Commonwealth-Edisongompany

Dresden Generating Sl‘ ‘
6500 North Dresden Road

Morris, IL 60450

Tel 815-942-2920

ComEd

March 28, 1998

JMHLTR: #98-0093

U. S. Nuclear Regulatory Commission
Attn.: Document Control Desk
Washington, D. C. 20555-0001

Subject: Response to Request for Additional Information Regarding Dresden
Nuclear Power Station Unit 2 Exigent Amendment Request to Facility
Operating License DPR-19, Technical Specification Submittal for Dresden
Unit 2 Cycle 16 :
NRC Docket No. 50-237

The purpose of the letter to provide the ComEd responses to the Reference 1 NRC
questions generated in regard to the Reference 2 Dresden Unit 2 Cycle 16 Exigent
Technical Specification change.

Note that the NRC approved process for SPC calculation of the MCPR Safety Limit has
not be changed for Dresden Unit 2 Cycle 16 (Reference 3). The ATRIUM 9B additive
constants and associated uncertainty affects only a few of the many parameters that are
used as input to the existing approved calculational procedure for the analysis of the
MCPR Safety Limit.

Any questions related to this matter should be addressed to Frank Spangenberg,
Regulatory Assurance Manager, at (815) 942-2920 extension 3800.

Sincerely,
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Attachments:
1. Response to Questions
References
Enclosures:
A: Serial Number/Assembly Type Map for Dresden Unit 2 Cycle 15 for
MCPR Safety Limit Calculations
B: Serial Number/Assembly Type Map for Dresden Unit 2 Cycle 16 for
MCPR Safety Limit Calculations.
C: Dresden Unit 2 Cycle 15 Target Control Rod Patterns for MCPR Safety
Limit Calculations
D: Dresden Unit 2 Cycle 15 Beginning of Cycle Bundle Average Exposure
Distributions for MCPR Safety Limit Calculations in units of Gwd/Mt
E: Dresden Unit 2 Cycle 15 End of Cycle Bundle Average Exposure
Distributions for MCPR Safety Limit Calculations in units of Gwd/Mt
F: Dresden Unit 2 Cycle 16 Target Control Rod Patterns for MCPR Safety
Limit Calculations
G: Dresden Unit 2 Cycle 16 Beginning of Cycle Bundle Average Exposure
Distributions for MCPR Safety Limit Calculations in units of Gwd/Mt
H: Dresden Unit 2 Cycle 16 End of Cycle Bundle Average Exposure
Distributions for MCPR Safety Limit Calculations in units of Gwd/Mt
I: Dresden Unit 2 Cycle 15 Radial Power Distribution Histogram Used as
Input to the D2C15 MCPR Safety Limit Calculations
J: Dresden Unit 2 Cycle 16 Radial Power Distribution Histogram Used as
Input to the D2C16 MCPR Safety Limit Calculations
K: Dresden Unit 2 Cycle 15 Local Peaking Factor Distribution Used as Input

to the D2C15 MCPR Safety Limit Calculations
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L: Dresden Unit 2 Cycle 16 Local Peaking Factor Distribution Used as Input
to the D2C16 MCPR Safety Limit Calculations

cc: A. Bill Beach, Regional Administrator - RIII
K. Reimer, NRC Senior Resident Inspector - Dresden
L. W. Rossbach, Project Manager - NRR
Office of Nuclear Facility Safety - IDNS
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ATTACHMENT 1

REQUEST FOR ADDITIONAL INFORMATION
RESPONSE

QUESTION 1

Provide the reload fuel types for both the Cycle 15 and Cycle 16 and identify their
differences including the loading pattern, control blade patterns, actual bundle
parameters (e.g., local peaking and radial power distribution), and the cycle
exposure range?

Response 1

The following information is provided in response to the question:

Enclosure A: Serial Number/Assembly Type Mab for Dresden Unit 2 Cycle 15 for
' MCPR Safety Limit Calculations.

Enclosure B: Serial Number/Assembly Type Map for Dresden Unit 2 Cycle 16 for
MCPR Safety Limit Calculations.

Enclosure C:  Dresden Unit 2 Cycle 15 Target Control Rod Pattems for MCPR Safety
' Limit Calculations

Enclosure:D: Dresden Unit 2 Cycle 15 Beginning of Cycle Bundle Average Exposure
Distributions for MCPR Safety Limit Calculations in units of Gwd/Mt -

Enclosure E: Dresden Unit 2 Cycle 15 End of Cycle Bundle Average Exposure
' Distributions for MCPR Safety Limit Calculations in units of Gwd/Mt

Enclosure F:  Dresden Unit 2 Cycle 16 Target Control Rod Patterns for MCPR Safety
: Limit Calculations

Enclosure' G: Dresden Unit 2 Cycle 16 Beginning of Cycle Bundie»Avefage Exposure
- Distributions for MCPR Safety Limit Calculations in units of Gwd/Mt

Enclosure H:  Dresden Unit 2 Cycle 16 End.of Cycle Bundle Averagé Exposure
Distributions for MCPR Safety Limit Calculations in units of Gwd/Mt

Eﬁclosure I.  Dresden Unit 2 Cycle 15 Radial Power Distribution Histogram Used as
Input to the D2C15 MCPR Safety Limit Calculations

Enclosure J:  Dresden Unit 2 Cycle 16 Radial Power Distribution Hisiogfam Used as
' Input to the D2C16 MCPR Safety Limit Calculations



Enclosure K: Dresden Unit 2 Cycle 15 Local Peaking Factor Distribution Used as Input
to the D2C15 MCPR Safety Limit Calculations

Enclosure L: Dresden Unit 2 Cycle 16 Local Peaking Factor Distribution Used as Input
to the D2C16 MCPR Safety Limit Calculations

As indicated in the enclosures, the Dresden Unit 2 Cycle 15 core consisted of 716 SPC
9x9-2 assemblies and 8 SPC ATRIUM 9B assemblies. The new reload batch inserted into
D2C15 consisted of 224 9x9-2 assemblies and 8 ATRIUM 9B assemblies. The Dresden
Unit 2 Cycle 16 core will consist of 548 SPC 9x9-2 assemblies and 176 SPC ATRIUM 9B
assemblies. The new reload batch to be inserted into D2C16 will consist of 168 ATRIUM
9B assemblies.

QUESTION 2

Describe the calculational procedures for the analysis on the safety limit minimum
critical power ratio including the approved methodologies and identify the impact
from those differences on parameters given in the question #1.

Response 2

The methodology used to calculate the MCPR safety limit is described in Reference 3.

The MCPR safety limit methodology uses the ANFB critical power correlation described
in Reference 5. The MCPR safety limit is established to ensure that 99.9% of the fuel rods
in the core are expected to avoid boiling transition during the limiting transient event. The
MCPR safety limit is determined through a statistical convolution of the uncertainties
associated with the parameters used in calculating MCPR. These uncertainties include
fuel, monitoring, and plant measurement uncertainties (e. g. such as uncertainties in the
feedwater flow, core flow, and radial bundle power, etc.). The MCPR safety limit is
calculated based on parameters dependent on the fuel design and core design (loading
pattern, control rod patterns, cycle exposure). Because the fuel and core designs may
vary, the MCPR safety limit in the Technical Specifications is verified on a cycle specific
basis to be bounding, and changed via submittal of a Technical Specification amendment,
if necessary.

Several differences between the Dresden Unit 2 cycle 15 and Cycle 16 fuel and core
designs are identified in the response to Question 1. The cycle differences discussed in the
response have the potential to affect the calculated safety limit and were explicitly included
in the analyses for each cycle. The Technical Specification MCPR Safety Limit supported
for Cycle 15 was 1.08 while a 1.09 limit is required for Cycle 16.

The difference between the cycles that had the largest impact on the safety limit was the
use of the ATRIUM-9B fuel design for the new reload batch for Cycle 16 (Cycle 15 had 8



ATRIUM-9B assemblies, but the remainder of the core was 9x9-2 fuel). Fuel design
dependent inputs used in the MCPR safety limit analysis include local power peaking
(exposure dependent), ANFB additive constants, and the additive constant uncertainty.
The additive constants and the additive constant uncertainty (0.029) for ATRIUM-9B fuel
in Cycle 16 were provided to the NRC in Reference 4.

