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Commonwealth-Ediso~mpany 

Dresden Generating s9 
6500 North Dresden Road 
Morris, IL 60450 
Tel 815-942-2920 

March 28, 1998 

JMHL TR: #98-0093 

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

ComEd 

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, 

(---9ao-33-10-2oa-9~9c,3;1~-5---
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1. Response to Questions 
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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 D2C 15 MCPR Safety Limit Calculations 
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L: Dresden Unit 2 Cycle 16 Local Peaking Factor Distribution Used as Input 
to the D2C 16 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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QUESTION 1 

\ 

ATTACHMENT 1 
REQUEST FOR ADDITIONAL INFORMATION 

RESPONSE 

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 Map 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 Patterns 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 urn ts of Gwd/Mt · 

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

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

Enc;losure I: Dresden Unit 2 Cycle 15 Radial .Power Distribution Histogram Used as 
Input to the D2C 15 MCPR Safety Limit Calculations 

Enclosure J: Dresden Unit 2 Cycle 16 Radial Power Distribution Histogram Used as 
Input to the D2C 16 MCPR Safety Limit Calculations 



• 

• 

• 

Enclosure K: Dresden Unit 2 Cycle 15 Local Peaking Factor Distribution Used as Input 
to the D2C 15 MCPR Safety Limit Calculations 

Enclosure L: Dresden Unit 2 Cycle 16 Local Peaking Factor Distribution Used as Input 
to the D2C 16 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 of224 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. 

QUESTION2 

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 
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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 . 
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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. i3% bundle 
average.~nrichment, 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 

80 A2D200 A2DI08 A2DOl7 A2D037 A~Dl77 

58 A2D074 A2DIOO A2E128 A2E041 A2F208 A2Dl91 

58 A2D078 A2DOl3 A2Dl58 A2E003 A2EOH A2G007 A2Fll7 A2GOOI A2F053 

54 A2Dl14 A2EOOI A2Ell4 A2F002 A2F147 AZGOll A2FOOI A2G012 A2Gl27 A2El20 

52 A2DOOI .A2E104 A2F107 A2F007 A2Gl29 A2G015 A2E091 A2GOll A2F049 A2GOl7 A2F023 

50 A2Dl23 A2E097 A2Elll A2G021 A2GOOI A2Gl31 A2f207 A2G022 A2Fl'8 A2Gl32 A2fl'5 A2G023 

" A2D082 A2E004 A2Fl02 A2G027 A2E137 A2F021 A2EOl3 A2GQ28 A2EOS5 AZFllll A20111 A2Gl35 A2E113 .. A2D051 A2Ell5 AZFOOI A2G232 A2FOl7 A2El31 A2G031 A2F152 A2FOQ4 A2E071 A2G032 A2FOll5 A2E014 •• " A2DI03 A2F099 A2G205 A2Gl37 A2E070 A2G035 A2E021 A2Gl38 A2F080 A2G208 A2E03' A2Gl39 A2F037 

42 A2DOH A2EOll A2fl72 A2G037 A2F20Q A2GQ31 A2fl9' A2Gl43 A2fl211 A2G039 A2F02Q A2Gl'4 A2f204 A2Gl'5 

40 A2DIH- A2DOH A2EIOI A2G043 A2EOll A2G0'4 A2E092 AZFIOO A2FDl9 A2G045 A2E042 A2Dll3 A2FD32 A2G201 A2EDH 

31 A2Dl53 A2El25 A2G0'9 A2FIOI A2G050 A2FIH A2Fl71 AZEOeo A2G210 A2FD27 A2Dll4 A2EOIO A2G051 A2FOIO A2E017 

31 A2D021 A2E051 A2fl'4 A2G055 A2F058 A2G149 A2Dll2 A2G0511 A~E033 A2Gl50 A2F070 A2G057 A2FD90 A2Gl51 A2F208 l 
.: 

34 A2DD54 A2Fl90 A2GOll A2Gl55 A2GDl2 A2Fl54 A2Gl511 A2FD51 A2G.157 A2F119 A2G212 A2f022 A2Gl51 A2E052 A2G213 

32 A2DIU A2Dl78 A2F052 A2El27. A2F024 A2G085 A2EI02 A2E027 A2F034 A2GUl3 A2E074 A2EOH A2F205 A2G211 A2E045 

30 A20117 A20HJ A4i=U.V A:~~,:e. .·.:?~~~! · .•.2t:{'l!'T A2Elll A2E021 A2F071 A2Glll5 A2E073 A2E143 A2Fll7 A2G211 A2E048 

21 A20031 A2F201 A2GOH A2Glll7 A2G070 A2Fl53 A2GIH A2F059 A2Gll9 A2F114 A2G220 A2FOll A2Gl70 ·A2E030 A2G221 

ze A2DOOI A2E022 A2F151 A2G073 A2F047 A2Gl75 A2Dll3 A2G074 A2E029 A2G1711 A2FOH A2G075 A2FOH A2Gl77 A2F134 

24 A20139 A2El24 A2G079 A2FOOI AZGOIO A2Fl55 A2Fl80 A2E075 A2G224 A2F025 A20195 A2EOll AZGOll A2F04.5 AZEOIB 

22 A20198 A20105 A2Ell5 A2G085 A2E108 A2G088 A2E141 A2FI04 A2F031 A2GOl7 A2E053 A20197 A2FOTI A2G228 A2EOll 

20 A2DOH A2EOl2 A2Fl59 A2G091 A2F202 A2G092 A2F.193 A2GILI A2Fl27 A2G093 A2F035 A2Gll2 A2F130 A2Gll3 

II A20115 A2F005 A2Gll7 A2Gl81 A2EOll A2G097 A2E025 AZGIH A2F097 A2G228 A2E051 A2Gl90 AZFllO .. 
18 A20011 A2E151 A2Fl11 A2G008 A2FH7 A2E095 A2GOH A2Fl29 A2Fl18 A2E012 A2GIOO A2F033 A2E054 

14 A2D071 A2E043 A2FI03 A2Gl03 A2E155 A2FOll A2E072 A2GI04 A2EI07 'A2Fl41 A201e4 A2Gl94 A2Ele4 

12 A20120 A2E117 A2Ell7 A2Gl07 A2G005 A2GIH A2Fl33 A2GIOll A2Fl9e A2Gl97 A2Fl51 A2Gl09 

10 A20002 A2E093 A2F014 A2Fll7 A2G200 A2Gll3 A2E147 A2Gl14 A2FI05 A2Gll5 A2F041 

I A2Dl29 A2EOl5 A2EI05 A2FOIO A2Fl42 A2Gll9 A2F124 A2Gl20 A2G202 A2E123 

e A2D090 A20051 A2Dl31 A2E0'4 A2EOH A2Gl23 A2F195 A2Gl24 A2F112 

4 A2DOH AZDIOI A2E152 A2E057 A2Fl31 A2DIH 

2 A2DIH A201'2 A20034 AZ DOH A20174 

• 1 3 5 7 9 ,, n 15 17 19 21 23 25 27 29 
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Figure 1 continued 
Dresden Unit 2 Cycle 15 

Core Loading Plan 

10 A20172 A20049 A20032 A20144 A201H 

51 A20110 A2F203 A2E021 A2E131 A20113 A20073 

51 A2F054 A2G009 A2F1111 A2G010 A2E154 A2E049 A20151. A20031 A200H 

54 A2E119 A20121 A20013 A2F014 "20014 A2F173 A2F011 A2EU7 A2E035 A20127 

52 A2F021 A20011 A2F055 A20019 A2E112 A2G020 A20130 A2F115 A2F003 A2E094 A20004 

50 A20024 A2F148 A20133 A2F174 A20025 A2F197 A20134 A20002 A20021 A2E122 A2E121 A20121 

48 A2E110 A20131 "20192 A2Fl92 A2Ell3 A20D29 A2E0114 A2F050 A2E103 A20030 A2F114 A2E050 A20011 

48 A2EOl:l A2F084 A20033 A2E071 A2F101 A2F149 A20034 A2E145 A2F015 A20003 A2F111 A2EOH A20045 •• 44 A2F074 A20140 A2E023 A20207 A2F079 A20141 A2E017 A20031 A21!077 A20204 A20142 A2F120 A20157 

42 A20148 A2F192 A20147 A2F012 "20040 A2F125 A20141 A2F113 A20041 A2F1H A20042 A2F171 A2E031 A200H 

40 A2E0117 A20209 A2F038 A201H A2E024 A200411 A2FOH A2F113 A21!109 "20047 A21!134 A20048 A21!100 A20097 A20190 

31 A2E150 A2F0111 A20052 "21!007 "20117 A2F039 A20211 A21!078 A2f114 A2F1115 A2005l A2F121 A2G054 A2E132 A2010 

lll A2F191 A20152 A2f017 A20051 A2F075 A20153 A2E009 A2G059 A20191 A2G154 A2F030 A2GOllO A2Fl75 A2E002 A20019 

34 A20214 A2E041 A20U9 A2FOl2 "20215 A2F150 A20110 A2f072 A201111 A2F119 A20013 A201112 A2G014 A2F1H A20017 

l2 A2E047 A2G217 A2Fl51 A2E090 A2E051 A201114 A2F091 A21!0111 A2E11111 A200111 A2F0113 A2E142 A2F073 A201i1 A20179 

I 
JO A2E039 AZin1v .-..ir;1; 

"'·~·-.... ~~~!! .•.2!! !!!! .&.?P'D71 A2ED20 A21!112 A200111 A2F042 A2E141 A2FOl2 A201111 A20171 ! .. 

21 A2G222 A21!040 A20171 A2F041 "20223 A2F111 A20172 A2FOl1 A20173 A2F170 A2G071 A2G174 A2G072 A2F171 A20046 

211 A2F11111 A20171 A2F091 A200711 A2FOH A20179 .A21!005 A20077 A201H A20110 A2F094 A2G071 A2F139 A2EOOI A20007 

24 A2E153 A2F044 "20012 A2EOOI A20194 A2F040 A20225 A2EOll A2F113 A2F131 "20013 A2F019 A2GOl4 A2E129 A20140 

22 A2E079 A2G227 A2F009 A20Ul A21!014 A2GOH A2F092 A2F122 A21!1311 A200H A2E139· A2G090 A2E151 A20101 A201H 

20 A2G114 A2F1°H A2G115 A2F038 A2G094 A2F121 A201H A2F110 A20095 A2F177 A2G098 A2F140 A2E031 A20094 

II A2F029 A20191 "'eon A2G229 A2f091 A20192 A2E019 A20091 A2EOIO A2G193 A2G230 A2F013 A2013l 

11 A2E059 A2FOU A20101 A2EOl2 A2F077 A2F112 A20102 A21!151 A2FOl7 A2G231 A2F119 A2E116 A20040 

14 A2E1111 A201H A20115 A2F135 A2E140 A20105 A2EOH A2FHll A2E149 A2G1011 A2F076 A2E037 A20092 

12 A2G110 . A2F157 A201H A2F10 A2Gt11 A2F115 A2G1H A20004 A20112 A2E183 A2E101 A20135 

10 A2F043 A2G1111 A2F093 A2G117 A2E135 A2G111 "20201 A2F051 A2F123 A2E111 A20003 

I A21!130 A2G20l "20121 A2F109 A20122 A2F131 A2FIOI A21!159 A2E032 A20124 

e A2FOlll A2G125 A2F137 A2G121 A2EUO A2E031 A20149 A20052 A20072 

4 A20175 A2F132 A2E015 A21!121 "20111 A20071 

2 A201115 A20042 "20022 A20014 A20170 

• 31 33 SS l7 39 41 4l 45 47 49 51 53 55 57 59 
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Flgure2 
Dresden Unit 2_ Cyde 15 

Bundle Type Loading Plan 

6) ! I ! ! 1 JO: Bl 9 9'lD!JO 9 9 B JO 1 I i i ! 
$ ! I I I B Bi 12; n Di lDi JO D n l2 B Bj I I ! I I I I I 

$ I i ! Bi 9 B nj 121 1: D 11K!K 1 D 1 l2 ni B\ 9• B' 

51 I I s ! n; l2 » 13 1 » ! 1 2! l21 l2 2 1 » 1 Dll!ll2:n: 8 I 

2 i 91l2!14i » 2 1 l2 1 i » 1!1!114 1 14 1 l2 1\ 2\l!;J!:l2 9 
.. 

