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DEFINITIONS

CONTAINMENT AND REACTOR VESSEL ISOLATION CONTROL SYSTEM RESPONSE TIME

1.7 The CONTAINMENT AND REACTOR VESSEL ISOLATION AND CONTROL SYSTEM (CRVICS)
RESPONSE TIME shal) be that time interval from when the monitored parameter
exceeds its isclation actuation setpoint at the channe) sensor unti) the
fsolation valves trave! to their required positions. Times shall include
diese] generator starting and sequence loading delays where applicable. The
response time may be measured by any series of sequential, overlapping or tota)
steps such that the entire response time is measured.

CORE ALTERATION

1.8 CORE ALTERATION shal) be the addition, removal, relocation or movement of
fuel, sources, incore instruments or reactivity controls within the reactor
pressure vessel with the vesse! head removed and fue) in the vessel. Norma)
movement of the SRMs, IRMs, or TIPs, or specia) movable detectors, is not con-
sidered a CORE ALTERATION. Suspension of CORE ALTERATIONS shall not preclude
completion of the movement of a component to a safe conservative position.

CRITICAL POWER RATIO an approved Genel Electric Ceibical Power—

1.9 The CRITICAL POWER RATIO (CPR) shall be tie ratio of that power in the
assembly which is calculated by application of
~ReGuatity-Bortimg-tenyth—GEXty correlation to cause some point in the assembly

to experience boiling transition, divided by the actual assembly operating
power.

DOSE EQUIVALENT I-131

1.10 DOSE EQUIVALENT 1-131 shall be that concentration of 1-131, microcuries
per gram, which alone would produce the same thyrcid dose as the quantity and
isotopic mixture of I-131, 1-132, 1-133, I-134, and 1-135 actually present,
The thyroid dose conversion factors used for this calculation shall be those
listed in Table IIl of TID-14844, "Calculation of Distance Factors for Power
and Test Reactor Sites."

DPYWELL INTEGRITY
1.11 ORYWELL INTEGRITY shall exist when:

a. All drywe)l)] penetrations reguired to be closed during accident conditions
are either:

1. Capable of being closed by an OPERABLE drywel) automatic isolation
system or

2. Closed by at least one manual valve, blind flange, or deactivated
automatic valve secured in its closed position, except as provided
in Table 3.6.4-1 of Specification 3.6.4.
b. The drywel) equipment hatch is closed and sealed.

¢ The drywe)) airlock is OPERABLE pursuunt to Specification 3.6.2.3.

CLINTON = UNIT 1 1-2
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R L INTEGRITY (Continued
d. The drywe)] leakage rates are within the limits of Specification 3.6.2.2.
e. The suppression pool is OPERABLE pursuant to Specification 3.6.3.1.

f. The sealing mechanism associated with each drywell penetration, e.g.,
welds, beliows or O-rings, is OPERABLE.

E - AVERAGE DTSINTEGRATION ENERGY

1.12 T shall be the average, weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling, of the sum

of the average beta and gamma energies per disintegration, in Mev, for isotopes,
with half lives greater than 15 minutes, making up at least 95% of the total
non-iodine activity in the coolant.

EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME

1.13 The EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME shall be that time
interva) from when the monitored paraneter exceeds its ECCS actuation setpoint
at the channe) sensor unti) the ECCS equipment is capable of performing its
safety function; i.e., the valves travel to their required positions, pump dis-
charge pressures reach their required values, etc. Times shall include diese)
generator starting and sequence loading delays where applicable. The response
time may be measured by any series of sequential, overlapping or total steps
such that the entire response time is measured.

END-OF -CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME

1.14 The END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME shall be
that time interval to complete suppression of the electric arc between the

fully open contacts of the recirculation pump circuit breaker from initial

movement of the associated:

a. Turbine stop valves and
b. Turbine control valves.

The response time may be measured by any series of sequential, overlapping or
tota) steps such that the entire response time is measuy ed.

OF LIMITING POWER DENSITY \:v

r\
3 . WWhe FRACTION OF LIMITING POWER DENSITY (FLPD) shall be the LHGR existing
at a given location divided by the specified LHGR limit for that bundle type.

m—

OF RATED THERMAL POWER

he FRACTION OF RATED THERMAL POWER (FRTP) shall be the measured THERMAL
WER divided by the RATED THERMAL POWER

(oeLeTED)

CLINTON - UNIT 1 1-3
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DEFINITIONS

FREQUENCY NOTATION

1.17 The FREQUENCY NOTATION specified for the performance of surveillance
requirements shall correspond to the intervals defined in Table R4

GASEOUS RADWASTE TREATMENT SYSTEM

1.18 A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed and installed
to reduce radioactive gaseous effluents by collecting primary coolant system
offgases from the main condenser evacuation system and providing for delay or
holdup for the purpose of reducing the total radicactivity prior to release to
the environment.

IDENTIFIED LEAKAGE
1.19 IDENTIFIED LEAKAGE shal) be:

a Lcaka?o into collection systems, such as pump seal or valve packing leaks,
that is captured and conducted to a sump or collecting tank or

b. Leakage into the drywell atmosphere from sources that are both specifically
located and known either not to interfere with the operation of the leakage
detection systems or not to be PRESSURE BOUNDARY LEAKAGE.

LIMITING CONTROL ROD PATTERN

1.20 A LIMITING CONTROL ROD PATTERN shall be a pattern which results in the
core bei~3 on a thermal hydraulic limit, i.e., operating on a limiting value
for APLHGR, LHGR, or MCPR.

LINEAR HEAT GENERATION RATE

1.21 LINEAR WEAT GENERATION RATE (LHGR) shall be the heat generation per unit
length of fuel rod. It is the integral of the heat flux over the heat transfer
area associated with the unit length.

LOGIC SYSTEM FUNCTIONAL TEST

1.22 A LOGIC SYSTEM FUNCTIONAL TEST shal) be a test of al) logic components,
i.e., al) relays and contacts, all trip units, solid state logic elements,
etc., of a logic circuit from sensor through and including the actuated
device to verify OPERABILITY. The LOGIC SYSTEM FUNCTIONAL TEST may be per-
formed by any series of sequential, overlapping or total system steps such
that the entire logic system is tested.

WAXIMUM FRACTION OF LIMITING POWER DENSITY \ 5

he MAXIMUM FRACTION OF LIMITING POWER DENSITY (MFLPD) shall be the
hest value of the FLPD which exists in the core.

MEMBER(S) OF THE PUBLIC

1,24 MEMBER(S) OF THE PUBLIC shall include a') persons who are not occupationall)y
associated with the plant. This category does not include c¢p10yees of the
licensee, its contractors or vendors. Also excluded from this category are

CLINTON = UNIT ] 1-4
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

THERMAL POWER, Low Pressure or Low Flcw

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.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.

ACTION:

With THERMAL POWER exceeding 25% of RATED THERMAL POWER and the reactor vesse)
steam dome pressure less than 785 psig or core flow less than 10% of rated flow,

be in at least HOT SHUTDOWN within 2 hours and comply =ith the requirements of
Specification 6.7.1.

THERMAL POWER, High Pressure and High Flow
1,07

2.1.2 The MINIMUM CRITICAL POWER RATIO (MCPR) shall not be less than (0%

with two recirculation loop operation and shall not be less than J-07 with _ \. 08
single recirculation loop operation with the reactor vessel steam dome pressure
greater than 785 psig and core flow greater than 10% of rated flow.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.

101 L}
With MCPR less than L€ with two recirculation loop operation or less than I
with single loop operation 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.

REACTOR COOLANT SYSTEM PRESSURE

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

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

With the reactor coulant system pressure, as measured in the reactor vesse)
steam dome, above 1325 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.

REACTOR VESSEL WATER LEVEL

2.1.4 The reactor vesse! water leve)l shall be above the top of the active
irradiated fue),

CLINTON = UNIT 1 2-1



TABLE 2.2.1-1

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINIS

Z  FUNCTIONAL UNIT
o
T 1. Intermediate Range Monitor
g a. Neutron Flux-High
-
b. Inoperative
2. Average Power Range Monitor:
a. Neutron Flux-High, Setdown
b. Flow Biased Simulated Thermal Ponr-ﬂiﬂ
two retireulabion logp eperation
~J0. %) Flow Biased
o
L

—+]b.7) High Flow Clamped

Tasert w
c. Neutron Flux-High

d. Inoperative
1. Reactor Vessel Steam Dome Pressure - High

4. Reactor Vessel Water level - Low, Level 3
5.  Reactor Vessel Water _evel-High, Level 8

6. Main Steam Line Iseolation Valve - Llosure

7. Main Steam Line Radiation - High

TRIP SETPOINT

< 120/125 divisions
oY full scale

< 15% of RATED
THERMAL POWER

< 118% Lf RATED
THERMAL POWER

NA
< 1065 psig

> B.9 inches above
Instrument zero*

< 52.0 inches above
Tnstrument zero*

< 8% closed

< 3.0 x full power
background

ALLOWABLE VALUE

< 122/125 divisions
of full scale

< 20% of RATED
THERMAL POWER
?

s

with a maximum of
< 113.0% of RATED
THERMAL POWER

< 120% of RATED
THERMAL POWER

NA
< 1080 psig

> 8.3 inches
above instrument zero

< 52.6 inches above
Instrument zero

< 12% closed

< 3.6 x full power
background

85 30 91 ofeg
6€2109-0 ©3
¢ uswydwIlY
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Insert W for Page 2-3

2) During single recirculation loop operation:

a) Flow Blased < 0.66(4-aw)+482 > < 0.66(u-a)+512°>

b) High Flow Clamped Not Required Not Required
OPERABLE OPERABLE
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2.1 SAFETY LIMITS

BASES

2.1.0 TNTRODUCTION

The fuel cladding, reactor pressure vesse! and primary system piping are the
principal barriers to the release of radiocactive materials to the environs.
Safety Limits are established to protect the integrity of these barriers during
normal plant operations and anticipated transients., The fuel claddin? integrity
Safety Limit is set such that no fuel damage is calculated to occur 1f the limit
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

’ Loperation: MCPRs greater than these safety limits represent a conservative
margin relative to the conditions required to maintain fuel cladding integrity.

