INITENT
TEMPORARY CHANGE
‘m_ PORA YAMN NO.
PP NO. 7310 Rev. 2/92 PAP-(522 ™ - |
wn. REV. mmgz AMIN. USE (NLY
2 Core ting Limits HTort for
Pav Plant, Uni
{omoms ™) v A A
LIST BACH ATTACHED PAGE
3’ " 5' 6' 13
S
Inﬂwmte'l‘s t 61 tion. fically, the and fl
i NS R, T PR o S
Additiomllyt plant operatim vith em in single loop operation is tted
hdnta' tcw‘t\tni‘: §s rmitted u‘\?h'e'"’eéﬁé‘l'fé.ffff" Jm‘i letenc‘letl
lant procedures will be qu ed at that tile e

/

-, i

| I X V- l
nsignated Alter
M l&}l&) » m.uumy Check is attached prior to submittal for WRC review or final
95022302668 990214
:DR ADDCK osooga;o

e B | /195
PORC MIG. NO.: PORC MIG. DATE: FOR APPROVAL _ /-5 N

750273 (9 Janw 75 Cho P S . ST
— . ..] .| S

; ’%
S aga
i
i
5{_5
|

-4




PDB-F0001
Page: 1
Rev.: 2

" PLANT DATA BOOK ENTRY SUBMITTAL SHEET

TITLE: COPE OPERATING LIMITS REPORT FOR THE PERRY NUCLEAR POWER PLANT,
UNIT 1 CYCLE 5 (RELOAD 4) '

PDB - _ F0001 /Rev. 2 EFFECTIVE DATE: 7-2:9‘/

MPL: J11

SCOPE OF CHANGE: Incorporate new fuel t information for Cycle S

including MCPR limits which are fuel t dependent

and delta T dependent.

REFERENCE: PY-CEI-NRR-1104 L

PY-CEI-NRR-1157 L

PY-NRR/CEI-0529 L

PREPARED BY: _1. M. Rinckel %ﬂg& m-w 5-2-94

“Date
—— w 5-12-9
Date
APPROVED BY: N/ o
Manager + Sponsoring Group Date

TAB E, F, AND G USE ONLY

PORC MEETING NUMBER: 99 -0?3 | 2“’1"?_9.*
3

APPROVED BY: 1{ 3 A««r\‘ P‘/b}ﬂ;w't C/’//‘lf/‘

General Mﬁbrger, PNPPD / Date




Specification
INTRODUCTION AND REFERENCES

PDB-F0001
Page: 1
Rev.: 2

UNIT 1 CORE OPERATING LIMITS REPORT
INDEX

AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(CORRESPONDS T0 TS 3.2.1)

Figure
Figure

Figure

Figure

Figure

Figure

Figure

Figure

3.
3.1-3

3
3

3.1-1

8.1-3

2.1-4

8.1+

2.1-6

2.1-7

+8:1-8

Flow Dependent MAPLHGR Factor (uApract)
Power Dependent MAPLHGR Factor (HAPPACP)

MAPLHGR Versus Average Planar Exposure,
Fuel Type BS301E

MAPLHGR Versus Average Planar Exposure,
Fuel Type BS3U1F

MAPLHGR Versus Average Planar Exposure,
Fuel Type GEBB-P8SQB320-9GZ-12CM-150-T

MAPLHGR Versus Average Planar Exposure,
Fuel Type GEBB-P8SQB322-7GZ-120M-150-T

MAPLHGR Versus Average Planar Exposure,
Fuel Type GE10-PBSXB306-10GZ2-120M-150-T

MAPLHGR Versus Average Planar Exposure,
Fuel Type GE10-P8SXB306-11GZ3-120M-150-T

MINIMUM CRITICAL POWER RATIO (CORRESPONDS TO TS 3.2.2}

Figure 3.2.2-1

Figure 3.2.2-2

Figure 3.2.2-3

PERRY UNIT 1

Power Dependent MCPR Limit (MCPR )
Fuel Types GEBXBEB

Power Dependent MCPR Limit (MCPR )
Fuel Types GEBXBNB-1

Flow Dependent MCPR Limit (MCPR.)
Fuel Type GEBB-P8SQB301-5GZ-120M-150-7

CYCLE 5

Page

o u:

