UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20655

COMMONWEALTH EDISON COMPANY

AND
JOWA-ILLINOIS GAS AND ELECTRIC COMPANY

NOCKET NO. 50-254

QUAD CITIES NUCLEAR POWER STATION UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 61
License No. DPR-29

1. The Nuclear Regulatory Commission (the fommission) has found that:

A. The application for amendment by the Commonwealth Edison Company
(the Licensee) dated September 2, 1980, as supplemented on
October 3, 1980, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act), and the
Commission's rules and requlations set forth in 10 CFR Chapter 15

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

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

D. 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

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

2. Accnrdingly, the license is amended by changes to the Technical Specifi-
cations as indicated in the attachment to this license amendment, and
paragraph 3.8 of Facility License No. DPR-29 is hereby amended to
read as follows:
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B. Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 61 , are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

'Q;Zﬂ<i?gpup;g:5:—__
Thomas A. Ippolito, Chief

Operating Reactors Brarch #2
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: December 5, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 61

FACILITY OPERATING LICENSE NO. DPR-29

DOCKET NO. 50-254

Remove the following pages and insert identically numbered pages:
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Page 1.1/2.1-2a is added.

2.

Figure 2.1-2 is deleted.

3.

Figure 3.5-1 is being replaced by 6 pages.

4.
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Limiting Conditions for Operation (LCO) - The limiting conditions for operation specify the .ainimum
scceptable levels of sysiem petformance necessary 10 assure safc startup and operation of the faciliy
When these conditions are met, the plant can be operated safely und abnormal situations can be safcly
controlled

Limiting Safety System Setting (LSSS) - The limiung safety system settings are seitings on instrumenty-
tion which initiate the auiomatic protective &ction at a level such that the safety limits will not he
exceeded The region belween the safety limit and these seiings represents margin, with normal
aperation lying below these settings. The margin has been established so that with propsr operation of
the instrumentaton, the safety limits will never be exceeded.

Logic System Functional Test - A logic system functional test meuns a test of all reluys and contacts of
s logic circuit from sensor 10 activated device 1o ensure all components are operable per design intent
Where possible. action will go 1o completion; i.c.. pumps will be started and vaives opened

Modes of Operation - A reacior mode switch selects the proper interlocking for the operating o
shutdown condition of the plant. Following are the modcs and interlocks provided

1. Shutdown - In this position, & reacior iram is initiated. power 1o the control rod drives is renved,
and the reactor protection trip sysiems have been deenergized for 10 seconds prior L peenes Sive W
manual rescl.

2. Refuel - In this position, i~terlocks are established so that one control rod only may be withdrawn
when flux amplifiers are set at the proper sensitivity level and the refueling crane is not over (he
feactor. Also. the tnips frois the wrbine control valves, turbine stop valves, main steam isolation
valves, and condenser vacuum aie bypassed. If the refueling crane is over the reactor, all rods must
be fully inseried and none can be withdrawn.

3. Startup/Hot Standhy - In this position, the reactor proteclion scrii wips. initiated by condunser low
vacuum and main sieamline isolation valve closure, are bypassed, the low pressuie main steambag
isolation valve closure tnp 1 bypassed, and the reacior proicction system is energized. with IRM and
APRM neuiron monilonng sysiem trips and contrel rod withdrawal interlocks in service.

& Run - In this position the reactor sysiem pressure is at or above 850 peig. and the reactor protechion
system is energized. with APRM protection and RMB interlocks in service (excluding the 15% high
flux scram)

. Operable - A sysiem or component shall be considered operable when it is capable of performing is
intended funcuon in its required manner.

. Operating - Operating means that a system or component is performing its intended funcuons in it
required manner.

Operating Cycle - Interval between the end of one refueling outage for a particular unit and the end of
- »e next subsequent reflucling outage for the same vnit.

Primary Containment Integrity - Primary containment integrity means that the drywell and pressure
suppression chamber are intact and ail of the following conditions are satinfied

1. Al manual containment isolation valves on lines conncctinig 10 the reactor coolant system of
containment which are not required to be open during acaident conditions are closed.

Amendment No. 61 1.0-2
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Y. Shutdown - The reactor is in a shutdown condition when the reactor mode switch iv in the Shutdown
position and no core alierations are being performed

1. Hot Shuidown means conditions as above, with reactor coolunt temperature greater than 212° F.

2. Cold Shutdown means conditions as above. with reactor coolant femperiture equal 10 or fess than
1 F

Z.  Simulated Automutic Actuation - Simulawd sutomatic sctuation mdans applying a simulated sgnal w
the scnsor 1o actuate the circuit in question,

BB. Transition Boiling - Transition boiling means the boiling regime between nucleate and Fim boihing.
Transition bouling is the regime in which boih nucleste und film boiling occur intermittently, with neither
type being cumplerely stable

CC. Critical Power Ratio (CPR) - The critical power ratio is the ratio of that assembly power which causes
some point in the assembly to experience transition boiling 1o the assembly power at the reactor condition
of interest as calculated by application of the GEXL correlation (reference NEDO-1095R)

DD. Minimum Critical Power Ratio (MCPR) - The minimum incore critical power ratio corresponding 1o the
most limiting fuel assembly in the core

EE. Serveillunce Interval - Each surveillance requirement shall be performed within the specificd surveil-
lance interval with:
8. A mazimum allowatle extension not 1o exceed 25% of the surveillunce interval

b. A twotal mazimum combined interval ume for any 3 consecutive surveillance intervais not 10 exceed
325 umes the specified surveillance interval

rr. Fraction of Limiting Power Density (¥LPD) - The fraction of limiting power
density is the ratio of the linear heat generstion rate (LHGR) existing at
& given location to the design LHGR for that bundle type.

GG..  Maximum Fraction of Limiting Pover Density (MFLPD) - The maximum frection of
limiting pover density is the highest value existing in the.core of the
fraction of limiting pover density (FLPD). )

HH. Fraction of Rated Pover (FRP) - The fraction of rated pover 1is the ratic of
core thermal pover to rated thermal pover of 2511 MWth.

/ 1.0-4
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1.172.1 FUEL CLADDING INTHGRITY

SAFETY LIMIT

Applicability:

The safery limis established W preserye the fuel
cladding integrity apply o thase vaniabivs which
monitor tne fuel thermal behavioe

Objective:

The objective of the safety limits « 10 estahlinh
Kimits below which the integrity of the fuel cladding
is prescrved.

BAMITING SAFETY SYSTEM SETTING

Applicabitity:

The limiting safery system setings apply 1o tip
siungs of the nstrymeais and deviees which are
provided o pievent the fecl cladding integrity
safety limits fromn being cxceeded

Objective:

The objective of the limiting safety system setinps
is 10 definc the level of the process vanubles at v tuch
SUIOMatic prolective 4cton is imuated 10 provent
the fuel cladding 1nte iy safety himits from bong
excecded.

SPECIFICATIONS

A Resctor Pressuie > 500 paig and Cure Flow
> 10% of Reted

e existence of a mimimum
critical power ratio (IMPR)

less than 1.07 shall constitute

violation of the fuel clad-
ding integrity safety limit,

B Core Therma!l Power Limit (Resctor Vrewsure

< 800 psiz)

When the reactor pressure is S 800 psip or
cote flow is less than 10% of rated, the core
thermal pov.er shall not exceed 25% of rated
thermal power.

1. The neutron fNlut shall not exceed the
scram seitinge est.blishad i Specifica-
uon 2.1.A for longzer than 1.5 scconds
a8 indicated by the process compuier.

2. When the process compuier 1 out of
service, this safoty lumit shall by ase
sumed 10 be cxcoeded af the nrution
flux esceeds the seram sottinp extibe
hished by Spocmcstion 2 1A and a
control rud tcram dous not twcur

A. Newtron Flux Teip Settiogs

The limiting safcty sysiem trip sertings shall be
s specified bolow

1. APRM Flux Scram Top Setting (Run
Modc)

When the reacior mode switch s in the
Run potuinon. the APRM fun scram
setting shall be o« shown Fapwie
2.1-1 and shall be.

SS(6SWpe 39)

with 3 maximuam sctpoint of 120% for
core fow cqual to 98 & 10* 1b/he and
greater,

where

S = setting in percent of rawd
power

Wp ~ percent of drive flow e
quired Lo peoluce @ ruted cwI G
flow of 50 million 1b/rr. In
tha ecvent ol oprietion with a
maximum (raction of limiting
power denally (M LID) greater
than thy (reevjon of ratcd

power (tw veimg shall
be moditicd :

e
8k L.65w, + 85) [ mvivn,

1.1/2.1-1
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Reactor Water Level (Shutdown Condition)

Whenever the reacter is in the shut-
down condition with irradiated fucl
in the reactor vessel, the water
level shall not be less than that
corresponding to 12 inches above the
top of the active fuel* when it is
seated in the core.

«Top of active fuel is defined to be
360 inches above vessel zero (See
Bases 3.2).

Where:

FRP e fraction of rated
thermal power
(2511 Mwt)

MFLPD = maximum fraction of
limiting power dens-
ity where the limit-
ing power density
for each bundle is
the design linear
heat generation rate
for that bundle.

The ratio of FRP/MFLPD shall be
set equal to 1.0 unless the actu-
al operating value 1is leas than
1.0 in which case the actual
operating value will ba used.

This adjustment may also be performed
by increasing the APRM gain by the
inverse ratio, MFLPD/FRP, which
accomplishes the same degree of pro-
tection as reducing the trip setting
by FRP/MFLPD.

2. APRM Flux Scram Trip Setting (Re
fueling or Startup and Hot Standby
Mode)

When the reactor mode switch is in the
Refuel or Startup Hot Standby posi-
tion, the APRM scram shall be set at
less than or equal to 15% of rated
peutron flux.

3. IRM Flux Scram Trip Setting

The IRM flux scram setting hall be set at
less than or equal to 120/125 of full
scale.
4. When the reactor mode switch is in the
i startup or run position, the reactor shall
: not be operated in the natural circula-
tion flow mode.

B. APRM Rod Block Setting

The APRM rod block setting shall be as shown
in Figure 2.1-1 and shall be:

Ss (.65WD+ 43)

1.4/2.2-2
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’ The dofinitions used above for the APRM
) seram trip apply. In the event of oper-
ation with a maximum fraction limiting
power density (MFLPD) greater than the
fraction of rated power (FRP), the setting
shall be modified as follows:

_YRE
85 (.65Wp + 43)  MFLPD

The definitions used above for the APRM
scram trip apply.

The ratio of FRP to MFLPD shall be set
equal to 1.0 unless the actual operating
value is less than 1.0, in which case
the actual operating value will be used.
This may also be performed by increauing
the APRM gain by the inverse ratio, MFLPD/FRP,
which accomplishes the same degree of pro-
tection as reducing the trip setting by
FRP/MFLPD.

C. Reactor low water level scram setting
shall be 144 inches above the top of the
asctive fuel® at normal operating condi-
tions.

D. Reactor low water level ECCS initiation
. eshall be 84 inches (+3 inches /-0 inch)
sbove the top of the active fuel* at
normal operating conditions.

- E. Turbine stop valve scram shall be < 10% valve
i  closure from full open.

F. Turbine control valve fast closure scram shall
initiate upon actuation of the fast ciosure sole-
noid valves which trip the turbine control
valves.

G. Main steamline isolation valve closure scram
shali be s 10% valve closure from full open.

H. Main steamline low-pressure initiation of main
steamline isolation valve closure shall be
z 850 psig.

#Top- of active fuel is defined to
be 360 inches above vessel zero
(See Bases 3.2)

o ———— — ——

’ 1.1/2.1-?a
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1.1 SAFETY LIMIT BAS1S

.

The fuel cladding integrity limit is set guch that no calculated fuel dimige would Oecur g & resuls of an
sbnormal operational transicnt. Decause fuel damage is not directly obeervable, o stup-back appioach is
used Lo establich & safety limit such Lhat the manmirum eriticel power tatio (MCPE) 1n no Jesa than the fu 1
clacding integrity safety lUniL, MCPR D the fuel cladding integrity safety limit ropresents a :om,crv.uve‘
margin relative to the conditions roquired to maintain fuel cladding integrity.