9J 81l21l2i ll 3 2 D 1 13 ! 2 D! 1i 1 D 2 D l DI 21 31 1.1 l2 l2 B . . 

48 8 lli » ! i: l2! » n 1 l2 DI JO: 2\l21l2 2 lD l3 l2 iln1»:12: 1 14 n 8 

46 9 l2 ! KI 3114il2 1 D »i lll liK1n:n 14 1 n 14 131 l!l2:J!, 3 » l2 9 

44 8 14: 2: 2: n: l n 2 :!! I 2; n: 2! 14114 2 n 2· 14 21 lli 1 i Ui 2 2 14 8 

42 8 n J3 i l! D! 1! l3 2 » 1 l!I 21 DI 2 i 2 l3 2 K 1 14 i 2 i Di 11 J3 1 D n B 

40 JO B l2 l ! l21 l!l2:J! » 1. n JO! l!I 21n: n 2 » lO n lj»j»;l2: l l2 1 l2 8 lO 

38 8 l2 1 -~ 1jDIDIU 2 K JOI Ul 1il4il2il2 K 1 J1 JO Ki 2 I U< Di D 1 » 1 l2 8 

~ 9 n J3 1 KI 2 ! JO! 1 n 2 » lil!\2jl3:D 2 14. 1 K 2Y'11 1: lO: 2 K 1 J3 ll. 9 

34 9 J3 1 2 1 Di 2! K 2 D 2 K! 21 n: 2: 2 n 2 K 2 D ! 2 Ki 2 ! D l 2 1 D: 9 

32 lO lO 14 l2 K 1 ! l2: n K 2 n l2! D ! 2 j U! n 2 D l2 ll 2114 n; 32·: 1 K l2 14 JO' lO 

3) JO lO K l2 K 1: l2! n »I 2 n l2il3!2jll'll 2 D l2 ll 2 j K n: 12: 1 K .l2 K lO lO 

:;s 9 Di 1 2 1 DI 2! K 2 j 13 2 K\ 2 l ni 2; 2 n 2 K 2 Di 2 K! 2 l D 1 2 1 l3 9 

:;s 9 ll J3 11 K 2 i lOi 1 111 2 14 1!14L2lD!D 2 K 1 K 21 n 1' JO! 2 K 1 D n. 9 

~ B l2 I 1 Ki l D!Dill 2 K JO n: 11Kll2:l2 l! l ll lO Ki 2:n1D:D 1 K 1 l2 B 

12 JO B I l2 l l l2 1 i l21 K Ki 1 ll JOIKi2!n:n 2 K lO ll 1iK!K;l2! l l2 1 l2 8 JO 
--· 

:;o ·a ll J3 I 1, Di l ! l3 2 I 14 ! 11 141 21Di :l!.2 il 2 ::..;, 4 ~\ :? ! E ! :!. ! ,._ .l D ll 8 ... 
' 

lB B Kl 21 2; n1 l n 2 14 2111\ 2114!K 2 n 2 14 2 i n: l j ll\ 2 2 K 8 

16 9 l2: Ki3 i Ki l2 1 D 14 n; ll Kl n: n » l n » DI l:l2!»i 3_ K l2 9 

14 8 lli Kl 1! l2! 14 n l j l2 Di JO~ 2 ! l2: l2 2 lO D l2 lill:l!il2! l » ll 8 

l2 8\l21l2: li 3 2 D 1 D: 2 ! D ! 1: l D 2 D l Di 2 '. 3; l I l2 l2 B 

JO ! 9!l21Kil! 2 1 l2 11 :1!1 lll!il! 1 K l l2 li 21J!:Kll2 9 I , I I a:n:12 14 D 1 141 1'21l2'.l2 2 l K l Dil!(l2!ll: B i 
I 

6 I I I Bl 9 8 ll l2 l 1 Dil!l!•K 1 l3 l l2 n: 9: 9! 8' I 

4 ! ! I I 8 8 µ! ll~ D! JOI JO I D J1 l2 8 B! I i i 
I 

2 I I i I i ·I JOI 81 9; 9iJ0'J0 9 9 8 lO I ! I i 

ll 31 5\ 7i 9,; ll. D' lS\ I71 l91 21! 23: 25! Zl' 29 31! 33 ~l~i~l~'~:E:~·~l~l~l5!~ ~ 

Bundle Type Descriptions 
BliltU:Slc ~c . lbmdl c· liAma I B1mdl1:1 Il2 BID~C 

1 9x9•2 l.ll-7Gd3.S/8Gd5.0 120 A2G·007 to A2G-126 
2 9x9·2 3.13-SGdS.O 104 A2G·l27 to A2G-230 
3 9x9·Dt 3.48·8Gd4.0/9Gd5.0 8 A2G·001 to 006,231-232 

•• 8 9x9·2 3.13·8Gd4.0/8Gdl.O 48 A2I>·069 to A2D-160 
9 9X9•2 3.13·9Gd4.S/9Gd3.0 28 A2D·001 to A2D-068 

10 9x9·2 3.13-7Gd3.S 40 A2D·l61 to A2D-200 
11 9x9-2 2.95·8Gd4.0 B4 A2B·001 to A2E-084 
12 9x9•2 2.95·7Gd3.0 B4 A2B·085 to A2E-168 
13 9x9·2 3.ll-7Gdl.S ea A2F·l29 to A2F-208 
14 9x9-2 3.13-8Gd4.0 128 A2F·001 to A2F·l28 
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ENCLOSUREB 

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 
enriclunent, 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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D2Cl6 FLLP Full Core Assembly Serial Numbers 

J: 1 7 9 10 11 12 13 14 15 
I: 
1 "'2El01 A2Ell5 A2El27 A2D086 "'2El33 
2 A2E071 A2Ell3 A2G039 A2F070 A2Fl90 A2F002 
3 A2E041 A2E083 A2E001 A2E074 A2G210 A2F08Ch A2G007 S2I032 A2Gl29 
4 A2E003 A2El25 A2G008 ·A2G012 A2G011 A2Gl35 A2Gl55- S2I031 A2G02l A2F020 
5 A2E042 A2E097 A2Fl02 A2F090 A2F147 $21030 A2F089 $2I029 A2G038 A2FOSS A2G017 
6 A2E051 A2El04 A2Gl3 l A2G022 A2G001 S2I028 A2G016 S2I027 A2G028 S2H010 A2G056 S2I026 
7 A2E016 A2El26 A2F107 A2G050 A2Gl37 A2Fl54 A2G015 S2I025 A2F032 A2Gl49 A2Gl50 S2I024 A2Fl39 
8 A2E070 A2G061 A2Fl26 A2G232 A2F145 A2Gl58 S2I023 A2F004 A2G213 A2F024 S2I022 A2F00l A2GU5 
9 A2E004 A2G055 A2Fl 72 $2!021 A2G03 7 S2I020 A2F144 S2H009 A2Gl57 S2I019 A2G051 S2H008 ."2Gl3 9 

10 A2E060 A2E066 A2G043 S2I018 A2G032 S2I017 A2F100 S2H007 A2Gl51 S2I016 A2F161 S2I015 A2F026 S2H006 
11 A2E096 A2El02 A2G206 A2Gl56 A2F010 $2!014 A2F022 A2G216 A2Gl63 521013 A2F205 A2F148 A2Fl94 S2H005 A2F207 
12 A2Ell4 A2G045 A2F037 A2Gl27 $2!012 A2G044 A2Gl32 A2F023 52!011 A2F171 A2F168 A2F208 S2I010 A2Gl3 8 A2FOB 
13 A2El20 A2F034 A2G049 $2!009 A2G03 l S2H004 A2Gl44· S2I008 A2G057 $2!007 A2F152 $2!006 A2G023 A2F008 S2I005 
14 A2Dl00 A2F206 $2!004 A2G027 A2F065 A2G035 S2I003 A2Fl01 S2H003 A2F017 S2H002 A2Gl43 A2F007 A2G065 A2F052 
15 A2El37 A2F099 A2G205 A2F027 A2G062 S2I002 A2F204 A2G208 A2G212 $2H001 A2F200 A2F056 S2IOOl A2F053 A2Fl67 
16 A2El55 A2F005 A2Gl87 A2F025 A2G070 i12I002 A2F130 A2G226 A2G220 12H001 A2F202 A2F047 t2I001 A2Fll2 A2Fl 95 
17 A2Dl01 A2Fl31 112!004 A2Gl03 A2F033 A2G097 12 I003 A2F006 12H003 A2F057 t2H002 A2Gl81 A2Fll 7 . A2G067 A2F048 
18 A2El23 A2F071 A2G079 i12I009 A2G099 12H004 A2Gl82 12I008 A2G075 #2I007 A2Fl29 i12I006 A2Gl09 A2Flll t2I005 
19 A2El05 A2G087 A2F110 A2G202 12I012 A2G086 A2Gl97 A2F046 12IOll A2Fl60 A2F155 A2F134 12!010 A2Gl89 A2F105 
20 A2E099 A2Elll A2G228 A2Gl68 A2F045 i12I014 A2F016 A2G218 A2Gl65 12I013 A2F187 A2F196 A2Fl93 12H005 A2Fl33 
21 A2E075 A2E061 A2G085 12I018 A2Gl00 il2I017 A2F104 12H007 A2Gl 77 t2I016 A2F141 12I015 A2F06l '2H006 
22 A2E043 A2G073 A2Fl59 i12I021 A2G091 121020 A2Fl56 12H009 A2Gl69 i12I019 A2G081 #2H008 A2Gl90 
23 A2E081 A2G069 A2F127 A2G006 A2Fl58 A2Gl 70 12I023 A2Fll3 A2G221 A2F015 f2I022 A2F124 A2Gl83 
24 A2E012 A2El52 A2F084 A2G080 A2Gl88 A2F153 A2Gll3 12I025 A2F078 A2Gl 75 A2Gl 76 12I024 A2Fl84 
25 A2E022 A2E093 A2Gl96 A2Gl08 A2G005 12!028 A2Gll4 12!027 A2Gl04 J2H010 A2G07 4 l2I026 
26 A2E053 A2Ell 7 A2Fl03 A2F069 A2F142 12I030 A2F03 l 12!029 A2G092 A2F059 A2Gll5 
27 A2E044 A2El24 A2Gl24 A2Gl20 A2Gl19 A2Gl94 A2Gl67 il2I031 A2Gl07 A2F035 
28 A2E057 A2E072 A2E015 A2E073 A2G224 A2F097 A2Gl23 #2!032 A2G20C , 29 A2E082 A2El64 A2G093 A2F068 A2F201 A2F060 
30 A2El65 A2El58 A2El46· A2Dl05 A2E095 

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

I: 
l A2El45 A2D097 A2El42 A2E098 A2El00 
2 A2F011 A2F198 A2F075 A2G040 A2Ell0 A2E078 
3 A2Gl30 %2!032 A2G010 A2F079 A2G211 A2E056 A2E035 A2E064 A2E021 
4 A2F012 A2G026 %2I031 A2Gl62 A2Gl36 A2G014 A2G013 A2G009 ·A2El32 A2E049 
5 A2G018 A2F072 A2G041 %2!029 A2F088 %2!030 A2Fl 73 A2F087 A2Fll4 A2El21 A2E024 
6 %2!026 A2G059 %2H010 A2G029 %2!027 A2G019 %2I028 A2G002 A2G025 A2Gl34 A2E094 A2E002 
7 A2F150 %2!024 A2Gl53 A2Gl54 A2F038 %2I025 A2G020 A2Fl69 A2G204 A2G053 A2F003 A2El31 A2E036 
8 A2Gl46 A2F014 'is2I022 A2F063 A2G214 A2Fl06 %2I023 A2Gl59 A2Fl46 A2G003 A2Fl25 A2G064 A2E077 
9 A2Gl40 %2H008 A2G052 'is2I019 A2Gl60 %2H009 A2Fl75 %2!020 A2G042 'll2I021 A2F176 A2G060 A2E050 

