.---+------+----~-+------+-.----+------+------+------+------
051: 0.925: 0.849: 0.797: 0.750: 0.707: 0.667: 0.628: 0.590: 0.552: 0.510: 0.475: 0

.958: 0.850: 0.780: 0.734: 0.694: 0.656: 0.619: 0.581: 0.544: 0.505: 0.466: 0.430: 0.

.000: 0.446: 0.399: 0.376: 0.346: 0.319: 0.299: 0.280: 0.265: 0.251: 0.230: 0.217: 0.

000: 0.152:

e e Foemenn Foaenns treeonn Horennn teenonn Foneaan Fewonnn o e R Fecenan Foaeon- deeennn :

:0.392: 0

.366: 0.331: 0.310: 0.000: 0.270: 0.246: 0.229: 0.215: 0.207: 0.000: 0.179: 0.163: 0.

153: 0.135:

87.0% POWER
6.000 GWD/MT
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D014
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Eighth Core Reflective Symmetry




SITMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE  DEC CREATED 98/10/26 ** PAGE 17
100.0% FLOW 100.0% POWER

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 %% RUN TIME: 09.22.25.%* DATE: 00/08/21
CASE 1 STEP 0 CYCLE 02 DEPLETION TO 13.892 GWD/MTU

: ASSEMBLY LABEL: DO1V SERIAL

= D01V IALJAK = 9,16,13 SEG TYPE/ROT 7/ 3
: BATCH = 6 216 PINS
: ASSEM RPF = 0.798 ASSEM RPD = 0.788 PLANAR RPD = 0.734 AVE/PEAK GWD/T = 5.96/ 9.90
PEAK PIN = 1.138 MAX PIN XY = 1.059 MAX CHA = 1.017 PEAK KW/FT = 5.875
e 1,1 e 1,1 e 1,1 PEAK W/CM = 192.739
"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.059 LOCATION = 1,1

399.87 PPM

e Foeaeen Feaeenn P Heens PO Foeenn- Feoannn oot PO P P EI

0.000: 1 018 0 934 0 891 0 857 0 818 0.783: 0.743: 0 701 0. 653 0. 610 0. 561 0 516 0.485: 0.000
R eeennn foeaen B aeenas deeeenn PN P P P Feerabeaaes PN P

0.989: 0. 995 0. 931 0. 885 0. 849 0. 820 0.785: 0.749: 0 702 0. 655 0. 603 0. 556 0.513: 0.474: 0.398
teeen- Feaaaen PR P Feeeenn P PR s Foceoen P PN PO P +o--

0.959: 0.977: 0.923: 0.882: 0.849: 0.820: 0.806: 0.783: 0.722: 0.655: 0.603: 0.553: 0.508: 0.465: 0.386
[ Freene- Foenoen oconn- Freeans [ deeoaa- N . Feeean- Freenon e Foeennn +eee

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 18
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 RUN TIME: 09.22,25.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 02 DEPLETION TO 13.892 GWD/MTU 399.87 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: D014 SERIAL

D014 IA,JAK = 10,16,13  SEG TYPE/ROT 7/ 3
BATCH 6

216 PINS

: ASSEM RPF = 0.763 ASSEM RPD = 0.754 PLANAR RPD = 0.702 AVE/PEAK GWD/T = 5.76/10.20
: PEAK PIN = 1.108 MAX PIN XY = 1.031 MAX CHA = 1.003 PEAK KW/FT = 5.721
e 1,1 @ 1,1 @ 1,1 PEAK W/CM = 187.686

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 1.031 LOCATION = 1,1

: 1.031: 0.963: 0.926: 0.915: 0.000: 0.842: 0.781: 0.736: 0.697: 0.670: 0.000: 0.571: 0.505: 0.450: 0‘399;

[ TR R LT + ...... + ...... + ...... + ...... + ............ + ...... + ...... + ...... + .................. .

: 1.002 1. 018 0. 963 0. 932 0. 910 0. 857 0.804: 0.760 0. 718 0. 682 0. 645 0. 582 0. 523 0. 473 0.384:

Ceeanen P P PR Feeennn PO P L P P PO PUPD P Feeenns P :

: 0.994: 0.993: 0.938: 0.891: 0.854: 0.817: 0.773: 0.732: 0.691: 0.651: 0.604: 0.556: 0.509: 0.460: 0.380:

. PO boeennn Feveebeaaan P P Feoeann PP Fomee b deaaaan P P P

: 1.012 0. 993 0. 919 0. 875 0. 833 0. 795 0.757: 0.718 0. 676 0. 633 0. 589 0. 546 0. 499 0. 460 0.386:

Peeenn PN P deeeann P PSP Feeenen Feeaann Feeeeen PO P PO PN PR :

: 0.000 1. 003 0. 908 0. 860 0. 825 0.785 0.751: 0.712 0. 671 0. 625 0. 583 0. 536 0. 493 0. 464 0.000:

T PO Foeanan feeennn PO P S P P PUUS U P PO damennn :

: 0.998 0. 977 0. 902 0. 851 0. 814 0. 786 0.751: 0.716: 0.671: 0.626: 0.576: 0.531: 0.489: 0.451: 0.379:

[ Feenan PO P PR beeeenn PN Foeann oo Foeonn- e Foenan- Feoonnn Feenen- Feronn- :

: 0.966: 0.957: 0.892: 0.846: 0.812: 0,784: 0.769: 0.747: 0.688: 0.624: 0.574: 0.526: 0.483: 0.441: 0.366:

teeen- Fmee e e e abe s P Foenann P PO P Frereabeaaaas P Foeeenns

: 0.957 0. 949 0. 886 0. 842 0. 809 0. 784 0.784: 0.000 0. 700 0. 623 0. 570 0. 523 0. 478 0. 436 0.360:

e PN P b bedeenn P P T PO P PP PN deeennn PO

: 0.960 0. 950 0. 885 0. 839 0. 806 0. 777 0.762: 0.739 0. 679 0. 616 0. 567 0. 519 0. 475 0. 434 0.359:

feveeeedeaeann PP P P feeeens deroann Foeeeonponoane Foeeenes beeeene P deeeeabnae P :

: 0.987 0. 963 0. 889 0. 838 0. 800 0. 771 0.737: 0.701 0. 657 0. 611 0. 562 0. 517 0. 475 0. 437 0.365:

teeen- Femenan PN P P P PO Fecaonn PO P PO feeaean P PO P :

: 0.000: 0.979: 0.888: 0.839: 0‘803: 0.763: 0.729: 0.690: 0.648: 0.603: 0.561: 0.515: 0.472: 0.440: 0.000:

[ PN P P PN P PO PP PN P P M P deeeaen :

: 0.987. 0.963. 0.890. 0.845. 0.803 0. 765 0.726: 0‘687 0. 645 0. 602 0. 558 0. 515 0. 469 0. 429 0.358:

L R L L S L LR T IER P + ...... e + .............................. + ...... + ...... .

: 0.967 0. 957 0. 899 0. 853 0. 814 0. 777 0.733: 0.692 0 650 0. 610 0. 563 0. 516 0. 470 0. 422 0.344:

[ Bt eaan P deceenn P Feeeane Fereeabaaaans P beeann deeennn PO Feneean

: 0.976 0. 977 0. 915 0. 881 0. 858 0. 804 0.752: 0.707 0. 665 0. 629 0. 592 0. 530 0. 472 0. 423 0.340:

e U Foeeaan PO P M PR Foneen P P P PO deaeen PO Hoeane :

.013: 0.924: 0.874: 0.855: 0.000: 0.778: 0.717: 0.672: 0.633: 0.605: 0.000: 0.507: 0.444: 0.391: 0.343:

—



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 19

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.22.25.%* DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 02 DEPLETION TO 13.892 GWD/MTU 399.87 PPM 7.000 GWD/MT
: ASSEMBLY LABEL: D009 SERIAL = DOQS IA,JAK = 11,16,13  SEG TYPE/ROT 7/ 3
: BATCH = 6 216 PINS
: ASSEM RPF = 0.592 ASSEM RPD = 0.584 PLANAR RPD = 0.544 AVE/PEAK GWD/T = 4,43/ 8.87
: PEAK PIN = 1,081 MAX PIN XY = 1.006 MAX CHA = 0.952 PEAK KW/FT = 5.581
e 1,1 g 1.1 e 1.1 PEAK W/CM = 183.116
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.006 LOCATION = 1,1

: L%6:¢9U:OBN:OﬂﬂzOﬁ%:OJN:OJB:0£@:0£M:0£%:0ﬁ%:05%:04ﬂ:03%:03%;

e neeeedaaaaan Feee s PR P Feaeenn beeenen Heeeens PO P P Feaeenn P P

: 0.933 0. 952 0. 897 0. 865 0. 840 0. 787 0. 735 0. 689 0. 646 0. 609 0. 572 0. 510 0. 452 0. 402 0.317:

teenen- P P PN P PO P berennn PN P P deenann PO P PO :

. 0.904: 0.915: 0.864: 0.819: 0.780: 0.742: 0.698: 0.655: 0.614: 0.573: 0.526: 0.479: 0.432: 0.383: 0.307:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE

RUN: PIN RECO ** PROJECT: EA-CMS-99-01

** RUN TIME: 09.22.25.%* DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 20

100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 02 DEPLETION TO 13.892 GWD/MTU 399.87 PPN 7.000 GWD/NT
. ASSEMBLY LABEL: D01Z  SERIAL = D01Z  IA,JA.K = 12.15.13  SEG TYPE/ROT 6/ 3
; BATCH = 6 216 PINS
| ASSEM RPF = 0.874 ASSEM RPD = 0.863 PLANAR RPD = 0.803 AVE/PEAK GWD/T = 6.66/10.95
. "PEAK PIN = 1.339 MAX PIN XY = 1.246 MAX CHA = 1.183  PEAK KW/FT = 6.915

e 1,1 e 11 @ 1.1  PEAK W/CM=  226.866

'2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.246 LOCATION = 1, 1

. '1.246: 1.120: 1.061: 1.048: 0.000: 0.986: 0.930: 0.900: 0.876: 0.871: 0.000: 0.803: 0.744: 0.707: 0.684:
s PO D e P PO PO PN P Feeeens PO PR Heenann P P
.'1.196: 1.170: 1.100: 1.067: 1.051: 1.000: 0.956: 0.923: 0.892: 0.870: 0.848: 0.795: 0.745: 0.706: 0.621.
et PN PO Feeennn Feeenns Feeennn Feeeenn eeeann Feeeenn PR PN PN P P PN :
. '1.177: 1.148: 1.066: 1.017: 0.983: 0.047: 0.915: 0.880: 0.846: 0.813: 0.781: 0.736: 0.695: 0.660: 0.578:
el P e Feenns Feeannn P PO P PO PR P Feeenn PO PN PO
- '1.191: 1.146: 1.047: 0.991: 0.951: 0.917: 0.885: 0.852: 0.817: 0.780: 0.739: 0.698: 0.660: 0.631: 0.555:
SRS SO SO OO SO U U SO OO SO RUU s OO OO SUUU O UNt SRVt SOUUUNS RUUOU ARTUDTt SOUUOS
. 0.000: 1.154: 1.035: 0.973: 0.932: 0.899: 0.868: 0.833: 0.796: 0.754: 0.712: 0.669: 0.632: 0.607: 0.000:
. P PSP P PN Feeaens Faeeenn USRI Haeennn PO feeennn $eaeenn PO deeeenn P .
. '1.165: 1.115: 1.017: 0.958: 0.917: 0.886: 0.858: 0.827: 0.783: 0.736: 0.689: 0.644: 0.601: 0.566: 0.488
e e foaennn P e . Fevnnnn Freeean Feennnn Fovennn Feeenn PN PR P P
. '1.120: 1.083: 0.998: 0.943: 0.904: 0.878: 0.862: 0.848: 0.783: 0.722: 0.670: 0.621: 0.574: 0.530: 0.446-
e P Feeannn P PO P P s P Foaeenn e e PO P P :
:1.099: 1.066: 0.983: 0.928: 0.892: 0.868: 0.869: 0.000: 0.787: 0.707: 0.650: 0.600: 0.552: 0.506: 0.420:
SO SO SRS SO SOt SOUUN SN OO SURVUNS SYUTONS U OO SOt SORU RO
. '1.093: 1.057: 0.971: 0.915: 0.876: 0.848: 0.830: 0.812: 0.747: 0.686: 0.633: 0.582: 0.534: 0.486: 0.401:
e P PN PO PR PO PO PN Feennnn P PO Feeeann Feennnn P PN
- '1.110: 1.060: 0.962: 0.904: 0.861: 0.828: 0.797: 0.762: 0.715: 0.665: 0.615: 0.566: 0.519: 0.476: 0.395:
N P PO beeees PN P PR PN PR P PO Feeeenn PN P PN .
-70.000: 1.070: 0.955: 0.894: 0.851: 0.813: 0.778: 0.740: 0.696: 0.651: 0.603: 0.554: 0.508: 0.471: 0.000:
URUUN SUURS SOUTUNS SUUUU SUUUNS SOUUUUTS SOUUs RS SUUTUU SRS SURTON RO SYRTU RO
S '1.088: 1.042: 0.949: 0.890: 0.848: 0.809: 0.770: 0.730: 0.689: 0.645: 0.508: 0.549: 0.499: 0.453: 0.372:
s P PO P P PO Feennnn P PR PN PO feeaenn PO MU PN :
S '1.060: 1.030: 0.951: 0.903: 0.862: 0.821: 0.779: 0.737: 0.695: 0.653: 0.607: 0.554: 0.499: 0.446: 0.357:
el PN PR P PN P PN P Feeennn doeeens Foeeenn P Heeennn P P :
S'1.071: 1.053: 0.985: 0.948: 0.923: 0.865: 0.811: 0.765: 0.723: 0.687: 0.650: 0.582: 0.517: 0.454: 0.357:
OO ST SO SO SO U SRS SO SOURs SOUT VUt OO SORTNS SOV SO
- '1.128: 1.029: 0.973: 0.951: 0.000: 0.871: 0.807: 0.760: 0.721: 0.694: 0.000: 0.586: 0.512: 0.445: 0.373:



SIMULATE -

RUN: PIN RECO ** PROJECT: EA-CMS-99-01

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 21

CASE 1 STEP 0 CYCLE 02 DEPLETION TO 13.892 GWD/MTU 399.87 PPM

: ASSEMBLY LABEL: DOOD SERIAL = DOOD IA,JAK = 13,15,13 SEG TYPE/ROT 6/ 0

BATCH = 6 216 PINS

. ASSEM RPF = 0.535 ASSEM RPD = 0.528 PLANAR RPD = 0.492 AVE/PEAK GWD/T = 3.95/ 8.99
: PEAK PIN = 1.231 MAX PIN XY = 1.145 MAX CHA = 1.060 PEAK KW/FT = 6.354
@ 1.1 @ 1,1 e 1,1 PEAK W/CM = 208.475

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.145 LOCATION = 1,1

: 1.145: 1.037: 0.976: 0.953: 0.000: 0.868: 0.801: 0.752: 0.713: 0.685: 0.000: 0.577: 0.503: 0.437: 0.366:

PR omaonn Fomenen Fanaon- Feeaann e oo Foeaen- [ P Foenaan Foeen- L dean- Foeenan :

: 1.040: 1.019: 0.943; 0.903: 0.877: 0.816: 0.762: 0.717: 0.676: 0.641: 0.606: 0.542: 0.481: 0.425: 0.332:

Ceemann Foaeon- F Foeenn- Feeanen Feoana- eeenen e L Foemn- [ Foeenn- Feoenen . dareann :

. 0.981: 0.946: 0.861: 0.812: 0.770: 0.728: 0.686: 0.647: 0.608: 0.569: 0.528: 0.482: 0.435: 0.391: 0.312:

Ceeenen Foeaenn Freanan oo toeenen toeonn- Foeennn Focoon- Fecennn Foeaenn Feeanan Focene- Foeennn e Feeeann :

: 0

.960: 0.907:

.B14: 0.754: 0.713: 0.675: 0.638: 0.601: 0.563: 0.525: 0.485: 0.445: 0.405: 0.370: 0.303:

e teeeen- Femenan Foeaan- Fecenan Heemenn Foceaan Focnoen Foeone- Foeonnn Feea-e Foeens Feeeane Hoenann Feaennn :

. 0.

000: 0.883:

.773: 0.714: 0.671: 0.636: 0.603: 0.568: 0.531: 0.493: 0.455: 0.417: 0.382: 0.355: 0.000:

[ Foenee- E oo emaean Feennan Foeeann Feecnn- Foceoan Hoaee- Foeonan Foeaaan Fenena- Feenaan Feevens :

: 0.

878: 0.824:

.733: 0.678: 0.637: 0.605: 0.577: 0.546: 0.508: 0.468: 0.430: 0.393: 0.359: 0.329: 0.270:

Ceeea- P b deeoenn P beeeans P P P P PN PN PN Feeennn

: 0

.B12: 0.771:

.692 0. 642 0. 606 0. 578 0. 559 0. 541 0. 491 0. 445 0. 407 0. 371 0. 337 0. 305 0.246:

e oo v P deeann P P P PN P PN PR PN P Heeannn :

: 0.

764: 0.726:

.654: 0.606: 0.572: 0.548: 0.542: 0.000: 0.477: 0.422: 0.382: 0.348: 0.316: 0.286: 0.231:

Peeenen Feoaean denaann Heennns ooeann eunnnn Horeann oneann TR Hoeeonn Hereenn Foeenon omeann doeeann Feaannn :

. 0.

725: 0.685:

.615: 0.569: 0.535: 0.511: 0.493: 0.478: 0.433: 0.392: 0.358: 0.326: 0.296: 0.268: 0.217:

teeeen- Foenoan doveaans e Foneen- demaaan Foecaas deeaann Foceona- e Foeon- decooan L TS Feeaoan Feennn- :

S0

.697: 0.651:

577: 0.531: 0.498: 0.472: 0.448: 0.423: 0.393: 0.362: 0.332: 0.303: 0.276: 0.253: 0.209;

teaeaae + ...... + ...... + ............ + .............................................................

: 0

.000. 0.617.

.536 0. 491 0. 460 0. 434 0. 410 0. 385 0. 359 0. 332 0. 306 0. 280 0. 257 0. 238 0.000:

tevaaas + ...... + ...... + ...... + ...... + ...................................................... + ...... .

: 0.

588: 0.552:

0.

490 0. 451 0. 422 0. 397 0. 374 0. 351 0. 328 0. 304 0. 280 0. 257 0. 234 0.215: 0.177:

MR R Foneonn + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ +eee-en- :

: 0.

514: 0.491:

.443: 0.412: 0.388: 0.363: 0.341: 0.319: 0.298: 0.278: 0.258: 0.235: 0.213: 0.193: 0.157:

[ Feeanan e Feeonnn Heenen- Foeenn- Hoeaen- S Foanann +ecenen kR Feeeaan deovann Foeeann Feenaan :

: 0

.447: 0.433:

.398: 0.376: 0.361: 0.333: 0.309: 0.289: 0.270: 0.255: 0.240: 0.216: 0.194: 0.175: 0.143:

[ e Feaeonn doeonnn Feoann- oo e . e e oo teaenn oo ovennn F :

.374: 0.339:

.318: 0.308: 0.000: 0.274: 0.250: 0.234: 0.220: 0.211: 0.000: 0.179: 0.158: 0.143: 0.131:

** RUN TIME: 09.22.25.** DATE: 00/08/21 100.0X FLOW 100.0% POWER

7.000 GWD/MT
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Cycle 03 Peripheral Assembly Locations

M N Q R X 4
G135
G307
G138
G141
G145

Eighth Core Reflective Symmetry




e

SIMULATE - 3 %% STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE

. ASSEMBLY LABEL: G135

. ASSEM RP
. PEAK PI

SERIAL = G135 1A, JAK = 9,16,13

BATCH = 9 208 PINS
0.962 ASSEM RPD = 0.975 PLANAR RPD = 0.934 AVE/PEAK GWD/T =
1.352 MAX PIN XY = 1.295 MAX CHA = 1,272 PEAK KW/FT =
10, 2 @ 10, 2 @ 10,2 PEAK W/CM =

SEG TYPE/ROT 10/ 3

=T

"2PXP” - PLANAR PIN POWERS (K-PLANE = 1.0)

6.13/ 9.21
7.068
231. 905

DEC CREATED 98/10/26 ** PAGE

.2

: 1.193: 1.120: 1.088: 1.084: 0.000: 1.031: 0.964: 0.914: 0.878: 0.855: 0.000: 0.730: 0.649: 0.580: 0.513:

teeeaen Feeon- Feenn- Femanan Fonnens Feonnnn Feeennn Foeona- Focmeen Faronn- deeana- +oeeon- P

: 1.131: 1.071: 1.032: 1.174: 1.181: 1.157: 1.074: 1.009: 0.978: 0.958: 0.888: 0.793: 0

cebeenann oo .

619: 0.562: 0.4992

17



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-CMS-99-01

CASE 1 STEP 0 CYCLE 03 SHUFFLE AND DEPLETION TO 10.937 GWD/MTU

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE

** RUN TIME: 09.22.44 ** DATE: 00/08/21
305.38 PPM

: ASSEMBLY LABEL: G307 SERIAL = G307 1A,JAK = 10,16,13  SEG TYPE/ROT 12/ 3
: BATCH = 12 208 PINS
: ASSEM RPF = 0.976 ASSEM RPD = 0.988 PLANAR RPD = 0.947 AVE/PEAK GWD/T = 6.17/ 9.43
: PEAK PIN = 1.415 MAX PIN XY = 1.356 MAX CHA = 1.325 PEAK KW/FT = 7.399
@ 10, 2 @ 10, 2 @ 5 2 PEAK W/CM = 242.754
*2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.356 LOCATION = 10, 2

0 1.227: 1.174: 1.143: 1.139: 0.000: 1.075:

e F . PN P PO P +-

: 1.112 1. 039 1. 003 0. 978 0. 903 0. 805 0. 628 0. 568 0.504:

1.000: 0.945: 0.904: 0.877: 0.000: 0.746: 0.662: 0.589: 0.519:

..... O S S

DEC CREATED 98/10/26 ** PAGE 18
100.0% FLOW 100.0% POWER

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 19
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.22.44.** DATE: 00/08/21 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 03 SHUFFLE AND DEPLETION TO 10.937 GWD/MTU 305.38 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: G139 SERIAL = G139 TALJAK = 11,16,13  SEG TYPE/ROT 10/ 3

: BATCH = 9 208 PINS

: ASSEM RPF = 0.756 ASSEM RPD = 0.766 PLANAR RPD = 0.734 AVE/PEAK GWD/T = 4.76/ 8.69
: PEAK PIN = 1.316 MAX PIN XY = 1.261 MAX CHA = 1.198 PEAK KW/FT = 6.883
e 1.1 e 1,1 e 5,2 PEAK W/CM = 225.827

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.261 LOCATION = 1,1

: 0.000: 1.229: 1.155: 1.067: 1.000: 0.946: 0.894: 0.838: 0.790: 0.738: 0.685: 0.638: 0.595: 0.536: 0.000;

: 0.000: 1.035: 0.957: 0.868: 0.797: 0.741: 0.690: 0.637: 0.592: 0.546: 0.503: 0.466: 0.434: 0.390: 0.000;



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.22.44 ** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 03 SHUFFLE AND DEPLETION TO 10.937 GWD/MTU 305.38 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: G141 SERIAL = G141 IA,JAK = 12,15,13  SEG TYPE/ROT 9/ 3

: BATCH = 9 208 PINS

: ASSEM RPF = 1.004 ASSEM RPD = 1.017 PLANAR RPD = 0.974 AVE/PEAK GWD/T = 6.43/ 9.42
— : PEAK PIN = 1.444 MAX PIN XY = 1.384 MAX CHA = 1.352 PEAK KW/FT = 7.551
- : @ 5,2 @ 5,2 e 5.1 PEAK W/CM = 247.742

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.384 LOCATION = 5, 2



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 *

* RUN TIME: 09.22.44.%* DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 21
100.0% FLOW 100.0X% POWER

CASE 1 STEP 0 CYCLE 03 SHUFFLE AND DEPLETION TO 10.937 GWD/MTU 305.38 PPM 6.000 GWD/MT
. ASSEMBLY LABEL: G145 SERIAL = G145 IA,JAK = 13,15,13  SEG TYPE/ROT 9/ 0
: BATCH = 9 208 PINS
: ASSEM RPF = 0.631 ASSEM RPD = 0.639 PLANAR RPD = 0.612 AVE/PEAK GWD/T = 3.97/ 8.22
: PEAK PIN = 1.341 MAX PIN XY = 1.285 MAX CHA = 1.173 PEAK KW/FT = 7.012
e 1,1 e 1,1 @ 1,1 PEAK W/CM = 230.041
2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.285 LOCATION= 1,1

: 0.825: 0.852: 0.000: 0.700: 0.629 0. 589 0. 556 0. 527 0. 492 0. 458

0. 429 0. 414 0. 000 0. 349 0.261:
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Eighth Core Reflective Symmetry




SIMULATE - 3 % STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 18
100.0X FLOW 100.0% POWER

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.22.57.** DATE: 00/08/21
CASE 1 STEP 0 CYCLE 04 SHUFFLE AND DEPLETION TO 10.263 GWD/MTU

: ASSEMBLY LABEL: H132 SERIAL

= H132 IAJAK = 9,16,13 SEG TYPE/ROT 13/ 3
: BATCH = 12 208 PINS
. ASSEM RPF = 0.980 ASSEM RPD = 0.991 PLANAR RPD = 0.929 AVE/PEAK GWD/T = 5.41/ 8.27
: PEAK PIN = 1.337 MAX PIN XY = 1.264 MAX CHA = 1.234 PEAK KW/FT = 7.004
e 10, 2 @ 10, 2 e 10, 2 PEAK W/CM = 229.785
"2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.254 LOCATION = 10,

367.25 PPM

5.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 19
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.22.57.** DATE: 00/08/21 100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 04 SHUFFLE AND DEPLETION TO 10.263 GWD/MTU 367.25 PPM

: ASSEMBLY LABEL: H135 SERIAL = H135 1A,JAK = 10,16,13  SEG TYPE/ROT 13/ 3

: BATCH = 12 208 PINS

: ASSEM RPF = 0.979 ASSEM RPD = 0.990 PLANAR RPD = 0.928 AVE/PEAK GWD/T = 5.34/ 8.27
: PEAK PIN = 1.377 MAX PIN XY = 1.291 MAX CHA = 1.265 PEAK KW/FT = 7.213
@ 6,2 @ 6,2 @ 5.1 PEAK W/CM = 236.636

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1,291 LOCATION = 6, 2

5.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.22.57.%* DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 04 SHUFFLE AND DEPLETION TO 10.263 GWD/MTU 367.25 PP 5.000 GWD/MT

: ASSEMBLY LABEL: H139 SERIAL = H139 IA,JALK = 11,16,13  SEG TYPE/ROT 13/ 3

: BATCH = 12 208 PINS

: ASSEM RPF = 0,776 ASSEM RPD = 0.785 PLANAR RPD = 0.736 AVE/PEAK GWD/T = 4.11/ 7.61
: PEAK PIN = 1.329 MAX PIN XY = 1.246 MAX CHA = 1.169 PEAK KW/FT = 6.961
e 1,1 e 1,1 e 5 2 PEAK W/CM = 228.392

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.246 LOCATION = 1,1



SITHULATE -
RUN: PIN RECO ** PROJECT: EA-CMS-99-01

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
** RUN TIME: 09.22.57.** DATE: 00/08/21