The fuel cladding is one of the physiecal bariiers which separate radiosctive maturials from the environs
The invegrity of this cladding bariier im related to its relotive fierdonm from perfoietions or cracking y
Although some corrosion or usc-related cracking may ocecur during the 1life of the cladding, firszion ptoj|.|c|_
migration from this source is incrementally curmiative and continuously measurable. Fuel cladding per~
forations, however, can result {rom thermal strc=ces which oceur from 1vaclor vperation significantly atiove
design conditions and the protection system sefcly cettings. While fission product migratien from el svddang
perforation is ju~st 3 measurable as that (rom ure-related cracking, the therwally cuused claddig ver:oy -
ations signal ¢ threshold beyond which still greater thermal stresses may Couse Gioss rather than irerc wnte
8l cladding deterioration. Thercfore, the fuel cleadding safety limit 15 defined with marqgin to the condy-
tions which would produce onsct of %ransition boiling (MCPR ©f 1.0). Thune conditions repycernt A rieniti-
cant departure fron the condition intended by Jesiyn for planned operstion. Therefore, the fucl tl'f‘.';‘.nq
integrity safety limit ic cstablished such that no calculeted fuel dumaye shall result from an
abnommal opcrational trancient. Basic of the values derived for thle calety limit (or esch fuel type is
documented in Reference 1.

A. Reactor Pressure ¥ 000 psig and Core Flow > 10% of Rated

Onset of transition bciling resulte in & decrease in hoat transfer (rom the cladding and therafore
elevated cladding tomperoture and Lhe possicility of cladding fallure. However, Lhe exintence of
eritical pover, or boiling transition is not a directly obscrvable paramater 1n &n Ooperating rogct-
or., Thercfore, the margin to boiling trencition Ls calculated frow plant opurating parimeter s tuch
a® core power, core flov, fcecwetrr Lemperature, and core power digctliibution, The morgin v eseh
fucl assembly is churacterized by the critical power retio (CI'K), which 15 h: ratio of the Lundle
power which would produce onsct of transition boiling divided Ly the actval buwiwile poser. The
minimum valuc of thies ratio for any bunile in the core is thuy minimum criticel power ratio (I IPR),
It is ecssumed that the plont operation is controlled to the nominal protectave neiponts vis Lthe
instrumonted veriables (Figure 2.1-3),

The NCPR fuel cledding integrity safety limit has sufficient con.crvetium to aswure Lhat in the cveri|
of an ebnormal operotional transient initiated from the normal operating condition, more Lnan 99, 9
of the fucl rods in the corc are cxpucted to avoid bolling Lransition. The margin boelseen 2O of
1.0 (oncet of transition boiling) and the safety limit, is derived from a detailed statistical ]
snalysis considering all of the uncertaintivs in monitoring the core operating state, including
uncertainty in the boiling trancition corrvlation (sov e.q., kcfcrence 1), Recause Lhe boiling
trancition corrclotion is haced on a larce quantity of full-scale duta, there fe a very hiah con-
fidence thot opcration of & fucl sssembly at the condition of MCI' = the fuel cladding integraty
safety limit would not produce boiling tramsaition, l

Mowever, if boiling transition were to occur, cladding perforation would not be expected. Cladding
temperatures would increane to epprozimalcly 1100°F, which is bLalow the perforation temperatire of
the cladding material. This has buen verificd Ly tests in Lhe General Flectric Tocst Ruactor (COra),
whera similar fucl opcroted above the critical heat flux for a significant period of time (IC min-
utes) without cledding pecforation.

If resctor pressurce should ever excred 1400 psia during normal power oparation (Lhe limit of
applicability of the boiling tranzition corrclation), it would be ansumed that the fuel cladd ing
integrity safcty limit has been violated,

In sddition to the boiling trensition limit (MCPR) operation is conatrained to & maximum LMGRx17.5
kw/ft for 7 x 7 fuel ond 13.4kw/ft for all 8x8 fuel types. This constraint is established by

Specification 3.5.J. to provid dequat afety margin to _1l% stic
strain for abnormag opergtgngqgragsgents‘1n§t?ate§ frompkgqh
power conditions. Specification 2.1.A.l provides for equivalent
safety margin for transients initiated from' lower power con-

ditions by adjusting the APRM flow-biased scram setting by tre
ratio of FRP/MFLPD. .

1.1/2.1-4
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Sp«iﬁcalion 3.5 established the LHGR maximum which cannot be exceeded under steady power
operation

B. Core Thermal Power Limit (Reactor Pressure <800 pria)

At pressures below 800 psia, the core elevation pressure drop (0 power, 0 flow) is preater than 4.56 psi.
At low powers and flows this pressure differential is mainiained in the bypass region of the core Since
the pressure drop in the bypass region is essentially all elevation head, the core pressure drop at low
powers and flows will always be greater than 4.56 psi. Analyses show that with & flow of 28 x 10’ Ib/hr
bundle Row, bundle pressure drop 1s nearly independent of bundle power and has a value of 3.5 psi. Thus
the bundle flow with a 4 56-psi driving head will be greater than 28 x 10¢ Ibshe. Full scale ATLAS test
data taken at pressures from 14.7 psia to 800 psia indicate that the fuel assembly critical power at this
flow is approximately 3.35 MWt At 25% of rated thermal power. the peak powered bundle would have
w© be operating at 3 86 times the average powered bundie in order to achieve this bundle power. Thus,
a core thermal power limit of 25% for reactor pressures below 800 psia 15 conservauve.

C. Power Transient

During transient operation the heat flux (thermal power-to-water) would fap hehind the neutron fux due
10 the inherent heat transfer time constant of the fuel. which is 8 to 9 seconds. Also. the limiting salety
sysiem scram seltings are al values which will not allow the reactor to he operated above the safety himat
. during normal operation of during other plaat operating siualions which have been analyzed in detal
In addition, control rod scrams are such that for normal operating transicnts, the neutron flux transicnt
is terminated before a significantincrease in surface heat flux occurs. Control rod scram t imes
are checked as required by Specification 4.3:C.
Exceeding a neutron flux scram setting and a failure of the control rods 1o reduce flux 1o less than
the scram setting within 1.5 seconds does nol necessarily imply that fuel is damaged; however. for this
ification, a safety limit violation will be assumed any time a neutron flux scram seiing i3 exceeded
for longer than 1.5 seconds.

If the scram occurs such that the neutron flux dwell time above the limiting safety system setting 1s less

than 1.7 seconds. the safety limit will not be exceeded for normal turbine or generator trips, which are

the most severe normal operating transients expected. These analyses show that even if the bypass system

fails to operate, the design limit of MCPR = the fuel cladding intearity safety
limit is not exceeded. Thus , use of a 1.5 second limit provides

‘g\(e’}otn%pga? ,l,ro%fé’#fs‘ 3 sequence annuNCiation program which will indicate the sequence in which
scrams occur, such as neutron flux, pressure, cic This program also indicates when the scram setpoint is
clcared. This will provide information on how long a scram condition €xists and thus provide some
measure of the encrgy added during a transient. Thus, computer information normally will be available
for analyzing scrams; however. if the computer information should not be available for any scram
analysis, Speciticavon 1.1.C.2 will be relied on to determine if @ safety limit has been violated.

During periods when the reacior is shut down. consideration must also be given 1o waler level
requirements duc 10 the effect of decay heat. If reactor water level should drop below the top of the active
fuel during this time, the ability 10 cool the core is reduced. This reduction in core-cooling capahility
could lead 1 elevated cladding temperatures and cladding perforation. The core will be cooled suificientls
to prevent dadding melting should the water level be reduced 10 two-thinds the core height 1stablish

. ment of the safety it at 12 inches abuve the top of the fuel provides advgquatc s This level will
be continunusly monitored whenever the reciiculation pumps Are ROt OPCrating,

«Top of the active fucl is defined to be 360 inches above vessel
gero (see Bases 3.2).

11721 %
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2.1 LIMITING SAFLTY SYSTIM SETTING BASES

The abnormal operational transicnts applicable o operation of the units have been wnalyzed throughout the
spectrum of planned aperatiag conditions up 10 the rated thermul power condition of 2511 MWt In addinon, 2511
MW is the licensed mavimum stcady-state power level of the wnits. This maximum steady-state power level will
never knowingly be excevded

Conservatism 18 incorporated in the wransient analyses in estimating the controlling factors, such as void reactvity
coefhicient, control rod s ram worth, scram delay ume, peaking factors, and axial power shapes These factors are
selected conservatively with respect to their efiect on the anplicable transient resulis as detcrmined by the current
analysis model. Conservatism incorporated into the transient analysis
"s documented in Reference l. Transient analyses are initiated at the

conditions given in this Reference.

I he absolute vatue 0! INe vOIO FCACHVIty COEmeient usea in tne ANATYNS 13 CONSETVALVELY ESUMAIE 10 08 AN0UI <370
greater than the nomingl maximum value expected to occur during the core lifetime. The scram worth used has
been derated 1o be equivalent 10 approximately 807 of the tota) scram worth of the control rods The scram delay
time and rate of rod insertion allowed by the analyses and conservatively set equal 1o the longest delay and slowest
inserion rate accepiable by technical specifications. The eflects of scram worth. scram delay ume. and rod insertion
rate. sll conservatnvely applied, are of greatest significance in the early portion of the negative reacnvity inseruon l
The rapid insertion of negatine reactivity is atsured by the time requirements for $% and %insertion By the

. wme the rods are 60 inseried. approximately 4 Jollars of negative reactivity have been inserted, which strongly
wi s the wransient and accomplishes the desired effect. The times for 0% and 90% insertion are given 1o assure
prroper completion of the expected performance in the earlier portion of the transient. and 10 establish the ultimate
fully shut down sieady-siate condition

This choice of using conscrvative values of controlling parameters and iniuating uansients at the design power
Jevel produces MOre PEssIMISIC 4nsviers than would result by using expected values of control parameters and
analyzing @i higher power levels

Sicady-state operation withou! forved recirculation will not be permitted except during startup testing The analysis
10 SUPPOIL OPEralion 4l various power and fAlow relationships has considered operation with cither one of w0
recirculation pumps

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

For analyses of the therma! conseguences of the transients, the MCPR's stated in Paragraph 35K
as the limiting condition of operation bound those which are conserva-
tively assumed to exist prior to initiation of the transients.

A. Neutron Fux Trip Settings

). APRM Flux Scram Trip Setung (Run Mode)

The average power range monitoring (APRM) system, which is calibrated using heat balunce data
taken duning steady-state conditions, reads in percent of rated thermal power. Because fission
chambers provide the basic input signals, the APRM sysiem responds directly 10 average neutron
flux. During transients, the instantancous rate of heat transfer from the fuel (reactor thermal powe:)
is less than the instantancous neutron flux du. to the ume consiant of the fuel. Therefore, duning
abnormal operstional transients. the thermal power of the fuel will be less thun that indicated by the
peutron flus at the soram setting Analyses demonstrate that with a 120% scram trip sctuing none of
the abnormal operatonal transents analyzed violates the fuel salety humit, and there s g substantial

. margin trom fucl Jamape Therefore, the use of flow-referenced scram trip provides even additional
maigin
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An Incresss in tho APRM scram trip setting would decrease the margin present before the .
i fuel cladding integyrity safety limit 13 reached, The APRM scrom trip setting was determine
' by an analysis of magyins required to provide a reasonable range for maneuw':nnu d\frknq
operation, Keduclng this operating margin would increase the frequency 05 IPUrIous scrams,
. which have an adverse offect On reactor satety bucauve of the “'W“-‘-.-'*’ ther=.l stressas.
Thus, the APKM scram trip eatting was selected recaune provides adezuate margin ror ;‘\i
fuel cladding inteqrity safety limit yet allows operating margin that reduces the possibii-
ity of unnecessary scrams.

