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SAFETY LIMIT

Unit 2

FBAPS

LIMITING SAFETY SYSTEM SETTING

v LAD “INTEGRITY
Applicability:

The Safety Limits established
tc preserve the fuel cladding
integrity apply to those
variables which monitor the
fuel thermal behavior.

Objectives:

The objective of the Safety
Limits is to establish limits
which assure the ntegrity of
the fuel cladding.

Specification:

A, Reactor Pressure 2 800 psia
and Core Flow 2 10% of Rated

The existence of a minimum
critical power ratio (MCPR)
less than 1.06 for two

recirculation loop operation,

or 1.07 for single loop
operation, shall constitute

violation of the fuel cladding

integrity safely limit,

To ensure that this safety

limit is not exceeded, neutron

flux shall not be above the
scram setting established in

specification 2.1.A for longer
than 1.15 seconds as indicated
by the proce<s computer. When
the process computer is out of
service this safety limit sh.11
be assumed to be exceeded 1f
the neutron flux exceeds i:s
scram setting and a control

rod scram does not occur.

2.1 FUEL CLADDING INTEGRITY
Applicabillity:

The Limiting Safety System Settings
apply to trip settings of the
instruments and devices which are
provided to prevent the fuel
cladding integrity Salety Limits
from being exceeded.

Objectives:

The objective of the Limiting Safety
System Settings is to define the

level of the process variables at
which automatic protective action is
initiatel to prevent the fuel cladding
integrity Safety Limits from being
exceeded,

Specification:

The limiting safety system settings
shall be as specified below:

A. Neutron Flux Scram

1. APRM Flux Scram Trip Setting
(Run Mode)

When the Mode Switch is in the
RUN position, the APRM flux
scram trip setting shall be:

S < 0.58W + 62% - 0,58 AW
where:

8 = Setting in percent of rated
thermal power (3293 MWt)

W = Loop recirculating
flow rate in percent
of design., W is 100 for
core flow of 102.5
million lb/hr or greater.
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Unit 2

PBAPS

2.) BASES: FUEL CLADDING INTEGRITY

The abnormal operational transients applicable to operation of
the Peach Bottom Atomic Power Station Units have been analyzed
throughout the spe.irum of planned operating conditisns up to or
above the thermal power condition required by Regulatcry Guide
1.49, The analyses were based upon plant operation in accordance
with the operating map given in Figure 3.7.1 of the FSAR. 1In
addition, 3293 MWt is the licensed maximum power level of each
Peach Bottom Atomic Power Station Unit, and this represents the
maximum steady state power which shall not knowingly he exceeded,

Conservatism is incorporated in the transient analyses in
estimating the controlling factors, such as void reactivity
coefficient, control rod scram worth, scram delay time, peaking
tactors, and axial pow=r shapes. These factors are selected
conservatively with respect to their effect on the applicable
trar. ent results as determined by the current analys.s model.
Con < ¢vatism incorporated into che transient analyses is
documented in References 2 and 3.
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Unit 2

BASES: (Cont'd)
L. References
Ls Linford, R. B., "Analytical Methods of Plant
Transient Evaluations for the General Electric
Boiling Water Reactor", NEDO 10802, February 1973.
2. "General Electric Standard Applica.ion for Reactor
Fuel", NEDE-2401i-P-A (as amended).
3

"Methods for Performing BWR Reload Safety
Evaluations," PECO~FMS8-0006~A (as amended) .
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3.9. BASES (Cont'd)

J. Local LHGR

This specification assures that the linear heat generazion rate in any
8X8 fuel rod is less than the design linear heat generaticn. The
maximum LEGR shall be checked daily during reactor operation at > 2%
power to determine if fuel burnup, or contrel rod movement has caused
changes in power distributich, Por LEGR to be at the design LHGR
below 25% rated thermal power, the peak local LHSR must be a factor ¢f
approximately ten (10) greater than the average LHCR which is
precluded by a considerable margin when employing any permissible
control rod pattern.