11

12
13

14

15

CORE OPERATING
LIMITS REPORT



UNIT 1 CORE OPERATING LIMITS REPORT

Specification
Figure 3.2.2-4

Figure 3.2.2-5

Figure 3.2.2-6

Figure 3.2.2-7

INDEX (Continued)

PDB-F0001
Page: 2
Rev.: 2

Page

Flow Dependent MCPR Limit (MCPR.)
Fuel Type GESB-PBSQB301-7GZ-1208-150-T7 17

Flow Dependent MCPR Limit (MCPR.)
Fuel Types GESB-PBSQB320-9GZ-120M-150-T
GEBB-P8SQB322-7GZ-12"M-150-T 18

Fiow Dependent MCPR Limit (MCPR
Fuel Type GE10-PBSXB306-10GZ2-

Flow Dependent MCPR Limit (MCPR
Fuel Type GE10-PB8SXB306-11GZ3-

LINEAR HEAT GENERATION RATE (CORRESPONDE TO 4§ 3.2.3)

Linear Heat Generation Rate of each Fuel Type

REACTOR PROTECTION SYSTEM INSTIUMENTATION

(CORRESPONDS TO TS 3.3.1)

Simulated Thermal Power Time Constant

PERRY UNIT 1

)
150x-150-1 19

)
150M-150-7 29
21

22

CYCLE %
CORE OPEnATING
LIMITS REORT




PDE-F0001
Page: 3
Rev.: 2

INTRODUCTION

This Core Operating Limits Report for PNPP Unit 1 Cycle 5 is prepared in
accordance with the requirements of PNPP Technical Specification 6.9.1.9.
The core operating limits presented were developed using NRC-approved
methods (Reference 2). Results from the reload analyses for the General
Electric fuel in PNPP Unit 1 for Cycle 5 are documented in References 3,
4, 5 and 6.

The cycle-specific core operating limits for the following PNPP Unit 1
Technical Specifications are included in this report:

1. Average Planar Linear Heat Generation Rate (APLHGR) Limits for each
fuel/lattice type, including the power and flow dependent MAPFAC
curves with the single loop MAPLHGR reduction factor. (Technical
Specification 3/4.2.1)

2. Minimum Critical Power Ratio Operating Limit including the power and
flow demendent MCPR curves. (Technical Specification 3/4.2.2)

3. Linear Heat Generation Rate (LHGR) Limit for each fuel type.
(Technical Specification 3/4.2.3)

4. The simulated thermal power time constant. (Technical
Specification 3/4.3.1)

REFERENCES

1. J.R. Hall (USNRC) to M.D. Lyster (CEI), Amendment No. 33 to Facility
Operating License No. NPF-58, September 13, 1990.

2. *General Electric Standard Application for Reactor Fuel-GESTAR II,*
NEDE-24011-P-A-10 and NEDE-24011-P-A-10-US ('S Supp’-ment),

April 1991.

3. *Supplemental Reload Licensing Report for the Perry Nuclear Power
Plant Unit 1, Reload 4, Cycle 5,* GE Document 23A7227 Rev. 0
(April 1994).

4. *Supplement 1 to the Supplemental Reload Licensing Submittal for the
Perry Nuclear Power Plant Unit 1, Reload 1, Cycle 2,* GE Document
23A%948AA Rev. 0 (October 1988).

5. *Supplement 1 to the Supplemental Reload Licensing Submittal for the
Perry Nuclear Power Plant Unit 1, Reload 2, Cycle 3," GE Document
23A6492AA Rev. 0 (September 1990).

6. *Supplement 1 to the Supplemental Reload Licenszing Submittal fcr the
Perry Nuclear Power Plant Unit 1, Reload 3, Cycle 4,* GE Document
23A7147AA, Rev. 0 (January 1992).

CYCLE 5
PERRY UNIT 1 CORE OPERATING

TC/VAX/Page 1 of 5 LIMITS REPORT
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Perry Nuclear Power Plant Updated Safety Analysis Report, Unit 1,
Appendix 15B-Reload Safety Analysis.

