UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON. D C 2056550001

TH A T ATIN P
0CK -44
PERRY NUCLEAR POWER PLANT, UNIT NO. 1
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. €1
License No. NPF-58

L The Nuclear Regulatory Commission (the Commission) has found that:

A.

The application for amendment by The Cleveland Electric
[11uminating Company, Centerior Service Company, Duquesne Light
Company, Ohio Edison Company, Pennsylvania Power Company, and
Toledo Edison Company (the licensees) dated June 28, 1991,
complies with the standards and requirements of the Atomic Energy
Act of 1954, as amended (the Act), and the Commission’s rules and
regulations set forth in 10 CFR Chapter I;

The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission’s regulations;

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission’s regulations and all applicable requirements
have been satisfied.

2. Accordingly, the license is amended by changes to the Technical Specifi-
cations as indicated in the attachment to this license amendment, and
paragraph 2.C.(2) of Facility Operating License No. NPF-58 is hereby
amended to read as follows:
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(2) Jechnical Specifications

The Technical Specifications contained in Appendix A and the
Environmental Protection Flan contained in Appendix B, as revised
through Amendment No. 61 are hereby incorporated into this
license. The Cleveland Electric I1luminating Company shall
operate the facility in accordance with the Technical Specifi-
cations and the Environmental Protection Plan.

3. This license amendment is effective as of its date of issuance and shall
be implemented by January 31, 1995.

FOR THE NUCLEAR REGULATORY COMMISSION
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//Jon B. Hopkins, Senior Project Manager
Project Directorate II1I-3
Division of Reactor Projects I11I1/IV

0ffice of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of issuance: June 2, 1994



ATTACHMENT TO LICENSE AMENDMENT NO. 6]
FAC Y PF -

Replace the following pages of the Appendix “A" Technical Specifications with
the attached pages. The revised pages are identified by Amendment number and
contain vertical lines indicating the area of change. Overleaf pages are
provided to maintain document completeness.
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:

LI |
U B ) e
or ot
oo
'

.awwcruaww»—-

SN NN S W
'

w
~

Wwwwwomooooonnhorn
g e B T
SEBHEAEDBLHNMNNON™N
1 i
N oo
oo wm
w
~
=

Wh WWwwwwsas s>
B e i, S N

1
~n

WD DODO W W
DPDDDDD>DEDD

0 oW
. % 0w

]
PO bt e bt et B Y B PO e

B 3/4 4-2 B 3/4

Denotes new page



FET 1 M AFETY SYSTEM T

2.1 FETY

THERMAL POWER, Low Pressure or Low Flow

2.1.1 THERMAL POWER shall not exceed 25% of RATED THERMAL POWER with the
reactor vessel steam dome pressure less than 785 psig or core flow less than
10% of rated flow.

APPLICARILITY: OPERATIONAL CONDITIONS 1 and 2.

ACTION:

With THERMAL POWER exceeding 25% of RATED THERMAL POWER and the reactor vessel
steam dome pressure less than 785 psig or core flow less than 10% ¢f rated
flow, be in at least HOT SHUTDOWN within 2 hours and comply with the
requirements of Specification 6.7.1.

THERMAL POWER, High P r igh F

2.1.2 The MINIMUM CRITICAL POWER RATIO (MCPR) shall not be less than 1.07
(1.08 during single recirculation loop operation) with the reactor vessel
steam dome pressure greater than 785 psig and core flow greater t.an 10% of
rated flow.

PPLICA : OPERATIONAL CONDITIONS 1 and 2.
ACTION:

With MCPR less than the above Safety Limit and the reactor vessel steam dome
pressure greater than 785 psig and core flow greater than 10% of rated flow,
be in at least HOT SHUTDOWN within 2 hours and comply with the requirements of
Specification 6.7.1.

ACTOR ANT SYSTEM PR

2.1.3 The reactor coolant system pressure, as measured in the reactor vessel
steam dome, shall not exceed 1325 psig.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, 3 AND 4.

ACTION:

With the reactor coolant system pressure, as measured in the reactor vessel
steam dome, above 132% psig, be in at least HOT SHUTDOWN with reactor coolant

system pressure less than or equal to 1325 psig within 2 hours and comply with
the requirements of Specification 6.7.1.

PERRY - UNIT 1 2-1 Amendment No. 20,61



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

SAFETY LIMITS (Continued)

REACTOR VESSEL WATER LEVEL

2.1.4 The reactor vessel water level shall be above the top of the
active irradiated fuel.

APPLICABILITY: OPERATIONAL CONDITIONS 3, 4 and 5

ACTION: -

With the reactor vessel water level at or below the top of the active ir-
radiated fuel, manually initiate the ECCS to restore the water level.
Depressurize the reactor vessel, as necessary for ECCS operation. Comply with
the requirements of Specification 6.7.1.

PERRY - UNIT 1 2-2



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS
REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The reactor protection system instrumentation setpoints shall be set
consistent with the Trip Setpoint values shown in Table 2.2.1-1.

APPLICABILITY: As shown in Table 3.3.1-1.
ACTION:

With a reactor protection system instrumentation setpoint less conservative
than the value shown in the Allowable Values column of Table 2.2.1-1, declare
the channel inoperable* and apply the applicable ACTION statement requirement
of Specification 3.3,1 until the channel is restored to OPERABLE status with
its setpoint adjusted consistent with the Trip Setpoint value.

* The APRM flow biased instrumentation need not be declared inoperable upon
entering single recirculation loop operation provided the setpoints are
adjusted within 8 hours per Specification 3.4.1.1.

PERRY - UNIT ] 2-3 Amendment No. 6)
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TABLE 2.2.1-1

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

FUNCTIONAL UNIT
1. Intermediate Range Monitor:
a. Neutrnn Flux - High
b. Inoperative
2. Average Power Range Monitor:
a. Neutron Flux-High Setdown
b. Flow Biased Simulated Thermal Power-High

1) During two recirculation loop operation:
a) Flow Biased

b) High Flow Clamped

2) During single recirculation loop operation:

a) Flow Biased
b) High Flow Clamped

c. Neutron Flux-High
d. Inoperative
3. Reactor Vessel Steam Dome Pressure - High

4. Reactor Vessel Water Level - Low, level 3

5. Reactor Vessel Water Level-High, Level 8

6. Main Steam Line Isolation Valve - Closure
7. Deleted
8. Drywell Pressure - High

IRIP INT

< 120/125 divisions

of full scale

NA

< 15% of RATED
THERMAL POWER

< 0.66 W + 684%™,
with a maximum of
< 111.0% of RATED
THERMAL POWER

< 0.66W + 427%™
Not Required
OPERABLE

< 118.0% of RATED
THERMAL POWER

NA

< 1064.7 psig

> 177.7 inches above
top of active fuel®

< 219.5 inches above
top of active fuel®’

< 8% closed

< 1.68 psig

ALLOWABLE
VALUES

< 1227125 divisions
of full scale

NA

< 20% OF RATED
THERMAL POWER

< 0.66W + 67%,
with a maximum of
< 113.0% of RATED
THERMAL POWER

< 0.66W + 457%™
Not Required
OPERABLE

< 120.0% of RATED
THERMAL POWER

NA

< 1079.7 psig

> 177.1 inches above
top of active fuel’

< 220.1 inches above
top of active fuel'®

12¥ closed

IA

1.88 psig

IA
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TABLE 2.2.1-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

FUNCTIONAL UNIT

9. Scram Discharge Volume Water Level - High
a. Level Transmitter

b. Float Switches
C1INO13A
C1INO13B
C1INO13C
C1INO13D

10. Turbine Stop Valve - Closure

11. Turbine Control Valve Fast Closure, Valve
Trip 011 Pressure - Low

12. Reactor Hode Switch Shutdown Position

13. Manual Scram

TRIP SETPOINT

< 37.9 inches®
(626" 6.6" elevation)

626° 9.87" elevation

626" 10.25" elevation
626’ 10.87" elevation
626" 11.18" elevation

IA IA A IA

5% closed

IA

v

530 psig
NA
NA

ALLOWABLE
__VALUES

< 38.87 inches'®
(626" 7.56" elevation)

< 626" 11.5" elevation
< 626" 11.5" elevation
< 626" 11.5" elevation
< 626" 11.5" elevation

< 7% closed

v

465 psig
NA
NA

® The Average Power Range Monitor flow biased scram function varies as a function of recirculation loop
drive flow W. During single loop operation W is adjusted to account for the difference in indicated

drive flow as described in the Bases.