CASE 1 STEP 0 CYCLE 04 SHUFFLE AND DEPLETION TO 10.263 GWD/MTU

DEC CREATED 98/10/26 ** PAGE 21

367.25 PPM

. ASSEMBLY LABEL: H141 SERIAL = H141

IA,JAK = 12,15,13

SEG TYPE/ROT 12/ 3

: BATCH = 12 208 PINS
- ASSEM RPF = 1.113 ASSEM RPD = 1,125 PLANAR RPD = 1,055 AVE/PEAK GWD/T = 5.81/ B.56
: PEAK PIN = 1.600 MAX PIN XY = 1.500 MAX CHA = 1.463 PEAK KW/FT = 8.380
@ 15, 1 @ 15,1 Q 5 1 PEAK W/CM = 274,938
*2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.500 LOCATION =15, 1
1.426: 1.289: 1.239: 1.241: 0.000: 1.206: 1.141: 1.109: 1.094: 1.103: 0.000: 1.022: 0.952: 0.913: 0.897
----- B S SO S -‘---.+-.----+------+-----.+..----+------;-----.
1.398: 1.256: 1.193: 1.303: 1.321: 1.303: 1.223: 1.171: 1.160: 1.173: 1.119: 1.036: 0.879: 0.839: 0.816
------- +------+------+------+------+-----.+-.----+------+-~----+------+------+------+------+------;~------
1.398: 1.253: 1.179: 1.264: 1.288: 0.000: 1.219: 1.141: 1.147: 0.000: 1.069: 0.973: 0.830: 0.791: 0.764
...... +------+..----;-----.+------+------+----.-;.--.--;------+------;------+------+-----.+-.----;------
1.443: 1.409: 1.306: 1.245: 1.224: 1.225: 1.153: 1.099: 1.080: 1.070: 0.992: 0.930: 0.884: 0.844: 0.740
...... +--....+..-..-;--..-.+----'-+-----.+--..-.;------;------+..-.--;-----.+-....‘+------+-.....;..--..-
0.000: 1.466: 1.360: 1.256: 1.191: 1.150: 1.109: 1.068: 1.029: 0.991: 0.944: 0.910: 0.888: 0.836: 0.000
------ +.-----+---..-;------+-.-.--+------+--.--.;-.----;-----’+------;------+--~---+------+------;--.----
1.456: 1.468: 0.000: 1.279: 1.177: 1.129: 1.091: 1.057: 1.009: 0.960: 0.918: 0.907: 0.000: 0.807: 0.665
------ +------+--.-..;.-----+--~---+------+------;------;------+-~--.-;------+------+------+------;--..-.-
1.409: 1.404: 1.343: 1.236: 1.161: 1.119: 1.100: 1.086: 1.010: 0.942: 0.889: 0.855: 0.820: 0.740: 0.607
------ +---..-+-.----;-----.+--.---+------+------;------;~--.--+------;------+------+--.-..+.-----;---...-
1.391: 1.374: 1.286: 1.208: 1.150: 1.112: 1.120: 0.000: 1.022: 0.929: 0.869: 0.819: 0.767: 0.700: 0.573
...... +------+------;------+.--.--+------+.-----;-----.+-‘----+------;-.-..-+.--.--+-----‘+-..-.-;.------
1.400: 1.394: 1.330: 1.220: 1.145: 1.098: 1.075: 1.061: 0.981: 0.909: 0.854: 0.813: 0.775: 0.688: 0.554
...... +....--+--.--.;.-.---+..-.--+--..--+--..--;-----. ...-.-+------+-.--..+.-----+----..+--...-;.--.---
1.443: 1.450: 0.000: 1.252: 1.144: 1.090: 1.047: 1.005: 0.951: 0.896: 0.843: 0.820: 0.000: 0.696: 0.552
------- +......+......+......+......+......+......;......+......+......+......+......+......+......;.......
0.000: 1.437: 1.326: 1.217: 1.143: 1.096: 1.046: 0.996: 0.945: 0.896: 0.838: 0.786: 0.745: 0.674: 0.000
....... +.-.---+-----.;--.---+------+------+-----.;---.--;-.----+---.--;------+------+--.--.+-.--.-;------~
1.423: 1.384: 1.274: 1.203: 1.171: 1.154: 1.073: 1.007: 0.970: 0.938: 0.851: 0.771: 0.704: 0.639: 0.518
------ +..----+------;---.--+------+~--.--+------;---~--;------+------;------+------+------+--.---;-.-----
1.391: 1.238: 1.153: 1.229: 1 232 0 000 1.129: 036: 1 019 0 000: 0 894 0 784 0.637: 0.567: 0.499

...... +...-.-+.---..+....--+------+---.-.+-..---+------ B S S S SR
1.415: 1.273: 1.199: 1.294: 1.292: 1.251: 1.148: 1.074: 1.035: 1.012: 0.937: 0.824: 0.660: 0.581: 0.501
------ +------;------+------+------+------+------;------+------+------+------+------+----.-+.-----;------
1.500: 1.372: 1.307: 1.292: 0.000: 1.208: 1.120: 1.058: 1.012: 0.980: 0.000: 0.825: 0.719: 0.627: 0.527

100.0% FLOW 100.0X% POWER

5.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01

CASE 1 STEP 0 CYCLE 04 SHUFFLE AND DEPLETION TO 10.263 GWD/MTU

** RUN TIME: 09.22.57.** DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 22
100.0% FLOW 100.0% POWER
367.25 PPN 5.000 GWD/MT

. ASSEMBLY LABEL: H152

- ASSEM RPF

PEAK PIN 1.608 MAX

"2PXP’

MEEEIRR Fevecne Foeanan +---

: 1,100: 1.028: 0.

: 1.027. 0.937. 0

faeeeen PR + ...... +...

: 1.015: 0.990: 0.923: 0.

R Facao-- Fome-ne 4o

.800: 0.717: 0.671: 0.634: 0.600: 0.560: 0.521: 0.488: 0.473: 0.000: 0.399: 0.315:

: 0.986: 0.970: 0.000: 0

teeman- oo teeaen- -

.724: 0.668: 0.628: 0.590: 0.554: 0.520: 0.488: 0.453: 0.425: 0.404: 0.366: 0.000:

: 0.000: 0.899: 0.808: 0

feeecateueaas + ...... +...

: 0. 832 0. 791 0. 710 0.

MEE R + ------ + ------ +---

: 0.725: 0.631: 0.575: 0.

[ N Heeeenn +---

: 0.633: 0.558: 0.515: 0.

e Fommann R IO

: 0.532: 0.484: 0.458: 0

0.739 ASSEM RPD =

- PLANAR PIN POWERS (K-PLANE =

: 1.203: 0.000: 1.

SERIAL = H152 IA,JAK = 13,15,13

BATCH = 12

0.747 PLANAR RPD = 0.700 AVE/PEAK GWD/T =

1.508 MAX CHA = 1.372 PEAK KW/FT = 8.420
1,1 e 1.1 PEAK W/CM = 276.255

SEG TYPE/ROT 12/ 0
20

8 PINS
3.75/ 7.98
PIN XY =
@

1.0)

001: 0.899: 0.845: 0.802: 0.760: 0.713: 0.666: 0.622: 0.603: 0.000: 0.507: 0.400:

N Feenan- Fomeenn Feconen deeeonn Feeona- Foemee- Fooeen- Feeenne deennen teannn- :

923: 0.851: 0.804: 0.775: 0.756: 0.688: 0.630: 0.586: 0.552: 0.523: 0.460: 0.365:

.863 0. 805 0. 763 0. 757 0. 000 0. 669 0. 598 0. 551 0. 512 0. 474 0. 427 0.342:

--------- +------+------+--..--+------+------+-----.+------+.-----+------+------;

828 0. 760 0. 718 0. 691 e. 670 0. 610 0. 559 0. 518 0. 490 0. 463 0. 408 0.325:

e P PUUR P P deeane P P P P Heaeaen :
[ P feeenn Hoemon- Feocann Feeeonn oo Foeene- Feeanne Feneaan teonne- deemee- :
............... +......+......+......+......+...... e

656 0. 626 0. 609 0. 558 0. 516 0. 492 0. 473 0. 426 0. 385 0. 354 0. 324 0.267:

e beeeenn P PN P foeeeadeaanns P deeans PN P :

601 0. 595 0. 000 0. 529 0. 479 0. 465 0. 000 0. 404 0. 354 0. 288 0. 261 0.237:

et P P P beaeann Feeaann P P e P PR

549: 0.540: 0.515: 0.467: 0.432: 0.412: 0.402: 0.368: 0.325: 0.262: 0.237: 0.215:

ceedacen Foeeoe- deeann P Feeone- Foeaoan Foee- Foonann Fovanns Feaeonn teeaeo- :

.447: 0.000: 0.407: 0.371: 0.346: 0.328: 0.318: 0.000: 0.269: 0.238: 0.215: 0.198:
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SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 19
100.0% FLOW 100.0% POWER

RUN: PIN RECO ** PROJECT: EA-CMS-99-01

** RUN TIME: 09.23.10.** DATE: 00/08/21

CASE 1 STEP 0 CYCLE 05 SHUFFLE AND DEPLETION TO 12.576 GWD/MTU

: ASSEMBLY LABEL: 1121 SERIAL = 121 TAJJAK = 9,16,13  SEG TYPE/ROT 13/ 3

- ASSEM RPF
. PEAK PIN

BATCH = 12 208 PINS
= 0.913 ASSEM RPD = 0.915 PLANAR RPD = 0.862 AVE/PEAK GWD/T = 5.80/ B.55
= 1.244 MAX PIN XY = 1.173 MAX CHA = 1.155 PEAK KW/FT = 6.573
@ 10, 2 @ 10, 2 @ 10, 2 PEAK W/CM = 215.665

425.47 PPM

" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.173 LOCATION = 10, 2

.046: 1.013: 1.014: 0.000: 0.969: 0.905: 0.860: 0.827: 0.809: 0.000: 0.694: 0.617: 0

.553: 0.454:

[P, e Feeeann P beennn Feeeenadeaann PR PO P M deenn Feeennn P P :

- 1.

. 0.

997: 0.961: 1.054: 1. 065 1. 047 0. 970 0. 913 0. 888 0. 874 0. 811 0.724: 0.589: 0.

§35: 0.480:

teeiean doneens Feenans Fomeon- e e Feaeens PN P PO PO P Feoan- Focenn- L TSP :

.975: 0.943: 1.019: 1.035: 0.000: 0.969: 0.896: 0.886: 0.000: 0.787: 0.700: 0.579: 0.

526: 0.4782

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01

** RUN TIME: 09.23.10.** DATE: 00/08/21

CASE 1 STEP 0 CYCLE 05 SHUFFLE AND DEPLETION TO 12.576 GWD/MTU

. ASSEMBLY LABEL: 1129

: ASSEM RPF =
. PEAK PIN =

@ 10, 2

SERIAL = 1129 1A,JAK = 10,16,13  SEG EEZE;ROT 13/ 3

BATCH

= 12

INS
0.965 ASSEM RPD = 0.968 PLANAR RPD = 0.912 AVE/PEAK GWD/T = 6.07/ 9.01
1.385 MAX PIN XY = 1.305 MAX CHA = 1.278

PEAK KW/FT = 7.316

@ 10, 2 @ 10,1 PEAK W/CM = 240.026

DEC CREATED 98/10/26 ** PAGE 20

100.0% FLOW 100.0% POWER

425.47 PPM

"2PXP’

PLANAR PIN

POWERS

(K-PLANE = 1.0) PEAK = 1.305 LOCATION = 10, 2

.119: 1.093:

.000: 1.040: 0.968: 0.916: 0.878: 0.856: 0.000: 0.731: 0.648: 0.

580: 0.474:

feeenen deeenn Feenonn Fonn-- o Foonnns Feennnn LT oeeenn Heeeennt eeennn Foeannn Foreann eeennn Foannnn :

;1.

: 1,

085: 1.047:

1.

144: 1

.149: 1.124: 1.036: 0.970: 0.939: 0.920: 0.851: 0.757: 0.616: 0.

558: 0.499:

e Feeeann Forenon Feenan- doeenan Feenen- Fovennn Feenenn Fevennn Feoaonn Ferenns Feeennn Focoane Feeannn Foannnn :

I

;1.

073: 1.036:

1.

112: 1.

122: 0.000: 1.035: 0.951: 0.935: 0.000: 0.824: 0.731: 0.604: 0.

547: 0.496:

feeenna. Feeooen REER IR +ecro-- e R Foovnnn Feoeccee Fevenos Feoasenn Fomeane +eoeneon L LEER R +eenenn :

. 1.

. 1.

210: 1.146:

1.

105: 1.

078: 1.062: 0.987: 0.928: 0.890: 0.864: 0.788: 0.721: 0.662: 0

.610: 0.508:

Ceeeeen +oeeen- Feeenn . Fonaonn toonoan dereon- Feoen Fonena- teeeaan Fooenns Feeanan Feenen- Fecanan e :

. 0.

;1.

261: 1.197:

1.

116: 1

.055: 1.006: 0.960: 0.909: 0.865: 0.816: 0.767: 0.725: 0.687: 0.

631: 0.000:

Ceeeaa tenenn- Favonan Feenenn denann toeeann Feecans Feeaann Foennn- Feeenen Foeoon- doeenen Focnoan Foeenn- Feoenn- :

H

: 1.

279: 0.000:

1.

145: 1.

048: 1.000: 0.954: 0.912: 0.859: 0.809: 0.759: 0.739: 0.000: 0

.635: 0.510:

Ceeana- Foennnn e . Fowennn N Fovaen- aeonan e e Feennn- e teenenn Fevenn- teennn- :

: 1.

;1.

235: 1.203:

1.

114: 1.

046: 0.998: 0.977: 0.952: 0.879: 0.806: 0.756: 0.715: 0.681: 0

.609: 0.492:

. Foeenn- Focanen toeaan- Foeen- Foeoonn Feeoons Fecaenn Foeaans Freanen P Focaoan Foenone- Foeen- Feeenn :

;1.

;1.

216: 1.166:

1.

102: 1.

044: 1.005: 1.003: 0.000: 0.900: 0.810: 0.751: 0.705: 0.656: 0.

595: 0.486:

HERRRER decncan R +eeoan- Heceon- Feaosoen Foeveenn +oeona- R L EEE R Feenoen Feeen-- Hoenoen Heacone Feeen-- :

. 1.

: 1.

247: 1.215:

1.

123: 1.

053: 1.003: 0.981: 0.954: 0.879: 0.806: 0.755: 0.714: 0.680: 0.

606: 0.489:

teeenae oemeen Foeaans Feeanes Foemen- Feennn toeann- deeeans Feerenn Foconn- Heenonn- Foeon- Foemann Foeenn- eene- :

;1.

. 1.

305: 0.000:

1.

161: 1

.060: 1.010: 0.960: 0.916: 0.861: 0.810: 0.758: 0.737: 0.000: 0.

630: 0.504:

teaan- Feeannn Feeena- Foeanan Foeoene- Foeennn Feeann Foeeans Heoren- Focona- +oemenn- Focanan L Foeen- S :

: 0.

.

295: 1.228:

1.

139: 1.

073: 1.019: 0.970: 0.915: 0.867: 0.816: 0.764: 0.719: 0.679: 0.

620: 0.000:

Cewmae Faeennn Feeronn e Focnn- e Feenon- teaenonn Foenena Foennnn teoran- Foconen Hoenoan Forann- Faemanas

;1.

W

256: 1.184:

1.

134: 1.

100: 1.079: 0.998: 0.933: 0.892: 0.862: 0.782: 0.712: 0.651: 0

.596: 0.493:

teaean- L. Feoenns Ferenns Hoeaon- Foeene- [ [ Feenoen docennns derannn Forenn- Heecann Foeenn- teeonnas

. 1.

: 1.

127: 1.076:

1.

.150: 0.000: 1.048: 0.957: 0.935: 0.000: 0.813: 0.717: 0.588: 0

.528: 0.475:

[ Feeennn B T Feeaeas Foeonnn Feorens Foaenan Foenann oeonan P S Foaenan teaeeaan Foacann Feeannn :

. 1.

231:

1.

+
150: 1.096:

1.

184: 1.

178: 1.143: 1.045: 0.971: 0.934: 0.908: 0.833: 0.736: 0.592: 0

.531: 0.471:

eeeas FO e Feaennn Foeeonn Facenen oo Foneann e e deaeoan Foneann Feeeann Fevaon- teeneans

.201: 1.147:

.000: 1.054: 0.970: 0.910: 0.864: 0.834: 0.000: 0.697: 0.612: 0.

541: 0.438:

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CHS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 21
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.10.** DATE: 00/08/21 100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 05 SHUFFLE AND DEPLETION TO 12.576 GWD/MTU 425.47 PPM

: ASSEMBLY LABEL: 1137 SERIAL

1137 1A,JAK = 11,16,13  SEG TYPE/ROT 13/ 3

: BATCH 12 208 PINS
: ASSEM RPF = 0.789 ASSEM RPD = 0.791 PLANAR RPD = 0.745 AVE/PEAK GWD/T = 4.77/ 8.65
: PEAK PIN = 1,307 MAX PIN XY = 1.232 MAX CHA = 1.209 PEAK KW/FT = 6.906
@ 5 2 e 5,2 e 4,1 PEAK W/CM = 226.565
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.232 LOCATION = 5, 2

: 0.940: 0.847: 0.781: 0.806: 0.778: 0.000: 0‘660: 0.582: 0.552: 0.000: 0.456: 0.394: 0.318: 0.286: 0.259:

R R + ------ + ------ + ------ + ------ + ------ + ------------------ + ------ + ------ + ------ + ------ + ------ :

: 0.911 0. 823 0. 752 0. 780 0. 743 0.689 0. 603 0. 537 0. 497 0. 467 0. 417 0. 360 0. 286 0. 258 0.235:

[ beeennn fent P deeenen P beeenn P Feeeeabeaaan PR P P feneenn bras :

: 0.825 0. 808 0. 738 0. 692 0. 000 0. 575 0. 501 0. 446 0. 403 e. 373 0. 000 0. 295 0. 257 0. 232 0.196:

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE  DEC CREATED 98/10/26 ** PAGE 22
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.10.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 05 SHUFFLE AND DEPLETION 7O 12.576 GWD/MTU 425.47 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: 1261 SERIAL = 1261 IA,JAK = 12,15,13  SEG TYPE/ROT 14/ 3
: BATCH 14 208 PINS
: ASSEM RPF = 1.102 ASSEM RPD = 1.104 PLANAR RPD = %.041 AVE/PEAK GWD/T = 6.80/ 9.78

PEAK PIN = 1.550 MAX PIN XY = 1.462 MAX CHA .403 PEAK KW/FT = 8.192
@ 6,1 e 6,1 @ 6, 1 PEAK W/CM = 268.776
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 1.462 LOCATION = 6. 1

. 1.287: 1.299: 1.351: 1.323: 1.340: 1.319: 1.239: 1.186: 1.171: 1.182: 1.126: 1.040: 0.976: 0.857: 0.826:

- Feeeon- Feeenen Foeenan L. Foeeenn L L Feeanan L L deeenn- Feeenen Foeanan Foenn-

,398: 1.284: 1.327: 1.278: 1.301: 0.000: 1.228: 1.150: 1.152: 0.000: 1.072: 0.972: 0.915: 0.875: 0.765:

—

© 1.462: 1.338: 0.000: 1.282: 1.178: 1.128: 1.088: 1.053 1. 005 0. 957 0. 914 0. 904 0. 000 0. 802 0.660:

P doveann [ S Feeenan Foeenn- Feeenan Feooenn e PO Feeenn PO Heeennn P e deennn :

.404: 1.408: 1.343: 1.235: 1.157: 1.114: 1.093: 1.079: 1.003: 0.936: 0.884: 0.850: 0.815: 0.735: 0.603:

[

: 1.381: 1.370: 1.281: 1.202: 1.142: 1.103: 1.109: 0‘000: 1.013: 0.920: 0.861: 0.812: 0.760: 0.693: 0.567:

Teaenae PR PO PN PSS PN Feeeaan Y P Feeennn Foeeen PO .

: 1.387. 1.388. 1.321. 1.209 1. 133 1.086: 1.061: 1.047 0. 968 0. 897 0. 844 0. 803 0. 764 0. 679 0.544:

PR PO Feeenan PO P P T P PN P Feeeaan P

: 1.389. 1.320. 0.000: 1.237. 1.129. 1.074: 1.032 0. 989 0. 937 0. 883 0. 830 0. 807 0. 000 0. 683 0.542:

Ceeanan s PN Foenen- R PR Foeenns PO P PO P P P Foeeenn :

:onm.lam.13m.12m.14%.1ﬂn:1nﬂ osm 09% 08& 08& 07” 07M OGW 0.000:

[T oo Feenean Feonnn- eoennn Foceonn Fenonnn PN PO PN P PN P feeeeen P :

: 1.403: 1.322: 1.257: 1.184: 1.151: 1.132: 1.050: 0.987: 0.951: 0.919: 0.836: 0.757: 0.689: 0.625: 0.507:

[ P freeedeeean P P Foenen beanen PO P P et e enas

: 1.340. 1.246 1. 219 1. 209. 1.210. 0.000: 1.105 1. 012 0. 997 0. 000 0. 878 0. 770 0. 690 0. 614 0.489:

Seaeeaetianacn PO + ............ + ...... Fecaenetacvonadoronnctuonccntoccanotaonnan + ...... + ...... Forennn .

: 1.250 1. 236 1.203: 1. 228 1. 225 1.122: 1.122 1. 047 1. 011 0. 896 0. 832 0. 732 0. 648 0. 572 0.439:

[ PP PO Feeonon PN beeeen Foeenn- P Feeenns PO PN P P P P :

.149: 1.211: 1.254: 1.263: 0.000: 1.145: 1.088: 1.025: 0.981: 0.953: 0.000: 0.786: 0.688: 0.549: 0.460:

[y



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 23
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.10.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 05 SHUFFLE AND DEPLETION TO 12.576 GWD/MTU 425.47 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: 1153 SERIAL = I153 IA,JA,K = 13,15.13  SEG TYPE/ROT 12/ 0

: BATCH = 12 208 PINS

: ASSEM RPF = 0.709 ASSEM RPD = 0.711 PLANAR RPD = 0.670 AVE/PEAK GWD/T = 4.32/ 8.50

¢ PEAK PIN = 1.427 MAX PIN XY = 1.345 MAX CHA = 1.305 PEAK KW/FT = 7.538
g 1,1 e 1.1 @ 1.1 PEAK W/CM = 247.316

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 1.345 LOCATION = 1,1

;.0.690: 0.600: 0.547: 0.571: 0.565: 0.000: 0.502: 0.454: 0.442: 0.000: 0.384: 0.336: 0.273: 0.248: 0.224;

Teveans PN beeeenn Foreann PO PO Fereenbeeanas boeenns U O :

: 0. 603 0. 531 o. 490 0. 521 0. 512 0. 488 0. 442 0. 409 0. 390 0. 380 0. 348 0. 308 0. 248 0. 224 0.203:

; ...... PN beaeenn PR P P P PN feeeenn PN PO PN Feeeenn P P E
: 0.463: 0.461: 0.434: 0.423: 0.000: 0.384: 0.350: 0.328: 0.310: 0.300: 0.000: 0.253: 0.224: 0.204: 0.171:



Cycle 06 Peripheral Assembly Locations

M N Q R X y4

13 J121
14 J129
16 J137
17 J161

19 J183

20

22

23

Eighth Core Reflective Symmetry




SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 19
100.0% FLOW 100.0% POWER

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.24.** DATE: 00/08/21
CASE 1 STEP 0 CYCLE 06 SHUFFLE AND DEPLETION TO 10.589 GWD/MTU

: ASSEMBLY LABEL: J121 SERIAL = J121 IA,JAK = 9,16,13  SEG TYPE/ROT 14/ 3

472.90 PPM

: BATCH = 13 208 PINS

: ASSEM RPF = 1.012 ASSEM RPD = 1.018 PLANAR RPD = 0.942 AVE/PEAK GWD/T = 5.57/ 8.02

: PEAK PIN = 1.394 MAX PIN XY = 1,290 MAX CHA = 1.264 PEAK KW/FT = 7.339

@ 10, 2 @ 10, 2 @ 10, 2 PEAK W/CM = 240.773

*2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.290 LOCATION = 10,
.i.i60 1.182: 1.144: 1.143: 0.000: 1.086: 1.011: 0.958: 0.920: 0.897: 0.000: 0.766: 0.679 0-66}-~6-iéi
------- S
1.195: 1.128: 1.086: 1.189: 1.197: 1.173: 1.084: 1.017: 0.987: 0.968: 0.897: 0.798: 0.648: 0.587: 0.525
...... O O P S
1.173; 1.102: 1.066: 1.149: 1.163: 0.000: 1.081: 0.996: 0.982: 0.000: 0.868: 0.771: 0.636: 0.576: 0.522
------ U s P
1.196: 1.232: 1.171: 1.134: 1.112: 1.101: 1.026: 0.969: 0.933: 0.907: 0.829: 0.760: 0.699: 0.644: 0.534
...... S D P

5.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.24.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 06 SHUFFLE AND DEPLETION TO 10.589 GWD/MTU 472.90 PPM 5.000 GWD/MT

: ASSEMBLY LABEL: J129 SERIAL = J129 1A,JA,K = 10,16,13  SEG TYPE/ROT 14/ 3
: BATCH = 13 208 PINS

: ASSEM RPF = 0.997 ASSEM RPD = 1.003 PLANAR RPD = 0.928 AVE/PEAK GWD/T = 5.37/ 7.89
: PEAK PIN = 1.404 MAX PIN XY = 1,299 MAX CHA = 1.272 PEAK KW/FT = 7.391
e 6,2 @ 6,2 @ 5 2 PEAK W/CM = 242.472

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.299 LOCATION = 6, 2



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-CMS-99-01

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

CASE 1 STEP 0 CYCLE 06 SHUFFLE AND DEPLETION TO 10.589 GWD/MTU

. ASSEMBLY

LABEL: J137  SERIAL = J137  IA.JAK = 11,16,13  SEG TYPE/ROT 14/ 3
: BATCH = 13 208 PINS
© ASSEM RPF = 0.790 ASSEM RPD = 0.794 PLANAR RPD = 0.735 AVE/PEAK GWD/T = 4.08/ 7.38
| "PEAK PIN = 1.310 MAX PIN XY = 1.212 MAX CHA= 1.188  PEAK KW/FT = 6.897

e 5 2 @ 5 2 e 4.1  PEAK WCM= 226275

‘2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.212 LOCATION = 5, 2
L162: 1.182: 1.133: 1.121: 0.000: 1.044: o.9éé§'n.902:'6:ééé§'6:éé%§'6:660:'6266.&;;'6:665;'6:ééi§'6:&éé§
; ------ ‘;' ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------------ + ------ + ------ + ------ +----~~:

.116: 1. 064 1. 158 1. 154 1. 119 1. 022 0. 948 0. 909 0. 884 0. 808 0. 710 0.