8. R.J. Stransky (USNRC) to R.A. Stratman (CEI), Amendment No. 48 to
Facility Operating License NPF-58, May 28, 1993.

9. J. B. Hopkins (USNRC) to R. A. Stratman (Centerior), Amendment 111”
No. 61 to Facility Operating License NPF - 58, June 2, 1994.

AVERAGE PLANAR LINEAR HEAT GENERATION RATE (7S 3.2.1)

All AVERAGE PLANAR LINEAR HEAT GENERATION RATES (APLHGRs) shall not

exceed the result obtained from multiplying the applicable MAPLHGR

values* by the smaller of either the flow dependent MAPLHGR factor

(MAPFAC,) Figure 3.2.1-1, or the power dependent MAPLHGR factor (MAPFAC )

Figure 5.2.1-2. P
|
\
|

. These applicable MAPLHGR values are:

1. Those for the respective fuei and lattice type as a function of
the average planar exposure (as described by the NRC approved
methodology described in GESTAR-II)

or,

2. When hand calculations are required, the MAPLHGR as a function
of the average planar exposure for the most limiting lattice
shown in Figures 3.2.1-3 througn Figure 3.2.1-10 for the
applicable type of fuel.

CYCLE 5
PERRY UNIT 1 CORE OPERATING
TC/VAX/Page 2 of S LIMITS REPORT
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PNPP No. 8767 Rev. 10/94

1.0

0.9

Clamped at 0.80
during SLO %
- T 1€
< 0.8 ot e » ERE
¥
e
L o
-
-
0.7
1
MAI’FAC‘ = MIN (1.0, 0.4574 + 0.006758F)
0.6
0.5 I
0 20 40 60 80 100 120
CORE FLOW (% RATED), F
FLOW DEPENDENT MAPLHGR FACTOR
(MAPFAC ; |
Figure 3.2.1-)
CYCLE 5
PERRY UNIT 1 CORE OPERATING

TC/VAX/Page 3 of 5 LIMITS REPORT



MAPFAC

PDB-F0001

Pagn: 6
Rev.: 2
PNPP No 8768 Rev. 10/94
+
1.0
L]
0.9 4
5
Clamped at 0.80
during SLO
0.8 e e
4 J»-—
0.7
- MAI’FACP = 10 + 0.0052 (P-100) v
1 40% < P < 100% ; Al core flows ’
25% < P < 40% ; Coreflow F < 50% []
0.6
1
MAPFAC, « 06 + 0.002 (P-40) 3
10 25% < P < 40% ; Coreflow F > 50% []
IO I TOOTIITITIII T
0.5 J L I L T
0 20 40 60 80 100 120
CORE THERMAL POWER(% RATED), P
POWER DEPENDENT MAPLHGR FACTOR
(MAPFAC p )
Figure 3.2.1-2
CYCLE S
PERRY UNIT 1 CORE OPERATING

TC/VAX/Page 4 of S

LIMITS REPORT

1



I LING AMdAd

ainbry

3

C

HEAT GENERATION RATE (kW/ft)

- e

MAXIMUN. AVERAGE PLANAR LINEAR

S OO

LHOdHT GLINIT
ONLLYHAdO dH00

135
Fmsvndmcn
13.0 GWd) | (kW)
12.5 —“/ X 0.0 12.4
BS301E 1.0 12.4
12.0
5.0 12.8
11.5 7.0 .
11.0 + 8.0 13.2
10.0 13.5
10.5
12.5 13.5
- 20.0 12.5
9.5 25.0 .
35.0 10.4
9.0 —
45.0 8.9
8.5 —
| PERMISSIBLE o —
%0 —4 REGION OF
OPERATION
7.5
7.0
6.5
6.0 1

0 5.0 100 150 200 250 300 350 400 450 500

AVERAGE PLANA# EXPOSURE (GWd/t)

MAXIMUM AVERAGE PLANAK LINEAR HEAT  Note: 1L i:lmedl-te M:‘P‘}BGR‘
GENERATION RATE (MAPLHGP] VERSUS ot dot ehininnd by

AVERAGE PLANAR EXPOS!'E, GESx8EB e
FUEL T¥ PE BS301E i m’;‘f;‘n:;u:";’“, ke

lattices. For lattice specific
values consult Reference 4.

