UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855

COMMONWEALTH EDISON COMPANY

AND
IOWA-TLLINOIS GAS AND ELECTRIC COMPANY
DOCKET NO. 50-265
QUAD CITIES NUCLEAR POWEK STATION, UNIT 2
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 104
License No. DPR-30

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

A.

The application for amendment by Commonwealth Edison Company (the
licensee) dated March 28, 1988, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Acti)
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 (i1) 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 b2en satisfied.

Accordingly, the license is amended by changes to the Technical Specifica-
tions (as indicated in the attachment to this license amendment). Further-
more, paragraph 3.C. of Facility Operating License No. DPR-29 is deleted
in its entirety, and paragraph 3.B is hereby amended to read as follows:



Technical Specifications

The Technical Specifications contained in Appendix A and B, as
revised through Amendment No.104, are hereby incorporated in the
license. The licensee shall operate the facility in accordance
with “he Technical Specifications.

C. (Deleted)
This license amendment is effective as of the date of its issuance.

" FOR THE NUCLEAR‘RE?ULATORY COMMISSION

| [ /(M

rrhoim, Acting Director

Project Directorate I11-2

Division of Reactor Prujects - III,
IV, V and Special Projects

Attachment:
Changes to the Technical
_pecifications

Date of Issuance: June 17, 1988



ATTACHMENT TO LICENSE AMENDMENT NO. 104

FACILITY OPERATING LICENSE NO. DPR-30

DOCKET NO. 50-265

Revise the Appendix A Technical Specifications by removing the pages

fdentified below and inserting the attached pages.

The revised pages are

identified by the captioned amendment number and contain marginal Tines

indicating the area of change.
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QUAD CITIES

DPR-30

1.1/2.1 FUEL CLADDING INTEGRITY
LIMITING SAFETY SYSTEM SETTING

SAFETY LIMIT
Applicability:

The safety 1imits established to preserve
the fuel cladding integrity apply to
those variables which monitor the fuel
thermal behavior.

Objective:

The objective of the safety 1imits is to
establish 1imits below which the integ-
rity of the fuel cladding is preserved.

SPECIFICATIONS

A. Reactor Pressure > 800 psig and Core
Flow > 10% of Rated

The existence of a minimum critical
power ratio (MCPR) less than 1.04
shall constitute violation of the
fuel cladding integrity safety 1imit.

B. Core Therma) Power Limit (Reactor
Pressure ¢ 800 psig)

when the reactor pressure is ¢ 800
psig or core flow is less than 10% of
rated, the core thermal power shall

not exceed 25% of rated thermal power.

C. Power Transient

[ The neutron flux shall not
gxceed the scram setting estab-
Yished in Specification 2.:A for
longer thsn 1.5 seconds as nd)-
cated oy the process computer.

2. when the process computer 13 out
of service, this sarety Y*ait
shall be assumed to be exceeded
if the neutron flux exceeds the
scram setting estadlished by
Specification 2.1.A and & con-
trol rod scram doas not occur.

Applicability:

The VYimiting safety system settings apply
to trip settings of the instruments and
devic2s which ary provided to prevent the

fuel cladding integrity safety 1imits from

being exceeded

Objective:

The objective of the 1imiting safety sys-
tem settings 1s to cefine the leve) of
the process variables it which automatic
protective action is initiated to pre-
vent the fuel cladding integrity safety
1imits from being exceeded.