** RUN TIME: 09.23.24. %% DATE: 00/08/21

DEC CREATED 98/10/26 ** PAGE 21

565: 0.503: 0.439:

100.0% FLOW 100.0% POWER
472.90 PPM

5.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 22
100.0% FLOW 100.0% POWER

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.24.%* DATE: 00/08/21
CASE 1 STEP 0 CYCLE 06 SHUFFLE AND DEPLETION TO 10.589 GWD/MTU

: ASSEMBLY LABEL: Jl6l SERIAL = Jl61 IA,JAK = 12,15,13  SEG TYPE/ROT 13/ 3
: BATCH = 13 208 PINS
: ASSEM RPF = 1.106 ASSEM RPD = 1.113 PLANAR RPD = 1.030 AVE/PEAK GWD/T = 5.73/ 8.37
: PEAK PIN = 1.571 MAX PIN XY = 1.454 MAX CHA = 1.445 PEAK KW/FT = 8.271
@ 52 @ 5 2 @ 51 PEAK W/CM = 271.342
"2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.454 LOCATION = 5,

472.90 PPM

5.000 GWD/MT



SIMULATE -
RUN:

PIN RECO

** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 06 SHUFFLE AND DEPLETION TO 10.589 GWD/MTU

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE

** RUN TIME: 09.23.24.** DATE: 00/08/21
472.90 PPM

- ASSEMBLY LABEL: J153
0.704 ASSEM RPD =

- ASSEM RPF =

PEAK PIN

@

1.414 MAX PIN XY =

SERIAL = J153 IA,
BATCH = 13

1.308

1,1 e 1,1

0.708 PLANAR RPD =
MAX CHA =

JA.K = 13,15,13  SEG TYPE/ROT 13/ 0

208 PINS
0.655 AVE/PEAK GWD/T = 3.60/ 7.04
1.271 PEAK KW/FT = 7.444
e 1.1 PEAK W/CM = 244241

"2PXP’

- PLANAR PIN POWERS

(K-PLANE = 1.0)

PEAK = 1.308 LOCATION = 1,1

.308: 1.306:

1.236: 1.218: 0.000: 1.136: 1.

050: 0.989: 0‘945: 0.917: 0.000: 0.772: 0.674: 0.589: 0.449:

[, PN PN PO fennn PN O P PO feeaann PO PO :

;1.

306: 1.164:

1.086: 1.174: 1.169: 1.128: 1.

029 0. 960 0. 924 0. 904 0. 837 0. 736 0.586: 0.517: 0.448:

teeeen- Feeenen Foeeon- Feeannn Feeaan- treanen Foenen- PO P feeaenn P PN PO Feeennn e :

: 1.

236: 1.085:

1.000: 1.066: 1.063: 0.000: 0.

962: 0.877: 0.861: 0.000: 0.753: 0.661: 0.533: 0.477: 0.421:

I e F I Feeenen eemaan Fecanan Hoeeea Feeenan Heemann Feenen Fenene- Fenenan +eemenn toeeonn Feeoann

: 1.

218: 1.174:

1.066: 0.994: 0.959: 0.938: 0.

864: 0.807: 0.773: 0.745: 0.674: 0.610: 0.558: 0.508: 0.410:

feeeean Feoeann oo Fecanns teemenn- Femeoan deenann deceaan Feeannn Foaenn- Hoenon- Fecennn Feonann Feeanan Feeannn :

. 0.

000: 1.169:

1.062: 0.959: 0.889: 0.844: 0.

797: 0.753: 0.709: 0.668: 0.622: 0.582: 0.552: 0.499: 0.000:

Peeeee- e foeeaen Foreons Hoeeaan Feceonn Femoenn ovonns teeaaan Femean Foeooan Foaoann L N Fonanns Femeanos

;1.

135: 1.127:

0.000: 0.938: 0.844: 0.794: 0.

753: 0.714: 0.670: 0.626: 0.585: 0.566: 0.000: 0.476: 0.373:

tenea- beaenan e Feeonn- Freenen donoan- foaemnn e [ Foneen- Fooonon teeoe- Feeenan Foenonn ereen-

. 1.

049: 1.028:

0.961: 0.864: 0.797: 0.753: 0.

727: 0.709: 0.646: 0.591: 0.550: 0.519: 0.490: 0.431: 0.339:

HER I + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ .

: 0.

988. 0.959.

0.876. 0.806. 0.752. 0‘714. 0.

709 0. 000 0. 626 0. 560 0. 516 0. 480 0.443: 0.399: 0.317:

teeeee P PN P PN PN deeenen Feeeenn P beeee b P deennnn PN $oeeenn

: 0.

944. 0.923.

.773. 0.709. 0.670. 0.

646 0. 626 0. 570 0. 522 0. 484 0. 457 0.431: 0.380: 0.300:

feeeeen beeeenn et P PN beeaen e P P beeeann P P P Foeenen

. 0.

915. 0.903

0. 000 0.745. 0.668. 0.626. 0.

591. 0.560. 0.522. 0.487. 0.455. 0.440. 0.000. 0.370. 0.290;

HERR + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + -------------------

: 0.

000. 0.835.

0.752. 0.673. 0.622. 0.584. 0.

550. 0.516. 0.484. 0.455. 0.421. 0.395. g. 375 0. 339 0.000:

teaeono + ------ + ------------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ :

: 0.

771. 0.734

0. 659 0.609. 0.581. 0.565. 0.

518. 0.480. 0.457. 0.440. 0.395. 0.358. 0.328. 0.300. 0.245;

e + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + -------------------------

: 0.

672: 0.585:

0.532: 0.557: 0.551: 0.000: 0.

490 0. 443 0. 431 0. 000 0. 375 0. 328 0. 266 0. 241 0.216:

Peean- [ Feoena- Foeenen Foenon- Feceann Feeenn- P P PP e P feeaenn PO P

. 0.

587: 0.516:

0.476: 0.507: 0.498: 0.476: 0.

431: 0.399: 0.380: 0.371: 0.339: 0.300: 0.241: 0.218: 0.197:

Teeeea- Feeaaen Foenen- Feeeens e Focenen Foeenn- Foaonnn Foenn doeanen teecon- +oeene- Foenenn teaennn Feemnans

o

.410: 0.000: 0.372: 0.

339: 0.317: 0.300: 0.290: 0.000: 0.245: 0.217: 0.197: 0.165:

DEC CREATED 98/10/26 ** PAGE 23
100.0% FLOW 100.0% POWER

5.000 GWD/MT
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Cycle 07 Peripheral Assembly Locations

M N Q R X Z
K121
K129
K137
K161
K153

Eighth Core Reflective Symmetry




STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5 08.05 BASE DEC CREATED 98/10/26 ** PAGE 18
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.38.** DATE: 00/08/21 100.0%X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 07 SHUFFLE AND DEPLETION TO 11.698 GWD/MTU 481.97 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: K121 SERIAL = K121 IA,JAK = 9,16,13 SEG TYPE/ROT 13/ 3

: BATCH = 12 208 PINS
: ASSEM RPF = 0.942 ASSEM RPD = 0.951 PLANAR RPD = 0.895 AVE/PEAK GWD/T = 6.25/ 9.05
: PEAK PIN = 1,313 MAX PIN XY = 1.235 MAX CHA = 1.211 PEAK KMW/FT = 6.887
@ 10, 2 e 10, 2 @ 10, 2 PEAK W/CM = 225.955
"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.235 LOCATION = 10, 2



STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 19
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.38.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 07 SHUFFLE AND DEPLETION TO 11.698 GWD/MTU 431.97 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: K129 SERIAL = K129 IA.JAK = 10,16,13  SEG TYPE/ROT 13/ 3
: BATCH = 12 208 PINS

. ASSEM RPF = 0.935 ASSEM RPD = 0.944 PLANAR RPD = 0.888 AVE/PEAK GWD/T = 6.04/ 8.90
e : PEAK PIN = 1.328 MAX PIN XY = 1.250 MAX CHA = 1.223 PEAK KW/FT = 6.966
: @ 10, 2 @ 10, 2 @ 5,2 PEAK W/CM = 228.540

*2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.250 LOCATION = 10, 2



STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.,08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.38.** DATE: 00/08/21 100.0X FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 07 SHUFFLE AND DEPLETION TO 11.698 GWD/MTU 481.97 PPM

. ASSEMBLY LABEL: K137 SERIAL = Klg7 IALJAK = 11,16,13  SEG 555E£¥3§ 13/ 3

: = 1

: ASSEM RPF = 0.746 ASSEM RPD = (.753 PLANAR RPD = 0.709 AVE/PEAK GWD/T = 4.59/ 8.39
: PEAK PIN = 1.255 MAX PIN XY = 1.180 MAX CHA = 1.156 PEAK KW/FT = 6.580
@ 5,2 @ 5,2 @ 4,1 PEAK W/CM = 215.882

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.180 LOCATION = 5, 2

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 21
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.38.** DATE: 00/08/21 100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 07 SHUFFLE AND DEPLETION TG 11.698 GWD/MTU 481.97 PPM

: ASSEMBLY LABEL: K161 SERIAL = K161 IA,JAK = 12,15,13  SEG TYPE/RO; 12/ 3
: 208 PIN

: BATCH = 12
: ASSEE RPF 1.053 ASSEM RPD = 1.064 PLANAR RPD = 1.001 AVE/PEAK GWD/T = 6.53/ 9.56
PEAK PIN

. : - 1.501 MAX PIN XY = 1.412 MAX CHA = 1.402 PEAK KW/FT = 7.871
— : @ 5, 2 @ 5 2 @ 51 PEAK W/CM = 258.242

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.412 LOCATION = 5, 2

6.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 22
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.38.** DATE: 00/08/21 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 07 SHUFFLE -AND DEPLETION TO 11.698 GWD/MTU 481.97 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: K153 gg?éﬁL = K%SS IA,JAK = 13,15,13  SEG TYPE/ROT 12/ 0

: 208 PINS
: ASSEM RPF = 0.672 ASSEM RPD = 0.679 PLANAR RPD = 0.639 AVE/PEAK GWD/T = 4.11/ 8.08
" PEAK PIN = 1.360 MAX PIN XY = 1.279  MAX CHA = 1.243 PEAK KW/FT = 7.133
— : e 1,1 e 1,1 @ 1,1 PEAK W/CM = 234.015
'2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.279 LOCATION = 1,1

: 1.279: 1.275; 1.205: 1.186: 0.000: 1,102: 1.017: 0.958: 0.914: 0.885: 0.000: 0.745: 0.650: 0.568: 0.435:

PR PO v e teenenn oaanne e Foaen- Feooen- Foocnnn Forenn- Feooaon teene-- Foeaenn toaann- :

: 1.278: 1.137: 1.060: 1.143: 1.136: 1.094: 0.997: 0.929: 0.893: 0.873: 0.807: 0.710: 0.566: 0.500: 0.433:

e [P Faeonn- Fecene- +oemon- Feenn- Freacen Foecannn Foeeens Feonenn Feacean Feeaonn Fonnan- Fenann- Focannn :

: 1.211: 1.062: 0.977: 1.039: 1.033: 0.000: 0.933: 0.849: 0.833: 0.000: 0.727: 0.638: 0.516: 0.461: 0.407:

R e Hereaan Fennan Feomaan Hereoan +eoemnen Foanann eeennn Feenann Heceann Heeennn +eeaenn e oeennn :

: 1.194: 1.148: 1.041: 0.970: 0.934: 0.912: 0.839: 0.783: 0.749: 0.721: 0.652: 0.590: 0.539: 0.491: 0.397:

e e e e e e
: 0.000: 1.143: 1.038: 0.936: 0.867: 0.822: 0.775: 0.731: 0.688: 0.647: 0.602: 0.563: 0.533: 0.482: 0.000:
SO SUU SN OSSOSO USRS SN SO SRS SRR SRR SUURRAUUR:

: 1.114: 1.103: 0.000: 0.916: 0.823: 0.773: 0.733: 0.695: 0.651: 0.607: 0.567: 0.547: 0.000: 0.460: 0.361:

[ Foenen- Feean- Hoeenee teenann Foeennn Foeeno- Feoonn- Heconnn [ . Fomeen- +eeenne- Hemcann oo Feoanann

: 1.030: 1.008: 0.941: 0.844: 0.778: 0.735: 0.708: 0.690: 0.628: 0.574: 0.533: 0.503: 0.474: 0.417: 0.328:

PR P Fenenan e Feeenans Feeenas Foeaaan Foeeenns oo deeaaan Feeennn Feeannn Feenaan Foeenn- toeeane :

: 0.971: 0.941: 0.858: 0.789: 0.735: 0.697: 0.691: 0.000: 0.609: 0.545: 0.501: 0.466: 0.430: 0.386: 0.307:

...... + ...... + ........................................................................ + ......
: 0.928: 0.905: 0.843 0. 757 0. 693 0. 655 0. 630 0. 611 0. 556 0. 508 0. 471 0. 444 0. 418 0. 368 0.291:

teeeae- oo Foeen- Heeaan PSR PN P P feann PP feenn PSP Feeean deeens M :

: 0.900: 0.886: 0.000: 0.729: 0.653: 0.612: 0.577: 0.547: 0.509: 0.474: 0.443: 0.428: 0.000: 0.359: 0.281:

TR [ e [ T [ SO teneenn [ oo devenes Fesecan Fonenns Fecenns +eonoen Feren-- Feeenan :

: 0.000: 0.820: 0.737: 0.660: 0.609: 0.572: 0.537: 0.504: 0.472: 0.443: 0.411: 0.384: 0.365: 0.329: 0.000:

[T ET T . PN PR feaeenn PR MU P P deeannn Hemenn P P P :

: 0.758 0. 722 0.647: 0.598: 0.570: 0.553: 0.507: 0.469: 0.447: 0.429: 0.385: 0.349: 0.319: 0.292: 0.238:

e e e e e
: 0.662: 0.575: 0.524: 0.547: 0.541: 0.000: 0.480: 0.434: 0.422: 0.000: 0.366: 0.320: 0.259: 0.235: 0.211:

[ RO Fonean- Feeennn teonann Foeenn- Foeoaan Feeaonn arann- Hoemean Foneon- oeonnn F eeenann toaannn :

: 0.578: 0.508: 0.469: 0.499: 0.489: 0.466: 0.422: 0.391: 0.372: 0.362: 0.332: 0.293: 0.235: 0.212: 0.191:

teena- Foeoae- Fomeon- Foeenen Foemeen Foeen- Foeann- Foenonn Fevonas L R dovaann doreenn P [ Foacann :

: 0.414: 0.403: 0.000: 0.366: 0.334: 0.312: 0.295: 0.285: 0.000: 0.240: 0.212: 0.192: 0.161:

3
£
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Eighth Core Reflective Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 19
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.52.** DATE: 00/08/21 100.0% FLOW 80.0X% POWER
CASE 1 STEP 0 CYCLE 08 SHUFFLE AND DEPLETION TO 11.976 GWD/MTU 465.92 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: H139 SERIAL = H139 IA,JAK = 9,16,13 SEG TYPE/ROT 8/ 3

: BATCH = 6 152 PINS

: ASSEM RPF = 0.257 ASSEM RPD = 0.351 PLANAR RPD = 0.328 AVE/PEAK GWD/T = 36.99/43.66
PEAK PIN = 0.573 MAX PIN XY = 0.536 MAX CHA = 0.508 PEAK KW/FT = 2.433

@ 15, 1 @ 15, 1 @ 14,1 PEAK W/CM = 79.839

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.536 LOCATION =15, 1

0 504 0. 466 0.438. 0.429. 0.408. 0.000. 0.355. 0.324. 0.304. 0.000. 0.265 0. 000 0.000: 0.000: 0.000:

0 515 0. 481 0. 451 0. 446 0. 427 0. 402 0. 370 0. 341 0. 320 0. 301 0. 284 0. 000 0.000: 0.000: 0.000:

------ O O L S S P St

0 536 0. 499 0. 472 0. 452 0 000 e. 402 0. 371 0. 345 0. 322 e. 304 0. 000 0. 000 0.000: 0.000: 0.000:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.52.%* DATE: 00/08/21 100.0X FLOW  80.0% POWER
CASE 1 STEP 0 CYCLE 08 SHUFFLE AND DEPLETION TO 11.976 GWD/MTU 465.92 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: L100 SERIAL = L129 IA.JAK = 10,16,13  SEG TYPE/ROT 14/ 3

: BATCH 13 216 PINS

: ASSEM RP 0.785 ASSEM RPD = 0.754 PLANAR RPD = 0.706 AVE/PEAK GWD/T = 4.66/ 8.37
: PEAK PI 1. 169 MAX PIN XY = 1.094 MAX CHA = 1.088 PEAK KW/FT = 4.964
11, @ 11, 2 e 11,1 PEAK W/CM = 162.851

&

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 1.094 LOCATION =11, 2

: 0.950: 0‘947: 0.877: 0.829: 0.000: 0.703: 0.626: 0.568: 0.522: 0.489: 0.000: 0.402: 0.353: 0.314: 0.254:

[, PR PO PN P PN P P P deeans P P P P

: 1.008: 0.917 0. 842 0. 874 0. 820 0. 744 0. 676 0. 617 0. 568 0. 525 0. 486 0. 433 0. 347 0. 312 0.277:

: 1.035: 1.027 0. 941 0. 878 0. 826 0. 784 0. 738 0. 693 0.638: 0.586: 0.531: 0.483: 0.440: 0.403: 0.331:



SIMULATE -

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01

** RUN TIME: 09.23.52.%* DATE: 00/08/21 100.0% FLOW

CASE 1 STEP 0 CYCLE 08 SHUFFLE AND DEPLETION TO 11.976 GWD/MTU 465.92 PPM

. ASSEMBLY LABEL: L100
0.678 ASSEM RPD

. ASSEM RP
. PEAK PI

Zz-n

1.157 MAX PIN XY

R 2,1

SERIAL = L130 IA,JAK = 11.16,13  SEG TYPE/ROT 14/ 3

BATCH = 13 216 PINS
= 0.651 PLANAR RPD = 0.610 AVE/PEAK GWD/T = 3.83/ 7.43
= 1.083 MAX CHA = 1.051 PEAK KW/FT = 4.914
e 2,1 @ 1.1 PEAK W/CM = 161.209

‘2PXP’

- PLANAR PIN POWERS (K-PLANE = 1.0)

....... e S P S --..-.+.-....+--....;
0.986: 0.987: 0.910: 0.854: 0.809: 0. 773 0. 732 0. 692 0. 640 0. 590 0. 537 0. 489 0. 445 0. 406 0.329:
; ...... feeeenn P PO Feceans P P PR P PO P P P PO P ;
0.931: 0.947: 0.877: 0.825: 0.785: 0.748: 0.726: 0.699: 0.633: 0.568: 0.512: 0.468: 0.425: 0.383: 0.306:
....... g S S S S S
0.897: 0.912: 0.846: 0.797: 0.754: 0.723: 0.714: 0.000: 0.622: 0.546: 0.493: 0.447: 0.404: 0.364: 0.291
------- e O S P

.886: 0.816:

.764: 0.723: 0.686: 0.663:.0.635: 0.574: 0.514: 0.467: 0.422: 0.383: 0.347: 0.278:

Ceeana- P + ...... + ...... P S SR B S S + ...... + ...... + ...... Feenans

.865: 0.787:

.731 0. 685 0. 649 0. 609 0. 571 0. 525 0. 482 0. 437 0. 398 0. 362 0. 331 0.271:

...... O P N S S
0.000: 0.845: 0.753: 0.699: 0.652: 0.607: 0.568: 0.527: 0.487: 0.445: 0.408: 0.372: 0.338: 0.315: 0.000
----- g N N S S NP S

.796: 0.720:

e.

665: 0.616: 0.570: 0.528: 0.489: 0.449: 0.412: 0.378: 0.345: 0.313: 0.288: 0.237:

Ceeeen- Fearoon- teeaaan Foceon- Foean Feaeans toeenan Foennan Heenon- doceann deenenn Focaon- +oaee- F Foeeaen :

: 0.752: 0.

675: 0.617:

.631: 0.581: 0.536: 0.492: 0.452: 0.415: 0.381: 0.346: 0.316: 0.259: 0‘234: 0.213:

Ceeanae Foeann P breeeadeenaas deeann PN P PN beenan e eaenaas e e :

.606 0. 566 0. 509 0. 460 0. 418 0. 383 0. 352 0. 327 0. 291 0. 234 0. 213 0.194:

DEC CREATED 98/10/26 ** PAGE 21

80.0% POWER
6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE

RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 08 SHUFFLE AND DE

- ASSEMBLY LABEL: J153 §§$1AL = JlgB
. ASSEM RPF = 0.636 ASSEM RPD = 0.63
PEAK PIN = 0.983 MAX PIN XY = 0.92

@ 2.1 e 2.

"2PXP’ - PLANAR PIN POWERS (K-PLANE =

: 0.910: 0.883: 0.846: 0.832: 0.000: 0.

temeoan Foenenn Fonenen Fovanon fomeean +oen

: 0.920: 0.851: 0.812: 0.844: 0.836: 0.

: 0.000: 0.893: 0.839: 0.782: 0.738: 0.
feeeens boennen Foeeen T P P
: 0.884: 0.881: 0.000: 0.775: 0.716: 0.
 0.858: 0.848: 0.806: 0.747: 0.695: 0.

temeae daeanan deeaat PP PN $eee

: 0.844: 0.826. 0.773. 0.721. 0.677. 0.

Teaeenn Feenn-- Feenen devennn PO e

: 0.836: 0.821: 0.776: 0.713: 0.660: 0.

: 0.791: 0.712: 0.654: 0.651: 0.619: 0.

Teeeeen eeenn- Fonn-- Heeeens eenons +e--

: 0.784: 0.707: 0.650: 0.648: 0.613: 0.

feeena- Feroen- Feeaeen Foaeen- Feenmen o

: 0.761: 0.722: 0.665: 0.622: 0.000: 0.

** RUN TIME: 09.23.52.**% DATE: 00/08/21 100.0% FLOW
PLETION TO 11.976 GWD/MTU 465.92 PPM

IA,JAK = 12,15,13  SEG TYPE/ROT 9/ 3
208 PINS
5 PLANAR RPD = 0.594 AVE/PEAK GWD/T = 25.87/34.80
0 MAX CHA = 0.894 PEAK KW/FT = 4.173
1 e 4,1 PEAK W/CM = 136.895

1.0) PEAK = 0.920 LOCATION = 2,1

788: 0.750: 0.728: 0.710: 0.703: 0.000: 0.650: 0.610: 0.580: 0.531:

e Feenean R Fonannn PR Feenenn Foneenn PO PR :

814: 0.770: 0.738: 0.721: 0.714: 0.682: 0.638: 0.561: 0.530: 0.504:

704: 0.673: 0.644: 0.616: 0.589: 0.558: 0.533: 0.508: 0.470: 0.000;
S S S SURUS SRS SUNU S SRR VRUOOS SO
680: 0.649: 0.622: 0.590: 0.559: 0.529: 0.512: 0.000: 0.439: 0.367:
660: 0.637: 0.615: 0.573: 0.534: 0.501: 0.475: 0.446: 0.399: 0.331;

............................................. b
642 0. 627 0. 000 0. 559 0. 511 0. 476 0. 443 0.410: 0. 368 0.303:

e PO Feeenan Feeenan Feainnn U Feeennn +' ------ Feeannn :

621 0. 594 0. 571 0. 527 0. 486 0. 453 0. 425 0. 394 0. 347 0.281:

000 0. 534 0. 484 0. 458 0. 000 0. 386 0. 341 0. 285 0. 249 0.212:

ebeaan P P P PR deeennn PSSO PO Heeeenns

569: 0.515: 0.470: 0.438: 0.411: 0.375: 0.332: 0.274: 0.239: 0.200:

[ . [ e L RN Foeeenn Foacenn Freenen Foemon- Foanoan :

531: 0.481: 0.441: 0.407: 0.380: 0.000: 0.312: 0.275: 0.238: 0.187:

DEC CREATED 98/10/26 ** PAGE 22

80.0X POWER
6.000 GWD/MT



SIMULATE - 3 % STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 09.23.52.

CASE 1 STEP 0 CYCLE 08 SHUFFLE AND DEPLETION TO 11.976 GWD/MTU

: ASSEMBLY LABEL: H105 SERIAL = H105 IA,JAK = 13,15,13  SEG TYPE/ROT 6/ 0

: ASSEM RPF
. PEAK PIN

BATCH = 6 152 PINS
= 0.175 ASSEM RPD = 0.239 PLANAR RPD = (.224 AVE/PEAK GWD/T = 37.34/46.15
= 0.511 MAX PIN XY = 0.478  MAX CHA = 0.443 PEAK KW/
@ 1,1 e 1,1 e 1.1 PEAK W/CM = 71.165

FT = 2.169

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.478 LOCATION = 1,1

: 0.478: 0.435: 0.404: 0.379: 0.000: 0.330: 0.303: 0.281: 0.261: 0.245: 0.

[P oo deeeaan Fonaen- e Feenen- Feeen- Feoonnn Feeoens Foneans oo Foeen- Foooan- deeeann Fearean

: 0.451: 0.407: 0.375: 0.364: 0.342: 0.318: 0.291: 0.267: 0.249: 0.233: 0.

©0.423: 0,389: 0.355: 0.323: 0‘299: 0.276: 0.250: 0.227: 0.210: 0.194: 0

Teenenn oo tornnn teenes Fovenns oo aee b eabee e abenas Foevnnn P PO PO P :

.164 0. 000 0. 000 e. 000 0.000:

: 0.000: 0.379. 0.343. 0.309. 0.278. 0. 253 0. 230 0. 210 0. 191 0.176: 0

000: 0.000: 0.000: 0.000: 0.000:

220: 0.000: 0.000: 0.000: 0.000:

Peeaan- Feceonn Foeeenn Foraon- RPN Focaann doraens Foeena- Foonens boaenns L [ Focenan Fesnenn Foanenns

: 0.434: 0.389: 0.356: 0.342: 0.320: 0.000: 0.273: 0.247: 0.231: 0.000: 0.200: 0.000: 0.000: 0.000: 0.000:

181: 0.000: 0.000: 0.000: 0.000:

R DEC CREATED 98/10/26 ** PAGE 23
** DATE: 00/08/21 100.0% FLOW
465.92 PPM

..........................................................................................................