The scram trip settinq must be adjusted to cnsure that the LHGR trans ient pcnk‘u not
incteased for any combination of maximum traction of limiting power density (MFLPD) and
reactor core thermal power. The scram sotting is adjusted in accordance with the formuls
in Specification 2.1.A.1, when the MFLPD 1is greater than the fraction of rated power (FRP).
The sdjustmont may be accomplished by increasing the APRM gain DV t‘h‘_-‘ recit‘rogal.

of FRP/MFLPD, This provides the same degree of protection as reducing

aisind o initial APRM readings
the trip setting by FRP/MFLPD by raising the 1nl |
closer to the trip settings such that a scram wou}d be received at
the same point in a transient as if the trip settlings had been re-

duced by  FRP
MFLPD"

2. APRM Flux Scram Trip Setting (Refuel or Startup/Hot Standby Mode)

For operation in the Startup mode while the reactor 1is at low pressure, the APRM scram settir
of 15% of rated powser provides adequate thermal margin between the setpoint and the safety
. iimit, 25% of rated. The margin is adeguate to accormodate anticipated maneuvers associates
with powar plant startup., Effects of increasing pressure a% z2ro or low void contesnt are
minor, coll uater Croc Sartyi avellable durlng atartup LJ oot much coller wiat taatb ulready an thae
system, temuetituTe c.otiizients aze small, and control rod patterns are constrained to be
uniform by operating proce.ures ~i:<ed uo by the rod worth minimizer. Of all possible sourcr
of reactivity input, uniform control rod withdrawal is the most probable cause of significant
. power rime., Becsuse the flux distripution associated with uniform rod withdrawals does not

involve high local peaks, and because several rods must be moved to change power by & signif.
cant percentase of rated power, the rate of power rise is very clow. Generally, the heat flu
is in near equilibrium with the fission rate. In an assumed unifcrm rod withdrawal approach
to the scram level, the rate of power rise is no more than 5% of rated power per minute, and
the APRM system would be more than adequate to assure a scram before the power could exceed
the safety limit. The 15X AFRM scram remains active until the mode switch i1s placed in the
Run position. This switch occurs when reactor pressure is greater than 850 psig.

3. IRM Plux Scram Trip Setting v .

The IRM system consists of eight chambers, four in each of the reactor protection system log:
channcls. The INM is s 5-decade instrument which covers the range of power level between thi

covered by the SRM and the APRM. The 5 decades are broken down into 10 ranges, each being
one-half a decode in size,

The IRM scram trip setting of 120 divisions is active in each range of the IRM. For example
if the instrument were on Range 1, the scram setting would be 120 divisions for that range:
1ikewise, if the instrument were on Range 5, the scram would be 120 divisions on that range.
Thus, a3 the IAM is ranqged up to accommodate the increase in power level, the scrom trio set
ting ia also ranged up.

The mont slqnificant =zources of reactivity change during the power increase are due to contr:
god wit! !rawl, In order to ensure that the IRM provides adequate protection against the
single rod withdrawal error, a range of rod withdrawal accidents was analyzed. This analys:
included starting the accident at various power levels. The most severe case involves an

initisl condition in which the reactor is just subcritical and the IRM system 1s not yet on
scale.

Mditional conservatism was taken in this analysis by asruming that thae IRM charnelclosest
4o the wi*>icwrn 101 4 4 magned, The results of this 'nalviis show that the reactor i3 scramm
‘ atid o ta power Limited to 1. of rated power, thus maintaining MCPR abeve the fuel cladding

I inteqrity matety limit. Dased on the above analysis, the IRM provides protection 3Gainst

local control rod withdrawal errors and continuous withdrawal of control rods in sequence an
provides backup protection for the APRM,
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APRM Rod Block Trip Setting

Reactor power level may be varied by moving control rods or by varying the recirculaticn flow
rata., The APAM system provides a control rod block to prevent gross rod withdrawal at constant
recirculation flow rate to protect against grossly exceeding the MCPR Fuel Cladding Integrity
Safety Limit. This rod block trip setting, which is automatically varied with recirculation
loop flow rate, prevents an increase in the reactor power level to excessive values due to
control rod withdrawal, The flow variable trip setting provides substantial margin from fuel
danage, assuming a steady-state operation at the trip setting, over the entire recirculation
fiow range. The margin to the safety limit increases as the flow decreases for the specified
trip seiting versus flow relationship: therefore the worst-casa MCPR which could occcur during
steady-state operation is at 108% of rated thermal power because of the APRM rod block trip
satting., The actual power distridution in the core is established by specified control rod
sequences and is monitored continuously by the incore LPRM system, As with APRM scram trip
setting, the APRM rod block trip setting is adjusted downward (! the maximum graction of limit-
ing power density exceeds the fraction of rated power, thus Dreserving the APRM rod bleck
safety margin.

Saactor Low Water Level Scraa

The resctor low water _evel scram is set at & point which will assure that the water level used
in the bases for the safety limit is msintained. The scram setpoint is based on normal ocerat-
ing tezperature and pressure conditions because the level instrumentation is density compensated.

Raactor Low Low Water Lavel ECCS Initiation Trip Point

The amergency core cooling subsystems are designed to provide sufficient cooling to the core

to dissipate the energy associated withthe loss-of-coolant accident and Lo lielt fuel cladding
tesperature to well delow the cladding melting temperature to assure that core geomeiry remains
intact and to limit any cladding metal-water resaction to less than 1%. To accomplish thelr
intended function, the capac:ity 0f each emergency core cocling system component was astaslished
based on the reactor low water level scram setpoint., To lower the setpoint of the low water
level scram would increase the capacity recuirement for each ©f the £CCS components. Thus, the
reactor vessel low water level scram was set low encugh to permi: margin for operation, yet will
pot be set lower because of ECCS capacity cequirements,

The design of the ECCS components to meet the above criteria was dependent on three previously
set parameters: the maximum break size, the low water level scram setpoint, ard the ZCCS

initiation setpoint., To lower the setpoin® for initiation of the ECCS could lead to a iou of
effective core cooling. To raise the ECCS initiation satpoint would be in a safe direction
put it would reduce the margin established to prevant actuation of the ECCS duriny normal '
operation or during normally expected transients.

rﬁbm Stop Valvae Scram

The turbine stop valve closure scram trip enticipates the pressure, neutron flux, and hest flux
increase that could result from rapid closure of the turbine stop valvas. wWith a ascram ctrip
setting 22 100 of valve closure from full ooan, the resultant increass in suczface heat flux is
limited such that MCPR remains above the MCPR fucl cladding integraty safety lamit even during
the worst-case transient that assumes the turbine bypaes is closed.

furbine Control Valve Fast Closure Scraam

whe turbine -ontrol valve fast closure scram is provided to anticipate “he rapid increase in
pressure and neutron flux resulting from fast closure of the turbine control valves due %0 2
load rejection and sudsecuent {ailure of the bypass, i.e., it orevents MCPR from becoming less
than the MCPR fuel cladd:ing inteqrity safesy limaic for this transient, For the oaé
rejection without bypass transient from 100% power, the peak heat f£lux
(and therefore LHGR) increases on the order of 15% which provides wide
margin to the value corresponding to 1% plastic strain of the cladding.

1.1/2.1~9
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Reactor Conlant Low Pressure Initintes Main Steam Isolation Valve Closure

The low-pressure isolation at R0 psig was provided to give protection against fast rescior depres-
surization and the resulting rapid cooldown of the vessel. Advantage was taken of the scram feature which
oucurs in the Run mode when the main steamline isolation valves are closed to provide for reactor
shutdown 30 that operation at pressurcs lower than those specified in the thermal hydraulic safety limit
does not occur, alihough operation at @ pressure low than RS0 psig would not necessarily constitule an
wnufe condition. .

Main Steamline Isolation tv Valve Closure Scram

The low-pressure isolation of the main steamlines at 850 ps.g was provided 1o give protection against
rapid reactor depressurizat on and the resulting rapid cooldown of the vessel. Advantage was taken of
the scram feature in the Run mode which occurs when the main steamline isolation valves are closed to
provide for reactor shutdown o that high power operation at low reactor pressures does ROL OCCur. thus
providing protection for the fuel cladding integrity safety limit. Operation of the reactor at pressures
lower than #¢0 pug requires that the reactor mode switch be in the Startup position, where protection
of the fuel cladding integnity safety limit s provided by the IRM and APRM high neutron flux scrams.
Thus. the combinateon of main steamline low-pressure isolauon and isolation valve closure scram in the
Run mode assures the availability of neutron Hux scram proteclion over the entire range of applicability
of the fuzl cladding integnity safety limit. In addition, the isolution valve closure scram in the Run mode
anticipates the pressure and flux transients which occur during normal or inadverient isolation vaive
closure. With the scrams set at 10% valve closure in the Run mode. there is NO increase in neutron
flux.

Turhine FHC Control Fluid Low-Pressure Scram

The turbine EHC control sysiem operaies using high-pressure oil. There ar¢ several points in this o1l
system wher” a lost of oil pressure could result in & fast closure of the turbine control valves. Thit fast
closure of the turbine control valves is not protected by the turbine control valve fast closure scram since
jailure of the oil system would o result 1n the fast closure solenoid valves being actuated For 4 urmne
control valve fast closurc. the core would be protected by the APRM and high-reacilor pressure scrams.
However. 10 provide the same margins a3 provided lor the generator load rejevtion vn fust closure of the
wurbine control valves, @ scram has been added 10 the reactor protection sysiem which senses “ailure of
control oil pre:sure 1o the turbine control sysiem. This is an anticipatory scram and results in reactor
shutdown before uny significant increase in neutron flux occurs. The transient response is very similar
10 that resulting from the turbine control valve fast closure scram. The scram setpoint of 900 psig is set
high enough to provide the necessary anticipatory function and Jow enough 1o minimize the number of
SpUrious scrams Normal operating pressure for this system is 1250 psig. Finally, the control valves will
not start unul the fluid pressure s 600 puig. Therefore, the scram occurs well before valve closure
begim.

Condenser Low Vacuum Scrum

Loss of condenser vacuum occurs when the condenser can no lunger handle the heat input. Loss of
condenser vacuum imiliates a closure of the turbine siop valves and turbine bypass valves which
eliminates the heat input to the condenser. Closure of the turbine stop and bypass valves causesa pressure
transient. neutron flux fise. and an increase in surface heat flux. To prevent the cladding safety limit from
being exceeded if this occurs, a reacior scram occurs on turbine stop vaive closure in the Run mode. The
tutbine stop valve closure scram function alone is adequate 10 prevent the cladding safety himit from
heing exceeded in the event of a turbine trip transient with hypass closures

The condensct low vacuum scram is anticipatory 10 the stop valve closure scram and causcs @ scram
defore the stop valves are closed and thus the resulung transient i less severe. Scram occursan the Run
mode At 21-mch 1 vacuum stop valve closure occurs at 20-inch Hg vacuum, and bypass closure at 7-inch
Hg vacuum

1.172.1-10
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1.2 SAFLTY LIMIT BASES

The reactor covlant system jalcprity 18 an important bartricr in the presention of uncontrolled rolease of fieyon
producis. ltis csseniial ot the intereity of this sysiem be protected by establishing a pressure it 10 be observed
for all opcraung conditions and whenever there is srradinted fuel in the redctor vessel

The pressure safety it of 1128 psig 3t measured by the vessel steain space pressure indicator 18 equivalent to
1375 pup at the lowest clevating of the reactor eoolant system The 1375 pupg value is denved from the devign
pressures of the teactur prossure vessel and coolant system pipiny. The rospective decgn pressures are 1250 pug
at $75° ¥ and 1178 pig at 3607 F. The pressure safety linut was chosen as ihe lower of the pressure fransicints
permitied by the apphicable desigh codus ASME Boiler and Pressure Vessel Coade Section 1 for the pressure ves el
and USAS! 11311 Code for the reactor coolant system piping The ASMI Bouler and Proswire Vessel Code pernnts
pressure transicats up to 1N over design pressure (110% x 1250 = 1375 psig). and the USASE Code pernnts

re transients up w 2075 over the design pressure (120% x 1175 = 1410 psap) VThe safety limat pressuce of

1375 paig is refervnced 10 the kowest elevation of the primary covlant sysiem.  Evaluation methodology

to assure that this safety limit pressure is not exceeded for

any reload is documented 1n Reference 1.
The design bavis for the reactor pressure veys | makes evident the subintantial maipin of protestion agaimst failure

at the safcty pressure ot of 1375 pug The vessel has been desiencd for a genersl membrane siress no greater
than 26,700 psi at an internal pressure of 1730 psig, this 13 a fuctor of 1.5 below the yreld strengzih of 40,100 psy
8t $75° F_ At the pressure lumit of 1375 psig, the general membrane siress will only be 29,400 psi, sull safely below
the yield sirength.