® 1o functionally implement thic protective function during entry into single loop operation, APRM gain
adjustments may be made in lieu of adjusting the APRM Flow Biased Simulated Thermal! Power-High Trip
Setpoint and Allowable Value equations for a period not to exceed 72 hours provided that the APRM gains
are adjusted to a value at least 21.3% of RATED THERMAL POWER higher than the actual thermal power.

) gep Bases Figure B 3/4 3-1.

@ Level zero is 623' 4.69" elevation.




2.1 SAFETY LIMITS

BASES

2.0 INTRODUCTION

The fuel cladding, reactor pressure vessel and primary system piping are
the principal barriers to the release of radioactive materials to the
environs. Safety Limits are established to protect the integrity of these
barriers during normal plant operations and anticipated transients. The fuel
cladding integrity Safety Limit is set such that no fuel damage is calculated
to occur if the 1imit is not violated. Because fuel damage is not directly
observable, a step-back approach is used to establish a Safety Limit such that
the MCPR is not less than the value given in Specification 2.1.2. MCPR
greater than this limit (for the corresponding mode of operation) represents a
conservative margin relative to the conditions required to maintain fuel
cladding integrity. The fuel cladding is one of the physical barriers which
separate the radioactive materials from the environs. The integrity of this
cladding barrier is related to its relative freedom from perforations or
cracking. Although some corrosion or use related cracking may occur during
the life of the cladding, fission product migration from this source is
incrementally cumulative and continuously measurable. Fuel cladding
perforations, however, can result from thermal stresses which occur from
reactor operation significantly above design conditions and the Limiting
Safety System Settings. While fission product migration from cladding
perforation is just as measurable as that from use related cracking, the
thermally caused cladding perforations signal a threshold beyond which still
greater thermal stresses may cause gross rather than incremental cladding
deterioration. Therefore, the fuel cladding Safety Limit is defined with a
margin to the conditions which would produce onset of transition boiling, MCPR
of 1.0. These conditions represent a significant departure from the condition
intended by design for planned operation.

2.1.1 THERMAL POWER, Low Pressure or Low Flow

The use of the General Electric critical power correlations (Reference
1) are not valid for all critical power calculations at pressures below 785
psig or core flows less than 10% of rated flow. Therefore, the fuel cladding
integrity Safety Limit is established by other means. This is done by
establishing a limiting condition on core THERMAL POWER with the following
basis. Since the pressure drop in the bypass region is essentially all
elevation head, the core pressure drop at low power and flows will a\wa;s be
greater than 4.5 psi. Analyses show that with a bundle fiow of 28 x 10
ibs/hr, bundle pressure drop is nearly independent of bundle power and has a
value of 3.5 psi. Thus, the bundle flow with a 4.5 psi driving head will be
greater than 28 x 10° Tbs/hr. Full scale ATLAS test data taken at pressures
from 14.7 psia to BOO psia indicate that the fuel as.embly critical power at
this flow is approximately 3.35 MWt. With the design peaking factors, this
corresponds to a THERMAL POWER of more than 50% of RATED THERMAL POWER. Thus,
a THERMAL POWER 1imit of 25% of RATED THERMAL POWER for reactor pressure below
785 psig is conservative. '

PERRY - UNIT 1 B 2-1 Amendment No. 29,61



AFETY 1

BASES

2. 1.2 THERMAL POWER, High Pressure and High Flow

The fuel cladding integrity Safety Limit is set such that no fuel damage
is calculated to occur if the 1imit is not violated. Since the parameters
which result in fuel damage are not directly observable during reactor
operation, the thermal and hydraulic conditions resulting in a departure from
nucleate boiling have been used to mark the beginning of the region where fuel
damage could occur. Although it is recognized that a departure from nucleate
boiling would not necessarily result in damage to BWR fuel rods, the critical
power at-which boiling transition is calculated to occur has been adopted as a
convenient 1imit. However, the uncertainties in monitoring the core operating
state and in the procedures used to calculate the critical power result in an
uncertainty in the value of the critical power. Therefore, the fuel cladding
integrity Safety Limit is defined as the CPR in the limiting fuel assembly for
which more than 99.9% of the fuel rods in the core are expected to avoid
boiling transition considering the power distribution within the core and ail
uncertainties.

The Safety Limit MCPR is determined using the General Electric Therma)
Analysis Basis, GETAB (Reference 1), which is a statistical model that
combines all of the uncertainties in operating parameters and the procedures
used to calculate critical power. The probability of the occurrence of
boiling transition is determined using a GE critical power correlation. This
correlation is valid over the range of conditions used in the tests of the
data used to develop this correlation.

Details of the fuel cladding integrity Safety Limit calculation are
given in Reference 2. Reference 2 provides the uncertai ies used in the
determination of the Safety Limit MCPR for both two loop and single
recirculation loop operation, and of the nominal values of the parameters used
in the Safety Limit MCPR statistical analysis.

1. "General Flectric BWR Thermal Analysis Basis (GETAB) Data, Correlation
and Design Application,® NEDO-10958-A.

2. “General [lectric Standard Application for Reactor Fuel, GESTAR-11,"
NEDE-24011-P-A (latest approved revision).

PERRY - UNIT 1 B 2-2 Amendment No. 20,6
(Next Page B 2-5)



LIMITING SAFETY SYSTEM SETTINGS
BASES

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (continued)

Average Power Range Monitor (Continued)

5% of RATED THERMAL POWER per minute and the APRM system would be more than
adequate to assure shutdown before the power could exceed the Safety Limit.
The 15% neutron flux trip remains active until the mode switch is placed in

the Run positien.

The APRM trip system is calibrated using heat balance data taken curing
steady state conditions. Fission chambers provide the basic input to the
system and therefore the monitors respond directly and quickly to changes due
to transient operation for the case of the Neutron Flux-High setpoint; i.e.,
for a power increase, the THERMAL POWER of the fuel will be less than that
indicated by the neutron flux due to the time constants of the heat transfer
associated with the fuel. For the Flow Biased Simulated Thermal Power-High
setpoint, a time constant specified in the COLR is introduced into the flow
biased APRM in order to simulate the fuel thermal transient characteristics.
A more conservative maximum value is used for the flow biased setpoint as

shown in Table 2.2.1-1.

The APRM setpoints were selected to provide adequate margin for the
Safety Limits and yet allow operating margin that reduces the possibility of
unnecessary shutdown. For single recirculation loop operation, the reduced
APRM setpoints are based on a delta W value of 8%. The delta W value corrects
for the difference in indicated drive flow (in percentage of drive flow which
produces rated core flow) between two loop and single loop operation at the
same core flow. The decrease in setpoint from MEOD to SLO conditions is
derived by multiplying the slope of the flow biased setpoint equations by 8%,
which results in a reduction in setpoint of 5.3%, and then decreasing an
additiona)l 16% to account for the difference between the MEOD and standard
power-flow map rodlines for a total decrease in setpoint of 21.3% for SLO.
APRM gain adjustments of at least 21.3% (to be consistent with the above
basis) may be made to functionally implement the single loop equation
setpoints (while these equations are being changed over) for a limited time
period.

3. Reactor Vessel Steam Dome Pressure-High

High pressure in the nuclear system could cause a rupture to the nuclear
system process barrier resulting in the release of fission products. n
pressure increase while operating will also tend to increase the power of the
reactor by compressing voids thus adding reactivity. The trip will quickly
reduce the neutron flux, counteracting the pressure increase. The trip
setting is slightly higher than the operating pressure to permit normal
operation without spurious trips. The setting provides for a wide margin to
the maximum allowable design pressure and takes into account the location of
the pressure measurement compared to the highest pressure that occurs in the
system during a transient. This trip setpoint is effective at Tow power/flow
conditions when the turbine control valve fast closure and turbine stop valve
closure trips are bypassed. For a load rejection or turbine trip under these
conditions, the transient analysis indicated an adequate margin to the thermal

hydraulic limit.

PERRY - UNIT 1 B 2-7 Amendment No. 48,61




LIMITING SAFETY SYSTEM SETTINGS
BASES

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)

4. r r -

The reactor vessel water level trip setpoint has been used in transient
analyses dealing with coolant inventory decrease. The scram setting was
chosen far enough below the normal operating level to avoid spurious trips but
high enough above the fuel to assure that there is adequate protection for the
fuel and pressure limits.

5. Re r Vessel Water lLevel-High

A reactor scram from high reactor water level, approximately two feet
above normal operating level is intended to offset the addition of reactivity
effect associated with the introduction of a significant amount of relatively
cold feedwater. Bn excess of feedwater entering the vessel would be detected
by the lTevel increase in a timely manner. This scram feature is only
effective when the reactor mode switch is in the Run positionbecause at
THERMAL POWER levels below 10% to 15% of RATED THERMAL POWER, the approximate
range of power level for changing to the Run position, the safety margins are
more than adequate without a reactor scram.

