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Important Notice Regarding
Contents of This Report

Please Read Carefully

The only undertakings of the General Electric Company (GE) respecting information in this
document are contained in the contract between Cleveland Electric Iluminating Company (CEl)
and GE, and nothing contained in this document shall be construed as changing the contract. The
use of this information by anyone other than CEI for any purpose other than that for which it is
intended, is not authorized; and with respect to any unauthorized use, GE makes no representation
or warranty, and assumes no liability as to the completeness, accuracy or usefulness of the

information contained in this document.
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Plant-unique Items

Relcad Fuel Bundles

Fuel Type Cycle Loaded Number

Irradiated

Refercnce Core Loading Pattern®
MWd/ST MWd/M1
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4. chulaled Core Effective Multiplication and Control System Worth - No Voids,
20°C*
Beginning of Cycle. K, pecne
Uncontrolled 1.121
Fully cont: _ded 0.9%56
Strongest control rod out (.984

n
-

R, Maximum increase in cold core reactivity with exposure
into cycle, AK 0.005

Standby Liguid Control System Shutdown Capability*

Boron Shutdown Margin (8K)
(ppm) (20°C. Xenon Free)
660 0.029

Reload Unique GETAB AOO Analysis Initial Condition Parameters

Fuel aki J

10!

GERXSNB-3 120 1.58 1.40 1.000 7.369 116.5
GERxREB/ 1.20 1.48 1.40 1.051 6.925 120.3
BP2x8R

: Bundle Power Bundle Flow
Axial  R-Factor _(MWu) (1,000 Ib/hr)

Exposure: BOC4 to EOC4 Increased core Now/Feedwater temperature 420°F

Initial

MCPR

1.21
1.17

Exposure: BOC4 1o EOCH Increased core flow/Feedwater temperature reduction to 250°F

GESxSNB-3 120 1.64 1.40 1.000 7.620 114.6
GEBxSEB/ 1.20 1.53 140 1.0581 7.140 1186
B. $x8R

1.20
1.18

Exposure: BOC4 to EOC4 Increased core Now /Feedwater temperature reduction to 320°F

GEBSxENB-3 1.20 1.61 1.40 1.000 7523 1153
GESxREB/ 1.20 1.51 1.40 1.051 7.048 119.3
BPRx8R

1.20
1.18

Exposure: BOC4 to EOC4 Increased core flow,'Feedwater temperature reduction to 370°F

GESxSNB-3  1.20 1.61 1.40 1.000 7.517 115.5
GEBxSEB/ 1.20 1.50 1.40 1.051 7.024 1195
BPBxSR

*The information in Sections 3. 4 and 5 considers only the remainder of Cycle 4; all other
information applies to the entire Cycle 4.

119
1.17
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Selected Margin Improvement Options

Operating Flexibility Options (S.52
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Core-wide AOO Analvsis R

L ncorrected

Flux QO/A GESXSER

.

Event NBR NBRY GESxENEB-3 BPRxSR Figure

Exposure range: BOC4 to EOC 4 Increased core flow Feedwater temperature 420

Exposure: BOC4 to EOQOC4 Increased core Now /Feedwater te mperature reduction ta 250

Exposure: BOC4 to EOCA increased core Now /Feedwater temperature reduction to 320

Exposure: BOC4 to EOCAH Increased core flow /Feedwater temperature reduction to 370

Local Rod Withdrawal Error (With 1 imiting Instrument Failure) AOO Summarn
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11.  Cycle MCPR Values*
Safety limit: 1.07

Single loop operation safety limit: 1.08

Exposure range: BOC4 to EOC4H

GESx8EB/

Rod withdrawal error 118 118
Fuel loading error** 1.23 1.21
Loss of 100°F feedwater heating 119 1.19
(Bounding from 420°F feedwater

temperature condition)

Pressurization events
Option A
GESXSEB/

GESxSNB-3  BPSx8R
Exposure range: BOC4 to EOC4 Increased core flow/Feedwater temperature 420°F

Load rejection without bypass 121 118
Feedwater controller failure 1.19 1.16
Pressure regulator failure downscale 1.15 1.13

Exposure: BOC4 to EOC4 Increased core flow/Feedwater temperature reduction to 250°F
Feedwater controller failure 1.21 1.20

Pressure regulator failure downscale 1.15 114

Exposure: BOC4 to EOC4 Increased core flow/Feedwater temperature reduction to 320°F
Feedwater controller failure 1.21 1.19

Exposure: BOC4 to EOC4 Increased core flow/Feedwater temperature reduction to 370°F
Feedwater controller failure 1.20 1.18

*GEMINI ODYN adjustment factors are provided in the letter from J. S. Charnley (GE) 1o M. W.
Hodges (NRC), GEMINI ODYN Adjustment Factors for BWR /6, dated July 6, 1987. The MCPR
limit does not change because of channel bow. Channel bow is reflected in the monitoring of the
core.