K. Minimum Crj.'zal Power Ratio (MCPF®)

Operating Limit MCPR
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The required cperating limit MCPR's a: <-eady stat
conditions are derived from the establicnod fuel i
Safety Limit MCPR =i -“nalyses cf t* abug = L o
presented in Supplen 11 Relgad . as.ng Analysis and i
and 10. Por any abu. @l operating transient ana. ysis ev
tne initial condition ot the reactor being at the steady s
operating limit ir is r.quired that the resulting MCPR does
decrease below the Safety Limit MCPR at any time during the ¢
assuming instrument *rip setting given in Specificaticn 2.1,
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To assure that the fuel cladding integrity Safety Limit is nct
violated during any anti~ipated abnormal cperaticnal transient, the
mest limiting transienis have been analyced o determine whicnh result
in the largest reducticn in critical power ratic (CPR). The
transients evaluated are as described in References 7 and 10.
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Unit 2
FPBAFPS
3.5.K. BASES (Cont'd)

The largest reduction in critical power ratio is then added to the
fuel cladding integrity safety limit MCPR to establish the MCPR
Operating Limit for each fuel type.

Analysis of the abnormal operational transients is presented in
References 7 and 10. 1Input data and operating conditions used in this
analysis are shown in References 7 and 10 and in the Supplemental
Reload Licensing Analysis,

4.5.L, Averags Planar LHGR (APLHGR), Local LHGR and Minimum
Critical Power Ratio (MCPR)

In the event that the calculated value of APLHGR, LHGR or MCPR exceeds
its limiting value, a determination is made to ascertain the cause and
initiate corrective actions to restore the value to within prescribed
limits., The status of all indicated limiting fuel bundles is reviewed
as well as input data associated with :he limiting values such as
power distribution, instrumentation data (Traversing In-Core Probe =
TIP, Local Power Range Monitor =~ LPRM, and reactor heat balance
instrumentation), control rod configuration, etc., in order to
determine whether the calculated values are valid.

In the event that the review indicates that the calculated value
exceeding limits is valid, corrective action is immediately undertaken
to restore the value to within presecribed limits. Following
corrective action, which may invelve alterations to the control rod
eonfiguration and consequently changes to the core power distribution,
revised instrumentation data, including changes to the relative
reutron flux distribution, for up to 43 in-~core locations is obtained
and the power distribution, APLHGR, LHGR and MCPr calculated.
Corrective action is initiated within one huur of an indicated value
exceeding limits and verification that the indicated value is within
prescribed limits is obtained within five hours of the initial
indication.,

In the event that the calculated value of APLHGR, LHGR or MCPR
exceeding its limiting value is not valid, i.e., due to an erroneous
instrumentation indication, etc., corrective action is initiated
within one hour of an indicated value exceeding limits., Verification
that the indicated value is within prescribed limits is cbtazined
within five hours of the initial indication. Such an invalid
indication would not be a vioclation ¢f the limiting condition for
operation and therefore would not constitute a reportable occurrence.

=140b~



Unit 2
PBAPS
3.5.L. BASES (Cont'@d)

Operating experience has demonstrated that a calculated value of
APLHGR, LHGR or MCPR exceeding its limits value predominantely
occurs due to this latter cause., This experience coupled with *he
extremely unlikely occurrence of concurrent operation exceeding
APLHGR, LHGR or MCPR and a Loss~-of-Coolant Accident or applicable
Abnormal Operational Transients demonstrates that the times required
to initiate corrective action (1 hour) and restore the calculated
value of APLHGR, LHGR or MCPR to within prescribed limits {5 hours)
are adequate,

3.5,M, References

14 "Fuel Densification Effects on General Electric Boiling Water
Reactor Fuel", Supplements 6, 7 and 8, NEDM=-10735, August 1973,

2, Supplement 1 to Technical Report on Densifications of General
Electric Reactor Fuels, December 14, 1974 (Regulatory Staff).