6. ain Steam (i Jation Valve-Cl r

The main steam line isolation valve closure trip was provided to limit
the amount cf fission product release for certain postulated events. The
MSIV's are closed automatically from measured parameters such as high steam
flow, low reactor water level, high steam tunnel temperature and low steam
line pressure. The MSIV's closure scram anticipates the pressure and flux
transients which could follow MSIV closure and thereby protects reactor vessel
pressure and fuel thermal/hydraulic Safety Limits.

i Deleted

PERRY - UNIT 1 B 2-8 Amendment No. 58
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REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNE L OPERATIONAL
CHANNEL FUNCT [ONAL CHANNE L CONDITIONS IN WHICH
FUNCTIONAL _UNIT CHECK TEST CALIBRATION'® ; SURVEILLANCE REQUIRED
i. Intermediate Range Monitors:
a. Neutron Flux - High S/U,S.(b) - R 2
S ~ R 3, 4, 5
b. Inoperative NA ~ NA 2 3, %, 9
2. Average Power Range Monitor:(f)
a. Neutron Flux - High, S/U,S, (b) - SA 2
Setdown S - SA 3,5
b. Flow Biased Simulated
Thermal Power - High O W NE gatm gt 1
¢. Neutron Flux - High S - W, sA 1
d. Inoperative NA W NA b, & 3, O
3. Reactor Vessel Steam Dome ‘
Pressure - High S M e 1, 29
4. Reactor Vessel Water Level -
Low, Level 3 S M R 1, 2
5. Reactor Vessel Water ievel -
High, Level 8 S M o 1
6. Main Steam Line Isolation
Valve - Closure NA M B 1
7. Deleted
8. Drywell Pressure - High S M e 1, 2V
9. Scram Discharge Volume Water
Level - High
a. Level Transmitter S M R'® R

b. Float Switches NA M R i 2.8
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TABLE 4.3.1.1-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL OPERATIONAL
CHANNEL FUNCT IONAL CHANNEL CONDITIONS FOR WHICH

FUNC7 IONAL UNIT _CHECK TEST CALIBRATION SURVEILLANCE REQUIRED

10. Turbine Stop Valve - Closure NA M B 1

11. Turbine Control Valve Fast
Closure Valve Trip System 0il
Pressure - Low NA M R 1

12. Reactor Mode Switch
Shutdown Position NA R NA 1, 2, 3, 4, 5

i13. Manual Scram NA M NA 1, 2 3, & 3

(a) Neutron detectors may be exciuded from CHANNEL CALIBRATION.

(b) The IRM and SRM channels shall be determined to overlap for at least 1/2 decades during each startup
after entering OPERATIONAL CONDITION 2 and the IRM and APRM channels shall be determined to overlap for
at least 1/2 decades during each controlled shutdown, if not performed within the previous 7 days.

(c) Within 24 hours prior to startup, if not performed within the previous 7 days.

(d) This calibration shall consist of the adjustment of the APRM channel to conform to the power values
calculated by a heat balance during OPERATIONAL CONDITION 1 when THERMAL POWER > 25% of RATED THERMAL
POWER. Adjust the APRM channel if the absolute difference is greater than 2% of RATED THERMAL POWER.
The provisions of Specification 4.0.4 are not applicable provided the surveillance is performed within
12 hours after reaching 25% of RATED THERMAL POWER. To functionally implement this protective function
during entry into single loop operation, APRM channel gain adjustments may be made in lieu of adjusting
the APRM Flow Biased Simulated Thermal Power-High Trip Setpoint and Allowable Value equations for a
period not to exceed 72 hours, provided the criteria in Note b to Tatle 2.2.1-1 are met. Any APRM
channel gain adjustments made in compliance with Specifications 2.2.1 and 3.3.1 shall not be incluced
in determining the absolute difference.

(e) This calibration shall consist of the adjustment of the APRM flow biased channel to conform to a
calibrated flow signal.

(f) The LPRMs shall be calibrated at least once per 1000 MWD/T using the TIP system.

{g) Calibrate trip unit setpoint at least once per 3] days.

(h)} Verify measured core flow (total core flow) to be greater than or equal to established core flow at the
existing loop flow (APRM X flow).

(1) This calibration shall consist of verifying that the simulated thermal power time constant is within
the limits specified in the COLR.

(j) This function is not required to be OPERABLE when the reactor pressure vessel head is removed per
Specification 3.10.1.

(k) With any control rod withdrawn. Not applicable to control rods removed per Specification 3.9.10.1 or
3.9.10.2.

(1) This function is not required to be OPERABLE when Drywell Integrity is not required.

(m) The CHANNEL CALIBRATION shall exclude the flow reference transmitters, these transmitters shall be

calibrated at least once per 18 months.




INSTRUMENTATION

3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.6. The control rod block instrumentation channels shown in Table 3.3.6-1
shall be OPERABLE with their trip setpoints set consistent with the values
shown in the Trip Setpoint column of Table 3.3.6-2.

APPLICABILITY: As shown in Table 3.3.6-1.

ACTION:-

a. With a contro] rod block instrumentation channel trip setpoint less
conservative than the value shown in the Allowable Values column of
Table 3.3.6-2, declare the channel inoperable*unti)] the channel is
restored to OPERABLE status with its trip setpoint adjusted
consistent with the Trip Setpoint value.

b.  With the number of OPERABLE channels less than required by the
Minimum OPERABLE Channels per Trip Function requirement, take the
ACTION required by Table 3.3.6-1.

SURVEILLANCE REQUIREMENTS

4.3.6.1 Each of the above reauired control rod block trip systems and

instrumentation channels shall be demonstrated OPERABLE by the performance of
the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION operations
for the OPERATIONAL CONDITIONS and at the freguencies shown in Table 4.3.6-1.

4.3.6.2 The provisions of Specification 4.0.4 are not applicable to the
CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION surveillances for the Intermed-
fate Range Monitors and Source Range Monitors for entry into their applicable
OPERATIONAL CONDITIONS (as shown in Table 4.3.6-1) from OPERATIONAL CONDITION )
provided the surveillances are performed within 12 hours after such entry.

*The ARM flow biased instrumentation need not be declared inoperable upon
entering single recirculation loop operation provided the setpoints are
adjusted within 8 hours per Specification 3.4.1.1.

PERRY - UNIT ) 3/4 3-55 Amendment No. 41,61
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TABLE 3.3.6-1
CONTROL ROD BLOCK INSTRUMENTATION

MINIMUM APPLICABLE
OPERABLE CHANNELS OPERATIONAL
TRIP FUNCTION PER TRIP FUNCTION CONDITIONS ACTION
1. ROD PATTERN CONTROL SYSTEM '
a. Low Power Setpoint 2 1, 2 60
b. RWL - High Power 2 1 60
Setpoint
2. APRM
a. Flow Biased Neutron Flux -
Upscale 6 1 61
b. Inoperative 6 1, 2, 5 61
c. Downscale 6 1 61
d. Neutron Flux - Upscale, Startup 6 - 61
3. SOURCE RANGE MONITORS
a. Detector not full in{®) 3 28 61
- 5 61
b. Upscale(b) ‘ g" g’ g}
N Inoperative(b) g.. g’ 21
(c) 3 2% 61
4. INTERMEDIATE RANGE MONITORS
a. Detector not full in 6 & 5 61
b. Upscale 6 - P 61
c. Inoperative 6 2, 9 61
d. Downscalel® 6 2,5 61
5. SCRAM DISCHARGE VOLUME
a. Water Level-High 2 1,2, 62
6. REACTOR COOLANT SYSTEM RECIRCULATION FLOW
a. Upscale 6 1 62
7. REACTOR MODE SWITCH SHUTDOWN POSITION 2 3, 4 63




ACTION 60

ACTION 61

ACTION 62

ACTION €3 -

TABLE 3.3.6-1 (Continued)
CONTROL ROD BLOCK INSTRUMENTATION

ACTION

Declare the RPCS inoperable and take the ACTION required by
Specification 3.1.4.2.

With the number of OPERABLE Channels:

One less than required by the Minimum OPERABLE Channels

per Trip Function requirement, restore the inoperable channel
to OPERABLE status within 7 days or place the inoperable
channel in the tripped condition within the next hour.

Two or more less than required by the Minimum OPERABLE
Channels per Trip Function requirement, place at least
one inoperable channel in the tripped condition within
one hour.