P A9y
:abeq
10004-480d

(4
L



[ LINN AM¥Ad
§ d'IOAD

JAOJHY SLINI'T
ONILVHAdO FH0O

2 ¢ @anbry

| ot W

MAXIMUM AVERAGE PLANAR LINEAR

HEAT GENERATION RATE (kW/ft)

13.5

13.0

12.5

12.0

10.5

10.0

9.5

9.0

8.5

8.0

~3
o

7.0

6.5

6.0

PNPP No B772 Rev. 4/94

xxrosvndmmcn
(GWdn) {kW/tt)
X 0.0 12.6
BS301F 1.0
5.0 129
7.0 13.2
8.0
10.0 135
12.5 13.5
l 20.0 12.5
25.0 11.8
35.0 10.4
35.0 8.2
PERMISSIBLE 50.0 6.9
REGION OF
OPERATION
0 5.0 100 150 200 250 300 350 400 450 500

AVERAGE PLANAR EXPOSURE

(GWd/t)

MAXIMUM AVERAGE PLANAR LINEAR HEAT  Notes:

GENERATION RATE (MAPLHGR) VERSUS

AVERAGE PLANAR EXPOSURE, GE8xBEB

FUEL TYPE BS301F

1.

Intermediate MAPLHGR
values are obtained by

linear interpolation

between adjacent points.
This curve is a composite
the most limiting enrich

lattices. For lattice

values consult Reference 4.

P TAY
:abed
10004~-840d

[4
8



(kW/ft)

-
4

HEAT GENERATION RATE

[ LINO AMMAd

¢ aanbryg

s

C

A

MAXIMUM AVERAGYE PLANAR LINEAR

S

S5 A'IOAD

LAOdAY SLINI‘T
ONLLVTAJO 8400

13.5

13.0

i2.5

12.0

11.5

10.5

10.0

9.5

9.0

8.0

7.5

7.0

6.5

6.0

PNPP No SR80 Rev. 4794

AVERAGE PLANAR EXPOSURE (GWd/t}

MAXIMUM AVERAGE PLANAR LINEAR HEAT
GENERATION RATE (MAPLHGR) VERSUS
AVERAGE PLANAR EXPOSURE, GESx3EB

FUEL TYPE GE8B-P8SQB320-9GZ-120M-150-T

Notes:

Ixxrosunﬂ MAPLHGR
({GWd/t) {kWrfe)
&£ GESB-PssQBSZO-QGZ-lZOM-ISO»T] — —
> \ 0.2 11.78
?:'J \ 1.0 11.83
A 2.0 11.91
‘\ 3.0 12.02
o 40 1217
b 5.0 12.32
\\ 6.0 12.44
7.0 12.56
8.0 12.7C
9.0 12.84
16.0 1297
12.5 13.00
PERMISSIBLE 15.0 12.73
S mo e
25.0 11.48
\ 35.0 10.23
45.0 8.66
50.0 6.16
I
5.0 10.0 200 250 300 350 400 450 500

. Intermediate MAPLHGR

valucs are obtained by
linear interpolation

between adjacent points.

2. This curve is 8 composite of

the most limiting enriched fuel
lattices. For lattice specific
values consult Reference 5.

T ARY
:abegd
10004-9a4d

(4
6



i LINA AMYAd

RATION RATE (kW/ft)

ainbrg

HEAT GENE

P g

[ &

MAXIMUM AVERAGE PLANAR LINEAR

9-1"

G AIOAD

LHOdAE SLINI'T
ONLLVMAdO 400

13.5

13.0

12.5

12.0

11.5

¥ EXPOSURE| MAPLHGR

| (GWdR) | (kwift)
GESB-P8SQB322-7GZ-120M-150T - —
0.2 12.10
1.0 12.09
20 12.16
30 12.28
40 12.42
50 1258
6.0 12.67