A. Neutron Flux Trip Settings

The 1imiting safety system trip set-
tings shal) be as specified below:

¥s

09258 1.1/72.1-1

APRM Flux Scram Trip Setting
(Run Mode)

when the reactor mode switch is
in the Run position, the APRM
flux scram setting shall be as
shown in Figure 2.1.1 and shall
be:

S < (.58Wg + 62)

with a maximum setpoint of 120%
fog core flow equal to 98 «x
10° 1b/hr and greater.

where

$ = setting in percent of rated
power

Wy = percent o drive flow
required to produce a rated core
fiow of 98 million 1b/hr. In
the event of operation with a
maximum fraction of limiting
power density (MFLPD) greater
than the fraction of rated power
(FRP), the setting shall be
modified as follows:

ERP
$S (.58Wp ¢+ 62 [ MFLPO ]

Amendment No.
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1.1 SAFETY LIMIT BASIS

The fue) cladding integrity 1imit is set such that no calculated fue) damage would occur
as a result of an abno~mal operational transient. Because fuel damage is not directly
observable, & step-back approach is used to establish a safety 1imit such that the
minimum critical power ratio (MCPR) 15 no less than the fuel cladding integrity safely
1imit MCPR > the fuel cladding integrity safety limit represents a contervative margin
relative to the conditions required to maintain fuel cladding integrity.

The fue! cladding is one of the physical boundaries which separate radioactive materials
from the environs. The integrity of the fue) cladding is related to its relative
freedom from perforations or cracking.

Although some corrosion or use-related cracking may occur during the 1ife of the
¢ladgding, fission product migration from this source 1s incrementally cumulative anJd
continuous, measurable. Fuel cladding perforations, however, can result from thermal
stresses which occur from reactor operation significantly above design conditions and
the protection system safety 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 sti1) greater thermal
stresses may cause gross rather than incremental cladding deterioration. Therefore, the
fuel cladding safety 1imit is defined with margin to the conditions which would produce
onset of transition boiling (MCPR of 1.0). These conditions represent a significart
departure from the condition intended by design for planned operation. Therefore, the
fuel cladding integrity safety 1imit is established such that no calculated fuel damage
shall result from an abnormal operational transient. 15315 of the va'ues derived for
this safety 1imit for each fuel type 's documented in References and 2.

A. Reactor Pressure > 800 psig and Core Flow > 10% of Rated

Onset of transition botling results in a decrease in heat transfer from the
cladding and therefore elevated cladding temperature and the possibility of
cladaing failure. However, the existence of critical power, or boiling
transition is not a directly observable parameter in an operating reactor.
Therefore, 'he margin to boiling transition is calculated from plant operating
parameters such as core power, core flow, feedwater temperature, and core
power distridbution. The margin for each fuel assembly 1s characterized by the
critical power ratio (CPR), which is the ratio for the bundle power which
would produce onset of transition boiling divided by the actual bundle power.
The minimum value of this ratio for any bundle in toe core is the minimum
critica) power (atio (MCPR). It 1s assumed that the plant operation is
controlled to the nominil protective setpoints via the instrumented vartables
(Figure 2.1-3).

The MCPR fuel cladding integrity safety 1imit has sufficient conservatism to
assure that in the event of an abnormal operational transient initiated from
the normal operation condition, more than 99.9% of the fue) rods n the core
are expected to avoid boiling transition, The margin between MCPR of 1.0
(onset of transition doiling) and the safety 1imit, is derived from a detailed
statistical analysis considering all of the uncertainties in monitoring the
core operating state, including uncertainty in the boiling transition
correlation (see e.g., Reference )). Because the doiling transition
correlation is based on a large quantity of full-scale data, there is a very
high confidence that operation of a fuel assembly at the condition of MCPR -
the fue) cladding integrity safety 1imit would not produce pailing transition,

However, if boiling transition were to occur, cladding perforation would not
be expected. Cladding temperature would increase to approximately 1100°F,
which 15 below the perforation temperature of the cladding material. This had
been verified by tests in the Genera) Electric Test Reactor (GETR), where
cimilar fue) operated above the critical heat flux for a significant period of
+ime (30 minutes) without cladding perforation.

If reactor pressure should ever exceed 1400 psia during normal power operation
(the 1imit of applicability of the botling transition correlation), it would
be assumed that the fuel cladding integrity safety 1imit has been violated.