The fue) cladding is one of the physical barriers which separate the radicactive
materials from the environs. The integrity of this cladding barrier is related
to its relative freedom from perferations or cracking. Although some corrosion
or use-related cracking may occur during the 1ife of the cladding, fission
product migration from this source is incrementally cumulative and continuously
measurable. Fue) cladding perforations, however, can result from thermal
stresses which occur from reactor operation significantly above design condi-
tions and the Limiting Safety System Settings. While fission product migration
from cladding perforation is just as measurable as that from use related crack-
ing, the thermally caused cladding perforations signal a threshold beyond which
sti]] greater thermal stresses may cause gross rather than incremental cladding
deterioration. Therefore, the fuel cladding Safety Limit is defined with a mar-
gin to the conditions which would produce onset of transition boiling, MCPR of

.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

an opproved General Blgetmne Cum correlation (Relarence 1)
The use of 4he-Gbii-corzalationdis not valid for al) critical power calcula-
tions at pressures below 785 psig or core flows less than 10% of rated flow.
Therefore, the fuel cladding 1ntc?r1ty 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 always be greater than 4.5 psi. Analyses show that with a bundle flow of
28 x 10° 1bs/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° 1bs/hr. Full-scale ATLAS test data taken at
pressures from 14.7 psia to 800 psia indicate that the fue) assembly critical
power at this flow is approxinatc\{ 3.35 MWt., With the design peaking factors,
this corresponds to a THERMAL POWER of more than S0% of RATED THERMAL POWER.
Thus, a THERMAL POWER 1imit of 25% of RATED THERMAL POWER for reactor pressure

below 785 psig is conservative.

#he value given N Snufiu.}i’o'\ 2.1.2.

CLINTON = UNIT 1
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FETY LIMIT

BASES

2.1.2 THERMAL POWER, High Pressure and High Flow

The fuel cladding integrity Safety Limit is set such that ro fuel damage is
calculated to occur 1f the 1imit is not violated. Since the parameters which
result in fue] 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 fue! damage could
occur. Although it is recognized that a departure from nucleate boiling would
not necessarily result in cdamage to 8wR fuel rods, the critica) power at which
boiling transition is calculated tn occur has been adopted as a convenient
limit. MHowever, 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 critica)l power. Therefore, the fue) cladding integrity
Safety Limit is defined as the CPR in the limiting fu ) 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 al) uncertainties.

?m Safety Limit MCPR is determImET USTNy TN General tiectric Therma) Annyn‘ﬁ"
Basis, GETAB™, which is a statistica) mode)! that combines all of the uncertain-
ties in operating parameters and the procedures used to calculate critical
power. The probability of the occurrence of boiling transition is determined
using the Genera) Electric Critical Quality (X) Boiling Length (L), GEXL,
correlation. The GEXL correlation is valid over the range of conditions

used in the tests of the data used to develop the correlation.

The required input to the statistical mode! are the uncertainties listed in
Bases Table B2.1.2-1 and the nominal values of the core parameters listed in
Bases Table B2.1.2-2.

he basis for the uncertainty in the GEXL correlation is given in NEDO-10958-A*
nd the bases for the uncertainties in the core parameters are given in

D0-20340.*" The power distribution is based on a typical 764 assembly core
in which the rod pattern was arbitrarily chosen to produce a skewed power dis-
ribution having the greatest number of assemblies at the highest power levels.
he worst distribution durin? any fuel cycle would not be as severe as the dis-
tribution used in the analysis.

2.1.3 REACTOR COOLANT SYSTEM PRESSURE

The Safety Limit for the reactor coolant system pressure has been selected such
that it is at a pressure below which it can be shown that the integrity of the

'

—

*"Genera ectric BWR Therma) Analysis Bases (GETAB) Data, Correlation and
Design Application," NEDO-10958-A.

s2genera) Electric "Process Computer Performance Evaluation Accurac)
NEDO-20340 and Amendment 1, NEDO-20340-1, dated June 1974 and Decemder 1974,
respectively.

- —
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Insert "A" to page B 2-2

The Safety Limit MCPR i{s deteimined using a statistical model that
combines all of the uncertainties in the operating parameters and in the
procedures used to calculate critical power., The probability of the
occurrence of boiling transition i{s determined using the approved
General Electric Critical Power correlation, Details of the fuel
cladding integrity safety limit calculation are given in Reference 1.
Reference | includes the tabulation of the uncertainties used in the
determination of the Safety Limit MCPR and of the nominal values of
parameters used in che Safety Limit MCPR statistical analysis,

lcfgr!nco

1. "General Electric Standard Application for Reactor Fuel (GESTAR),"
NEDE-24011«P=A~8 as amended,
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BASES TABLE B8 2.1.2-1

UNCERTAINTIES USED IN THE DETERMINATION
"'gr-ypg';ﬁp ) o

STANDARD
DEVIATION

QUANTITY (% of Point)
Feedwater Flow 1.76
Feedwater Temperature 0.76
Reactor Pressure 0.5
Core Inlet Temperature 0.2
Core Total Flow

Two Recirculation Loop Operation 2.5

Single Recirculation Loop Operation 6.0
Channel Flow Area 3.0
Friction Factor Multiplier 10.0
Channe! Friction Factor 5.0

Multiplier

TIP Readings

Two Recirculation Loop Operation 6.3

Single Recirculation Loop Operation 6.8
R Factor 1.5
Critica) Power 3.6
Note: The uncertainty analysis used to establish the

corewide Safety Limit MCPR is based on the
assumption of quadrant power symmetry for the

reactor core.

(pELeTED)
This poae intest .\_{{, ik 2ank
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ASES TA 1, 2
. ~—eecnm ﬂ
MINAL VALUES OF PARAMETERS U N
THE STATISTICA Y SAFETY LIMIT
LR
PARAMETER VALU
THERMAL POWER 3323 MW
Core Flow 108.5 MI1b/hr
Dome Pressure " 1010.4 psig
Channel Flow Area 0.1089 ft?
R-Factor High enrichment = 1.043 /

Mediuw enrichment = 1,039
e enrichment = 1,020 /

(DeLeTED)

This pase .umﬂmo“‘ left blank.
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LIMITING SAFETY SYSTEM SETTINGS

BASES

2.2.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)
Average Power Range Monitor (Continued)

The APRM trip system is calibrated using heat balance data taken during 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; 1.e; for a power
fncrease, the THERMAL POWER of the fue) wil) 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 Therma) Power-High setpoint, a time con-
stant of 6 ¢ 0.6 seconds is introduced into the flow-biased APRM in order to
simulate the fue) 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 g3llow operati rgin that r h sibility of unneces:

hutdown nced trip po Yy
€ rmula in Specification 3.2.2 in order to maintain these margins
n MFLPD is > FRTP,
3. Reactor Vesse! Pressure-High

High pressure in the nuclear system could caute a rupture to the nuclear system
process barrier resulting in the release of fission products. A pressure
increase during operation 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 eporatin? pressure to permit normal operation without spurious
trips. The setting provides for a wide margin to the maximum allowab'e design
pressure and takes into account the locatiun of the pressure measurement com-
pared to the highest pressure that occurs in the system during a transient,

This trip setpoint is effective at low power/f'ow conditions when the turbine
stop valve closure and turbine contro] valve fast closure trips are bypassed.
For a turbine trip or load rejection under these conditions, the transient
analysis indicated an adequate margin to the thermal hydraulic limit,

4. feactor Vesse! Water vel- .

The reactor vesse! water level trip setpoint has been used in transient analy-
ses dealing with coolant inventory decrease. The scram setting was chosen far
enough below the norma) operating level to avoid spurious trips but high enough
above the fue) to assure that there is adequate protection for the fuel and
pressure limits,

"~
'
~4
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REACTIVITY 1 YSTEM

CONTROL ROD MAXIMUM SCRAM INSERTION TIMES

LIMITING CONDITION FOR OPERATION

3.1.3.2 The maximum scram insertion time of each control rod¥ from the fully
withdrawn position, based on donncrgixction of the scram pilot valve solencids
as time zero, shall not exceed the following limits:

Maximum Insertion Times

to Notch Position (Seconds)
Keactor Vesse) D

Y o oh Im

1080 0.32 0.86 1.57
APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.

ACTION:

a. With the maximum scram insertion time of one or more control rods exceeding
the maximum scram insertion time limits of Specification 3.1.3.2 as deter-
mined by Surveillance Requirement 4.1.3.2.a or b, operation may continue
provided that:

1. For all “slow" control rods, i.e., those which exceed the 1imits
of Specification 3.1.3.2, the individual scram insertion times do
not exceed the following limits:

Maximum Insertion Times

to Notcn Position (Seconds)
:oactor Vass:! 2 F
rgssur* (psig) ; ga 16
1050 0.39 1.14 2.22
2.  For “fast" control rods, i.e., those which satisfy the limits of
Specification 3.1.3.2, the average scram insertion times do not exceed
the following limits:

Maximum Average Insertion Times

to Notch Position (Seconds)
Reactor Vessel D

'_r.m%mm_ U%Ug%fqb

1050 0.31 1.53

For the initia) fue! cycle only, up to 32 control rods, not OCCupying adjecent
locations in any direction, including the diagonal, may be exempted from scranm
time testing under hot, pressurized conditions, provided they meet all other
surveillance requirements, and that all scram reactivity requirements of the
lant safety analysis are met with no scram contribution from these rods.

for intermediate reactor vessel dome pressure, the scram time criteria are
determined by linear interpolation at each notch position.