7. 1298
8.0 12.83
9.0 12.92
10.0¢ 13.02
125 13.07
PERMISSIBLE 150 12.79
S T
25.0 11.56
350 10.29
45.0 877
50.0 6.27

|
50 10.0 300 350 400 450 50.0

AVERAGE PLANAR EXPOSURE (GWd/t)

MAXIMUM AVERAGE PLANAR LINEAR HEAT
GENERATION RATE (MAPLHGR) VERSUS
AVERAGE PLANAR EXPOSURE, GE8xS8EB

FUEL TYPE GESB-P8SQB322-7GZ-120M-150-T

. Intermediate MAPLI;?R

values are

linear interpolation
between adjacent points.

2. This curve is & composite of

the most limiting enriched fuel
lattices. For lattice specific
vulues consuit Reference 5.

Z +'A9Y
01 :ebed
10004-4ad



(kW/ft)

-
.
4

I LINO A¥NAd

ATION RATH

rs
«

4

§f aanbryg

HEAT GENE

vy
C

MAXIMUM AVERAGE PLANAR LINEAR

L1

S A'IOAD

ONTIVMAJO H¥0O

LUHOdAY SLIWI']

PNPP No 9267 Rew 4/94

:*ADY
:abegd
10004-490d

3.5
’}f?=t§: EXPOSURE|MAPLHGR
13.0 {GWd/ST) (kW7
| | GE10-P85XB306-10GZ2-120M-150T - T
o 0.2 11.26
i2.0 1.0 11.36
11.5 20 11.56
¥ 3.0 11.81
11.0 . 4.0 12.08
10.5 \ 5.0 12.35
6.0 12.57
10.0 7.0 12.80
9.5 8.0 13.00
\ 2.0 13.20
e 10.0 13.37
8.5 12.5 13.45
5 PERMISSIBLE \ 15.0 13.14
. REGION OF
OPERATION \ — -
7.5 25.0 11.61
\ 35.0 10.12
7.0 45.0 8.83
6.5 52.1 5.87
6.0 ¥
- 8
0 5.0 10.0 150 200 250 300 350 400 450 500 550
AVERAGE PLANAR EXPOSURE (GWd/t)
MAXIMUM AVERAGE PLANAR LINEAR HEAT ~ Notes: 1. Intermediate MAPLHGR
GENERAT ON RATE (MAPLHGR) VERSUS . |
AVERAGE PLANAR EXPOSURE, GESx8NB-1 Botwoen adiacent pohets.
FUEL TYPE GE10-P8SXB306-10GZ2-120M-150T B i e
lattices. For lattice specific

values consult Reference 6.

(4
It



[ LINO ANNAd

MAXIMUM AVERAGE PLANAR LINEAR
HEAT GENERATION RATE (kW/ft)

8-1°2'¢ @anbry

G A1OAD

LHOdHEY SLIKI'T
ONLLVHAJO JH0D

PNFPP No 9268 Rev. 4/94

Z1

13.5
fé\ EXPOSURE| MAPLHGR
13.0 (GWA/ST} | (kWiTt)
. GE10-P8SXB306-11GZ3-120M-150-T ~- YT
o \K 0.2 11.61
12.0 1.0 11.71
11.5 J‘#U 2.0 11.92
‘\ 3.0 12.17
11.0 < 40 1241
- N\ 5.0 12.61
6.0 12.31
10.0 A 7.0 12.99
- 8.0 13.16
975 13.31
- 10.0 13.34
8.5 - \ 2.5 13.23
. PERMISSIBLE \ 15.0 12.92
- REGION OF
OPERATION \ — P
& 25.0 1144
\ 35.0 10.14
7.0
& 45.0 8.90
6.5 \ 51.7 5.87
6.0 5
' 0 5.0 100 150 200 250 300 350 400 450 500 550
= v
AVERAGE PLANAR EXPOSURE (GWd/t) ‘2%
MAXIMUM AVERAGE PLANAR LINEAR HEAT  Notes: 1. l‘:ltﬂ'medh'e MAPLHGR . g
GENERATION RATE (MAPLHGR) VERSUS hx;’;;’ph“"fn by »
AVERAGE PLANAR EXPOSURE, GE8x8NB-1 between adjacent points.
FUEL TYPE GE10-P8SXB306-11GZ3-120M-150T et e v U
lattices. For lattice specific

values consult Reference 6.