In addition to the doiling transition 1imit (MCPR) operation 1s constrained to
a maximum LHGR of 13.4 kw/ft for fuel types P8x8R and BPExBR, and 14.4 kw/ft
for fuel types GESxBE and GESxB8EB. This constraint 1s established by
Specification 3.5.J. to provide adequate safety margin to 1% plastic strain
for abnormal operating transients initiated from high power conditions.
specification 2.1.A.1 provides for equivalent safety margin for transients
initiated from lower power conditions by adjusting the APRM flow-biased scram
setting by the ratio of FRP/MFLPO.

09568 1.1/2.1-4 Amengment No. 104
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2.1 LIMITING SAFETY SYSTEM SETTING BASES

The abnormal operational transients applicable to operation of the units have
been analyzed throughout the spectrum of planned operating conditions in
accordance with Regulatory Guide 1.49. In addition, 2511 MWt is the licensed
maximum steady-state power level of the units. This maximum steady-state power
leve! will never knowingly be exceeded.

Conservatism incorporated into the transient analysis is documented in
References | and 2. Transient analyses are initiated at the conditions given in
these References.

The scram delay time and rate of rod insertion allowed by the analyses are
conservatively set equal to the longest delay and slowest insertion rate
arceptable by technical specifications. The effects of scram worth, scram delay
time, and rod insertion rate, all conservatively apzlfed, are of greatest
significance in the early portion of the negative reactivity insertion. The
rapid insertion of negative reactivity is assured by the time requirements for
5% and 20% insertion. By the time the rods are 60% inserted, approximately 4
dollars of negative reactivity have been inserted, which strongly turns the
transient and accomplishes the desired effect. The times for 50% and 90%
insertion are given to assure proper completior of the expected performance in
the earlier portion of the transient, and to establish the ultimate fully
shutdown steady-state condition.

The MCPR operating 1imit is, however, adjusted to account for the statistical
variation of measured scram times as discussed in Reference 2 and the bases of
Specification 3.5.K.

Steady-state operation without forced recirculation will not be permitted except
during startup testing. The analysis to support operation at varicus power and
flow relationships has considered operation with either one or two recirculation

pumps .

The bases for individual trip settings are discussed in the following paragraphs.

For analyses of the thermal consequences of the transients, the MCPR's stated in
Paragraph 3.5 K as the limiting condition of operation bound those which are
conservatively assumed to exist prior to initiation of the transients.

A. Neutron Flux Trip Settings
1. APRM Flux Scram Trip Setting (Run Mode)

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated thermal power. Because
fission chambers provide the basis input signals, the APRM system
responds directly to average neutron flux. During transients the
instantaneous rate of heat transfer from the fuel (reactor
thermal power) is less than the instantaneous neutron flux due to
the time constant of the fuel.

09268 1.1/2.1=7 Amendment NO
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Minimum Numher

of Operable or
Tripped Instrument
Channels per

09258

(45

(5]

(8] (6]
2(5]

1 (per bank)

QUAD-CITIES
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TABLE 1.2-3

INSTRUMEMTATION THAT INITIATES ROD BLCCK

Instrument

APRM upscale (flow bias)(”]

APRM upscale (Refue) and
startup/Hot Standdby mode)

APRM do-usca!o[7]

Rod b‘oc!,qnn1tor upscale (flow
bilas)t”/

Rod block monitor downscalel”)
1’M downscalel] (8]
IRM uosca1¢[’)

SRM detector 23( in Startup
position (

IRM detector a?t in Startup
position (

SRM upscale
SRM downscale (9]

High water level in scram
discharge volume (S0V)

SOV high water leve)l scram
trip dbypassed

Irip Level Setting
0.5 50 (2]
£[0.58wWy + 50) i%f’ié

127125 full scale

23/125 full scale
<0.654y + 43(21010]

23/125 fu1) scale
23/125 full scale
€108/128 full scale

22 feet below core centerline
22 feet below core centerline

<105 counts/sec
2102 counts/sec

S 25 gallons (per bank)

NA

For the Startup/Hot Standby and Run positions of the reactor mode selector
switch, there shall be two operable or tripped trip systems for each

function except the SRM rod blocks.