[ Communication: V, A, Moore to I, §. Mitchell, "Modified GE
Model for Fuel Densification", Docket 50-321, March 27, 1974.

4. General Electric Company Analytical Model for Loss-of-Coolant
Analysis in Accordance with 10 CFR 50, Appendix K, NEDE 20566
(Draft), August 1974.

5, General Electric Refill Reflood Calculation (Supplement to SAFE
Code Description) transmitted to the USAEC by letter, G. L.
Cyorey to Victor Stello, Jr., dated December 20, 1974.

6. DELETED.,

7. "General Electric Standard Application for Reactor Fuel", NEDE~-
24011-P-A (as amended).

8. Loss-aof-Coolant Accident Analysis for Peach Bottom Atomic Power
Station Unit 2, NEDO-24081, December 1977, and for Unit 3,
NEDO~-24082, December 1977.

9, Loss~of-Coolant Accident Analysis for Peach Bottom Atomic Power
Station Unit 2, Supplement 1, NEDE-24081-P, November 1986.

10. "Methods for Performing BWR Reload Safety Evaluations," PECo-
FMS~0006~A (as amended).

-140¢~



PBAPS

6.9.1 Routine Reports (Cont'd)

.

(3)

(4)

(3)

(4)

()

(6)

PECo-FMS-C003-A, "Steady-State Fuel
Performance Methods Report"

PECo-FMS-0004-A, "Methods for Performing
BWR Systems Transient Analysis"

PECo-FMS-0005-A, "Methods for Performing
BWR Steady-State Reactor Physics
Analysis®

PECo-FMS-0006-A, “Methods for Performing
BWR Reload Safety Evaluations"

he core operating limits shal) be determined such
that all applicable 1imits (e.g., fuel thermal-
mechanical 1imits, core thermal-hydraulic 1imits,
ECCS limits, nuclear limits such as shutdown
margin, transient analysis 1imits, and accident
analysis 1imits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any
mid-cycle revisions or suppiements, shall be
submitted upon issuance for each Operating Cycle to
the NRC Document Control Desk with copies to the
Regional Administrator and Resident Inspector.
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SAFETY LIMIT

Unit 3

PBAPS

LIMITING SAFETY SYSTEM SETTING

1.1 PUEL CLADDING INTEGRITY
Applicability:

The Safety Limits established
to preaserve the fuel cladding
integrity apply to those
variables which monitor the
fuel therme  behavior,

Objectives:

The objective of the Safety
Limits is to establish limits
which assure the integrity of
the fuel cladding.

Specification:

A. Reactor Pressure 2 800 psis
and Core Flow 2 10% of Rated

The existence of a minimum
critical power ratio (MCPR)
less than 1.06 for two
recirculation loop operation,
| or 1.07 for single loop
operation, shall constitute
violation of the fuel cladding
integrity safety limit,

To ensure that this safety
limit is not exceeded, neutron
flux shall not be abrve the
scram setting established in
specification 2.1,A for longer
than 1.15 seconds as indicated
by the process computer. When
the process computer is out of
service tiis safety limit shall
be assumed to be exceeded if
the neutron flux exceeds its
scram setting and a control
rod scram does not occur.

2.1 FUEL CLADDING .

NTEGRITY

Applicability:

The Limiting Safety System Settings
apply to trip settings of the
instruments and devices which are
provided to prevent the fuel
¢ladding integrity Safety Limits
from being exceeded.

Objectives:

The objective of the Limiting Safety
System Settings is to define the

level of the process variables at
which automatic protective action is
initiated to prevent the fuel cladding
integrity Safety Limits from being
exceeded.

Specification:

The limiting satety system settings
shall be as specified below:

A. Neutron Flux Scram

1. APRM Flux Scram Trip Setting
(Run Mcde)

When the Mode Switch is in the
RUN position, the APRM flux
&cram trip setting shall be:

S < 0.58W + 62% - 0,58 AW
where:

§ = Setting in percent of rated
thermal power (3223 Mwt)

W = Loop recirculating
flow rate in percent
cf design. W is 100 for
core flow of 102.5
million 1lb/hr or greater.