The other differences between Cycle 15 and Cycle 16 identified in the response to
Question 1 also affect the number of fuel rods calculated to be in boiling transition in the
MCPR safety limit analysis. The core loading pattern (fuel types and exposures) and the
control rod patterns developed to meet the cycle specific energy requirements result in a
different limiting design basis radial power distribution for the two cycles. Although the
different radial power distribution may have resulted in a different number of rods
predicted to be in boiling transition, the MCPR safety limit increase to 1.09 for Cycle 16 is
not believed to be due to this difference alone. The combination of the Cycle 16 radial
power distribution and the ATRIUM-9B fuel parameters resulted in the increased MCPR
safety limit for Cycle 16. '



ENCLOSURE A

Dresden Unit 2 Cycle 15

Serial Number/Assembly Type Map for MCPR Safety Limit Calculations
(8 SPC ATRIUM 9B assemblies and 716 SPC 9x9-2 assemblies)

The SPC fuel assembly naming scheme is such that first the fuel product line is specified
(9x9-2 or 9x9-IX which is ATRIUM 9B). The fuel type and the enrichment of the fuel. -
bundle design are provided. Finally, the number of gadolinia rods and the enrichment of
the gadolinia rods are specified.

For example, SPC 9x9-2 3.13 7Gd3.5/8Gd5 .0 is a 9x9-2 fuel design, at 3.13% bundle 7
average enrichment, and has 7 gadolinia rods at 3.5% in some axial heights and 8 gadolinia
rods at 5.0% in other axial heights.

(3 pages to follow that are excerpts
from previously issued internal ComEd documents)
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Figure 1
Dresden Unit 2 Cycle 15 , '
Core Loading Plan

A20200 | A20108 | A2D017 | A2D037 | A20177
A20074 | A20100 | A2E126 | A2E04% | A2F208 | A2D16Y

A20D078 | A20083 | A2D158 | A2E003 | A2E098 | A2G007 | A2F167 | A2G008 | A2FO033

A2D114 | A2E00% | A2E114 | A2F002 | A2F147 | A2G01Y | A2F001 | A2G012 | A2G127 | A2E120

A20001 ,Azewi A2F107 | A2F007 | A2G129 | A2G015 | A2E091 | A2GO16 | A2F049 | A2GO17 | A2F023

A2D123 | A2E097 | A2E118 | A2G021 | A2G001 | A2G131 | A2F207 | A2G022 | A2F148 | A2G132 | A2F14S | A26023

‘ (A20082 | A2E004 | A2F102 | A2G027 | A2E137 | A2F026 | AZEDS3 | A2G028 | A2E08S | A2F161 | AZD1BY | A2G13S | A2E113

A20088 | A2E11S | A2F008 | A2G232 | A2FO17 | A2E138 | A2GO31 | A2F152 | A2FO004 { A2EOT1 | A2G032 | A2FD8S | A2E014

A2D103 | A2F098 | A2G20S | A2G137 | A2E070 | A2G03S | A2E028 | A2G138 | A2F080 | A2G208 | A2ED34 uaﬁo A2F037

A2D0BB { A2E016 | A2F172 | A2G037 | A2F200 | A2G038 | A2F194 | A2G143 | A2F126 | A2G030 | A2F020 | A2G144 | A2F204 | A2G14S
A20196 .| A20088 | A2E101 | A2G043 | A2E088 | A2G 044 | A2E002 | A2F100 | AZFOBD | A2G045 | A2E042 | A2D183 | A2F032 | A2G208 | A2E0ES
AID153 | A2E125 | A2G049 | A2F101 | A2G0S0 | A2F188 | A2F171 | A2E080 | A2G210 | A2F027 | A2D184 | A2E010 | A2GDS1 | A2F010 | A2E087
A20021 | A2E051 | A2F144 | A2G0s5 | A2Fose | A2G140 | A20182 | A2G0se | A2E033 | A2G150 | A2FOTO | A2G0ST | A2FOS0 | A2G 151 | A2F208
A20054 | A2F190 | A2G081 | A2G155 | A2G0B2 | A2F154 | A2G158 | A2F0S8 | A2G157 | A2F189 | A2G212 | A2F022 | A2G 158 | A2E0S2 | A2G213
A2D162 | A2D178 | A2F052 | A2E127 | A2FD24 | A2GOBS | A2E102 | A2E027 | A2F034 | A2G183 | A2E074 | A2EO0BS | A2F205 | A2G218 | A2ED4S
| A2D187 | A2D173 | AZFOSS § AZIS. 1 A2E0 | a2z087 | A2E111 | A2E028 | A2FOT1 | A2G185. | A2E0T3 AZE143 | A2F187 "A2G218 | A2E048
A20038 | A2F201 | A2G0B9 | A2G187 | A2GOT0 | A2F153 | AZG168 | A2F0SD | A2G189 | A2F184 | A2G220 | A2F018 | A2G170 | A2E030 | A2G22}
A20008 | A2E022 | A2F158 | A2GOT3 | A2F047 | A2G175 | A20183 | A2G074 | AZE029 | A2G178 | A2F088 | A2GOTS | A2F069 | A2G177 | A2F134
A2D139 | A2E124 | A2G079 | A2F008 | A2GO8C | A2F15S | AZF160 | A2EOTS | A2G224 | A2F023 | A2D193 | A2E011 | A2GO31 A2F04S | A2E088
A2D198 | A2D10S | A2E185 | A2G085 | A2E108 | A2G08S | A2E148 { AZF104 | A2FO31 | A2G087 | A2E0S3 | A2D197 | A2ZFOTs | A2G228 | A2E0E1
A20089 | A2E012 | AZF189 | A2G0D1 | A2F202 | A2G092 | A2F193 | A2G1L1 | A2F127 | A2GDSI | A2F03S { A2G182 | A2F130 | A2G183

A20115 | A2F00S | A2G187 | A2G183 | A2E081 | A2G097 | A2E025 | A2G189 | A2FO097 | A2G228 | A2E058 | A2G190 | A2F110

A20081 | A2E158 | A2F111 | A2GOOS | A2FOST | A2E09S | A2G090 | A2F129 | A2F118 | A2E082 VAZG!OO A2F033 | A2E0S4

A2D076 | A2E043 | A2F103 | A2G103 | A2E1SS | A2F081 { A2EO72 | A2G104 | AZE107 | 'A2F141 | A2D184 | A2G194 | A2E184

A20120 | A2E117 | A2E167 | A2G107 | A2G00S | A2G198 | A2F133 | A2G108 | A2F196 | A2G197 | A2F158 | A2G109

A20002 | AZE093 | A2F034 | A2F117 | A2G200 | A2G113 | A2E147 | A2G114 | A2F105 | A2G115 | A2F046

A2D129 | A2ED1S | A2E105 | A2F080 | A2P142 | A2G119 | A2F124 | A2G120 | A2G202 | A2E123

A20090 | A20058 | A2D136 | A2E044 | A2E099 | A2G123 | A2F198 | A2G124 | A2F112

A2D069 { A20101 | A2E1S2 | A2EO0ST | A2F131 | A2D168

A2D189 | A2D0142 | A20034 | A20088 | A2D174
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Figure 1 continued
Dresden Unit 2 Cycle 15
Core Loading Plan

A2D172 | A20049 | A20032 | A2D144 | A2D199

AZD180 | A2F203 | A2ED21 | A2E131 | A2D113 | A20073

A2F054 | A2GD09 | A2F168 | A2GO10 | A2E154 | A2E049 | A20151. | A20038 | A20098

A2E119 | A2G128 | A2GD13 | A2F014 | A2GD14 | A2F173 | A2F011 | A2E157 | A2E03S | A2D127

A2F021 | A2G018 | A2FOSS | A2G019 | A2E112 | A2G020 | A2G130 | A2F115 | A2F003 | A2E004 | A20D004

A2G024 | A2F148 | A2G133 | A2F174 | A2G025 | A2F197 | A2G134 § A2G002 | A2G028 | A2E122 | A2E121 | A20121

A2E110 | A2G138 | A2D192 | A2F162 | A2E133 | A2G029 | A2E084 | A2F030 | A2E103 | A2G030 | A2F114 | A2E050 | A2D00?