80.0% POWER
6.000 GWD/MT
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SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5 08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.58.40.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 09 SHUFFLE AND DEPLETION TO 9.818 GWD/MTU 345.28 PPM 5.000 GWD/MT

: ASSEMBLY LABEL: 1121  SERIAL = I121 IAJJAK = 9,16,13 SEG TYPE/ROT 7/ 3
. : BATCH = 6 208 PINS
e : ASSEM RPF = 0.378 ASSEM RPD = 0.387 PLANAR RPD = 0.350 AVE/PEAK GWD/T = 38.57/44.76
: PEAK PIN = 0.721 MAX PIN XY = 0.652  MAX CHA = 0.627 PEAK KW/FT = 3.724
@ 15,1 @ 15, 1 e 14,1 PEAK W/CM = 122.171

*2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.652 LOCATION = 15, 1

: 0.652 0. 614 0. 572 0. 537 0. 000 0. 456 0. 414 0. 380 0. 348 0. 323 0. 000 0. 264 0. 231 0.199: 0.163:



SIMULATE - 3 % STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 21
100.0% FLOW 100.0X POWER

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RN TIME: 10.58.40.%* DATE: 00/08/24
CASE 1 STEP 0 CYCLE 09 SHUFFLE AND DEPLETION TO 9.818 GWD/MTU

: ASSEMBLY LABEL: K145 SERéGL - K145 1A,JA.K = 10,16,13  SEG ;ggE/ROT 10/ 3
: = PINS
: ASSEM RPF = 0.491 ASSEM RPD = 0. 503 PLANAR RPD = 0.455 AVE/PEAK GWD/T = 30.54/34.33
PEAK PIN = 0.851 MAX PIN XY = 0.770  MAX CHA = (0.761 PEAK KW/FT = 4,398
@ 10, 1 e 10,1 @ 10,1 PEAK W/CM = 144,286

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.770 LOCATION = 10,

345.52 PPM

5.000 GWD/MT



SIHULATE -3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 09 SHUFFLE AND DEPLETION TO 9.818 GWD/MTU

DEC CREATED 98/10/26 ** PAGE 22
100.0X% FLOW 100.0% POWER

** QUN TIME: 10.58.40.%* DATE: 00/08/24

345.52 PPN

: ASSEMBLY LABEL: K161 SERIAL = K161 IA,JAK = 11,16,13  SEG TYPE/ROT 10/ 3
BATCH = 9 2

: 08 PINS
: ASSEM RPF = (.387 ASSEM RPD = 0.397 PLANAR RPD = 0.359 AVE/PEAK GWD/T = 29.30/34.46

PEAK PIN = 0.845 MAX PIN XY = 0.764  MAX CHA = 0.729 PEAK KW/FT = 4.367
e 1,1 e 1.1 e 1.1 PEAK W/CM = 143.284
"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.764 LOCATION= 1,1

: 0.764: 0.715: 0.657: 0.616: 0.000: 0.525: 0.473: 0.430: 0.394: 0.363: 0.000: 0.288: 0.248: 0.211: 0.169:

Ceeaean P P Feeenn P P P PO P deeann Feee b P PO

: 0. 754 0. 682 0. 626 0. 618 0. 582 0. 538 0. 483 0. 436 0. 401 0. 370 0. 331 0. 288 0. 235 0. 202 0.170:

5.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE

RUN: PIN RECO ** PROJECT: EA-CMS5-99-01 ** RUN TIME: 10.58.40.** DATE: 00/08/24

CASE 1 STEP 0 CYCLE 09 SHUFFLE AND DEPLETION TO 9.818 GWD/MTU

: ASSEMBLY LABEL: K214 SE#éﬁL = K§%4 IA,JAK = 12,15,13  SEG TYPE/ROT 11/ 3
BA =

DEC CREATED 98/10/26 ** PAGE 23

345.52 PPM

: 216 PINS

: ASSEM RPF = (1,582 ASSEM RPD = 0.575 PLANAR RPD = 0.519 AVE/PEAK GWD/T = 30.96/35.69

: PEAK PIN = 1,089 MAX PIN XY = 0.984  MAX CHA = 0.953 PEAK KW/FT = 5.626
e 1,1 e 1,1 e 1,1 PEAK W/CM = 184.577

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.984 LOCATION =

: 0,984: 0.950: 0.907: 0.877: 0.000: 0.798: 0.749: 0.715: 0.681: 0.658: 0.000: 0.587: 0.539: 0.497: 0.440:

[ e deaanan VSO deeant P beeann feeeann PO PN deeeane P

---+ ------ + -------

: 0. 975 0. 901 0. 854 0. 861 0. 824 0. 776 0. 732 0. 698 0. 660 0. 630 0. 599 0. 557 e. 487 0. 448 0.411:

Teeeens P PO P P P Feeeenn PO PO P P PO P

ceedeann feeeenns

: 0.943: 0.870: 0.776: 0.813: 0.768: 0.726: 0.692: 0.588: 0.618: 0.582: 0.547: 0.511: 0.426: 0.412: 0.377;

P dree b aeaaas P P PO P Femeenn dome e b

: 0. 921 0. 888 0. 826 0. 773 0. 726 0. 687 0. 651 0. 617 0. 581 0. 544 0. 508 0. 474 0. 439 0. 404 0.351:

. DU Feaannn P P PN Feeeeebanaan PR I PO deaenn P

...+ ...... + ...... M

: 0. 000 0. 860 0. 789 0. 736 0. 693 0. 654 0. 619 0. 584 0. 548 0. 512 0. 476 0. 441 0. 407 0. 376 0.000:

100.0% FLOW 100.0% POWER

5.000 GWD/MT



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-CMS-99.-01

CASE 1 STEP 0 CYCLE 09 SHUFFLE AND DEPLETION TO 9.818 GWD/MTU

. ASSEMBLY LABEL: 1145 SERIAL = 1145 IA,

BATCH = 6

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE

** RUN TIME: 10.58.40.%* DATE: 00/08/24
345.52 PPM

JAK = 13,15,13 SEG TYPE/ROT 6/ 0

208 PINS

. ASSEM RPF = 0.181 ASSEM RPD = 0.185 PLANAR RPD = 0.168 AVE/PEAK GWD/T = 38.69/46.01

PEAK PIN = 0.480 MAX PIN XY = 0.434
e 1,1 e 1,1

0 434 0. 405 0. 380 0. 360 0. 000 0. 314 0.

............. +......+......+.....- ‘...... daea

0 404 0. 367 0. 341 0. 332 0. 312 0. 287 0.

------------- +-.--..+--.---+---... ceessntona

0 378 0. 340 0. 313 0. 302 0. 279 0. 000 0.

------------------------- +----..+.----. .-

0 357 0. 330 0. 301 0. 277 0. 257 0. 236 0.

R PN Feeaenn P Feeeenn P e
0 000 0. 308 0. 277 0.256: 0.237: 0.221: 0.

femeane + ------ + ------ + ------ Feenen- Foeena- +o--

: 0.309: 0.283: 0.000: 0.235: 0.220: 0.207: 0.

R A + ------ + ------ + ------ + ------ +---

. 0. 285 0. 262 0. 238 0. 220. 0.206 0.194: 0.

: .................. + ...... + ...... + ...... ;...
0 266 0. 244 0. 222 0. 205 0. 192 0.181: 0.

feeeadenaan P PO P PN +ee-

0 247 0. 227 0. 205 0.191: 0.178: 0.168: 0.

[P P beeeees Fennn Foenne & e

: 0.233: 0.212: 0.000: 0.175: 0.164: 0.155: 0.

[ + ...... + .................. Henn

0 000 0. 199 0. 177 0. 163 0. 152 0.142: 0.

D S Feeeans $eee
0 197 0. 181 0. 164 0. 150 0. 139 0.129: 0.

feeee deeeann P P P P -

0 176 0. 157 0. 144 0. 138. 0.127 0.000: 0.

ceeeadaaenn P P P P P

0 153 0. 138 0. 128 0. 124 0. 116 0.106: 0.

RS deeeann PN $eaane P PO M
0 121 0. 116 0.109: 0.103: 0.000: 0.089: 0.

MAX CHA =

0.403 PEAK KW/FT = 2.482
e 1,1 PEAK W/CM = 81.433

PEAK = 0.434 LOCATION = 1,1

290 0. 271 0. 252 0. 237 0. 000 0. 200 0. 178 0. 155 0.123:

---+ ------ + ------ + ------ + ------ + ------ + ------ + ------ +------:

266 0. 248 0. 231 0. 215 0. 202 0. 183 0. 159 0. 139 0.117:

cebeeaeen M Feaennn P Feeeenn P Feeenan +----.-;

240 0. 225 0. 208 0. 000 0. 179 0. 166 0. 145 0. 128 0.108:

........................... +......+...... T

222 0. 207 0. 192 0. 176 0. 164 0. 151 0. 138 0. 124 0.103:

e beeeann P P P P PN P P :
207: 0.194: 0.179: 0.165: 0.152: 0.140: 0.127: 0.115: 0.000:

ceedennaas [ S Foeoon- PN teeona- FP Feeeen- oo :

195: 0.182: 0.169: 0.155: 0.142: 0.129: 0.000: 0.105: 0.088;

b danaann P PN PO PN b daeaae :

184 0. 174 0. 160 0. 146 0. 133 0. 121 0. 109 0. 098 0.080:

e P P P PN P P :
174 0. 000 0. 151 0. 136 0. 124 0. 113 0. 102 0. 091 0.075:

baann Feeenn PO dennn Feeann P PR PR

160: 0.151: 0.139: 0.127: 0.116: 0.105: 0.095: 0.085: 0.069:

[ PP tovona- Heenen Ferennn Foaeen Forooan Foennan Foaeenns

145: 0.136: 0.127: 0.117: 0.107: 0.097: 0.000: 0.079: 0.065:

ceebeeeann Foreeebaannas e PN :

133 0. 125 0. 116 0. 107 0. 099 0. 091 0. 083 0. 075 0.000:

--------------------------------- +------+------+------;

121 0. 113 0. 106 0. 098 0. 091 0. 084 0. 076 0. 068 0.054:

S P P deenne P deeeann PN :

109 0. 103 0. 095 0. 000 0. 083 0. 076 0. 067 0. 058 0.048:

bt abanaas P PSR M P PN P :

099 0. 092 0. 086 0. 080 0. 075 0. 068 0. 058 0. 051 0.041:

et adaaaan Foeeenn Fomeaan $eeenn PN b adeeaaant

081 0. 075 0. 070 0. 065 0. 000 0. 054 0. 048 0. 041 0.034:

DEC CREATED 98/10/26 ** PAGE 24
100.0% FLOW 100.0% POWER

5.000 GWD/MT



13

14

16

17

19

20

22

23

Cycle 10 Peripheral Assembly Locations

M N Q R T X Z

NSO01
L313
1145

L321

1121

L322 1122
NS05 L314 146

Quarter Core Rotational Symmetry




S1

RUN:

MULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.0
PIN RECO ** PROJECT: EA-CMS-99-01

CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TG 11.567 GWD/MTU

: ASSEMBLY LABEL: NS01 gﬁ?éﬁL = NSO1 IA,JALK = 9,16,13 SEG TYPE/ROT 24

— : ASSEM RPF
. PEAK PIN

= 24 160 PINS
= 0.279 ASSEM RPD = 0.371 PLANAR RPD = 0.333 AVE/PEAK GWD/T =
= 0.649 MAX PIN XY = (.582 MAX CHA = 0.562 PEAK KW/FT =
@ 15, 3 @ 15, 3 @ 14, 2 PEAK W/CM =

5 _BASE

** RUN TIME: 10.59.04,** DATE: 00/08/24

/3

2.36/ 3.

DEC CREATED 98/10/26 ** PAGE 23

379.28 PPM

66

3.354
110.051

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.582 LOCATION =

.000: 0.000: 0.556: 0.520: 0.000: 0.431: 0.381: 0.343: 0.308: 0.280: 0.000: 0.

217: 0.

183: 0.000: 0.000:

e Feannn Faeanns Feenen- teeaaen Fonanne Feonann Foeean- S Feeennn Fennon- R P Feeannn Feeneans

.000: 0.000: 0.518: 0.481: 0.447: 0.402: 0.362: 0.327: 0.293: 0.265: 0.237: 0.

.000 0. 000 0. 516 0. 479 0. 441 0.402. 0.365 0. 328 0. 294 0. 262 0. 231 0.

.175: 0.000: 0.000:

.171 0. ooo 0.000:

Ceeeecadeaan Feeans PO feaenn PR P Feeeeadeanaas deeane P PN deenann P P .

: 0.

000 0. 000 0. 542 0. 505 e. 467 0. 418 0. 371 0. 330 0. 293 0. 261 0. 231 0.

.166 0. 000 0.000:

teeeean + ...... + ...... + ...... + ...... + ...... + ...... + ............ + ...... + ...... + ...... Faveonn + ...... + .......

.000 0. 000 0. 582 0. 543 0. 000 0. 439 0. 382 0. 334 0. 292 0. 257 0. 000 0.

.158: 0.000: 0.000:

100.0X FLOW 100.0% POWER

6.000 GWD/NMT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 24
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.04.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TO 11.567 GWD/MTU 379.44 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: L313 SERIAL = L313 IA,JAK = 10,16,13  SEG TYPE/ROT 11/ 3
; BATCH = 10 216 PINS
. : ASSEM RPF = 0.383 ASSEM RPD = 0.378 PLANAR RPD = (0.339 AVE/PEAK GWD/T = 31.67/37.76
Rl : PEAK PIN = 0.687 MAX PIN XY = 0.615 MAX CHA = 0.587 PEAK KW/FT = 3.549
: e 1,1 R 1,1 @ 1.1 PEAK W/CM = 116.446

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.615 LOCATION = 1,1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 25
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** QUN TIME: 10.59.04.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TO 11.567 GWD/MTU 379.44 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: 1145 SERIAL = 1145 IA,JAK = 11,16,13  SEG TYPE/ROT 7/ 3

: BATCH = 6 208 PINS

: ASSEM RPF = 0.228 ASSEM RPD = 0.234 PLANAR RPD = 0.210 AVE/PEAK GWD/T = 41.01/47.49
: PEAK PIN = 0.560 MAX PIN XY = 0.502 MAX CHA = 0.469 PEAK KW/FT = 2.894
@ 1,1 e 1,1 e 1.1 PEAK W/CM = 94.957

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.502 LOCATION = 1,1



STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 26
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.04.** DATE: 00/08/24 100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TO 11.567 GWD/MTU 379.44 PPM

: ASSEMBLY LABEL: L321 SERIAL = 1321 IALJAK = 12,15,13  SEG TYPE/ROT 10/ 3
: BATCH = 10 216 PINS
: ASSEM RPF = 0.535 ASSEM RPD = 0.528 PLANAR RPD = 0.473 AVE/PEAK GWD/T = 31.77/37.39
: PEAK PIN = 0.969 MAX PIN XY = 0.868  MAX CHA = 0.841 PEAK KW/FT = 5.006

e 1.1 e 1.1 e 1,1 PEAK W/CM = 164.246

"2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 0.868 LOCATION = 1,1

: 0.868: 0.835: 0.796: 0.767: 0.000: 0.696: 0.653: 0.621: 0.589: 0.565: 0.000: 0.495: 0.450: 0.410: 0.359:

............................................................................... +......+......:

L 0. 862 0. 800 0. 760 0. 764 0. 729 0. 687 0. 648 0. 617 0. 581 0. 551 0. 521 0. 482 0. 419 0. 380 0.344:

P P PO Feeeaes Feeredanenns Feere s Feenenn P PO P Feeanan PO .

: 0. 839 0. 779 0. 560 0. 730 0. 688 0. 650 0. 620 0. 420 0. 551 0. 516 0. 484 0. 450 0. 299 0. 357 0.321:

e PO P P PN P PR e PO PO Feenens P PO PN :

: 0.825 0. 800 0. 747 0. 698 0. 656 0. 620 0. 587 0. 556 0. 521 0. 487 0. 454 0. 422 0. 389 0. 355 0.304:

MR + ------------ + ------ + ------ + ------ + ------ + ------ + ------------ + ------ + ------ + ------ + ------ + ------ :

: 0.000 0. 780 0. 719 0. 670 0. 630 0. 593 0. 560 0. 528 0. 494 0. 461 0. 429 0. 397 0. 365 0. 335 0.000:

RS Feeenen e deeer e PO deeenns Feerann Feeann P P e P

: 0.778 0. 748 0. 694 0. 646 0. 605 0. 570 0. 538 0. 507 0. 473 0. 440 0. 406 0. 375 0. 343 0. 312 0.265:

S P PN P P doeann P benens P PO PO feeeane PO P P .

: 0.745: 0.719: 0.673: 0.624: 0.583: 0.549: 0.523: 0.497: 0.458: 0.420: 0.386: 0.356: 0.325: 0.291: 0.244:

Ceenenateaean- Feeeenn P PO PR Feeenn $oeeenn e deaaens PO P $eeaenn Feeeenn .

: 0.720 0. 697 0. 465 0. 604 0 562 0. 528 0. 509 0. 000 0. 443 0. 401 0. 368 0. 339 0. 221 0. 275 0.229:

P P P P PN P P U P P PRSP P PO P

: 0.696 0. 671 0. 625 0. 578 0. 539 0. 505 0. 479 0. 455 0. 417 0. 381 o. 350 0. 321 0. 292 0. 259 0.215:

SUURUR ISR SO OSSN VRN UUUUUN SUU SR SR e :
: 0.679 0. 651 0. 599 0. 555 0. 516 0. 482 0. 452 0. 423 0. 392 0. 362 0. 332 0. 304 0. 275 0. 247 0.206:

teeena- P Feereabeen PO P PR PSP oo P PN feeaeen P P :

: 0.000 0. 630 0. 577 0. 534 0. 495 0. 462 0. 432 0. 403 0. 373 0. 345 0. 317 0. 289 0. 263 0. 236 0.000:

Seveean + ............ O S PO + ...... .

: 0.626 0. 602 0. 557 0. 514 0. 478 e. 445 0. 415 e. 389 0. 359 0. 331 0. 304 0. 278 0. 252 0. 224 0.184:

HER T + ------------ + ------------ + ------ + ------ + ------ + ------------ + ------------ + ------ + ------ + ------ :

: 0.592 0. 544 0. 387 0. 498 0. 462 0. 430 0. 403 0. 269 0. 348 0. 320 0. 294 0. 268 0. 175 0. 201 0.172:

R TR ERY N CEEEREL PR R s LR + .............................. + ...... + ...... + ...... N

: 0.565 0. 520 0. 487 0. 481 0. 452 0. 418 0. 387 0. 361 0. 334 0. 311 0. 288 0. 260 0. 220 0. 191 0.161:

P Feenann P Femeeabenaes PR benann PN Hoeeean PN beaeane P PP PR PO
: 0.534 0. 506 0. 475 0. 449 0. 000 0. 392 0. 361 0. 336 0. 313 0. 292 0. 000 0. 244 0. 215 0. 186 0.147:

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CHS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 27
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.04,** DATE: 00/08/24 100.0% FLOW 100.0X POWER

CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TO 11.567 GWD/MTU 379.44 PPM

: ASSEMBLY LABEL: I121 SERIAL = 1121 IA,JAK = 13,15,13  SEG TYPE/ROT 6/ 0

: BATCH = 208 PINS

: ASSEM RPF = 0.187 ASSEM RPD = 0. 191 PLANAR RPD = 0.171 AVE/PEAK GWD/T = 41.37/45.78

: PEAK PIN = 0.536 MAX PIN XY = 0.480 MAX CHA = 0.443 PEAK KW/FT = 2.770
g 1,1 e 1,1 e 1.1 PEAK W/CM = 90.887

"2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.480 LOCATION = 1,1

; 0.480: 0.445: 0.414: 0.390: 0.000: 0.334: 0.306: 0.282: 0.259: 0.241: 0.000: 0.198: 0.174: 0.150: 0.120:

............ +------+--~---+------+------+------+~-----+------+------+------+-----.+----.-+------+------;

0 446 0. 402 0. 371 0. 357 0.332: 0.303: 0.278: 0.256: 0.236: 0.217: 0.200: 0.179: 0.154: 0.133: 0.113:

------- +------+-~----+------+------+‘-----+------+---~--+------+------+------+---~--+------+------+------;

: 0.417: 0.373: 0.341: 0.325: 0.297: 0.000: 0.251: 0.232: 0.212: 0.000: 0.177: 0‘161: 0.139: 0.122: 0.106:

....... Bt ------+------+-----.+------+------+--.---+------+----.-+...--.+--.--.+-.....+....-.;

: 0.394: 0.360 0. 326 0. 298 0. 274. 0.250. 0.232: 0.213. 0.196. 0.177 0. 162 0. 147 0. 131 0.117: 0.099:

6.000 GWD/MT



SIMULATE -

RUN: PIN RECO ** PROJECT: EA-CMS-99-01

. ASSEMBLY LABEL: 1122

. ASSEM RPF
PEAK PIN

"2PXP’

: 0.476: 0.443: 0.414: 0. 288: 0.267: 0.249: 0.000: 0.208: 0

feeeee- doceann Hocenen Foeeon- tennan R teennan Feanan Foeaan- Feeann Feeena- Feeenen Foeenn- Foeeon- Femman- :

261: 0.242: 0.224: 0.208: 0.188: 0

Ceeeaes Foaeon- e Focoan- Foanenn Feaoann teeana- Foenan P eeonnn oo Focaoan oo Foean- econen :

138: 0.124: 0.106:

Seeman- e PO P P P PN P Foeenn- Feeenen PO P PO PO

104: 0.094: 0.080:

[ F doaeann Feeane- P Feeeann Heeane PP PO P P P PO P Feeenan :

064: 0.060: 0.000: 0.050: 0.

- PLANAR PIN POWERS

.398: 0.370: 0.
.368: 0.338: 0.

.353: 0.322: 0.

.300. 0.000. 0.

.275: 0.249: 0.

.132: 0.121: 0.

.111: 0.104: 0

BATCH
0.185 ASSEM RPD =
0.531 MAX PIN XY =
1,1 @

296: 0.273: 0.

248 0. 231 0.

230 0. 214 0.

SERIAL = J122

6

0.190 PLANAR RPD =

0.476
1.1

391: 0.000: 0.339: 0.311: 0.
357: 0.334: 0.306: 0.282: 0.

324: 0.297: 0.000: 0.254: 0.

116 0. 107 0. 097 0.

.098: 0.000: 0.083: 0.

250:

215.

1A, JAK = 15,13,13

MAX CHA = 0.439
e 1,1

(K-PLANE = 1.0)

0.233: 0.

0.201. 0.

089 0. 082 0.

075: 0.069: 0.

PEAK =

236: 0.217: 0.

216: 0.199: 0.

SEG TYPE/ROT
20:

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE

6/ 0

8 PINS

B DEC CREATED 98/10/26 ** PAGE
** RUN TIME: 10.59.04.** DATE: 00/08/24
CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TO 11.567 GWD/MTU

0.170 AVE/PEAK GWD/T = 41.37/45.82

PEAK KW/FT = 2.746
PEAK W/CM = 90.082
0.476 LOCATION = 1, 1

000: 0.

184: 0.168: 0.

.167: 0.152: 0.

.140 0. 126 0.

.130: 0.117: 0.

076 0. 070 0. 065 0. 059 0.

.184: 0.160: 0.130:
.162: 0.142: 0.122:

146: 0.130: 0.114:

ooo 0.102: 0. 089:

051: 0.045: 0. 040:

044: 0.039: 0.033:

29

100.0% FLOW 100.0% POWER
379.44 PPM

6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 28
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.04.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TO 11.567 GWD/MTU 379.44 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: L322 SERIAL = 1322 IA,0AK = 15,12,13  SEG TYPE/ROT 10/ 1
: BATCH = 10 216 PINS

: ASSEM RPF = (.530 ASSEM RPD = 0.523 PLANAR RPD = 0.468 AVE/PEAK GWD/T = 31.76/37.39

PEAK PIN = 0.957 MAX PIN XY = 0.857 MAX CHA = 0.831 PEAK KW/FT = 4.944

e 1,1 e 1,1 @ 1,1 PEAK W/CM = 162.200

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 0.857 LOCATION = 1,1

. 0.857: 0.852: 0.830: 0.817: 0.000: 0.771: 0.738: 0.714: 0.690: 0.673: 0.000: 0.621: 0.588: 0.561: 0.530:

PR, R Facneon Feenan- Foeonnn Feeeen- Focenan Focaann Fonanan Heennn- Foeeaan e Fecenan Fomaean Foeoannt

: 0.825: 0.790: 0.770: 0.792: 0.772: 0.741: 0.712: 0.690: 0.665: 0.645: 0.625: 0.597: 0.540: 0.516: 0.503:

e edeanan PO PO U PO P P P PO P PN deeann NI Feeeaant

: 0.786 0. 751 0. 554 0. 739 0. 711 0. 687 o. 666 0. 461 0. 619 0. 594 0. 571 0. 553 0. 383 0. 483 0.471:

A R P SU Feeennn O PP P PO Feeann P P P P

: 0.758 0. 755 0. 722 0. 691 0. 663 0. 639 0. 618 0. 598 0. 572 0. 549 0. 529 0. 510 0. 494 0. 477 0.446:

Peeeaan PO P PN PN P deeane P P Feeeans P PO Heeenn beenn PO :

: 0.000: 0.721: 0.680: 0.648: 0.623: 0.599: 0.577: 0.556: 0.533: 0.511: 0.491: 0.474: 0.458: 0.448: 0.000:

Ceeena- Foeeaen Fonaen- Feeece- Focenne denanen Foeeon- Feconan Foeanon- Feennn Feenen- Foeome- oo Feeennn Feeenan :

: 0.688: 0.679: 0.642: 0.613: 0.586: 0.564: 0.543: 0.523: 0.500: 0.478: 0.458: 0.441: 0.426: 0.415: 0.389:

teeeen- oo Feanen- Foconnn oo deeonnn Heenon- Focenen Feennan Foraman Foouann Feean- Foeeon- Feoonnn Fooeans :

: 0.645: 0.640: 0.613: 0.581: 0.554: 0.532: 0.518: 0.503: 0.474: 0.448: 0.428: 0.412: 0.399: 0.384: 0.358:

[ PN Feerabeaeaen P U PR P M P PO O

: 0.613 0. 610 0. 415 0. 550 0. 522 0. 502 0. 492 0. 000 0. 450 0. 419 0. 399 0. 385 0. 266 0 358 0.334:

teeeen- + ...... + ...... + ...... + ...... + ...... + ...... + ...... + ...... + ...... + ...... + ...... + ...... + ...... + ...... :

: 0.582: 0.574: 0.545: 0.515: 0.489: 0.468: 0.453: 0.438: 0.413: 0.389: 0.370: 0.356: 0.345: 0.331: 0.310:

teeeeaadeca- P PO P PN P P P P M beeannn P P PO

: 0.559 0. 545 0. 510 0. 482 0. 456 0. 435 0. 415 0. 397 0. 377 0. 358 0. 342 0. 328 0. 317 0. 308 0.290:

[ PO U PO U Heeennn P deeeeeabeaanns PN foaeean PN deeeann PUNUU P :

: 0.000 0. 515 0. 478 0. 449 0. 424 0. 402 0. 382 0. 364 0. 346 0. 329 0. 314 0. 301 0. 291 0. 285 0.000:

Ceneees PO T S Fonnenn B bbbt PU PO

: 0.490 0. 477 0. 446 0. 417 0. 392 0. 371 0. 352 0. 335 0. 317 0. 301 0. 287 0. 275 0. 266 0. 258 0.242:

Ceeae- Feeeenn et PO PO benane PP beeeeen PO dneees P PO U Feeeenn

: 0.445 0. 415 0. 296 0. 385 0. 361 0. 340 0. 322 0. 219 0. 289 0. 273 0. 260 0. 250 0. 173 0. 218 0.213:

teeeea- PO P Hoeenen P P deeennt P PO P PO P P PO P :

: 0.406: 0.376: 0.354: 0.351: 0.331: 0.309: 0.288: 0.273: 0.257: 0.245: 0.234: 0.222: 0.199: 0.189: 0.184:

e beaaan PO P PN P P P P P P Heeann Feereadeaaann +------;
.355 0. 340 0. 318 0. 301 0. 000 0. 262 0. 242 0. 227 0. 213 0. 204 0. 000 0. 182 0. 170 0. 159 0.145:

o



S1

RUN: PIN RECO ** PROJECT: EA-CMS-99-01

MULATE -

CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TO 11.567 GWD/MTU

. ASSEMBLY LABEL: 1146

SERIAL = 1146 IA,JAK = 16,11,13  SEG TYPE/ROT 7/ 0
: BATCH = 6 208 PINS
: ASSEM RPF = 0.227 ASSEM RPD = 0.232 PLANAR RPD = 0.208 AVE/PEAK GWD/T = 41.03/45.75
: PEAK PIN = 0.553 MAX PIN XY = 0.496 MAX CHA = 0.463 PEAK KW/FT = 2.860
e 1.1 e 1,1 @ 1,1 PEAK W/CM = 93.828
"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.496 LOCATION = 1,1

.496: 0.479: 0.466: 0.460: 0.000: 0.434: 0.416: 0.403: 0.392: 0.385: 0.000: 0.358: 0.337: 0.317: 0.291:

teeaea- beeeenn PP e oaas P P deeeenn PN PO P P P PO PN

: 0. .419 0. 410 0. 393 0. 379 0. 367 0. 356 0.

Ceeeen- Fenennn F . Foecan- P PO foeeaen PSR P Heeeenn e Feceon- Feooann Feeran- Foean- :

: 0. .376: 0.360: 0.000: 0.337: 0.327: 0.

. PO Feeanen Feoann- Foeennn teonan- Fecounn Feanon- Feeeann s Feeonn- Hoemen- Femeans Feaeaen [ S

.234: 0.223: 0.205:

450; 0.429: 0.415:

409: 0.388: 0.375:

: 0.

.164: 0.157: 0.149:

340: 0.328: 0.314: 0.305: 0.294: 0.

0.142: 0.134: 0.