The selationships of stress levels 10 yield sirenpth are comparable for the primary system piping and provide a
similar margin of protection at the establishied safety pressuie L

The normal uperating pressure of the reactor coolant sysiem is 1000 psi. Tor the turlone tip orloss of electiical load
transients, the wuthie tip scram o genciator 1oad rejection sciam together with the turbice bypass sysiem limits the

pressure to approximately 1100 pae (Refeiences 2,3 andd ) 1 addition. pressure relief valves liave been provided o
reduce the probabdiry of the safely * alves operating i the event that the tutbme bypass should fal

Fmally, the salcty valves are sized 1o keep the reactor coolant system pres i Lelow
1375 paig with no credit taken for reliefl valves dunng the postulaied full closure of all MSIVs without ducct (valwn
position switch) scram. Credi is taken Jor the neutron flux scram, however
The wduect Nlux scram and safety valve actuation, provide adequate margin
below the peak aliowable vessel pressure of 1375 pug.

Resctor pressuic is continvously moniiored in the control room during operation o a 1500 psi full-scale pressure
recorder.

References

1. "Generic Rcload Fuel Application®, NEDLE-24011-P~-A*

2. SAR, Section 11.22

3. Quad Cities 1 Nuclear Power Station firnt reload license
submittal, Section 6.2.4.2, February 1974,

4. GE Topical Report NEDO-2069), General Electric Boiling Water
Rooctor No. 1 licensing submittal for Quad Cities Nuclcar
Power Station Unit 2, Decomber 1974,

. Approved revision number at time reload analyscs are per formed.
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3.174.1 REACTOR PROTECTION SYSTEM

LIMITING CONDITIONS FOR OPFRATION

Applicubility:
Applies 10 the inurumentation and sue Al de-
vaoes which initigte a regetor scram.

Objective:

To assure the uperahility of the reacion protedtion
watem.

SURVEILIANCE REQUIREMENTS

Applicahility:

Applies to the sucveillance 2! the instrumentation
and associated devices which  imtiale  reactor
wKram

Objective:

To specify the type and frequency » surveillance to
be applied 10 the protection insirumentalion.

SPECIFICATIONS

A The setpoints. minimum number of trip sys-
wms. snd minimum number of instrument
channels that must be operible for each posi-
tion of the reactor mode switth shall be s
given in Tables 3.1-1 threugh 3.1-4 The system
response times from the opening of the sensor
contact up to and including the epeming of the
wip actuator contucts shall not exceed 50

A. Instrumentation systems shall be functiorally
tested and calibrated as indicated in Tables
411 and 412 respectively

B. Duily during rector power operation the core

power distribution shall e checked for maximum
fraction of limiting power dens-
ity (MFLPD) and compared with the

; i milliseconds. fraction of rated power (FRP)
. * 1f, during operation, the maximum when operating above 25% rated
4 . fraction of limiting power dens- thermal power. L

: ity exceeds the fraction of rated

jid power when operating above 25%

L s rated thermal power, either: €. When it is detesmined that a channel is fatled

b A
i : :
‘.
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the APRM scram and rod
block settings shall be
reduced to the values
given by the ccuations

in Soocificatiens 2.1.4.1
and 2.1.3. This m:y also
be accomplished by
{increasing the APRM
gain as described
therein.

the powsr divtribution
shall Lo chang.d such
thuat the maximum {raction
of limiting power density
po Jonger cxercds the
fraction of rated poucr,

in the unsafe condition and Column 1 of Ta-
bles 3.1-1 through 3.1-3 wannot be met, that
trip system must be put in the trippzd condition
immediaicly. All other RPS cliznne!s that man-
itor the same variable shall 2 funiuoagioy
tested within R hours The e vostomowith U
fuved channel may be untripp:d tor a pzriod of
time not w exceed | hour 10 concuct this
testing. As long as the trip system with the
failed channel cnataing at least one operabie
channel momitoring that same vartable. that
trip system oy be placed in the untapped
position for short periods of ume 19 aliow
functional testing of all RPS instrument chan-
nels as specificd by Table 4.1-1. The tnip sysiem
may be in the untripped pasition for a0 mare
than § hours per funciional st perical for this
'C“ll\:.
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gallons As indicated above, there is sufficient volume in the piping to accommodate the scram withert impairment
of the scram times or amount of inseruon of the control rods. This function shuts the reactor dow+  hile suficient
volume rer 2ins to accommodale the discharged water and precludes the situation in which a scram would be
requircd but not be able 1o perform s function adequalely

Loss of condenser vacuum occurs when the condenser can no longer handle heat input. Loss of condenser vacuum
initiates a closure of the turbine siop valves and turbine hypass valves. which eliminates the heat input 10 the
condenser. Closure of the turbine stop and bypass valves causes a pressure wransient, neutron flux rise, and an
increase in surface heat flux To prevent the cladding satety himit from being exceeded if this occurs, a reacior scram
occurs on turbine stop valve closure. The turbine stop valve closure scram funclion alone i3 adequate to prevent
the cladding safcty himit [rom being exceeded in the event of a turbine trip transient with bypass closurc.

The condenser low-vacuum scram 15 @ backup 10 the siop valve closure scram and causes a
scram before the stop valves are closed, thus the resulting transient i3 Jess severe. Scram occurs st 23 inches Hg
vacuum, stop valve closure occurs at 20 inches Hg vacuum. and bypass closure at 7 inches Hg vacuum

High radistion jevels in the main steamline wnnel above that due to the normal nitrogen and oxygen radioactivity
are an indication of leaking fuel. A scram is wnitiated whenever such radiation level exceeds seven times normal
background. The purpose of this scram is 1o reduce the source of such radiation to the extent necessary to prevent
excessive turbine coniamination Discharge of excessive amounts of radioactivity 1o the site environs i prevented
by the air gjecior off-gas monitors, which cause an isolation of the main ~ondenser off-gas line provided the himit
specified in Specification 3.8 15 exceeded

The main steamline isolation valve closure scram is sel 10 cram when the isolation valves are 10% closed from
full open This scram anticipaies the pressure and flux transient which would occur when the valves close. By
scramming at this seting. the resultant transient is insignificant.

A reactor mode switch 18 provided which actuates or hypasses the various scram functions approoriate to the
particular plant operating status (reference SAR Section 7 7.1.2). Whenever the reactor made switch is in the
Refuel or Startup/Hot Standby position, the wrbine condenser low-vacuum scram and main sieamline isolation
valve closurc scram are bypassed. This bypass has been provided for flexibility during startup and to allow repairs
10 be made 10 the turbine condenser. While this bypass is in effect, protecuion 18 provided against pressure of flux
increases by the high-pressure scram and APRM 15% scram, respectively, which are effective in this mode

If the reactor were brought (0 @ hot standby condition for repairs 10 the turbine condenser, the main sieamline
isolation valves wou!d be closed. No hypothesized single failure of single operator action in this mode of operation
can result in an unreviewed radiological release

The manual scram function 1s active in all modes. thus providing for & manual means of rapidly inserting control
rods during all mndes of reactor operanon.

The IRM system provides protection against excessive power levels and short reactor periods in the startup and
intermediate power ranpes (reference SAR Sections 7.442 and 7.4.43). A source range monitor (SRM) sysiem
is alo provided to supply additionsl neutron level informauon during startup but has no scram funcuons
(reference SAR Section 743.2) Thus the IRM is required in the Refuel and Startup/Hot Siandby modes. In
addition. protection is provided in this range by the APRM 15% scram as discussed in the bases for Specification
2.1. In the power range. the APRM system provides required protection (reference SAR Section 7 4.5.2) Thus. the
IRM system is not required in the Run mode the APRM s cover only the intermediaie and power range, the IRM's
provide adequate coverape in the startup and intermediate tange.

The high-reactor pressure, high-drywell pressure, reactor low water level, snd scram discharge volume high level
scrams are required for the Startup/Hot Standby and Run modes of plant operation. They are therefore required
10 be operational for these modes of rcacior operation.

The turhine condenser low-vacuum Cram s required only during power operation and must be bypassed 10 start
up the unit

317404
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41 SURVFILLANCFE. REQUIREMENTS BASES

A The minimum functional testing frequency used in this specification is based on a reliability analysis
using the concepts developed in Reference 1. This concept was specifically adapted to the one-out-ol-two
taken twice logic of the reactor protection sysiem. The unalysis shows that the sensors are primanly
responsible for the reliability of the reactor protection system. This analysis makes use of “unsafe failure’
rate experience at conventional and nuclear power plants ind reliability model for the sysiem. An ‘unsafe
failure’ is defined as one which negaies channel opcrability and which, due 10 11S nature, 13 revealed only
when the chanuel is functionally tested or atiempts 1o respond 1o a reul signal. Fuailures such as blown
fuses, ruptured bourdon tubes. faulted amplificrs. faulied cables. eic. which result in ‘upscale’ or
*downscale’ readings on the reactor instrumentation are vsafe’ and will be casily recognized by the
operators during o7~ raton because they are revealed by un alarm or a scram.

The channels listed in Tables 4.1-1 and 4.1-2 are divided into three groups respecting functional testing,
These are:

I. on-off sensors thai provide & scram trip function (Group 1)
2. analog devices coupled with bistable trips that provide a scram function (Group 2): and

3. devices which serve a useful function only during some resiricted mode of operation. such as
Surwp/Hot Standby. Refuel. or Shutdown, or for which the only practical test 13 one thut can be
performed at shutdown (Group 3).

, The sensors that make up Group 1 are specifically selected from among the whole family of industrial
; ‘ _ on-off sensors that have earned an < uelient reputation for reliahle operation. Actual history on this class

of sensors operating in nlclear power plants shows four failures in 472 sensor years, or a failure rate of
097 x 10*/hr. During design. 4 goal of 0 99999 probability of success (4l the $0% confidence level) was
adopied 1o assure that 3 halanced and adeguate desiyn it achieved. The probability of success is primanly
a function of the sentor fuilure raw and the et inerval A 3-month test interval was planned for
Group | sensors. This is in keeping with good operating praclice and satisfies the design goal for the
logic configuration utilized in the reactor protection system.

To satisly the long-term objective of maintaining an adequate level of safety throughout the plant
lifetime, a minimum goal of 0.9999 at the 95% confidence level is proposed. With the one-out-of-1wo
taken twice logic, this requires that cach sensor have an availability of 0.993 at the 95% confidence level.
This level of availability may be maintained by adjusting the test interval as a function of the observed
failure history (Refcrence 1). To facilitate the implementation of this technique, Figure 4.1-1 18 provided
w0 indicate an appropriate trend in test interval. The procedure is as follows:

I. Like sensors are pooled into one group for the purpose of data acquisition.

2. The factor M is the exposure hours and is equal to the number of sensors in a group, n, times the
elapsed time T(M = aT).

3. The accumulated number of unsafe fuilures is plotted as an ordinaie agaiat M 25 an abscissz on
Figure 4.1-1.

4. Afer a trend is established. the appropriate monthly test interval to satisfy the goal will be the test
interval 1o the left of the plotied points.

S. A test interval of 1 month will he used initially until a trend is esiablished.

Group 2 devices wtilize an analog sensor followed by an amplifier and a bistable trip circuit. The sensor
and amplificr arc actve components, and a failure is almost always accompanicd by an alarm and an
° indication of the source of trouble. In the event of failure, repair of substitution can start immediately.

An *as-is* failure is onc that *sticks’ midscale and 1s not capable of going either up or down in response

Mi1740-8
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switches, hence calibration is not spplicable; ie. the swiich is either on or off Rased on the above, no

calibration is required for these instrument channels

B. The MFLED (hall be cheched once per day 1o determine if the APRM scram requircs adjustment. This may

normally be done by checking the LPRM readings. TIP traces, or process compuler calculations. Only
a small number of control rods are moved daily, thus the peaking factors are not expecied to change
significanily and 4 daily check of the MFLPD 1s adequate.