With the number of OPERABLE channels less than required by the
Minimum OPERABLE Channels per Trip Function requirement, place
the inoperable channel in the tripped condition within one hour.

With the number of OPERABLE channels less than required by the
Minimum OPERABLE Channels per Trip Function requirement,
initiate a rod block.

NOTES

*With more than one control rod withdrawn. Not applicable to control rods
removed per Specification 3.9.10.1 or 3.9.10.2.

**0PERABLE channels must be associated with SRMs required OPERABLE per
Specification 3.9.2.

#With IRMs on range 2 or below.

(a)This function is automatically bypassed if detector count rate is > 100 cps
or the IRM channels are on range 3 or higher.

(b)This function is automatically bypassed when the associated IRM channels
are on range 8 or higher.

(¢)This function is automatically bypassed when the IRM channels are on range

3 or higher.

(d)This function is automatically bypassed when the IRM channels are on range 1.

PERRY - UNIT 1

3/4 3-57



L LINA - A¥Y¥3d

85-€ /¢

lg'OM juauwpuauwy

TRIP _FUNCTION T o ALl LE VALUE
Th fﬁ- = wg"tm szsrm 20 + 15, - 0% of RATED THERMAL POWER'® 20 W‘:i V;‘U f RA te)
" ower Setipoin 4 , - 0 + y - TED THERMA
b. RWL - High Power Setpoint 70 + 0, - 15% of RATED THERMAL POWER™ 70 + 0, - 15% of RATE[D) mERnAt %Ea“’
2. APRM
a. Flow Biased Neutron Flux - Upscale
1) During two recirculation loop operation:
a. Flow Biased < 0.66W + 58%™, < 0.66W + 613
7 with a maximum of with a maximum o
b. High Flow Clamped < 108.0% of RATED THERMAL POWER < 110.0% of RATED THERMAL POWER
2) During single recirculation loop operation:
a. Flow Blased < 0 GOH 1+ 361X < 0.66W + 397%™
b. High Flow Clamped Not required ot required
OPERABLE OPERABLE
b. Inoperative NA NA
c. Downscale > 4% of RATED THERMAL POWER > 3% of RATED THERMAL POWER
d. Neutron Flux - Upscale
Startup < 12% of RATED THERMAL POWER < 14% of RATED THERMAL POWER
3. §QQRC5 RANGE gg¥]|0R§
a. ector not Tull in NA s NA s
b. Upscale a 1 x 107 cps ﬁ 1.6 x 10° cps
c. Jnoperative A td A e
d. scale > 0.7 cps > 0.5 cps
L 1NT£RH%DIAT§ g&%ﬁ; ??![19&5
a. ector notl full n NA NA
b. Upscale < 1087125 division of full scale < 1107125 division of full scale
c. Inoperative R RA
d. Downscale > 5/125 division of full scale > 3/125 division of full scale
5. SCRAM DISCHAR
a. Water Level - Hig < 16.6 inches’ < 17.48 inches‘®
624" 3.3" elevation) (623" 4.17" elevation)
6. REACTOR COOLAN T RCULAT FLOW
a. Upscale < of rated flow < 114% of rated flow
; ACTOR W
! E§§§j NA NA
3} The actual setpoints are the corresponding values of the turbine first stage pressure for these power levels.
zb} The Average Power Range Monitor flow biased control rod block function varies as a function of recirculation Toop
drive flow W. During single oo? operation W is adjusted to account for the difference in indicated drive flow as
descrioed for Specification 2.2.1 in the Bases. ) . .
{c) To functionally implement this protective function during entry into single loog ogeration, APRH‘?atn adjustments
p

te)

may be made in 1
e?uations for a period
of RATED THERMAL ER hi?her
Provided the signa te no

Level zero is 622° 10.69"

ieu of adjusting the APRM
not to exceed
than the actual
s? ratio >
elevation;

Flow Biased Neutron
rovided that the
hermal power.

72 hours

%ével transmitter readout.

TABL% 3.3.6-2
CONTROH ROD BL TION SETPOINTS

lux - Upscale Tr
APRM gains are adjusted to a value at least 21.3%

etpoint and Allowable Value




3/4.4 REACTOR COOLANT SYSTEM

3/4.4.1 RECIRCULATION SYSTEM

RECIRCULATION LOOPS

RAMITING CONDITION FOR OPERATION e ————

3.4.1.1 The reactor coolant system recirculation loop(s) shall be in
operation with the total core flov greater than or equal to 45X of rated core
flov, or THERMAL POVER less than or equal to the limit specified in Figure
3.4.1.1-1 and either:

a. Tvo recirculation loops operating, or

b. A single recirculation loop operating with the followving
limits and conditions:

1. a) The MINIMUM CRITICAL POVER RATIO (MCPR) Safety Limit
adjusted for single recirculation loop operation per
Specification 2.1.2, and

b) The Maximum Average Planar Linear Heat Generation Rate
(MAPLHGR) limits adjusted for single recirculation loop
operation per the CORE OPERATING LIMITS REPORT
in accordance with Specification 3.2.1, and

¢) The Average Pover Range Monitor (APRM) Scram and Rod Block
Trip Setpoint and Allovable Value equations adjusted to
those valyes applicable for single recirculation loop
operation per Specifications 2.2.1 and 3.3.6, and

2. A volumetric recirculation loop drive flowv less than or equal
to 48,500 gpm, and

3. The recirculation flov control system in the Loop Manual
(Position Control) mode, and

4.  THERMAL POVER less than or equal to 2500 Megavatts-thermal.

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*.

ACTION:

a. Upon initial entry into single loop operation, adjugiments to the
limitg and setpoints of Specifications 2.1.2, 2.2.1 , 3.2.1, and
3.3.6 shall be implemented within B hours, or declare the
associated equipment inoperable (or declare the associated limits to
be "not satisfied"), and take the ACTIONS required by the applicable
specifications.

-

* See Special Test Exception 3.10.4.

** To functionally implement these protective functions during entry into
single loop operation, APRM gain adjustments may be made in lieu of
adjusting the APRM Scram and Rod Block Flov Biased Setpoints for an
interim period of 72 hours.
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REACTOR COOLANT SYSTEM

RAMITING CONDITION FOR_QPERATION (Continued) o0 S——

b.

During single loop operation, vith the volumetric recirculation loop
drive flov greater than the above limit, immediately initiate
corrective action to reduce flowv to less than or equal to the above
limit within 1 hour.

During single loop operation, with the recirculation flov control
system not in the Loop Manual mode, immediately initiate corrective
action to place the recirculation flow control system in the Loop
Manual mode vithin 1 hour.

During single loop operation, with THERMAL POVER greater than the
above limit, immediately initiate corrective action to reduce
THERMAL POVER to less than or equal to the above limit within 1
hour.

During single loop operation, with either:

1.  THERMAL POVER < 30X of RATED THERMAL POVER and temperature
differences exceeding the 1‘mits in Surveillance Requirement
4.4.1.1.4, or

2s recirculaticn loop jet pump flow in the operating loop < 502.
of rated (tvo loop) core flov and temperature differences
exceeding the limits in Surveillan.e Requirement 4.4.1.1.4,

suspend THERMAL POVER and recirculaticon loe» flov increases.

Vith no reactor coolant system recirculation loops in operation,
immediately initiate action to reduce THERMAL POVER to less than or
equal to the limit specified in Figure 3.4.1.1-1 wvithin 2 hours and
initiate measures to place the unit in at least STARTUP within 6
hours and in HOT SHUTDOWN within the next 6 hours.

L] A conservative initial value. A lover recirculation loop jet pump flow
value may be determined during SLO and submitted for approval, based upon
the threshold flov vhich will sveep the cold vater from the vessel bottom

head preventing stratification.
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REACTOR COOLANT SYSTEM
W
g Vith one or tvo resctor coolant system recirculation loops in

operation, and total core flov less than 45) of rated core flov and
THERMAL POVER greater than the limit specified in Figure 3.4.1.1-1:

LA

1. Determine the APRM and LPRM
4.46.1.1.2)2

noise levels (Surveillance

a) At least once per B hours, and

b) Within 30 minutes after the completion of a THERMAL POVER
increase of at least 5X of RATED THERMAL POWER.

2. WVith the APRM or LPRH" neutron flux noise levels greater than
three times their established baseline noise levels,
immediately initiate corrective action to restore the noise
levels to vithin the required limits within 2 hours by
increasing core flov to greater than 45X of rated core flov or
by reducing THERMAL POVER to less than or equal to the limit
specified in Figure 3.4.1.1-1.