**See Appendix E.
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12.  Overpressurization Analysis Summanry

P&l P\
Event (psig) psig) Plant Response
MSIV closure (flux scram)* 1241 1272 Figure 9

13.  Loading Error Results

Variable water gap misoriented bundle analysis:  Yes

ACPR
vent GERXENB-3 GESXSEB/BPSx8R
Misoriented fuel bundle 0.16** 0.14**

14. Control Rod Drop Analysis Results

Banked Position Withdrawal Sequence is utilized at the Perry Nuclear Power Plant Unit 1;
therefore, the bounding control rod drop analysis {CRDA) described in
NEDE-24011-P-A-10-US is applied. NRC approval of the bounding analysis is given in the
letter to J. S. Charnley (GE), Acceptance for Referencing of Licensing Topical Report
NEDE-24011, Revision 6, Amendment 9 "GESTAR-1I General Electric Standard Application for
Reactor Fuel," January 25, 1985.

15, Stability Analysis Results

GE SIL-380 recommendations have been included in the Perry Nuclear Power Plant Unit |
operating prccedures and/or Technical Specifications and, therefore. the stability analysis is
not required. NRC approval for deletion of a cycle-specific stability analysis is documented
in Amendment 8 to NEDE-24011-P-A-US. In addition. the Perrv Nuclear Power Plant Unit
1 recognizes the issuance of NRC Bulletin No. 88-07, Supplement 1, Power Oscillations in
Boiling Water Reactors (BWRs), and will continue to comply with the recommendations
contained herein.

*The MSIV closure (flux scram) analysis is perfo -med using GEMINI methods at the 102%
power level to account for the power level uncert iinties specified in Regulatory Guide 1.49. The
analysis was performed with 13 highest setpoint s ifety valves operational.

**ACPR penalty of 0.02 for the tilted misoriented bundle has been applied. See Appendix E.
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16. Loss-of-coolant Accident Results (continued)

Bundle Type: GE10-PSSXB306-10GZ2-120M-150-T (GEBxSNB 3)

—Average Planar Exposure — MAPLHGR (kw/ft)
- Wd/MT Most Limiti Least Limiti
0.0 0.0 11.21 235
0.2 0.2 11.26 245
1.0 1.1 11.36 12.62
20 22 11.56 1275
3.0 33 11.81 i35
40 44 12.08 12.95
50 55 1235 13.06
6.0 6.6 12.57 13.17
7.0 7.7 12.80 13.28
8.0 88 13.00 13.38
9.0 99 13.20 13.46
10.0 11.0 13.37 13.52
125 138 13.45 13.52
15.0 16.5 13.14 13.20
20.0 220 12.40 12.57
250 276 1161 11.94
35.0 38.6 10.12 10.57
450 49.6 8.83 929
521 574 587 5.96
523 576 - 589

The Peak Clad Temperature (PCT) is <2129°F at all exposures; the Local Oxidation (Fraction) is

<0.058 at all exposures. The MAPLHGR multiplier for single-loop operation (SLO) is 0.80.
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FUEL TYPE

= GEBB-P8SQB320-9GZ-120M-150-T1

= GE10-PBSXB306-10GZ2-120M-150-T
= GE10-PBSXB306-11GZ3-120M-150-T

£
F
G

= BPBSRB176
GEBB-PBSQB30]1-5G7-120M-150-T1

= GEBB-PBSQB301-7GZ-120M-150-T

= GEBB-PBSQB322-7GZ-120M-150-T

-
B =
C
0

Figure 1 Reference Core Loading Pattern
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Figure 2. Plant Response to Load Rejection without Bypass
(ICF/FWT 420°F)
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Figure 3. Plant Response to Feedwater Controller Failure
(ICF/FWT 420°F)
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Figure 4. Plant Response to Pressure Regulator Failure Downscale
(ICF/FWT 420°F)

Page 15



Ret
— - e - "o =
! 3 | | ! L PRESS R SE (P
‘ BT "1"% i ; $ (e wa e
'..Y : A I CEYRALE vaL vt T e
‘ i |
l | ’ | |
| w0 -
. "™ ; {
. | 2 /
E i \'\4 %o  ma— o
£ N M
X0
| L
ool
thee &nn_‘ »e L) 08 x
T (SECONDS) TIE (SECOWS)
1 (1 ~SEP-SRT)
g |
%0 e
3
s
i |
] z
H 1
R / h s ; |
|
toge ®0 Rl Y] Y] ®0
TIME (SECONS) T (SECNS)
Figure 5. Plant Response to Feedwater Controller Failure

(ICF/FWTR to 250°F)