345: 0.338: 0.

.000: 0.291: 0.

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE
** RUN TIME: 10.59.04.** DATE: 00/08/24

321: 0.

DEC CREATED 98/10/26 ** PAGE 32

293: 0.277: 0.262:

.259: 0.244: 0.232:

100.0% FLOW 100.0% POWER
379.44 pPM

6.000 GWD/MT



SIMULATE - 3 *r STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 31
RUN: PIN RECO ** PROJECT: EA-CMS-99.01 ** RUN TIME: 10.59.04.%* DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TO 11.567 GWD/MTU 379.44 PPM 6.000 GWD/NT

: ASSEMBLY LABEL: L314 SERIAL = L314 IA,JAK = 16,10,13  SEG TYPE/ROT 11/ 0
: BATCH = 10 216 PINS
§ : ASSEM RPF = 0.378 ASSEM RPD = 0.373 PLANAR RPD = 0.334 AVE/PEAK GWD/T = 31.66/37.70
p— : PEAK PIN = 0.663 MAX PIN XY = 0.594 MAX CHA = 0.570 PEAK KW/FT = 3.425
: @ 1.1 @ 1,1 @ 1,1 PEAK W/CM = 112.366

"2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.594 LOCATION = 1,1

© 0.594: 0.583: 0.574: 0.578: 0.000: 0.574: 0.563: 0.561: 0.560: 0.566: 0.000: 0.561: 0.552: 0.551: 0.547:

Ceeeaa- Foonnn-s teeanan Feoann- Foeenan Feeonn- Feeanen Foeeen- Feceann Feeeeas Freaaan Foeon- Freenen Feeann Feeeaan :

: 0.564: 0.538: 0.529: 0.555: 0.556: 0.550: 0.544: 0.542: 0.539: 0.539: 0.542: 0.535: 0.502: 0.500: 0.505:

e PO P P P P P P P PO PN P PR PN

: 0. 528 0. 502 0. 378 0. 513 0. 506 0. 504 0. 504 0. 362 0. 499 0. 494 0. 489 0. 489 0. 355 0. 458 0.461:

[ I LT ET TR + ...... + ...... + ...... + ............ + .....................................

: 0. 500 0. 494 0. 481 0. 473 0. 467 0. 463 0. 462 0. 462 0. 456 0. 452 0. 449 0. 448 0. 446 0. 444 0.426:

Ceeene- deeennn PO Feaenan P Feeennn PO PR deneenn P PO P oo PN Heeeeen .

: 0.000: 0.462: 0.442: 0.435: 0.431: 0.427: 0.426: 0.423: 0.419: 0.415: 0.412: 0.409: 0.406: 0.409: 0.000:

- eoeon- Feeane toenann Hoaenan Fooennn L T Fecennn Foaeons P T e +eoonon- Feeenne Fonannn :

: 0.433: 0.424: 0.409: 0.400: 0.396: 0.395: 0.392: 0.390: 0.386: 0.382: 0.377: 0.374: 0.372: 0.371: 0.354:

eeeae e P PO P P PN P $eeeenn P PN P Foeennn Feeeraateaaaaas

: 0. 395 0. 389 0. 377 0. 369 0. 365 0. 362 0. 366 0. 367 0. 360 0. 350 0. 346 0. 342 0. 340 0. 335 0.317:

[ N TR TR Tysep + ...... + ...... + .......................................................

: 0. 364 0. 358 o. 250 0. 339 0. 333 0. 332 0. 338 0. 000 0. 332 0. 320 0. 314 0. 312 0. 223 0. 304 0.286:

[ beeeeen P MO e P PO beeenen P P P P PR deeenne P :

: 0.336: 0.327: 0.316: 0.307: 0‘303: 0.301: 0.304: 0.304: 0.298: 0.289: 0.285: 0.281: 0.279: 0.274: 0.258:

Temeaan PP PO PO PO PO bttt devennn PUN deeeans DU PO P :

: 0. 312 0. 299 0. 286 0. 278 0. 273 0. 272 0. 270 0. 268 0. 264 0. 261 0. 256 0. 253 0. 250 0.248: 0.235:

[ P PRSP bbb aaean PR beeeann PR P Feeenn Feeeenn P P P :

: 0. 000 0. 273 0. 257 0. 250 0. 247 0. 243 0. 242 0. 239 0. 236 0. 232 0. 230 0. 227 0. 223 0. 223 0.000:

e dereann Fee b deecann PN P PN beeeann PR beeenen feeeann beeenen P .

: 0. 255 0. 243 0. 231 0. 225 0. 220 0. 218 0. 216 0. 214 0. 211 0. 208 0. 205 0. 203 0. 200 0.196: 0.185:

e U PSSP P P Heeann PP deeenn PSP P P deecane PN PO toeonen :

: 0.222: 0.202: 0.149: 0.199: 0.195: 0.193: 0.192: 0.137: 0.187: 0.184: 0.181: 0.179: 0.128: 0.163: 0.160:

Ceeeann Foean- Freaoan Foeens devoann Feecen- Feoenen Fonoenn L R Foveon- Feomnen Fovaens Feeoaan Feocenn Foneens :

: 0.189: 0.174: 0.167: 0.173: 0.172: 0.170: 0.167: 0.166: 0.163: 0.162: 0.161: 0.157: 0‘145: 0.141: 0.137:

D P beeeenn P P P PO P PN P PN deennn PP P
: 0. 147 0. 143 0. 141 0. 141 0. 000 0. 140 0. 137 0. 135 0. 134 0. 135 0. 000 0. 130 0. 125 0.121: 0.113:



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 10 SHUFFLE AND DEPLETION TO 11.567 GWD/MTU

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

: ASSEMBLY LABEL: NSO5  SERIAL = NSQ5 1A,JAK = 16, 9,13  SEG TYPE/ROT 24/ 0

BATCH = 24 160 PINS

PEAK KW/FT =
PEAK W/CM =

- ASSEM RPF = 0.277 ASSEM RPD = 0.369 PLANAR RPD = 0.330 AVE/PEAK GWD/T = 2.36/ 3.

PEAK PIN = 0.651 MAX PIN XY = 0.583 MAX CHA = 0.558
e 3,1 e 3,1 @ 2,1

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0)

: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.

e P Faeennn e oeeann Feenon- Fonennn toaee- Feaaann teaeons Feeann- Feenon- e

: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0,000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.

Ceeeaa- P P PO M P deeenne P P PN Feaeaen P P

: 0.583: 0.534: 0.505: 0.491: 0.480: 0.473: 0.468: 0.466: 0.469: 0.475: 0.482: 0.489: 0.

teeeaens Feaeean Feeenn Feeeoe- Foeeon- e Feeonn- Heeena- Foeon- e Foeonn- Foeene- o

.459: 0.475: 0.496:

: 0.544: 0.496: 0.469: 0.452: 0.444: 0.439: 0.436: 0.436: 0.437: 0.440: 0.444: 0.450: 0

[ P bt anns PO P feeennn P P Feeaann P P $enn

: 0.000 0. 461 0. 433 0. 420 0. 413 0. 410 0. 410 0. 410 0. 410 0. 411 0. 413 0. 416 0.

Cemeen Feeee . P P P PO P P Feee et PSP een

: 0‘445 0. 414 0. 396 0. 387 0. 383 0. 383 0. 385 0. 387 0. 385 0. 384 0. 383 0. 385 0.

[ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ +---

: 0.390: 0.369: 0.360: 0.355: 0.355: 0.357: 0.363: 0.371: 0.364: 0.357: 0.354: 0.353: 0.

teeeeeodaneann PN P P PO PO P PP P P P P

: 0.345 0. 331 0. 325 0. 324 0. 325 0. 329 0. 341 0. 000 0. 341 0. 330 0. 325 0. 322 0.

teeeen- P P NI P PO Feeeabenanas P PO PN PO $o--

: 0.306 0. 295 0. 293 0. 293 0. 295 0. 299 0. 305 0. 312 0. 306 0. 299 0. 295 0. 291 0.

S PO feeeean P P PO P PO PO teann P P P

: 0.273: 0.264: 0.261: 0.262: 0.265: 0.268: 0.271: 0.274: 0.271: 0.269: 0.265: 0.262: 0.

teeca-- oo L Foreenn Fecenen [ . Freenon oo Fecoann Foocen- Fecannn L S +een

: 0.000: 0.235: 0.231: 0.232: 0.235: 0.237: 0.240: 0.241: 0.240: 0.238: 0.236: 0.232: 0.

P Feeeeadbeaaas deant Heann PN U P P P P PN been

: 0.204 0. 201 0. 200 0. 202 0. 205 0. 208 0. 210 0. 210 0. 210 0. 209 0. 207 0. 203 0.

e P P beeenn P PR Feenn PSR P P P PRSP P

: 0.169: 0.169: 0.171: 0.174: 0.177: 0.179: 0.180: 0.180: 0.180: 0.180: 0.179: 0. 176 0.

e Foneone Freennn doeaana Feronen Feeannn P Feeaaon Fenenns Feonon- oaaenn Feeon beee

.000: 0.000: 0.000:

: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0

e boeaens boeennn SO beanen- boeenns Ferennn T P SO Foennn P ,ee-
: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.

** RUN TIME: 10.59.04,%* DATE: 00/08/24

DEC CREATED 98/10/26 ** PAGE 30
100.0% FLOW 100.0% POWER
379.44 PPM 6.000 GWD/MT

72

3.362
110.304

000: 0.000: 0.000:

ceedeanann Feenennt

000: 0.000: 0.000:

...+ ...... + ..... -

498 0. 512 0.531:

-..+ ...... + ...... .

...+ ...... + ...... .

424: 0.440: 0. 000:

...+ ...... + ...... ;
387: 0.394: 0.406:

ERERY SRR L R :

353: 0.353: 0.355:

......... +______;
319 0. 317 0.314:

ebeaeant Foennns .
288: 0.283: 0.278:

b
257: 0.254: 0.249:

feedaanaan Feaenn- .

229: 0.226: 0.000:

199 0. 195 0.189:

171 0. 166 0.159:

---+ ------ + ------ H

S SRR
000: 0.000: 0.000:
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14
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17
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20
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Cycle 11 Peripheral Assembly Locations

M N Q R T X z

NSO1
M445
1313

M221

L202

M222 | L133
NSO5 | M4de | L314

Quarter Core Rotational Symmetry




SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 23
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.32.** DATE: 00/08/24 100.0% FLOW  98.0% POWER
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU 464.18 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: NSO1 SERIAL = NSO1 IA,JAK = 9,16,13 SEG TYPE/ROT 19/ 3

: BATCH = 19 160 PINS

: ASSEM RPF = 0.247 ASSEM RPD = 0.329 PLANAR RPD = 0.305 AVE/PEAK GWD/T = 6.55/ 8.59

: PEAK PIN = 0.582 MAX PIN XY = 0.540 MAX CHA = 0,522 PEAK KW/FT = 2.952
@ 15,3 @ 15,3 @ 14,2 PEAK W/CM = 96.865

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.540 LOCATION =15, 3



STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE

RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU

. ASSEMBLY LABEL: M445 SERIAL = M445 IA,JAK = 10,16,13  SEG TYPE/ROT 12/ 3

BATCH = 12 216 P

DEC CREATED 98/10/26 ** PAGE 24

** RUN TIME: 10.59.32.%* DATE: 00/08/24

. ASSEM RPF = 0.364 ASSEM RPD = 0.359 PLANAR RPD = 0.333 AVE/PEAK GHD/T = 28.90/31. é{
. 3.3
110.268

PEAK PIN = 0.662 MAX PIN XY = 0.614 MAX CHA = 0.576 PEAK KW/FT =
e 1,1 e 1,1 e 1.1 PEAK W/CM =

*2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.614 LOCATION =

: 0.558. 0.527. 0.515 0. 469 0. 428 0. 391 0. 361 0. 330 0. 293 0. 258 0. 230 0.

100.0% FLOW
464.36 PPM

98.0X POWER
7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU

. ASSEMBLY LABEL: L313 SERIAL = L313 IA,JAK = 11,16,13 SEG TYPE/ROT 8/ 0
BATCH = 8 203 PINS

DEC CREATED 98/10/26 ** PAGE 25

** RUN TIME: 10.59.32.** DATE:  00/08/24 100.0% FLOW

464.36 PPM

. ASSEM RPF = 0.222 ASSEM RPD = 0.233 PLANAR RPD = 0.216 AVE/PEAK GWD/T = 35.24/44.79
: PEAK PIN = 0.474 MAX PIN XY = 0.440 MAX CHA = 0.421 PEAK KW/FT = 2.407
e 2,1 e 2,1 c] 1,1 PEAK W/CM = 78.976

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.440 LOCATION =

0 369 0. 358 0. 333 0. 307 0. 284 0. 262 0. 246 0. 227 0. 206 0.183: 0.165: 0.148: 0.

0 307 0. 293 0. 267 0. 243 0. 221 0. 200 0. 181 0. 165 0. 148 0.133: 0.119: 0.107: 0.

feeean- PN PO feeeenn P P P P P Hoeennn Foeon- Feoeann L

eetaaanan Feennnaa .

: 0.289: 0.264: 0.191: 0.229: 0.206: 0.186: 0.168: 0.112: 0.136: 0.121: 0.108: 0.097: 0.064: 0.073: 0.000:

0 277 0. 252 0. 227 0. 214 0. 193 0. 172 0. 152 o. 136 0. 120 0. 108 0. 097 0. 086 0. 074 0.000: 0.000:

e P Feerenn P P M Feeaenn U S P Feaeeen P

--+ ------ Faeaaen :

0 000 0. 000 0. 212 0. 190 0. 000 0. 149 0. 129 0. 113 0. 099 0.088: 0.000: 0.000: 0.000: 0.000: 0.000:

98.0% POWER
7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK (MS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 26
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.32.** DATE: 00/08/24 100.0% FLOW  98.0% POWER
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU 464 .36 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: M221 SERIAL = M221 IA,JAK = 12,15,13  SEG TYPE/ROT 10/ 3

: BATCH = 10 216 PINS

: ASSEM RPF = 0.417 ASSEM RPD = 0.411 PLANAR RPD = 0.381 AVE/PEAK GWD/T = 30.72/34.04

: PEAK PIN = 0.776 MAX PIN XY = 0.720 MAX CHA = 0.684 PEAK KW/FT = 3.937
e 1,1 e 1.1 3 1.1 PEAK W/CH = 129.167

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.720 LOCATION = 1,1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU

: ASSEMBLY LABEL: L202 SERIAL = L1202 IA,JA,K = 13,15,13 SEG TYPE/ROT 7/ 0
: BATCH = 7 203 PINS

DEC CREATED 98/10/26 ** PAGE 27

** RUN TIME: 10.59.32 ** DATE: 00/08/24 100.0% FLOW

464 .36 PPM

. ASSEM RPF = 0.156 ASSEM RPD = 0.164 PLANAR RPD = 0.152 AVE/PEAK GWD/T = 41.60/48.28

PEAK PIN = 0.400 MAX PIN XY = 0.371 MAX CHA = 0.359 PEAK KW/FT = 2.028
e 2.1 e 2,1 e 1,1 PEAK W/CM = 66.534
"2PXP' - PLANAR PIN POMERS (K-PLANE = 1.0) PEAK = 0.371 LOCATION= 2,1

© 0.000: 0.370: 0.342: 0.323: 0.000: 0.279: 0.254: 0.234: 0.214: 0.198: 0.000: 0.160: 0.140: 0.122: 0.000:

fereaen e Ferennn Foeaoan Feeon- Feenenn occans teeanan Fonaoan Foenon- Foeenen Fecnan- Foean

et Fowanns .

© 0.371: 0.336: 0.311: 0.302: 0.282: 0.260: 0.238: 0.220: 0.201: 0.184: 0.168: 0.150: 0.128: 0.112: 0.000:

Ceeeaan . oo Foenaan Feaeans teeanen Foenan Feanann Foaoan Heenenn Fecenn- Foenen- Foenn

setaeacan Foveonn :

: 0.344: 0.312: 0.278: 0.280: 0.259: 0.240: 0.222: 0.189: 0.188: 0.171: 0.155: 0.139: 0.114: 0.104: 0.089;

: 0.145: 0.132: 0.118: 0.119: 0.110: 0.102: 0.095: 0.081: 0.081: 0.074: 0.067: 0.061: 0.050: 0.047: 0.000:

[, PSP P drcenaetececnatencccatacccatacanas eeeenn P P P P

2 0.127: 0.117: 0.108: 0.104 0. 097 0. 090 0. 082 0.076: 0.070: 0.065: 0.060: 0.054: 0.047: 0.000: 0.000:

Ceennnn- Foeena Feenens Feeonan PN P P P Foonon- Foeena- Feenon- Focaonn oo

cbeaaann P

B dreeeaan .

: 0.000: 0.000: 0.092: 0.086: 0.000: 0.074: 0.067: 0.062: 0.056: 0.052: 0.000: 0.000: 0.000: 0.000: 0.000:

98.0% POWER
7.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 29
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.32.** DATE: 00/08/24 100.0% FLOW 98.0% POWER
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU 464.36 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: L133 SERIAL = L133 1A,JAK = 15,13,13  SEG TYPE/ROT 6/ 0
: BATCH = 6 203 PINS
. . . ASSEM RPF = (.152 ASSEM RPD = 0.159 PLANAR RPD = 0.148 AVE/PEAK GWD/T = 42.28/49.66
- : PEAK PIN = 0.395 MAX PIN XY = 0.366 MAX CHA = 0.354 PEAK KW/FT = 2.003
: @ 1,2 e 1,2 @ 1,1 PEAK W/CM = 65.728

2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.366 LOCATION = 1, 2

. 0,000; 0.366: 0.338: 0.320: 0.000: 0.277: 0.253: 0.233: 0.214: 0.198: 0.000: 0.162: 0.142: 0.125: 0.000:

tewaaan Foaaonn Fomeeen teeennn O deeeaen Foroen- Feeannn teneann demeaan Foeean- Feeoonn Foraons teeeaen Foenonn :

: 0.366: 0.329: 0.304: 0.295: 0.276: 0.255: 0.234: 0.216: 0.198: 0.183: 0.168: 0.150: 0.128: 0.113: 0.000:

[ Feenann P Foeean- Feeenan Foceaen Feeoenn Feraaen Foeeen- Feeaans enann- e Feeenan e e :

: 0.337: 0.303: 0.281: 0.271: 0.252: 0.234: 0.216: 0.199: 0.183: 0.168: 0.153: 0.138: 0.118: 0.104: 0.090;

R : 0.000: 0.164: 0.150: 0.139: 0.130: 0.121. 0.112. 0. 104 0. 096 0. 088 0. 081 0. 073 0.065: 0.058 0.000:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 28
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.32.** DATE: 00/08/24 100.0% FLOW  98.0X POWER
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU 464 .36 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: M222 SERIAL = M222 IA,JAK = 15,12,13  SEG TYPE/ROT 10/ 1

: BATCH 10 216 PINS

: ASSEM RPF = 0.416 ASSEM RPD = 0.410 PLANAR RPD = (.380 AVE/PEAK GWD/T = 30.50/33.88
T : PEAK PIN = 0.783 MAX PIN XY = 0.726 MAX CHA = 0.690 PEAK KW/FT = 3.972

: e 1,1 e 1,1 @ 1,1 PEAK W/CM = 130.320

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.726 LOCATION = 1.1

....... +---..-+...-.-+-----.+------+---.-.+------+------+-.----+------+----.-+'-----+------+.-----+-------
— 0.000: 0 374 0 310 0 351 0 332 0 316 0 301 0.288: 0 276 0 264 0 255 0 247 0 200 0 225 0.000
..... B U R S S S S S

0.358: 0 343 0. 342 0. 323 0. 306 0. 290 0. 275 0. 262 0. 250 0. 240 0. 231 0. 223 0. 217 0. 201 0.198

------ +------+------+------+-..---+------+------+------+.-..-.+------+-----‘+-~----+------+------+-------

0.324: 0 311 0 293 0 296 0 234 0 264 0 249 0.236' 0 226 0 216 0 173 0 199 0 181 0 176 0.173

....... e eebeee ek e S S S SN

0.295: 0 273 0. 266 0. 253 0. 241 0. 224 0. 209 0. 197 0. 187 0. 180 0. 174 0. 165 0. 157 0. 147 0.147

....... O S S

0.263: 0.249: 0.233: 0.222: 0.000: 0.193: 0.178: 0.166: 0.157: 0.151: 0.000: 0.136: 0.127: 0.121: 0.115



e

SITMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.32.** DATE: 00/08/2
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU

DEC CREATED 98/10/26 ** PAGE 32

4

100.0% FLOW
464.36 PPM

: ASSEMBLY LABEL: L314 SERIAL = L314 IA,JAK = 16,11,13  SEG TYPE/ROT 8/ 0
: BATCH = 8 203 PINS
: ASSEM RPF = 0.202 ASSEM RPD = 0.212 PLANAR RPD = 0.196 AVE/PEAK GWD/T = 34.96/44.10
PEAK PIN = 0.423 MAX PIN XY = 0.392 MAX CHA = 0.375 PEAK KW/FT = 2.146
e 1,2 e 1,2 e 1, 1 PEAK W/CM = 70.416

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.392 LOCATION = 1,

2

98.0X POWER
7.000 GWD/MT



STIMULATE - 3 ** STUDSVIK CHS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.,08.05 BASE DEC CREATED 98/10/26 ** PAGE 31
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 10.59.32.** DATE: 00/08/24 100.0% FLOW 98.0X% POWER
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU 464.36 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: M446 SERIAL = M446 IA,JAK = 16,10,13  SEG TYPE/ROT 12/ 0

: BATCH = 12 216 PINS

: ASSEM RPF = 0.332 ASSEM RPD = 0.327 PLANAR RPD = 0.304 AVE/PEAK GWD/T = 28.45/31.15
: = 0.630 MAX PIN XY = 0.584 MAX CHA = 0.546 PEAK KW/FT = 3.194
e 1,1 e 1,1 e 1,1 PEAK W/CM = 104.777

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 0.584 LOCATION = 1,1

. 0.584: 0.556: 0.541: 0.539: 0.000: 0.524: 0.507: 0.499: 0.492: 0.493: 0.000: 0.478: 0.464: 0.460: 0.462;

e Foennn-s Foeena- Foaeons Fenenen Foemon- Foeanen Foeonan Feeennn Fomaen- Feeneen Feaonn- Femenen [ S Feronan:

. 0.539: 0.506: 0.508: 0.503: 0.501: 0.489: 0.477: 0.470: 0.464: 0.461: 0.460: 0.448: 0.437: 0.420: 0.426:

RSOOSR S SO SRR VU SO SN SUN SUUUUS SRR S
. 0.499: 0.482: 0.468: 0.490: 0.482: 0.476: 0.468: 0.461: 0.455: 0.450: 0.443: 0.438: 0.405: 0.400: 0.393:
S SRS ST SO SO URS SOt OOt SRR RN OUUO OO U RUSRO RN

. 0.467: 0.448: 0.459: 0.450: 0.441: 0.435: 0.428: 0.423: 0.417: 0.412: 0.408: 0.333: 0.399: 0.372: 0.367:

[ Feaaean ameenn Feeaoan Foeon- Feeanen Foeen- Foenoan Foconn- Femenn foaeans Foenoe- Foeans e Feeeann

: 0.000: 0.416: 0.421: 0.411: 0.404: 0.398: 0.394: 0.388: 0.383: 0.377: 0.373: 0.370: 0.365: 0.345: 0.000:

P P Feaeees P P P P PN PO Heennnn Femeeeadeanaan P PR P

: 0.396. 0.378. 0.386 0. 376 0. 369 0. 365 0. 361 0. 357 0. 351 0. 346 0. 340 0. 336 0. 334 0. 314 0.309:

T PO feaannn P PO P P P e daann feaeenn P PO PO P .

: 0.357. 0.342. 0.351 0. 342 0. 337 0. 334 0. 336 0. 335 0. 327 0. 316 0. 311 0. 306 0. 304 0. 283 0.278:

Tesweann + ...... + ...... + ------------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ :

: 0.326: 0.311: 0.319 0. 312 0. 306 0. 304 0. 308 0. 000 0. 300 0. 288 0. 282 0. 279 0. 276 0. 257 0.253:

[ Feeacan Feaeno- P P P Feeeean P P P PP P foeennn Heeeenn PO :

: 0.297: 0.283: 0.290: 0.282: 0.277: 0.274: 0.276: 0.275: 0.269: 0.260: 0.256: 0.252: 0.251: 0.234: 0.230:

Peeeenn PN beeeenn O . Feeenen Feeeen Foeeenn e S :

: 0.275: 0.259: 0.263 e. 255 0. 250 0. 247 0. 244 0. 241 0. 238 0. 234 0. 230 0. 228 0. 227 0. 214 0.211:

[ teeean Feemon- deeens PO $eent P deent P P Feeaeen P deeeann PN PO :

N : 0.000: 0.236: 0.236: 0.230: 0.225: 0.221: 0.218: 0.215: 0.212: 0.209: 0.208: 0.206: 0.204: 0.194: 0.000:

e PR e P PR P P Foee e e naen feeeean P PO Feaeenn

: 0.222 0. 208 0.211 0. 170 0. 202 0. 197 0. 194 0. 192 0. 189 0. 187 0. 186 0. 152 0. 182 0. 171 0.168:

feeanan + ...... + ...... + ------ + ------ + ------ + ------ + ------------ + ------ + ------ + ------ + ------ + ------ + ------ :

: 0.193: 0.182: 0.175: 0.182: 0.178 0. 175 0. 172 0. 170 0. 168 0. 166 0. 164 0. 163 0. 151 0. 149 0.145:

Caeeaan Fonenn- . F . Foeean P deeeenn PSS P PN P M. PN P P :

: 0.165: 0.152: 0.151: 0.149: 0.148: 0.145: 0.142: 0.139:"0.138: 0.137: 0.137: 0.134: 0.131: 0.124: 0.124:

; ...... P deeenn Feee e aaaans bemenn P P P PN I feeann P
.131: 0.127: 0.125 0. 126 0. 000 0. 123 0. 119 0. 117 0. 116 0. 116 0. 000 0. 113 0. 109 0. 106 0.102:

(=]



STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 11 SHUFFLE AND DEPLETION TO 13.145 GWD/MTU

DEC CREATED 98/10/26 ** PAGE 30

** RUN TIME: 10.59.32.** DATE: 00/08/24

100.0% FLOW
464.36 PPM

: ASSEMBLY LABEL: NSO5 SERIAL = NS05 IA,JAK = 16, 9.13  SEG TYPE/ROT 19/ 0
: BATCH = 19 160 PINS

. ASSEM RPF = 0.251 ASSEM RPD = 0.334 PLANAR RPD = 0.310 AVE/PEAK GWD/T = 6.55/ 7.

PEAK PIN = 0.581 MAX PIN XY = 0.539 MAX CHA = 0.518 PEAK KW/FT

99

2.949

e 3, 1 @ 31 e 2.1 PEAK W/CM =  96.750

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.539 LOCATION =

© 0.195: 0.194: 0.195: 0.197: 0.200: 0.202: 0.204: 0.204: 0.204: 0.203: 0.200: 0.197: 0.