References
I. 1. M. Jacobs, ‘Reliability of Lngincered Safety Features us u Function of Testing Frequen

Yol 9, No. 4, pp *'9-312. July-August 1968.

cy.' Nuclear Safety.
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Ventun tubes are provided in the main sicamline: a4 2 means of measuring steum flow and alse limiting the loss
of mass inventory from the vessel duting a steamhine hreak accident. In additon 10 monitoring sieam flow.
instrumentation is provided which + uses @ trip of Grovp | isolation valves. The primary functian of the
it winentation s to detect i oreak - ae muin siwamhne, thus only Group | valves are closed. For the worst-case
sccident main sieambine hrerk autude the drywell tuetnp setting of 120% of rated steam flow, in conjunclion
with the fow limiers and man steambing valve closure. himits the mass inventory loss such that fuel 15 not
wncovered, fuel lemperatures remain less than 1500° F,and release of radioactivily 10 the envifons is weli below
10 CFR 100 guidelines (refeience SAR Sections 14239 and 142.3.10)

Tcmpumrc-moni!ming \nstrumentation is provided n the main steamline tunnel to detect leaks in this aree
Trips are provided on this instrumentation and when evcecded cause closure of Group | solation valves I
seuting of 2007 F is low enough to detect leaks of the order of § 10 10 gpm: thus 1t 1 capable of covering the entire

wrum of breaks. For large Breaks, it is @ backup to hiph-steam flow instrumentation discuseed akove. amd 1ot
small hreaks with the resuluing small release of radioactivily, Bives isolation hefore the gundelines of 10 CLR 100

are exceeded.

High-radiation monitors in the main weamline tunncl have been provided to detect gross fuel fatlure This
instrumentation causcs closure of Group | valves, the only valves requircd 1o close for this aceident. With the
estaMished seting of 7 times normal bachground and m.in steamline isolation vaive closure, fission product
release is limited s0 that 10 CHFR 100 guidehnes arc not excecded for this acvident (reference SAR Secuon
122407

Pressure instrumentation is provided which trips when main steamline pressure Jrops helow RS0 paig A trip nf
this instrumentation results in closure of Group | isolation valves, In the Retuel and Startup/ 1ot Standhy meddes
this trip function is hypassed This function is provided primarily 10 provide proteciion apatnst 4 presture regulvor
malfunction which would cause the control and/or bypass valve to open. With the trip set at 830 pug. imentory
Joss is limited so that fuel i« not uncovered and peak cladding temperatures are much less than 15007 F, thus, there
are no fission products available for release other than those in the reactor waler (reference SAR Section

1y

The RCIC and the HPCI high flow and temperature instrumentation are provided 1o detect & break in their
gespective piping Tripping of this instrumentation results in acruation of the RCIC or of HPCI isolation valves
Tripping logi for this function is the same as that for the main weamling isolatinn valves. thus all sensurs an
required 10 be operable vrin 4 tnipped condinion o meet the single-farlure ericnid Ll 1o seitings ol 200 Foand
W% of design flow and vaive closure time are auch that cure uncovery is prevented and fssion product release
s within limits.

The instrumeniation which initiates ECCS action is arranged in d one-out-of-1wo taken twice logic circuit Unlike
the reacior scram circuits, howsver, there is one tnp sysiem associated with each function rather than the two tnp
systems in the reacior protection system The single-failure criteria are met by virtue of the fact that redundant core
wading functions are provided. c.g. sprays and aviomatic blowdown and high-pressure coolant injection. Fhe
specification requires that if a tnp system becomes inoperable. the sysiem which it activates is declared inoperable.
For example, if the trip sysiem for core spray A hecomes inoperable. cure sprav A 1 declared inoperable and the
aut-of-service specifications of Specificanion 3.5 govern. This specincation presenes the effeetiseness of the system
with respact 1o the single-falure Crierid even during periods when mainienance or 1estng 1s being performed

The contro! tnd block functions are providad 1o prevent excessive control rod withdiawal o that MUI'R Joes not

go below the MCPR Fuel Claddina Integrity Safety Limit.
The trip logic for this function is onc out of n; €., any trip on one of the six APRM s ¢ight 1M

jour SRM’'s will result in a rod block. The mimmum instrument channel FOYUITEMUNIS Asure sullivient
instrumentation 10 assure thai the single-fuilure €riteria are met. The minimum ssirument channel reguirements

for the RBM may be reduced by one for 4 short period of time 10 uiiow for Mmaticnance, testing, of calibranon

This time period is only~3 of the operating time i 3 month and does not significantly increase the nsh ol

preventing an inadverient control rod withdrawal

227412-6
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The APRM rod block function is flow binced and prevente a significant
reduction in I'CPR, e=pecially during operation nt reduced flow., The
APRM providca gross core protection, f.e., limite the groos

of control rods in the normal withdrawal seguence.

In the refuel and startup/hct standby modes, the APRM rod block function
is set at 12% of rated power. This control rod block provides the same
type of protection in the Refucl and Startup/Hot Standby modes as the
APRM flow-biared rod block drec in the kun mode, i.e., prevents control
rod withdrawal before A scram is reached, '

The RBM rod block functior provides local protection of the core, {.e.,
the prevention of trvansition boiling in a local region of the core for

8 single rod withdrawal error from a limiting control rod pattern. The
trip point is flow biased. The worst-care single cuntrol rod withdrawal
error is analyzed for each reload to assure that, with the specific trip
settings, rod withdrawal is blocked before the MCPR reaches the fuel
cladding integrity safety limit,

Below 30% power, the worst-case withdrawal of & single control rod with-
out rod block action will not violate tho fuel cladding intenrity

safety limit. Thus the RDM rod block function is not reguired below this

power level,

The IRM block function provides local as well as gross core protection.
The scaling arrangement is such that the trip setting is less than a
factor of 10 above the indicated leve), Analysis of the worst-case

accident resultes in rod block action before MCPR approsches the MCPR fuel

cladding integrity safety limit,

A dovwnscale indi atinn on an APRM or IRM o anindicaton the instrument has failed or 18 Lot semsitive enough
In either case the instrument @it not respond to chaapes in conirol rod motion, u\d the control rod motion is (llus
prevented The downscale trips are set at 37128 of full scale

The SRM rod block with < 100 CPS.and the detecior not fully inserted assures that the SRM s are not withdiawn
from the coie prior 1o commuencing rod withdrawal for storiup The scram doscharpe volume high weier level rod
blusk provides annuncistion for opeiator actiun The alarm seipuint has been selucied 1 provide adequate nme
10 allow detzrminauon of the cause of level increase and cotrective ACHION PrIOT (O AVILIMATIC SCTAM INIALON

For cffective emergency core conliag for small pipe breaks. the HPCT sysiem must function. since reacta pressure
does not decrease rapitly enough 1o allow ernther core spray or LPCLio opers * 1o e The auiomatic pressure
rehiel funcuon s provided a< a bachup 1o the HPCEHin the ovent the HPCE docs not operate The arranpement of
the 1ipping contacts i such as 1o provade this function w hen nocessary and munmze spunious opecation The mp
RS Biven w the specilication are adeguate 0 assuie the above criter are met (refercome SAR Sccton 62 6 1)
The speaification preserves the effeciivencss of the system duning periods of mamicianae, loung, or calibration
and alsg minimizes the risk of snadverient operation. 1 ¢, enly onc inctrument channe! out of soivice

Two air epector ofl-pas mwnitons e provaded amd, when ther e point is reached. cause an solation of the aie
epector ofl.pas hine Botavon somated when both mstiomens reach their high tap gt or one s an wpseale
tnp and the other o downseale tng There is g TS munue delay betore the air egeetor off-pas ivalation valve is closed
Thas delay s accounicd for by the Weminute hobdup tme of the off-gas before it as released 1o the chimney

Both instruments are required for tap, hut the instiuments are so designed that any imstrument folure pives »
downscale tnp The tap settings of the instrumuents are set 3o that the chamney release sate bt given
Specification 3 8 A 2 i not eacecdunl

Four radiation monitors are provaded in the reactor building ventilation ducts which inittate nolanon of the
reactor building and operation of the stamiby pas reatment system. The monttirs are located i the reacion
duilding sentibatin doct Ve g bogie o one-out-of twa for each ser and each set can imtiaste a toipondependent
of the othor st Any upscake tap will Couse the desped actwon Top settinpe of 2 mR/7he for  Lontons an the
wventlotm duct ane hascd wpon ot nermal sentl st sol v asd stindby Poas ot ne avaicm oper st
8o that the semnbation stad ok s b saven m Spoobication VEA S sonotevcovdod Twe sadiation moatton
ors provided on the robic oy Boor whuich imtase sobation of the eactos buiddog and operation of the standby
£ veatmont spsioms The g Jopn i oncamt of swo Top somps of 100 mitZhe for the omtons on thy
refuching ot v based wpemn ivetestong mosnmal ventibations sobaon and standby pas eatm ot sysiem operatin
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80 that none of the acuivity released during the refueling accident leaves the reactor building via the norm
ventilation stack but that all the activity 13 processed by the standby gas treatmen

The instrumentation which is provided 1o monitor the postaccident condition

instrumentation histed and the hinr cond ns for operation on these sysiems ¢

the containment follow

operator w th a dectailed know

make logical decisions regarding

The specifications allow for postaccident instrumentation to be out of service for a period of 7 days. Thus penod

is based on the fact that several diverse instruments are available for guiding the operator should an accident occur,
on the low probability of an instrument being out of service and an accicent occurring in the 7-day period, and
cn engineering judgment

The normal supply of air for the control room ventilation system comes from outside the service building In the

event of an accideni, this source of air may be required 10 be shut down to prevent high doses of radiauon in the
control room. Rather than g"u\‘de" olation fung mn | or r instalied in the intake air duct
signals which indicate an accident, e, high drywell j Sus B TIE ¢ un steamline high flow, or high
radiation in the reactor buiiding venulation duct, will cause wolation of the intake air to the control room The
above trip signals result in immediate isolatuon of the control room ventilation sysiem and thus minimize any
radiation dose
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TABLE .23

MUSTRUMENTATION THAT IAITIATES ROD BLOCK

APRM wscale (fow bas)t”

APRM wscale (Refuel and Startup/Mo!
Standby m de)

APRM dowmscale”!

Rod block montor upscale (flow bias)”
Rod block mondtor downscaie'”’

BM downscake m

RM wpscae™

S detector not m Startup position'

WM detector not & Startup position™

S wscak
SR downscae'”

W water level n scam discharge volume

g Lovel Jetting

<fo.650w_+ 437) _FRP
t o ]urx,po
£12/125 tull scale

Z3/125 tll scake
<0 650w + 427
23/125 Wl scake
237125 Wil scake
£108/125 full scale

22 feet below core center-
fine

212 feet below core center-
e

%10° counts/sec
2107 counts/ sec
<25 gallons

1. Por the Startup/Hot Standby and Run poritions of the reactor mode cclecter
switch, there¢ shall be two opc-able or tripped trip systems for cacu lunc-

tion except Lhe SRM rod blocks.

TRM upucale and IRM downscale nced nobl be

operable in the Kkun pasition, APHM down=cale, APRM upecale ([llow biased),
and RNAM down:cale need not Le operable in the Startup/Hot Standuy mode.

The KAM upscule nced not be operuble ut less than 3

rated thorwmal power.

One channcl may be bhyparxsed above 30% rated thermal power provided that

e limiting control rad patltern does nol exist,
one channcl per trip system, if the [lrst column cannot be met [or onc of
the twn trip systems, this condition may exist for up to 7 days provided
that during that time the operable syctem 18 functionally tested im-

if this condition lasts longer thuan 7 days
If the firet column cannot be met for Loth

mediately and dally therealter;
the system chull Le tripped.

trip systems, the systems shall Le tripped.

2. Wy, 18 the percent of drive flow required to produce a rated core flow of

million 1b/hr. Trip level setting is in percent of rated power

511 Mwt).

C AR BB A AR
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R dowarcole Moy be Bypansed whes £ & o8 3 el (ange
Thes function & Dypassed when the comnt rate & 2160 CPS.

Ome of the fow SRN spuly May be Uyprise
Thas SAM hnction may be bypassed @ the hugher RN ranges anges 8.9 and 10) when the IRM spscale red block i spetsble

Hmdlh.-m-hm—nm:mnuum:mnnumMummmh“S!m
Thas R Anction acowes when (he (sacior mode swrtch o m ihe Reluel or Stertup/Hot Standby poston
Tha @ © bypassad when the SEM = helly sowr ol
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TABLE 324

POSTACCIOENT MONITORING INSTRUMENTATION REQUIREMENTS?