A2EQ013 | A2F004 AZOO;S A2EO78 | A2F108 | A2F149 | A2GO34s A2E14S | A2F08S | A2G003 | A2F118 | A2E098 | A2D045

A2?074 A2G140 | A2E023 | A2G207 { A2FOT9 | A2G141 | A2E017 | A2G0D3IS | A2EQT7 } A2G204 | A2G142 | A2F120 | A20157

A2G146 | A2F192 | AZG147 | A2F012 | A2G040 | A2F125 | A2G148 | A2F183 | A2G041 | A2F199 | A2GO42 | A2F1768 | A2E038 A20095

A2EQB7 | A2G209 | A2FO38 | A2D0188 | A2ED24 | A2G048 | A2F038 | A2F113 | A2E109 | A2G04T | A2E134 | A2G048 AIE!OD A20087 | A2D190

AZE150 | A2F018 | A2G052 | A2E007 | AZD187 | A2F039 | A2G6211 | A2E078 | A2F164 A2F 185 | A2G0S3 | A2F121 | A2G054 | A2E132 | A2014

A2F191 | A2G152 | A2FOBT | A2GOS3 | A2FO7S | A2G153 | A2E009 | A2G059 | A2D191 { A2G 154 | A2FO30 [ A2GOBD | A2F375 | A2E002 | A20019

A2G214 | A2E040 | A2G159 | A2F082 | A2G215 | A2F150 | A2G160 | A2FOT2 | A2G181 | A2F189 | A2G083 | A2G182 | A2G0B4 | A2F198 | A20087

AZEDAT | A2G217 | A2F151 | A2EO90 | A2E0S6 | A2G184 | A2F098 | A2E018 | A2E188 | A2G086 | AZF083 | A2E142 | A2FO73 | A2D1T1 | A2D179

A2ED039 | AZG219 | AZFi7s | A2Ct24 | sacnas | aanvaa | a2F028 | A2E020 | A2E182 | A2GOES AIFP.dz A2E141 | A2F082 | A2D188 AZ.D"G

A2G222 | A2E040 | A2G171 | A2F04 | A2G223 | A2F181 | A2G172 | A2F081 | A2G173 | A2F170 | A2GO71 | A2G174 | A2G0T72 | A2F178 AZDM;

A2F188 | A2G178 | A2F091 | A2GOTS | A2F093 | A2G179 | . A2E00S | A2G077 | A2D188 | A2G180 | A2F094 { A2GOD78 | A2F139 | A2E008 | A2D007

A2E153 | A2F044 | A2G0B2 | A2EDOB | AZD194 | A2F040 ] A2G225 | A2E088 ) A2F1683 | A2F138 | A2G033 | A2F019 | A2G084 | A2E129 | A2D140

A2E079 | A2G227 | A2F009 | A2D193 | A2E0B84 | A2G08S | A2F092 | A2F122 | A2E138 | A2G089 | A2E139-| A2G090 | A2E156 | A2D108 | A2D189

A2G184 | A2F188 | A2G185 | A2F038 | A2G094 | A2F128 | A2G188 | A2F180 | A2G095 | A2F177 | A2GO98 | A2F140 | A2E031 | A2D0%4

A2F029 | A2G191 | APE083 | A2G229 | A2FO9B | A2G192 | A2E019 | A2G008 | A2E080 | A2G193 | A2G230 | A2FO013 | A2D133

A2E059 | A2FO0B3 | A2G101 | A2EOB2 | A2FOTT | A2F182 | A2G102 | A2E151 | A2F087 | A2G231 | A2F119 | A2E1668 , A2D040

A2E181 | A2G195 | A2D185 | A2F135 | A2E140 | A2G105 | A2E0SS | A2F088 | A2E149 | A2G108 | A2FO78 | A2E037 | AzD092

A2G110 | A2F157 | A2G 198 | A2F143 | A2GT11 | A2F18S | A2G199 | A2G004 | A2G112 | A2E183 | A2E108 | A2D13S

A2FD43 | A2G116 | A2F083 | A2G117 | A2E133 | A2G118 | A2G201 | A2FOS1 | A2F123 | A2E118 | A2D003

A2E130 | A2G203 | A2G121 | A2F109 | A2G122 | A2F138 | A2F108 | A2E159 | A2E032 | A2D124

A2F088 | A2G12S | A2F137 | A2G126 | A2E180 | A2E038 | A2D149 { A2D0052 { A2D072

A2D175 | A2F132 | A2E08S | A2E128 | A2D1168 | A2DOTY

A2D165 | A20042 | A20022 | A2D084 | A2D170
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4 ! | slsi'n'B'W W BIN|28{8] ! I |
2 [ b i10]8t9i9i1:1f{9{9|8fwf | t 1 i
1/3]5(7i9:0. B BITIBVIAB ST D AB|B 7B 8 464 S8 BSS D
Bundle Type Descriptions
Buadle Type . Bundle Name & Bundles 1D _Range
1 9x9-2 3.13-7Gd3.5/8GAS.0 . 120 A2G-007 to A2G-126
2 9%9-2 3.13-8Gd5.0 104 A2G-127 to A2G-230
3 9%9-IX 3.48-8GA4.0/9Gd5.0 8 A2G-001 to 006,231-232
8 9I%x9-2 3.13-8GA4.0/8Gd3.0 48 A2D-069 to A2D-160
9 IX9-2 3.13-9GA4.5/9GA3.0 28 A2D-001 to A2D-068
10 9x9-2 3.13-7GA3.S 40 A2D-161 to A2D-200
11 Ix9-2 2.95-8Gd4e.0 84 A2E-001 to A2E-084
12 9%x9-2 2.95-7GA3.0 84 A2E-085 to A2E-168
13 9x9-2 3.13-7GdA3.5 80 A2F-129 to A2F-208
14 9x9-2 3.13-8GA4.0 128 A2P-001 to A2FP-128
BNDIT Rev. 2 Page 4 of 9 JF:HAWINWORD\BNDIT_1.00C 10/13/85 3:57
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ENCLOSURE B

Dresden Unit 2 Cycle 16

Serial Number/Assembly Type Map for MCPR Safety Limit Calculations

(176 SPC ATRIUM 9B assemblies and 548 SPC 9x9-2 assemblies)

The SPC fuel assembly naming scheme is such that first the fuel product line is specified
(9x9-2 or ATRIUM 9B). The fuel type and the enrichment of the fuel bundle design are

. provided. Finally, the number of gadolinia rods and the enrichment of the gadolinia rods

are specified. -

For example, SPC 9x9-2B 3.13 7Gd3.5/8Gd5.0 is a 9x9-2 fuel design, at 3.13% bundle average
enrichment, and has 7 gadolinia rods at 3.5% in some axial heights and 8 gadolinia rods at 5.0% in other
axial heights. '

(3 pages to follow that are excerpts
from previously issued internal ComEd documents)
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D2C16 FLLP Full Core Assembly Serial Numbers

J: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A2E101 A2EL1lS A2E127 A2D086 A2E133