CLINTON = UNIT 1 3/4 1+6
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REACTIVITY CONTROL €Y%

el

CONTROL ROD MAXIMU ~* I RTION TIMES

4.1.3.2 The maximum scram insertion time of the control roedsf:3011 be demon- l
strated through measurement with reactor coolant pressure greater than or equal

to 950 psig and, during single contro) rod scram time tests, the control rod

drive pumps fsolated from the accumu'ators:

a. For all contro) rocds prior to THEKMAL POWER exceeding 40% of RATED THERMAL
POWER fo1lo~1ng CORE ALTERATIONS or after a reactor shutdown that is
greater than 120 days,

b. For specifically affected incividual contro) rods"f;o1lou1ng maintenance '
on or modification to the contrel rod or contrdl rod drive system which
could affect the scram insertion time of those specific control rods, and

¢. For at least 10% of the contro) rods, on a rotating basis, at least
once per 120 days of POWER OPERATION.

or the initial fue) cycle only, up to 32 control rods, not occupying adjacent
locations in any direction, including the diagonal, may be exempted from scram
time testing under hot, pressurized conditions, provided they meet all other
surveillance test requirements, and that all scram reactivity requirements of
the plant safety analysis are met with no scram contribdution from these rods.

!&Thc provisions of Specification 4.0.4 are not applicable for entry into
OPERATIONAL CONDITION 2 provided this surveillance requirement is completed
prior to entry inte OPERATIONAL CONDITION 1.

CLINTON = UNIT 3/4 1-8
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4, R DISTRIBUTION LIMITS eahad

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

LIMITING CONDITION FOR OPERATION

3.2.1 A)) AVERAGE PLANAR LINEAR MEAT GENERATION RATES (APLMGRs) for each type
t

[ gures 3.2.1-1, 3.2.1-2, and 3.2.1-3. gures 3.7,
3.2.1-2, and 3.2.1-3 shall be reduced to a value of 0.85 times the two-
recirculation loop operation 1imit when in single recirculation loop operation,

QP“;A#;HTY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than
or equal to 25% of RATED THERMAL POWER.

2203 dhronnn 22057, a8 muldiplied by
AST;ON.‘ C““ apprepriase m‘w.h‘t~nen vather,

With an APLHGR ucndin? the 1imits of Figures ~2=9
initiate corrective action within 15 minutes and restore APLMGR to within
the required limits within 2 hours or reduce THERMAL POWER to less than
25% of RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS
ft‘.urté

4.2.1 A1) APLHGRs shal) be verified to be equa) to or less than the,limits:

a. At least once per 24 hours,

b, Within 12 hours after completion of a THERMAL POWER increase of at
Teast 15% of RATED THERMAL POWER,

e Initially and at 1east once per 12 hours when the reactor is operating
with a LIMITING CONTROL ROD PATTERN for APLHGR, and

d. The provisiors of Specification 4,0.4 are not applicable.

oS deder mined below:
a. D“"“’ twe reurculabion leep eperaticn - Yae limits shewn in Figures 3L -3
oo 12107 mulbplied by +he smaller of either dhe Dlows - depand et

MAPLMGR foctor (MA"A&‘) of Figure 52171 or the power ~dapendeat
MAPLHGR factor (MAPFAC,) of Figure 1.21-2,
she limits shown in Figures

b bum’ smg\c retiteulation (oo operation -
3.2.1-3 #hreugh 32047 mulbiplied by the smallest

MAPFAL, or C.85.

CLINTON = UNIT ] 3/4 2-1
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NQ\»\) F'\SU'C
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POWER DISTRIBUTION LIMITS

3/4,.2.2 APRM SETPOINTS [peLeted?)
This pase intentienally lebt blan k.

LIMITING CONDITION FOR OPERATION ™~ —
3.2.2 The APRM flow-biased simulateo therma) power-high scram trip setpoint —‘z
(S) and flow-biased neutron flux-upscale control rod block trip setpoint (SRB) \
shall be established according to the following relationships:
TRIP SETPOINT ALLOWABLE VALUE
S < (0.B6(W-aW) + 48%)T § < (0.66(W-aW) + 51%)7
SRB < (0.66(W-aW) + 42%)7 SRB < (0.66(w-aW) + 45%)7

where: S and SRB are in percent of RATED THERMAL POWER,

W = Loop recirculation flow as a percentage of the loop recirculation
flow which produces a rated core flow of 84.5 million 1bs/hr.

AW = Difference in indicated drive flow (in percent of drive flow which ’
produces the same core flow) between two loop and single loop
operation at the same core flow. See note (a) to Table 2.2.1-1. \ |

T = The ratio of FRACTION OF RATED THERMAL POWER (FRTP) divided by the ‘
MAXIMUM FRACTION OF LIMITING POWER DENSITY (MFLPD). T is applied \
only if less than or equal to 1.0.

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or
equa) to 25% of RATED THERMAL POWER,

ACTION:

With the APRM flow-biased simulated thermal power-high scram trip setpoint and/or
the flow biased neutron flux-upscale control rod block trip setpoint less con-
servative than the value shown in the Allowable Value column for S or SRB' as

determined above, initiate corrective action within 15 minutes and adjust S and/o
SRB to be consistent with the Trip Setpoint value* within 6 hours or reduce

THERMAL POWER to less than 25% of RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS

4.2.2 The FRTP and MFLPD shall be determined, the value of T calculated, and
the most recent actual APRM flow-biased simulated thermal power-high scram and
flow-biased neutron flux-upscale control rod block trip setpoints verified to
be within the above limits or adjusted, as required:

a. At least once per 24 hours,

*With MFLPD greater than the FRTP rather than adjusting the AFRM setpoints,
the APRM gain may be adjusted such that the APRM readings are greater than or
equal to 100% times MFLPD, provided that the adjusted APRM reading does not
exceed 100% of RATED THERMAL POWER and a notice of the adjustment is posted on
the reactor control panel.

CLINTON = UNIT 1 3/4 2-5 —




to U-601239
Page 35 of 58

POWER DISTRIBUTION LIMITS

APRM SETPOINTS [DELETED]

SURVEILLANCE REQUIREMENTS (Continued)

4.2.2 (Continued)

b. Within 12 hours after completicn of a THERMAL POWER increase of at
least 15% of RATED THERMAL POW:R, and

c. Initially and at ieast once per 12 hours when the reactor is operating
with MFLPD greater than or equal to FRTP.

The provisions of Specification 4.0.4 are not applicable.

This page intentienally lebt  blank,
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FOR MAX RUNOUT FLOW SETTING = 109.0% =14
: [ MCPRy = MAX (1.18, 1.841-0.00707F) 737
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'.9 FOR MAX RUNOUT FLOW SETTING = 102.5%
' MCPRy = MAX (1,18, 1,746 - 0.00659F)
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CORE FLOW (% rated), F

Figure 3.2.3-1 Clinton MCPRf Versus Core Flow
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\‘
24
bt
THERMAL POWER 256% = P s 40%
CORE FLOW > 50%
22 MCPRp = 2.10 + 0.0033 (40 = P)
B = Rl < -
THERMAL POWER 26% s P s 40%
CORE FLOW s 50%
20 T ™ = 1.85 + 0.0133 (40 = P) -
1.8
THERMAL POWER 40% < P s 70%
1.6 MCPRp = 1.43 + 0.0045 (70 ~ P)
v
- . 1
I
1.4 T
- ! mauet
1.2 -+ %IT r T
THERMAL POWER P > 70% I
MCPRp = 1.18 + 0.0089 (100 ~ P)
10
0 20 40 60 80 100 120

CORE THERMAL POWER (% rated) P

Figure 3.2.3-2 Clinton MCPRy Versus Power for AT < 50°F and Core Flow ¢ 107%
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TABLE 4.3.1.1-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE NOTATIONS

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

(b) The IRM and SRM channels shall be determined to overlap for at least 1/2 de-
cade during each startup after entering OPERATIONAL CONDITION 2 and the IRM
and APRM channels shal) be determined to overlap for at least 1 decade cur-
ing each controllea shutdown, if not performed within the previous 7 days.

(¢) 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 powsr values calculated by a heat balance during OPERATIONAL
CONDITION 1 when THERMAL POWER > 25% of RATED THERMAL POWER. Adjust the

APRM channe) if the absolute difference is greater than 2% of RATED THERMAL
p Any APRM chamme” adjustment made in comp T w -
tation 3.2.2 shall not be included in determining the absolyte difference.

(e) This calibration shall consist of a setpoint verification of the Neutron
Flux-High and the Flow Biased Simulated Thermal Power-High trip functions.
The Flow Biased Simulated Thermal-High trip function is verified using a
calibrated flow signal.

(f) The LPRMs shall be calibrated at least once per 1000 effective full nower
hours (EFPH) using the TIP system.

(h) Verify measured core (total core flow) flow to be greater than »r equal to
established core flow at the existing loop tlow control (APRM X flow).

(i) This calibration shall consist of verifying the 620.6 second simulated
therma)l power time constant.

(§) This function is not required to be OPERABLF 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

(g) Calibrate the analog trip module at least once per 31 days.
|
per Specification 3.9.10.1 or 3.9.10.2. l

(1) This function is not required to be OPERABLE when DRYWELL INTEGRITY is
not required to be OPERABLE per Special Test Exception 3.10.1.

(m) The CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION shall include the
turbine first stage pressure instruments.