10 %2H006 A2F050 %2!015 A2Fl62 '!52!016 A2Gl52 %2H007 A2Fll3 %2I017 A2G033 %2I018 A2G048 A2E067 A2E076 
11 A2F-197 %2H005 A2Fl83 A2Fl 74 A2Fl51 ~2!013 A2Gl64 A2G217 A2F062 %2!014 A2F018 A2Gl61 A2G207 A2El58 A2El54 
12 A2F055 A2Gl41 %2I010 A2F191 A2Fl65 A2Fl64 %2!011 A2F021 A2Gl33 A2G047 %2!012 A2Gl28 A2F074 A2G046 A2El57 
13 %2IOOS A2Fll6 A2G024 %2!006 A2Fl49 '!52I007 A2G058 %2I008 A2Gl47 %2H004 A2G034 %2I009 A2G054 A2F096 A2Ell9 
14 A2F073 A2G066 A2Fll5 A2Gl48 %2H002 A2F085 %2H003 A2Fl21 %2!003 A2G03 6 A2F064 A2G030 %2!004 A2F203 A2Dll3 
15 A2F166 A2F054 %2!001 A2F030 A2Fl99 %2H001 A2G215 A2G209 A2F192 %2I002 A2G063 A2F039 A2Gl42 A2F120 A2El03 
16 A2Fl37 A2F086 A2I001 A2F094 A2Fl 77 A2H001 A2G223. A2G227 A2Fl86 A2I002 A2G071 A2F040 A2G230 A2F013 A2El49 
17 A2F082 A2G068 A2F051 A2Gl86 A2H002 A2F067 A2H003 A2F019 A2I003 A2G098 A2F083 A2Gl06 A2I004 A2F132 A2Dll6 
18 A2I005 A2Fll9 A2Gll0 A2I006 A2Fl82 A2I007 A2G076 A2I008 A2Gl85 A2H004 A2Gl02 A2I009 A2G084 A2F028 A2El30 
19 A2F093 A2Gl92 A2I010 A2F188 A2Fl36 A2Fl63 A2I011 A2F043 A2Gl98 A2G089 A2I012 A2G203 A2F029 A2G088 A2El59 
20 A2Fl85 A2H005 A2Fl80 A2Fl43 A2Fl 79 A2I013 A2Gl66 A2G219 A2F041 A2I014 A2F044 A2Gl 73 A2G229 A2El62 A2El60 
21 A2H006 A2F066 A2I015 A2Fl35 A2I016 A2Gl 78 A2H007 A2F122 A2I017 A2Gl01 A2I018 A2G090 A2E079 A2E068 
22 A2Gl91 A2H008 A2G082 A2I019 A2Gl 72 A2H009 A2Fl39 A2I020 A2G096 A2I021 A2Fl40 A2G078 A2E037 
23 A2Gl84 A2Fl09 A2I022 A2F042 A2G222 A2F077 A2I023 A2Gl71 A2F157 A2G231 A2Fl28 A2G072 A2E080 
24 A2Fl81 A2I024 A2Gl 79 A2Gl80 A2F009 A2I025 A2Gl18 A2Fl 70 A2Gl93 A2G083 A2Fl23 A2El28 A2E031 
25 A2I026 A2G077 A2H010 A2Gl05 A2I027 A2G117 A2I028 A2G004 A2Glll A2Gl99 A2Ell8 A2E006 
26 A2Gll6 A2F081 A2G095 A2I029 A2F092 A2I030 A2Fl36 A2F091 A2F076 A2El06 A2E084 
27 A2F036 A2Gll2 A2I031 A2Gl 74 A2Gl95 A2Gl22 A2Gl21 A2Gl25 A2El29 A2E038 
28 A2G201 A2I032 A2Gl26 A2F098 A2G225 A2E055 A2E032 A2E069 A2E065 
29 A2F108 A2Fl 78 A2F095 A2G094 A2El61 A2E062 
30 A2El51 A2Dl08 A2El41 A2El66 A2El56 

. , 



l 
~~.·· ··.·· 
~".:;... :.:~ 
... /.: 

I 

) 

I: 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
n 
25 
26 
27 
28 ';: 

, 

J: 

12 
12 
12 

8 
12 
12 

8 
12 
12 
12 

11 
11 12 
11 . 1 
11 

11 11 
12 2 

14 2 
14 1 5 
13 5 
14 2 14 
14 2 14 
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14 
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5 

13 
13 
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14 
5 
1 

13 
2 
l 

14 
12 
11 

11 
1 

14 
3 

13 

14 
2 

14 
5 

14 
2 
2 

14 
5 

14 
2 

14 
5 
2 

13 
3 

14 
1 

11 

11 
1 

13 
5 
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13 
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1 
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13 
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Cycle E'resh 
15 
15 
15 
16 
16 
12 
13 
13 
14 
14 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

12 
11 12 
11 2 

l 2 
5 14 
1 . 5 
5 14 

1'l 2 
4 2 
2 5 
5 13 

13 13 
5 13 

14 4 

4 13 
4 13 

14 4 
5 13 

13 13 
5 13 
2 5 
4 2 

14 2 
5 14 

5 
14 

2 
11 2 
11 12 

12 

12 12 
1. 14 13 

14 1 5 
2 5 1 
5 l H 
l 4 l 
2 2 5 

14 5 14 
5 1 4 

13 5 14 
13 13 4 
13 5 

5 1 14 
14 

14 5 14 
14 5 14 

2 14 1 
5 1 14 

13 5 2 
13 13 
13 5 14 

5 1 4 
14 5 14 

2 2 5 
l 4 1 
5 l 14 
2 5 1 

14 l 5 
l 14 13 

12 u 8 

Asseinblv ID 
- A2Gl26 
- A2G2JO 

12 12 
14 14 

2- 2 
14 14 

l l 
5 5 

13 13 
2 2 

2 
4 4 

13 13 
14 14 

5 5 
14 14 
13 13 
13 13 
14 14 

5 5 
14 14 
13 13 

4 4 
2 2 
2 2 

13 13 
5 5 

1 
14 14 

:i 2 
u 14 
12 12 

- A2G006, 231, 232 

12 12 
13 14 1 

5 1 14 
l 5 2 

14 l 5 
l 4 1 
5 2 2 

14 s· 14 
1 5 
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5 13 
14 l 5 

14 
14 5 14 
14 5 14 

1 14 2 
14 1 

5 13 
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14 5 lJ 
4 l . 5 

14 5 14 
5 2 2 

14 1 5 
1 5 2 
5 1 14 

13 14 1 
8 12 12 
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- A2Fl28 
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NUCLEAR FUEL SERVICES DEPARTMENT 
NUCLEAR DESIGN INFOR~IATION TRANSMITIAL 

1.2 Core Nuclear Design 

1.2.1 Core Configuration and Licensing Exposure Limits 

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

II SPC 9x9-2 2.95 8Gd4.0 
IZ. SPC 9x9-2 2.95 7Gd3.0 
13 SPC 9x9-2B 3.13 7Gd3.5 
i '-{ SPC 9x9-2B 3.13 8Gd4.0 
1 SPC 9x9-2B 3.13 7Gd3.5/8Gd5.0 
2. SPC 9x9-2B 3.13 8Gd5.0 
3 SPC ATRIU!v1-9B 3.48 8Gd4.0/9Gd5.0 

4 SPC ATRIU!v1-9B 3.30 9Gd3.0/l !Gd6.0/9Gd6.0 

5 SPC ATRIUM-9B 3.48 9Gd3.0/l lGd5.0/9Gd5.0 

NDIT Nu. 9700227 ------
R.:v. No. 0 
PJg.: .i uf 17 

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 



• ENCLOSUREC 

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) 
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D2C1S STEP THROUGH BOC 

Delta E: MWd/MTU. CGWd) 
Power: MWt 

· Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

. 0 ( . 00 ) 
2S27.0 (100.00 %) 
1022.6 
-23.36 
9S.SS ( 97.SO %) 

2 6 10 14 18 22 26 30 34 38 42 46 so S4 S8 
S9 -- -- -- -- -- S9 
SS -- -- -- -- 4 -- -- -- -- SS 
Sl -- -- -- -- -- -- -- -- -- -- Sl 
47 -- -- -- -- 12 -- -- -- 12 -- -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- ~- -- 12 -- -- -- 16 -- -- -- 12 -- -- -- 39 
3S -- -- -- -- -- -- -- -- -- -- ~- -- -- -- -- 3S 
31 -- 4 -- -- -__ 16 -- -- 7- 16 -- -- -- 4 -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27 . 
23 -- -- -- 12 -- -- -- 16. -- -- -- 12 -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- 19 ' 
lS -- 12 -- -- _._ 12 -- -- -- lS 
11 -- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- -- 4 -- -- -- -- 7 ' 
3 ------·---- 3 

2 6 10 14 18 22 26 30 34 38 42 46 so S4 S8 

D2C1S STEP THROUGH 

Delta E: MWd/MTU. (GWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm · 
Flow: Mlb/hr 

. SOO MWd/MTU 

soo. 0 '( 60 . 67 ) ' 
2S27.0 (100.00 %) 
1022.6 

I 

-23.36 
9S.SS ( 97.SO %) 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 S8 
S9 -- -- -- -- -- S9 

·SS -- -- -- ~- 4 -- -- -- -- SS 
Sl -- -- -- -- -- -- -- -- -- -- -- Sl 
47 -- -- -- -- 12 -- -- -- 12 -- -- -- -- 47 
43 -- -- -- -- -- -- -- -- -- --. -- -- -- 43 
39 -- -- -- 12 -- -- -- 16 -- -- -- 12 -- .. -- -- 39 
3S -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3S 
31 -- 4 -- -- -- 16 ~- -r -- 16 ~- -- -- 4 -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27 
23 -- -- -- 12 -- -- :_ 16 :~ -- -- 12 -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
lS -- -- -- -- 12 -- -- -- 12 -- -- -- -- lS 
11 -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- 4 -- -- -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 so S4 S8 
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D2Cl5 STEP THROUGH 

Delta E: MWd/MTU. CGWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 

'Flow: Mlb/hr 

1000 MWd/M1U 

EAf tt°-' t1St/?~ t2 ?A'Je 2-
500.0 ( .60.67 ) 

2527.0 (lQ0.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 18 22 26 30 34 38 42·46 50 54 SB 
59 -- -- -- -- -- 59 

. 55 -- -~ -- -- 4 -- -- -- 55 
51. - - - - -- - - -- - - - - - - - - 51 
47 -- -- -- -- 12 -- -- -- 12 -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- 12 -- -- -- 16 -- -- --·12 -- -- -- 39 
35 -- -- -- -- -- -- ~- -- -- -- ~- -- -- -- -- 35 
Jl -- 4 -- -- -- 16 -- -- -- 16 -- __ . __ 4 -- 31 
·27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27 
23 -- -- -- 12 -- -- -- 16 -- -- -- 12 -- -- -- 23 
19 -- -- -- -- -- -- -- -- -~ -- -- -- ~- 19 
15 -- -- -- -- 12 -- -- -~ 12 -- -- ·15 
11 ·-- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- -- 4 -- -- -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 

Cycle 15 Exposure 1500.0 MWd/MTU 

Delta E: MWd/MTU. CGWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr · 

500.0 ( 60.67 t 
2527.0 (100.00 %) 
1022.6 
-23. 36 . 
9~.ss· c 97.so %> 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 
59 -- -- -- - ~ -- 59 
55 -- -- -- -- 4 -- -- - - - - 55 
51 -- -- -- -- -- -- -- -- ·-- 51 
:37 -- -- -- -- 10 -~ -- -- 10 -- -- -- -- 47 

-- -- ~- -- -- -- -- -- -- -- -- 43 
39 -~ --·-- 10 -- -- -- 16 -- -- -- 10 -- -~ -- 39 
35 -- -- -- -- -- -- -- -- -- -- . 35 
31 -- 4 -- -- -- 16 -- -- -- 16 -- -- - -. -4 -- 31 
27 -- -- -- -- --· -- -- -- -- -- :: :: :: -- :: 27 
23 -- -- -- 10 -- -- -- 16 -- -- -- 10 -- -- -- 23 . 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- -- -- 10 -- -- -- 10 -- -- -- -- 15 
11 -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- -- 4 -- -- -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 
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D2Cl5 STEP THROUGH 

