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Chicago, lllinois 60690

September 13, 1978

Director of Nuclear Reactor Regulation
.U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Dresden Station Units 2 & 3 ,
Quad-Cities Station Units 1 & 2 -
Proposed Amendment to Facility '
Operating License Nos. DPR-19,
DPR-25, DPR-29 and DPR-30 Associated
with Reanalysis of the Loss-of-
Coolant Accident
NRC Docket Nos. 50-237/249/254/265

Reference (a): R. L. Bolger letter to E. G. Case
dated October 3, 1977

Dear Sir:

~ Pursuant to 10 CFR 50.59, Commonwealth Edison
proposes to amend the Dresden Station Units 2, 3 and Quad-
Cities Station Units 1, 2 Technical Specifications regarding
revised Maximum Average Planar Linear Heat Generation Rate
(MAPLHGR) limits associated with reanalysis of the Loss-of-
Coolant Accident. Reference (a) transmitted the General
Electric Report NEDO-24046, dated August 1977, entitled
"Loss-of-Coolant Accident Analysis Report for Dresden Units
2, 3 and Quad-Cities Units 1, 2 Nuclear Power Stations (Lead
Plant)." NEDO-24046 documents the completion of the ECCS
reevaluation and forms the basis for the revised MAPLHGR limits.

During September 1976, General Electric initiated
an input reverification program to remove known conservatisms
in the 1975 Appendix K ECCS Evaluations. By December 1976,
the reverification program had identified significant input

errors in the reflood calculations. Additionally, for the . 'Gg
first four BWR/3 plant analysis performed in 1975, a double P
credit for structural absorption was discovered. ' ' \
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On December 15, 1976, Commonwealth Edison derated
Dresden 2, 3 and Quad-Cities 1, 2 limits (MAPLHGR) by 4% to
eliminate the double credit for structural absorption. 1In
January 1977, General Electric estimated the net effect of
input errors to be a 6.5% decrease in MAPLHGRs. Commonwealth
Edison implemented the estimated reduction, on an interim basis,
pending a final ECCS reevaluation.

Report NEDO-24046 documents the completion of the:
required ECCS reevaluation. The analysis was performed using
recent NRC approved model changes in the General Electric
computer codes. These changes remove unnecessary conservatism
and tend to counter the effects of the input errors.

Section 5 of the analysis report presents the input
and model changes to the ECCS reevaluation. The input changes
identified, with the exception of a more accurate DBA break size
and peripheral bypass area, represent corrections to erroneous
input values used in previous analysis. Generally, the input
changes increase the delay to core reflood (more severe results).

Evaluation model changes, also presented in Section 5,
are twofold. The first model change was required by NRC as a
penalty in calculating the counter current flow limiting (CCFL)
effect on additional delay in ultimate reflood. The second
model change, in the assembly heatup calculation, removes con-
servatism in the radiation and conduction equations. '

- Table 6 presents the single-failure analysis. These
results are unchanged from the previous analysis.

Attachment I contains the proposed changes for Dresden
Units 2 & 3 and Attachment II contains the proposed changes
for Quad-Cities Units 1 & 2. The referenced NEDO-24046 document
and the attached Technical Specification changes have received
onsite and offsite review and approval.



' Commonwealth Edison Q Docket Nos. 50-237/249
50-254/265

Director of Nuclear Reactor Regulation
September 13, 1978
Page 3

Pursuant to 10 CFR 170, Commonwealth Edison has
determlned that the proposed amendment is a combined Class
III and Class I for each site. As such, we have enclosed
a fee remittance in the amount of $8,800.00,

Three (3). 51gned originals and flfty—seven (57)
coples of this transmittal are provided for your use.

Very truly yours,
Czw
Cordell Reed

Assistant Vice¥President

attachment

SUBSCRIBED and SWORN to
before me thlS ’

| 77/77’1(‘(] m /&wcc /}MAQ—'

Hiotary Public ()
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PER-19

3.5' Limitinq conditions for Operation Bases

A.