CLINTON = UNIT ] 3/4 3-10




NCTION
ROD PATTERN CONTPOL SYSTEM
A Low Power Setpoint
RWL High Power Setpoint
APRM
3 Flow Biased Reutron Flux
______ - Upscale
b Inoperative
Downscale
d Neutror Flux - Upscale
Startup
3 SOURCE RANGE MONITORS
2 Detector not full in
t Upscale

Inoperative

': ownsca le

INTERMEDIATE RANGE MONITORS

ﬁpop‘--o.—\.- ,\,‘t OH)‘. in

R*M DISCHARGE VOLUME

3 Water Level-High, C11-N602A
Water Level-High, C11-N6028

TABLE 3.3.6-2

TROL ROD BLOCK INSTRUMENTATION SETPOINTS

TRIP SETPOINT

(*)X of RATED THERMAL POWER
(*)X of RATED THERMAL POWER

WA 4 2X3E A
NA
5% of RATED THERMAL POWER

12% of RATED THERMAL POWER
NA
< 1 x 108 cps
NA
3 cps
NA
108/125 division of full scaie
NA

£/12

5§ division of full scale

12" #
1.\ll "

REACTOR COOLANT SYSTEM RECIRCULATION FLOW

| Upscale

REACTOR MODE SWITCH

: yhutdown Mode
Refuel Mode

9
< 108% of rated flow

1 ‘ﬁ‘
3%

NA
NA

ALLOWABLE VALUE

(*)X of RATED THERMAL POWER
(*)X of RATED THERMAL POWER

O 66—(W-ab)—a ASXAR A
NA
> 3% of RATED THERMAL POWER

< 14% of RATED THERMAL POWER

NA
< 1.6 x 10% cps
NA
1.8 cpe
NA

110/125 division of full scale
NA
3/125 division of full scale

19 7/8" #

; 1‘, 7(‘JRH " Fo
;i§%)g} rated flow ¢'i
He% . f
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1)

2)

During two recirculation

loop operation:

a) Flow Biased L0.66W + S8%I** ywith a maximum
of
£108.0% of RATED THERMAL

POWER

b) High Flow Clamped

During single recircalation
loop operation:

a) Flow Biased

b) High Flow Clamped

L0.66(W-AW) + 427%%
Not required OPERABLE

Attachment 2
to U-601239
Page 42 of 58

£0.66W + 612** with a maximum
of

<110.0Z of RATED THERMAL
POWER

£0.66(W-4W) + 457%%
Not required OPERAB’E
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TABLE 3.3.6-2 (Continued)
CONTROL ROD BLOCK INSTRUMENTATION SETPOINTS

TABLE NOTATIONS

To be determined during startup test program. The actual setpoints are

the corresponding values of the turbine first stage pressure for these
power levels.

**  The Average Power Range Monitor rod block function is varied as a function

of recirculation loop flow (W). The trip setting of this function must be

maintained in accordance with note (a) of
Table 2.2.1-1. .

# Instrument zero is 758' 5" ms).

#¥ Instrument zero is 758' 4 '1/2" ms).

CLINTON = UNIT 1 3/4 3-67
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INSTRUMENTATION

* TRAVERSING IN-CORE PROBE SYSTEM

LIMITING CONDITION FOR OPERATION

3.3.7.7 The traversing in-core probe system shall be OPERABLE with:

a. Four movable detectors, drives and readout equipment to map the core
and

b. Indexing equipment to allow all four detectors to be calibrated in
a common location.

APPLICABILITY: When the traversing in-core probe is used for:

a. Recalibration of the LPRM detectors and

or
b. Monitoring the APLHGR, L“GRA"CPPJ '
ACTION:

With the traversing in-core probe system inoperable, du not use the system for
the above applicable monitoring or calibratiun functions. The provisions of
Specifications 3.0.3 and 2.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.7.7 The traversing in-core probe system shall be demonstrated OPERABLE by
normalizing each of the above required detector outputs within 72 hours prior
to use when required for the LPRM or calibration functions.

*"0nly the detector(.) in the location(s) of interest are required to be OPERABLE.

CLINTON = UNIT 1 3/4 3-91
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3/4.4 REACTOR COOLANT SYSTEM
3/4.4.1 RECIRCULATION SYSTEM
RECIRCULATION LOOPS

LIMITING CONDITION FOR OPERATION

33‘51'1 Two reactor coolant system recirculation loops shall be in operation
with:

2. Total core flow greater than or egual to 45X of rated core flow, or

b. THERMAL POWER within the unrestricted zone cf Figure 3.4.1.1-1, or

¢. THERMAL POWER within the restricted zonet of Figure 3.4.1.1-1 and APRM
or LPRMtt noise levels not larger than three times their established
baseline noise lavels.

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*.

ACTION:

a. With one reactor coolant system recirculation loop not in operation:
1. Within 4 hours:

a) Place the recirculation flow control system in the Local Manual
(Position Control) mode, and

b) Reduce THERMAL POWER TO < 70% of RATED THERMAL POWER, and

¢) Increase the MINIMUM CRITICAL POWER RATIO (MCPR) Safety Limit
by 0.01 to -l-rg:’fnr Specification 2.1.2, and
i

d) Reduce the Maximum Ave-age Planar Linear Heat Generation Rate
(MAPLHGR) .
imit per Specification 3.2.1, and

¢) Reduce the Average Power Range Monitor (APRM) Scram and Rod
Block Trip Setpoints and Allowable Values to those applicable
for single-recirculation=loop operation per Specifications 2.2.1,
St and 3.3.6, and

*See Special Test Exception 3,10.4,

tThe operating region for which monitoring is required. See Surveillance
Requirement 4.4.1.1.2.

ttDetector 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.

CLINTON = UNIT 1 3/4 4-1
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BASES

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

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

The peak cladding temperature (PCT) following a postulated loss-of-coolant
accicent is primarily a function of the average heat generation rate of all the
rods of a fuel assembly at any axial location and is dependent only secondarily
on the rod to rod power distribution within an assembly. The peak clad tempera-
ture 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 Specifica-
tion AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) is this LMGR of the
highest powered rod divided by its local peaking factor. The limiting value
for APLHGR is shown—infigures—3 dedal—driri=2-ant=3+2-1=3-% tne MAFLHGR.

Insree Y $.2.0=8 shoguth 5:2.0-7 |
The calculational procedure used to establish the APLHGR shown on Figures,3-é+i=ii—

: ~&- is based on a loss-of-coolant accident analysis. The analy- '
sis was performed using Ceneral Electric (GE) calculational models which are
consistent with the requirements of Appendix K to 10 CFR 50. A complete discus-
sion of each code employed in the analysis is presented in Reference 1. Differ-
ences in this analysis compared to previous analyses can be broken down as
follows.

a. Input Changes

P Corrected Vaporization Calculation - Coefficients in the vaporization
correlation used in the REFLOOD code were corrected.

2. Incorporated more accurate bypass areas - The bypass areas in the top
guide were recalculated using a more accurate technique.

3. Corrected guide tube thermal resistance.

4, Correct heat capacity of reactor internals heat nodes.

CLINTON = UNIT 1 B 3/4 2-1
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Insert Y to page b 3/4 2-1

The MAPLHGR limits of Figures 3,2.1-3 through 3,2,1-7 are multiplied by
the smaller of the flow-dependent MAPLHGR factor (MAPFAC_ ) or the power-
dependent MAPLHGR factor (MAPFAC ) corresponding to cxilfing core flow
and power conditions to assure tRe adherence to fuel mechanical design
bases during the most limiting transient (Reference 2). The MAPFAC
fa~tors are determined using the three-dimensional BWR simulator co&c to
analyze slow flow runout transients, The maximum runout flow settings
of 102,52 and 109% include design allowances for recirculation flow
{nstrument uncertainties (2,5% and 2.0% respectively) to ensure that the
rated flow conditions of 100% and 107% can be achieved., The MAPFAC
factors are generated using the same data base as the MCPR_ to protgct
the core from plant transients other than core flow runout:
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BASES

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (Continued)

b. Model Change

1. Core CCFL pressure differential - 1 psi - Incorporate the assumption
that flow from the bypass to lower plenum must overcome a 1 psi
pressure drop in core.

- Incorporate NRC pressure transfer assumption = The assumption used in
the SAFE-REFLOOD pressure transvyer when the pressure is increasing
was changed.

A few of the changes affect the accident calculation irrespective of CCFL.
These changes are listed below.

a. Input Change
1. Break Areas - The DBA break area was calculated more accurately.

b. Model Change

1. Improved Radiation and Conduction Calculation = Incorporation of
CHASTE 05 for heatup calculation,

A list of the significant plant input parameters to the | ss-of—coolane accident
analysis is presented in Bases Table B 3.2.1-1. the smallest of MAPFAC,,

3.2.0-3 through 3.2.1-7 MAPFAC, or
For pl ration wi sing!l jrculation loop \the MAPLHGR 1imits of
Figures . 2. Wln multiplied by¥0.85 The constant
factor, , 18 derived from analyses initiated from/single loop operation

to accouni for earlier boiling transition at the limiting/fuel node compared to
standard LOCA evaluations. (Refercncc 2)

3/4.2.2 APRM SETPOINTS [DELETED)

(’?ge fuel cladding integrity Safety Limits of Specific ~lon 2.1 were based on 0‘4;'
power distribution which would yield the design LHGR . "ATED THERMAL POWER.

The flow biased simulated therma) power-high scram sevting and the flow biased
neutron flux-upscale control rod block functions of the APRM instruments must
be adjusted to ensure that the MCPR does not become less than the fuel cladding
safety limit or that > 1X plastic strain does not occur in the degraded situa-
tion. The scram and rod block setpoints are adjusted in accordance with the
formula in this specification when the combination of THERMAL POWER and MFLPD
indicates a peak power distribution to ensure than a LHGR transient would not
be increased in degraded conditions.