Delta E: MWd/MTU. (GWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

2000 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 lB 22 26 30 34 38 42 46 50 54 58 
59 -- -- -- -- -- 59 
55 -- -- -- -- 4 -- -- -- 55 
51 -- -- -- -- -- -- -- -- 51 
47 -- -- 8 -- -- -- 8 -- 47 
43 -- -- -- -- -- -- -- -- 43 
39 -- -- -- 8 -- -- -- 14 -- -- -- 8 -- -- -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 35 
31 -- 4 -- -- -- 14 -- -- -- 14 -- -- -- 4 -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27 
23 -- -- 8 -- -- -~ 14 -- 8 -~ -- -- 23 
19 -- -- -- 19 
15 8 -- 8 -- 15 
11 -- -- -- -- 11 
7 -- -- 4 -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 

D2Cl5 STEP THROUGH 

Delta E: MWd/MTU. (GWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcoo ling: BTU/l bm . 
Flow: Mlb/hr 

2500 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23. 35· 
95.55 ( 97.50 %) 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 
59 -- -- -- -- -- 59 
55 -- -- -- -- 0 -- -- -- 55 
51 -- -- -- -- -- -- -- -- 51 
47 -- -- -- -- 8 -~ 40 -- 8 -- -- -- -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- -- ·43 

·39 -- -- -- 8 -- 36 -- 12· -- 36 -- 8 -- -- -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 35 
31 -- 0 -- 40 -- 12 -- -- -- 12 -- 40 -- 0 -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- ~- -- -- 27 
23 -- -- -- . 8 -- 36 -- 12 -- 36 -- 8 -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- -- -- 8 -- 40 -- 8 -- -- -- -- 15 
11 -- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- -- 0 -- -- -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 



• 

• 

D2Cl5 STEP THROUGH 

De 1 ta E: MWd/MTU. <GWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

3000 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14. 18 22 26 30 34 38 42 46 50 54 58 
59 -- -- - - -- -- 59 
55 -- -- -- -- 0 -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- -- -- 51 
47 -- -- 40 -- 6 -- 36 -- 6 -- 40 -- -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- 6 -- 36 -- 12 -- 36 -- 6 -- -- -- 39 
35 -- -- -- -- -- -- -- ·-- -- -- -- ~- -- -- -- 35 
31 -- o -- 36 -- 12 -- -- -- 12 -- 36 -- o: __ 31 
27 -- -- -- -~ -- -- -- -- -- -- -- -- -- -- -- 27 
23 -- -- -- . 6 -- 36 -- 12 -- 36' -- 6 -- -- -- 23 
19 ' -- -- -- -- -- -- -- -- -- -- -- ·-- -- 19 
15 -- -- 40 -- 6 -- 36 - - . 6' -- 40 -- - - 15 
11 -- -- -- -- -- -- -- -- -- -- -- 11 
7 -- ~- -- -- 0 -- -- -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 

D2Cl5 STEP THROUGH 

Delta E: MWd/MTU .. <GWd) · 
Power: MWt 
Core Pressure: ps·i a 
Inlet Subcooling: BTU/lbm. 
Flow: Mlb/hr 

3500 MWd/MTU 

500.0 ( 60.67.) 
. 2527.0 (100.00 %) 

·1022.6 '' 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 18 22 26 30 34 38·42 46 50 54 58 
59 -- -- -- - - -- 59 
55 -- -- 40 -- 0 -- 40 -- -- 55 
51 -- -- -- -- -- -- -- -- -- -- 51 
47 -- -- 38 -- 4 -- 32 -- 4 -- 38 -- -- 47 
43 -- -- .-- -- -- -- -- -- -- -- -- -- -- 43 
39 -- 40 -- 4 -- 36 -- 12 -- 36 --. 4 -- 40 -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 35 
31 -- 0 -- 32 -- 12 -- -- -- 12 -- 32 -- 0 -- 31 
27 -- -- -- -~ -- -- -- -- -- -- -- -- ~- -- -- 27 
23 -- 40 -- 4 -- 36. -- 12 -- 36 -- 4 -- 40 -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- 38 --. 4 -- 32 -- 4 -- 38 -- 15 
11 -- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -- 40 -- 0 -- 40 -- -- ' 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 



.. ' 

• 

• 

D2Cl5 STEP THROUGH 

Delta E: MWd/MTU. CGWd) 
Power: MWt 
Core Pressure: ·psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

. 3500 .1 MWd/MTU 

.1 ( . 01 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97:50 %) 

2 6 10 14 18 22 26 30 34 38 42 45·50 54 58 
59 -- -- -- -- -- 59 
55 -- -- 40 -- 32 -- 40 -- 55 
51 -- -- -- -- -- -- -- -- -- 51 
47 -- -- 0 -~ 26 -- 0 -- 26 -- 0 -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- 40 -- 26 -- 0 -- 42 -- 0 -- 26 -- 40 -- 39 
35 -- -- -- -- -- -- -- -- -- -- ~- -- -- -- -- 35 
31 -- 32 -- 0 -- 42 -- 0 -- 42 -- 0 -- 32 -- 31 
27 -- -- -- -- -- -- -- --· -- -- -- -- -- -- -- 27 
23 -- 40 -- 26 -- 0 -- 42·-- 0 -- 26 -- 40 -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- 0 -- 26 -- 0 -- 26 -- 0 -- 15 
11 -- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -~ 40 -- 32 -- 40 -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 

D2Cl5 STEP THROUGH 

Delta E: MWd/MTU. CGWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

4000. MWd/MTU 

499.~ ( . 60.66 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 (· 97.50 %). 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 
59 -- - - -- -- -- 59 
55 -- -- 40 -- 32 -- 40 -- -- 55 
51 -- -- -- -- -- -- -- -- -- -- -- 51 

. 47 -- -- 0 -- 24 - - 0 - - 24 -- 0 -- -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 ~- 40 -- 24 -- 0 -- 42 -- 0 -- 24 -- 40 -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -~ 35 
31 -- 32 -- 0 -- 42 -- 0 -- 42 -- 0 -- 32 -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27 
23 -- 40 -- 24 -- 0 -- 42 -- 0 -- 24 -- 40 -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- 0 -- 24 -- 0 -- 24 -- 0 -- -- 15 
11 -- -- -- -- -- -- -- -~ -- -- -- 11 
7 -- -- 40 -- 32 -- 40 -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 



• 

. ., 

J 

• 

D2C15 STEP THROUGH 

Delta E: MWd/MTU. (GWd) 
Power: MWt 
Core Pressure: psia 
Inlet s·ubcoo l i ng: BTU/ l bm 
Flow: Mlb/hr 

4500 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 18 22 25 30 34 38 42 46 50 54 58 
59 -- -- -- -- -- 59 
55 -- -- -- -- 38 -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- -- -- 51 
47 -- 0 -- 24 -- 0 --' 24 -- 0 -- -- 47 
43 -- -- -- -- -- ·- - -- -- -- -- -- - - -- ' 43 
39 -- -- -- 24 -- 0 -- 38 -- 0 -- 24 ~~ -- -- 39 
35 -- ----- -- -- -- -- -- -- -- -- -- -- -- --.35 
31 -- 38 -- 0 -- 38 -- 0 -- 38 -- 0 -- 38 -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -~ -- -- 27 
23 -- -- -- 24 -- 0 -- 38 -- 0 -- 24 -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- 0 -- 24 -- 0 -- 24 -- 0 ~- 15 
11 -- -- -- -- -- -- -- -- -- -- 11 
7 -. - -- -- - - 38 -- -- -- - - 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 

D2C15 STEP THROUGH 

Delta E: MWd/MTU. <GWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

5000 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6.10 14 18 22 26 30 34 38 42 46 50 54 58 
59 -- -- -- -- -- 59 
55 -- -- -- -- 38 -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- ·-- 51, 
47 0 -- 22 -- 0 -- 22 -- 0 -- -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- 22 -- 0 -- 42 ~- 0 -- 22 -- -- -- 39 
35 -- -- "- -- -- -- -- -- -- -- -- -- -- -- -- 35 
31 -- 38 -- 0 -- 42 -- 0 -- 42 -- 0 -- 38 -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27 
23 -- -- -- 22 -- 0 -- 42 -- 0 -- 22 -- -- -- 23 
19 --· -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 0 -- 22 -- 0 -- 22 -- 0 -- -- 15 
11 -- --. -- -- -- -- -- -- -- 11 
7 - - - - - - - - 38 -- -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 



• 

• 

D2Cl5 STEP THROUGH 

Delta E: MWd/MTU. {GWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

5500 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 
59 -- -- -- -- -- 59 
55 -- -- -- -- 38 ·- - -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- -- 51 
47 -- -- 0 -- 22 -- 0 -- 22 _: 0 -- -- 47 
43 -~ -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- 22 -- 4 -- -- -- 4 -- 22 -- -- -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 35 
31 -- 38 -- 0 -- -- -- 0 -- -- -- 0 -- 38 -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- .-- -- -- 27 
23 -~ -- -- 22 -- 4 -- -- -- 4 -- 22 -- ~- ~- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- o -- 22 -- o -- 22 -- ·o -- 15 
.11 -- -- -- -- -- -- -- -- -- -- -- 11 

7 - - - - - - - - 38 -- -- -- -- . 7 
3· ---------- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 5~ . 

. D2Cl5 STEP THROUGH 

Delta E: MWd/MTU .. CGWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

6000 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 
59 -- -- -- -- -- 59 
55 - - -- -- ' -- -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- 51 
4 7 0 -- 22 -- .0 -- 22 -- 0 -- 4 7 
43 -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- 22 -- 4 -- -- -- 4 -- 22 -- -- -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- -- "- -- 35 
31 -- -- -- 0 -- -- -- 0 -- -- -- 0 -- -- -- 31 
27 -- -- -- -- --· -- -- -- -- -- -- -- -- -- -- 27 
23 -- -~ -- 22 -- 4 -- -- -- 4 -- 22 -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- 19 
15 0 -- 22 -- 0 -- 22 -- 0 -- -- 15 
11 -- -- -- -- -- -- -- -- -- ~- 11 
7 -- -- -- -- -- -- -- -- -- 7 
3 -- -- -- -- - - 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 



• 

• 

• 

02C15 STEP THROUGH 6500 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/lbm · -23.36 
Flow: Mlb/hr 95.55 < 97.50 n 

2 6 10 14 18 22 26 30 34 38 42 46 50-54 58. 

E.N'~L~Sw?e- C 

/ASrZ' j? 

59 -- -- -- -- -- 59 
55 -- -- -- -- -- -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- -- 51 
47 0 -- 28 ~- 0 -- 28 -- 0 -- -- 47 
43 -- -- -- -- -- -- -- -- -- .-- -- -- -- 43 
39 -- -- -- 28 -- 4 -- -- -- 4 -- 28 -- -- -- 39 
35 -- -- -- -- -~ -- -- -- -- -- ~- -- -- -- -- 35 
31 -- -- -- 0 -- -- -~ 0 -- -- -- 0 -- _c -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27 
23 ~- -- -- 28 -- 4 -- -- -- 4 -~ 28 -- "~ -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- "o ~- 28 -" o -- 28 -- o -- 15 
11 -- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- -- -- -- -- -- -- 7. 
3 -- -- -- -- -- 3 

2 6 10 14 1·8 22 26 30 34 38 42 46 50 54 58 

D2Cl5 STEP THROUGH 

Delta E: MWd/MTU; (GWd) . 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTUilbm 
Flow: Mlb/hr 

7000 MWd/MTU 

500.0 ( 60:67 ) 
2527.0 (100.00 %) 

·1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6· 10 14 18 22 26 30-34 38 42 46 50 5~ 58 
59 -- -- -- -- -- 59 
55 -- -- -- -- -- -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- --. -- 51 
47 -- -- 0 -- -- -- 0 -- -- -- 0 -- -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- -- -- 6 -- -- -- 6 -- -- -- -- -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 35 
31 -- -- -- 0 -- -- -- 0 -- -- -- 0 -- -- -- 31 
27 -- -- -- -- -- -- -- -- -- ~- -- -- -- -~ -- 27 
23 -- -- -- -- -- 6 -- -- -- 6 -- -- -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- 0 -- -- -- 0 -- -- -- 0 -- -- 15 
11 -·- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- -- -- -- -- -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 



• 

• 

• 

D2C15 STEP THROUGH 

Delta E: MWd/MTU. (GWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

7500 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 !~ 18 22 26 30 34 38 42 46 50 54 58 