IRM upscale and IRM downscale need not

be operadble in the Run position, APRM downscale, APRM upscale (flow biased),
and RBM downscale need not be operable ‘r the Startup/Hot Standby mode. The
RBM upscale need not be oper:dle at less than 0% rated thermal power. One
channe) may be bypassed above 0% rated thermal power provided that a
1imiting control rod patiern does not exist.
channe) per trip system, if the first column cannot de met for one of the
two trip systems, this condition may exist for up to 7 days provided that
during that time the operabie system is functionally tested ‘mmediately and
datly thereafter; if this condition lasts longer than 7 days the system

shall be tripped.

the systems shall be tripped.

1.2/4.2-'4

For systems with more than one

1f the first column cannot be met for both trip systems,

Amendment No. 104
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2. Wy is the percent of drive flow required to produce a rated cc-e flow of 98 million 1b/Ar. Trip leve!
setting 1s in percent of rated power (2511 MJt),

3. IRM downscale may be bypassed when 1L 1s an 1ts lowest range.

4. This function is bypassed when the count rate is 2 100 cps.

§. One of the four SRM inputs may be bypassed.

6. This SRM function may be bypassed in the high IRM ranges (ranges 8, 9, and '0) when the IRM upscale rod
block 15 operable.

7. Mot required to be operable when performing low power physics tests at atmospheric pressure during or
after refueling at power levels not to exceed 5 Mut.

8. This IRM function occurs when the reactor mode switch is in the Refuel or Startup/Mot Standby position.

0. This trip 1s bypassed when the SRM is fully inserted.

10. The trip level setting shall be a maximum of 108% for core flow equal to 98 «x 106 10/hr ang greater.

3.2/4.2-143
0184%/00682 Amenament No. 104



sidered inoperable, fully

inserted into the core, and
electrically disarmed

If the overal! average of the
20% insertion scram time data
generated to date n Lhe current
cycle erceeds 0.68 seconds, Lhe
MCPR operating 1imit must De
modified as required by
Specification 31.5.K

Control Rod Accumulators

At al) igactor operating pressures
rod accumuiator may be inoperabdble
provided that no other control rod In
the nine-rod square array around that
rod has

An inoperable accumulator,

A directiona) control valve
electrically disarmed while

nonfully inserted position

A scram insertion greater Lhan
maximum permissible insertion

rod with an inoperable
is inserted full-in and
control valves are
y disarmed, it shall
be considered to have an inoperable
accumulator, and the rod block asso
ciatad with that iinoperable accumu
lator may be bypassed

not
oL

Reactivity Anomale:

The reactivity equivalent of the 4if
ference be'ween the actual critica
rod configuration ard the expected
configuration during power oOperation
shall not exceed 1% 4 k If this
1imit s exceeded, the reactor shal
be shutdown until the cause has been
determined and corrective actions
have been taken In accordance with
Specification 6.6, the NRC shall be
notified of this reportable occur-
rence within 24 hours

Economic Generation Contro! System

Operation of the unit with the eco
fon control system with
- shall bt per
missible onl the of 65% ¢
) | 4

A
1ARY r rha
oL A eactor

)

power

provide reasonable ass
that proper cont re
performance s being
maintained The results of
measyrements performed on the
control rod drives shall be
submitted in the annual
operating report to the NRC

The cycle cumulative mean scram
time for 20% inserticn will be
getermined ‘mmediately following
the testing required in
Specifications 4.5.C.1 and
4.3.C.2 and the MCPR operating
Timit adjusted, 1f necessary, as
required by Specification 2.5.K

Control Rod Accumulators

Once a shift, check the status of the
pressure and level alarms for each
accumulator

Quring the startup test progrm and
startups following refueling outages
the critical rod configurations will
be compared to the expected configur-
ations at selected operating condi-
tions These comparisons will de
used as base data for reaciivity
monitoring during subsequent power
operation throughout the fuel cycle
At specific power operating condi-
tions, the critical rod configuration
will be compared to the configuration
expected based upon appropr-ately
corrected past data This comparison
will be made at least every equiva
lent full power month

Economic Generation Control
Prior to entering EGC and
shift while operating

operating parameters w
for acceptability

Amendament NoO
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provided that during such 7 days
all active components of the
automatic pressure relief
subsystems, the core spray
subsystems, LPCI mode of the RHR
system, and the RCIC system are
operable.