-

CLINTON = UNIT 1 B 3/4 2-¢
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BASES TABLE B 3.2.1-1
SIGNIFICANT INPUT PARAMETERS TO THE LOSS-OF-COOLANT ACCIDENT ANALYSIS*

Plant Parameters:

COPE THETAL PONBR .. .cxsassuviiondanons 3015 MWt** which corresponds
te 105% of rated steam flow

Vesse! Steam Output ........ccvvvvennnns 13.08 x 10® Ibm/hr which
corresponds to 105% of rated
steam flow

Vessel Steam Dome Pressure.............. 1060 psia

Design Basis Recirculation Line
Break Area for:

a. Large Breaks 2.2 112,
b. Small Breaks 0.09 ft2,

Fuel Parameters:

PEAK TECHNICAL INITIAL
SPECIFICATION DESIGN MINIMUM
LINEAR HEAT AXIAL CRITICAL
FUEL BUNDLE GENERATION RATE PEAKING POWER
FUEL TYPE GEOMETRY (kw/ft) FACTOR RATIO
and ““"
Initia!ACoros 8 x 8 13.4 1.4 1.17%an

*A more detailed 1isting of input of each mode] and its source is presented
in Section II of Reference 1 and Section 6.3 of the FSAR,

**This power level meets the Appendix K requirement of 102%. The core heatup
calculation assumes a bundle power consistent with operation of the hi?hest
powered rod at 102X of its Technical Specification LINEAR HEAT GENERATION
RATE 1imit,

**%for single recirculation loop operation, loss of nucleate boiling is

assumed at 0.1 seconds after } LOCA, regardless of initial MCPR.
For core Flaws less dhan 85°% o rated ,dhe niblal MEPR (g dakhen Prem

vihe MCPRp Qurve. "
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BASES

3/4.2.3 MINIMUM CRITICAL POWER RATIO

in Specification 2.1.2

The required operating limit MC at steady state oporatin? conditions as
specified in Specification 73 are derived from the established fuel cladding
integrity Safety Limit MCPR ~06% and an analysis of abnormal operational
transients. For any abnormal operating transient analysis evaluation with the
initial condition of the reactor being at the steady state operating limit it

is required that the resulting MCPR does not decrease below the Safety Limit
MCPR at any time during the transient assuming instrument trip setting given

in Specification 2.2. for double or single reciceulation "’f‘:;'.'ﬁt‘:.?g
To assure that the fuel c1add1n? integrity Safety Limit is not exceeded during
any anticipated abnormal operational transient, the most limiting transients

have been analyzed to determine which result in the largest reduction in CRITICAL
POWER RATIO (CPR). The type of transients evaluated were loss of flow, increase
in pressure and power, positive reactivity insertion, and coolant temperature
decrease. The power-flow map,of FiguresB 3/4,2.3-1 g1vq¢f§porationa1 limits
Webbied in Reberace 3 ferenend or B % 1.3 and m-prmwiw‘ﬂz

The evaluation of a giyen transient begins with the system initial parameters
that are input to a GE-core dynamic

bohav*%ﬁtt}nnsient co btor progr The couelused to evaluate pressurization
events & described 1A NEDO- 4 and the program used in non= grization

events is described in NEDO-IOSOZ(Z). The outputs of this program llon$ with
m

the initial MCPR form the input for further analyses of the thermally limiting
bundle with the sing'e channel transient thermal hydraulic TASC code described

The principal result of this evaluation is the reduction in
e transient.

The purpose of the MCPRf and MCPRp of Figures 3.2 3-1 and 3.2.3-2 is to define

operating limits at other than rated core flow and power conditions. At less
tnan 100% of ratad flow and power the required MCPR is Lhe larger value cf the
MCPRf and HCPRp at the existing core flow and power state. The HCPRfs are

established to protect the core from inadvertent core flow increases such that
the 99.9%4 MCPR 1imit requirement can be assured.

The HCPRfs were calculated such that for EP: maximum core flow rate and the
s wer

corresponding THERMAL POWER along the iz;ibv¥:¢;gicj=et'n9910w control line,

the limiting bundle's relative power was adjusted until the MCPR was slightly

above the Safety Limit, Us1n? this relative bundle power, the MCPRs were cal-
culated at different pofnts along the flow control 1ine
corresponding to differdnt core flows.[' The calculated MCPR at a given point
of core flow is defined|as MCPR,. Mmost limiking power

Tnsert A

CLINTON = UNIT 1 B 3/4 2-4
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Insert "A" to page B 3/4 2-4

The maximum runout flow settings (1097 and 102,.5%) include design
allowances for recirculation flow instrument uncertainties (2% and 2.52%
respectively) to ensure that the rated flow conditions (107% and 100%)

can be achieved,
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POWER QISTRIBUTION LIMITS

BASES

3/4.2.3 MINIMUM CRITICAL POWER RATIO (Continued)

The MCPRps are established to protect the core from plant transients other than

core flow increases, including the localized event such as rod withdrawal error.
The HCPRps were calculated based upon the most limiting transient at the given

core power 1.“10\) ',.\ddn\, Peedumter controller and load rejeckion transients, Trsertl

At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER, the
reactor will be operating at minimum recirculation pumi speud and the moderator
void content will be 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 leve] 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 be unnecessary. The daily requirement for
calculating MCPR when THERMAL POWER is greater than or equal to 25% of RATED
THERMAL POWER is sufficient since power distribution shifts are very sjow when
there have not been significant power or control rod changes. The requirement
for calculating MCPR within 12 hours after the completion of a THERMAL POWER
increase of at least 15% of RATED THERMAL POWER ensures thermal limits are met
after power distribution shifts while still allotting time for the power dis-
tribution to stabilize. The requirement for calculating MCPR after initially
determining a LIMITING CONTROL ROD PATTERN exists easures that MCPR will be
known following a change in THERMAL POWER or power shape that could place
operation exceeding a thermal limic.

3/4,2.4 LINEAR HEAT GENERATION RATE

This specification assures that the Linear Heat Generation Rate (LHMGR) in any
rod is less than the design linear heat generation even if fuel pellet densifi-
cation is postulated.

The daily requirement for calculating LHGR when THERMAL POWER is greater than

or equal tc 25% of RATED THERMAL POW R is sufficient since power distribution
shifts are very slow when there have not been sfgnificant power or control rod
changes. The requirement to calculate LMGR within 12 hours after the completion
of a THERMAL POWER increase of at least 15% of RATED THERMAL POWER ensures ther-
mal limits are met after power distribution shift. Calculating LHGR after
initially determining a LIMITING CONTROL POD PATTERN exists ensures that LHGR
will be known following a change in THERMAL POWER or power shape that could
place operation exceeding a thermal 1iuwit, .

REFERENCES:

- P General Electric Company Analytical Model for Loss-of-Coolant Analysis in
Accordance with 10 CFR 50, Appendix K, NEDE-20566, November 1975.

CLINTON = UNIT 1 B 3/4 25
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Insert Z to page B 3/4 2-5

For core power below 407 of RATED THERMAL POWER where the ~0OC-RPT and
reactor scram on turbine stop valve closure and turbine control valve
fast closure are bypassed, separate sets of MCPR limitec are provided
for high and low core flows to account for the :Rncitivlcy to initial
core flows, For core power above 407 of RATED THERMAL POWER, bounding
HCPIP limits were developed,
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BASES

REFERENCES (Continued):

('}. R. B. Linford, Analytical Methods of Plant Transient Evaluations for the ‘\\
GE BwWR, February 1973 (NEDO-10802).

3. Qualification of the One Dimensional Core Transient Model for Boiling Water
Reactors, NEDO-24154, October 1978.

Technical Description, NEDE-25149, January 1980.

\\1; TASC 01-A Computer Program for The Transient Analysis of a Single Channel,
J

Z Maximum EIFU\JQ(“ OPudi!\S Demain and Feedwater H(Ak{‘ Cub-cf= Service
Anal,sis for Clinten Power Stabon, NEDC: 31544 P Auyuse 1788,

3. General Eledric Standard Application Por Reacter Fuel C(-tEsTA,E)'
NEDE- 2401l-P-A-8,as amend ed,

CLINTON = UNIT 1 B 3/4 2-6
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150

A. NATURAL CIRCULATION
140 b~ B. LOWRECIRCULATION PUMP SPEED VALVE MINIMUM POSITION

C. LOWRECIRCULATION PUMP SPEED VALVE MAXIMUM POSITION
D. RATED RECIRCULATION PUMP SPEED VALVE MINIMUM POSITION

130 =
120 b= INCREASED CORE
FLOW REGION
EXTENDED LOAD
 LINE REGION
110 b= \

(100/78,

100 p~
APRM STP SCRAM
APRAM ROD BLOCK
90 b=
MEQOD BOUNDARY

ROD LINES
1068%
100%
80%

10 - %

®os/32.m

11100/107)

MEOD BOUNDARY

THEMAL POWER (%)
3
1

80 b~
50 -
.0 end /
0 M~
;C‘V’TATION
PROTECTION
0 - LINE %) OPERATION IS NOT ADVISED

WITHOUT ADHERENCE TO GE
SERVICE INFORMATION LETTER
NO. 380, "SWR CORE THERMA |
10 b= MYDRAULIC STABILITY"

(SEE SPEC 2 41.1)

L l " | d 2 B L L 1 '
80 60 70 80 90 100 110 120

CORE FLOW In)

Bases Figure B 3/ .2.3«1 Reactor Operuting Map for
Twe Recirculation Loop Operation
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Ho - A NATURAL CIRCULATION
B LOW RECIACULAT ON PUMP $P+ED VALVE MAXIMUM POS 1IUN
C MAILD RECIRCIN ATION PUMP SPEED VALVE MIN'WMUM POSITION
7
‘.‘
’N
P f r
0 |- APRM § » SUMAM 0.3. 5.8
|
AP POD BLOCK
|
|
< |
® QU LINEN
108 % |
100%
’ O
» A -
7‘/
5 e A |
18 I
4% |
2 /
: 4
3 4"\ _—
§
10 '
\Q
UPLRATION 1S NOT ADVISLY l ‘\‘f' ”'..{'.‘
'/A WITHOUT AOHERENCL 10 58 POTECTION
SLMVICK INPORMATION LETTLA LINE
a L. NU 280, "SWR CORE THERMAL
MYDRAULIC STANN PY
SEESmC J4 1)
L 1
> 10 20 10 40 0
CONE rLOw %
Basw: ;'lgolrw i) _5'-4.:.3‘2. Rede lor f':ul‘ﬁ'A ; Mup for Single
Recirculation Levp Operation
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CONTAINMENT SYSTEMS

BASES

3/4.6.2 4 DORYWELL STRUCTURAL INTEGRITY

This limitation ensures that the structural integrity of the d-ywell will be
maintained comparable to the original design specification for the life of the
unit. A visual inspection in conjunction with Type A leakage tests is suffi-
cient to demonstrate this capability.