- AQEO071 A2E113 A2G039 A2F070 A2F190 A2F002

A2E041 A2EO083 A2EQ0L A2E074 A2G210 A2F080: A2G007 $2I032 A2G129

A2E003 A2E125 A2G008 -A2G012 A2G011 A2G135 A2G155 $2I031 A2G021 A2F020

A2E042 A2E097 A2F102 A2F090 A2F147 $2I030 A2F089 $2I029 A2G038 A2F058 A2G017

A2EQ51 A2E104 A2G131 A2G022 A2G001 $2I028 A2G016 $2I027 A2G028 $2HO10 A2G056 S2I026

A2E016 A2E126 A2F107 A2G050 A2G137 A2F154 A2GOlS5S $2I025 A2F032 A2G149 A2G150 $2I024 A2F189
A2E070 A2G061 A2F126 A2G232 A2F145 A2G158 $2I1023 A2F004 A2G213 AF024 $2I022 A2FQ0:I A2Gl4S
A2E004 A2G055 A2F172 $2I021 A2G037 $2I1020 A2F144 S2HO009 A2G157 $2I019 A2G0S1 $S2H008 A2G139
10 A2E060 A2E066 A2G043 $2I018 A2G032 $2I017 A2F100 S$2H007 A2G1S51 $2I016 A2F161 $2I015 A2F026 S2HO06
11 A2E096 A2E102 A2G206 A2G156 A2F010 $2I014 A2F022 A2G216 A2G163 $2I013 A2F205 A2F148 A2F194 S$S2H00S A2F207
12 A2E11l4 A2G045 A2F037 A2G127 $2I012 A2G044 A2G132 A2F023 $2I011 A2F171 A2F168 A2F208 $21010 A2G1l38 A2F049
13 A2E120 A2rF034 A2G049 $2I009 A2G031 S$S2HO004 A2G144- S2I008 A2G0S57 $2I007 A2F152 $2I006 A2G023 A2F008 S2I005
14 A2D100 A2F206 S$S2I004 A2G027 A2F065 A2G035 $2I003 A2F101 $2H003 A2F017 S$2H002 A2G143 A2F007 A2G065 A2F0S2
15 A2E137 A2F099 A2G205 A2F027 A2G062 $S2I1002 A2F204 A2G208 A2G212 $2HO0L A2F200 A2F056 $2I001 A2F053 A2F167
16 A2E155 A2F00S A2G187 A2F025 A2G070 #2I002 A2F130 A2G226 A2G220 #2HO01 A2F202 A2F047 #2I001 A2F112 A2F195
17 A2D101 A2F131 #2I004 A2G103 A2F033 A2G097 #2I003 A2F006 #2H003 A2F057 #2H002 A2G181 A2F117 A2G067 A2F048
18 A2E123 A2F071 A2G079 #2I00% A2G099 #2H004 A2G182 ¥2I008 A2G075 #21007 A2F129 #2I006 A2G109 A2F1lli #2I005
19 A2E105 A2G087 A2F110 A2G202 #21012 A2G086 A2G197 A2F046 #2I011 A2F160 A2F1S55 A2F134 #2I010 A2G1l89 A2F105
20 A2E099 A2E111 A2G228 A2G168 A2F045 #2I014 A2F016 A2G218 A2G165S #2I013 A2F187 A2F196 A2F193 #2HO0S A2F133

V@AV E W

21 A2E07S A2E061 A2G085 #2I018 A2G100 #2I017 A2F104 #2H007 A2G177 #2I016 A2F141 #2I015 A2F061 ¢2HO06

22 A2E043 A2G073 A2F159 #2I021 A2G091 #2I020 A2F1S6 #2H009 A2G169 #2I019 A2G081 #2H008 A2G190

23 A2E081 A2G069 A2F127 A2G006 A2F158 A2G170 #2I023 A2F113 A2G221 A2F01S #2I022 A2F124 A2G183

24 A2EQ12 A2E152 A2F084 A2G080 A2G188 A2F153 A2G113 #21025 A2F078 A2Gl7S5 A2G176 #2I024 A2F184

25 A2E022 A2E093 A2G196 A2G108 A2G00S #2I1028 A2G114 #2I027 A2G104 #2HO10 A2GO74 #2I102%

26 A2E053 A2EL117 A2F103 A2F069 A2F142 #2I030 A2F031 #2I029 A2G092 A2F059 A2G115

s .27 R A2E044 A2E124 A2G124 A2G120 A2G119 A2G194 A2G167 #2I031 A2G107 A2F035
. 28 A2E057 A2E072 A2EQ01S5 A2E073 A2G224 A2F097 A2G123 #2I032 A2G200C

29 ) A2E082 A2E16d4 A2G093 A2F068 A2F201 A2F060

30 . A2E165 A2E158 A2E146° A2D105 A2EOQSS

'J:16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

I

1 AZE145 A2D097 A2E142 A2E098 A2E100

2 A2F011 A2F198 A2F075 A2G040 A2E110 A2EQ78 :

3 A2G130 %2I032 A2G010 A2F079 A2G211 A2E056 A2E035S A2E064 A2E021

4 A2F012 A2G026 $2I031 A2G162 A2G136 A2G014 A2GO13 A2G009 'A2E132 A2E049

S A2G018 A2F072 A2G041 %2I029 A2F088 %2I030 A2F173 A2F087 A2F114 A2E121 A2E024 -

6 %2I026 A2G0S9 $2HO010 A2G029 $2I027 A2G019 $2I028 A2G002 A2G025 A2G1l34 A2E094 A2E002

7 A2F150 %2I024 A2G153 A2G154 A2F038 %2I025 A2G020 A2F169 A2G204 A2G053 A2F003 A2E131 A2E036

8 A2G146 A2F014 %2I022 A2F063 A2G214 A2F106 %2I023 A2G159 A2F146 A2G003 A2F125 A2G064 A2EQ77

9 A2G140 $2H008 A2G0S52 %2I019 A2G160 %2H009 A2F175 %2I020 A2G042 $%2I021 A2F176 A2G060 A2EQS50

10" %2H006 A2F050 %2I015 A2F162 %2I016 A2G152 %2H007 A2F113 %2I017 A2G033 $%21018 A2G048 A2E067 A2E076

11 A2F197 %2H005 A2F183 A2F174 A2F151 %2I013 A2G164 A2G217 A2F062 %2I014 A2F018 A2G1l61 A2G207 A2E1S§8 A2E154
12 A2F0SS5 A2G141 %2I010 A2F191 A2F165 A2F164 $%2I011 A2F021 A2G133 A2G047 $2I012 A2G128 A2F074 A2G046 A2E157
13 %2I005 A2F116 A2G024 %2I1006 A2F149 %2I007 A2G058 %2I1008 A2G147 $%2HO004 A2G034 %2I009 A2G054 A2F096 A2E119
14 A2F073 A2G066 A2F115 A2G148 $2H002 A2F085 %2HO003 A2F121 %2I003 A2G036 A2F064 A2G030 %2I004 A2F203 A2D113
15 A2F166 A2F054 $21001 A2F030 A2F199 %2H001 A2G215 A2G209 A2F192 %2I1002 A2G063 A2F039 A2G142 A2F120 A2E103
16 A2F137 A2F086 A2I001 A2F094 A2F177 A2HO01 A2G223 A2G227 A2F186 A2I002 A2G071 A2F040 A2G230 A2F013 A2E149
17 A2F082 A2G068 A2F051 A2G186 A2H002 A2F067 A2HO003 A2F019 A2I003 A2G098 A2F083 A2G106 A2I004 A2F132 A2D116
18 A2I005 A2F119 A2G110 A2I006 A2F1B82 A2I007 A2G076 A2I008 A2G185 A2HO004 A2G102 A2I009 A2G084 A2F028 A2E130
19 A2F093 A2G192 A2I010 A2F188 A2F138 A2F163 A2I011 A2F043 A2G198 A2G089 A2I012 A2G203 A2F029 A2G0B8 A2E159
20 A2F185 A2HO0S A2F180 A2F143 A2F179 A2I013 A2G166 A2G219 A2F041 A2I014 A2F044 A2G173 A2G229 A2E162 A2E160
21 A2HO06 A2F066 A2I015 A2F135 A2I016 A2G178 A2HO007 A2F122 A2I017 A2G101 A2I018 A2G090 A2E079 A2E068
22 A2G191 A2HOO08 A2G082 A2I019 A2G172 A2H009 A2P139 A2I020 A2G096 A2I021 A2F140 A2G078 A2E037 .
23 A2G184 A2F109 A2I022 A2F042 A2G222 A2F077 A2I023 A2G171 A2F157 A2G231 A2F128 A2G072 A2EQB0
24 A2F181 A2I024 A2G179 A2G180 A2F009 A2I025 A2G118 A2F170 A2G193 A2G083 A2F123 A2E128 A2E031
25 A2I026 A2G077 A2HO10 A2G105 A2I027 A2G117 A2I028 A2G004 A2G1l11 A2G199 A2E118 A2E006 !
26 A2G116 A2F081 A2G095 A21029 A2F092 A2I030 A2F136 A2F091 A2F076 A2E106 A2E084
27 A2F036 A2G112 A2I031 A2G174 A2G195 A2G122 A2G1l21 A2G125 A2E129 A2E038
28 A2G201 A2I032 A2G126 A2F098 A2G22S ARE(S55 A2E032 A2E069 A2E065

