
. . . . -- .

*-..
*

. ;
*- ,

,

|e' | y . +

llEBEr i*

!

1N55mrTrtM1ggEWARf GIMM 4

1H f0RARY O W E W .

HET m. 7310 Rev. 2/92 PAP-0522 1tN - /
IIBMF:t1GE m. IEW. DerfurfTrm 1T11E ADGN. LISE GEJ f

MB-P0001 2 Oxe 1.imits Baport for the
Power Plant, thit 1 -!

OUGLS 100(S): 5 4) 1. .p.y p * yy j
,a u .

,

CULV !

u sr snar m a a mo n 1

3, 4, 5, 6, 13

-

loop opration. y, the power and f1w depmdent
tion. SpecificallIrremorate T.S. Amendment 61, Sirgie loop

MAPLMR factors are limited to 0.80 duriri s ;

I
|

vith norml l. plant operation with the
tor recirr;alation systen in single loop oleration is tted !Additionally

eedwater te erature. P reduction of ratef feedwater t rature frin nomi rated !

er emperag g@no gted g sirgle loop operation mtil gevaluation is completed.
'

i

:

|

|

!
!

~i

I
:

!
;
t

i

b
f

ne a
Ig7/b mom IME DVWHIIEWDMRIW WER

Jeannse K *el j12-6-94
_

|/ 6 !4

,
_ ;

/P |"""@/9I |
anc nic. m.: in c nic,twrs: am Aimwat.

U-CO3 /9M 96 1ES On>
W4/t r |. . , ,

APROED IEIE !

|INE< w9s
A

ih I iJ; s.-~
APHOM) |R APH d Ni ~ ~

/-r/- 1 s~ k)k |IRIE i|IMIE$ W ///
/ APHOED i

'

IQYARTO
AAlmAg/'wh(/~Of1- | DgE{{27fff' & |IKIE |

*

'' U.
# / I

3Wcnated sterrwe", Id@R50.99 Appli4Adlity Cecit is attadel prior to minittal Ior luc icviw or.timl
'

IHumu '
-~

'

!appewal ifhn-IUC.
!9502230268 950214

PDR ADOCK 05000440
P PDR 3

i
__ _ _ _ - - _ - _ _ -

- . . _ , _ _ _ _ _ _



,.
._

:-- . .. -- - .. .- - ._

.: , ', 1 ;
*

. .

:; ;,

'

's, ca : - PDB-F0001 !
~ Page: i' :

.

'Rev.: 2 :
.- ,. .

PLANT DATA BOOK ENTRY SUBMITTAL SHEET j

-
i
n

'

TITLE: COP.E OPERATING LIMITS REPORT FOR THE PERRY NUCLEAR POWER PLANT,
,

;. .

i UNIT 1 CYCLE 5 (RELOAD 4) |

PDB - F0001 /Rev. 2 EFFECTIVE DATE: 7"" bb
i

/

MPL: J11 ;

SCOPE OF CHANGE: Incorporate new fuel type information for Cycle 5 i

including MCPR limits which are fuel type dependent j

and delta T dependent. .

,

n

,

i

REFERENCE: PY-CEI-NRR-1104 L ,

;

PY-CEI-NRR-1157 L i

PY-NRR/CEI-0529 L
~;

!

!

PREPARED BY: ,T. M. Rinckel O h Xzt M - 5-2-94
Date |

$~- /2 -NREVIEWED BY: k
~ Date'

-

t

APPROVED BY: M
'

Manager -f Sponsoring Group Date
i

=================.======================================================= |

TAB E, F, AND G USE OIEY -

PORC MEETING NUMBER: N '073 76 k N i

Date !
f

6[//!hhAPPROVED BY: t' M ilfW
'

General M ger, PNPPD / Dste"

1

i

!

[
i

- ._- ,,



pr
'

.

.

' PDB-F0001-

Pigs: 1-
. .