3. If the recuirements of
Specification 3.5.C cannct be
met, an orderly shutdown shall
be initiated, and the reactor
pressur? shall be reduced to 90
psig within 24 hours.

D. Automatic Pressure Relief Subsystems

1. The automatic pressure relief
subsystem shall be operable
whenever the reactor pressure is
greater than 90 psig, irradiated
fuel is in the reactor vessel
and prior to reactor startup
from a cold condition.

3 From and after the date that two |
of the five relief valves of the
automatic pressure relief
subsystem are made or found to |
be inoperable when the reactor
is pressurized above 90 psig |
with irradiated fuel in the
reactor vessel, reactor
operation is permissible only
during the succeeding 7 days
unless repairs are made and
provided that during such time
the HPCI subsystem is operable.

: P If the requirements of Specifi-
cation 3.5.D cannot be met, an
orderly shutdown shall be initi-
ated and the reactor pressure
shall be reduced to 90 psig
within 24 hours.

09258 3.5/4.5-5

operable immediately. The RCIC
system shall be demonstrated to
be operable daily thereafter.
Deily demonstration of the
sutomatic pressure relief
subsystem operability is not
required provided that two
feedwater pumps are operaiing at
levels above 300 Mwe; and one
feedwater pump is operating as
normally required with one
additional feedwater pump
operable at power levels less
than 300 Mwe.

Automatic Pressure Relief Subsystems

Surveillance of the automatic
pressure relief subsystem shall be
performed as follows

1. The following surveillance shall
be cacried out on a six-month
surveillance interval:

4. With the reactor at pressure
each relief valve shall be
manually opened. Relief
valve opening shall be
verified by a compensating
turbine bypass valve or
control valve closure.

&i A logic system functional test
shall be performed each
refueling outage.

A simulated automatic initiation
which opens all pilot valves
shall be performed each
refueling outage.

4, When it is determined that two
relief valves of the automatic
pressure relief subsystem are
inoperable, the HPCI shall be
demonstrated to be operable
immediately.

Amendment No. 104
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within the prescribed 1imits
within 2 hours, the reactor
shall be brought to the cold
shutdown condition within 36
hours. Surveillance and
corresponding action shall
continue until reactor operation
1s within the prescribed
1imits. Maximum allowable LHGR
1s 13.4 kw/ft. for fuel types
PAxLR and BPBxBR., For fuel
types GEBxB8E and GESxBEB the
maximum a)lowable LHGR 15 14 .4
kw/ft.

Minimum Critica) Power Ratio (MCPR)

puring steady-state operation at
rated core flow, MCPR shall be
greater than or equal .o:

1.30 for Tuyg £ 0.68 sec

1.35 for Taygp 2 0.86 sec

0.278 t‘vt « 10N

for 0.68 sec ¢ Tpyg S .86 sec

where Tayg * mear 20% scram
insertion time for
al) surveillance
data ‘rom
specification 4.3.C
which has been
generated in the
current cycle.

For core flows other than rated,
these nomina) values of MCPR shall be
increased by a factor of k, where

kg 15 as shown in Figure 3.5.2. If
any time during operation it is
determined by normal survetllance
that the Yimiting value for MCPR is
being exceeded, action shall be
initiated within 15 minyutes to
restore operation to within the
prescribed Vimits. If the
steady-state MCPR 1s not returned to
within (he prescribed 1imits within 2
hours, the reactor shall be brought
to the cold shutdown condition within
16 hours. Surveillance and
corresponding action shall continue
unti1l reactor nperation is within the
prescribed 1imits,

K. Minimum Critica) Power Ratio (MCPR)

The MCPR shall be determined daily during
steady-state power operation above 25% cof

“rated therma) power.