Core Spray and LPCI Mode of the RHR
System - This specification assures
that adequate emergency cooling
capability is available,

Based on the loss of coolant analyses
included in References (1) and (2) in
accordance with 10CFR50,46 and Appen-
dix K, core cooling systems provide
sufficient cooling to the core to
dissipate the energy associated with
the loss of coolant accident, to limit
the calculated peak clad temperature

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 limit the cal-
culated local metal-water react ion

to less than 17%. '

The allowable repair times are es-
tablished so that the average risk rate
for repair would be no greater than
the basic risk rate, The method and
concept are described in Reference
(3). Using the results '

(1) "Loss-of-Coolant Accident Analysis Report
for Dresden Units 2,3 and Quad-Cities
Units 1, 2 Nuclear Power Stations (Lead
Plant) ", NEDO-24046, August 1977.

dcveloped in this refer-
ence, the repalr period is found to be Icss than
1/2 the test interval, This assumes that the
core spray and LPCI subsysiems constitute a
1outof3 system, howvever, the combined ef-
fect of the two sysiems to limil excessive clad

“temperatures must also he coasidered. The

test interval specificd in Specification 4, 5 was

3 months. Therefore, an allowzble renir '
period which maintains the basie risk consider- .
Ing single failures should be less than 43 davs

and this specification is within this period.

For multiple filures, a shorier interval is

specified and to improve the aszyrance ihat

the remaining systems will function, a daile”

test is called for, AMlthough it is recognized

that the information given in :'ef(-rcnc-(: 3 ;ro-

vides a quantitative mecthod to cs=timnte allow-

able repair times, the lack of operating data to

support the analytical approach prevents com-

plete acceptance of this nethnd at this time.

?'herefon‘c. the timies stated iy the specific

items were established with due rc;:.:nrd to

judgment, : |

Should one core sprav suh=ystem become in- . ‘
opo'rable. the re:naining core spray.and the ’
eatire LPCI system are available should the

(2) NEDO-20566, General Electric

Company Analytical Model for Loss-
of-Coolant Analysis in Accordance

with 10CIRS50 Appendix K.

(3) APED-"Guidelines for Determining
Safe Test Intervals and Repair
Times for Engineered Safequards" -
April 1969, I.M., Jacobs and
P.W. Marriott.
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3.5 Liniting Condition for Operation Bases (Cont'd)

I,

(1)

Averape Planar IHGh!

This specification assures that the peak
cladding temperature follouing a postulated
design basis loss-of-coolant accident will
not exceed the 2200 F liml\t specified in
10CFRS0 Appendix K consifering the postulated
effects of fuel pellet densification,

Tho peak cladding temperature following a
postulated loss-of-ccolant accldent 1s
primarily a function of the average LHGR .
of all the rods in a fuel assembly at any -
exial location and 18 only dependent second-
arily on the rod to rod power disiribution
within a fuel assembly, Since expacted local
variations In power distributicn within a -
fuel essembly affect the calculated peak olad
tenperature by less then t209 relative to

the peak temperature fecr a typlcal i'uel design,

the limit on the average planar LHGR 1o
eufficlent to assure that calculated temp-
eratures ere beolew tho IOCFRSO Appondix K
linmit,

The maximum average plenar THGRg cliown in
Figure 3,5,1 ere based on calculations employs=
ing the models described in Referenze (1),
Pcséer operation with IHCRs at or telcu those
shown in Fig, 3.5.1 essures that iLe peak
cledding temperature following a pcstulated

. lcss-of-coolant accident will not evceed the

2200°F 1imit, Those values reprecent limits

for operation to ensure conformznie with

10CFRSO and Appendix K only if they aro more
limiting than other design parameters,

"Loss-of-Coolant Accident Analysis Report
for Dresden Units 2, 3 and Quad-Cities

‘Units 1, 2 Nuclear Power Stations (Lead
Plant)", NEDO-21046 August 1977.