Rev.: 2-

g

. UNIT 100RE OPERATIM3 LIMITS REPORT

INDEK

Specification Page

INTRODUCTION AND REFERENCES 3

AVERAGE PLANAR LINEAR HEAT GENERATION RATE 4

(CORRESPONDS TO TS 3.2.1)

Figure 3.2.1-1 Flow Dependent MAPLHGR Factor (MAPFAC ) 5g

Figure 3.2.1-2 Power Dependent MAPLHGR Factor (MAPFAC ) 6p

Figure 3.2.1-3 MAPLHGR Versus Average Planar Exposure,
Fuel Type BS301E 7

Figure 3.2.1-4 MAPLHGR Versus Average Planar Exposure,
Fuel Type BS301F 8

Figure 3.2.1-5 MAPLHGR Versus Average Planar Exposure,
Fuel Type GE8B-P8SQB320-9GZ-120M-150-T 9

Figure 3.2.1-6 MAPLHGR Versus Average Planar Exposure,
Fuel Type GE8B-P8SQB322-7GZ-120M'150-T 10

Figure 3.2.1-7 MAPLHGR Versus Average Planar Exposure,
Fuel Type GE10-P8SXB306-10GZ2-120M-150-T 11

Figure 3.2.1-8 MAPLHGR Versus Average Planar Exposure,
Fuel Type GE10-P8SXB306-11GZ3-120M-150-T 12

MINIMUM CRITICAL P0 DER RATIO (CORRESPONDS TO TS 3.2.2) 13

Figure 3.2.2-1 Power Dependent MCPR Limit (MCPR )p
14Fuel Types GE8X8EB

Figure 3.2.2-2 Power Dependent MCPR Limit (MCPR )p 15Fuel Types GE8X8NB-1

Figure 3.2.2-3 Flow Dependent MCPR Limit (MCPR )p
Fuel Type GE8B-P8SQB301-5GZ-120M-150 'r 16

CYCLE 5
CORE OPERATING

PERRY UNIT 1 LIMITS REPORT

,



-
.

.

;

PDB-F0001 |
t

Pags: 2,

Rev.: 2 j.

UNIT 1 CORE OPBRATIIC LIMITS REPORT

mner (Continued) .

Specification . P_aje |

Figure 3.2.2-4 Flow Dependent MCPR Limit (MCPR,)*

Fuel Type GE8B-P8SQB301-7GZ-120M-150-T 17

Figure 3.2.2-5 Flow Dependent MCPR Limit (MCPR,)
IFuel Types GE8B-P8SQB320-9GZ-120M-150-T '

GE8B-P8SQB322-7GZ-120M-150-T 18
'

Figure 3.2.2-6 Flow Dependent MCPR Limit (MCPRp)
Fuel Type GE10-PBSXB306-10GZ2-120M-150-T 19

Figure 3.2.2-7 Flow Dependent MCPR Limit (MCPR,) !

Fuel Type GE10-PBSXB306-11GZ3-120M-150-T 20 .

LINEAR HEAT GENERATION RATE (CORRESPONDS TO TS 3.2.3) 21

iLinear Heat Generation Rate of each Fuel Type

REACTOR PROTECTION SYSTEM INSTC'JMENTATION
22 -

(CORRESPONDS TO TS 3.3.1)

Simulated Thermal Power Time Constant
;

.

.

!

i

;

i
|

,

!

|

|

4

CYCLE S
CORE OPEMTIIC
LIMITS RE NRT I

PERRY UNIT 1

|

. _ _ _ _ _ - . _ _ _ _ _ - -



:..,; -

|
' '*

.. ,

,

'

PDB-F0001*

s ,

Page: 3
Rev.: 2

INTRODUCTION AND REFERENCES
,

e

DmtODUCTION
:
'

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 dependent MCPR curves. (Technical Specification 3/4.2.2)

L

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

D

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 (US Supp N ent),
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
23A5948AA 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 Licensing Submittal fr r the
Perry Nuclear Power Plant Unit 1, Reload 3, Cycle 4,* GE Document i

23A7147AA, Rev. 0 (January 1992).
CYCLE 5

PERRY UNIT 1 CORE OPERATING
'IC/VAX/Page 1 of 5 LIMITS REPORT )
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7. 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
No. 61 to Facility Operating License NPF - 58, June 2, 1994.