%

4.4.1.1.1 Each reactor coolant system recirculation loop flow control valve
shall be demonstrated OPERABLE at least once per 18 months by:

a. Verifying that the control valve failsz "as is" on loss of hydraulic
pressure at the hydraulic control unit, and

b. Verifying that the average rate of contrel valve movement is:
1. Less than or equal to 11X of stroke per second opening, and
- Less than or equal to 11X of stroke per second closing.
4.4,1.1.2 Establish a baseline APRM and LPRH.. neutron flux noise value
vithin the regions for vhich monitoring is required (Specification 3.4.1.1,
ACTION g) within 2 hours of entering the region for vhich monitoring is

required unless baselining has previously been performed in the region since
the last refueling outage.

#% Detector levels A and C of one LPRM string per core octant plus detectors
A and C of one LPRM string in the center of the core should be monitored.
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REACTOR COOLANT SYSTEM

B30 DONILIO 0 S A0TPYH 330 ST EH=F+h & 3o T ————

4.4.1.1.3 Initially, wvithin 1 hour upon entry into single recirculation loop
operation and once per 12 hours thereafter, verify that:

a. The volumetric recirculation loop drive flow of the operating loop
is less than or equal to the limit stated in Specification
3.4.1.1.b.2, and

b. The recirculation flov control system for the operating loop is in
the Loop Manual (Position Control) mode, and

c. THERMAL POVER is less than or equal to the limit stated in
. Specification 3.4.1.1.b.4.

4.4.1,1.4 Vith one reactor coolant system recirculation loop not in
operation, and either THERMAL POVER less than or equal to 30X of RATED THERMAL
POVER or the resirculation loop jet pump flov in the operating loop less than
or equal to 50X" of rated (tvo loop) core flow, verify within 15 minutes prior
to an increase in THERMAL POVER or recirculation loop jet pump flow

that the folloving differential temperature requirements are met:

8. < 100°F betveen reactor vessel steam space coolant and bottom head
drain line coolant, and

b. < 50°F betveen the reactor coolant within the loop not in operation
and the coolant in the reacior pressure vessel, and

c. £ 50°F between the reactor coolant within the loop not in operation
and the operating loop.

The differential temperature requirement of 4.4.1.1.4.a does not apply vhen
the reactor pressure vessel is belov 25 psig. The differential temperature
requirements of 4.4.1.1.4.b and ¢ do not apply vhen there is no flov through
the loop not in operation due to either one or both the loop suction/discharge
valve(s) being closed.

¥ A conservative initial value. A lover recirculation loop jet pump flow
value may be determined during SLO and submitted for approval, based upon
the threshold flov vhich wvill sveep the cold vater from the vessel bottom
head preventing stratification.
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REACTOR COOLANT SYSTEM

JET PUMPS

MAMITING CONDITION FOE OPERATION

3.4.1.2 Al]l jet pumps shall be OPERABLE.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2

ACTION:

Vith one or more jet pumps inoperable, be in at least HOT SHUTDOWN within 12
hours.

SVEVELLLANCE REQUIREMENIS o e ————————

4.4.1.2 Each jet pump in an operating recirculation loop shall be
demonstrated OPERABLE at least once per 24 hours vhen THERMAL POVER is greater
“imn 25X of RATED THERMAL POVER, by determining recirculation loop drive flow,
cicdrculation loop jet pump flov and diffuser-to-lover plenum differential
pressure (or flov), for each jet pump and verifying that no tvo of the
folloving conditions occur:

a. The indicated recircylation loop drive flov differs by more than 10X
from the established flow control valve position-drive flow
characteristics.

b. The indicated recirculation lgop(s) jet pump flov diifers by more
than 10X from the established recirculation loop(s) jet pump flow
value derived from recirculation loop drive flov measurements.

t. The indicated jet pump diffuser-to-lover plenum differential
pressure (of jet pump flow) of any individual jet pump differs from
established patterns by more than 20X (or 10X for flow).

The provisions of Specification 4.0.4 are not applicable provided that this
surveillance is performed vithin 24 hours after exceeding 25X of RATED THERMAL
POVER.

* Data shall be recorded folloving each refueling nutage or upon first
entry into single loop operation during an operating cycle, i{n ora.r to
establish the specified relationships for that cycle/mode ¢¢ . «<niinn.
Comparisons of the aciual data shall commence upon the establishmes’ of
the specified relationships for that cycle/mode of operation.
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REACTOR COOLANT SYSTEM
RECIRCULATION LOOP FLOW
LIMITING CONDITION FOR OPERATION

3.4.1.3 Recirculation loop jet pump flow mismatch shall be maintained within:

a. 5% of rated core flow with core flow greater than or equal to 70% of
rated core flow.

b. 10% of rated core flow with core flow less than 70% of rated core
flow.

APPLICABILITY: OPERATIONAL CONDITIONS 1" AND 2" during two recirculation loop
. operation.

ACTJON:

With recirculation loop jet pump flows different by more than the specified l
limits, either:

a. Restore the recirculation loop jet pump flows to within the specified |
1imit within 2 hours, or

b. Shutdown one of the recirculation loops and take the ACTION required |
by Specification 3.4.1.1.

Otherwise, immediately initiate action to reduce THERMAL POWER to less than or

equal to the limit specified in Figure 3.4.1.1-1 within 2 hours and initiate
measures to place the unit in at least HOT SHUTDOWN within the next 12 hours.

SURVETLLANCE REQUIREMENTS

4.4.1.3 Recirculation loop jet pump flow mismatch shall be verified to be
within the limits at least once per 24 hours. The provisions of Specification
4.0.4 are not applicable provided that this surveillance is performed within
12 hours after starting an idle recirculation loop.

"See Special Test Exception 3.10.4.
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REACTOR COOLANT SYSTEM

IDLE RECIRCULATION LOOP STARTUP

LIMITING CONDITION FOR OPERATION

3.4.1.4 An idle recirculation loop shall not be started unless the
temperature differentia)l between the reactor pressure vessel steam space
coolant and the bottom head drain line coolant is less than or egual to
100°F*, and:

& When both loops have been idle, unless the temperature differential
between the reactor coolant within the idle loop to be started up
and tge coolant in the reactor pressure vescel is less than or equal
to 50°F, or

b. When only one loop has been idle, unless the temperature differential
between the reactor coolant within the idle and operating recirculation

Toops 1s less than or equal to 50°F and the operating loop flow rate
is less than or equal to 50% of rated loop flow.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, 3 and 4.
ACTION:

With temperature differences and/or flow rates exceeding the above limits,
suspend startup of any idle recirculation loop.

SURVEILLANCE REQUIREMENTS

£.4.1.4 The temperature differentials and flow rate shall be determined to be
:1th1n the limits within 15 minutes prior to startup of an idle recirculation
o0p.

*Below 25 psig, this temperature differential is not applicable.
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3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1  SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made sub-
critical from al) operating conditions, 2) the reactivity transients associated
with postulated accident conditions are controllable within acceptable limits,
and 3) the reactor will be maintained sufficiently subcritical to preclude
inadvertent criticality in the shutdown condition.

Since core reactivity values will vary through core life as a function of
fuel depletion and poison burnup, the demonstration of SHUTDOWN MARGIN will be
performed in the cold, xenon-free condition and shall show the core to be
subcritical by at least R + 0.38% delta k/k or R + 0.28% delta Kk, as
appropriate. The value of R in units of ¥ delta k/k is the difference between
the calculated value of maximum core reactivity during the operating cycle and
the calculated beginning-of-1ife core reactivity. The value of R must be
positive or zero and must be determined for each fuel loading cycle.

Two different values are supplied in the Limiting Condition for Operation
to provide for the different methods of demonstration of the SHUTDOWN MARGIN.
The highest worth rod may be determined analytically or by test. The SHUTDOWN
MARGIN is demonstrated by an inseguence control rod withdrawal at the beginning
of life fuel cycle conditions, and, if necessary, at any future time in the
cycle if the first demonstration indicates that the required margin could be
reduced as a function of exposure. Observation of subcriticality in this condi-
tion assures subcriticality with the most reactive control rod fully withdrawn.

This reactivity characteristic has been a basic assumption in the analysis
or plant performance and can be best demonstrated at the time of fue) loading,
but the margin must also be determined anytime a control rod is incapable of
insertion.