DPR-19

Jo

- than 2200°F,

The
maximum average planar LJGhs plotted in
Fig. 3.5.1 at higher expogures result in a
calculated peak clad texzperature of less
, However tho maximum averagoe
‘planar 1HGRs are shown cn Fig, 3.5,1 as
limits because conformance calculations have
not been performed to justify opelation at
1HGRa in excess of those snhown,

Local LHGR

This specification essures that the
naxinum linear heat generation rato in

.any rod 1s less than the deslgn lineur

85A
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3.5 Limiting conditions £bg‘0p¢ratlon:§gpea

- DPR-25

A.

Core Spray and LPCI Mode of the RHR

‘System - This specification assures

that adequate emergency cooling
capability is available. .

Based on the loss of coolant'analysea

"included in References (1) and (2) in

accordance with 10CFR50.46 and Appen-
dix K, core cooling systems provide
sufficient cooling to the core to
dissipate the energy associated with
the loss of coolant accident, to limit
the calculated peak clad temperature
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 limit the cal-
culated local metal-water reaction

to less than 17%.

The allowable repair times are es-

- tablished so that the average risk rate

for repair would be no greater than

- the basic risk rate. The method and.

concept are described in Reference
(3). Using the results '

(1) "Loss-of-Coolant Accident Analysis Report -

for Dresden Units 2,3 and Quad-Cities
Units 1, 2 Nuclear Power Stations (Lead
Plant) ", NEDO-24046, August 1977.

_ o - developed In this refer-
ence, the repalr perlod is found to be Icss than
1/2 the test Interval., This assumes that the
core spray and LPCI subsystems constitute a

1 out of 3 system, ‘hovever, the combined of-
fect of the two svsiems to limit excessive clad

" lemperatures must also he considered. The

test interval specificd in Specification 4.5 was -

3 months. Tkerelore, an allowable reprir -
period which maintains the basic risk cionsidcr- ' | .
Ing single failures should be less than 43 davs

and this specification is within this ‘pcriod o

For multiple faitures, a skorier interval nos

specificd and to improve the assurance that

the remaining svstems will function, a dailv™

test is called for, Althaugh it islrccn"ni'lcz‘l

that the information given in x;cfm;cnc: 3 sro-

vides a quantitative methad 1o estimate allow-

able repair times, the lack of operating data to S
support the analytical appreach prevents come

plcte acceptance of this r:cihad at this time.

tl'herc[orc, the tmes tated ia the specific

iems were established with due regard to

judgment, S

Should one core sprav subsystem become in- - ‘
opcrable, the reimaining core sprayv and the i
euvu_rc LPCI system are available shoyld the

(2) NEDO-205G6, General Electric
. Company Analytical Model for lLoss-
of-Coolant Analysis in Accordance

with 10CFRS50 Appendix K. '

(3) APED-"Guidelines for Determining

'~ Safe Test Intervals and Repair
Times for Engineered Safeguards" =
April 1969, I.M, Jacobs and '
P.W. Marriott.
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3.5 Liniting Condition for Operation Bases (Cont'd)

;iyl.f Aiéragp Planﬁr Inch'

This specification asaures that the peak
cladding temperature following a pontulated
design basis loss-of-coolant accident will

" not exceed the 2200 F Mmit .opecified in
10CFR50 Appendix K consifering the postulated
effects of fuel pellet denslflcation.