Batrwsen
Blinimwmn Byenber Revsowt
of Operadie Location  Member
Caanaaly'! 1V Parama ler Suit | Provided Kange
1 React: preswre 901~-5 1 01500 psig
4 01200 payg
L] Reactor water hevel 901-? 2 100 inches + 200 inches
10 inches is 10p of twell *
" Torus weter ampersture 901-21 2 0200° F
1 Yorus sir wmperature 901~-21 2 0600" ¥
Tors water level, 901-2 1 25 Inches - + 25 inches
,ou ndicator
Torus watwr level, 1 18 nch range
wght gless
] Torus pressure 901-8 1 & Inchas Mg 1o S puig
' Orywell prassurs 901~ | & Inches Hg 10 5 piig
Ow 75 ;g
2 Drywell wmpersture 9201-31 % 000" ¢
2 Neutron muonitoring 901-5 4 0.1-10* crs
la Torus 1o drywell 2 03I pic
dfferential pressure
e

1. instrument channels required during power operstion t moniior postaccident conditions
2. Provisions are marte for local sampling and monitoring of drywel! stmosohere

*Top of active fuel is defined to be 360 inches above vessel
gero (See Bases 3.2).

3.2/42-15
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would be such that the rod drop accident
design limit of 280 cal/gm. is not exceedad.

Amendment No. 61
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3. The control rod drive housing support

sysiem shall be in place during reactor
power operation and when the reactor
coolant system is pressurized above
atmospheric pressure with fue! in the
reactor vessel, unless all conirol rods
are iully inserted and Specification
JIA L s met

a. Control rod withdrawal sequences
shall be established so that max-
imum reactivity that could be
added by dropout of any incre-
ment of any one control blade

b. Whenever the reactor is in the
Surtup/Hot Standby or Run
mooe below 20% rated thermai
power, tne rod worth minimizer
shall be operable. A second opera-
tor or qualified technical person
may be used as a subsutute for an
inoperable rod worth minimizer
which fails after withdrawal of at
least 12 control rods 10 the fully
withdrawn position. The rod
worth minimizer may also be
bypassed for low power physics
testing to demonstrate the shais
down margin requiremen’
Specification J3A if » e
engineer 1s present a’ . e
step-by-steprod mo < .
test procedure

4. Control rods shall not be withdrawn

for startup or refueling unless at least
two source range channcls have an
observed count rate equal 1o or greater
than three counts per second and these
SRM s are fully inseried.

During operation with himiting con-
trol rod pauerns, as determined by the
nuclear engineer, cither:

a. both RBM channels shall be
operablc,

b. conirol rod withdrawal shall be
blocked, or

nNrR=29

AV43-)

3. The correctness of the conurol rod

withdrawal sequence input to the
RWM computer shall be verified after
loading the sequence

Prior 10 the start of control rod with.
drawal towards criticality, the capabil-
ity of the rod worth minimizer to
properly fulfill its function shall be
verified by the following checks:

8. The RWM computer online diag-
nostic test shall be successfully
performed.

b. Proper annunciation of the seiec-
ton error of one out-of-sequence
control rod shall be verified.

¢ The rod block function of the

RWM shall be verified by with-
drawing the first rod as an out-
of-sequence control rod no more
than to the block point

Prior 10 control rod withdrawal for
startup or duning refuching, verify that
at least two source range channels
have an observed count rate of at least
three counts per second.

When a limiting control rod pattern
exists, an instrument functional test of
the RBM shall be performed prior 1o
withdrawal of the designated rod(s)
and daily therealter,
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the operating power level shall be

limited so that the MCPR will re-
main above the MCPR fuel cladding

integrity safety limit assunming a sin-

gle error that results in complete
withdrawal of any single operable
conirol rod

C. Scram Insertion Thmes

Amendmeit qu . 61

The averape swram inseruon time, ba-
sed on the deenergization of the scram
pilot valve solcnoids at time zero. of all
operable control rods in the reacior
power operation condition shall be no
greater than

Average Scram
% Inserted From  Insertion
Fully Withdrawn Times {sec)
b ] 0.37%
20 0.900
50 2.00
90 3.5

The average of the scram insertion
times for the three fastest control rods
of all groups of four control rods in a
two by two array shall be no greater
than:

% Inscried From  Averuge Scram
Fully Withdrawn  Times (sec)
5 0.39%
20 0.954
S0 2.12
90 3.80

The maximum scram insertion time
for 90'%. inscrtion of any operable con-
srol rods shall not exceed 7 seconds.

If Specification 3.3.C.1 cannot be met.
the reactor shall not be made super-
critical: if operating. the reactor shall
be shut down immediatcly upon deter-
mination that average swram time is
deficient.

If Specitication 3 1.C 2 cannot be met,
the deficient control rond shall be con-

AWV4N-4

- ——————

C. Scram Insertion Times

I. Afer refueiing ovtage and prior to

operation above 30% power, with rc-
acior pressure ubove ROU puig. all con-
trol rods shall be subject (0 scram-time
measurements from the fully with-
drawn position. The scram times shall
be measured without reliance on the
control rod drive pumps.

2. Fcilowing & controlled shutdown of

the reactor, but not more frequently
then 16 weeks nor less {requently than
32-weck intervals, 50% of the control
rod drives in each quadrant of the
reactor core shall be measured for the
scram times specified in Specification
33.C. All control rod drives shall have
experienced scrum test measurements
each ycar. Whenever all of the control
rod drive scram times have been mea-
surcd, an eviluation shall be made 10
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Control Rod Withdrawal

1. Control rod dropout accidents as discussed in Refcrence 1 cun lead

to significant core damage. If coupling integrity is mainteined,
the possibility of a rod dropout accident is ecliminated. The over-
travel position feature provides a positive check, as only uncoupled
drives may reach this position.

Neutron instrumentation response 10 rod movement provides & verification that the rod i
Wllowing its drive. Absence of such response to drive movement would indicate an wncoupled
condiion

2. The control rod housing support resiricts the outward movement of a control rod o less than
3 inches in the extremely remote event of a nousing failure The amount of reactivity which could
be added by this small smount of rod withdrawz', which is less than » normal single withdrawal
increment. will not contribute 10 any damage to the primary coolant system The design basis is given
in Section 6.6 1. and the design evaluation is piven in Section 6.6 3 of the SAR. This support is not
required if the reactor coolant sysiem is at aimospheric pressure, since there would then be no driving
force 10 rapidly eject a drive housing Additionally, the suppori is not required 1 21! conirol rods are
fully inseried o1 if an adequate shutdown margin with one conirol rod withdrawn has been
demonsirated, since the rescior would remain subcritical even in the event of complete ejection of the

strongest control rod

Control rod withdrawal and insertion sequences are established to
asgure that the maximum insequence individual control rod or control
rod scgments which are withdrawn could not be worth cuouph Lo causc
the rod drop eccident design limit of 280 cal/gm to Lo exceeded if
they were to drop out of the core in the manner defined for the rod
drop accident. These sequences are developed prior to initinl oper-
ation ol the unit following any refueling outage and Lhe requilrement
that an operator follow thene ncquences is supervived by the KWM or
a second quulificd statlon employcee., These scquences arc developed
to limit reactivity worths of control rods and
wgether with the intepral rod velocity limiters and the action of the control rod drive svstem,

limits potential reactivity insertion such that the results ol @ control rod drop accident will not evceed

& maximum fuel enerpy content of 280 cal/pm The peak fuel cathilpy of 280 cal/pm is below the

enerpy content &t which rapid fuel dispersal and primary sysiem damage have been found 1o occur

based on eaperimental data us s discussed in Reference D |

The analysic of the control rod drop accident was originally presenied in Sections 7.9.3, 14.2 1 2 and
142.1.4 of the SAR linprovements in analvucul capability havc allowed 2 more refined analysis of
the control rod drop scuident.

Thesc techniques are described in a topical renort (Reference 2) and

two supplements (Refecrences 3 and 4), In addition, s banked position
withdrawal sequance decscribed in Reference 5 has been developed Lo
further reducce incremental rod worths, Method and bssly for the rod
drop accident analyses arc documented in RBefurcnee 1.

By using the analytical moduls described in those reports waupled with eontervative or worst-case
input parameicrs, it has been determined that for power levels less than?U%% of raed power, the
specificd limit on insequence coniral rod or control 1od sepment worths will limat the peak fuel
enthaipy 10 less than 280 cal/p Above 20'% power cven single operator errors eannot result in
out-of-sequence control rod woriths which are suflicient to reach a peak fuel enthalpy of 280 cal/g
should a postulaicd control rod drop accident occur

The following paramcters and worst-case assumptions have been
utilized in the analysis to determine compliance with the 280 ceal/gm

peak fuel enthalpy. Each core reload will be a d
eonformance to the limiting parametera. e (e ey

@. an interassembly local peaking factor (Reference G).

3.3/4.3-8
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b. the delayed neutron fraction chosen for the bounding reactivity curve l
‘ c. a berinning-of-11fe Doppler reactivity feedback

d. scram times slower than the Technical Specification rod scram insertion
rate (Section 3.3.c.1)

L

e. the maximum possible rod drop velocity of 3.11 fps
f. the design accident 'nd scram reactivity shape func.ion, and
g. the moderator temperature at which criticality occurs

In most cases the worth of insequence rods or rod segments in conjunction |
with the actual values of the other important accident analysis parameters
described above, would most likely result in a peak fuel enthalpy sub-
stantially less than 280 cal/g design limit. H
Should a control drop accident result in & peak fuel energy content of 280 cal/g. fewer than 660 (7 = '
7) £+ rods are conservatively esimated to perforate This would result in an offsite dose well below
the guideline value of 10 CFR 100. For § x 8 fuel, fewer than 850 rods are conservatively estimated
1o perforate, with nearly the same consequences & for the 7 x 7 fuel case because of the rod power
differences.
The rod worth minimizer provides automatic supervision 1o assure that oul of sequence control rods
will not be withdrawn or inserted; ie. it limits operator deviations from planned withdrawal
sequences (reference SAR Section 7.9) It serves as a backup to procedural contro! of control rod
worth. In the event that the rod worth minimizer is out of service when required. a licensed operator
. or other qualified technicul employee can manually fulfill the control rod panern conformance
function of the rod worth minimizer. In this case, the normal procedural controls are backed up by
independent procedural controls 1o assure conformance

4. The source range monitor (SR ) system performs no auiomatc safety system function, ie, it has
no scram function. It does provide the operator with a visual indication of neutron level This is
needed for knowledgeable and efficient reactor startup at low neutron levels. The consequences of
reactivity accidents are functions of the initial neutron fiux. The requirement of at least 3 counts per
second assures that any transient, should it occur, begins at or above the initial value of 10" of rated
power used in the analyses of transients from cold conditions. One operable SRM channel would be
adequate to monitor the approach to criticality using homogeneous patterns of scattersd control rod
withdrawal. A minimum of two operable SRMs is provided us an add=d conservausm.

s. The rod block monitor (RBM) is designed (o sutomatically prevent fuel damage in the event of
erroneous rod withdrawal from locations of high power density during high power operation. Two
chunnels are provided, and one of these may be bypassed from the console for maintenance end/or
testing Tripping of one of the channels will block erronsous rod withJrawal soon enough to prevent
fuel damage This system hacks up the operator, who withdraws control rods according 10 a wnitien

sequence. The specified resiricions with one channel out of service conservatively assure that fuel
damage will not occur due to rod withdrawal errors when this condition exists. During reacior

operation with certain limiting control rod patterns, the withdrawal of
a designated single control rod could result in one or more fuel rods with
MCPhR's less than the MCPR fuel . ladding integrity safety 1imit .During use of such patterni
it is judged that testinz of the Rb 4 system to assure its operability prior to withdrawal of such rods
will assure tha' _.aproper withdra wal does nol occur. It is the responsibility of the Nuclear Engineer
10 identify these limiung paterns and the designated rods either when the patierns are ininally
° established or as they develop due (0 the occurrence of inoperable control rods in othe, than limiting

patterns.

3.3/4.3-9
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C. Scram Insertion Times

The control rod system is analyzed to bring the reactor subcritical at
a rate fast enouzh to prevent fuel damage, i.e., to prevent the MCPE
from hecoming less than the fuel cladding integritv safety limit.