F ,</ c:-9<. oS vr? C.- G 

59 -- -- -- -- 59 
55 -- -- -- -- -- -- 55 
51 -- -- -- -- -- - - -- 51 
47 -- -- 0 -- -- -- 0 -- 0 -- 47 
43 ---------------- 43 
39 -- -~ -- -- -~ 10 -- -- -- 10 -- -- -- 39 
35 -- -- -- -- -- ·-- -- -- -~ -- -- -- -- 35 
31 ~- -- -- 0 -- -- -- 0 -- 0 -- -- -- 31 
27 -- -- -- -- -- -- -- ~ - -- -- 27 
23 -- -- -- -- -- 10 -- 10 -- -- -- 23 
19 ------------ -- 19 
15 -- -- 0 -- -- - - 0 - - 0 ~·- 15 
11 - - -- - - 11 
7 -- -- -- -- -- -- 7 
3 -- -- -- -- 3 

2 6 10 14 lB 22 26 30 34 38 42 46 50 54 58 

D2C15 STEP THROUGH 

Delta E: MWd/MTU. (GWd) 
Power: MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

SOOO MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 18 22 26 30 34 38 42 ~6 50 54 58 
59 - - -- - - -- 59 
55 -- - - -- -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- 51 
47 -- -- 0 -- -- -- 4 -- -- ~- 0 -- 47 
43 -- -- -- -7 -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- ~- -- 14 -- -- -- 14 -- -- -- -- -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 35 
31 -- -- -- 4 ~- -- -- 0 -- -- -- 4 -- -- -- 31 
27 -- -- -- -- -- ~- -- -- -- -- -- -- -- -- -- 27 
23 -- -- -- -- -- 14 -- -- -- 14 -- -- -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- 0 -- -- 4 -- -- -- 0 -- -- 15 
11 -- -- -- -- -- -- -- -- -- -- 11 
7 ------ ---------- 7 
3 -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 



• 

••• 

• 

D2C15 STEP THROUGH 

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

·Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

8500 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

£.A-l~(o.[t!//Z~ C 

?A5tZ /0 

2 5 10 l~ 18 22 26 30 34 38 42 46 50 54 58 
59 -- -- -- -- -- 59 
55 -- -- -- -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- -- -- 51 
47 -- -- 6 -- -- . -- 8 -- -- -- 6 -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- 14 -- -- -- 14 -- -- -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- 35 
31 -- -- -- 8 -- -- -- 0 -- ~- -- 8 -- -- -- 31 
27 -- -- -- -- -- -- -- -- -- -~ -- --. -- -- -- 27 
23 -- ~- -- -- -- 14 -- -- -- 14 -- -- -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- 6 ;_ -- -- 8 -- -- -- 6 -- 15 
11 -- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- -- -- -- -- -- -- , 7 

·3 ----------· 3 
2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 

D2C15 STEP THROUGH 

Delta E: MWd/MTU. CGWd) 
Power: .. MWt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

. 9000 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 
59 -- -- -- -- -- 59 
55 -- -- -- -- -- -- -- -- -- 55 
51 ~ - - - -- -- - - - - - - - - . - - ~ 51 
47 -- -- 8 -- -- -- ' 8 -- -- -- 8 -- -- 47 
43' -- -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 39 
35 -- -- -- ~- -- --.-- -- -- -- -- -- -- -- -- 35 
31 -- -- -~ 8 -- -- -- 0 -- -- -~ 8 -- -- -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27 
23 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- 8 -- -- -- 8 -- -- -- 8 -- -- 15 
11 -- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- -- -- -- -- -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 



• 

··' 

• 

• 

D2Cl5 STEP THROUGH 

Delta E: MWd/MTU. (GWd) 
Power: Mwt 
Core Pressure: psia 
Inlet Subcooling: BTU/lbm 
Flow: Mlb/hr 

9500 MWd/MTU 

500.0 ( 60.67 ) 
2527.0 (100.00 %) 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 
59 -- -- -- -- -- 59 
55 -- -- -- -- -- -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- -- -- 51 
47 -- 10 -- -- -- 14 -- -- -- 10 -- -- 47 
43 -- -- -- -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- --. -- -- -- -- -- -- -- -- -- -- -- 39 
35 -- -- -- -- -- ' ~ - -- -- -- -- --. -- ' - - -- -- 35 
31 -- -- -- 14. -- -- -- 0 -- -- -- 14 -- -- -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27 
23 -- -- -- ~- -- -- -- ~- -- -- ~- -- -- -- -- 23 
19 -- -- -- -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- 10 -- -- -- 14 -- -- -· 10 -- ' 15 
11 -- -- -- -- -- -- -- -- -- -- -- 11 
7 -- -- -- -- -- -- -- -- -- 7 
3 -- -- -- -- -- 3 

2 6 10 i4 18 22 26 30 34 38 42 46 50 54 58 

D2Cl5 STEP THROµGH 

Delta E: MWd/MTU. CGWd) 
Power: Mwt 
Core Pressure: psia 
In 1 et Subcoo 1 i ng: BTU/1 bm 
Flow: Mlb/hr 

10025 MWd/MTU 

525.0 ( 63.70 ) 
2527.0 (100.00'%)' 
1022.6 
-23.36 
95.55 ( 97.50 %) 

2 6 10 14 18 22 26 30 34 38 42 45 so. 54 58 
59 -- -- -- 59 
55 -- -- -- -- -- -- -- -- -- 55 
51 -- -- -- -- -- -- -- -- -- -- -- 51 
47 ' -- -- 16 _·_ -- -- -- -- · __ -- 16 -- -- 47 
43 -- -- -- -- -- -- -- -- -- -- 43 
39 -- -- -- -- -- -- -- -- -- -- -- -- -- 39 
35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 35 
31 -- -- -- -- -- -- -- ~- -- ·-- -- -- -- -- -- 31 
27 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 27' 
23 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 23 ' 
19 -- -- -- -- -- -- -- -- -- -- 19 
15 -- -- 16 -- -- -- -- 16 -- 15 
11 -- -- -- -- -- -- 11 
7 -- -- -- -- -- 7 
3 -- -- -- 3 

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 



• 

• 

• 

ENCLOSURED 

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) 



• 

- -
~ICR08URN * D2C15 STEP THROUGH BOC ** CYO.E 15 ** CYO.E HWD/MT 

- - -
EDIT OF MASS-WEIGHTED EXPOSURE, IN UNITS OF 10** 0 

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

1 24.CBO .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 .ooo 24.138 .ooo 14.539 .ooo 12.378 .000 14.061 .000 14 .• 271 .• ooo .ooo .000 13.281 29.936 
3 11.470 .ooo 14.684 .ooo 14.411 .ooo 23.282 .ooo 26.117 .ooo 13.840 .000 12.340 24.491 33.434 
4 25.014 14.401 .ooo 25.201 26.772 14.178 .ooo ;~3.652 14.060 10.750 .ooo 14.306 .ooo 23.834 31i.323 
5 19.651 .ooo 14.367 25.931 22.770 .• 000 14.408 '13.923 24.870 .ooo 24.352 .000 25.648 27.282 3•i.976 
6 .ooo 12.315 .ooo 14.117 .ooo 14.582 .• ooo 12.808 .ooo 10.729 .000 12.971 25.395 33.379 
7 14.460 .ooo 23.107 .000 14.413 .000 22.746 .ooo 20.918 .ooo .ooo 13.241 31.827 
8 24.981 14.005 .000 23.504 13.854 12~696 .ooo 18.815 14.076 .000 13.050 25.455 31.435 
9 21.600 .000 26.898 14.011 24.822 .ooo 21.169 '14.052 18.759 .ooo 13.837 25.269 33.795 

10 .ooo 14.201 .ooo 10.744 .ooo 10.649 .ooo .ooo .ooo 26.032 25.156 33.131 
11 14.378 .ooo 13.828 .ooo 24.303 .000 .000 13.021 13.762 25.160 33.512 
12 24.303 .ooo .ooo 14.247 .000 12.948 13.215 25.503 25.242 32.983 
13 13.364 .000 12.331 .ooo 25.646 25.360 31.785 J1.397 33.701 
14 28.400 13.169· 24.416 23.771 27.307 32.970 
15 29.706 30.047 33.718 34.305 35.025 

• 

.o 



• 

• 

• 

ENCLOSUREE 

Dresden Unit 2 Cycle 15 

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

Units of GW cl/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) 



• • • 

"fo\ICROBURN * D2C15 STEP THROUGH 10025 I ** CYCLE 15 ** CYCLE HWO/HT 10025.0 

- - - - -
EDIT OF HASS-WEIGiTED EXPOSURE, · IN UNITS OF 10** 0 . 

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

1 32.729 13.336 24.582 35.229 30.502 13.869 26.873 33.529 30.444 13.511 26.460 32.939 21.965 34.024 33.361 
2 13.340 35.462 14.093 27.400 13.927 25.724 13.746 26.275 12.989 26.914 13.760 12.341 10.906 20.921 33.634 
3 24.544 14.10127.85414.095 27.121 13.936 34.550 13.393 36.553 13.587 26.471 12.893 22.560 30.844 36.714 
4 35.211 27.294 14.108 34.499 35.765 26.746 13.373 33.137 24.622·23.557 13.496 25.627 10.250 29.631 37.195 
5 30.461 13.954 27.099 34.996 32.214 13.918 27.023 24.696 34.161 13.343 34.651 11.487 32.754 31.811 37.169 
6 13.898 25.681 H.965 26.721 13.928 27 .560 13.784 25.366 13.306 23.269 12.499 22.859 31.393 36.517 
7 26.858 13.77434.41413.39527.04013.789 33.889 13.134 31.429 12.338 11.354 21.973 36.206 
8 33.516 26.246 13.402 33.011 24.641 25.261 13.133 27.595 23.099 11.947 22.563 31.610 34.829 
9 30.399 12.994 37.269 24.579 34~114 13.307 31.647 23.073 26.394 9.960 21.719 29.946 36.243 

10 13.527 26.856 13.587 23.555 13.350 23.181 12.339 11.950 9.965 32.548 30.030 35.961 
,., 26.426 13.774 26.466 13.507 34.614 12.510 11.363 22.546 21.671 30.037 36.366 

I
. 12 32.937 12.356 12.908 25.591 11.503 22.865 21.967 31.664 29.939 35.824 

13 21.946 10.921 22.577 10.268 32.765 31.369 36.176 34.799 36.159 
14 34.223 20.822 30.796 29.588 31.845 36.126 

1. 15 33.245 33.745 37.006 37.187 37.223 

' .. 