Tho peak cladding temporature following a
postulated loss~of-ccolant accldent is
primarily a function of the avorago THGR
of all the rods in a fuol ascembly at any
axial location and 18 only dependent socopde
arily on the rod to rod peror distritution

. Within a fuel assembly, Since expocted local
variations in power distribution within a
fuel 2ssembly affect the calculated peak olad
temperature by less then 1209F relative to
the peak temperaturs fcr a typlcal fual design,
the 1imit on the averagoe planar LHGH iao
eufficient to assure that calculated tenp-
eratures ere btelew the 10CIR50, Aprondix K
limit,

The maximum average plenar INGRa choun in
Figure 3,5.1 are based on calculaticns enploye

ing the models described in Roforonae (1),
Power operation with IMGRs at-or kuleu those

shown in Fig, 3.5.1 assurma that the pesk
cladding temperature following a pcatulated

. 1css-of-coolant gccident will not exceed tha
2200°F 1limit, Those valuas represent linmits
for operation to ensure ccnformance with
10CFR50 and Appendix K cnly if they are more
Uimiting than other design paramctexs,

(1) "Loss-of-Coolant Accident Analysis Repbrt
for Dresden Units 2, 3 and Quad-Cities
Units 1, 2 Nuclear Power Stataons (Lead

Plant)", NEDO-24046 Auqust 1977.

DPR-25

The
paximuin nverar;o planar LMGhs plotted in
Fig., 3.5.1 at higher exposures result in a
calculatod peak clad temperature of lose
than 2200°%F, lowever tho maximum average
planar INCRa are shown on Fig, 3.5.1 as
limita bzcause conformance calculations have

‘not been pexformed to Justify operation at

1HGRa in exceas of those shown,

Local’Iqu

' This specification eseures that the

maximun linear heat generation rate 1in

.any rod i1s less than the deslgn lnear

BSA'.
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QUAD-CITIES
DPR-29

3.5 LIMITING CONDITION FOR OPERATION BASES
A. Core Spray and LPCT Mode of the RHR System

Tl'us specxﬁcauon assures that adequate emergency cooling capability i is avaxlahle whenever irradiuted
fuel is in the reactor vesscl.

Based on the loss-of-coolant analytical methods described in
General Electric Topical Report NEDO-20566 and the specific
analysis in NEDO-24046, “Logss-of-Coolant Analysis Report for
Dresden Units 2, 3 and Quad-Cities Units 1, 2 Nuclear Power
Stations (Lead Plant)*®, August 1977, core cooling systems '
provide sufficient cooling to. the core to dissipate the energy
associated with the loss-of-coolant accident, to limit calcelated
. fuel cladding temperature to less than' 2200°F, to assure that
core geometry remains intact, to limit cladding metal-water
reaction to less than 1%, and. to. limit. the: calculated local
metal-water reaction to less than 17%..

" The limiting conditions of operation in Specifications.3.5:A. 1 through 3.5.A.6 specify the combinations.

. of operable subsystems to assure the availability of the minimum cooling systems noted above. No single
failure of ECCS equipmem occurring during a loss-of-coolant accident under these limiting conditions.
of ‘operation will result in inadequate cooling of the reactor core.

Core spray. distribution has. been shown,. in full-scale: tests. of systems. similar in design: to that of .
Quad-Cities | and 2, to- exceed the: minimum: requirements by at least 25%: In addition, cooling
effectiveness has been- demonstrated: at less than half the rated flow in. simulated fuel assemblies with
heater rods to duplicate the decay hear characteristics of irradiated. fuel. The accident analysis s
additionally conservative in that no credit is wken for spray cooling ol the reactor core
before the internal pressure has. faElen to 90 psig.

‘The LPCI mode of the RHR system is designed to provide emergency cooling to the core by flooding in

the event of a loss-of-coolant accident. This.system functions in combination with the core spray system -

fo prevent excessive fuel cladding temperature. The LPCI mode of the RHR system.in combination with

the core spray subsystem provides adequate cooling for break areas of approximately 0.2 ft up to and.
including 4.8 f¥*, the latter being: the double-ended recirculation line break with the equalizer line '
between the recirculation loops open without assistance from the hlgh~pressure emergency core cooling
subsystems.