“Analysis of the limiting power transient shcws that the negative
reactivity rates resulting from the scram with the average response of
all the drives as given in the adbove specilication, provide tre ra2quired
protection, and MCFR remains greater than the fuel cladding integrity
safety limit. The mimimum amount of reactivity to be inserted durina a scram

is controlled by permitting no more than 10% of the eperable rods to have lom
scram times. In the analytical treatment of the tiansients, 290 milliseconds are |
allowed between a neutron sensor reachina the scram point and the start of mtion
of the control rods. This is adequate and conservative when compared to the
typically observed time delay of about 210 milliseconds. Approximately 90 |
milliseconds after neutron flux reaches the trip point, the pilot scram valve
solenoid deenergizes and 120 milliseconds later the control rod motion is

estimated to actually begin. However, 200 milliseconds rather than 120
milliseconds is conservatively assumed for this time interval in the transient
analyses and is also included in the allowable scram insertion times specified

in Specification 3.3.C. The scram times for all control rods will be determined

at the time of each refueling outage. A representative sample of control rods

will be tested following a shutdown. Scram times of new drives are

approximately 2.5 to 3 seconds; lower rates of change in scram times following
initial plant operation at power are oxpected. The test schedule provides
reasonable assurance of detection of slow drives hefore system deterioration

beyond limits of Specification 3.3.C. The proqram was Aeveloped on the basis

of the statistical approach outlined helow and judament,

The history of drive performance accumulated 10 date indicates that the 90% insertion times of new and
overhauled drives approximaic a4 normal distribution about the mean which tends 1o hecome shewed
toward longer scram times as operating time is accumulated. The probabiliy ol a drive not exceeding the
mean 90% inscrtion ume by 0.75 seconds is greater than 0999 for a normal distribution The
measurement of the scram performance of the drives surrounding a drive exceeding the expecied rangc
of scram performance will detect Jocal variations and also provide assurance that local scram time limits
are not excecded. Continued monitoring of other drives excecding the expecied range of scram times
provides surveiilance of possible anomalous performance

The numerical values assigned 1o the predicted scram performance are based on the analysic of the
Dresden 2 startup dita and of data from othe: BWR's such as Nine Mile Point and Oysier Creck

The occurrence of <cramn times within the limits, but significantly longer than averape, should b viewed
as an indication of a systematic problem with contiol rod drives. espeaially if the number of drives
exhibiting such scram times exceeds cight, the allowable number of inoperable rods.

334310
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The occurrence of scram times within the imits. but sienificantly longer than average, should be view-4
s an indication of a systematic problem with control rod drives, especially if the number of drives
exhibiting such scram times exceeds eight, the allowable number of inoperable rods

D. Controi Rod Accumintors

The basis for this specification was not described in the SAR and is therefore presented in its entirery
Requiring no more than one inoperabie accumulator in any nine-rod square array is based on 4 scué{
of XY PDQ-4 quarter core calculations of a cold clean core. The worst case in a nine-rod withdrawyl
sequence resulied in a h, < 1.0 Other repraung rod sequences with more rods withdrawn resulied in
l.. > 1.0. At reactor pressares in excess of 800 psig. even those control rods with inoncrable
accumulators will be able 10 meet required scram insertion times due (o the action of reactor p}c\surr
In addition. they may be normally inserted using the control rod drive hydraulic system Procedural
control will assure that control rods with inoperable accumulators will be spaced in a onc-in-nine array

rather than grouped together

E.  Reactivity Anomalies

During each fuel cycle. excess operating reactivity varies as fuel depletes and as any burnable poison in
supplementary control is burned. The magnitude of this excess reactivity may be inferred from the critical
rod configuration. As fuel burnup progresses. anomalous behavior in the excess reacuvity may be detecred
by comparison of the critical rod pattern selected base states to the predicted rod inventory at that state
Power operating base conditions provide the most sensitive and directly interpretable data relative 10 core
reactivity. Furthermore. using power operaung base conditions permits frequent reactivity comparisons.
Requiring a reacuvity comparison at the specified frequency assures that a cnmp:mson' will be made
before the core reactivity change eaceeds 1% Ak. Dewviations in core reactivity greater than 1 Mk are
not expected and require thorough evaluation A 1% reactivity limit is considered safe, since an insertion
of the reacuvity into the core would not lead 1o transients exceeding design conditions of the reactor

system.

F. Economic Generaiion Control System

Operation of the facility with the economic generation control system (EGC) (automatic flow control)
is limited 1o the range of 65% 10 100% of rated core flow. In this low range and with reactor power above
20%, the reactor could safely tolerate a rate of change of load of 8 MWe/sec (reference SAR Secuion

7.3.5).

Limits within the EGC and the flow control system prevent rates of change greater than approximarely
4 MWe/sec. When EGC is in operation, this fact will be indicated on the main conirol room console. The
results of initial testing will be provided to the NRC before the onset of routine operation with EGC.

Reverences

1. "Generic Relnad ruel Application", NEDE-24011-P-A%

2. C.J Paone. R C Siirn. and ) A Wooley, ‘Rod Drop Accident Analysis for Larne BWR '
NLDO-10£27, March 1972 . " ge BWR W GL Topical Repors

3. C JPione. R C Surn.and R Young. *Rod Drop Acciden: Analysis for Larre BWR'S Sunnle
GE Top:zal Report NEDO- 10527, July 1972, : ¢ . Supplement |,

B. ). M. Hivn, €. J Puone, and R C Stirn, *Rod Drop Accident Analysi for Large BWRY, Addendum 2
Exposed Cores,' Supplement 2, GE Topicai Report NEDO-10527, January 1973, ‘

5.C. J. Paone, "Banked position withdrawal scquence,” Licensin
topical Report WEDO-21231, Junuary, 1977. ; .

6. Tc include tiie power spike ¢ffect caused by gaps between fucl pellets.

*Approved revision number at L)me rcload fuel analy.es are jporlormed,
1 33401 |
\ ' !
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3.4 LIMITING CONDITIONS rFOR OPERATION BASES

A. The design objective of the standby liquid control system is to
provide the capability of bringing the reactor from full power

to a cold, xenon-free shutdown assuming that none of the witharawn
control rods can be inserted. To meet this objective, Lhe liquid

control system ls designed to inject a quantity of boron which
produces a concentration of no less than 600 ppm of boron in the
reactor core in approximately 90 to 120 minutes with imperfect
mixing. A boron concentration ¢ 600 ppm in the reactor core is
required to bring the reactor from full power to 3% 4k or more

: suberitical condition considering the hot to cold reactivity swing,

xenon poisoning and an additional margin in the reactor core for umperfect mixing of the
chemical solution in the reactor water. A normal quantity of 3470 gallons of solution having a 134%
sodium pentaborate concentration is required to meet this shutdown requirement

The time requirement (90 to 120 minutes) for insertion of the boron solution was selected o overnde
the rate of reactivity insertion due 1o cooldown of the reuctor following the xcnon poison peak bor a
required pumping rate of 19 gpm. the maximum storage volume of the boron solution is established as
4875 gallons (195 gallons are contained below the pump suction and, thercfore. cannot be inserted)

Boron concentration, solution temperature. and volume are checked on a frequency to assure a | b
reliability of operation of the system should it ever be required. Experience with pump operability
indicates that monthly testing 1s adequate 1o detect if failures have occurred.

The only practical time to lest the standby liquid control system is during a refueling outage and by
initiation from loca! stations. Components of the system are checked periodically as described above and
make a functional test of the entire system on a frequency of less than once each refuehing outage
unnecessary. A test of explosive charges from one manufacturing batch is made 1o assure that the charges
are satisfactory A continual check of the firing circuit continuity is provided by pilot lights in the control
room.

B. Only one of the two standby liquid control pumping circuits is needed for proper operation of the system
If one pumping circuit 1s found to be inoperable. there is no immediate *ireat to shutdown capability,
and reactor operation may continue while repairs are heing made Assurance that the remuining system
will perform its intended function and that the rehability of the system s good v obtuned by
demonstrating operetion of the pump in the operable circuit at feast once darly. A reliability analysis
indicates that the plant can be operated safely in this manner for 7 days

C. The solution saturation temperature of 13% sodium pentaborate, by weight, is 59° F. The solution shall
be kept at least 10°* F above the saturation temperature 1o guard against boron precipitation. The 10° F
margin is included in Figure 33-1 Temperature and hiquid level alarms for the system are annunciated
in the conirol room

Pump operability is checked on a frequency to assure a high reliability of operation of the system should
it ever be required.

Once the solution has been made up, boron concentration will not vary unless more boron or more water
is added. Level indication and alurm indicate whether the solution volume has changed, which might
indicatc a possible solution concentration change. Considering these factors, the testanterval has been
establiched

3.4/4.4-3
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is being done which has the potenual
for draining the reactor vessel.

When irradiated fuel is in the reactor
and the vessel head is removed, the
suppression chamber may be drained
completely and no more than one con-
trol rod drive aousing opened at any
one time provided that the spent fuel
pool gate is open and the fuel pool
water level is maintained at a level of
greater than 33 feet above the bottom
of the pool. Additionally, 2 minimum
condensaie storage reserve of 230,000
gallons shall be maintained, no work
shall be performed in the reactor vessel
while a control rcd drive housing is
blanked following removal of the con-
trol rod drive, and a special flange
shall be available which can be used to
blank an open housing in the event of
a leak.

When irradiated fuel is in the reactor
and the vessel head is removed, work
that has the potential for draining the
vessel may be carried on with less than
112,200 ft* of water in the suppression
pool, provided that (1) the total vol-
ume of water in the suppression pool,
refueling cavity, and the fuel storage
pool above the bottom of the fuel pool
gate is greater than 112,200 M3
(2) the fuei storage pool gate is re-
moved; (3) the low-pressure core and
containment cooling systems are oper-
able: and (4) tne automatic mode of
the drywell sump pumps is disabled.

G. Maintenance of Filled Discharge Pipe

L.

Whenever core spray, LPCI mode of
the RHR, HPCI, or RCIC are required
to be operable, the discharge piping
from the pump discharge of these sys-
tems to the last check valves shall be
filled. :

Amendment No. 6]
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G. Maintenance of Filled Discharge Pipe

The following surveillance requirements shall
be adhered to to assure that the discharge
piping of the core spray, LPCI moce of the
RHR, HPCI, and RCIC are filled:

1. Every month prior to the testing of the
LPCI mode of the RHR and core spray
ECCS, the discharge piping of these
svstems shall be vented from the high
point and water flow observed.
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Average Planar LHGR

During steady state power uperation, the average
lirear heat generation rate (APLAGR) of all the
rods in any fuel assembly, as a function of average
planar exposure, at any axial location, shall not
exceed the maximum average planar LIIGR
shown in Figure 35.1, If at any time
during operation it is determiined by narmal sur-
veillance that the limiting value for APLIIGR is
being exceeded. action shall be initiated within 15
minutes 10 restore operation to .sithin the pre-
scribed limits. If the APLHGR 1s not returned in
within the prescribed limits within 2 hours, the
reactor shall be brought to the cold shutdown
condition within 16 hours. Surveilance and
corresponding action shall contwrue until reactor
operation is within the prescribed lumits.

Local LHGR

During steady-state power operation, the lincar
heat generation rate (LIGR) of any rod in any
fuel sssembly at any axial location shall not
exceed the maximum allowable LIGR,

If at any
time during operation it is determined by normal
surveillance that the linuting value for LHGR 15
being excecded, action shall be mitiated within 15
minutes 1o restore operation to within the pre-
scribed lunits. If the LHGR is not returned to

Amendment No. 61
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cycle by assuring that water can be
run thiough the driun hines and
actuating the air-operated valves
by operation of the following
KNSOTS:

1) loss of air

2) equipment drain sump hiph
lewel

J) wvault high level

d. The condenser pit S-foot tap cir-
cuits for cach channel shall be
checked once a month. A logic
system funcitonal test shall be per-
formed duning cach refucling
oulupe.

L Averuge Plunar LHGR

Daily during steady state operation
above 25% rated thermal power,

the average planar LHGR shall

be determined.