Page 16



Perry 1

B:hn‘l ATIST
; R c— N 1T
5. 2 sﬂ?cfm-(n LU | d“?{‘ 3::,{ : )E e
30 INET FLOW | 3 AL £ kf‘
%0 - ’ 1‘ ¥ 0~ AR‘-A(AA. ™
- i |
[\ | .
_ /
® - X
N \N "
e \ \\\ N\ .
%0 e S .o 74_?74
{ 7
{ ]
N
, \
‘e 1) . . . . i 43> 1.
TIE (SECO0S) T (SECOQE)
| i (r ~SEP-9®T)
- - i

€ o8

&
-
BEACTIVITY COMPOMENTS(E)

3

4
&

¢ \

e Y 0 e 1T 3 e o
T (SEOs) TN (SECONS)

Figure 6. Plant Response to Pressure Regulator Failure Downscale
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Appendix A

Analysis Conditions

To reflect actual plant parameters accurately, the values shown in Table A-1 were used this
cycle to reflect the bounding conditions.

Table A-1
Analysis Value (FW Temp )

—_Paameter _ 20°F  250°F  RNF 3N0E
Thermal power, MWt 3579 3579 3579 3579
Dome pressure, psig 1028 1008 1015 1019
Steam flow, Mib/hr 15.70 1258 13.58 1442
Turbine pressure, psig 976 974 975 978
Core flow, Mlb/hr 109.2 1092 1092 1092
Reactor pressure, psia 1056 1056 1056 1056
Inlet enthalpy, Btu/Ib 5288 5124 518.2 5231
Non-fuel power fraction 0.038 0.038 0.038 0.038
No. of dual mode Safety/Relief Valves 17 17* 17* 17*

Relief mode lowest setpoint, psig 1143* 1143* 1143* 1143*

Safety mode lowest setpoint, psig 1177 1177 1177 1177

*There are a total of 19 valves; the 2 lowest setpoint safety/relief valves are assumed to be
out-of-service in the transient analyses.
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Appendix B

Basis for Analysis of Loss-of-feedwater Heating Event

The loss-of-feedwater heating event was analyzed using the BWR Simulator Code
(Reference B-1). The use of this code is permitted in GESTAR 11 (Reference B-2). The transient
plots, neutron flux and heat flux values normally reported in Section 9 are not an output of the
BWR Simulator code: therefore, these item. are not included in this document.

The transient analysis inputs normally reported in Section 6 of the licensing submittal are
internally calculated in the BWR Simulator Code and in ODYN.

References
B-1 Steady-State Nuclear Methods, NEDE-30130-P-A and NEDO-30130-A, April 1985

B-2  General Electnic Standard Application for Reactor Fuel, NEDE-24011-P-A-9, September 1988,
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Appendix C
Analyzed Operating Domain
The core-wide abnormal operational occurrence (AOO) analysis results reported in Section
9 are the most limiting values over the entire allowable operating range. This range covers the

following operating options:

I. Standard 100% power/flow map;

)

End-of-cycle power coastdown;
3. MEOD with 100% power flow range from 75% to 105% of rated; and

4. Partial feedwater heati..g to 320°F during the cycle with final feedwater temperature
reduction to 250°F after All Rods Out at end of cycle.

Limiting events and condit’. s analyzed are based on Reference C-1 and the USAR
analytical results. The Reload 3/Cycle 4 analyses were performed assuming all four turbine

control valves in a full arc mode of operation. This is conservative for partial arc configuration.

The single-loop operation (SLO) analysis was reverified for the standard power /flow map
with normal feedwater temperature.

References
C-1 General Electric Standard Application for Reactor Fuel, NEDE-24011-P-A-10-US, April 1991.
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Appendix D

Transient Analyses

The turbine trip without bypass (TTNBP) analysis AOO is a pressure increase event
normally checked on a cycle-by-cycle basis to determine if this AOO could potentially establish the
cycle MCPR operating limit.

The Perry turbine control valves will be operated in the full arc mode throughout Cycle 4.
The load rejection without bypass (LRNBP) is always more limiting in this mode of operation;
therefore, the TTNBP will not be limiting for Cycle 4 and was not analyzed.

The load rejection without bypass (LRNBP) AOO was run for the standard case only since it

has been shown to be more limiting than the feedwater temperature reduction cases in previous
reload analyses.
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Rotated Bundle Analysis
The results for each fuel type are listed in Table E-1.
Table E-1

ACPR
BPSSRB176 (BPSx8R) N/A
GEBB-PRSQB301-7GZ-120M-150-T (BS301E) (GERXSEB) 0.13
GESB-PRSQB301-5GZ-120M-150-T (BS301F) (GESXSEB) 0.12
GESB-PRSQB320-9GZ-120M-150-T (GESXSEB) 0.14
GESB-P8SQB322-7GZ-120M-150-T (GESXBEB) 0.14
GE10-PRSXB306-11GZ3-120M-150-T (GESx8NB-3) 0.16
GE10-P8SXB306-10GZ2-120M-150-T (GESx8NB-3) 0.09
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