3.5/4.5-10
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Based on the fact that when one loop of the cont2inment cooling mode of
the RMR svstem becomes inoperable, only one system remains, which 1§
tested da‘ly, a 7-day repair period was specified.

C. High-Pressure Coolant Injection

The high-pressure coolant injection subsystem is provided to adequately
¢no) the core for all pipe breaks smaller than those for which the LPCI
mode of the RHR system or core spray subsystems can protect the core.

The HPCI meets this requirement without the use of offsite electrical
powar. Ffor the pipe breaks for which the HPCI is intended to function,
the core never uncovers and 1s continuously cooled, thus no cladding
damage occurs (reference SAR Section 6.2.5.3). The repair times for
the 1imiting conditions of operation were set considering the use of
the HPCI as part of the 1solation cooling system.

0. Automatic Pressure Relief

The relief valves of the automatic pressure relief subsystems are a
backup to the HPCI subsystem. They enable the core spray subsystem and |
LPCI mode of the RHR system to prowide protection against the small

pipe break in the event of HPCI fatlure by depressurizing the reactor

vessel rapidly enough to actuate the core spray subsystems and LPCI |
mode of the RHR system. The core spray subsystem and/or the LPCI1 mode
of the RHR system provide sufficient flow of coolant to limit fuel
cladding temperatures to less than 2200°F, to assure that core geometry
remains intact, to limit the core wide clad metal-water reaction to
less than 1%, and to )imit the calculated loca) metal-water reaction to

less than 17%.

Analyses have shown that only four of the five valves in the automatic
depressurization sys'em are required to operate. Loss of one of the
relief valves does not significantly affect the pressure relieving
capability, therefore continued operation 1s acceptable. Loss of two
relief valves significantly reduces the pressure relief capability of
the ADS: thus., a 7 day repa‘ir period is specified with the HPCI
avatlable, and a 24 hour repair period with the HPCI unavailadle.

E. RCIC

The RCIC system 1s providid to supply continuous makeup water to the
reaactor core when the reactor i1s isolated from the turbine and when the
feedwater system is not available. Under these conditions the pumping
capacity of the RCIC system is sufficient to maintain the water leve!
above Lhe core without any other water system in operation. If the
water level in the reactor vesse) decreases to the RCIC initiation
level, the system automatically starts. The system may also de manually
initiateo at any time.

the HPCI system provides an alternate method of supplying makeup water
to the reacter should the normal feedwater become unavailadble.
Therefore, the specification calls for an operability check of the HPCI
system should the RCIC system be found to be inoperadle.

F. Emergency Cooling Availability

The purpose of specificztion 3.5.F 15 to assure a minimum of core
cooling equipment 1s available at all times. 1f, for example, one core
spray were out of service and the diesel which powered the oppostite
core spray were out of service, only tw. RHR pumps would be available.
Likewise, if two RMR pumps were out of service and two RHR service
water pumps on the opposite side were also out of service no
containment cooling would be available. It 1s during the refueling
outages that major maintenance is performed and during such time that
all Yow-pressure core con'ing systems may be =it of service. This
specification provides that should this occur, no work will be
performed on the primary system which cculd lead to draining the
vessei. This work would include werk on certain control rod drive
components and recirculation systems. Thus, the specification
precludes the events which could require core cooling. Specification
1.9 must also be consulted to determine other requirements for the
giese! generators.