Unit 3

PBAFS

2.1 BASES: FUEL CLADDING INTEGRITY

The abnormal operational transients applicah.e to operation of
the Peach Bottom Atomic Power Station Nnics have been analyzed
throughout the spectrum of planned operating conditions up to or
above the thermal power conditi.n required by Regulatory Guide
1.49. The analyses were ba.el upon plant operation in accordance
with the operating map given in FPigure 3.7.1 of the FSAR. In
addition, 3293 MWt is the licensed maximum power level of each
Peach Bottom Atomic Power Station Unit, and this repres2nts the
maximum steady state power which shall rot knowingly be exceeded.

Conservatism is incorporated in the transient analyses i\
estimating the controlling factors, such as void reactivity
coefficient, control rod scram worth, scram delay time, peaking
factors, and axial power shapes., These factors are selected
conservatively with respect to their effect on the applicable
transient results as determined by the current analysis model.
Cons~rvatism incorporated into the transient analyses is
doc: ' :nted in References 2 and 2.
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3.9 BASES (Cont'd)

" Local LEGR

mhis specification assures that the linear heat generation rate in aay
§x8 fuel rod is less than the design linear heat generation. Th
maximum LEGR shall be checked daily during reactor cperaticn &t > 25%
power to determine if fuel burnup, or control rod movenent has caused
changes in power distribution. or LECR to be 2t the desig¢n LECR
below 25% rated thermal power, the peak local LECR must be a factor of
epproximately ten (10) greater than the average LEGR which is
precluded by a considerable margin when employing any permissible
contrel rod pattern,

K. Minimum Critical Power Ratio (MCPR)

Overating Limit MCPR

The reqguired operating limit MCPR's at stesdy state cperating
conditions are derived from the eshablished fuel cladding Integrity
safety Limit MCPR and analyses of the abrormal cperational transients
presented in Supplemental Relcad Liceasing Analysis and Relerences 7
and 10,  Por &ny abnormal operating transient analysis evaluatiion with
the initial condition of the reactsr being at the steady state
operating limit it is reguired that the rasulting MCFR does nct
decrease below the Safety Limit MCPR at any time cduring the transient
assuming instrument trip setting given in Specification 2.1.
Tc assure that the fuel cladéding integrity Safety Limit is ne:

iolated during any anticipated abnermal cperaticnal transiens, the
most limiting transients have been anslyzed to determine whish resuls
in the largest reduction in critical power ratic (CPR). The |
transients evaluated are as described in References 7 and 10, |

J
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Unit 3

PBAPS
.

d.5.K. BASES (Cont'd)

The largest reduction in critical power ratio is then added to the
fuel cladding integrity safety limit MCPR to establish the MCPR
Operating Limit for each fuel type.

Analysis of the abnormal operational transients is presented in
References 7 and 10. Input data and operating conditiong used in this
analysis are shown in References 7 and 10 and in the Supplemental
Reload Licensing Analysis.

3.5.L. Average Planar LHGR (APLHGR), Local LHGR and Minimum
Critical Power Ratio (MCPR)

In the event that the calculated value of APLHGR, LHGR or MCPR exceeds
its limiting value, a determination is made to ascertain the cause and
initiate corrective action to restore the value to within prescribed
limits., The status .. all indicated liriting fuel bundles is reviewed
as well as input data associateu with the limiting values such as
power distribution, instrumentation data (Traversing In-Core Probe =
TIP, Local Power Range Monitor -~ LPRM, and reactor heat balance
instrumentation), control roAd configuration, etc., in order to
determine whether the calculated values are valid.