98.0X POWER
7.000 GWD/MT



13

14

16

17

19

20

22

23

Cycle 12 Peripheral Assembly Locations

M N Q R T X y4

NSO01
N241
M101

N221

M107

N209 M105
NS05 N225 N217

Quarter Core Rotational Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE  DEC CREATED 98/10/26 ** PAGE 23
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.02.** DATE: 00/08/24 100.0% FLOW 98.0% POWER
CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TO 12.846 GWD/MTU 650.62 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: NSO1 SERIAL = NSO1 IALJAK = 9,16,13 SEG TYPE/ROT 17/ 3

: BATCH = 17 160 PINS

: ASSEM RPF = 0.200 ASSEM RPD = 0.266 PLANAR RPD = 0.249 AVE/PEAK GWD/T = 10.06/11.83

: PEAK PIN = 0.485 MAX PIN XY = 0.453 MAX CHA = 0.440 PEAK KW/FT = 2.457
@ 15, 3 @ 15, 3 @ 14,2 PEAK W/CM = 80.608

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.453 LOCATION =15, 3



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 24

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.02.** DATE: 00/08/24 100.0% FLOW 98.0X% POWER
CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TO 12.846 GWD/MTU 651.08 PPM 6.000 GWD/MT
: ASSEMBLY LABEL: N241 SERIAL = N241 1A.JA.K = 10,16,13  SEG TYPE/ROT 10/ 3
: BATCH = 9 216 PINS
. : ASSEM RPF = 0.288 ASSEM RPD = 0.285 PLANAR RPD = 0.266 AVE/PEAK GWD/T = 34.80/38.79

S~ : PEAK PIN = 0.533 MAX PIN XY = 0.498 MAX CHA = 0.460 PEAK KW/FT = 2.698

: e 1,1 e 1,1 e 1.1 PEAK W/CM = 88.520
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 0.498 LOCATION = 1.1

................. O S S S S SIS .
0 415 0. 395 0. 391 0. 361 0. 332 0. 303 0. 276 0. 251 0. 227 0. 205 0.184: 0.163: 0.144: 0.117: 0.098:
e P P PN deeeane P deeeann P P PR beeennn PR Feeenn s feeennn :

0 405 0. 389 0. 360 0. 357 0. 291 0. 300 0. 272 0. 247 0. 224 0. 203 0.161: 0.161: 0.133: 0.115: 0.095:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TO 12.846 GWD/MTU

: ASSEMBLY LABEL: M101 SERIAL = M101 IA,JAK = 11,16,13  SEG TYPE/ROT 7/ 0
: BATCH = 6 209
: ASSEM RPF

PINS
8.158 AVE/PEAK GWD/T = 40.47/46.40

_ DEC CREATED 98/10/26 ** PAGE 25
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.02.** DATE: 00/08/24 100.0% FLOW

651.08 PPM

= 0.165 ASSEM RPD = 0.169 PLANAR RPD =
PEAK PIN = 0.373 MAX PIN XY = 0.348 MAX CHA = 0.322 PEAK KW/FT = 1.889

e 1,1 e 1,1 @ 1,1 PEAK W/CM = 61.986
"2PXP* - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.348 LOCATION = 1,1

98.0X POWER
6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 26
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.02.** DATE: 00/08/24 100.0% FLOW  98.0% POWER
CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TO 12.846 GWD/MTU 651.08 PPM 6.000 GWD/MT

: ASSEMBLY LABEL: N221 SERIAL = N221 IA,JAK = 12,15,13 SEG TYPE/ROT 9/ 3
: BATCH = 9 216 PINS
: ASSEM RPF = 0,408 ASSEM RPD = 0.403 PLANAR RPD

= 0.376 AVE/PEAK GWD/T = 36.22/40.14
PEAK PIN = 0.743 MAX PIN XY = 0.694 MAX CHA = 0.657 PEAK KW/FT = 3.762
@ 2.1 e 2,1 e 3.1 PEAK W/CM = 123.418

"2PXP’' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.694 LOCATION = 2,1



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-CMS-99-01

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
** RUN TIME: 11.00.02.** DATE: 00/08/24

CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TO 12.846 GWD/MTU

: ASSEMBLY LABEL: M107 SERIAL = M107 IA,JAK = 13,15,13 SEG TYPE/ROT 6/ 0
: BATCH = 6 209 PINS
: ASSEM RPF = 0.148 ASSEM RPD = 0.151 PLANAR RPD = 0.141 AVE/PEAK GWD/T = 43.12/49.37
: PEAK PIN = 0.416 MAX PIN XY = 0.389 MAX CHA = 0.351 PEAK KW/FT = 2.108
e 1,1 e 1,1 @ 1,1 PEAK W/CM = 69.150
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.389 LOCATION = 1,1

: 0.389: 0.350: 0.323: 0.305: 0.000: 0.262: .238: 0.218: 0.201: 0.187: 0.000: 0.153: 0.

feeeeen P PN PO PN PO P P P P PN PSR deeent feaaean :

: 0.353: 0.312: 0.290: 0.271: 0.253: 0.232:

0

0.

212: 0.195: 0.179: 0. 166 0. 153 0. 137 0.

DEC CREATED 98/10/26 ** PAGE 27

133: 0.114: 0.092:

121: 0.103: 0.085:

100.0% FLOW
651.08 PPN

98.0% POWER
6.000 GWD/MT



STMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE  DEC CREATED 98/10/26 ** PAGE 29

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.02.** DATE: 00/08/24 100.0% FLOW 98.0% POWER
CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TO 12.846 GWD/MTU 651.08 PP 6.000 GWD/MT
; ASSEMBLY LABEL: M105 SERIAL = M105 IA,JAK = 15,13,13 SEG TYPE/ROT 6/ 0
: BATCH = 6 209 PINS
: ASSEM RPF = 0.147 ASSEM RPD = 0.150 PLANAR RPD = 0.140 AVE/PEAK GWD/T = 43.27/48.35

PEAK PIN = 0.414 MAX PIN XY = 0.386 MAX CHA = 0,349 PEAK KW/FT = 2.095

e 1.1 e 1.1 e 1.1 PEAK W/CM = 68.730
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.386 LOCATION = 1,1



SIMULATE

- 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE

RUN: PIN RECO ** PROJECT: EA-CMS-99-01

** RUN TIME: 11.00.02.** DATE: 00/08/24
CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TO 12.846 GWD/MTU

100.0% FLOW
651.08 PPM

: ASSEMBLY LABEL: N209 SERTAL
: BATCH

: ASSEM RPF = 0.410 ASSEM RPD =
PEAK PIN = 0.737 MAX PIN XY =
@ 1,1 @

= N209
= 9

0.688

IA,JAK = 15,12,13

0.405 PLANAR RPD =
MAX CHA =
1.1 e

SEG TYPE/ROT 9/ 1

216 PINS
0.378 AVE/PEAK GWD/T = 36.07/40.61
0.649 PEAK KW/FT = 3.729
1,3 PEAK W/CM = 122.347

"2PXP" - PLANAR PIN POWERS

(K-PLANE = 1.0)

; 0.688: 0.685: 0.672: 0.666: 0.000: 0.636: 0.611: 0.593: 0.576: 0.564: 0.000: 0.522: 0.494: 0.473: 0.455:

............. T S S S S S S S S YR SR

: 0. 646 0. 568 0. 635 0. 624 0. 614 0. 592 0. 569 0. 552 0. 536 0. 524 e. 510 0. 486 e. 465 0. 392 0.423:

------ +------+------+----.-+--.---+------+------+------+------+-.----+------+-‘----+------+------+-------

0 607 0. 606 0. 590 0. 616 0. 533

.583. 0.563. 0.

545. 0.529. 0.514. 0.442. 0.479. 0.429. 0.413. 0.392:

----------- +------+--~---+------+------+------+--~---+‘-----+------ ------+------+------+------4--------

0 578 0. 570 0. 589 0. 572 0. 556

0.

539. 0.522. 0.

504 0. 489 0. 473 0. 458 0. 441 0. 426 0.385: 0.360:

------ +----..+.--.--+----.-+------+------+------+------+------+----.-+---‘--+------+------+------+------;

; 0. 000 0. 540 0. 491 0. 533 0. 517

0.

503. 0.485. 0

.469. 0.454. 0.440. 0.423. 0.409. 0.351. 0.

------ +------+-----.+--.---+------+------+---~--+-.---.+------+------+------+--~---+-~--‘-+---~--+------;

U 512 0. 502 0. 515 0. 497 0. 484

.381: 0.456: 0

.439: 0.425: 0.332: 0.393: 0.377: 0.365: 0.

temeen- M Fenens P Heeenen P oo Foiennn Foenoan dovenas Heonen- Feean- Hoeean- Foeene- e :

: 0.475: 0.466: 0.481: 0.464: 0.450:

.438: 0.428: 0.

418: 0.398: 0.380: 0.363: 0.349: 0.337: 0.

...... +------+------+----.-+-.----+---.--+-.--.-+------+------+------+------+-----~+-~--.-+..-.-.+--.--.:

0 448 0. 439 0. 450 0. 433 0. 418

.407. 0.401. 0.

000. 0.373. 0.350. 0.335. 0.322: 0.311: 0.

------ M S SR ST

0 423 0. 412 0. 422

. 0.405: 0.392: 0.397: 0.379: 0.365:

0.406: 0.391:

0.

379: 0.368: 0.

285: 0.337: 0.

358: 0.341: 0.325: 0.309: 0.298: 0.288: 0.

323: 0.310: 0.242: 0.286: 0.274: 0.266: 0.

------- T LT L e L R L T L T

2 0.000: 0.370: 0.331: 0.353: 0.336:

322: 0.306: 0.

293: 0.282: 0.271: 0.260: 0.251: 0.217: 0.

............. S O S S S

0 355 0. 342 0. 344 0. 326 0. 309

294. 0.279. 0.

266. 0.255. 0.245. 0.236. 0.227. 0.221: 0.

...... O S N S S S S

0 325 0. 314 0. 296 0. 299 0. 252

.267. 0.252. 0.

239. 0.229. 0.220. 0.188. 0.203. 0.184. 0.

...... S S S S S S S U SRS ------+---.--+------;

0 299 0. 252 0. 269 0. 254 0. 241

.224: 0.209: 0.

198 0. 188 0. 181 0. 175 0. 167 0. 160 0.

....... +....--+..----+---.--+------+.-----+------+------+------+------+------+---.-.+--.-.-+.--.-.+--.--.;

: 0.266: 0.251: 0.233: 0.220: 0.000:

.191: 0.175: 0.

164: 0.155: 0.149: 0.000: 0.135: 0.128: 0.

DEC CREATED 98/10/26 ** PAGE

28
98.0X POWER
6.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE
RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TO 12.846 GWD/MTU

: ASSEMBLY LABEL: N217 SERIAL = N217 IA,JAK = 16,11,13  SEG TYPE/ROT 11/ 0
: BATCH = 9 209 PINS
: ASSEM RPF = 0.219 ASSEM RPD = 0.224 PLANAR RPD

: PEAK PIN = 0.473 MAX PIN XY = 0.442 MAX CHA

0.209 AVE/PEAK GWD/T = 36.19/41.
0.406 PEAK KW/FT = 2.395

DEC CREATED 98/10/26 ** PAGE 32

** RUN TIME: 11.00.02.** DATE: 00/08/24

35

e 1,1 @ 1.1 e 1,1 PEAK W/CM = 78.583

"2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.442 LOCATION =

;-0.44é; 0.424: 0.408: 0.400: 0.000: 0.375: 0.357: 0.345: O.ééé;.bjéé}: 0.000: 0.302:-6.éé;;.6:ééé;-6:-.-
SRS SO SO U  CO S S RSO UUUU U SO SROOF SUUUUT SO UURREs RPN SRR

: 0.407: 0.351: 0.385: 0.374: 0.366: 0.351: 0.336: 0.323: 0.312: 0.304: 0.295: 0.279: 0.

Teenen- Haveons Foennan Foneon- Feoonnn demenn- Feeanen Feeano- Fecenen oo Freaaen Foeeon- Feeanan e enoan- :

.240: 0.226: 0.

: 0.375: 0.368: 0.355: 0.367: 0.317: 0.343: 0.330: 0.317: 0.306: 0.296: 0.252: 0.270: 0

1.1

265: 0.220: 0.

100.0% FLOW
651.08 PPM

204:

98.0X POWER
6.000 GWD/MT



SIMULATE -
RUN: PIN RECO **

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 31

PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.02.%* DATE: 00/08/24 100.0% FLOW

CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TO 12.846 GWD/MTU 651.08 PPM

. ASSEMBLY LABEL:

N225 SERIAL = N225 IA,JAK = 16,10,13  SEG TYPE/ROT 10/ 0
BATCH = 9 216 PINS

- ASSEM RPF = 0.320 ASSEM RPD = 0.316 PLANAR RPD = (.295 AVE/PEAK GWD/T = 35.95/40.15

PEAK PIN = 0.544 MAX PIN XY = 0.508 MAX CHA = 0.479 PEAK KW/FT = 2.756
e 1.1 e 1,1 e 1,5 PEAK W/CM = 90.413
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.508 LOCATION = 1,1

.483: 0.490: 0.000: 0.492: 0.484: 0.482: 0.480: 0.486: 0.000: 0.474: 0.463: 0.458: 0.455:

: 0.508: 0.490: 0

Pevenn- e 4o

.464: 0.467: 0.473: 0.470: 0.465: 0.463: 0.462: 0.463: 0.463: 0.454: 0.445: 0.386: 0.426:

1 0.473: 0.413: 0

R +ecacns +e

.431: 0‘462: 0.412: 0.463: 0.460: 0.458: 0.457: 0.457: 0.402: 0.448: 0.414: 0.408: 0.394:

: 0.437: 0.435: 0

feeeena + ...... +._.

.427 0. 426 0. 426 0. 425 e. 424 0. 423 0. 421 0. 420 0. 417 0. 414 0. 408 0. 379 0.368:

: 0.410: 0.404: 0

teceann P FA

: 0.000: 0.377: 0.

feeenen Foeanann R

: 0.350: 0.344: 0.

MR + ------ +---

: 0.317. 0.312. 0.

P beee
: 0.291 0. 285 0.

HER R + ------ +---

: 0.268: 0.261: 0.

taeeane deeanan FR—

: 0.249: 0.239: 0.

MR Foeacnes +een

: 0.000: 0.219: 0.

Teemcen + ------ +---

1 0.202: 0.194: 0.

SRR
: 0.177: 0.171: 0.

MERE IR LY +---

: 0.151: 0.130: 0.

b
< 0.120: 0.119: 0.

B oronnn Foeanan Foneenn Foenoon Foronen Feenenn Feennn Foenoen Foena- Foeean- Foeen- :
. Foeeann doeanan aeean- e Fonenen Fooannn Feronnn Foenann Heeenan Foemne- Feooaan- :
b PO PN P Feemee e e abeaaan P M Feeennn Feeennn

ebaas PO PN P PN P P PO P P P P .

349: 0.391: 0.392: 0.392: 0.391: 0.388: 0.388: 0.387: 0.384: 0.380: 0.335: 0.352: 0.000:

s Foeeen- Heeeon Foeenn- Fomanen Fecenan Feeenen Foenen- Foeenen Foenen- eeonn- Feoonnn :

360: 0.357: 0.359: 0.294: 0.360: 0.358: 0‘358: 0.290: 0.351: 0.347: 0.344: 0.321: 0.312:

---+ ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ :

328. 0.326. 0.327. 0.329. 0.333. 0. 335 0. 331 0. 324 0. 320 0. 315 0. 313 0. 290 0.282:

e edeeaaan P PN P P P S S :

299: 0.297: 0.296: 0.298: 0.305: 0. 000 0. 302 0. 294 0. 289 0. 287 0. 285 0. 265 0.257:

ceedreanea Foeeon- Freenen Foenans Ferennn P deeennn PN derenen P PO P :

272: 0.270: 0.270: 0.271: 0.274:-0.275: 0.272: 0.267: 0.264: 0.261: 0.260: 0.241: 0.235:

R . Hoemee- Foeonan Feeeenn Foceonn Hecnon- Fecenns Feeeans Feceaan Fommnan Foneen- Feoene- :

249: 0.245: 0.244: 0.200: 0.244: 0.243: 0.242: 0.196: 0.239: 0.236: 0.236: 0.221: 0.216:

R Feecovnan Fecooan LA LR R R EEREEE +oenean +eeee- LR Foceean oo :

199: 0.221: 0.220: 0.219: 0.218: 0.215: 0.216: 0.215: 0.215: 0.214: 0.189: 0.202: 0.000:

...+ ...... + .................................................................. .

201 e. 198 0. 196 0. 195 0. 193 0. 192 0. 192 0. 191 0. 192 0. 191 0. 190 0. 178 0.173:

ebenaane PN P PR deeennn PR beeane PO M Feeenan feeeenn feeaaan :

166: 0.175: 0.155: 0.173: 0.171: 0.171: 0.170: 0.171: 0.151: 0.169: 0.158: 0.156: 0.150:

ER Havecen R Foeooee Foreoos AR +ocen-- L Foneonse Fooonsn L R M

145: 0.144: 0.145: 0.143: 0.141: 0.140: 0.140: 0.141: 0.142: 0.139: 0.137: 0.119: 0.130:

e beeeaen Forannn broncas PO PO I beeennn Forenns boonenn beeennn boenes :
119: 0.121: 0.000: 0.121: 0.119: 0.118: 0.118: 0.119: 0.000: 0.117: 0.114: 0.111: 0.107:

98.0% POWER
6.000 GWD/MT



SIMULATE -

RUN: PIN RECO ** PROJECT: EA-CMS-99-01
CASE 1 STEP 0 CYCLE 12 SHUFFLE AND DEPLETION TG 12.846 GWD/MTU

. ASSEMBLY LABEL: NS05

3 ** STUDSVIK CMS STEADY-STATE 3-0 REACTOR SIMULATOR ** 5.08.05 _BASE

SERIAL = NS05

_ DEC CREATED 98/10/26 ** PAGE
** RUN TIME: 11.00.02.** DATE: 00/08/24 100.0% FLOW
651.08 PPM

30
98.0% POWER
6.000 GWD/MT

IA,JAK = 16, 9.13  SEG TYPE/ROT 17/ 1

: BATCH = 17 160 PINS
. ASSEM RPF = 0.204 ASSEM RPD = 0.271 PLANAR RPD = 0.253 AVE/PEAK GWD/T = 10.14/12.70
: PEAK PIN = 0.536 MAX PIN XY = 0.500 MAX CHA = 0.474 PEAK KW/FT = 2.713
@ 1,13 @ 1,13 @ 1,13 PEAK W/CM = 89.003
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.500 LOCATION 1,13
0.000: 0.000: 0 4542 0.456: 0.000: 0.448: 0.441: 0 4&5"6'&562'6:&6&"6'666' 0.489: 0.500: 0.000: 0.000
...... S O S S S S S
0.000: 0.000 0. 421 0. 409 0. 410 0.403 0. 399 0. 401 0. 405 0. 415 0. 427 0. 432 0. 447 0.000: 0.000:
e PR PN PO PN deeann P PN PSSP berennn P P deeennn feann PO :

: 0.000: 0.

Peeeann doneens Foeannn Fomenen Freaen e

.000: 0.352: 0.339: 0.336: 0.

e v Feeeens deeans P $eee

.000. 0.297. 0.287. 0.286. 0.

Ceeca-- Feroen- Feenanen Focnaas Feeenn- +o--

243: 0.

: 0.000: 0.000: 0.248: 0.242: 0.

Ceeeen- eneon- Feeanen Foeeoe- EEP +ee-

222: 0.

: 0.000: 0.000: 0.226: 0.222: 0.

e L S S PR

.000 0. 206 0. 201 0.

000: 0.384: 0.371: 0.368: 0.

.000: 0.324: 0.312: 0.310: 0.

.000: 0.272: 0.264: 0.264: 0.

366: 0.366: 0.366: 0.369: 0.373: 0.378: 0.385: 0.400: 0.000: 0.000:

[ . E Feeaonn Foecan- Hoeene- Foeeon- Froenen e Feeenan :

335: 0.336: 0.336: 0.336: 0.338: 0.340: 0.345: 0.361: 0.000: 0.000:

309: 0.309: 0.310: 0.309: 0.308: 0.308: 0.311: 0. .000: 0.000:

--------------------------------- +..--..+.....-+.-.-.-+.-..--'

286 0. 287 0. 287 0. 285 0. 282 0. 280 0. 280 0. .000 0.000:

265 0. 269 ¢. 272 0. 265 e. 258 0. .000: 0.000;

edeean PO Feenn PR P Heeenns Foonn- Heeene- toemen- :

.251: 0.000: 0.248: 0.237: 0.231: 0.228: 0. .000: 0.000:

255: 0.253: 0.

e deene Hocaon- deeann Feeennn Foeenan +eenon- Fecaean e Foaannn :

.227: 0.228: 0.222: 0.215: 0.210: 0.206: 0. .000: 0.000:

ceeteaaan PN deeee e e et oo P

.203: 0.202: 0. 198 0. 194 0. 189 0. 185 0. .000: 0.000:
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Cycle 13 Peripheral Assembly Locations

M N Q R T X Y4

N209
0217
N241

0225

M445

0221 M446
N225 N221 N213

Quarter Core Rotational Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.31.** DATE: 00/08/24 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU 709.25 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: N209 SERIAL = N209 IA,JALK = 9,16,13 SEG TYPE/ROT 7/ 3
: BATCH = 7 216 PINS
: ASSEM RPF = 0.321 ASSEM RPD = 0.321 PLANAR RPD = 0.292 AVE/PEAK GWD/T = 41.07/44.93
PEAK PIN = 0.530 MAX PIN XY = (.482 MAX CHA = 0.467 PEAK KW/FT = 2.701
@ 14,1 @ 14,1 @ 12,1 PEAK W/CM = 88.630

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.482 LOCATION = 14, 1



STIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 21
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.31.** DATE: 00/08/24 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU 709.38 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0217 SERIAL = 0217 IA,JAK = 10,16,13  SEG TYPE/ROT 12/ 3
: BATCH = 11 216 PINS
: ASSEM RPF = 0.336 ASSEM RPD = 0.336 PLANAR RPD = 0.306 AVE/PEAK GWD/T = 40.05/45.01
PEAK PIN = 0.569 MAX PIN XY = 0.517 MAX CHA = 0.504 PEAK KW/FT = 2.902
e 4,1 e 4,1 @ 3,1 PEAK W/CM = 95.202

"2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.517 LOCATION = 4, 1



SIMU L,A TE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 22
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.31.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU 709.38 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: N241 SERIAL = N241 IA,JAK = 11,16,13  SEG TYPE/ROT 7/ 3

: BATCH = 7 216 PINS

: ASSEM RPF = 0.197 ASSEM RPD = 0.197 PLANAR RPD = 0.179 AVE/PEAK GWD/T = 38.18/44.62
PEAK PIN = 0.412 MAX PIN XY = 0.375 MAX CHA = 0.348 PEAK KW/FT = 2.104

e 1,1 e 1.1 @ 1,1 PEAK W/CM = 69.028

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.375 LOCATION = 1.1



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 23
RUN: PIN RECO ** PROJECT: EA-CMS-99.01 ** RUN TIME: 11.00.31.** DATE: 00/08/24 100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU 709.38 PPM

: ASSEMBLY LABEL: 0225 SERIAL = 0225 IA,JAK = 12,15,13  SEG TYPE/ROT 11/ 3

: BATCH = 11 216 PINS

: ASSEM RPF = 0.348 ASSEM RPD = 0.348 PLANAR RPD 0.316 AVE/PEAK GNWD/T = 39.06/43.94

: PEAK PIN = 0.664 MAX PIN XY = 0.604 MAX CHA 0.567 PEAK KW/FT = 3.389
e 1,1 R 1,1 @ 1,1 PEAK W/CM = 111.177

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.604 LOCATION = 1,1

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-CM5-99-01
CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU

: ASSEMBLY LABEL: M445 SERIAL = M445 1A,JAK = 13,15,13  SEG TYPE/ROT 6/ 0
: BATCH = 6 215 PINS

: ASSEM RPF = 0.129 ASSEM RPD = 0.129 PLANAR RPD = 0.118 AVE/PEAK GWD/T = 31.93/35.

** RUN TIME: 11.00.31.%* DATE: 00/08/24

DEC CREATED 98/10/26 ** PAGE 24

709.38 PP

32

PEAK PIN = 0.325 MAX PIN XY = 0.295 MAX CHA = 0.273 PEAK KW/FT = 1.656
e 1.1 e 1,1 @ 1,1 PEAK W/CM = 54.335

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.295 LOCATION =

: 0.295: 0.271: 0.253: 0.239: 0.000: 0.208: 0.190: 0.175: 0.162: 0.151: 0.000: 0.124: 0.

e deeeon- e Foeeonn Foneonn e Foeennne . Feoroonn Foonann teaennn teenenn oo

© 0.278: 0.249: 0.238: 0.223: 0.210: 0.193: 0.177: 0.164: 0.151: 0.140: 0.129: 0.116: O.

. PR donenen Foevnon Foaoann P earoon- Feeann Faecnan teceoan Feneean Foeeoen E N

: 0.262: 0.241: 0.222: 0.219: 0.204: 0.189: 0.176: 0.162: 0.150: 0.138: 0.126: 0.114: 0.

© 0.174: 0.159: 0.155: 0.144: 0.133: 0.124: 0.116: 0.109: 0.100: 0.090: 0.082: 0.074: 0.

teeeea- Faeannn Foaeo-- e deeaonn Foconan Feanean Foeonnno Feemeen e Feenoan Forann- +een

: 0.162: 0.148: 0.143: 0.132: 0.122: 0.114: 0.106: 0.098: 0.090: 0.083: 0.076: 0.069: 0.

MERR R +eoeeaae Feenon- Feoenan L LR Hesaeaa Fooena- AR Fevcenn Foonnon R +---

: 0.000: 0.137: 0.131: 0.122: 0.112: 0.104: 0.096: 0.089: 0.082: 0.076: 0.069: 0.063: 0.

teenen- Focenne Foenoen eveans Foeaaan Foeon- deeanns Foaenn- Foenae- Foneoan Feenaan Foaeen- +--

: 0.133: 0.123: 0.119: 0.092: 0.102: 0.094: 0.087: 0.081: 0.075: 0.069: 0.063: 0.048: 0.

Cameean donanan Feeenen owenn- Feenann Feeeons Fecnann Foeean- Faeeann Feeeene oo Fenenn- Foun

: 0.117: 0.108: 0.100: 0.099: 0.092: 0.085: 0.078: 0.072: 0.067: 0.062: 0.057: 0.051: 0.

109: 0.094: 0.076:

P Fenvane :

103: 0.087: 0.074:

P S Foeeenns .