29 A2F108 A2F178 A2F095 A2G09%4 A2E161 A2EQ62 .
30 A2EL51 A2D108 A2E141 A2E166 A2E1S56 .

)
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D2C16 FLLP Full Core Fuel Types

J: 1t 2 3 4 % & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 329 10
I: -
1 12 12 12 8 12 12 B8 12 12
2 11 12 1. 14 13 14 14 13 14 3 12 11
Y 3 11 i1 11 11 2 14 1 S 2= 2 5 1 14 2 11 11 11 1%
q 11 12 ¢ 1 1 2 2 S5 1 1 14 1 s 2 2 11 1 12 1t
5 11012 14 1¢ 13 0S5 14 05 L 14 1 1 14 1 %5 14 5 13 14 13 12 11
6 it 12 2 ¢t 3 s 1S 1 4 1 S S 1 4 i 5 1 5 3 o2 12 1
7 11 12 14 1 2 13 1 S 1 2 2 5 13 13 5 2 2 14 5 L 13 2 1 14 12 11
8 1101 1403 13 02 05 14 2 1405 142 2 14 5 14 2 14 S 2 13 3 14 1 11
9 11 1 13 s 1 s 13 4 2 S 1 4 2 2 4 1 s 2 4 13 S i 5 13 31 i1
1111 1 S 1 5 14 4 2 5 13 S5 14 4 a4 14 S 13 S 2 4 14 5 1 S 1 i1 iv
12012 2 2 14 5 14 2 2 5 13 13 13 4 13 13 4 13 13 13 S5 2 2 14 5 14 2 2 i2
12 1 14 2 S -1 2 14 5§ 13 13 13 S 2 14 14 2 5 13 13 13 S 14 2- 1 5 2 14 A
12 14 1 5 1 4 2 5 1 5 13 5 1 14 S 5 14 1 5 13 5.1 5 2 ¢ r 5 1 i3 11
8 13 S 1 14 1 S5 14 4 14 4 2 14 1 1d 14 ! 14 2 4 14 4 14 S 1 14 1 5 i3 2
12 14 2 14 1 S 13 2 2 4 13 14 5 14 13 13 14 5 14 13 4 2 2 13 S 1 14 2 14 12
12 14 2 14 1 5 13 2 2 4 13 14 5 14 13 13 14 5 14 13 4 2 2 13 S 1 14 2 14 2
8 13 5 1°14 1 5 14 4 14 4 2 14 1 14 14 1 14 2 4 14 4 14 5 1 14 1 5 13 3
12 14 1 5 1 4 2 5 1 5 13 S5 1 14 5 5 14 1 S5 13 5 1 S 2 4 1 .S 1 14 12
121 14 2 5 1 2 14 5 13 13 13 5 2 14 14 -2 S 13 13 13 S 14 2 i 5 2 14 112
1212 2 2 14 5 14 2 2 S 13 13 13 4 13 13 4 13 13 13 S5 2 2 14 5 4 2 2 12 iz
i 11 1 s 1 5 14 4 2 5 13 5 14 4 4 14 S 13 S 2 4 MM S5 1 5 1 11 11
121 13 s 1 5 13 4 2 5 1 4 2 2 4 1 .5 2 & 13 5 1 5 13 1 11
11 1 14 3 13 2 5 14 2 14 5 14 2 2 14 S5 14 .2 14 S5 2 13 3 14 1 11
11 12 1¢ 1 2 13 1 5 14 2 2 5 13 13 -5 2 2 14 5 1 13 2 1 14 12. i1
1+ 12 2 1 3 s 1 5 1 4 1 5 5 1 4 1 5 1 5 3 o2 12 1
11 12 14 14 13 5 14 S5 1 14 1 1 14 » 5 14 S5 13 14 14 12 11
11 12 1 1 i 2 2 5 1 14 1 1 s 2 2 1 1 1 12 11
i1 11 11 11 2 14 1 S 2 2 S 1 14 2 11 11 11 11
' 1t 12 1 14 13 14 14 13 14 1 12 11
12 12 12 8 12 12 8 12 12 12
Assembly Type Cycle Fresh Assembly ID
1 15 A2G007 - A2G126
2 ' 15 A2G127 - A2G230
3 15 A2G001 - A2G006, 231, 232
4 16 A2H's, %2H's, #2H’'s, and S$S2H's
5 16 ' A2I's, %2I's, #2I's, and $2I's
8 12 " A2D069 - A2D160
11 13 A2E001 - A2E084
12 13 : A2E085 - A2EL68
13 14 A2F129 - A2F208
14 ' 14 A2F001 - A2F128

ol
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1.2 Core Nuclear Design

1.2.1 Core Configuration and Licensing Exposure Limits

Assembly Name

SPC 9x9-2 3.13 8Gd3.0/8Gd4.0

SPC 9x9-2 2.95 8Gd4.0

SPC 9x9-2 2.95 7Gd3.0

SPC 9x9-2B 3.13 7Gd3.5

SPC 9x9-2B 3.13 8Gd4.0

SPC 9x9-2B 3.13 7Gd3.5/8Gd5.0

SPC 9x9-2B 3.13 8Gd5.0

SPC ATRIUM-9B 3.48 8Gd4.0/9Gd5.0

SPC ATRIUM-9B 3.30 9Gd3.0/11Gd6.0/9Gd6.0
SPC ATRIUM-9B 3.48 9Gd3.0/11Gd5.0/9Gds.0

Errclosvre B
IS lﬁ%

Cycle Number
Loaded in Core
12 8
13 52
13 56
14 80
14 128
15 120
15 104
15 8
16 40
16 128

e 3




ENCLOSURE C
Dresden Unit 2 Cycle 15
Target Control Rod Patterns
For MCPR Safety Limit Calculations

(11 pages to follow that are excerpts
from previously issued internal ComEd documents)



D2C15 STEP THROUGH 80C

Frsocosere O 2os5e /

Delta E: MWd/MTU. (GWd) 0« .00 )

Power: MWt 2527.0 (100.00 %)
~ Core Pressure: psia 1022.6

Inlet Subcooling: BTU/1bm -23.36

Flow: Mlb/hr - 95.55 ( 97.50 %)

2 610 14 18 22 26 30 34 38 42 46 50 54 58
59 e e e es .
55 e e e e e e e 55
51 e e e e e 51
Y A 1 T Ty |, R Y
.
39 <- ;e == 12 -x e 2o 16 <= == - 12 -- - -- 39
S -
31 <= 4 - <= = 16 - == 2= 16 -- -- -- 4 -- 31
7/ 1
yx SRS R VS VIR RS
T R U S I
15 o a-emem es 12 a0 an 12 e -- -- - 15
11 e e et e s e e e ol 1n
7 R T 7
3 S -3
2 610 14 18 22 26 30 34 38 42 46 50 54 58

~ D2C15 STEP THROUGH - . 500 ‘de/MTU

Delta E: MWd/MTU, (GWd) 500.0 ¢ 60.67 )

Power: MWt : 2527.0 (100.00 %)

Core Pressure: psia 1022.6 , S
Inlet Subcooling: BTU/1bm =~ -23.36 i

Flow: Mib/hr 95.55 ( 97.50 %)

2 61014 18 22 26 30 34 38 42 46 50 54 58
59 e e e
55 e e e 4w e e BB
) 51
A R 'V
83 a- se e e e e e e aeen e oo 43
39 <« -- <= 12 == == == 16 == == == 12 == oo -2 39
35 - - e e e em e em e e e e e o o2 35
31 <= 4 -- o 16 4= -5 -- 16%- -- -- 4 -2 31
7 Y4
23 - cx == 12 - e 1o 16 <7 < == 12 o= -- -- 23
L L
T V- JESH R V. S [
11 e e e e e e e 11
7 TS 7
3 S 3
2 610 14 18 22 26 30 34 38 42 46 50 54 58