3/4 6.2.5 DRYWELL INTERNAL PRESSURE 191

The limitations on drywell-to-containmeny/differential pressure ensure that the
drywell peak calculated pressure of = sig does not exceed the design pressure
of 30.0 psig and that the containment peik pressure of 9.0 psig does not exceed
the design pressure of 15.0 psig during steam line break conditions. The maxi-
mum external drywell pressure differential is limited to 0.2 psid, well below

the pressure 4t which suppression pool water will be forced over the wier wall
and into the drywell. The limit of 1.0 psid for initial positive drywell to

containment pressure will limit the drywell pressure to psid which is less
than the design pressure and is consistent with the safety analysis to limit
drywel]l internal pressure. 197

3/4.6.2.6 DRYWELL AVERAGE AIR TEMPERATURE

The limitation on drywel) average air temperature ensures that peak drywell
temperature does not exceed the design temperature of 330°F during LOCA condi-
tions and is consistent with the safety analysis.

3/4.6.C.7 DRYWELL VENT AND PURGE

The drywel)l purge system must be normally maintained closed to eliminate a
potentia) ci&llenge to containment structural integrity due to a steam bypass
of the suppression pool Intermittent venting of the Jdrywell is allowed for
pressure conurol during OPERATIONAL CONDITIONS 1, 2, and 3, Lut the cumulative
time of venting is limited to 5 hours per 365 days. Venting of the drywell

is prohibited when the 12-inch continuovs containment purge syst(m or the
36-inch containment building ventilation system suoply or exhaust valves are
open. This eliminates any resultant direct leakage path from the drywell to
the environment.

In OPERATIONAL CONDITIONS i, 2 and 3, the drywel) isolation valves (IvQoo2,
1VQ003) can be opened only if they are blocked so as not to open more than 50°.
This assures that the valve woulc he able to close against drywell pressure
buildup resulting vrom a LOCA. %
Operation of the drywell vent and purge 24-inch supply and exhaust valves
during plant operational conditions 4 and 5 {s unrestricted; the 50° blocks
may be removed to allow full opening of the valves, and the cumulative time
for vent and purge operation is unlimited.

CLINTON = UNIT 1 B 3/4 6-5
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Technical Sgocificacion Changes Required to Support lafuolln.

The reload analysis provided in Attachment 6 "SUPPLEMENTAL RELOAD
LICENSING SUBMITTAL FOR CLINTON POWER STATION UNIT 1, RELOAD 1, CYCLE 2,
23A5921, Rev. 0" provi ‘s a licensing basis and the essential analyses
for allowing CPS to petr.orm its first reactor refueling (in which new
types of nuclear fuel will be utilized) and to proceed with subsequent
reactor operation with the reloaded core.

Two new G,E, BWR fuel types will be utilized for the CPS reload, These
fuel types have specified MAPLHGR-vs-Core Exposure requirements,
Additionally, as noted in ths reload analysis, General Electric Standard
Application for Reactor Fuel (GESTAR), NEDE-24011-P-A-8, which
established the MCPR Safety Limit of 1,06 (1,07 for single recirculation
loop operation) for the initial fuel cycle for CPS, requires this safety
1imit to be increased by 0,01 for reload cores, As the reload analysis
includes an evaluation of plant operation (including postulated
responses to design basis accidents or transients), the Technical
Specifications must be changed to reflect the revised safety or power
distribution limits,.

Each of the proposed Technical Specification changes related to the
reload analysis is briefly described in Attachment 2. Detailed
justification for each of these changes is provided below., Some of the
changes identified as reload-related are not unique to the first reload
(for Cycle 2) as they apply to reloads in general. They should,
however, minimize the number of Technical Specification changes that
would otherwise be required for future rnloads,

Technical Specification 1,9: This change replaced the reference to
the GEXL correlation with reference to "an approved GE critical
power correlation”, This will allow future reloads to be analyzed
.sing other approved critical power correlations, without requiring
a change to the definition of CRITICAL POWER RATIO, For cycle 2
the approved GE critical power correlation is the GEXL correlationm.

Technical Specification 2,1,2: The change to the 'CPR Safety Limit
from 1.06 to 1,07 for two recirculation loop operation (and from

1,07 ro 1,08 for single recirculation loop operation) is a typical
change made at the first refueling outage. The increase is due to

increased uncertainties in power distribution, and local fuel rod
power,

This change replaces the

with a referenc y Technical Specification
2.1,2 wvhere the value for MCPR is spec 4, This change is being
proposed to allow the value of MCPR t. ' changed in future reload
applications without requiring a cham,. c¢o this section.
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Technical Specification Bases 2.1.1: This change replaces
reference to the correlation with roference to "an approved GE
critical power correlation"”., This will allow future reloads to be

analyzed using other approved critical power correlations, without
requiring a change to this Technical Specification section,

Technical Specification Bases 2.1.2: This change revises the
escription of the determination of the MCPR safety limit by
referencing the standard GE reload licensing document (GESTAR),

GESTAR contains all of the assumptions, analysis methods, and other

information used to perform this analysis for GE fuel at CPS,

Technical Specification Bases Tables B2,]1.2~1 and B2,1,2-2: This
change deletes the cycle specific reload information from the
Technical Specification Bases, This information is contained in
the GESTAR document. This change allows changes to the nominal
values and uncertainties used to perform MCPR calculations to be
updated without requiring a change to the Technical Specificat’ins,

ecification 3/4,1.3,2: The footnote which grants
testing Juring the initial fuel cycle is
being deleted because the initial fuel cycle will be completed at
the beginning of the first refueling outage, therefore, the note is
no longer applicable.

Technical Specification Bases 3/4,2,3 This change
ropIacos the specific value for MCPR with a reference to Technical
Specification 2,1,2 where the value for MCPR is specified. This
change is being proposed to allow the value of MCPR to te changed
in the future without requiring this section to be changed.

Technical Specification Bases 3/4,2.3 (paragraph 3): This change
replaces references to specific analysis methods used to analyze

pressurization and non-pressurization transients with a reference
to the standard GE relcad licensing document (GESTAR), because
GESTAR contains these specific analysis methods and other
information used to perform analyses for GE fuel at CPS,

Technical Specification Bases section 3/4,2 (References): 1nis
nge rev t have
been removed from Technical Specification Bases section 3/4.2. 1
documents listed are contained within GESTAR which is now
referenced ir this section,

ae
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Purpose of MEOD/FWHOS Analys.s

The "MAXIMUM EXTENNED OPERATING DOMAIN AND FEEDWATER HEATER

 OUT-OF-SER\V(CE . 'I8 FOR CLINTON POWER STATION" provides the

licensing basis and essential analyses for permittirg reactor operation
in an expanded domain., The current power flow operating domain is
depicted in Technical Specification Bases Section 3/4,2,3 (Bases Figure
B3/4,2,3-1, "Reactor Operating Map"). This operating map was developed
based on restrictions such as recirculation pump NPSH, plant control
characteristics and core thermal power and flow limits. Safe operation
in this region is justified by the accident and transient analyses
described in Final Safety Analysis Report (FSAR) Chapters 6 and 15, In
order to improve the operating flexibility anu the capacity factors for
CPS, IP contracted General Electric to evaluate the accident and
transient scenarios for the modified operating map in the regions of the
Maximum Extended Op:rating Domain (MEOD).

The MEOD consists of two regions which supplement the current power flow
map. One region expands the map to permit flows up to 1071 of rated
core flow; this region is termed the increased core flow region (ICFR),
The second region, known as the extended load-line region (ELLR),
permits operation at rated power levels with core flows less than 1007,

By expanding the operating domain allowed on the power flow map,
significant benefits can result leading to greater operational
flexibility and to improved unit capacity factor. From a core
operations and fuel management standpoint the chief benefits are: 1)
better power shaping and fuel preconditioning, 2) xenon compensation,
and 3) compensation for reactivity reduction due to axposure.

The ability to increase power into the extended load-line region at low
core flows allows the withdrawal of more control rod notches. As a
result, the plant can attain, or closely approach, the full power target
rod pattern., This enhances the capability to obtain optimum axial power
shapes prior to encountering fuel preconditioning iimitations. The net
effect of this capability is an improvement in capacity factor brought
about by optimized preconditioning ramps and the elimination of
subsequent power reductions to attain the target control rod prttern,
The MEOD additionally provides a fuel performance improvement through
the reductior in thermal duty cycling on the fuel-cladding interface.