The allowable repair times are established so that the average risk rate for repair would be no greater than
the basic risk rate. Themethod and concept are described in Reference 1. Using the results developed in
this reference; the repair. period is found to be less than half the test interval. This assumes that the core
spray subsystems and LPCT constitute a one-out-of-two system; however, the combined eftect of the two
systems. (0 limit excessive cladding temperature must also be considered. The test interval specitied in
Specification 4.5 was 3 months. Therefore, an allowable repair period which maintains the basic risk
considering single failures should be less than 30 days, and this specification is within this period. For
multiple failures, a shorter interval is specified: to improve the assurance that the remaining systems will
function, a daily test is called for. Although it is recognized that the information given in Reference |
provides a quantitative method to estimate allowable repair times, the lack of opc:au'hg data to support
the analytical approach prevents complete acceptance of this method at this time. Therefore, the times
-stated in the specific items were established with due regard to judgment.

Should one core spray subsystem become inoperable, the remaining core spray subsystem and the entire
LPCI mode of the RHR system are availuble should the need for core cooling arise. To assure that the
remaining core spray. the LPCI mode of the RHR system, 1nd the diesel generators are availuble, they
are demonstrated to be operable immediately. This demonstration includes a manual initiation of the
pumps and associated valves and diesel generators. Based on judgments of the reliability of the remaining
systems, i.e., the core spray and LPCI, a 7-day repair period was obtained.

3.5/4.5-11
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DPR-29-

Should the loss of one RHR pump occur, a nearly full complement of coic and containment cooling
equipment is available. Three RHR pumps in conjunction with the core spray subsystem will perform the
core cooling function. Because of the availability of the majority of the core cooling equipment. which
will be demonstrated to be operable, a 30-day repair period is justified. If the LPCI mode of the'RHR
system is not available. at least two RHR pumps ‘must be available to fulfll the comammem cooling
function. The 7-day repair period is set on this bas:s

RHR Service Water

The containment cooling mode of the RHR: system is provided to remove heat energy from the
containment in the event of a loss-of-coolant accident. For the flow specified. the containment long-term
pressure is limited to less than 8 psig and is therefore more than amplc to provide the requxred.
heat-removal capability. (reference SAR Section 5.2.3. ’)

The containment cooling mode of the: RHR' systém consists of two loops. each containing two RHR
service water pumps, one heat exchanger, two RHR pumps, and the associated valves. piping. electrical.
equipment, and instrumentation. Either set of equipment is capable of performing the containment
cooling function. Loss of one RHR service water pump does not seriously jeopardize the containment
cooling capability. as any one of the remaining theee pumps cans satisfy the cooling requirements. Since
there is some redundancy. left, & 30-day repair period is adequate. Loss of one loop of the containment
cooling mode of the RHR system leuves one remaining system to perform the  containment cooling
function. The operable system is demonstrated to be operable each day when the above condition occurs.
Based on the fact that when one loop of the containment cooling mode: of the RHR system becomes
inoperable, only one system remains, which is tested daily. a 7-day repair period was specified.

High-?resﬁuré' Coolam- Injection.

The high-pressure coolant injection subsystem is provided to adequately cool the core for all pipe breaks
smaller than.those for which the LPCI mode of the RHR system or core spray subsys ems can protect the-
core: : -

The HPCI meets this requirement witaout the use ofoﬂ'sne electrical power. For the pipe breaks for Wthh
the HPCI is intended to function, the core never uncovers and is continuously cooled. thus no cladding
damage occurs (reference SAR Section 6.2.5.3). The repair times for the limiting conditions ofoperauon
were set considering the use of the HPCI as part of the isolation coolmg system.