Quad-Cities Units | and 2 share certain process systems such as the
makeup demineralizers and the radwaste system and also some safely

Amendment No. 104

systems such as the standdy gas treatment system, batteries, and
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shown on Figure 3.5-1 as 1imits hecause conformance calculations have
not been performed to justify operaticn at LHGR'S 1n excess of those
shown

Local LHGR

This specification assures that the maximum )inear heat-generation rate
> any rod 1s less than the design linear heat-generation rate even if
fue' pellet densification 1s postulated. The powar spike penalty is
discussed in Reference 2 and assumes a linearly increasing vartation in
axial gaps between core bottom and top and assures with 95% confidence
that no more than one fuel rod exceads the design LHGR due to power
spiking. No penalty is required in Specification 3.5.L because it has
been accounted for 1i1n the reload transient analyses by ‘ncreasing the
calculated peak LHGR by 2.2%

Minimum Critical Power Ratio (MCPR)

The steady state values for MCPR specified in this specification were
selected to provide margin to accommodate transients and uncertainties
in monitoring the core operating state as well as uncertainties 1in the
critical power correlation itself. These values also assure that
operation will be such that the initia) condition assumed for the LOCA
analysis plus two percent for uncertainty 1s satisfied. For any of the
special set of transients or disturbances caused by single operator
error or single equipment malfunction, it 1s required that design
analyses initialized at this steady-state operating 1imit yield a MCPR
of not less than that specified in Specification 1.1.A at any time
during the transient, assuming instrument trip settings given in
Specification 2.!'. For analysis of the thermal consequences of these
transients, the value of MCPR stated in this specification for the
1imiting condition of operation bounds the initial value of MCPR
assumed to exist prior to the initiation of the transients. This
tnit1al condition, which is used 'n the transient analyses, wil)
preclude violation of the fue) cladding integrity safety limit.
Assumpt ions and methods used in calculating the required steady state
MCPR 1imit for each reload cycle are documented in References 2 and 4.
The results apply with increased conservatism while operating with
MCPR's greater than specified.

The most 1imiting transients with respect to MCPR are generally:
a) Rod withdrawal error

b) Load rejection or turbine trip without bypass

¢) Loss of feedwater hcater

several factors influence which of these transients results i1n the
largest reduction in critical power ratio such as the specific fue!
load*ng, exposure, and fue! type. The currant cycle's reload licensing
analyses specifies the 1imiting transients for a given exposure
increment for each fuel type. The values specified as the Limiting
Condition of Operation are conservatively chosen to bound the most
restrictive over the entire cycle for each fuel type.

The need to adjust the MCPR operating limit as a function of scram time
arises from the statistica) approach used in the implementation of the
00YN computer code for analyzing rapid pressurization events. Generic
statistical analyses were performed for plant groupings of similar
design which considered the statistical variation in several! parameters
(ini1t1a) power leve!, CRD scram insertion time, and mode!

uncertainty). These analyses (which are described further in Reference
4) produced generic Statistical Adjustment Faclors which have been
applied to plant and cycle specific ODYN results to yield operating
1imits which provide a 95% probability with 5% confidence "hat the
Timiting pressurization event will not cause MCPR to fall be.ow the
fuel cladding integrity safety 1limit,

3.5/4.5-14 Amendment No.
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As a result of this 95/95 approach, the average 20% insertion scram
time must be monitored to assure compliance with the assumed
statistical distribution. If the mean value on a cycle cumulative
(running average) basis were to exceed a 5% sign'ficance level compared
to the distribution assumed in the OLYN statistical analyses, the MCPR
1imit must be increased linearly (as a function of the mean 20% scram
time) to a more conservative value which reflects an NRC determined
uncertainty penalty of 4.4%. This penalty is applied to the plant
specific ODYN results (1.e. without statistical adjuctment) for the
limiting single faflure pressurization event occurring at the limiting
point in the cycle. It is not applied in full until the mean of all
current cycle 20% scram times reaches the 0.90 secs value of
Specification 3.3.C.1. In practice, however, the requirements of
3.3.C.1 would most 1ikely be reached (i.e. individual data set average
> .90 secs) and the required actions taken (3.3.C.2) well before the
running average ex:zeeds 0.90 secs.