3/4.1.2 REACTIVITY ANOMALIES

Since the SHUTDOWN MARGIN requirement for the reactor is small, a careful
theck on actual conditions to the predicted conditions is necessary, and the
changes in reactivity can be inferred from these comparisons of rod patterns.
Since the comparisons are easily done, frequent checks are not an imposition
on normal operations. A 1X change is larger than is expected for normal
operation so a change of this magnitude should be thoroughly evaluated. A
change as Jarge as 1% would not exceed the design conditions of the reactor
and 1s on the safe side of the postulated transients.
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REACTIVITY CONTROL SYSTEMS
BASES

3/4.1.3 CONTROL RODS

The specification of this section ensure that (1) the minimum SHUTDOWN
MARGIN is maintained, (2) the control rod insertion times are consistent with
those used in the safety analyses, and (3) 1imit the potential effects of
the rod drop accident. The ACTION statements permit variations from the basic
requirements but at the same time impose more restrictive criteria for continued
operation. A limitation on inoperable rods is set such that the resultant effect
en total rod worth and scram shape will be kept to a minimum. The requirements
for the various scram time measurements ensure that any indication of systematic
problems with rod drives will be investigated on a timely basis.

Damage within the control rod drive mechanism could be a generic problem,
therefore with a control rod immovable because of excessive friction or
mechanical interference, operation of the reactor is limited to a time period
which is reasonable to determine the cause of the inoperability and at the same
time prevent operation with a large number of inoperable control rods.

Control rods that are inoperable for other reasons are permitted to be
taken out of service provided that those in the nonfully-inserted position are
consistent with the SHUTDOWN MARGIN requirements.

The number of control rods permitted to be inoperable could be more than
the eight allowed by the specification, but the occurrence of eight inoperable
rods could be indicative of a generic problem and the reactor must be shutdown

for investigation and resolution of the problenm.

The control rod system is designed to bring the reactor subcriticalﬁag ]
rate fast enough to prevent the MCPR from becoming less than the Safety Limit
MCPR during the Timiting power transient analyzed in Chapter 15 of the USAR.
This analysis shows that the negative reactivity rates resulting from the
scram with the average response of all the drives as given in the
specificrations, provide the required protection and MCPR remains greater than
the Safety Limit MCPR. The occurrence of scram times longer than those
specified snould be viewed as an indication of a systematic problem with the
rod drives and therefore the surveillance interval is reduced in order to
prevent operation of the reactor for long periods of time with a potentially
serious problem.

The scram discharge volume is required to be OPERABLE so that it will be
available when needed to accept discharge water from the control rods during a
reactor scram and will isolate the reactor coolant system from the containment
when required.

Control rods with inoperable accumulators are declered inopcrable and
Specification 3.1.3.1 then applies. This prevents a pattern of inoperable
accumulators that would result in less reactivity insertion on a scram than
has been analyzed even though control rods with inoperable accumulators may
still be inserted with norma) drive water pressure. Operability of the
accumulator ensures that there is a means available to insert the control rods
even under the most unfavorable depressurization of the reactor.
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3/4.2 POVER DISTRIBUTION LIMITS
BASES

The specifications of this saction assure that the peak cladding
temperature following the postulated design basis loss-of-coolant accident
uile not exceed the 2200°F limit specified in 10 CFR 50.46.

. VER NAR T A

This sﬁecification assures that the peak cladding temperature (PCT
followina the postulated design basis Loss-of-Coolant Accident (LOCA) will not
exceed the 1imits specified in 10 CFR 50.46 and that the fuel design analysis
limits specified in GESTAR-11 (Reference 1) will not be exceeded.

The peak cladding temperature (PCT) following a postulated loss-of-
coolant accident is primarily a function of the average heat generation rate
of all the rods of a fuel assembly at any axial location and 1s dependent onl
secondarily on the rod to rod power distribution within an assembly. The pea
clad temperature is calculated assuming a LHGR for the highest powered rod
which is equal to or less than the design LHGR corrected for densification.
This LHGR times 1.02 is used in the heatup code along with the exposure
dependent steady state gap conductance and rod-to-rod local peaking factor.
The Technical Specification AVERAGE PLANAR LINEAR HEAT GENERATION RATE
éAPLHGR) is this LHGR of the highest powered rod divided bé its local peaking

actor. The MAPLHGR 1imits specified in the CORE OPERATING LIMITS REPORT are
multiplied by the smaller of either the flow dependent MAPLHGR factor
(MAPFAC,) or the power dependent MAPLHGR factor (MAPFAC ) corresponding to
existing core flow and power state to assure the adherénce to fuel mechanical
design bases during the most limiting transient. A variety of PNPP specific
Feedwater Controller Failure and Load Rejection with Bypass Failure transient
events (with and without feedwater temperature reduction) together with a
large data base of transient event results for other operatin% plants were
used b{ General Electric to establish the MAPFAC_ and MAPFAC, limits, with
suitable conservatism for operation in the Maximfim Extended D erating Domain
with and without partial feedwater heatina (Reference 2). MAPFAC,’s are
determined using the three-dimensiona) BWR simulator code to analyze slow flow
runout transients., MAPFAC s are generated using the same data base as the
MCPR, to protect the core from plant transients other than core flow
increases.

For single recirculation loop operation the MAPLHGR limits contained in
the CORE OPERATING LIMITS REPORT are multiplied by a sing]e loop operation
MAPLHGR reduction factor determined each cycle as part of the reload safety
analyses. The single loop operation MAPLHGR reduction factor is derived from
the LOCA analyses initiated from sing]e loop operational conditions to account
for the earlier boiling transition at the 1imiting fuel assembly node compared
to the standard (two loop) LOCA evaluations.

The Technical Specification MAPLHGR value is the most limitina composite
of the fuel mechanical design analysis MAPLHGR and the ECCS MAPLHGR.

Fuel Mechanical Desian Analysis: NRC apgroved methods (specified in

Reference ll are used to demonstrate that all fuel rods in a lattice,
operating at the bounding power history, meet the fuel design limits

specified in Reference 1. This boundina Eower history is used as the
basis for the fuel design analysis MAPLHGR value.

LOCA Analysis: A LOCA analysis is performed in accordance with

10 CFR Part 50 Appendix K to demonstrate that the MAPLHGR values comply
with the ECCS limits specified in 10 CFR 50.46. The analysis is
performed for the most limiting break size, break location, and single
failure combination for the plant.
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POWER DISTRIBUTION
BASES _

AVCRAGE PLANAR LINEAR HEAT GENERATION RATE (Continued)

Only the most limiting MAPLHGR values are shown in the CORE OPERATING
LIMITS R{PORT figures for multiple lattice fuel. When hand calculations are
required, these CORE OPERATING LIMITS REPORT MAPLHGR figure values for that
fuel type are used for all lattices in that bundle.

For some GE fuel bundle designs MAPLHGR depends only on bundle type and
burnup. Other GE fuel bundles have MAPLHGRs that vary axially depending upon
the specific combination of enriched uranium and gadolinia that comprises a
fuel bundle cross section at a particular axial node. Each particular
combination of enriched uranium and gadolinia, for these fuel bundle types, is
called a lattice type by GE. These particular fuel bundle types have MAPLHGRs
that vary by lattice type (axially) as well as with fuel burnup.

Approved MAPLHGR values (1imiting values of APLHGR) as a function of fuel
and lattice tgpes. and as a function of the average planar exposure are
provided in the CORE OPERATING LIMITS REPORT.
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POWER DISTRIBUTION LIMITS
BASES

3/4.2.2 MINIMUM CRITICAL POWER RATIO

The required operating l1imit MCPRs at steady state operating conditions
as specified in Specification 3.2.2 are derived from the established fuel
cladding integrity Safety Limit MCPR and an analysis of the limiting
operational transients. For any abnormal operating transient analysis
evaluation with the initial condition of the reactor being at the steady state
operating 1imit, it is required that the resulting MCPR does not decrease
below the Safety Limit MCPR at ang time during the transient assuming
instrument trip setting given in Specification 2.2.

To assure that the fuel cladding 1nte?rity Safety Limit is not exceeded
during any anticipated abnormal operationa transient, the most limiting
transients have been anaI{zed to determine which result in the largest
reduction in CRITICAL POWER RATIO (CPR). The type of transients evaluated are
documented in the USAR and Reference 1. The 1imiting transient yields the
largest delta CPR. When added to the Safety Limit MLPR, the required
operating limit MCPR of Specification 3.2.2 is obtained. The Maximum Extended
O?erating Domain (MEOD) power-flow map of Figure B 3/4 2.2-1 portrays the
allowable operating region for two recirculation loop operation. A similar
power-flow map for sin?1e recirculation loop operation is described in USAR
Appendix 15F. The analytical basis for generation of the MCPR operating
l1imits is described below.