1

Automatic Pressure Relief

The relief valves of the automatic pressure relief subsystem are a backup to the HPCI subsystem. They

enable the-core spray subsystem or LPCI mode of the RHR system to provide protection against the small

pipe break in the eventof HPCl tailure by depressurizing the reactor vessel rapidly enough to actuate the

core- spray subsystems or LPCl mode ot the RHR system. The core spray subsystem and  the LPCl

mode of the RHR system provide suthicient flow of coolant 10 limit fuel cladding tcmpcralurcsnless than
22009F, to assure that core geometry remains intact, to limit the
- core wide clad metal-water reaction to less than 1%,and to limit
the calculated local metal-water reaction to less than 17%.

Loss of 1 of the relief valves affects the pressure relieving
_capability and, therefore, a 7 day repair period is specified.
Loss of more than one relief valve significantly reduces

the pressure relief capability, thus a 24-hour repair

"period is specified based on the HPCI system availability
during this perlod :

RCIC o T

The RCIC system is provided to supply continuous m:keup water to the reactor core when the reactor
is isolated from the turbine and when the fecdwater system is not available. Under these conditions the
pumping capacity of the RCIC system is suflicient o maintuin the water level above the core without any.
other water system in operation. It the water level.in the reactor vessel decreases o the RCIC initiation
level, the system automatically starts. The system inay also be manually initiated at any ume.
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For core. flow rates less than rated, the steady state MCPR is increased by the formula given in the
specification. This assures that the MCPR will be maintained greater than that specifizd in Specificauon
1.IA even in the event that the motor-generator set specd controller causes the scoop tube positioner for

.the fluid coupler to move to the maximum speed position.
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Based on the fact that when one loop of the containment cooling mode of the RHR system becomes
inoperable. only one system remains. which is tested daily, a 7-day repair period was specified.
High-Pressure Coolant Injection

The high-pressure coolant injection subhsystem is provided to adequately cool 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

o core.

. :
The HPCI mects this requirement without the use of offsite electrical power. For the pipe breaks for which
the HPCl is intended to function. the core never uncovers and is continuously cooled. thus no cladding
damage occurs ( reference SAR Section 6.2.5.3). The repair times for the limiting conditions ol operation
were sét considering the use of the HPCI as. part of the isolation cooling system.

Automatic Pressure Relief

The relief valves of the automatic pressure retief subsystem. are a bachup w0 the HPCI subsystem. They
enable the core spray subsystem or LPCHmode ot the RHR system to-provide protection against the small

- pipe break in the event of HPET Lalure by depressunizing the reactor vesse? rapidly enough toactuate the

core spray subsystems. or. LPCE made of the RHR sysiem. The core spray subsystem and - the LPCL
mode. of the RHR system provide suflicient flow of coolant 1o limit fuel cladding wemperatures . to
less. than 2200°F, to assure that core geometry remaining intact,.
to limit the core wide clad metal-water reaction to less than
1%, and to limit the calculated local metal-water reaction to
less than 17%.. ' '

Loss of 1 of the relief valves affects the pressure
relieving capability and, therefore, a 7 day repair
period is specified. Loss of more than one relief valve
significantly reduces the pressure relief capability, thus
a 24-hour repair period is specified based on the HPCI
system availability during this period.

RCIC

The RCIC system is provided 1o supply continuous maheup water 1o the reactor core when the reactor
is isolated from the turbine and when the feedwater system is not aviilable. Under these conditons the
pumping capacity of the RCIC system is suflicient to maintain the water level above the core without uny

other water system in operation. If the water level in the reactor vessel decreases to the RCIC initation

level. the system automatically starts. The system may also be manually initiated at any time.