In the event that the review indicates that the calculated value
exceeding limits is valid, corrective action is immediately undertaken
to restore the value to within prescribed limits. Following
corrective accion, which may involve alterations to the contro’ rod
configuration and conseguently changes to the core power distribution,
revised instrumentation data, including changes to Lhe relative
neutron flux distribution, for up toc 43 in-core locations is obtained
and the power distribution, APLE3R, LEGR and MCPR calculated.
Corrective action is initiated wichin one hour of an indicated value
exceeding limits and verification that the indicated value is within
prescribed limits is obtained within five hours of the initial
indication.

In the event that the calculated value of APLHGR, LHGR or MCER
exceeding its limiting value is not valid, i.e., due to an erroneous
instrumentation indication, etc., corrective action is initiated
within one hour of an indication value exceeding limits, Verification
that the indicated value is within prescribed limits is obtained
within five hours of the initial indication. Such an invalid
indication would not be a violatio of the limiting condition for
operation and therefore would not constitute a reportable occurrence.

=140b-
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Unit 3
PBAPS

« 3.5.L. BASBES (Cont'd)

Operating experience has demonstrated that a calculated value of
APLHGR, LHGR or MCPR exceeding its limiting value predominantely
occurs due to this latter cause. This experience coupled with the
extremely unlikely occurrence ¢f concurrent operation exceeding
APLHGR, LHGR or MCPR and e Loss-of-Cocolant Accident or applicable
Abnormal Operaticnal Transients demonstrates that the times required

to initiate corrective action (1 hour) and restore the calculated
value of APLHGR, LHGR or MCPR to within prescribed limits (5 hours)
are adequate.

3.5.M, References

1.

2.,

6.
7.

10.

"Fuel Densification Effects on General Electric Boiling Water
Reactor Fuel", Supplements 6, 7 and 8, NEDM-10735, August 1973.

Supplement 1 to Technical Report on Densifications of General
Electric Reactor Fuels, December 14, 1974 (Regulatory Staff).

Communication: V. A, Moore to I. §., Mitchell, "Mcdified CE
Model for Fuel Densification", Docket 50-321, March 27, 1974.

Ceneral Electric Company Analytical Model for Loss-of-Coolant
Analysis in Accordance with 10 CFR 50, Appendix K, NEDE 20566
(Draft), August 1974.

General Electric Refill Reflood Calculation (Supplement to SAFE
Code Description) transmitted to the USAEC by letter, G. L.
Gyorey to Victor Stello, Jr., dated December 20, 1974,

DELETED.

"General Electric Standard Application for Reactor Fuel", NEDE-
24011~-P~A (as amended).

Loss-of-Coolant Accident Analysis for Peach Bottom Atomic Power
Station Unit 2, NEDO-24081, December 1977, and for Unit 3,
NEDO~24082, December 1977.

Loss-of~-Coolant Accident Analysis for Peach Bottom Atomic Power
Station Unit 2, Supplement 1, NEDE-24081~P, November 1986, and
for Unit 3, NEDE-24082-P, December 1987.

"Methods for Performing BWR Reload Safety Evaluations," PECo-
FMS8-0006~A ‘as amended).
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] Unit 3

PBAPS
6,9.1 Routine Repor’: (Cont'd)

- 0-FM5-0003-A, “Steady-State Fuel Performance Methods
Keport™

(4) PECo-FMS-0004-A, "Methods for Performing BWR Systems
Transient Analysis"

(5) PECo-FMS-0005-A, "Methods for Performing BWR Steady-
State Reactor Physics Analysis"

(6) PECo-FMS-0006-A, "Methods for Performing BWR Reload
Safety Evaluations"

(3) The core operating 1imits shall be determined such that all
applicable 1imits (e.g., ‘el thermal-mechanical limits, core
thermal-hydraulic 1imits, tCCS 1imits, nuclear 1imits such as
shutdown margin, transient analysis 1imits, and accident analysis
limits) of the safety analysis are met,

(4) The CORE OPERATING LIMITS REPORT, including any mid-cycle
revisions or supplements, shall be submitted upon issuance for
each Operating Cycle to the NRC Document Control Desk with copies
to the Regional Administrator and Resident inspector.
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