02C15 STEP THROUGH

Delta E: MWd/MTU. (GWd)
Power: MWt
Core Pressure: psia

Inlet Subcooling: BTU/1bm
‘Flow: Mlb/hr

59

.55

51
47
43

2 61014

39 -- --
35 -- --

23

.19

15
11
7
3

Delta E: MWd/MTU,

31 -- 4
-2

12 -
12 -

12 --
16 --
12 --

1000 Mwd/MTU

Lusaiosewe O 2Pa5e &

500.0 ( 60.67 )
2527.0 (100.00 %)

1022.6
-23.36

95.55 ( 97.50 %)

PR
TnnpnIl
BT TRIT
SRR
ILIBRLE
SR TR
LuTInT

10 14 18 22 26 30 34 38 42 46 50 54

Cycle 15 Exposure 1500.0 Mwd/MTU

Power: MWt
* Core Pressure: psia

Inlet Subcooling: BTU/1bm

Flow: MIb/hr

59
55
51
47
43
39
35
31

2 610 14

-- 10
-- 10

18 22 26 30

-- 10
-- 16
-- 10

(GWd) - -

2527.0 (100.00
1022.6

-23.36 .
95.55 ( 97.50

S

18 22 26 30 34 38 42°46 50 54 58

55
51
47
43
39

31
27
23
19

15

58

500.0 ¢ 60.67 )

1)

9

34 38 42 46 50 54 58

S [

e em oo 16 - - 4
16 e e i0
Ll
LT

30 34 38 42 46 50 54

58

11



D2C15 STEP THROUGH 2000 Mwd/MTU

Lhsevosere & 7ASES

Delta E: MWd/MTU, (GWd) 500.0 ( 60.67 )
Power: MWt 2527.0 (100.00 %)
Core Pressure: psia 1022.6
Inlet Subcooling: BTU/1bm -23.36
Flow: Mlb/hr 95.55 ( 97.50 %)

2 6101418 22 26 30 34 38 42 46 50 54 58
59 e e em s 59
55 e 55
51 e e e e e s 51
B R I Y
T X
39 -x c- e B e e - 14 - o- - 8 - -- -2 39
- S e
) ST SR v RN /O O
27 <+ e me e e e e e m e e e e e 2 2]
23 <« wr se B ex <o -S14 em e oo B e - -2 23
L S L T T "
15 < sx ceem B v ocm - Be-o=m w- - 15
1 T 11
7 e G 7
3 S 3

2 610 14 18 22 26 30 34 38 42 46 50 54 58

- D2C15 STEP THROUGH 2500 MWd/MTU

Delta E: MWd/MTU. (GWd) = 500.0 ( 60.67 )
Power: MWt - 2527.0 (100.00 %)
Core Pressure: psia : 1022.6
Inlet Subcooling: BTU/1bm. -23.36
Flow Mib/hr : 95.55 ( 97.50 %)

2 61014 18 22.26 30 34 38 42 46 50 54 58
59 - e 59
55 et Qe e . B
51 51
87 o eeee e B w80 - B -- - - - 4]
S &
39 -- -« <= B8 --36--12--36-- 8- -- -- 39
- 1
31 -- 0 -- 40 -- 12 == == - 12 -- 40 -- 0 -- 31
7 Y%
23 <= <o 2 B --36--12--36 -- B -- -- -- 23
L T
15 <o c-eman B =80 -« B - -- -- -= 15
11 e e e e d el ol 1
7 Y 7
3 e e e s 3
2 610 14 18 22 26 30 34 38 42 46 50 54 58



@

D2C15 STEP THROUGH 3000 MWd/MTU

EAl miosere /2 AASe f%//

Delta E: MWd/MTU, (GWd) 500.0 ¢ 60.67 )

Power: MWt 2527.0 (100.00 ®
Core Pressure: psia 1022.6
Inlet Subcooling: BTU/1bm -23.36
Flow: Mlb/hr 95.55 ( 97.50 %)

2 6101418 2226 30 34 38 42 46 50 54 58
59 - e e e e- 59
55 S | © 55

51 s 5]
47 - - 40 -- 6 --36-- 6--40 -- -- 47
S |
39 -- -- == 6 --36--12--36-- 6-- -- -- 39
-
3 -- 0 --36-- 12 -- == == 12 -- 36 -- 0'-- 31
7 .
23 <= <= - 6 - 36 - 12 - 36 -~ 6 -- -- -- 23
L I I
15 - --480 - 6--36-- 6--40 -- - 15

11 me e e el el sl 11
7 IR LT R 7
3 e e e 3

2 610 14 18 22 26 30 34 38 42 46 50 54 58

D2C15 STEP THROUGH . 3500 MWd/MTU
© Delta E: Mdd/MTU. (GWd)- 500.0 ( 60.67.)
Power: Mt £ 2527.0 (100.00 %)
Core Pressure: psia - 1022.6
Inlet Subcooling: BTU/1bm.  -23.36
Flow: MIb/hr : 95.55 ( 97.50 %)
2 610 14 18 22 26 30 34 38-42 46 50 54 58
59 e e e ot 59
55 ce o 4D - 0 -- 40 = - 55

3 51
47 - == 3B - 4--32 -- 4 --38 - -- 47
|
39 - 40 -- 4 -- 36 -- 12 -- 36 --. 4 -- 40 -- 39
- =
31 -- 0 --32+-12-- - --12--32-- 0--31
27 w5 en em e e e e et e e e en e en a2 7T
23 -- 40 -- 4 -- 36 -- 12 -- 36 -- 4 -- 40 -- 23
1L S
15 - --38-- 4--32-- 4--38---- 15

11 e e e e em e e ee e e 11
7 ce =80 == 0 -- 40 -- -- 7
3 e e e e 3

2 61014 18 22 26 30 34 38 42 46 50 54 58
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D2C15 STEP THROUGH '3500.1 MWd/MTU

fry il osdne 7 ase S

Delta E: MWd/MTU. (GWd) d( .01)
Power: MWt 2527.0 (100.00 %)
Core Pressure: psia 1022.6
Inlet Subcooling: BTU/1bm -23.36 )
Flow: Mib/hr 95.55 ( 97.50 %)

2 610 14 18 22 26 30 34 38 42 4650 54 58
59 R - 59
55 -- -- 40 -- 32 -- 40 -- -- 55
51 T N TR T TP 51

47 - - 0 --26-- 0--26-- 0---- 47
S
39 -- 40 -- 26 -- 0 -- 42 -- 0 -- 26 -- 40 -- 39
- -
31 --32-- 0--42-- 0--42-- 0 --32--3l
7 1
23 -- 40 - 26 -- 0 --42-- 0 -- 26 -- 40 -- 23
L S U
15 -« 0-=26-- 0--26-- 0---- 15

i 1
7. <o - 80 - 32 -- 40 -- -- -7
3 e e e s 3
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: D2C15 STEP THROUGH . 4000 MWd/MTU -
Delta E: MWd/MTU. (GWd) 499.9 ( - 60.66 )
Power: MWt ©2527.0 (100.00 %)
Core Pressure: psia - - 1022.6 .