10004-804d



PDB-F0001
Page: 13
Rev.: 2

MININ M CRITICAL POWER RATIO (TS 3.2.2)

The MINIMUM CRITICAL POWER RATIO (MCPR) shall be eqgual to or greater than
the MCPR,, MCPR_, and OLMCPR limits at the indicated core flow, THERMAL
POWER, dglta 1*Pand core average exposure compared to the End of Cycle
Exposure (BOCE)** as specified in Figures 3.2.2-1 through 3.2.2-7.

NOTE: MCPR limits are fuel type dependent and delta T dependent. The
MCPR, and MCPR_ limits are applicable for all core average
exposSures, nomfnal rated feedwater temperature (420°F), and all
core flows less than or equal to 105% core flow. For planned
reduction of rated feedwater temperature from rated feedwater
temperature (420°F), increase the appropriate OLMCPR limits by
the following:

FW zggpgrature ol GE8XBEB GE8X8NB-1
to F 0.0 0.0

420 to 320°F 0.0 0.0

420 to 250°F 0.0 0.0

OLMCPR, operating limit MCPR

GE8B-P8SQB301-5GZ-120M-150-T 1.19
GEBB-P8SQB301-7GZ~120M-150~-T 1.19
GE8B-PESQB320-9GZ~120M-150-T 1.19
GE8B-P8SQB322-7G2-120M-150-T 1.19
GE10-PBSXB306-10G22-120M-150-T 1.22
GE10-P8SXB306-11G23-120M-150-T 1.22

There are a total of 19 safety/relief valves, tihe two lowest setpoint
valves are assumed to be out-of-service in the transient analyses.

. This delta T refers to the planned reduction of rated feed
temperature from nominal rated feedwater temperature (420 ., .uch
as prolonged removal of feedwater heater(s) from service.

Planned reduction of rated feedwater temperature from nominal rated ‘TC”
feedwater temperature is not permitted during plant operation with
the reactor recirculation system in single loop operation.

** End of Cycle Exposure (EOCE) is defined as 1) the core average
exposures at which there is no longer sufficient reactivity to
achieve RATED THERMAL POWER with rated core flow, all control rods
withdrawn, all feedwater heaters in service and equilibrium Xenon,
or 2) as specified by the fuel vendor.

**+* partial feedwater heating to 320°F during the cycle with final
feedwater temperature reduction to 250°F after ALL RODS OUT at end
of cycle.

CYCLE 5
PERRY UNIT 1 CORE OPERATING
TC/VAX/Page 5 of S LIMITS REPORT
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0

(See Note Page 13)
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Figure 3.2.2-3
(See Note Page 13)
Includes Rotated Bundle Analysis results.
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Figure 3.2.2-5
(See Note Page 13)
Includes Rotated Bundle Analysis results.
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Figure 3.2.2-6
(See Note Page 13)
Includes Rotated Bundle Analysis results.
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(See Note Page 13)
Includes Rotated Bundle Analysis results.
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LINEAR HEAT GENERATION RATE (TS 3.2.3)

The LINEAR HEAT GENERATION RATE (LHGR) shall not exceed:
a. 14.4 kw/ft. for the following fuel types:

GE8B-P8SQBE301-7GZ-120M-150-T (BS301E) (GEBXBEB)
GE8B-PBSQB301-5GZ-120M-150-T (BS301F) (GEBXBEB)
GESB-PBSQB320-9GZ-120M-150-T (GE8XBEB)
GE&B-P8SQB322-7GZ~-120M-150-T (GE8XBEB)
GE10-P8SXB306-10GZ2-120M-150-T (GE8XBNB-1)
GE10-P8SXB306-11G23-120M-150-T(GESX8NB-1)
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REACTOR PROTECTION SYSTEM INSTRUMENTATION (7S 3.3.1)

The simulated thermal power time constant shall be 610.6 seconds.
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