If the rated load line contral rod pattern is maintained as core flow is
{ncreased, changing equilibrium xenon concentrations will result in less
than rated power at rated core flow, Additional operating margin above
the rated rod line on the power flow map (as permitted under the MEOD)
allows for compensation for power reductions during plant startups due
to transient xenon, The gross power reduction due to the
reestablishment of ejquilibrium xenon conditions at rated power have been
observed to be as great as 10%-121 during startups with peak xenon and
82-10% during xenon-free startups, Excess flow capability will ensure,
subsequent to attainment of equilibrium xenon, that the plant i{s capable

of maintaining rated power.
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In order to maintain a high capacity factor, continued operation at
rated conditions is necessary. The effects of xenon puildup and fuel
burnup reduce core thermal power and decrease the plant capacity factor,
A significant benefit that MEOD offers during rated power operation lies
in the fact that rated power conditions can be maintained for a longer
period of time withcut maneuvering rods, This is made possible because
rated power can be achieved at less than rated core flow. In the
extended load-line region, 1007 power can be achieved at 75% flow.
Reactivity changes due to fuel burnup, burnable poison depletion, and
increased xenon inventory can be countered with variations in core flow.
Increased core flow above 100% i3 an additional aid provided by the
increased core flow rugion of the MEOD, The ability to stay at full
power can be extended by increases in core flow above rated core flow,

Included with the MEOD analysis is an evaluation which justifies
eliminating the APRM flow-biased simulated thermal power-high scram
setpoint adjustment (curren'ly required uaxder Technical Specification
3,2,2), More mea 1. iful power and flow-dependent MAPLHGR limits,
together with the 7izw MCPR_ limits, supersede the need to manually
adjust chis setpoiat, Add¥tional details are provided in the next
section of this attachment,

Also provided with the MEOD analysis in Attachment 7, is an analysis
performed to evaluate the impact of reduced feedwater temperature on
reactor operation at rated (worst case) conditions, It provides
justification for operating the reactor with a feedwater temperature
from 420°F (rated) down to 370°F at rated conditions with no required
changes to the limits or setpoints established or assumed by the MEOD
analysis (including the consideration given to eliminating the APRM flow
biased simulated thermal power-high scram setpoint adjustment)
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Evaluation of MEOD/FWHOS Analysis

As discussed previously, the MEOD analysis provides a basis for
nermitting reactor operation in an expanded domain, Operation within
the new domain was therefore evaluated for impact on the accident and
transient analyses, Although the details of this evaluation are a part
of the analysis provided in Attuchment 7, the key results obtained are
summarized below,

1)

2)

3)

LOCA analysis = A bounding BWR-6 analysis determined that the
current MAPLHGR and NCPRf limits (FSAR Chapter 6) are adequate
for the MEOD, .

Contajnment response - A conservative containment analysis
produced a peak drywell pressure of 19,7 psig. This pressure
{s greater then the drywell pressure determined in the FSAR
Chapter 6 analysis but ntill well below the design pressure of
30 psig.

Abnormal Transients - A bounding BWR-6 analysis concluded that
the delta-CPR results for all cases analyzed in the MEOD are
enveloped by the current MCPR_limits., The MCPR, curve is
revised basad on the new anal?sis of the slow tcgirCulition
flow runout transient event to accommodate operation in the
ICFR., In addition, the following limiting transients were
analyzed in detail for CPS:

a) Gensrator Load Rejection with Bypuirs Failure - As
discussed in FSAR Section 15,2.2 this limiting vessel
pressurization transient produced a peak vessel pressurs
of 1225 psig in rhe FSAR results, ‘'hen evaluatel for the
MEOD, the peak pressure increased only slightly to 1226

PeiR.

b) Feedwater Flow Controller Failure - Based on the MEOD
evaluation, the existing MCPR_operating limits are
adequate to ensure this transient will not violate the
MCPR safety limit, (MCPR_ has been revised, however,
based on elimination of tRe APRM flow-biased simulated
thermal power-high scram setpoint adjustment as discussed
below.)

e) As described in the attached report, the results of the
FSAR Chapter 15 evaluations of both the 100°F Loss of
Feedwater Hester Transient and the Rod Withdrawal Error
Transient were found to provide adequate protection in
the MEOD,

d) Flow Runout Transient - The evaluation of this transient
{n the MEOD :stablished the flow-dependent MCPR limits,
This event, analyzed at two flow limiter settings,
resulted in MCPR, values which were found to bound other
flow dependent agnormal transient events.
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4) Stability Evaluation - CPS Technical Specifications have
implemented the recommendations of GE SIL-380. The stability
compliance of all licensed GE BWR fuel deaigns, including
those fuels described in General Electric Standard Application
for Reactor Fuel (GESTAR) is demonstrated in NEDE-22277-P-l,
The CPS cycle 2 reload contains GE BWR core fuel and therefore
complies with 10CFRS0, Appendix A, GDC 12,

In addition, evaluation demonstrates that substantial
thermal-mechanical margin is available for the GE BWR fuel
designs even in the unlikely event of very large power
oscillations,

5) The effects of increased Reactor Internal Pressure
Differences, acoustic loads, tlow induced loads, and fuel
bundle 1lift forces have been evaluacted and shown to not cause
desizgn limits to be axceeded.

Based on actual flow-induced vibratien testing at a valid
prototype plant (Kussheng 1) to 1051 of rated flow, and
extr~polations of this data to 107% of rated flow, it is
predicted that the maximum alternating stresses on vessel
internals will be approximately 70% of tha acceptance criteria
(10,000 psi).

6) Overpressure Protection - The MSIV clbosure transient was
analyzed in the MEOD, The peak vessel pressure is 1245 psig,
which {s well within the design limit of 1375 psig.

The MEOD analysis also addresses the elimination of the APRM flow-biased
simulated thermal power-high scram setpoint adjustmenc. The transient
analyses performed for MEOD defines the appropriate thermal/operating
limits which will assure that the criteria associated with
thermal-mechanical fuel integrity and LOCA considerations are satisfied

without requiring a setpoint adjustment.
With respect to the Feedwater-Heater-Out-of-Service (or Reduced
Feedwater Temperature) analysis, which was included with the MEOD

analysis in Attachment 7, an evaluation was performed which considered
the following:

1) FSAR Chapter !5 abnormal operating transients

2) fuel mechanical design limits

3) LOCA and ‘ontainment response as described in FSAR Chapter 6
&) fuel integrity thermal-hydraulic stability, and

5) effects of acoustic and flow induced loads.
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The results of the evaluation indicate that operation with reduced
feedwater temperatures (as low as 370°F at rated power) is acceptable
because such o.eration is suppurted by the transient analyses performed
for MEOD in which it was demonstrated that the acceptance criteria
related to fuel integrity and LOCA considerations continue to be
satisfied.
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Justification for Individual Tochnical Specification Cﬂan;gg
Technical Specification 1,15: The definition of FRACTION OF
is being deleted because the only
section of the CPS Technical Specifications that uses this

parameter is Technical Specification 3/4,2.2 which is being deleted
as part of this submittal.

Technical Specification 1,16: The definition of FRACTION OF RATED
Tﬁ!!ﬂx[ '5“5! (FRIP) is being deleted because the only section of
the CPS Technical Specifications that uses this parameter is

Technical Specification 3/4,2,2 which is being deleted as part of
this submittal,

Technical Sgocéfécation 1,23: The definition of MAXIMUM FRACTION
PD) 1s being deleted because the only

section of the CPS Technical Specifications that uses this
parameter is Tecunical Specification 3/4,2,2 which is being deleted
as part of this submittal,

Technical Specification Table 2.2,1-1: This change increases the
APRM flow 55:.03 scram setpoint and allowable value by 16%, This
change is made to accommodate operation in the MEOD, Operation in
the MEOD was analyzed as described in the attached MEOD analysis.
It was found that operatiou in this region would not exceed design
limits, This proposed change provides access to the extended load
line region of the MEOD, The re.ised setpoints maintain the same
slope, the same clamped setpoint and the same margin between the
scram and rod slock setpoints as the current technical
specifications,

Technical Specification Bases 2,2.1: This change to the APRM scram
unction is an administrative change to delete the reference to
Specification 3.2.2 which has been proposed for deletion in this
change request, Justification for this weletion is provided below,

Technical Specification 3/4,2,1: As discussed in Section 2.6,3 of
the attléﬁ:§-§!3§ analysis, the MAPLHCR reduction factors (HAPPAC‘
and MAPFAC ) are derived from bounding BWR/6 analysis and the
Clinton lptctfic analysis where needed, Using these MAPLHGR
reduction factors to reduce the rated MAPLHGR limits will ensure
that the ‘uel thermal-mechanical limits will not be exceeded when
the APRM flow-biased simulated thermal power-high scram setpoint
adjustment (Technical Specification 3/4,2.2) is no longer required,
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Technical Specification 3/4,1.2: The current CPS Technical

peci require that the flow biased scram and rod block
setpoints be lowered when the ratio of the Fraction of Rated Power
to the Maximum Fraction of Limiting Power Density is less than 1.0,
This requirement originated from a now obsolete Minimum Critical
Heat Flux Ratio (MCHFR) criterion, The change to the General
Electric BWR Thermal Analysis Basis (GETAB), NEDO-10958-A, as a
licensing basis and a secondary reliance of flux scram for
transient evaluations (for those transients terminated by a scram)
ncy provides a more effective alternative to this requirement,

With a revision in the power dependent MCPR limit and new flow and
power dependent MAPLHGR reduction factors, it has been demonstrated
that operation remains within design and regulatory limits,

Tochntcai Specification Figures 1,2.3-1 and 3,2,3-2: As a result
of the analyses of the slow recircu ! ow run out
transient a new flow dependent MCPR (MCPR,) limit was established,

The proposed curve is slightiy greater than the existing curve bul
is not expected to unduly restrict normal operation,

A new set of power dependent MC/R (MCPR ) limits has been developed
based on the evaluation of the eliminatfon of the APRM flow-biased
simulated thermal power~high scram setpoint adjustment, The new
limits are derived from the results of both CPS-specific and
bounding BWR/6 analyses, These limits have been generated
considering reduced feedwater temperature, and are therefore
applicable to operation with reduced feedwater temperatures,

The operating limit MCPR at any power/flow condition is the larger
of the new MCPR, and the MCPR ., The new values are presented in
the revised righres ).2.3-1 aBd 3.2.3-2,

Tichnical Specification Bases 3/4,2.1: A paragraph is being added
To this section to ow and MAPFAC are to be used,
and how MAPFAC, and MAPFAC are deterfined, The Bource of this
information is section 2.6?3 of the MEOD analysis,

The MAPLHGR figures in Technical Specification sectiom 3,2,3 are
raferred to in two paragraphs of this section, These references
are being revised to correctly reference the renumbered MAPLHGR
figures,

The last paragraph in this section discusses MAPLHGR requirements
vhile in single recirculation loop operation (SLO), This paragraph
is being revised to require consideration of the MAPLHGR reduction
factors (MAPFAC. and MAPFAC ), as well as the SLO MAPLHGR
multiplier (0.8§) when dctogmining the MAPLHGR limit wh.le in SLO,
The MAPLHGR reduction factors must be considered becausec the
justification for deletion of Technical Specification 3 «,2.1 was
base” in part on the conservatisms gained by use of these MAPLHGR
reduction factors.
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Technical Specification Bases 3/4.2.2: This section is being
pecification 3/4,2.2 was deleted as