AVERAGE PLANAR LINEAR HEAT GRERATION RATE (TS 3.2.1)

All AVERAGE PLANAR LINEAR HEAT GENERATION RATES (APLHGRs) shall not
excee.d 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 )p pFigure 3.2.1-2.

.

These applicable MAPLHGR values are:*

1. Those for the respective fuel 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 through Figure 3.2.1-10 for the
applicable type of fuel.

CYCLE 5
PERRY UNIT 1 CORE OPERATING
'IC/VAX/Page 2 of 5 LIMITS REPORT
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MININJM CRITICAL POWER RATIO (TS 3.2.2)

The MINIMUM CRITICAL POWER RATIO (MCPR) shall be equal to or greater than
the MCPR , MCPR , and OLMCPR limits at the indicated core flow, THERMAL
POWER,dbitaT.pand core average exposure compared to the End of Cycle
Exposure (EOCE)** 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

fexposures,nomSnalratedfeedwatertemperature(4200F),andall
core flows less than or equal to 105% core flow. For planned
reduction of rated feedwater temperature from rated feedwater
temperature (4200F), increase the appropriate OLMCPR limits by
the following:

FW Temperature *** GE8X8EB GE8X8NB-1
420 to 3700F 0.0 0.0
420 to 3200F 0.0 0.0
420 to 2500F 0.0 0.0

OLMCPR, operating limit MCPR

GE8B-P8SQB301-5GZ-120M-150-T 1.19 !
GE8B-P8SQB301-7GZ-120M-150-T 1.19 '

GE8B-P8SQB320-9GZ-120M-150-T 1.19
GE8B-P8SQB322-7GZ-120M-150-T 1.19
GE10-P8SXB306-10GZ2-120M-150-T 1.22
GE10-P8SXB306-11GZ3-120M-150-T 1.22

There are a total of 19 safety / relief valves, the 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 feedi la;*

temperature from nominal rated feedwater temperature (4205i, ach
as prolonged removal of feedwater heater (s) from service.

Planned reduction of rated feedwater temperature from nominal rated ,g,|
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 heatere in service and equilibrium Xenon,
or 2) as specified by the fuel vendor.

Partial feedwater heating to 3200F during the cycle with final***

feedwater temperature reduction to 2500F after ALL RODS OUT at end ;

of cycle. )

CYCLE S
PERRY UNIT 1 CORE OPERATING |
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Figure 3.2.2-1
(See Note Page 13)
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(See !Jote Page 13)
Includes Rotated Bundle Analysis results. |
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Figure 3.2.2-4

(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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(See Note Page 13)
Includes Rotated Bundle Analysis results.
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Figure 3.2.2-7
(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: i

_

1. GE8B-P8SQB301-7GZ-120M-150-T (BS301E) (GE8X8EB) |

2. GE8B-P8SQB301-5GZ-120M-150-T (BS301F) (GE8X8EB)
3. GE8B-P8SQB320-9GZ-120M-150-T (GE8X8EB)
4. GE8B-P8SQB322-7GZ-120M-150-T (GE8X8EB) ,

)5. GE10-P8SXB306-10GZ2-120M-150-T (GE8X8NB-1)
6. GE10-P8SXB306-11GZ3-120M-150-T(GE8X8NB-1)

i

I
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t
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REACMR PROTBCTION SYSTEM INSTRIMENTATION (TS 3.3.1) (
i

.The simulated thermal power time constant shall be 610.6 seconds.
t
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