Inlet Subcooling: BTU/1bm  -23.36
Flow: Mlb/hr , ' 95.55 (- 97.50 %).
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02C15 STEP THROUGH 4500 Mwd/MTU
205 e &

Delta E: MWd/MTU. (GWd) 500.0 ( 60.67 )
Power: MWt 2527.0 (100.00 %)
Core Pressure: psia 1022.6

Inlet Subcooling: BTU/1bm  -23.36

Flow: Mib/hr 95.55 ( 97.50 ¥
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D2C15 STEP THROUGH 5000 Mwd/MTU
Delta E: MWd/MTU. (GWd) 500.0 ( 60.67 )
Power: MWt 2527.0 (100.00 %)
Core Pressure: psia 1022.6
Inlet Subcooling: BTU/1bm -23.36
Flow: Mib/hr 95.55 ( 97.50 %)
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D2C15 STEP THROUGH 5500 MwWd/MTU
FRIcLdfce O~

nse/

Delta E: MWd/MTU. (GWd) 500.0 ( 60.67 )
Power: Mwt 2527.0 (100.00 %)
Core Pressure: psia 1022.6
Inlet Subcooling: BTU/1bm -23.36
Flow: Mlb/hr : 95.55 ( 97.50 %)

2 610 14 18 22 26 30 34 38 42 46 50 54 58
e e e 59
55 - =
- 51
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" D2C15 STEP THROUGH 6000 MWd/MTU

Delta E: MWwd/MTU. (GWd) 500.0 ¢ 60.67 )
Power: MWt o 2527.0 (100.00 %)
Core Pressure: psia . 1022.6

Inlet Subcooling: BTU/1bm -23.36

Flow: Mib/hr . 95.55 ( 97.50 %)
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D2C15 STEP THROUGH

Delta E: MWd/MTU,
Power: MWt
Core Pressure: psia

Inlet Subcooling: BTU/]bm

Flow: Mib/hr
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47
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35
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2

6 10

02C15 STEP THROUGH

14

0

28

0

28

(GWd)

6500 Mwd/MTU

500.0 (
2527.0

- 1022.6

18 22 26 30 34

28 -- 0
4 - --
-2 0

28 -- 0

18 22 26 30

Delta E: MWd/MTU. (GWd) .
Power: MWt -
Core Pressure: psia :
Inlet Subcooting: BTU/1bm

Flow: Mlb/hr

59
55
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47
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D2C15 STEP THROUGH 7500 Mwd/MTU _
Fiotosor €

2952 F

Delta E: MWd/MTU. (GWd) 500.0 ( -60.67 )
Power: MWt 2527.0 (100.00 %)
Core Pressure: psia 1022.6
Inlet Subcooling: BTU/1bm -23.36
Flow: Mib/hr 95.55 ( 97.50 %)

2 61014 18 22 26 30 34 38 42 46 50 54 58
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D2C15 STEP THROUGH 8000 MWd/MTU

Delta E: MWd/MTU, (GWd) 500.0 ( 60.67 )
Power: MWt 2527.0 (100.00 %)
Core Pressure: psia 1022.6
Inlet Subcooling: BTU/1bm -23.36
Flow: Mib/hr 95.55 ( 97.50 %)
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D2C15 STEP THROUGH 8500 MWd/MTU
Eiroloserre &

2S5 SO

Delta E: MWd/MTU, (GWd) 500.0 ( 60.67 )
Power: MWt 2527.0 (100.00 %)
Core Pressure: psia 1022.6
“Inlet Subcooling: BTU/1bm -23.36
Flow: Mlb/hr 85.55 ( 97.50 %)

2 6101118 22 26 30 34 38 42 46 50 54 58
59 e e e - 59
55 e e e e e am en e 55
51 T
47 o e 6 e e e Bemes e 6 - - 47
"
L O X
S -
) [P - [ T B o1
.
2 S O N T &
L U
15 <= -« 6 ---- B 6---- 15

11 e e e e e e e 11
7 e e e e e e e o 7
R -3

2 61014 18 22 26 30 34 38 42 46 50 54 58

D2C15 STEP THROUGH . 9000 MwWd/MTU

Delta E: MWd/MTU, (GWd) ~ 500.0 ( . 60.67 )
Power: MWt 2527.0 (100.00 %)
Core Pressure: psia 1022.6
Inlet Subcooling: BTU/1bm -23.36
Flow: Mib/hr : 95.55 ( 97.50 %)
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D2C15 STEP THROUGH

9500 MwWd/MTU

Delta E: MWA/MTU. (GWd) 500.0 ¢ 60.67 )
Power: Mut
Core Pressure: psia 1022.6
Inlet Subcooling: BTU/1bm -23.36

Flow: MIb/hr
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D2C15 STEP THROUGH = 10025 MWd/MTU

Power: MWt

Core Pressure: psia ©1022.6

~ Inlet Subcooling: BTU/1bm  -23.36
Flow: Mib/hr
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ENCLOSURE D
Dresden Unit 2 Cycle 15

Beginning of Cycle Bundle Average Exposure Distributions
For MCPR Safety Limit Calculations

Units in Gwd/Mt

Note that only bundle average exposure information for the lower right quadrant of the
reactor was readily retrievable from currently existing documentation generated in 1994.
The bundle average exposures in the other three quadrants are symmetric to the
information that follows.

(1 page to follow that is an excerpt
from previously issued internal ComEd documents)



sMICROBURN * D2C15 STEP THROUGH BOC ’ o #%  CYCLE 15 =%  CYCLE MWD/MT .0

EDIT OF MASS-MEIGHTED EXPOSURE,  IN UNITS OF 10+% 0 . _
1 2 3 4 S 6 7 8 9 10 M 122 13 14 15

1 24.080 .000 11.518 25.051 19.724 .000 14.508 25.024 21.663 .000 14.429 24.324 13.389 28.198 29.829
2 .000 24.138  .000 14.539 .000 12.378 .000 14.061 _ .000 14.271 .00 .00 .000 13.281 29.936
3 11.470 .000 14.684 .000 14.411 .000 23.282 .000 26.117 .000 13.840 .000 12.340 24.491 33.434
4 25.014 14,401 ,000 25.201 26.772 14.178 .000 23.652 14.060 10.750 .000 14,306 .000 23.834 34.323
S 19.651 .000 14.367 25.931 22.770 . .000 14.408 13.923 24.870 .000 24.352 .000 25.648 27.282 34.976
6 .000 12.315 .000 14.117 .000 14.582 _ .000 12.808  .000 10.729  .000 12.971 25.395 33.379

7 14,460 .,000 23,107 .000 14.413 ,000 22.746 .000 20.918 .000 .000 13.241 31.827 .

8 24.981 14.005 .000 23.504 13.854 12.696 _ .000 18.815 14.076  .000 13.050 25.455 31.435

9 21.600 .000 26.898 14.011 24.822 .000 21.169 14.052 18.759  .000 13.837 25.269 33.795

0 .000 14.20% ,000 10.744 .000 10.649 .000 .000 .000 26.032 25.156 33.131

114,378 .000 13.828 .000 24.303 .000 .000 13.021 13.762 25.160 33.512

2 264,303 .000 .000 14.247 .000 12.948 13.215 25.503 25.242 32.983

313,364 .000 12.331 .000 25.646 25.360 31.785 31.397 33.701 ’

4 28,409 13,169 24.416 23,771 27.307 32.970 . -

5 29.706 30.047 33.718 34.305 35.025

;28 0t
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ENCLOSURE E
Dresden Unit 2 Cycle 15

End of Cycle Bundle Average Exposure Distributions
For MCPR Safety Limit Calculations

" Units of GWd/Mt

Note that only bundle average exposure information for the lower right quadrant of the
reactor was readily retrievable from currently existing documentatton generated in 1994.
The bundle average exposures in the other three quadrants are symmetric to the
information that follows.

(1 page to follow that is an excerpt
from previously issued internal ComEd documents)



| MICROBURN * D2C15 STEP THROUGH

EDIT OF MASS-WEIGHTED EXPOSURE, - IN
1 2 3 4 5

2.729 13.336 24.582 35.229 30.502
3.340 35.462 14.093 27.400 13.927
14,101 27.854 14.095 27.121
27.294 14.108 34.499 35,765
13.954 27.099 34.996 32.214
25.681 13,965 26.721
13.774 34.414 13.395
26.246 13,402 33.011
12.994 37.269 24.579
26.856 13.587 23.555
13.774 26.466 13.507
12.356 12.908 25.591
10.921 22.577 10.268
20.822 30.796 29.588
33.745 37.006 37.187

N b
owng
) ‘“’:"
&3¢

27.040
24.641
34.114
13.350
34.614
11.503
32.765
31.845
37.223

DB OOONONEWN =
b U O A = Ll A
o:,uru
w
-
o

- b

13.928 27

10025

UNITS OF 10=»
6 7

13.869 26.873
25.724 13.746
13.936 34.550
26.746 13.373
13.918 27.023
.560 13.784
13.789 33.889
25.261 13.133
13.307 31.647
23.181 12.339
12.510 11.363
22.865 21.967
31.369 36.176
36.126

-

0.
a.