The 5% significance level is defined in Reference 4 as:

n
TB s U+ ]65 (N]/ Z N,)\/Z g
|

where:

" = Mean value for statistical scram time distribution to 20%
inserted

o] = standard deviation of above distribution

N = number of rods tested at BOC (211 operable rods)

Ny « total number of operable rods tested in the current cycle
]

The value for Tg used in Specification 3.5.k s 0.68 secs which is
conservative for the following reasons:

a) For simplicity in formuiating and implementing the LCO, a

n
conservative value for § Ny of 708 (i.e. 4x177) was used.
j=l

This reprezents one full core data set at BOC plus 6 half core
data sets. At the maximum “requency allowed by Specification
4.3.C.2 (16 week intervals) this is equivalent to 24 operating
months. That 1s, a cycle length was assumed which is longer than ‘
any past or contemplated refueling interval and the number of rods

tested was maximized in order to simplify and conservatively

reduce the criteria for the scram time at which MCPR penalization

s necessary.

b) The values of u and o were also chosen conservatively based on
the dropout of the position 39 RPIS switch, sirce pos. 38.4 is the
precise point at which 20% insertion is reached. As a result
Specification 3.5.k initfates the linear MCPR penalty at a
s11ghtly lower value T aye. This also produces the full 4.4%
penalty at 0.86 secs which would occur sooner than the required

value of 0.90 secs.
3.5/4.5-14a Amendment No. 104
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For core flos r-tes less than rated, the steady state MCPR is
increased by tr- formula given in che specification. This ensures
that the MCPR wili be mairi.:ined greater ihan that specified in
Specification 1.1.A even in the 2vent that the motor-genera‘or set
speed controller causes the scoop tube positioner for the fluid
coupler to move to th: maximum spead positi’on.
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3. Prior to Single Lcop Operation for
more than 12 hours, the following |
restrictions are required:

a. The MCPR Safety Limit shall be
increased by 0.01. (T.S. 1.1A);

b. The MCPR Operating Limit shall
be increased by 0.01 (7.8.~°
3:.3:K);

e, The flow biased AFRM Scram and ’
Rod Block Setpoints shall be
reduced by J3.5% to read as
follows:

)
]

. 2.1.A.1}
.58WD + 58.5

IA

w

2.1.A.1;*

p
S (.58WD + 58.5) FRP/MFLPD

A

7.8. 2.1.B;
S < .58WD + 46.5

w

. 838"
< (.58WD + 46.5) FRP/MFLPD

w ~\
A

T.8. 3.2.C (Table 3.2-3);*
APRM upscale < (.. BWD + 46.5)
FRP/MFLPD

* In the event that MFLPI exceeds FRP.

4. The flow biased FBM Rod Block |
getpoints shall se reduced by
4.0% co vead as follows:

T.S. 3.72.C (Table 3.2-3); RBM
Upscalr, < .65WD + 39 |

®. The su:tion valve in the idle |
loop siall be closed and
electricaily isolated except
when the idle loop !5 being
prepared for return to service.

n
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The licensee's analyses indicate that above 80% power the loop select logic
could not be expected to function at a speed differential of 15%. Below 80%
power, the loop select logic would not be expected to function at a speed
differentia) of 20%. This specification provides a margin of 5% in pump speed
differential before & problem could arise. If the reactor is operating on one
pump, the loop select logic trips that pump before making the loop selection.

Analyses have been performed which support indefinite single loup operation
provided the appropriate restrictions are implemented within 12 hours. The MCPR
Safety Limit has been increased by 0.01 to account for core flow and TIP reading
uncertainties which are used in the statistical analysis of the safety limit.
The MCPR Operating Limit has also been increased by 0.01 to maintain the same
margin to the safety !imit as during Dual Loop operation.

The flow blased scram and rod block setpoints are reduced to account for
uncertainties associated with backflow through the idle jet pumps when the
operating recirculation pump is above 20 - 40% of rated speed. This a“sures
that the flow blased trips and blocks occur at conservative neutron flux levels
for a given core flow.

The closure of the suction valve in the idle loop prevents the loss of LPCI flow
through the idle recirculation pump into the downcomer.

Amendment NO

09268 3.6/4.6-13a

|

104