~ 
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\J\ ~ 
{\ ~ 

"' ["' 



• ENCLOSUREF 

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) 

• 

• 



• 
DRESDEN-2 CYCLE 16 RODS AT BOC 0 MWD/MT 

Delta E' MWd/M11J, IGWd) .o .00 ) 

Power: MWt 2527.0 1100.00 tl 

Core Pressure: ps1a 1020.0 

Inlet Subcool 1ng: Btu/lbm -22 . 40 

Flow: Mlb/hr 98 . 00 1100.00 ti 

6 10 l4 18 22 26 30 34 38 42 46 50 54 58 

59 59 

55 16 55 

51 -- 51 

47 12 12 47· 

43 43 

39 12 10 12 39 

35 35 

31 16 10 10 16 31 

27 21 

23 12 10 12 23 

19 19 

15 12 12 15 

ll ll 

16 

• 6 10 i4 18 22 26 30 ·34 38 42 46 50 54 58 

DRESDEN-2 CYCLE 16 Roos· AT 250 HWD/HT 

Delta E' MWd/M11J, IGWdl 250.0 I 30.45 ) 

Power: MWt 2527.0 1100.00 ti 

Core Pressure: psi_ a 1020.0 

Inlet Subcooling: Btu/lbtr. . 22 .'40 

Flow: Mlb/hr 98.00 1100.00 ti 

6 10 14 18 22 26 30 34 38 42 46 so 54 58 

59 59 

55 16 55 

51 51 

47 10 10 47 

43 43 

39 10 10 39 

35 JS <:,. 

31 16 16 )l 

27 27 

23 10 10 23 

19 15 

• 15 10 lG 15 

ll 11 

16 

6 10 14 18 22 26 30 34 38 42 46 so 54 5e 



EN t:<-oSv.i?~ ~ 

DRESDEN· 2 CYCLE 16 RODS AT 500 MWD/MT 
~/Afe 2-

u Delta E' MWd/MTU, IGWdl 250.0 . 30. 45 I 

Power: MWt 2527.0 ( 100. 00 _ti 

Core Pressure: psia 1020.0 

Inlet Subcooling: Btu/lbm ·22.40 

Flow: Mlb/hr 98.00 (100 . 00 ti 

6 10 14 18 22 26 30 34 38 42 46 50 54 se 
59 59 

55 18 55 

51 51 

47 10 10 47 

43 43 

39 10 10 39 

35 35 

31 18 18 31 

27 27 

23 10 . - 10 23 

19 19 

15 10 10 15 

11 11 

18 

6 10 14 18 22 26 30 34 38 42 46 50 54 56 

• DRESDEN·2 CYCLE 16 RODS AT 1000 MWD/MT 

Delta E, MWd/MTU, !GWdl 500.0 60.89 l 

Power: MWt 2527.0 (100.00 \)" 

Coie Pressure: psia 1020.0 

Inlet Subcool ing: Btu/lbm ·22.40 

Flow: Mlb/hr 98.00 (100.00 \) 

10 14 18 22 26 30 34 38 42 46 50 54 58 

59 59 

55 18 55 

51 51 

47 10 10 47 

43 43 

39 10" 10 39 

35 35 

31 18 18 31 

27 2' 

23 10 10 23 

19 19 

15 10 10 15 

11 11 

18 

6 10 14 18 22 26 30 34 38 42 46 50 54 58 

• 



r /t/ c-7 .i tJ J' t/ ,.cc;., ~ 

DRESDEN-2 CYCLE 16 RODS AT lSOO MWD/MT //J 5e:_ 3 

u Delta E: MWd/MTU, (GWdl soo. 0 60. 89 ) 

Power: MWt 2S27.0 (100.00 " 

Core Pressure: psi.a 1020. 0 

Inlet Subcooling: Btu/lbm -22.40 

Flow: Mlb/hr 98. 00 (100.00" 

6 10 14 18 22 26 30 34 38 42 46 SO S4 SB 

S9 S9 

SS 18 SS 

Sl Sl 

47 10 10 47 

43 43 

39 10 10 39 

3S 3S 

31 18 18 31 

27 27 

23 10 10 23 

19 19 

lS 10 10 lS 

ll ll 

18 

6 10 14 18 22 26 30 34 38 42 46 so· S4 S8 

• 
DRBSDBN-2 CYCLE 16 RODS AT 2000 MWD/MT 

Delta £, MWd/MTU, CGWdl soo.o 60.89 I 

Power: MWt 2S.27. 0 ( 100. 00 \) 

Core Pressure: psi a 1020. 0 

Inlet .. Subcooling: Btu/lbm -22.40 

Flow: Mlb/hr 98.00 (100 . 00 'i 

6 10 14 18 22 26 30 34 38 42 46 so S4 se 

S9 
S9 

S5 18 SS 

Sl 
Sl • 

47 10 10 47 

43 
43 

39 10 10 -- 39 

35 
3S 

ll 18 18 ll 

27 
27 

23 10 10 23 

19 
19 

lS 10 10 15 

11 
11 

18 

• 6 10 14 18 22 26 30 34 38 42 46 so 54 58 



EN c~ tJJ' ~.J'G -,,,t-. 

?AJ5e </ 
DRESDEN-2 CYCLE 16 RODS AT 2SOO MWD/MT 

v Delta E' MWd/f'ITU, IGWdi soo.o 60 . S9 . 
Power: MWt 2S27.0 1100.00 \I 

Core Pressure: psi a 1020. 0 

Inlet Subcooling: Btu/lbm -22 .40 

Flow: Mlb/hr 98. 00 1100.00 \I 

6 10 14 lS 22 26 30 34 3S 42 46 so S4 SS 

59 S9 

SS ii; SS 

Sl Sl 

47 10 10 47 

43 43 

39 10 -- 10 39 

3S 3S 

31 16 16 31' 

27 27 

23 10 10 23 

19 l~ 

15 10 10 lS 

11 11 

16 

6 10 14 lS 22 26 30 34 3S 42 46 SO· S4 SS 

• DRESDEN-2 CYCLE 16 RODS AT 2SOO. l MWD/MT 

Delta E: MWd/f'IT\l, IGWdl . l I .01 I 

Power: MWt 2S27 . 0 ( 100 . 00 \I 

care PressUre: psia 1020.0 

Inlet Subcooling: Btu/lbm -n .40 

Flow: Mlb/hr 9S .00 (100'.00 \I 

6 10 14' lS 22 26 30 34 3S 42 46 so S4 SS 

59 S9 

55 SS 

51 51 

47 12 4 -- 12 47 

43 43 

3,9 39 

l5 35 

l! 4 -- 4 -- 31 

2: 27 

23 0 23 

19 19 

15 12 4 -- 12 15 

l! 11 

6 10 14 lS 22 26 30 )4 38 42 46 so 54 58 

• 



' u 

• 

• 

ORESOEN-2 CYCLE 16 RODS AT 3000 HWD/MT 

Delta E: MWd/MTU, IGWdl 499.9 60.88 ; 

Power: MWt 2S27.0 1100.00 \I 

Core Pressure: ps1a 1020.0 

Inlet Subcool1n9: Btu/lbm -22 .40 

Flow: Mlb/hr 98 .00 1100.00 \I 

6 10 14 18 22 26 30 34 38 42 46 SO S4 SB 

S9 

SS 

Sl 

47 12 12 

43 

39 0 

, _JS 

31 -- 0 0 

27 

23 0 

19 

15 l2 12 

11 

6·101418 22 26 30 J4 38 42 46 so S4 S8 

DRESDEN-.2 CYCLE 16 RODS AT 3SOO HWD/MT 

Delta E, MWd/MTU, IGWdl 

Power: MWt 

Core Pressure: ps1a 

Inlet Subcool1n9: Btu/lbm 

Flow: Mlb/hr 

soo. 0 ·1 60. 89 ' 

2S27. 1100.00 ,, 

1020.0 

-22.40 

98.00 1100.00 \I 

S9 

5S 

Sl 

47 

•J 

'j9 

JS 

Jl 

27 

2J 

19 

15 

ll 

6 10 14 18 22 26 30 J4 39'42 46 so S4 58 

S9 

SS 

Sl 

43 

39 

JS 

31 

23 

19 

15 

11 

12 ::.i -- 12 

0 

0 - - 0 --

12 12 

6 10 14 18 22 26 30 34 38 42 46 so S4 S8 

S9 

SS 

43 

39 

JS 

31 

27 

·23 

lS 

15 

E #t!"L of c/? t::.- --)-

//1 5 e: s-



• 

• 

DRESDEN·2 CYCLE 16 RODS AT 4000 MWD/MT 

E ,,,c./ c-< o J t'Y .A?- t:. /­

/A J~ f.o 

Delta E, MWd/MTU, IGWdl 

Power: MWt 

Core Pressure: psia 

Inlet Subcooling: Btu/lbm 

Flow: Mlb/hr 

500. 0 I 60. 89 I 

2527.0 1100.00 \) 

1020. 0 

-22.40 

98.00 1100.00 \) 

6 10 14 18 22 26 30 34 38 42 46 so S4 58 

59 

55 

51 

47 

43 

39 

35 

31 

27 

23 

19 

15 

11 

. 3 

12 

0 .• 

12 

12 

0 

12 

59 

55 

51 

47 

43 

39 .. 

35 

31 

27 

23 

19 

lS 

11 

6 10 14 18 22 26 30 34 38 42 46 so 54 58 

DRBSDEN-2 CYCLE 16 RODS AT 4500 MWD/MT 

Delta E, MWd/MTU, IGWdi soo . 0 60.89 I 

Power·: MWt 2S27. 0 1100.00 \) 

Core Pressure: ps~a 1020 . o. 

Inlet ·subcool ing: Btu/lbm -22.40 

Flow: Mlb/hr 98.00 1100. 00 \I 

6 10 14 18 22 26 30 34 38 42 46 50 S4 ·S8 

59 

55 

51 

47 12 12 

43 

39 0 

35 

31 

21 

23 

19 

is· 12 12 

11 

6 10 14 18 22 26 30 34 38 42 46 50 54 58 

59 

55 

51 

41 

43 

39 

35 

31 

27 

23 

19 

lS 

11 



E..<.lc<- ~JC/;?G-/ 

DRESDEN-2 CYCLE 16 RODS AT SOOO MWD/M'T 7~5e 7 

~:~ 
Delta E: MWd/MTIJ, IGWd) soo. 0 I 60.B9 l 

PoWer: MWt 2S27.0 1100. 00 " 

Core Pressure: psi a 1020. 0 

Iriler. Subcooling: Btu/lbm -22 . 40 

Flow: Mlb/hr 9B . 00 1100.00 \) 

6 10 14 lB 22 26 30 ]4 3B 42 46 SO S4· SB 

S9 S9 

SS 55 

Sl 5l 

47 12 12 47 

43 43 

39 )9 

35 35 

31 0 31 

27 27 

23 0 23 

19 19 

15 12 12 lS 

11 11 

6 10 14 lB 22 26 JO 34 3B 42 46 so 54 SB 

• 
-:~. 

DRESDEN-2 CYCLE 16 RODS AT SOOO.l MWD~MT 

Delta g, MWd/MTU, IGWd) . l . 01 ) 

Power: MWt 2S27.0 1100 .00 '' 
Core 'Pressure: ·psia 1020.0 

Inlet Subcooling, Btu/lbm -22.40 

Flow: Mlb/hr 9B.OO 1100.00 \I 

6 10 14 lB 22 26 30 34 3B 42 46 so S4 SB 

59 59 

SS 16 S5 

51 Sl 

47 10 10 -- 4' 

43 43 

39 10 10 39 

35 35 

31 16 lE 31 

27 27 

23 10 10 23 

19 19 

lS 10 10 15 

11 .. 
16 

• 6 10 14 lB 22 26 30 34 3B 4;: 46 so S4 se 



£A-/?* LoJd//?.~ ,,,c-

DRESDEN·2 CYCLE 16 RODS AT 5500 MWD/MT 
//0 5e p 

Delta E: MWd/MTU, IGWdl 499.9 60. 88 ) 

i .. J Power: MWt 2527.0 1100. 00 \) 

\· . Core Pressure: psia 1020.0 

Inlet Subcooling: Btu/lbm ·22.40 

Flow: Mlb/hr 98.00 1100. 00 ') 

6 10 14 18 22 26 JO J4 JS 42 46 sci S4 ss 

S9 S9 

SS 14 SS 

Sl Sl 

47 10 10 47 

4J 4J 

J9 10 .o 10 J9 

JS JS 

Jl 14 0 0 14 J l 

27 2' 

2J 10 10 2J 

19 19 

15 10 10 15 

11 11 

14 

6 10 14 18 22 26 JO J4 J8 42 46 so S4 SS 

• 



£-NC-.l t/S vv2e; -/-
DRESDEN-2 CYCLE 16 RODS AT 6500 MWDl!rr 

//Jje I 

0 Delta E' MWd/MTIJ, {GWd) 500.0 60.89 ) 

Power: MWt 2527. 0 1100.00 \I 

Core Pressure: ps1a 1020.0 

Inlet Subcool ing : Br.u/lbm -22 .40 

Flow: Mlb/hr 98.00 {100.00 tl 

6 10 14 18 22 26 30 34 38 42 46 50 54 58 

59 59 

55 14 55 

51 51 

47 10 10 47 

43 43 

39 10 10 39 

35 35 

31 14 0 14 31 

27 27 

23 10 0 10 23 

19 19 

15 10 10 15 

. 11 11 

14 

6 10 14 18 22 26 30 34 38 42 46 50 54 ,59 

• DRESDEN-2 CYCLE 16 RODS AT 7000 MWD/!rr 

Delta E: MWd/MTIJ, IGWd) '500. 0 '60 .89 

Power: MWt 2527. 0 1100.00 tl 

Core Pressure: psi a 1020.0 

Inlet'. Subcooling: Btu/lbm -22.40 

Flow: Mlb/hr 98.00 1100:00 tl 

6 10 14•18 22 26 JO 34 38 42 46 50 54 58 

59 59 

55 1.4 -- 55 

51 51 

47 10 10 .4 7 

43 43 

39 10 10 39 

35 35 

31 14 0 '14 31 

27 --~·~ - 27 

23 10 10· 23 

19 19 

15 10 10 15 

11 11 

14 

6 10 14 18 22 26 30 l4 38 42 46 50 54 58 

• 



DRESDEN-2 CYCLE 16 RODS AT 7SOO MWD/MT 

eN' ~L?'.I o>?C. -
Delta E: MWd/MTU, IGWdl soo. 0 60.B9 I r 
Power: MWt 2S27.0 1100. 00 _ti 