Bases Table B13,2,1-1: This change
ncorporates a s section of the
Technical Specification Bases regarding assumptions used to
determine MCPR for core flows less than 85%, This information is
from the MEOD aunalysis,

: This change
etermining values

new contro
for MCPR,, The change is required because the MEOD region allows
contrel ‘od lines (and core flow rates) in excess >f the current
limits,

Technical Specification Bases 3/4,2,3: This change adds a
scussion o ts are determined when cove power
{s less than 407 of RATED PHERMAL POWER, The new MCPR_ limits are

flow dependent at core power below 40T of RATED THERMAP POWER,
Below 407 of rated power, the end of cycle-recirculation pump trip
and the turbine stop valve closure and turbine control valve fast
closure scrams are bypassed, Because of the bypass there is a
significant MCPR sensitivity to initial core flows. At high core
flows (i.,e., greater than 50% of rated) the MCPR_ is increased in
order to maintain the margin of safety. P

Technical Specification Bases Figure B 3/,4,2,3-1: This change
revises the operating map. e map is being revised to show
the boundary of operation allowed by the MEOD,

Technical Specification Bases Figure B 3/4,2/3-2 (new): This
tninge adds a new operating map for single recirculation loop
operation, to clarify what operating regions are acceptable for
single recirculation loop operation,

Technical Specification Table
removes reference to
deleted.

4,3,1,1=1 (note d): This change
pecification 3,2,2 which is being
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ecification Table 3,3.6-2 (APRM flow biased rod block:) The
increase in the APRM flow-biased rod block secpoint is similar to that for
the flow-biased simulated thermal power scram justified above, The high
flow clamp is added to maintain the same clamp setpoint at rated power/flow
conditions as is currently available., That is, the maximum setpoint
currently available is 108% (at Wel00Z), In the MEOD, the new setpoint
(which could be calculated to be as high as 1282) is still to be clamped at
this value (108%).

tecirculation Flow)!: e Reactor Coolant System Recirculation Flow
High rod block setpoint is increased from 108% to 113X, Operatiin in
the increased core flow region of the operating map (i.e., with core
flow up to 1072 of rated) has been evaluated as discussed in the
attached MEOD analysis. Raising the rod block setpoint will minimize
unnecessary rod block alarms when operating in the increased cove flow
region, While the allowable flow range has been extended from 1002 to
1072, the rod block setpoint has been conservatively raised by only 52,

Technical Specification Table 3,3,6=2 (** note): This change
removes reference to pecification 3,2.2 which is being
deleted,

Technical Specification 3,3.7.7: This change removes the
Tequirement to monitor MFLPD, The only reason for monitoring MFLPD
{s to ensure that Technical Specification 3/4,2,2 can be met,

Since Technical Specification 3/4,2.2 is being deleted as part of
this submittal, MFLPD no longer needs to be monitored.

Technical Specification 3,4,1.1 ACTION a.l.c: This change revises
the value for the WCPR Safety Timit to 1.08 as discussed in the
justification for the similar change to Technical Specification 2,1.2.

Technical Specification 3,4,1.1 ACTION a,l.d: This change removes the
requirement to multiply the mits by 0,83, and replaces it with a
reference to Technical Specification 3,2,1 which contains a requirement to
multiply the MAPLHGR limit by the smallest of HAPFACf. HAPFACP or 0,85,

Technical Specification 3,4.1.1 ACTION
reference to Technical Spec
as discussed previously.

a.l.et This change removes
which is being deleted

Technical Specification Bases 3/4.6,2,5: The drywell peak

calcu pressure is being changed from 18,9 psig to 19,7 psig.

For a reactor recirculation piping break at the most limiting condition

{n the MEOD and with a reduced feedwater temperature, the predicted peak
drywell pressure increases slightly, This increase ls predominately due to
the increased mass flow rate out of the break. The increased mass flow
rate results from increased density of the reactor coolant, The new peak

predicted value is well within the design limit of 30 psig.
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sis For No Significant Hazards Consideration (for the Technical
cation Sult of écuﬂ.';n with iw'tucl
s and in the on

According to 10CFRS50.92, a proposeu change to the license (Technical
Specifications) involves no significant hazards consideration if
operation of the facility in accordance with the proposed change would
not (1) involve a significant increase in the probability or consequences
¢f any accident previously evaluated, (2) create the possibility of a

new or different kind of accident from any accident previously

ov:lu&tod. or (3) involve a significant reduction in the margin of
safety, .

The changes proposed in this submittal will allow continued operation
during cycle 2 at CPS, provide for operation in the Maximum Extended
Operating Domain (MEOD) and allow for elimination of the APRM
flow-biased simulated thermal power-high scram setpoint adjustment
requirements. All of these propoted changes have been evaluated and
found to be appropriate for cperation at RATED THERMAL POWER with
feedwater temperature as low as 370°F (and equivalent operation at lower
thermal power).

These changes have been evaluated as discussed in the attached analyses,
Based on these analyses, the proposed changes do not involve a
significant hazards considerrtion, Details ol the basis for this
conclusion are provided below by addressing the three concerns outlined
in 10CFRS50,92,

1) The proposed changes do not involve a significant increase in the
probability or consequences of any accident previously evaluated,

The changes to support the MEOD satisfy this concern because plant
equipment and systems will continue to operate within their design
limits, Changes to support operation in the MEOD involve a
revision of the MCPR. limit and higher limits for the APRM scram
and rod bdlock ootpoi‘ta. The increased Cperating Limit for MCPR is
needed to maintain the same margin of safety in the increased core
flow region that was established for the current operating domain
with respect to the recirculation flow run out transient, The
revised limit ensures the consequences of this event are not
increased, The revised APRM setpoints maintain the same scram/rod
block-to-power margin in the MEOD as is currently provided. These
conclusions are based on an evaluation (see attached MEUD analysis)
which considered the followirg!

- A bounding BWR/6 LOCA analysis was performed for the MEOD, It
vas determined that current MAPLHGR and MCPR limits and the
revised MCPR. limits are adequate to ensure Boca consequences
are not 1ncr‘|ocd.

- The containment response for a design basis accident in the
MEOD, considering a feedwater temperature reduction due to
feedvater heater(s) out of service, is slightly more severe
than the analysis provided in Final Safety Analysis Report
(FSAR) Section 5,2, As presented in the MEOD analysis, the
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differential peak drywell pressure of 19.7 psig is 0.8
psi above the current CPS FSAR Chapter 6 value, but it is
still well below the design limit of 30 psig.

- Fuel thermal and mechanical performance for transients
initiated in the MEOD i{s bounded by the fuel design
bases.

- The effects of acoustic, flow induced, and reactor
internal pressure differential induced load and of
increased flow on the fuel bundle and reactor internals
were found to be well within allowable design limits,

The elimination of the APRM flow-biased simulated thermal
power-high scram setpoint-adjustment requirement involves revised
MCPR  and new MAPLHGR reduction factors. These limits are imposed
to eRsure that margins to fuel integrity limits are equal to or
larger than those currently in existence. The criteria by which
these changes were judged include the following:

- The MCPR safety limit shall not be violated,

- Fuel performance shall remain within design and licnnltng
bases, and

- PCT and maximum cladding oxidation fractions shall remain
within regulatory limits,

Based on the above criteria, elimination of the APRM flow-biased
simulated thermal power~high scram setpoint-adjustment requirement
is judged to meet the first concern for significant hazards
consideration,

Operation at RATED THERMAL POWER with feedwate: temperatures as low
as 370°F (and equivalent operation at lower thermal power) was
evaluated as described in the attached MEOD analysis. The
evaluation considered the Chapter 15 transient evaluations, the
Chapter 6 LOCA evaluation, fuel mechanical limits and
thermal-hydraulic stability and the effects of flow-induced and
acoustic loads on the vessel internals. All results remain within
design and regulatory limits, Rated power operation with feedwater
temperatures down to 370°F therefore does not in. olve a significant
hazards consideration,

The reload analysis allows operation with two new fuel types.
MAPLHGR curves for these new fuels are being added to the Technical
Specifications to ensure that ECCS peak clad temperature (PCT) and
LHGR limits are not exceeded as established by applicable analyses.
Analysis shows that the PCT for the two new fuel types (for the
postulated DBA LOCA) {s 2078°F which is well below the 10CFR50,46
limit of 2200°F, Therefore, this change does not increase the
probability or consequences of any accident previously analyzed.

iy
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The proposed change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

The MEOD analysis effectively provides for normal plant operation
in an increased area of the power-flow operating map. While the

events previously analyzed may be initiated from a new operating

point, these events were addressed in item | above., There are no
new or different accidents created by the MEOD ralated changes.

The elimination of the APRM flow-biased simulated thermal
power=high scram setpoint-adjustment requirement itself involves no
physical design changes, With the incorporation of the new MCPR
and MAPLHGR limits, plant operation does not change, Therefore, no
new or different accident is created by these changes.

Operation with reduced feedwater temperatures involves normal plant
operating practice, and no new or different accidents are created
in this mode of operation,

Operation under the provisions of the reload analysis does not
change any mode of plant operation and therefore does not create
the possibility of a new or different kind of accident,

The proposed change does not involve a significant reduction in the
margin of safety,

The provisions for reloading the reactor and operation within the
MEOD (including operation with reduced feedwater temperature and
without the APRM setpoint adjustment) have been completely
evaluated, Revised limits and setpoints have been established
which maintain or increase the margin of safety provided by the
current values, As noted above, the containment response to a DBA
initiated from the MEOD with reduced feedwater temperatures
resulted in a slightly higher drywell differential pressure than
was determined in the original FSAR evaluation, However, this does
not constitute a significant reduction in the margin of safety.