The evaluation of a 8iven transient begins with the system initial
parameters shown in USAR Chapter 15 and/or Reference 1, that are input to a
GE-core dynamic behavior transient computer program. The codes used to
evaluate these events are described in Reference 1.

The purpose of the MCPR, and MCPR, is to define operatin 1imits at other
than rated core flow and power conditions. At less than 100% of rated flow
and power the required MCPR is the larger value of the MCPR, and MCPR, at the
existing core flow and power state. The MCPR,s are establishcd to prbtect the
core from inadvertent core flow increases sucﬁ that the 99.9% MCPR limit
requirement can be assured.

s variet{ of PNPP specific Feedwater Controller Failure and Load
Rejection with Bypass Failure transient events (with and without feedwater
temperature reduction) together with a large data base of transient event
results for other operating plants were used by General Electric to establish
the MCPR, and MCPR_ 1imits, with suitable conservatism for operation in the
MEOD with and witHout partial feedwater heating (Reference 2). For single
recirculation loop operation the MCPR Safety Limit is increased bs 0.01 as
described in Section 2.0 of the BASES. No increase in the rated Operating
Limit MCPR and no changes in the flow and power dependent MCPR Timits are
required for single recirculation loop operation because the limiting
operational transients analyzed indicated that there is more than enough MCPR
margin to compensate for the increase in the MCPR Safety Limit (Reference 3).

The MCPRF figure contained in the CORE OPERATING LIMITS REPORT also
reflects the Yequired MCPR values resulting from the analysis performed to
justify operation with the feedwater temperature ranging from 420°F to 320°F
at 100% RATED THERMAL POWER steady state conditions, and also beyond the end
of cycle with the feedwater temperature ranging from 420°F and 250°F.

The MCPR,s were calculated such that for the maximum core flow rate and
the corresponding THERMAL POWER along 2 conservative steep generic power flow
control line, the limitin? bundle’s relative ﬁower was adjusted until the MCPR
was slightly above the Safety Limit. Using this relative bundle power, the
MCPRs were calculated at different points along this conservative steep power
flow control line corresponding to different core flows. The calculated MCPR
at a given point of core flow is defined as MCPR,.
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POWER DISTRIBUTION LIMITS
BASES

RIT POWER RA (Continued)

The #7PR s are esteblished to protect the core from plant transients
other than cofe flow increases, including the localized event such as rod
withdrawal error. Tie MCPR s were calculated based upon the most limiting
transient at the given core power level. For core power less than or equal to
40% of RATED THERMAL POWER, where the EOC-RPT and the reactor scrams on
turbine stop valve closure and turbine control valve fast closure are
bypassed, separate sets of MRPR_ limits are provided for high and low core
flows to account for the significant sensitivity to initial core flows. For
core power above 40% of RATED THERMAL POWER, bounding power dependent MCPR
limits were developed.

At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER,
the reactor will be operatingeat minimum recirculation pump speed and the
moderator void content will very small. For all designated control rod
patterns which may be employed at this point, operating plant experience
indicates that the resulting MCPR value is in excess of requirements by a
considerable margin. During initial start-up testing of the plant, a MCPR
evaluation will be made at 25% of RATED THERMAL POWER level with minimum
recirculation pump speed. The MCPR margin will thus be demonstrated such that
future MCPR evaluation below this power level will be shown to pe unnecessary.
The daily requirement for cﬂcullting MCPR when THERMAL POWER 1is greater than
or equal to 25% of RATED THERMAL POWER is sufficient since power distribution
shifts are very slow when there have nnot been significant power or control rod
changes. The requirement for calculating MCPR when a limiting control rod

attern is aaproached ensures that MCPR will be known following a change in
HERMAL POWER or power shape, regardless of magnitude, that could place
operation at a thermal limit.

3/4.2.3 LINEAR HEAT GENERATION RATE

This specification assures that the Linear Heat Generation Rate (LHGR) ir
any rod is less than the design linear heat generation even if fuel pellet
densification is postulated.

References:

1. GESTAR 11, General Electric Standard Application for Reactor Fuel,
NEDE-24011-P-A, (latest approved revision).

2. 1. C. Lee, "Technical Specification Oserating Limits with the
Elimination of the APRM Triﬁ Setdown Requirements - Perry Nuclear
Power Plants,” April 1985 (NEDM-30963).

3. USAR Appendix 15F, PNPP Single Loop Operation Analysis.
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INSTRUMENTATION

BASES

3/4.3.4 RECIRCULATION FUMP TRIP ACTUATION INSTRUMENTATION

The anticipated transient without scram (ATW3) recirculation pump trip
system provides a means of limiting the consequences of the unlikely occurrence
of a failure to scram during an anticipated transient. The response of the
plant to this postuleted event falls within the envelope of study events in
General Electric Company Topical Report NEDO-10349, dated March 1971 and
NEDO-24222, dated December 1979, and Section 15.8 of the FSAR.

The end-of-cycle recirculation pump trip (EOC-RPT) system is an essential
safety supplement to the Reactor Protection System. The purpose of the EOC-RPT
is to recover the loss of thermal margin which occurs at the end-of-cycle. The
physical phenomenon involved is that the void reactivity feedback due to a
pressurization transient can add positive reactivity to the reactor system at a
faster rate than the control rods add negative scram reactivity. Each EOC-RPT
system trips both recirculation pumps, reducing coolant flow in order to reduce
the void collapse in the core during two of the most limiting pressurization
events. The two events for which the EOC-RPT protective feature will function
are closure of the turbine stop valves and fast closure of the turbine control
valves.

A fast closure sensor from each of two turbine control valves provides
input to the EOC-RPT system; a fast closure sensor from each cf the other two
turbine control valves provides input to the second EOC-RPT system. Similarly,
a position switch for each of two turbine stop valves provides input to one
EOC-RPT system, a position switch from each of the other two stop valves
provides input to the other EOC~RPT system. For each EOC-RPT system, the
sensor relay contacts are arranged to form a 2-out-of-2 logic for the fast
closure of turbine control valves and a 2-out-of-2 logic for the turbine stop
valves. The operation of either logic will actuate the EOC-RPT system and
trip both recirculation pumps.

Each EOC-RPT system may be manually bypassed by use of a keyswitch which
is administratively controlled. The manual bypasses and the automatic Operating
Bypass at less than 40% of RATED THERMAL POWER are annunciated in the control
room.

The EOC-RPT system response time is the time assumed in the analysis
between initiation of valve motion and complete suppression of the electric
arc, 1.e., 140 ms. Included in this time are: the time from initial valve
movement to reaching the trip setpoint, the response time of the sensor, the
response time of he system logic, and the time allotted for breaker arc
suppression.

Operation with a trip set less conservative than its Trip Setpoint but
within its specified Allowable Value is acceptable on the basis that the
difference between cach Trip Setpoint and the Ailowablie Value is an allowance
for instrument drift specifically allocated for each trip in the safety
analyses.
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The reactor core isulation cooling system actuation instrumentation is
provided to initiate actions to assure adequate core cooling in the event of

reactor isolation from its primary heat sink and the loss of feedwater flow to
the reactor vessel.

Operation with a trip set less conservative than its Trip Setpoint but
within its specified Allowable Value is acceptable on the basis that the
difference between each Trip Setpoint and the Allow>ble Value is an allowance
for]instrument drift specifically allocated for each trip in the safety
analyses.

3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION

The control rod block functions are provided consistent with the
requirements cf the sgecifications in Section 3/4.1.4, Control Rod Program
Controls and Section 3/4.2 Power Distribution Limits. The trip loyic is
g;racged so that a trip in any one of the inputs will result in a control rod

ock.

Operation with a trip set less conservative than its Trip Setpoint but
within its specified Allowable Value is acceptable on the basis that the
difference between each Trip Seipoint and the Allowable Value is an allowance
for instrument drift specifically allocated for each trip in the safety
analyses. Adjustments for single recirculation loop operation are made as
discussed in the BASES for the APRM setpoints, Section 2.2.1 Item 2. )

3/64.3.7 MONITORING INSTRUMENTATION
4.3.7 AT NITOR

The OPERABILITY of the radiation monitoring instrumentation ensures that;
1) the radiation levels are continualiy measured in the areas served by the
individual channels; (2) the alarm or automatic action is initiated when the
radiation level trip setpoint is exceeded; and (3) sufficient information is
available on selected plant parameters to monitor and assess these variables
following an accident. This capability is consistent with 10 CFR Part 50,
Appendix A, General Design Criteria 19, 41, 60, 61, 63 and 64.