Core Pressure: psi a 1020. 0 ?/l/~ /o u Inlet Subcooling: Btu/lbm -22 .40 

Flow: Mlb/hr 9B. 00 (100.00 \J 

2· 6 10 14 18 22 26 30 34 3B 42 46 SO 54 SB 

S9 S9 

SS 16 SS 

Sl Sl 

47 10 10 47 

43 43 

39 10 10 39 

3S 3S 

31 16 0 16 3l 

27 27 

23 10 10 23 

19 19 

lS 10 10 lS 

11 11 

16 

6 10 14 lB 22 26 30 34 3B 42 46 SO S4 SB 

• ·., 

DRESDBN-2 CYCLE 16 RODS AT 7SOO.l MWD/MT 

Delta E' MWd/MTU, IGWdJ . l I .01 l 

Power: MWt 2S21 . 0 1100 . 00 \J 

Core Pressure: psi.a 1020. 0 

Inlet Subcooling: Btu/lbm -22.40 

Flow: Mlb/hr 9B.OO 1100.00 \) 

6 10 14 lB 22 26 30 34 3B 42 46 so S4 SB 

S9 S9 

SS 20 20 5S 

Sl -- Sl 

47 0 30 30 41 

43 43. 

39 20 30 12 12 30 20 39 

3S 3S" 

3l 3l 

27 21 . 

23 20 30 12 12 30 20 23 

19 19 

15 0 30 30 lS 

11 11 

20 20 

0 6 10 14 lB 22 26 30 34 3B 42 46 so S4 SE 



~ /V c'7..( t::J J ,?/ _,,?(!: /" 
DRESDEN-2 CYCLE 16 RODS AT 8000 MWD/..n' _?Aje /J 

'j Delta E: MWd/MTU, CGWd) 499 . 9 60.88 I 
J; 

Power: MWt 2527 .0 ( 100. 00 'l \: ,, 
Core Pressure: ps1a 1020 . 0 

Inlet Subcool1ng: Btu/lbm -22. 40 

Flow: Mlbihr 98. 00 ( 100. 00 ') 

6 10 14 18 22 26 30 34 38 42 46 50 54 58 

59 59 

55 20 20 55 

51 51 

47 4 -- 30 30 4 - - 47 

43 43 

39 20 30 12 12 30 20 39 

35 35 

31 31 

27 27 

23 20 30 12 12 30 20 23 

19 19 

15 4 -- 30 30 4 - - 15 

11 11 

7 ·, 20 20 

6 10 14 18 22 26 30 34 38 42 46 50 54 58 

• 
DRESDEN-2 CYCLE 16 RODS AT 8500 MWD/M7 

Delta Eo MWd/MTU, CGWdi 500. 0 60.89 , 
Power: MWt 2527.0 (100.00 'l 
Core Pressure: psia 1020. 0 

Inlet Subcoolingo Btu/lbm '22.40 

F~ow: Mlb/hr 98.00 (100.00 '' 
6 10 14 18 22 26 30 H 38 42 46 50 54 58 

59 59 

55 55 

51 -- 51 

47 4 -- 4 -- 4'7 

43 43 

39 12 12 39 

35 35 

31 0 3: 

27 27 

23 12 12 23 

19 19 

15 4 -- 4 -- 15 

11 11 

0 6 10 14 18 22 26 30 l4 38 42 46 50 54 SB 



•• r,,</ t?..(' £>.S c//?C / 

//.JS e /2__ 
DRESDEN-2 CYCLE 16 RODS AT 9000 MWD/MT 

CJ Delta E' MWd/Hnl, (GWdl 500.0 60.89 I 

Power: MWt 2527.0· (100.00 \) 

Core Pressure: psi a 1020. 0 

Inlet Subcooling: Btu/lbm -22. 40 

Flow: Mlb/hr 98.00 (100.0.0 \I 

6 10 14 18 22 26 JO 34 J8 42 46 so 54 58 

59 59 

55 55 

51 51 

47 10 10 47 

4J 4J 

J9 12 12 J9 

JS JS 

31 31 

27 27 

23 12 12 23 

19 19 

.15 10 10 15 

" 11 

6 10 14 18 22 26 30 34 J8 42 46 50 54 58 

• DRESDBN-2 CYCLE 16 RODS AT 9500 MWD/MT 

Delta E, MWd/Hnl, !GWdl 500.0 ( 60.89 I 

Power: MWt 2527.0 tl00.00 \I 

Core Pressure: psia 1020.0 

Inlet Subcool 1ng : Bt.u/lbm -22 . 40 

Flow: Mlb/hr 98 . 00 (100.00 'l 
6 10 14 18 22 26 30 34 38 42 46 50 54 58 

59 59 

55 55 

5: 51 

4" 12 12 47 

43 43 

39 20 20 39 

35 35 

31 0 31 

27 27 

23 20 20 23 

19 -- 19 

15 12 12 15 

11 11 

6 10 14 18 22 26 JO J4 38 42 46 50 54 58 

0 



ir .\. DRESDEN· 2 CYCLE 16 RODS AT 10000 MWD/W. u Delta £: MWd/MTU, IGWdl soo .0 60.89 , 
Power: MWt 2S27 . 0 1100 'oc \' 

Core Pressure: psi a 1020. 

Inlet Subcooling: Btu/lbm -22.40 

Flow: Mlb/hr 98.00 1100.00 \) 

6 10 l4 18 22 26 30 34 38 42 46 so S4 S8 0 
S9 S9 

j) SS SS 

Sl Sl 

47 l4 12 l4 47 

43 43 

39 39 

3S 3S 

31 12 12 3l 

27 27 

23 23 

19 19 

15 14 12 14 15 

11 'll 

6 ·,'10 .14 18 22 26 30 34 38 42 46 so 54 S8 

• 
DRESDEN-2 CYCLE 16 RODS AT 10400 MWD/Kr PREDICTED LFPC 

Delta E' MWd/MTU, IGWdl 400.0 48 '71 I 

Power: MWt 2S27. 0 (100.00 \) 

Core Pressure: psi a 1020.0 

Inlet Subcooling: Btu/lbm -22. 40 

Flow: Mlb/hr 98 .00 (100.00 \! 

6 10 14 18 22 26 30 34 38 42 46 so 54 S8 

59 59 

55 
55· 

51 -- 51 

47 
47 

43 43 

j9 J9 

JS JS 

)! ll 

27 27 

23 23 

19 .19 

15 15 

ll ll 

CJ 26 30 42 46 6 10 14 18 22 34 38 50 54 S8 

--



•• 

• 

ENCLOSUREG 

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) 



•• 

•• 

DRESDEN-2 CYCLE 16 MASS-WEIGHTED EXPOSURE IN UNITS OF lO••o AT BOC - 0 MWD/MT 

10 

10 11 12 13 15 

31.125 31.394 31.871 30.947 27.650 

32.218 31.046 13.657 26.503 20.104 21.463 

30.239 31.360 29.891 29.216 12.921 26.2?5 .050 .000 10.947 

30.6~9 28.722 10.045 11.930 

32.076·29.886 21.489 27.463 21.974 

.279 12.827 11.512 .000 9.913 26.369 

.000 26.498 .000 12.847 26.024 13.181 

30.228 30.009 12.000 12.664 11.843 .000 12 .609 . 000 12 .. 850 .000 13 .038 .000 

30.476 28.841 21.505 12.597 12.010 26.383 11.860 . . 006 26.712 13.043 13.613 .000 25.200 

31.379 10.027 27.119 11.847 26.409 13.949 .ODO 23.602 13.605 25.794 .000 23.473 13.434 

29.849 11.908 21.989 .000 11.869 .000 21.516 .000 13.505 .000 13.867 .00.0 13.482 

32.263 29.130 9.288 .coo 13.023 .000 23.576 . 000 13. 94 7 .000 23.468 .ooo 23.110 ·.ooo 
11 30.886 31.008 12.9~2 12.842 26.923 .000 26.878 ll.600 ll.469 .000 24.281 22.789 24.765 .000 22.590 

12 31.370 13.578 26.601 11.541 .000 12.667 13.059 25.828 .000 23.467 22.793 24.243 .000 13.484 25.667 

13 31.678 26.355 8.054 ·.ooo 12.906 .000 13.£03 .ODO 13.876 . 000 24. 800 .oco 13.304 22.247 .ODO 

14 31.044 20.142 . 000 .900 26.011 12.890 .000 23.467 .000 23.100 .boo 13.461 22.240 13.286 20.546 

15 26.573 21.458 10.935 26.307 13.143 

16 26.517 21.516 11.015 26.382 13.20, 

.000 25.157 13.482 13.478 

.000 25.162 13.468 ~3.497 

.000 22.592 25.641 

.000 22.624 ·25.695 

.000 20.558 21.510 

.000 20.566 21.520 

17 30.998 20.098 

18 31.664 26.348 

.000 9.971 26.036 12.962 .000 23.517 .000 23.144 .000 13.510 22.262 13.317 20.552 

.093 .000 12.949 .000 13.629 . JOO 13. 90.7 . 000 24. 772 .000 13.313 22.285 .000 

19 31.338 ~3.696 26.653 11.572 .000 12.727 13.086 25.852 .ODO 23.532 22.821 24.247 .000 13.521 25.686 

20 31.181 30.927 13.00.1 12.880 26.936 .000 26.869 13.600 )3.482 .000"24.268 22.768 24.815 .000 22.572 

21 

22 

32.240 29.076 .337 . 000 13. 064 .000 23.631 .000 13.950 .000 23.467 .000 23.142 . 000 

23 

24 

25 

26 

27 

. 28 

29 

JO 

i: 

J. 16 17 

29.807, 11.971 22.018 .ODO ll.922 .DOC 21.525 .000 13 .535 000 13. 885 .000 13.519 

31.313 10.057'27.153 11.911 26.404 13.967 .000 23.577 13.622 25.791 .000 23.452 13.481 

30.448 28.756 21.456 12.659 12.072 26.438 11.884 .000 26.776 13.119 13.643 .000 25.217 

18 

30.182 30.003 12.036 12.639 ll.890 . 000, 12. 598 .000 12.880 .000 13,105 . 000 

19 

32.023 29.955 21.525 27.564 21.976 

30.674 28.682 10.070 11.947 

.000 26.577 

.296 12.861 11.554 . 000 

30.152 31.320.29.859 29.120 13.025 26.597 8.070 

.938 26.372 

. 000 10. 974 

9· 

22 23 24 

32.164 30.930 13.688 26.485 20.116 21.472 

31.151 3,.305 31.729 30.913 27.601 

10 11 12 13 14 15 

25 26 27 28 29 30 . 

l 27.615 30.946 j1.667 31.352 31.0,0 

21.494 20.146 26.422 13.706 30.934 32.187 

10.968 

4.2.6.393 

. 000 

.937 

.046 26.256 ll.066 29.161 29.845 ll.303 30.178 

.000 11.593 12.837 9.295 11.928 10.030 28.675 30.625 

13.160 26.096 12.915 .. ooo 26.466 .000 22.000 27.446 21.515 29.870 32.064 

.iloo 13.125 .000 12.883 .. 000 12.575 .000 11.881 12.683 12.028 30.010 30.186 

7 25.272 .000 13.705 ll.152 26.722 .000 11.856 26.463 12.076 12.665 21.530 28.694 30.388 

13.438 23.487 .000 25.848 13.631 23.632 .000 14.003 26.413 11.914 27.193 10.084· 31.335 

9 13.497 000 13. 89., 000 13. 60"6 .000 21.579 000 11.938 .000 22.048 11.986 29.713 