096: 0.084: 0.070:

066: 0.055: 0.046:

ceabenaann Foeeon- :

061: 0.051: 0.043:

ce b L :

057: 0.048: 0.000:

readacaaaa +omenaa

051: 0.043: 0.035:

PR S S, :

+
043: 0.038: 0.031:

100.0% FLOW 100.0% POWER

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE DEC CREATED 98/10/26 ** PAGE 26
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.31.** DATE: 00/08/24 100.0% FLOW 100.0X% POWER
CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU 709.38 PPN 7.000 GWD/MT

: ASSEMBLY LABEL: M446  SERIAL = M446 1A,JAK = 15,13,13  SEG TYPE/ROT 6/ 0

: BATCH = 6 215 PINS

: ASSEM RPF = 0,131 ASSEM RPD = 0.131 PLANAR RPD = 0.120 AVE/PEAK GWD/T = 31.35/34.57

: PEAK PIN = 0.332 MAX PIN XY = 0.302 MAX CHA = 0.279 PEAK KW/FT = 1.692
e 1,1 e 1,1 @ 1,1 PEAK W/CM = 55.513

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.302 LOCATION= 1,1

: 0.278: 0.254: 0. 245 0. 233 0. 220 0. 204 0. 189 0.175: 0.162: 0.151: 0.139: 0.125: 0.110: 0.093: 0.078:

[ FO Feeenn- P deeennn PN PN PO e e teeonn- Feonnn- teronn- Feeennn Feaeonn :

: 0.259: 0.243: 0.226: 0.226: 0.211: 0.198: 0.184: 0.171: 0.159: 0.146: 0.134: 0.122: 0.102: 0.089: 0.074:

Ceeene- Feoeaen Fenmaan e Feaenn- eeaen enoen- teeonan foenan P S decoanne Femannn Foeeon- L e :

: 0.245: 0.228: 0.224: 0.209: 0.195: 0.182: 0.170: 0.158: 0.146: 0.135: 0.124: 0.094: 0.101: 0.084: 0.070:



S1

RUN:

MULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE

PIN RECO ** PROJECT: EA-CMS-99-01

CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU

: ASSEMBLY LABEL: 0221 SERIAL = 0221 IA,JAK = 15,12,13  SEG TYPE/ROT 11/ 1

BATCH = 11 216 PINS

** RUN TIME: 11.00.31,** DATE: 00/08/24

709.38 PPM

: ASSEM RPF = 0.341 ASSEM RPD = 0.341 PLANAR RPD = 0.310 AVE/PEAK GWD/T = 39.72/45.63

PEAK PIN

0.649 MAX PIN XY = 0.590 MAX CHA = 0.552 PEAK KW/FT =

= = 3.308
e 1,1 e 1.1 @ 1,1 PEAK W/CM = 108.536

"2PXP" - PLANAR PIN POMERS (K-PLANE = 1.0) PEAK = 0.590 LOCATION

.590: 0.577: 0.554: 0.538: 0.000: 0.499: 0.475: 0.456: 0.438: 0.424: 0.000: 0.389:

0.369: 0.354: 0.339:

AP e F toeeann Foceann Froenen Foneon- Feoonan Fomeen- Feeaann Foecaas Feeeean Feenann Feeenan Hoeeoan :

. 0.

560: 0.481: 0.532: 0.514: 0.497: 0.475: 0.454: 0.437: 0.418: 0.404: 0.390: 0.371:

0.355: 0.297: 0.322:

Ceeeeen Foeanon oceon- teennan Feocnon Feeanen tecenn- Foeenen Foeenn- Freenan S Feeenen E . Foeeanns e :

. 0.

527: 0.519: 0.496: 0.512: 0.493: 0.474: 0.459: 0.354: 0.424: 0.404: 0.387: 0.372:

0.331: 0.320: 0.302:

e e Feeaan- Fooanan Foenen- Feeenen Foeeo-- Feeenen P . Foeeaan- Feeenen teenenn toeennn Fennn- :

: 0.

500: 0.488: 0.499: 0.478: 0.458: 0.442: 0.426: 0.411: 0.392: 0.376: 0.360: 0.346:

0.334: 0.301: 0.287:

e Foeeann Foraens Feeenen o Feeenan Fecennn Fecaan teeeen- Feoonen Foaen- Fecennn Foenenn Fecenan Feeannn :

. 0.

000: 0.461: 0.468: 0.446: 0.430: 0.416: 0.397: 0.382: 0.367: 0.353: 0.337: 0.324:

0.312: 0.284: 0.000:

Peaeean PO P S feeeens PR M. P Feeaans P P P P P PO :

. 0.

442 0. 430 0. 438 0. 419 0. 404 0. 313 0. 376 0.359: 0.346: 0.265: 0.316: 0.302:

0.292: 0.264: 0.252:

[ P P beeeann P P P Feeeen Feeneen Fanaoan Foomenn Foveans e eeeonn oreans :

. 0.

409: 0.401: 0.414: 0.394: 0.378: 0.366: 0.355: 0.344: 0.326: 0.309: 0.294: 0.283:

0.274: 0.245: 0.233:

Ceemae- Feceann Feenenn- Focennn Feeaaan Femeean Foeeoan Foeonen Feoeann oo P Foeen- Freenan Foennn- onoan- :

: 0.

385: 0.378: 0.312: 0.370: 0.353: 0.341: 0.335: 0.000: 0.307: 0.287: 0.274: 0.264:

0.205: 0.228: 0.217:

P Feeenan Foeeen- F P e Focennn Feeooan donanne deeaeen Foeen- Foeenn- emeen- e Feonean Fovennn :

: 0.

362: 0.352: 0.362: 0.345: 0.329: 0.318: 0.308: 0.298: 0.282: 0.267: 0.253: 0.244:

0.236: 0.211: 0.202:

R R R R R e R + ------ + ------ + ...... + ...... + ...... + .............................. N

: 0.

344 0. 332 0. 336 0. 320 0. 307 0. 236 0. 282 0. 269. 0.257. 0. 197 0. 234 0. 224

0.216 0. 196 0.188:

teemem e Feeeann P PO Feeeenn PN P PP Feeee e et ann P

: 0.

000 0. 312 0. 313 0.296: 0.282: 0.270: 0.257: 0.245: 0.234: 0. 224 0. 213 0. 204

0.197 0.180: 0. 000:

Ceeeea- PO PP PO Freenen Foeen- Feceans Foeeens Freannn Fomeans P Feeeane PO Heeann beaann :

: 0

.300: 0.288: 0.289: 0.273: 0.259: 0.246: 0.235: 0.224: 0.212: 0.201: 0.192: 0.185:

0.178: 0.162: 0.156:

teeen- Fecenan e Feeonn- Freenan Foemen- Feooann e Feeeann Feeaea- deeonan Foean- Foeene- Hoecon- o :

: 0.

274: 0.265: 0.248: 0.251: 0.237: 0.224: 0.213: 0.162: 0.192: 0.181: 0.172: 0.165:

0.148: 0.144: 0.138:

e PN PR P P PO PN deeeann deenn P PN P P P

: 0.

253 0. 212 0. 228 0.214: 0.202: 0.188: 0.176: 0.166: 0.156: 0.149: 0.142: 0.135:

0.129: 0.108: 0.119:

PR P feaan denene R Feweon- Focanan Feceonn beeenne Foenon- toeennn Fenaen- P . Fonenn- :

.227: 0.215: 0.199: 0.188: 0.000: 0.162: 0.149: 0.139: 0.130: 0.124: 0.000: 0.111:

0.104: 0.099: 0.093:

DEC CREATED 98/10/26 ** PAGE 25
100.0% FLOW 100.0% POWER

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 29
RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.31.** DATE: 00/08/24 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU 709.38 PP 7.000 GWD/MT

: ASSEMBLY LABEL: N213 SERIAL = N213 IA,JAK = 16,11,13  SEG TYPE/ROT 7/ 0

BATCH = 7 216 PINS
= 0,185 ASSEM RPD = 0.185 PLANAR RPD = 0.168 AVE/PEAK GWD/T = 41.83/51.60
= 0.417 MAX PIN XY = 0.379 MAX CHA = 0,345 PEAK KW/FT = 2.126
e 1,1 e 1,1 @ 1,1 PEAK W/CM = 69.763

- ASSEM RPF
PEAK PIN

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.379 LOCATION = 1,1

© 0.379: 0.359: 0.343: 0.334: 0.000: 0.309: 0.292: 0.281: 0.271: 0.265: 0.000: 0.243: 0.229: 0.217: 0.201:

[ Foanon- Focnnns o Foeenn oocans Feaenan Feenoan L Fooinnn Fovennan oo Foaoan Hoeonn- Fomaan- :

: 0.344: 0.297: 0.320: 0.309: 0.301: 0.287: 0.274: 0.262: 0.253: 0.245: 0.237: 0.224: 0.212: 0.179: 0.185:

e Feennnn- Femannn oo tecenen Feonnnn oceann Feemann Feronan Feeeenn Feeaoan oo Focaonn e Fenennn :

:Q3B:OJW:02%:03M:02&:02”:UJW:OJ%:02%:02N:OEM:OJE:OJ%:OJ&:OJM;



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-CMS-99.01

3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE

** RUN TIME: 11.00.31.** DATE: 00/08/24

CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU

: ASSEMBLY LABEL: N221 SERIAL = N221
: BATCH = 7
: ASSEM RPF = 0.298 ASSEM RPD =
: PEAK PIN = 0.532 MAX PIN XY =
e 1,4 e

0.483
1, 4

0.298 PLANAR RPD =

DEC CREATED 98/10/26 ** PAGE 28

100.0% FLOW 100.0% POWER

709.38 PPM

"2PXP" - PLANAR PIN POWERS (K-PLANE =

IA,JAK = 16.10,13  SEG TYPE/ROT 7/ 0
216 PINS
0.271 AVE/PEAK GWD/T = 41.03/48.26
MAX CHA = 0.465 PEAK KW/FT = 2.711
@ 1. 3 PEAK W/CM = 88.943
0 PEAK = 0.483 LOCATION 1, 4

: 0.477: 0.479: 0.478: 0.483: 0.000: 0.475:

0.462: 0.455: 0.448: 0.446: 0.000: 0.426: 0.412: 0

.404: 0.400:

Peeeas teonann denannn e e e doeenn- R Feneon- Femenan . Fecennn Foeenn- oo Feeenn- .

: 0.445: 0.401: 0.449: 0.449: 0.450: 0.442:

0.432: 0.424: 0.418: 0.414: 0.409: 0.397: 0.385: 0

.334: 0.363:

teeeann Feennen Faaeans Heeonen Feoon- Feeonan Foeon- Feeenan oo L Foeon- Feoeaan Foeon- Foeene- Feoaann .

: 0.412: 0.416: 0.415: 0.436: 0.390: 0.428:

0.421: 0.414: 0.408: 0.402: 0.355: 0.385: 0.355: 0.

346: 0.332:

Ceeeaa- oo Foneann Feeanas Foeon- oo Fooeon- Feeenen Foeeon- Frcenan Feoaon- Freeoen Foenon- Foeema- +oaeeen :

: 0.387: 0.386: 0.404: 0.402: 0.398: 0.393:

0.387: 0.382: 0.376: 0.370: 0.363: 0.356: 0.346: 0.

320: 0.310:

Ceeeann PO deeann PN P S P feeaenn PO PO P feeennn R,

© 0.000: 0.359: 0.336: 0.369: 0.367 0. 363

0.358: 0.352: 0.347: 0.342: 0.335: 0.327: 0.288: 0.

298 0.000:

e Foaannn [ Feeanan Foaoan- P P Feeenen Foeenn- Feeenen Foeeon- Feeene- Foenan- LS P :

: 0.329: 0.328: 0.342: 0.338: 0.337: 0.279:

0.331: 0.325: 0.321: 0.263: 0.308: 0.300: 0.294: 0.

[, Feeonan enonnn demaae- Foaeen- Freeanon Fomeon- Feeenon +oeeen- Feeenen Fomenn- Fecennn o Feaeean Feeannn :

: 0.297:

0.298: 0.312: 0.309: 0.308: 0.307:

0.307: 0.304: 0.298: 0.289: 0.283: 0.275: 0.269: 0.

248: 0.239:

teeeaa PO P PN P P P P PR S Fecanen :

1 0.272: 0.272: 0.

285: 0.283: 0.281: 0.280:

0.282: 0.000: 0.274: 0. 265 0. 258 0. 252 0. 247 0.

e F onennn eeenen Feeeon- Fecmne- Feeann- Feoenen Fenean- e PN denn P N Feeannn .

: 0.250: 0.250: 0.261: 0.259: 0.257: 0.256:

0.256: 0.254: 0.249: 0.242: 0.236: 0.231: 0.226: 0.

209: 0.202:

[ P doeeene PSR oo PO PR PO PN P P deecann PN

: 0.232: 0.230: 0.239: 0.236: 0.234 0. 194

0. 230 0. 227 0. 224 0.

183: 0.216: 0.211: 0.207: 0.

Teeeens Hoenenn Hoeannn Heennns Heeaenn $eennnn beennen PR Femenen PR Fonnenn eaennn oonenn donannn Hoeeenn :

: 0,000: 0.210: 0.

195: 0.214: 0.212: 0.210:

0.207: 0.203: 0.201: 0.

199: 0.195: 0.192: 0.169: 0.

EEEREET PR SRR + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ +oeooen .

: 0.189 0. 188 0.195: 0.193: 0.

191: 0.188:

0.185: 0.183: 0.180: 0

.178: 0.176: 0.173: 0.169: 0.

Semman- P deeant Foeono- Foonen- Fooenen Fecaen- Foeannn teeann- Foeannn Feeaen- Feeoans Feenena toaenan P :

: 0.166: 0.166: 0.165: 0.172: 0.

153: 0.168:

0.165: 0.163: 0.160: 0

.159: 0.141: 0.153: 0.142: 0.

Ceneas e Feenane Fevannn teeeen- teeenen Foeron- Feeono- Foeeonn teeonen Fennens Fecennn Feoenean Feroane Feeaaen .

: 0.145: 0.129: 0.144: 0.144: 0.

143: 0.140:

0.137: 0.135: 0.133: 0.

132: 0.131: 0.127: 0.124: 0.

Peeean- doeeman Fecenn- Hecoann Feeonas Feeenan Foeenns Fereens Feeann- deeeens Foeaann L teeaene doeeann P :

: 0.120: 0.121: O

.121: 0.121: 0.000: 0.119:

0.115: 0.113: 0.112: 0.

111: 0.000: 0.106: 0.102: 0.

7.000 GWD/MT



SITMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 27
100.0% FLOW 100.0X POWER

RUN: PIN RECO ** PROJECT: EA-CMS-99-01 ** RUN TIME: 11.00.31.** DATE: 00/08/24
CASE 1 STEP 0 CYCLE 13 SHUFFLE AND DEPLETION TO 14.039 GWD/MTU

: ASSEMBLY LABEL: N225 SERIAL = N225 IA,JAK = 16, 9,13 SEG TYPE/ROT 7/ 0

: BATCH = 7 216 PINS

: ASSEM RPF = 0.322 ASSEM RPD = 0.322 PLANAR RPD = 0.293 AVE/PEAK GWD/T = 40.39/43.82

: PEAK PIN = 0.537 MAX PIN XY = 0.489 MAX CHA = 0.473 PEAK KW/FT = 2.742
e 1,12 @ 1,12 @ 1,12 PEAK W/CM = 89.947

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.489 LOCATION = 1,12

709.38 PPM

:0.443: 0. 395 0. 442 0. 444 0. 449 0.447: 0.443: 0.444: 0.447: 0.453: 0.460: 0.459: 0.459: 0.410: 0.458:

Seeaee- Fameon- PO feeeenn P P Facann teaean- L Femaen- Feneeen Feeaon- deeaen oo

P .

1 0.408: 0.412: 0‘412: 0.436: 0.393: 0.437: 0.437: 0.437: 0.439: 0.444: 0.400: 0.447: 0.426: 0.428: 0.425;

;'0.142: 0.129 0. 145 0. 145 0. 146 0. 144 0. 142 0. 142 0. 142 0. 143 0. 144 0.143: 0.142: 0.126: 0.140:

7.000 GWD/MT



Cycle 14 Peripheral Assembly Locations

13

14

16

17

19

20

22

23

M N Q R T X Z

0109
0229
0217

P217

0241

P237 0225
0221 P249 0253

Quarter Core Rotational Symmetry




SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 20
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24 100.0% FLOW 100.0X POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 637.63 PPM 7.000 GWD/MT

. ASSEMBLY LABEL: 0109 SERIAL = 0109 IALJAK = 916,13 SEG TYPE/ROT 6/ 0

: BATCH = 6 216 PINS
e : ASSEM RPF = 0.320 ASSEM RPD = 0.320 PLANAR RPD = 0.294 AVE/PEAK GWD/T = 53.22/57.60
: PEAK PIN = 0.524 MAX PIN XY = 0.483 MAX CHA = 0.465 PEAK KW/FT = 2.658
@ 15,1 @ 15,1 e 12,1 PEAK W/CM = 87.199

"2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.483 LOCATION =15, 1

: 0.482: 0.445: 0.413: 0.391: 0.000: 0.338: 0.308: 0.284: 0.262: 0.243: 0.000: 0.198: 0.174: 0.151: 0.127:

e P PO P PR doeeees PO P PO PO P P Feeoenn Feeoans :

£ 0. 469 0. 431 0. 411 0. 387 0. 363 0. 335 0. 307 0. 284 0. 261 0. 240 0. 221 0.197: 0.174: 0.149: 0.128:

: 0.467: 0.440: 0.430: 0.398: 0.369: 0.341: 0.319: 0.294: 0.267: 0.240: 0.217: 0.195: 0.174: 0.146: 0.125:



SIMULATE - 3 ** STUDSVIK CMS STEADY.-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 21
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24 100.0X FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 637.77 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0229 SERIAL = 0229 IA,JAK = 10,16,13 SEG TYPE/ROT 8/ 3

: BATCH = 7 : 216 PINS

: ASSEM RPF = 0.324 ASSEM RPD = 0.324 PLANAR RPD = 0.299 AVE/PEAK GWD/T = 46.11/50.66

: PEAK PIN = 0.563 MAX PIN XY = 0.518 MAX CHA = 0,502 PEAK KW/FT = 2.853
e 4.1 e 4.1 @ 3,1 PEAK W/CM = 93.600

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.518 LOCATION = 4,1

0 499 0. 476 0. 388 0. 432 0. 395 0. 363 0. 337 0. 000 0. 278 0. 246 0. 220 0.197: 0.144: 0.143: 0.119:



SITMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 22
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 637.77 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0217 SERIAL = 0217 TIA,JAK = 11,16,13  SEG TYPE/ROT 8/ 3

BATCH = 7 216 PINS
= (.214 ASSEM RPD = 0,214 PLANAR RPD = 0.197 AVE/PEAK GWD/T = 43.62/50.93
= 0.454 MAX PIN XY = 0,418 MAX CHA = 0.385 PEAK KW/FT = 2.302
e 1,1 e 1.1 @ 1,1 PEAK W/CM = 75.530

) : ASSEM RPF
S : PEAK PIN

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.418 LOCATION= 1,1

© 0.242: 0.200: 0.207: 0.188: 0.171: 0.153: 0.136: 0.122: 0.109: 0.098: 0.088: 0.077: 0.068: 0.053: 0.051:

------- e

: 0.225: 0.209: 0.189: 0.172: 0.000: 0.137: 0.120: 0.106: 0.094: 0.084: 0.000: 0.065: 0.057: 0.051: 0.044:



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 23
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 637.77 PPN 7.000 GWD/MT

. ASSEMBLY LABEL: P217 SERIAL = P217 IA,JAK = 12,15,13  SEG TYPE/ROT 10/ 3

: BATCH = 10 216 PINS
: ASSEM RPF = 0.374 ASSEM RPD = {0,374 PLANAR RPD = 0.345 AVE/PEAK GWD/T = 42.02/46.64
e : PEAK PIN = 0,723 MAX PIN XY = 0.666 MAX CHA = 0.631 PEAK KW/FT = 3.666
: e 1,1 e 1,1 @ 1.1 PEAK W/CM = 120.269
*2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.666 LOCATION= 1,1

© 0.666: 0.650: 0.611: 0.579: 0.000: 0.511: 0.473: 0.446: 0.418: 0.396: 0.000: 0.345: 0.316: 0.293: 0.271:

. Foeenn- O Feeeon- Foveonn Foaee- Fecooan P e teeeonn Feeonnn Foaronn Feeeann Feernne Feaeonnt

- 0.641: 0.567: 0.607: 0.570: 0.538: 0.501: 0.468: 0.383: 0.410: 0.385: 0.361: 0.334: 0.307: 0.247: 0.251:

teeaaen ereene Feooaen Feaenan Feeenan Heanann Foeona- Heenonn Feeenen Feanean [P toenan- Foeenn- Heenenn eraen-

: 0.618: 0.599: 0.582: 0.542: 0.507: 0.474: 0.445: 0.417: 0.389: 0.362: 0.337: 0.312: 0.288: 0.265: 0.233:

Peeeaan PN deee et e e e P PP i S S PN

: 0.603 0. 580 0. 558 0. 519 o. 483 0. 452 o. 424 0. 396 0. 370 0. 344 0. 319 0. 294 0. 271 0.250: 0.220:

[ PN beeeens PN PO Feeeeen deeeann P U P P P dereann P . .

© 0.000: 0.561: 0.537: 0.498: 0.465: 0.434: 0.407: 0.380: 0.354: 0.328: 0.303: 0.279: 0.256: 0.236: 0.000:

. Foenee- Foaeoen Focanen Foeenn Foenoen eenan Foneann Foaoann Hoeeaen Foeeon- Feeenen Fomenn- Fecenn- Foenann :

: 0.560: 0.537: 0.517: 0.479: 0.446: 0.418: 0.391: 0.367: 0.340: 0.314: 0.289: 0.265: 0.242: 0.221: 0.191:

Ceeeaen e eeeoan Foeaaan Faaeenn Foeeonn L Feeuann Foeann- Hoeeaen Foeenn- deeeann Fomenn- e teenaan :

: 0.532: 0.513: 0.497: 0.461: 0.429: 0.403: 0.382: 0.360: 0.331: 0.301: 0.276: 0.252: 0.229: 0.207: 0.176:

e PO P PN P P PO PO P deenn PO Feeannn Feeeenn N

: 0.510 0. 449 0. 479 0. 443 0. 413 0. 387 0. 371 0. 000 0. 321. 0.289. 0. 263 0. 240 0.218 0. 170 0.165:

R Feaeenn M P P P P NI P deent P PO :

: 0.488 0. 472 0. 458 0. 424 0. 395 0. 370 0. 351 0. 331 0.303: 0.275: 0.251: 0.229: 0.207: 0.184: 0.154:

e P PR P PO P P P P Faeeaon Feeeann deeenen Fenren- teeonen Feeanen .

: 0.473: 0.455: 0.438: 0.407: 0.379: 0.354: 0.331: 0.309: 0.286: 0.263: 0.240: 0.218: 0.196: 0.175: 0.148:

teeaae- P b P P PN beaenn PSS PO P PN PO P PO Feamaanr

: 0.000. 0.437. 0.420. 0.390. 0.364. 0.339. 0.317. 0.295. 0.273. 0.251. 0.230 0. 208 0. 188 0. 168 0.000:

R + ------ + ------ + ------ + ------ + ------------------------------------------------ + ------ + ------ .

: 0.431 0. 416 0. 403 0. 375 0. 350 0. 327 0. 305 0. 284 0. 263 0. 242 0. 221 0. 201 0. 180 0. 159. 0.132:

Ceeenen PN P P PO I Feeaenn beneabeenann P PN P beeenn beaeenn P ;
: 0.407 0. 396 0. 370 0. 362 0. 338 0. 316 0. 296 0. 276 0. 255 0. 235 0. 215 0. 194 0. 174 0. 152. 0.125:

[ P Heeant beeennn PN P PN P PN beonnn feneene P PO P

: 0.389: 0.346: 0.356: 0.336: 0.317: 0.295: 0.274: 0.233: 0.237: 0.220: 0.202: 0.182: 0.162: 0. 128 0.118:

SUUEUS SO S S SO SO SO SRR SRR SR SO SRS SRR SOTU ORI
,371: 0.352: 0.331: 0.315: 0.000: 0.277: 0.257: 0.240: 0.223: 0.208: 0.000: 0.172: 0.152: 0.131: 0.107:

o



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 24
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 637.77 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0241 SERIAL = 0241 IA,JAK = 13,15,13 SEG TYPE/ROT 7/ 0

: BATCH = 7 216 PINS

: ASSEM RPF = 0.153 ASSEM RPD = 0.153 PLANAR RPD = (.141 AVE/PEAK GWD/T = 43.24/49.91
: PEAK PIN = 0.369 MAX PIN XY = 0.339 MAX CHA = 0.312 PEAK KW/FT = 1.868
e 1,1 @ 1.1 e 1,1 PEAK W/CM = 61.299



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 26
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24 100.0¥ FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 637.77 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: 0225 SERIAL = 0225 IA,JAK = 15,13,13  SEG TYPE/ROT 7/ 0
: BATCH = 7 216 PINS
: ASSEM RPF = 0.155 ASSEM RPD = 0.155 PLANAR RPD = 0.143 AVE/PEAK GWD/T = 42.27/48.51
T : PEAK PIN = 0.364 MAX PIN XY = 0.335 MAX CHA = 0.309 PEAK KW/FT = 1.844
: e 1,1 g 1,1 e 1,1 PEAK W/CM = 60.507

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.335 LOCATION = 1,1



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24

CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU

: ASSEMBLY LABEL: P237 SERIAL = P237 IAJJAK = 15,12,13  SEG TYPE/ROT 10/ 1
: BATCH = 10 216 PINS

DEC CREATED 98/10/26 ** PAGE 25

637.77 PPM

. ASSEM RPF = 0.381 ASSEM RPD = 0.381 PLANAR RPD = 0.351 AVE/PEAK GWD/T = 41.56/46.69
: PEAK PIN = 0.730 MAX PIN XY = 0.672 MAX CHA = 0(.638 PEAK KW/FT = 3.699
e 1,1 e 1,1 @ 1,1 PEAK W/CM = 121.372

"2PXP” - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.672 LOCATION =

100.0X FLOW 100.0X% POWER

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CHS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 _BASE

RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24

CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU

: ASSEMBLY LABEL: 0253 SERIAL = 0253 IA,JAK = 16,11,13  SEG TYPE/ROT 8/ 0
BATCH = 216 PINS

: ASSEM RPF = 0.227 ASSEM RPD = 0. 227 PLANAR RPD = 0.209 AVE/PEAK GWD/T = 42.65/49.

DEC CREATED 98/10/26 ** PAGE 29

637.77 PPM

40

PEAK PIN = 0.492 MAX PIN XY = 0.453  MAX CHA = 0.416 PEAK KW/FT = 2.496
e 1,1 e 1,1 g 1.1 PEAK W/CM = 81.885

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.453 LOCATION =

: 0.453: 0.432: 0.411: 0.398: 0.000: 0.367: 0.348: 0.333: 0.321: 0.312: 0.000: 0.286: 0.

O + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ +---

: 0.420: 0.360: 0.391: 0.377: 0.364: 0.348: 0.332: 0.319: 0.305: 0.293: 0.283: 0.268: 0.

Ceeeae- Feeennn Foeen-- Feceean doroan- . Hevennn teenonn oneann e oeenn . +enn

: 0.387: 0.380: 0.364: 0.373: 0.358: 0.345: 0.332: 0.259: 0.304: 0.289: 0.274: 0.260: 0.

feeeenns Feeoen- Feraenn toenoen oronnn Heennnn Forennn Foceoan Foeen- Foenoen teoenen Foeonen +eee

: 0.364: 0.355: 0.362: 0.348: 0.334: 0.320: 0.307: 0.295: 0.280: 0.266: 0.252: 0.239: 0.

P, e deeenan Feeoon- Foienen Foonoon Fenecan Foemaan Fenanan Foenoan Foenn- Feeonon -

:OﬁM:03%:OJV:OJB:OJH:OJ%:UJ%:OJB:OEW:Olﬂzﬂiﬂ:Olm:&

L P T S R LT EL TR, Facanan A

: 0. 313 0. 306 0. 313 0. 300 0.289 0. 227 e. 267 0. 254 0. 241 0. 186 0.214: 0.199: 0.

: 0.179: 0.177: 0.181: 0.175: 0.167: 0.159: 0.152: 0.145: 0.136: 0.126: 0.117: 0.108: 0.

feeeaan Femeaan Foeeaen PR P P PP P P PO S

: 0.156: 0.156: 0.151. 0.155. 0.148 0. 142 0 135. 0.104. 0.121. 0.112. 0. 104 0. 095 0.

: 0.135: 0.119: 0.131 0. 127 0. 122 0. 116 0. 110 0. 104 0. 098 0. 092 0. 087 0. 079 0.

Ceeenen P beeann feaann beneen Feeeeen P PP P PP MU PSS e
: 0.112: 0.111: 0.108: 0.105: 0.000: 0.097: 0.091: 0.086: 0.081: 0.077: 0.000: 0.066: 0.