The OPERABILITY of the seismic monitoring instrumentation ensures that
sufficient capability is available to promptly determine the magnitude of a
seismic event and evaluate the response of those features important to safety.
This capabilit{ is required to permit comparison of the measured response to
that used in the design basis for the unit. This instrumentation is
consistent with the recommendations of Regulatory Guide 1.12 "Instrumentation
for Earthquakes", April 1974.

3/8.3.7.3 METEOROLOGICAL MONITORING INSTRUMENTATION

The OPERABILITY of the meteorological monitoring instrumentation ensures
that sufficient meteorological data is available for estimating potential
radiation doses to the public as a result of routine or accidental release of
radioactive materials to the atmosphere. This capability is required to
evaluate the need for initiating protective measures to protect the health and
safety of the public. This instrumentation is consistent with the
recommendations of Regulatory Guide 1.23 "Onsite Meteorological Programs,”
February, 1972.
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REACTOR COOLANT SYSTEM

RASES

3/4.4.1 RECIRCULATION SYSTEM (Continued)

pump operability folloving a change from two to single loop operation
or vice versa is considered acceptable for the duration needed to
establish the nev specified relationships based on having met the
relationships for the former mode of operation.

During two recirculation loop operation, recirculation loop jet
pump flov mismatch limits are specified to ensure compliance with the
tvo loop ECCS LOCA analysis design criteria. The limits will ensure an
adequate core flov coastdown from either recirculation loop folloving e
LOCA. In the case vhere the flov mismatch limits cnnot be maintained
during tvo recirculation loop operation, continued Jperation is
permitted in the single recirculation loop mode. A 4.0 4 exception is
provided to permit the startup of an idle recirculation loop vhen in
single loop operation (to return to two loop operation).

In order to prevent undue stress on the vessel nozzles and botéom
head region, the recirculation loop temperatures shall be within 50°F
of each other prior to startup of an idle recirculation loop. The loop
temperature must also be vithin 50°F of the recctor pressure vessel
coolant temperature to prevent thermal shock to the recirculation pump
and recirculation nozzles. Sudden equalization of a temperature
difference greater than 100°F betveen the reactor vessel bottiom head
coolant and the coolant in the reactor vessel by increasing core flow
rate could cause undue stress in the reactor vessel bottom head.

The objective of GE BVR plant and fuel design is to provide stable
operation vith margin over the normal operating domain. Howvever, at
the high pover/lov flov corner of the operating domain, a small
probability of limit cycle neutron flux oscillations exists depending
on combinations of cperating conditions (e.g., rod pattern, pover
shape). To provide assurance that neutron flux limit cycle
oscillations are detected and suppressed, APRM and LPRM neutron flux
noise levels should be monitored vhile operating in this region.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.1 RECIRCULATION SYSTEM (Continued)

Stability tests at operating BWRs vere revieved to determine a
generic region of the pover/flov map in vhich surveillance of neutron
flux noise levels should be performed. A conservative decay ratio of
0.6 vas chosen as the bases for determining the generic region for
surveillance to account for the plant to plant variability of decay
ratio vith core and fuel designs. This generic region has been
determined to correspond to a core flov of less than or equal to 45% of
rated core flov and a thermal pover greater than the B0X rodline in
accordance vith SIL-380 (Reference 1) and Supplement 1 to NRC Bulletin
88-07 (Reference 4). A generic BOX rodline is represented in Figure
3.4.1.1-1 (the actual 80X rodline varies slightly cycle to cycle with
changes in fuel type, core hydraulic resistance etc.).

Plant specific calculations can be performed to determine an
applicable region for monitoring neutron flux noise levels. In this
case the degree of conservatism can be reduced since plant to plant
variability would be eliminated. In this case, adequate margin wvill be
assured by monitoring the region vhich has a decay ratio greater than
or equal to 0.8.
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3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.1 RECIRCULATION SYSTEM

Operation with one reactosr core coolant recirculation loop out of
service has been evaluated (Reference 3) and found to remaim wvithin
design limits and safety margins provided certain limits and setpoints
are modified. Single loop operation is permitted at pover levels up to
2500 Megavatts-thermal (MVt) (slightly less than 70X of RATED THERMAL
POVER), if the MCPR Fuel Cladding Integrity Safety Limit is increased
as noted by Specification 2.1.2, the APRM flov biased scram and control
rod block setpoints (or APRM gains) are adjusted as noted inm Tables
2.2.1-1, 4.3.1.1-1 and 3.3.6-2, respectively, and the MAPLHGR limits
are decreased in accordance with the vezlue specified in the CORE
OPERATING LIMITS REPORT. A time period of 8 hours is allowed to make
these adjustments folloving establishment of single loop operation
since the need for siugle loop operation often cannot be anticipated.

Additionally, a limitation on the volumetric drive flov of the
operating recirculation loop (during SLO) is imposed to exclude the
possibility of excessive core internals vibration. Recirculation loop
drive flov is the discharge flov from the recirculation pumps.
Recirculation loop jet pump flov is the summation of all the individual
jet pump flovs for a particular recirculation loop. Total core flow
for tvo recirculation loop operation is the sum of the recirculation
loop jetr pump flows for both loops. Total core flov for simgle
recirculation loop operation is the recirculation loop jet pump flow
for the operating loop minus the reverse flowv through the non-operating
loop. Rated core flov as used in the Recirculation System
Specifications corresponds to the rated (100X) core flov value for twvo
recirculation loop operation (104 Mlb/hr).

To prevent potential control system oscillations from occurring in
the recirculation flov control system (and to eliminate the need for
flov control system failure analyses), the operating mode of the
recirculation flov control system is restricted to the Loop Manual
(Position Control) mode for single loop operation.

The surveillance on differential temperatures belov 30T THERMAL
POVER or 50% of rated (tvo loop) core flov is to prevent undue thermal
stress on vessel nozzles, recirculation pump, and vessel bottom head
during a pover or flov increase during extended operation in the single
recirculation loop mode, similar to the restrictions described below
for idle recirculation loop startup. The current 50X of reted core
flov value has been determined by analysis and operating experience at
other GE BVRs to provide margin to the onset of stratification. To
prv-ide operational flexibility a threshold core flov (belov which
thermal stratification might occur) may be determined during testing in
SLO and a nev limit established vith appropriate margin to this value.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.1 RECIRCULATION SYSTEM (Continued)

An inoperable jet pump is nct, in itself, & sufficient reason to
declare 2 recirculation loop inoperable, but it does, in case of &
design-basis accident, increase the blovdown area and reduce the
capability of reflooding the core; thus, the requirement for shutdown
of the facility with 2 jet pump inoperable. Jet pump failure can be
detected by monitoring jet pump performance on a prescribed schedule
for significant degradation. During single loop operation the jet pump
operability surveillance is only performed for the jet pumps on the
operating recirculation loop, as the loads on the jet pumps on the
inactive loop are expected to be very lov due to the lov flow in the
reverse direction through them. This has been demonstrated through
operating experience at other GE BWRs. The jet pumps in the non-
operating recirculation loop during SLO are considered operable based
on this lov expected loading, acceptable surveillance results obtained
during tvo recirculation loop operation prior to entering SLO, or by
visual inspection of the jet pumps during refueling/shutdowns. Upon
startup of an idle recirculation loop vhen THERMAL POVER is greater
than 252 of RATED THERMAL POVER, the specified jet pump surveillances
are required to be performed for the previously idle loop vithin the 24
hour surveillance interval specified in Surveillance Regquirement
4.4.1.2.

Significant degradation is indicated if more than one of the three
specified surveillance requirements performed confirms unacceptable
deviations from established patterns or relationships. The
surveillances, including the associated acceptance criteria, are in
accordance wvith General Electric Service Information Letter No. 330,
the recommendations of which are considered acceptable for verifying
jet pump operability according to NUREG/CR-3052, "Closeout of IE
Bulletin B80-07: BWR Jet Pump Assembly Failure." Performance of the
specified surveillance requirements, hovever, is not required vhen
thermal power is less than 25X RATED THERMAL POVER because flow
oscillations and jet pump noise precludes collection of repeatable data
during lov flov conditions, approaching the threshold response of the
associated flov instrumentation.

Jet pump operability is considered acceptable prior to startup of
the plant due to acceptable results obtained during the past cycle, or
by visual inspection of the jet pumps. Initial data collection will be
performed to establish the specified relationships during post-refuel
performance testing for a nev operating cycle, or upon first entry into
single loop operation during an operating cycle. This satisfies the
Surveillance Requirements of Specification 3.4.1.2, since taking the
data establishes the relationships for that cycle or mode of operation,
and there are no valid prior relationships to compare against. Jet
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