33.529
26.275
13.393
33.137
24.696
25.366
13.134 31.429
27.595 23.099
23.073 26.394

9
30.444
12.989
36.553

34.161
13.306

34.799 36. 159

24.622°

w%  CYQLE 15  »»

10 1 12 13 14 15
13.511 26.460 32.939 21.965 34.024 33.361
26.914 13.760 12.341 10.906 20.921 33.634
13.587 26.471 12.893 22.560 30.844 36.714
23.557 13.496 25.627 10.250 29.631 37.195
13.343 34.651 11.487 32.754 31.811 37.169
23.269 12.499 22.859 31.393 36.517
12.338 11.354 21.973 36.206
11.947 22.563 31.610 34.829
9.960 21.719 29.946 36.243
32.548 30.030 35.961
30.037 36.366
35.824

CYCLE MED/MT  10025.0

/ PL s
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ENCLOSURE F
Dresden Unit 2 Cycle 16
Target Control Rod Patterns ,
For MCPR Safety Limit Calculations

(13 pages to follow that are excerpts
from previously issued internal ComEd documents)
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DRESDEN-2 CYCLE 16 RODS AT BOC - 0 MWD/MT

Delta E: MWd/MTU, (GWd) 0t .00 )

Power: MWL 2527.0 (100.00 %)

Core Pressure: psia : 1020.0

Inlet Subcooling: Btu/lbm -22.40
Flow: Mlb/hr 98.00 (100.00 ¥}
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DRBSbBN-2 CYCLE 16 RODS AT 250 MWD/MT

Delta E: MWA/MTU, (GWd) 250.0 ( 30.45 )
Power: MWt ’ 2527.07{100.00 t)
Core Presgure: psia 1020.0
Inlet Subcooling: Bru/lbm -22.40
Flow: Mlb/hr : 98.00 (100.00 %)
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DRESDEN-2 CYCLE 16 RODS AT 500 MWD/MT

Delta E: MWA/MTU, (GHWd)

Power: MWt

Core Pressure: psia

Inlet Subcooling: Btu/lbm
Flow: Mlb/hr

2 6 10 14 18 22 26 30 34

EFACosese

250.0 ( .30.45 )

2527.0 (100.

1020.0
-22.40

98.00 (100.

38 42

00 %)
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46 50 54 58
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DRESDEN-2 CYCLE 16 RODS AT 1000 MWD/MT

Delta E: MWA/MTU, (GWd}
Power: MWt '

Core Pressure: psia

2
1

Inlet Subcooling: Bru/lbm -

Flow: Mlb/hr
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DRESDEN-2

Delta E: MWA/MTU, (GWd)

Power: MWC

Core Pressure:

psia

Inlet Subcooling: acullsm
Flow: Mlb/hr

2 6 10 14

18 22 26 30

Frl oL os e S

CYCLE 16 RODS AT 1500 MWD/MT

500.0 ( 60.89 )
2527.0 (100.00 &)
1020.0
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40
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42 46 S0 54 S8

38 42 46 50 54 S8

.

59
S5
51
47
43
39
35
31
27
23
19
15
11

DRBSDEN-2 CYCLE 16 RODS AT 2000 MWD/MT

‘Delta E: MWA/MTU, (GWd)

pPower: MWT

Core Pressure: psia

inlet .Subcooling: Btu/lbm

- Flow: Mlb/hr
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' DRESDEN-2 CYCLE 16 RODS AT 2500 MWD/MT

Delta E: MWd/MTU, (GWd) 500.0 { 60.8;3
Power: MWC . 2527.0 (100.00 %)
Core Pressure: psia . 1020.0

Inlet Subcooling: Btu/lbn; -22.40

Flow: Mlb/hr 98.00 {100.00 %)
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DRESDEN-2 CYCLE 16 RODS AT 2500.1 ﬂHD/MT

Delta E: MWA/MTU, (GWd) N 01

}

Power: MWt . . 2527.0 (100.00 %)

Core Pressure: psia . 1020.0
Inlet Subcooling: Btu/lbm -22.40
Flow: Mlb/hr ' . 98.00 (100.00 %

“
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DRESDEN-2 CYCLE 16 RODS AT 3000 MWD/MT

Delta E: MWd/MTU, (GWd) 499.9 ( 60.88 i
Power: MWt 2527.0 (100.00 %)
Core Pressure: psia 1020.0
Inlet Subcooling: Btu/lbm -22.40
Flow: Mlb/hr . 98.00 (100.00 %)
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DRESDEN-2 CYCLE 16 RODS AT 3500 MWD/MT

_Delta E: MWA/MTU, (GWd) 500.0  60.89

Power: MWL . 2527.0 (100.00 %)

Core Pressure: psia 1020.0

Inlet Subcooling: Btu/lbm .22.40

Flow: Mlb/hr 98.00 {100.00 %)

3 6 10 14 18 22 26 30 34 38 42 46 50 S4
59 e e e e -
55 T
51 B LI T
37 ce ee 12 e e e Qe e a2 12 -- -
43 e e e e es e ee ee e ee ol o ol
39 wr me ee e ae 0 ee ee ee Q en en e -
36 - ee e -- e e e e el
3 Y
3 T TR
£ S T J Uy S
19 ce eemeee e ee e e e ol ..

15 LR LR AR AR L TR I S

1 B L T I U S
7 e e e e e e L
3 e e e e

2 6 10 14 18 22 26 30 34 38 42 46 50 S4

S8

-- 31

58

ERIrtof o
Pase S



Ciiocosoee j=

S | | ?/gg -

DRESDEN-2 CYCLE 16 RODS AT 4000 MWD/MT

Delta E: MWd/MTU, (GWd) 500.0 ( 60.89 )
Power: MWt . 2527.0 (100.00 %)
Core Pressure: psia 1020.0

Inlet Subcooling: Btu/lbm -22.40

Flow: Mlb/hr 98.00 (100.00 %}
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DRESDEN-2 CYCLE 16 RODS AT 4500 MWD/MT
Delta E: MWA/MTU. (GWd) 500.0 { 60.89 )
Power: MWt . 2527.0 (100.00 %)
Core Pressure: psia 1020.0.
! Inlet ‘Subcooling: Btu/lbm -22.40' .
Flow: Mlb/hr : 98.00 (100.00 V)
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ENCLOSURE G
Dresden Unit 2 Cycle 16

Beginning of Cycle Bundle Average Exposure Distributions
For MCPR Safety Limit Calculations

Units in Gwd/Mt

(1 page to follow that is an excerpt
from previously issued internal ComEd documents)
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ENCLOSURE H
Dresden Unit 2 Cycle 16

End of Cycle Bundle Average Exposure Distributions
For MCPR Safety Limit Calculations

Units of GWd/Mt

(1 page to follow that is an excerpt
from previously issued internal ComEd documents)
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ENCLOSURE 1
Dresden Unit 2 Cycle 15

Radial Power Distribution Histogram Used as Input to the
D2C15 MCPR Safety Limit Calculations

(1 page to follow that is an excerpt
from previously issued SPC documents)
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ENCLOSURE J

Dresden Unit 2 Cycle 16.

Radial Power Distribution Histogram Used as Input to the
D2C16 MCPR Safety Limit Calculations

:(1 page to follow that is an excerpt

from previously issued SPC documents)
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ENCLOSURE K

Dresden Unit 2 Cycle 15

Local Peaking Factor Distribution Used as Input to the
D2C15 MCPR Safety Limit Calculations

(3 pages to follow that are excerpts
from previously issued SPC documents)
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ENCLOSURE L
Dresden Unit 2 Cycle 16

Local Peaking Factor Distribution Used as Input to the
D2C16 MCPR Safety Limit Calculations

(2 pages to follow that are excerpts"
from previously issued SPC documents)
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