10 .000 23.159 000 23.497 .JOO 13.971 .000 23.648 000 13.041. .000 9.348 29.081 32.236 

ll 22.603 .000 24.834 22.806 24.315 .000 13.578 13.630 26.858 .OOQ 26.949 12.938 13.049 30.998 30.819 

12 25:691 13.529 .000 24.261 22.864 23.555 .ODO 25.834 13.058 12.741 .ODO 11.535 26.602 13.715 31.326 

13. .000 22.313 13.302 . 000 .24. 824 .000 13.911 .000 13.628 .000 12.947 .000 8.098 26.388 ll.635 

14 20.613 13.377 22.278 13.543 .ODO 23.157 .ODO 23.528 .ODO 12.962 26.039 .961 .000 20.123 30.916, 

15 21.525 20.574 

16 21.527 20.554 

.000 25.756 22.648 

.000 25.739 22.663 

.000 13.567 ll.486 25.186 

.000 13.604 ll.512 25.194 

.000 13.248 26.332 11.015 21.531 26.523 

.000 13.279 26.340 11.027 21.516 26.540 

17 20.576 13.401 22.275 13.569 .000 23.108 .000 23.523 .000 12.993 26•015 .986 . 000 20. 058 30. 937 

18 .000 22.307 13.326 . 000 24. 767· .000 14 .004 .ODO 13.677 .000 12.991 .000 8.137 25.916 31.603 

19 25. 689 13. 560 .000 24.256 22.868 23.552 .000 25.772 13.106 12.774 .000 11.575 26.551 13.767 31.338 

20 22.589 000 24.846 22.823 24.320 .000 13.602 13.646 26.723 .000 26.847 12.973 13.054 ll.005 31.124 

21 .000 23.120 .000 23.486 .uoo 13.988 .000 23 .648 000 13. 105 . 000 .376 29.091 32.257 

22 13. 53.7 .000 13.951 . 000 13 . 54 9 .000 21.567 .ODO 11.958 .000 22.051 12.020 29.685 

2) 13 495 23.467 .000 25.723 13.633 23.589 .000 14.032 26.402 11.944 27.157 10.114 31.311 

24 25.303 .. 000 13.744 13.172 26.731 .ODO 11.908 26.454 12.097 12.710 21.471 28.632 29.992 

25 .000 ll.181 .000 12.910 .000 12.651 .000 11.927 12.722 12.058 29.979 30.177 

26 13.222 26.056 12.941 .000 26.469 

27 26.393 .000 11.623 12.884 

.000 21.991 27.514 21.525 29.897 32.075 

.328 11.965 10.075 28.581 30.562 

28 11.003 

. 990 

. 000 .066 26.604 13.096 29.203 29.848 31.357 30.127 

29 21.483 20.141 26.045 13.732 30.913 32.162 

30 27.634 30.939 31.626 31.330 31.095 

I 
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ENCLOSUREH 

Dresden Unit 2 Cycle 16 

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

Units ofGWd/Mt 

(1 page to follow that is an excerpt 
from previously issued internal ComEd documents) 
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DRESDEN-2 CYCLE 16 MASS-WEIGHTED EXPOSURE IN UNITS OF lO••O AT 10400 MWD/MT - PREDICTED LFPC 

10 11 12 13 14 15 

33.575 34.537 35.411 34.654 31.550 

35.585 35.705 20.815 33.281 27.400 28.523 

32.758 34.971 34.513 35.294 21.719 34.735 19.085 11.380 20.535 

33.441 33.148 17.839 21.152 20.020 23.882 23.408 13.603 22.120 35.611 

34.915 34.428 28.503 35.589 31.760 13.091 37.246 14.429 25.981 37.221 25.721 

33.015 34.542 20.275 22.415 23.626 13.499 25.492 14.386 26.177 14.813 26.454 14.691 

32.988 33.259 28.518 22.348 21.734 35.550 24.636 14.428 36.845 24.868 27.073 14.912 35.152 

34.984 17.819 35.271 23.621 35.567 24.940 14.451 35.380 25.197 36.211 15.051 35.363 24.651 

34.464 21..1'07 31.757 13.475 24.622 14.443 33.626 14.646 26.839 14.927 27.390 14.522 26.562 

:c 35.617 35.195 20.002 13.051 25.822 14.401 35.345 14.643 27.451 14.788 35.162 14.717 34.907 13.809 

-- 33.340 35.655 21.737 23.856 37.593 14.347 36.981 25.181 26.809 14.786 34.382 32.730 35.849 13.362 32.418 

12 34.508 20.725 35.036 23.406 14.392 25.985 24.866 36.231 14.919 35.159 32.732 34.057 13.869 25.863 35.140 

13 35.221 JJ.130 19.068 13.574 26.008 14.794 27.051 15.037 27.388 14.709 35.878 13.868 26.018 33.603 13.556 

14 34.748 27.429 11.361 22.078 37.196 26.310 14.900 35.346 14.510 34.891 13.357 25.841 33.597 25.686 31.846 

15 30.504 28.516 20.500 35.551 25.677 14.683 35.108 24.681 26.527 13.801 32.415 35.116 13.559 31.85~ 32.393 

16 10:449 28.568 20.590 35.612 25.721 14.676 35.109 24.647 26.553 13.797 32.444 35.164 13.555 31.864 32.400 

,, 34.702 27.384 11.352 22.140 37.208 26.364 14.886 35.380 14.498 34.922 13.345 25.874 33.608 25.725 31.S51 

18 35.205 33.115 19.094 13.558 26.028 14.775 27.064 15.020 27.403 l~.693 35.843 13.850 25.982 33.627 13.548 

19 34.471 20.823 35.074 23.429 14.372 26.024 ~4.879 36.241 14.900 35.202 32.747 34.049 13.850 25.892 35.15( 

20 33.619 35:572 21.753 23.880 37.592 14.324 36.9~9 25.162 26.806 14.167 34.358 32.696 35.881 13.347 32.395 

21 35.591 35.139 20.032 13.028 25.835 14.376 35.371 14.621 27.440 14.769 35.148 14.699 34.925 13.799 

22 34.417 21.154 31.167 13.448 24.645 14.418 33.618.14.625 26.856 14.907 27.388 14.506 26.596 

23 ]4.914 17.834• 35.289 23.655 35.548 2<.951 14.425 35.339 25.201 36.194 15.029 35.331 24.693 

24 32.956 33.172 28.461 22.389 21.717 35.582 24.621 14.391 36.882 24.920 21.018 14.889 J5.151 

25 32.965 34.528 20.288 22.345 23.634 13.464 25.446 14.349 26.163 14.180 26.491 14.669 

26 34.854 34.471 28.515 35.658 31.131 13.055 31.288 14.390 26.006 31.225 25.123 

27 33.436 33.098 11.846 21.131 20.003 23.891 23.419 13.568 22.106 35.606 

,28 32.667.34.922 34.412 35.189 21.790 35.039 19.086 11.357 20.558 

29 35.523 35.581 20.811 33.241 27.401 28.525 

30 ~3.593 34.441 35.266 34.616 ~l.500 

10 11 12 13 

J, 16 11 18 19 20 21 22 23 24 25 26 21 28 

31.515 34.644 35.212 34.492 33.518 

28.549 27.432 33.191 20.851 35.590 35.549 

20.549 11.365 19.064 34.147 21.827 35.232 34.460 34.910 32.695 

4 35.630 22.Hl 13.578 23.462 23.810 20.018 21.130 11.809 33.096 33.392 

25.687 31.210 2,.024 14.398 37.193 13.062 31.764 35.551 28.513 34.401 34.894 

14.682 26.515 14.783 26.116 14.353 25.408 13.~65 23.634 22.413 20.219 34.531 32,967 

35.214 14.890 21.131 24.939 36.83.1 14.392 24.58.9 35.602 21.119 22.386 28.522 33.110 32.896 

24.650 35.}62 15.023 36.239 25.201 35.381 14.412 24.969 35.550 23.650 35.318 17.850 34.933 

26.571 14.504 21.396 14.895 26.905 14.607 33.651 14.402 24.654 13.431 31.784 21.163 34.322 

14 

29 

10 13.803 34.939 14.690 35.165 14.151 21.442 14.600 35.380 14.363 25.809 13.016 20.026 35.131 35.585 

15 

30 

11 32.425 13.342 35.893 32.724 34.390 14.144 26.810 25.115 36.939 14.310 31.592 23.922 21.792 35.635 33.268 

12 35.155 25.885 13.842 34.053 32.114 35.201 14.811 36.211 24.831 26.016 14.358 23.318 35.020 20.834 34.459 

13 13.548 33.641 25.994 13.835 35.815 14.669 21.316 14.999 27.041 14.159 26.020 13.546 19.081 33.148 35.115 

14 31.901 25.754 33.612 25.886 13.321 34.916 14.413 35.316 14.867 26.351 31.199 22.123 11.342 27.403 34.622 

15 32.402 31.861 13.535 35.203 32.446 13.768 26.595 24.666 35.116 14.653 25.140 35.559 20.579 28.519 30.454 

16 32.404 31.844 13.535 35.181 32.460 13.769 26.624 24.681 35.123 14.653 25.714 35.568 20.589 28.510 30.473 

17 31.868 25.191 33.608 25.916 13.324 34.874 14.414 35.312 14.861 26.314 31.181 22.150 11.353 27.358 34.651 

18 13.544 33.639 25.983 13.833 35.826 14.613 21.414 15.003 21.104 14.163 26.060 13.556 19.142 32.740 35.151 

19 35.153 25.918 13.831 34.048 .32.179 35.208 14.882 36.161 24.894 26.060 14.368 23.431 34.986 20.900 34.478 

20 32.410 13.338 35.902 32.140 ]4.396 14.148 26.906 25.200 36.821 14.322 37.515 23.971 21.809 35.650 33.561 

21 13.196 34.900 14.681 35.155 14.152 21.459 14.605 35.381 14.370 25.811 13.025 20.063 35.152 35.609 

22 26.601 14.498 21.442 14.894 26.954 14.610 33.646 14.406 24.667 13.441 31.793 21.191 34.299 

23 24.105 35.339 15.018 36.126 25.196 35.344 14.414 25.006 35.543 23.684 35.289 11.886 34.915 

24 35.234 14.818 21.161 24.958 36.839 14.390 24.639 35.594 21.199 22.433 28.476 33.058 32.523 

25 14.665 26.557 14.170 26.185 14.346 25.492 13.461 23.613 22.444 20.314 34.505 32.962 

26 25.134 31.227 26.025 14.385 37.190 13.055 31.753 35.617 28.521 34.425 34.901 

21 35.626 22.168 13.565 23.487 23.912 20.044 21.159 17.851 33.006 33.331 

28 20.587 11.358 19.065 35.046 21.844 35.266 34.461 34.959 32.645 

29 2i.537 21.430 32.858 20.861 35.565 35.521 

30 31.533 34.645 35.116 34.469 33.540 
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ENCLOSURE I 

Dresden Unit 2 Cycle 15 

Radial Power Distribution Histogram Used as Input to the 
D2C 15 MCPR Safety Limit Calculations 

(1 page to follow that is an excerpt 
from previously issued SPC documents} 
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Design Basis Radial Power Distribution 
for SLMCPR Determination 
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ENCLOSUREJ 

Dresden Unit 2 Cycle 16 

Radial Power Distribution Histogram Used as Input to the 
D2C 16 MCPR Safety Limit Calculations 

(1 page to follow that is an excerpt 
from previously issued SPC documents) 
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Figure 3. 1 Design Basis Radial Powf!tr Distribution 
. for SLMCPR Detennination 

Siemens Power Corporation - Nuclear Division 
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ENCLOSURE K 

Dresden Unit 2 Cycle 15 

Local Peaking Factor Distribution Used as Input to the 
D2C 15 MCPR Safety Limit Calculations 

(3 pages to follow that are excerpts 
from previously issued SPC documents) 
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Design Basis Local Power Distribution for 
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Uncontrolled at 15,000 MWd/MTU and 70% Void 
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ENCLOSUREL 

Dresden Unit 2 Cycle 16 

Local Peaking Factor Distribution Used as Input to the 
D2C 16 MCPR Safety Limit Calculations 

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