270: 0.257: 0.2392

253 0. 212 0.222:

et P

232: 0.219: 0.201:

PR SRR Feenoon N

225: 0.199: 0.182:

EERY SRR +ecaaan .

204: 0.180: 0.000:

P

186: 0.161 0.145:

097: 0.081: 0.069:
SRR
08L: 0.072: 0.061:
071 0.056: 0.054;

edbeaaan +......;
060: 0.054: 0.047:

100.0% FLOW 100.0% POWER

7.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 28
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24 100.0% FLOW 100.0X POWER

CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 637.77 PPM

: ASSEMBLY LABEL: P249 SERIAL = P249 IA,JAK = 16,10,13  SEG TYPE/ROT 11/ 1
BATCH = 10 216 PINS

. ASSEM RPF = 0.356 ASSEM RPD = 0.356 PLANAR RPD = 0.328 AVE/PEAK GND/T = 42.23/46.23
PEAK PIN = 0.594 MAX PIN XY = 0.546 MAX CHA = 0.533 PEAK KW/FT = 3.008
e 1,1 e 1,1 @ 1,3 PEAK W/CM = 98.682

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.546 LOCATION = 1,1

: 0.546: 0.538: 0.537: 0.543: 0.000: 0.539: 0.528: 0.522: 0.516: 0.515: 0.000: 0.497: 0.481: 0.474: 0.466:

P S P P PO P PO P P P beenne P P PO :

: 0.538 0. 483 0. 525 0. 526 0. 527 0. 521 0. 514 0. 465 0. 503 0. 499 0. 493 0. 481 0. 469 0. 422 0.435:

[ P P beeannn PSR beeeann P M P P P N P P P :

: 0.503: 0.513: 0.509: 0.503: 0.500: 0.498: 0.495: 0.491: 0.485: 0.478: 0.469: 0.462: 0.435: 0.427: 0.403:

[P deeennn Foeaeen PN P PR PN PO P P P Feeaenen feaaenn P :

: 0.473: 0.477. 0.469 0. 466 0. 461 0. 458 0. 454 0. 452 0. 445 0. 439 0. 433 0. 427 0. 420 0. 399 0.378:

;'0.370: 0.375: 0.368: 0.363: 0.361: 0.358: 0.363: 0.362: 0.355: 0.345: 0.340: 0.334: 0.332: 0.314: 0.296;

Peeeaen Foenee- O Foemen- doacans oo Feeoan- Foemaen denoenn teeane- Foeon- e Feaeaan Foeaoa- Heeoan :

: 0.341: 0.301: 0.339: 0.333: 0.330: 0.330: 0.335: 0.000: 0.329: 0.317: 0.312: 0.308: 0.306: 0.264: 0.273:

: 0.314: 0.316. 0.310 0. 304 0. 302 0. 301 0. 304 0. 304 0. 298 0. 290 0. 285 0. 281 0. 279 0. 266 0.250:

HER R +oeac-n. + ------ + ------ + ------------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ .

: 0.290: 0.290: 0.282 0. 277 0. 274 0. 273 0. 271 0. 270 0. 266 0. 263 0. 259 0. 257 0. 255 0.244: 0.232:

Ceeeaan Foaen foean- PO P PN P P beeeane PN PO Feeenen PO P oo :

: 0.000: 0.265: 0.255: 0.252: 0.250: 0.246: 0.245: 0.243: 0.241: 0.237: 0.235: 0.233: 0.231: 0.223: 0.000:

: 0.184: 0.164 0. 184 0. 183 0. 183 0. 180 0. 177 0. 153 0. 174 0. 172 0. 171 0. 167 0. 164 0.141: 0.144:

Z- ----- PO feeeene PO PO feeeean P P PN deeeane P MU Heeaen deeeene feeennn ;
: 0.157: 0.156: 0.155: 0.156: 0.000: 0.153: 0.150: 0.148: 0.146: 0.146: 0.000: 0.141: 0.137: 0.133: 0.122:

7.000 GWD/MT



SITMULATE - 3 *~ STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 27
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.00.58.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 14 FULL CORE SHUFFLE AND DEPLETION TO 13.486 GWD/MTU 637.77 PPM 7.000 GWD/MT

. ASSEMBLY LABEL: 0221

- ASSEM RPF =
. PEAK PIN = 0.570 MAX

@ 1,14

SERIAL = 0221 IA,JAK = 16, 9,13  SEG TYPE/ROT 8/ 0
BATCH = 7 216 PINS

0.349 ASSEM RPD = 0.349 PLANAR RPD = 0.322 AVE/PEAK GND/T 44.33/49.27
2.891

PIN XY = 0.525 MAX CHA = 0.509 PEAK KW/FT
e 1,14 e 1,12 PEAK H/CM = 94.852

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0)

.506: 0.502: 0.498: 0.

504: 0.000: 0.506: 0.501: 0.502: 0.506: 0.517: 0.000: 0.524: 0.521: 0.525: 0.524:

Ceeen- Feeaenn P P PO deeann deeeann Feeeenn PN Feeeecdanaaas PN P doeeenn P .

. 0.

469: 0.420: 0.475: 0.

477 0. 481 0. 479 0. 478 0. 481 0. 483 0. 488 0. 495 0. 495 0. 497 0. 443 0.496:

[ O Heaennn- Foceanan P P P P P P P P PO P P :

. 0.

434: 0.443: 0.443: 0.

471: 0.472: 0.475: 0.478: 0.394: 0.482: 0.482: 0.483: 0.487: 0.463: 0.467: 0.462:

Ceeeeeetenaaen Feeennn PO PSP PN PO Feeeenn P PSP PN PO PO Faennns :

: 0.

408 0. 414 0. 439 0.

440 0. 440 0. 440 0. 443 0. 447 0. 446 0. 447 0. 449 0. 453 0. 456 0. 434 0.434:

[ PO b P PR deeannn doenen P P PP feeanan PO P P Feaeenns

: 0.

000: 0.387: 0.408: 0

.408: 0.410: 0‘411: 0.412: 0.412: 0.414: 0.416: 0.418: 0.418: 0.422: 0.404: 0.000:

Peaeenn P doeenn PO PO PR Faeeenn . PO doenns Foeeenn PR Feeanen PO :

: 0.

352: 0.357: 0.380: 0.

379 0. 381 0. 314 0. 384 0. 384 0. 386 0. 317 0. 386 0. 386 0. 390 0. 371 0.370:

teeeea- Feennn F . doceans P P P PN P feenaan P P PO PR deeennn :

. 0.

321: 0.329: 0.353: 0.

351: 0.352: 0.354: 0.359: 0.361: 0.360: 0.357: 0.356: 0.356: 0.360: 0.339: 0.335;

teeeen- P PN P e P PN PSS PN P PO U P P

. 0.

295. 0.303. 0.267. 0.

325 0 324 0. 325 0. 332 0. 000 0. 333 0. 327 0. 326 0. 329 0. 271 0. 311 0.306:

teeneen + ------ + ------ + ------ + ------ + ------------------ + ------------ + ------ + ------ + ------ + ------ + ------ :

: 0.

271: 0.278: 0.298: 0.

297 0. 297 0. 299 0. 303 0. 304 0. 303 0. 300 0. 299 0. 299 0. 301 0. 283 0.279:

e RO e Feeenn- Feaaenn e P feeenen bene P P P P P PN .

. 0.

251: 0.255: 0.271: 0.

270: 0.271: 0.223: 0.273: 0.272: 0.273: 0.223: 0.272: 0.271: 0.273: 0.259: 0.257:

Ceeenen dovean- Foeennn Feooann aeenns Feouens Fecenen P Feaeenn Feonens Focenan Feonnnn Foneaen Foeanan Foeacon- :

. 0.

000: 0.233: 0.245: 0.

245: 0.246: 0.245: 0.245: 0.245: 0.245: 0.245: 0.245: 0.245: 0.246: 0,235: 0.000:

teeeeen P e PO Feenens bereeeaanaas e S

. 0.

204 0. 208 0. 220 0.

221 0. 220 0. 220 0. 220 0. 221 0. 220 0. 220 0. 220 0. 221 0. 221 6. 209 0.207:

[, PO PN T S deeane PN PN PN deenan Feeenn P P PO .

: 0.

179. 0.184. 0.185. 0.

196 0. 196 0. 195 0. 197 0. 161 0. 196 0. 196 0. 195 0. 196 0. 185 0. 185 0.181:

Jemeeae + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------ + ------------------ + ------ + ------ + ------ :

: 0.

156: 0.142: 0.162: 0.

162 0. 163 0. 162 0. 161 0. 161 0. 161 0. 162 0. 163 0. 162 0. 162 0. 143 0.158:

[ [, Foneon- L P P PN beaann PR P PO P PN P P

o

.129: 0.133: 0.134: 0.

136: 0.000: 0.136: 0.134: 0.134: 0.134: 0.136: 0.000: 0.137: 0.135: 0.135: 0.132:



13

14

16

17

19

20

22

23

Cycle 15 Peripheral Assembly Locations

M N Q R T X z
NS01
P233
Q225

Q229

P237

Q233 | NSO5
P249 | P225 | P217

Quarter Core Rotational Symmetry




SITMULATE - 3 ** STUDSVIK CMS STEADY STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 21
RUN: PIN RECO ** PROJECY: EA-PID-99-0 ** RUN TIME: 11.01.27.%* DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 653.62 PPM 7.000 GWD/MT

1 ASSEMBLY LABEL: NSO1 SERIAL = NSO1 IA,JA K= 9,16,13 SEG TYPE/ROT 8/ 3

: BATCH = 6 160 PINS

: ASSEM RPF = 0.157 ASSEM RPD = 0.210 PLANAR RPD = 0.194 AVE/PEAK GWD/T = 13.27/16.11
: PEAK PIN = 0.363 MAX PIN XY = 0.334 MAX CHA = 0.323 PEAK KW/FT = 1.857
e 1,3 e 1,3 @ 1,2 PEAK W/CM = 60.925

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.334 LOCATION = 1, 3



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
** RUN TIME: 11.01.27.** DATE: 00/08/24

RUN: PIN RECO ** PROJECT: EA-PID-99-03

CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU

- ASSEMBLY LABEL: P233

SERIAL = P233
BATCH 9

: ASSEM RPF = 0.255 ASSEM RPD = 0.253 PLANAR RPD
: PEAK PIN = 0.417 MAX PIN XY = 0.384  MAX CHA

e 1,1 e 1,1

IA,JAK = 10,16,13  SEG TYPE/ROT 10/ 0

216 PINS

.233 AVE/PEAK GWD/T = 45.59/51.55
374 PEAK KW/FT = 2.132
6,1 PEAK W/CM = 69.962

DEC CREATED 98/10/26 ** PAGE 22

100.0% FLOW 100.0% POWER

653.94 PPM

"2PXP° - PLANAR PIN POWERS (K-PLANE = 1.0)

7.000 GWD/MT



STMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 23
100.0%5 FLOW 100.0% POWER

RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.01.27.** DATE: 00/08/24

CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 653.94 PPM
: ASSEMBLY LABEL: 0225 SERTAL = Q225 IA,JAK = 11,16,13  SEG TYPE/ROT 15/ 3
: BATCH = 14 216 PINS
: ASSEM RPF = 0.201 ASSEM RPD = 0.199 PLANAR RPD = 0.184 AVE/PEAK GWD/T = 42.12/46.19
: PEAK PIN = 0.412 MAX PIN XY = 0.380 MAX CHA = 0.359 PEAK KW/FT = 2.109
e 1.1 e 1,1 e 1.1 PEAK W/CM = 69.203
2PXP* - PLANAR PIN POMERS (K-PLANE = 1.0) PEAK = 0,380 LOCATION = 1
-6-380: 0.366; 0.332: 0.310: 0.000: 0.265: 0.240: 0.221: 0.201: 0.185: 0.000: 0.148: 0 129.'6-iié; 6:6§A:
...... e
0.358: 0.339: 0.335: 0.311: 0.289: 0.266: 0.244: 0.209: 0.204: 0.186: 0.170: 0.150: 0.132: 0.107: 0.093:
...... e
0.347: 0.334: 0.326: 0.300: 0.277: 0.256: 0.236: 0.217: 0.198: 0.180: 0.162: 0.145: 0.129: 0.112: 0.091:
....... e
0.342: 0.327: 0.317: 0.293: 0.271: 0.249: 0.228: 0.210: 0.191: 0.174: 0.158: 0.142: 0.125: 0.110: 0.090:
....... e P
0.000: 0.322: 0.308: 0.285: 0.246: 0.242: 0.222: 0.203: 0.185: 0.169: 0.143: 0.137: 0.121: 0.107: 0.000:
------ S S S S S S SO
0.325: 0.311: 0.300: 0.276: 0.255: 0.235: 0.215: 0.198: 0.180: 0.164: 0.147: 0.131: 0.117: 0.103: 0.085:
teneens Feeaenn PO Feeennn PO PO Feennns Foeonnn PE ereenn doeenn- oo oeenn- Foenenn PR :
: 0.312: 0.301: 0.292: 0.267: 0.246: 0.227: 0.212: 0.195: 0.176: 0.157: 0.141: 0.126: 0.112: 0.099: 0.081:
S SRRSO S U RSO SO SRUU OSSO SO SO UUUUT U OO SO SURUR SRR
: 0.304: 0.288: 0.284; 0.259: 0.238: 0.219: 0.205: 0.000: 0.170: 0.151: 0.135: 0.120: 0.107: 0.088: 0.078:
...... e S S S S S S SO SRR
0.296: 0.284: 0.274: 0.250: 0.229: 0.210: 0.195: 0.179: 0.161: 0.143: 0.128: 0.114: 0.102: 0.090: 0.074:
------- O S S S SO S S S
0.291: 0.276: 0.264: 0.241: 0.220: 0.201: 0.182: 0.166: 0.150: 0.135: 0.121: 0.108: 0.096: 0.085: 0.072:
....... e

© 0.000: 0.269: 0.254: 0.232: 0.197: 0.191: 0.172: 0.155: 0.140: 0.126: 0.106: 0.101: 0.090: 0.081: O.

[ Feeenne Feaeaan deaenae Feennn- Foeenenn Feeeann Foneons Feonoo- . Feeeann Feceortianaan Femnon- e

+
: 0.271: 0.256: 0.245: 0.222: 0.200: 0.180: 0.162: 0.146: 0.130: 0.117: 0.105: 0.094: 0.083: 0.074: 0.

teeeann e Feeenen ooenn- Feooann Feeeans Feeennn Fereon- Focenon Feeaonn daeeann Feneon- Foenn-- Foonan- Foneann :

: 0.255: 0.242: 0.217: 0.211: 0.189: 0.169: 0.152: 0.136: 0.121: 0.108: 0.096: 0.086: 0.076: 0.068: 0.

063:

7.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 24
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.01.27.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 653.94 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: Q229 SERIAL = Q229 IA,JAK = 12,15,13  SEG TYPE/ROT 14/ 3
: BATCH = 14 216 PINS
) : ASSEM RPF = 0.369 ASSEM RPD = 0.365 PLANAR RPD = 0.336 AVE/PEAK GWD/T = 43.37/48.16
S’ : PEAK PIN = 0.711 MAX PIN XY = 0.655 MAX CHA = 0.628 PEAK KW/FT = 3.643
: e 1,1 e 1,1 @ 1,1 PEAK W/CM = 119.507

*2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.655 LOCATION = 1,1

. 0. 390 0. 374 0. 345 0. 348 0. 324 0. 302 0. 283 0. 264 0. 245 0. 226 0. 207 0. 189 0.170: 0.150: 0.123:



SITMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 25
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.01.27.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 653.94 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: P237 SERIAL = P237 IA,JAK = 13,15,13  SEG TYPE/ROT 9/ 0
: BATCH = 9 216 PINS ‘
. : ASSEM RPF = 0.153 ASSEM RPD = 0.152 PLANAR RPD = 0.140 AVE/PEAK GWD/T = 45.21/52.27
it : PEAK PIN = 0.363 MAX PIN XY = 0.334 MAX CHA = 0.310 PEAK KW/FT = 1.858
: e 1,1 g 1,1 @ 1,1 PEAK W/CM = 60.963

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.334 LOCATION = 1,1

: 0.315 0. 277 0. 283 0.267: 0.251: 0. 233 0. 216 0.184: 0.186: 0.172: 0.158: 0.143: 0.128 0. 103 0.096:

Ceeeee- P foeeean PO Fooann- e PO P oo tecoann Feeeene deeonnn teeeene PO deeenen :

: 0.297: 0.284: 0.265: 0.258: 0.241: 0.225: 0.210: 0.195: 0.180: 0.166: 0.152: 0.138: 0.124: 0.110: 0.092:



SIMULATE -
RUN: PIN RECO ** PROJECT: EA-PID-99-03
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO

SERIAL = NS05
BATCH = 6

: ASSEMBLY LABEL: NSO05

3 %« STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE

IA,JAK = 15,13,13

TIME; 11.01.27.%* DATE: 00/08/24
13.810 GWD/MTU 653.94 PPM

SEG TYPE/ROT 6/ 0

. ASSEM RPF = 0.089 ASSEM RPD = 0.118 PLANAR RPD = 0.109 AVE/PEAK GWD/T = 12.81/15.25

PEAK PIN = 0.324 MAX PIN XY = 0.298 MAX CHA =

"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0)

: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.

feeeaan PN P M PN P PO P teen

: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.

0.279
@ 3,1 e 3.1 e 2,1

160 PINS
PEAK KW/FT = 1.657
PEAK W/CM = 54.379
PEAK = 0.298 LOCATION = 3, 1

000: 0.000: 0.000: 0.000: 0.000: 0.000: 0.000:

--------------- +------+------+----.-+-.----;

000 0. 000 0.000: 0.000: 0.000: 0.000: 0.000:

DEC CREATED 98/10/26 ** PAGE 27
100.0% FLOW 100.0% POWER

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 _BASE
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RU
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TC 13.810 GWD/MTU

: ASSEMBLY LABEL: Q233 SERIAL = (233 IA,JAK = 15,12,13  SEG TYPE/ROT 14/ 1
: BATCH = 14 2

: ) 16 PINS
: ASSEM RPF = (.362 ASSEM RPD = (.358 PLANAR RPD = 0.330 AVE/PEAK GWD/T = 42.37/47.

N TIME: 11.01.27.%* DATE: 00/08/24

DEC CREATED 98/10/26 ** PAGE 26

653.94 PPM

34
PEAK PIN = 0.706 MAX PIN XY = 0.650  MAX CHA = 0.624 PEAK KW/FT = 3.613
e 1,1 e 1,1 @ 1,1 PEAK W/CM = 118.534

"2PXP" - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.650 LOCATION = 1,1

O 650 0. 625 0. 602 0. 586 0. 000 0. 539 0. 509 0. 486 0. 463 0. 446 0. 000 0. 401 0.

tevann- deeeane PN PO P PN P PO beaann PN P deeann P

: 0.628: 0.591: 0.580: 0.559: 0.540: 0.513: 0.488: 0.458: 0.444: 0.425: 0.407: 0.384: 0.

PR bt P MO PO $eaeenn Feeaenn P feeeenn P PN P

0 591 0. 595 0. 570 0. 546 0. 522 0. 499 0. 478 0. 457 0. 435 0. 414 0. 395 0. 378 0.

R T LT rT e deenn beeann feeannn PN e P PR e

0 561 0. 560 0. 532 0. 509 0. 488 0. 465 0. 443 0. 422 0. 403 0. 384 0. 368 0. 351 0.

cenea PN P Foeeenn P PN P PN beaeenn PO beaeene et P

0 000 0. 529 0. 499 0. 476 0. 425 0. 434 0. 412 0. 393 0. 375. 0.359. 0. 319. 0.327 e.

. 0.385: 0.380: 0.358: 0.339: 0.322: 0.305: 0.289: 0.275: 0.260: 0.246: 0.234: 0.223: 0.

feeenan Foemens dovanns Foenenn Foaenns deeenan Fonena- Fecmnan Fonean- Foeaen Foeeeas Feeenen +on-

: 0.000: 0.356: 0.334: 0.315: 0.278: 0.282: 0.265: 0.251: 0.238: 0.226: 0.201: 0.205: 0.

------------ O S M S MO

0 333 c. 328 0. 308 0. 290 e. 274 0. 258 0. 243 0. 229 0. 217 0. 205 0. 195 0. 186 0.

. P P PR P Heeeaan beeeann PN deeeann P bereann PN oo
: 0.304: 0.302: 0.284: 0.267: 0.251: 0.235: 0.221: 0.209: 0.197: 0.185: 0.176: 0.167: 0.
: 0.281. 0.259: 0.261: 0.245: 0.231: 0.215: 0.200: 0.175: 0. 176 0. 166 0.158: 0.149: 0.

feeesss beoeen T Freenen Feaneen P Feeennn Foenens Foeens Foonens Fonee boeeens e
: 0.261: 0.244: 0.227: 0.214: 0.000: 0.185: 0.170: 0.159: 0.148: 0.140: 0.000: 0.123: 0.

375: 0.347: 0. 348:

---+ ------ + ------ :

362: 0.328: 0.317:

e edeeeaan PN :

334. 0.325. 0.308:

---+ ------ + ------ :

336. 0.307. 0.294:

..-+ ...... + ...... .

313: 0.289: o.oooZ

TS SUT
197: 0.184: 0.000:
S SO
S S SO
160: 0.148: 0.144:

ceahoececen L T H

100.0% FLOW 100.0% POWER

7.000 GWD/MT



SIMULATE - 3 ** STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE DEC CREATED 98/10/26 ** PAGE 30
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.01.27.** DATE: 00/08/24 100.0% FLOW 100.0% POWER
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 653.94 PPM 7.000 GWD/MT

: ASSEMBLY LABEL: P217 SERIAL = P217 IA,JAK = 16,11,13  SEG TYPE/ROT 10/ 1

: BATCH = 9 216 PINS

: ASSEM RPF = 0,200 ASSEM RPD = 0.198 PLANAR RPD = 0.183 AVE/PEAK GWD/T = 45.93/51.13

: PEAK PIN = 0.421 MAX PIN XY = 0.388 MAX CHA = 0.362 PEAK KW/FT = 2.154
e 1,1 e 1,1 e 1.1 PEAK W/CM = 70.658

‘2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0} PEAK = 0.388 LOCATION = 1,1

© 0.343: 0.341: 0.331: 0.320: 0.310: 0.301: 0.292: 0.282: 0.271: 0.259: 0.247: 0.236: 0.215: 0.202: 0.182:

P F PR Feeaen- Foraoan taeane- [ teeoonn Foraens Feeenen Fomeon- Feoeoann oo Freanan Foaoenn Foreens :

: 0.321; 0.317: 0.305: 0.296: 0.286: 0.277: 0.268: 0.259: 0.247: 0.237: 0.225: 0.214: 0.202: 0.183: 0.165:



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5,08.05 BASE DEC CREATED 98/10/26 ** PAGE 29
RUN: PIN RECO ** PROJECT: EA-PID-99-03 ** RUN TIME: 11.01,27.%* DATE: 00/08/24 100.0% FLOW 100.0% POWER

CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU 653.94 PPM

: ASSEMBLY LABEL: P225 SERIAL = P225 1A, JAK = 16,10,13  SEG TYPE/ROT 10/ 3

: BATCH = 9 216 PINS

: ASSEM RPF = 0.284 ASSEM RPD = 0.281 PLANAR RPD = 0.259 AVE/PEAK GWD/T = 45.45/51.30
e : PEAK PIN = 0.499 MAX PIN XY = 0.459 MAX CHA = 0.448 PEAK KW/FT = 2.553

: e 1,2 e 1,2 e 1,3 PEAK W/CM = 83.744

"2PXP' - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.459 LOCATION = 1, 2

— 0.000: 0.200: 0.201: 0.198: 0.196: 0.193: 0.191: 0.189: 0.186: 0.183: 0.182: 0.179: 0.178: 0.178: 0.000
------- O S P S S SO
0 175 0 178 0 181 0 179 0 176 0 174 0 171 0.170: 0 167 0 165 0 163 0.161: 0 159 0 158 0.153
....... e S S S S P S
0 153 0. 157 0. 155 0. 159 0. 157 0. 155 0. 153 0. 152 0. 149 0. 147 0. 145 0.143: 0.142: 0.139: 0.133
------- U S S S
0 133 0 126 0 136 0 135 0 135 0 132 0 130 0.117: 0 126 0 125 0 124 0.121: 0 119 0 107 0.115
............. B S SRR S
0 111 0. 113 0. 112 0. 113 0. 000 0. 110 0. 107 0. 105 0. 104 0. 104 0. 000 0.100: 0.096: 0.094: 0.092

7.000 GWD/MT



SIMULATE - 3 * STUDSVIK CMS STEADY-STATE 3-D REACTOR SIMULATOR ** 5.08.05 BASE
RUN: PIN RECO ** PROJECT: EA-PID-99-03
CASE 1 STEP 0 CYCLE 15 FULL CORE SHUFFLE AND DEPLETION TO 13.810 GWD/MTU

: ASSEMBLY LABEL: P249  SERIAL = P249 IA,JAK = 16, 9,13  SEG TYPE/ROT 10/ 3
BATCH = 9 216 PINS

** RUN TIME: 11.01.27 ** DATE: 00/08/24

DEC CREATED 98/10/26 ** PAGE 28

653.94 PPM

: ASSEM RPF = 0.309 ASSEM RPD = 0.306 PLANAR RPD = 0.282 AVE/PEAK GND/T = 46.75/51.04

PEAK PIN = 0.519 MAX PIN XY = 0,478 MAX CHA = 0,464 PEAK KW/FT = 2.655
e 1,2 e 1,2 @ 1,3 PEAK W/CM = 87.094
"2PXP’ - PLANAR PIN POWERS (K-PLANE = 1.0) PEAK = 0.478 LOCATION =

: 0.470: 0.478: 0.474: 0.477: 0.000: 0.476: 0.469: 0.469: 0.469: 0.473: 0.000: 0.471: 0.464: 0.464: 0.466:

Ceana- P s Feeenn- e Heeeann P Feenoan N Heeeann teeonnn Heeaoan Honen

cedeaean O :

: 0.426: 0.403: 0.452: 0.453: 0.454: 0.452: 0.449: 0.397: 0.448: 0.449: 0.450: 0.447: 0.445: 0.395: 0.436:

HER R Foeoann- LR +eaneen teoreens teeneen Foaeese R Fooene. +eoeraen Forenan- L R +e---

cedennaa danaann :

: 0.393: 0.405: 0.420: 0.417: 0.416: 0.415: 0.414: 0.415: 0.413: 0.412: 0.410: 0.411: 0.414: 0.415: 0.406:

Ceeea- Fenanan Feoennn Femnann doeenan O denaann Femeonn eveann heeannn Forenn- Feeana- ennn

cedaeeaen PR :

: 0.368: 0.377: 0.387: 0.386: 0.384: 0.383: 0.382: 0.382: 0.380: 0.379: 0.379: 0.381: 0‘380: 0.385: 0.382:

P P deane beeeeen beeeane Feenenn beeeaee P P PN PN P P

..+ .............

: 0.000. 0.351. 0.357. 0.356. 0.355. 0.353. 0.353. 0.352. 0.351. 0.349. 0.350. 0.350. 0.350. 0. 358 0.000:

teeeae- deereadean PO MU PN deeeane PP PN PO P PO PN

..+ ...... + ...... .

: 0.313 0. 322 0. 330 0. 328 0. 326 0. 327 0. 326 0. 326 0. 324 0. 323 0. 321 0. 321 0. 324 0.328: 0.326:

;-0.177. 0.183 0. 188 0. 187 0. 186 0. 185 0. 184 0. 184 0. 183 0. 182 0. 182 0. 183 0. 183 0.186: 0.185:

100.0% FLOW 100.0% POWER

7.000 GWD/MT