The HPCI system provides an alternate method of supplying makeup-water to the reactor should the

normal feedwater become unavailuble. Therefore. the specitication calls for an operability check of the
HPCL system should the RCIC system be found to be inoperabie: :

Enlergency Cooling Availability

The purpose of Speciticiiion L3 iv 1o assure o minimum of core cooling equipment is available at all
tmes. I for example, one core spray were out ol service and the diesel which’powered the oppesite core
spriay were out ol service: only two RHR pumips would be avinlable. Likewise il two RHR pemos were
out of service and two RHR service water pumps on the oppostte side were itho out of service o
containment cooling would be available. 1t is during refucling vutages that REHOE Mainenanee s
performed and duning such ime that Al low-pressure core cooling svstems muay be out ol service. Thix
specification provides that should this occur. no work will he pertormed on the primary svste which
could lead to draining the vessel. This work would include work on certain control rod drive components
and recirculation system. Thus. the specitication precludes the events which could require core caaling.
Specification 3.9 n{us( also he consulted o determine other requirements for the diese! generators.

Quad-Cities Units | and 2 share certain process systems such as the makeup demineralizers 'de the
radwaste system and abo some salety systems such as the standby gas treatment system. batteries. und
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Cbndemate Pump Room Flood Protection
See Specification 3.5.H.
Average Planar LHGR

This specification assures- that the peak cladding temperature following the postulated design-basis
loss-of-coolant accident will not exceed the 22(Dé
consxdermg the postulated effects of fuel pellct densification.’

The peak cladding temperature following a postulated: loss-of-coolant accident is primarily a function of
the average heat-generation rate of all the rods. of a fuel assembly at any axial location and is_only
secondarily dependent on the rod-to-rod power distribution within an assembly. Since expected local

variations in power distribution within a fucl assembly atlect the e atculated peak cladding wemperature

by: less than 220" F relative to the peak temperature fora typical fuel design, the linat on the average
planir LHGR is sufficient to-assure that calculated temperatures are below the limit. The maximum
average planar LHGR's shown in.Figurc 3.5-1 are based on calculations. employing the:models described
in Reference 2,

Local LHGR

This specification assures that.the. maximum linear heat-generation rate in any rod is less than the design
linear heat-generation rate even if fuel pellet densification is postulated. The power spike penalty
specified is based on that presented in Reference 3 and assumes a lincarly increasing variation in axial
gaps between core bottom and top and assures with a 95% confidence that no more than one fuel rod
exceeds the design linear heat-generation rate due 0 power spiking. An irradiation growth factor of
0.25% was. used as the basis for. determining. /P in accordance with References.4 and 5.

Minimum: Critical P0wgr Ratio. (MCPR)

The: steady state: values for- MCPR specified in this specification. were sclected to provide margin to accommo-
date transients and uncertainties in monitoring; the core operating state as well as uncertainties in the critical
power correlation: itself. These values-also assure that operation will be such that the initisl condition assumed.
for the LOCA: analysis. an MCPR of 118, issatisficd. For any of the special set ot transients or disturbances

-caused: by single operator error or single equipment maltunction, it is required that design analyses initialized.

at this steady-state-operating limit yicld a MCPR of not less than that specified in Specification I.1.A at any
time during the transient, assuming instrument trip settings given in Specification 2.1. For analysis of the
thermal consequences of these transients, the limiting value of MCPR stated in this specification is con-
servatively assumed to exist prior to. the initiation of the transients. The results apply with increased con-
servatism while operating with MCPR's greater than specified.

The most limiting transients with. respect to MCPR are ggnerally
a) Rod withdrawal error ‘

b) Turbine trip without bypass.

¢)-. Loss of feedwater heater

Several factors influence which of these transients results in the largest reduction in critical power ratio such as

the specific fuel loading, exposure, and fuel type. The current cycles reload licensing submittal -specities the .

limiting transients for a given exposure increment for each fuel type. The values specified as the Limiting
Condition of Operation are conservatively chosen as the most restrictive over the. entire sycle for each tuel

type.

3.5/4.5-14
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" For core flow rates less than rated, the steady state MCPR is increased by the formula given in the specift
cation. This assures that the MCPR will be maintained. greater than that specified in Specification 1.1.A even
in the event that the motor-generator set speed controller. causes the scoop tube positioner for the fluid coupler
to move to the maximum speed position.
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