). Lecal LHGR}

Daily during sieady-state power operation
above 25% of rated thermal power, the local
LHGR shall be determined. |

A5745.9
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25 LIMITING CONDITION FOR OPERATION BASES

A

Core Spray and LPCI Mode of the RHR System

This specification assures that adequale emergency cooling capability is available whenever irradiated
fuel is in the reactor vessel. v

Based on the lossofcoolant analytical methods described in General Electric Topical Report NEDO-20566 and

the specific analyss in Reference 1, ’

= core cooling systems provide sufficient cooling 10
the core to dissipate the energy associated with the loss-of<oolant accident, to lumit calculatd fuelcladding tem- o
perature to less than 2700"F, to assure that core geometry remains intact, 1o limit cladding metal-water re-
action to less than 15, and to limit the calculated local metal-water reaction to less than 17%.

-

The Limiting conditions of operation in Specifications 3.5.A.1 throuch 3.5.A 6 specily the combinations
of operable subsysiems 10 assure the availability of the mimimum cooling systems noted above. No single
failure of ECCS equipment occursing during a loss-of-coolant accident under these limiung conditions
of operation will result in inadequaie cooling of the reactor core.

Core spray distribution has been shown, in full-scale tects of systems similar in design to that of
Quad-Cities 1 and 2, 10 exceed the minimum requirements by at least 25%. In addition, cooling
efectiveness has been demonstrated at less than half the rated flow in simulated fuel assemblies with
beater rods to duplicate the decay heat characienstcs of irradiated fusl. The accident analysis 1S
additional conservauve in that no credit is taken for spray cooling of the reactor core before the wternal
pressure has fallen to 90 psig. ' % 3

The LPCI mode of the RHR sysiem is designed to provide emergency cooling 1o the core by flooding in
the event of a loss-of-coolant accident. This system functions in combination with the core spray sysiem
10 prevent excessive fuel cladding temperature. The LPCl mode of the RHR sysiem in combination with
the core spray subsysiem provides adequate cooling for break areas cf approxamately 0.2 fi* up 10 and
including 4.18 ft, the lauer being the deuble-ended recirculation line break with the equaluzer line
verween tne recirculation loops closed without assistance from the high-pressure emergency core cooling
subs)siems.

The allowable repair times are establishe so that the average risk rate for repair woulc be no greater than
the basic risk rare. The method and concept are described in Reference 3 Msing 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 LPCI constitute a one-out-of-two sysiem. however, the combined effect of the two
systems to hmit excessive cladding temperature must alse be considered. The test interval specified in
Specification 4.5 was 3 monthks. Therefore, an allowable repair period which maintains the basic risk
considering sinple Lulures hould be less than 30 days, and this specthication is within thas peniod For
multiple failures, a shorter interval 1s specified, 10 improve the assurance that the remainin g systems will
function, a daily test is called for. Although it is recognized that the information given in Reference |

ides 2 quantitative method 10 estimate allowable repair times, the lack of operaung data to support
the analyiical approach prevents complete acceptance of this method at this time. Therefore, the times
stated in the specific items were established with due regard 10 judgment.

Should one core spray subsystem become inoperable, the remaining core spray subsystem and the entire
LPCI mode of the RHR sysiem are available should the need for core cooi'ng arise. To assure that the
remaining core spray, the LPCI mode of the RHR system, and the dicsel generators are available, they
are demonsirated to be operable immediately. This demonstration includes a manual initiation of the
pumps and associated valves and diesel penerators. Based on judgments of the rehiability of the remaining
systems, i¢, the core spray and LPCL, a 7-day repair peniod was obtained.

a2 2L} |
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H. Condensate Pump Room Flood Protection

See Specification 35 H
I.  Average Planar LHGR

This specification assures that the peak cladding temperature following the postulated designbasis
lossof<oolant acadent will not exceed the 2200°F lumit specified in the 10 CFR 50 Appendix K conadenng
the postulated effects of fuel peliet densification -

The peak cladding temperature following a postulated lossof<oolant accident is pnmanly a function of the
average heat-generation tate of all the rods of 2 fuel assembly at any axial location and is only secondarily
dependent on the rod-to-rod power distribution within an assembly. Since expected local vanations in
power distnbutior withir « fuel assembly affcct the calculated peak cladding temperature by less than
£20°F relative ‘0 the peak temperature for a typical fuel design, the limit on the average plana LHGR is suf-
ficient to assure that calculated temperatures are below the himit. The maximum average planar LHGR's
shown in Figure 3.5-1 »:¢ based on calculations employing the models described in Reference 2.

J Lacsl LHGR

This specification assures that the maximum linear heat-gencration rate in any rod is less than the design
lincar heat-generation rate even if fucl peliet densification 1s postulated. The power spike penalty
As discussed in Referencc 2 and assumes a linearly increasing variation in axial
gaps between core botiom and 1op and assures with a 95% confidence that no more than one fuel rod
enceeds the design hinear heat-generaucn rate due 10 power spiking

K. Minimum Critical Power Ratio (MCPR)

| The steady state values for MCPR specified in this specification were selecied to provide margin {0 accommo-
date tranuents and uncertainties in monitoring the core operating state as well as uncertainties in the entical
power correlation itself. These values also assure thai operation will be such that the initial condition assumed

for the LOC‘ analysis plus two percent for uncertainty is satisfied. For |

any of U special mt of tanuents or disturiances
eaumd by single operstor error of mneie equipment malfunction, it is requised that desien analyses pahzes
st this steady-state operating himit yueld a MCPR of not kesa than that speciled in Specificatizn 1.1.A 3t %)
time Guring the tranuent, dssummg mstrument tnp ilngy gven m Speaification 2.1. For analyss of the

therzal consequences of thzse transients, the value of MCPR stated in inl
specification for the limiting condition of operation bounds tnae inisial
value of KCPR assumed to exist prior to the initiation of the transienis.
This initial condition, which 1is used in the trensient enalyses, will cre-
clude viclation of the fuel cladding integrity selety limit., Assumptions
and methods used in calculating the reaulired stieecy silate MCFR linit Jcr
each reload cycle arc do~umented in Relerence 2. The resultls apply with

{ncreased conservatism while operating with MCFR's greater than specified.

The most himiting transients with respect to MCPR are geoerally:
2) Rod withdrawal error

. b) Load rejection or Turbine Trip without bypass
¢) Lom of feedwater heater i

-

Severa. fectors influcnce which of these trensients results in the lar-2:t
reductisn in critical power ratio such as the specific fuel loadinn, vX-
posure, and fucl type. The current cycles reload licensing analyses spac- |
ifies the limiting transients fer a given exposure increment for each fuel
type. Trnc values specificd ac the Limiting Concition of Operation arc COn=
gervatively chosen %2 bound the most restrictive over the entire cycle for |
each fuel type. i

' L
' 1,5/4,5-14 \
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For core Nuw 1ates less than rated, the steady staie MCPR {y Inczeaszd by the formuls given in the specif
cation. This assures that the MCPP wil be mamtewned grester than that specified v Speaification | 1 A esven
I the event that the motor generator set specd controller couses the scoop tube postiones four the fluid cuspler

10 move 10 the maximum speed position -

References

1. "Loss-of-Codlant Analysis‘Report for Dresden Units 2, 3 and
Quad Citiez Units 1, 2 Nuclear Power Stations," NLDO-2M140A*,

April, 1979
2. "Generic Reload Fuel Application," NEDE-24011-P-A®*

3. I. M. Jacobs and P. W. Marriott, GE Topical Report APLD 5730,
"Guidelines for Deteraining .

28

Safe Test Intervals and KRepalr i.
for Ergineered Jafcguards,  April, 1969.

¢ Approved revision at time of plant operation.

®& Appproved revision number at time reload fuel analyses ar~
performed.
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limiting LHGR value is precluded by a considerable margin when employing
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Should the switches at levels () and (h) fail or the operator fail 1o trip the Grculating water pumps on alarin .t
Jevel (b). the actuation of esther level switch pair at fevel (¢) shall trip the circulaning water pumps automancally
and alarm in the control room These redundant fevel switch pairs at fevel (¢) are designed and installed to 1h 1
279. ‘Criteria for Nuclear Power Plant Protection Systems® As the circnlating waler pumips arc tnipped. either
manually or avtomatically. at level (¢) of § feet. the mavimum waler level reached in the condenser pit due 1o
pumping will be ut clevation 568 fect 6 inches elcvation (10 fect above condenser pit floor clevation 558 feet 6
inches; 5 feet plus an addinonal § fect atinbuicd 1w pump coastdown )

In order to prevent the RHK service water pump maotors and diesel-pencrator gooling water pump motors from
overhcating. a vault cooler i« supphed for cach pump Iach vault cooler is desipned 10 mantan the vault at o
mazimum 105° F temperature dunnp operation of 1y respective puimp For example, if diesel penes (or coobiny
water pump 1/2-3903 starts, i1s cooler also siarts and mantains the vault at 105° F by removing heat supplicd
to the vault by the motor of pump 1/2-3903 If. at the sume ime that pump 172-3903 is in operanion. RHR service
water pump 1C starts, its covler will also siart and compensate for the added heat supplied to the vault by the 1C

pump motor keeping the vault ar 1057 F

Each of the coolers is supplicd with cooling water from its respective pump’s discharge line. After the water has
been passed through the cooler it returns 10 its respective pump's suction hine. In this way the vault coolers are
supplied with cooling water totally inside the vault The cooling walcr quantity necded for each cooler 1
approximately 1% 10 5% of the design flow of the pumips so that the recirculation of this small amount of heated

water will not affect pump or cooler operation
Operation of the fans and covlers is required during shutdown and thus additional surveillance is not required

Watertight vaulis for the ECCS pumps in the reacior building are tested in essentially the same manner and
frequency as described for the condenser pump room vaults

Verification that access doors 1o each vault are closed fullowing entrance by personnel is covered by station
operating procedures

The LHGR shall be cheched daily to determine if fucl burnup or control rod movement has caused changes in
power distribution. Since changes due 10 burnup arc slow and only a few control rods are moved daily, a daily
check of power distribution 1s adequate

Average Planar LHGR

At core thermal power levels less than or equal to 25%. operating plant experience and thermal hydraulic analyses
indicate that the resulting averape planar LHGR is below the maximum average planar LHGR by a considerable
margin. therefore, evanlanion ol the averape planas LHGR below this power level 1s not accessan Ihe dualy
requirement for calculating averape planar LUGR above 25% rated thermal power i sufficient, suie power
distribution shifts are slow when there have not been signiticant power or control 1od changes

local LHGR

The LHGR as a function of core heipht shall be cheched Jdaily duning reactor operation at greater than or equal
tc 25% power to determine if fuel burnup or control rod movement has caused changes i power distnibution A

any permissible control rod pattern below 25% rated thermal power.

.- —

Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal 10 25%. the reactor will be operating at minimum recirculation
pump speed and the moderator voud content will be very small For all designated control rod patterns which may
be employed at this point, aperating plant expenence and thermal hydraulic analysis indicate that the resulung
MCPR value is in eacess of requirements by a considerable margin. With this low void content, any inadvertent
care flow increase would only place operation i a more conservative mode relatve to MCIPR

A&748-10
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%, UNITED STATES
a NUCLEAR REGULATORY COMMISSION
£ WASHINGTON, D. C. 20555

&

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 61 TO FACILITY OPERATING LICENSE NO. DPR-29

COMMONWEALTH EDISON COMPANY

AND
TOWA-ILLINOIS GAS AND ELECTRIC COMPANY

UCLEAR POWER STATION, UNIT NO. 1

QUAD CITIES N 2

Introduction

By letter dated September 2, 1980 (Ref. 1), and supplemented by letter
dated October 3, 1980 (Ref. 2), Commonwealth Edi<za Company (CECo or the
licensee), proposed an amendment to Quad Cities Unit 1 Appendix A, Technical
Specifications. CECo has proposed the amendment to support its review of
future reloads for Quad Cities Unit 1 under the provisions of 10 CFR 50.59.

Qur approval is only for the proposed amendment and does not constitute
approval of future reloads under the provisions of 10 CFR 50.59.

Evaluation

Safety Limit Minimum Critical Power Ratio (SLMCPR)

This change prcvides SLMCPR values in the Technical Specifications for all
currently approved core loadings. With retrofit €x8 fuel in the core the
SLMCPR 1imit is specified as 1.07. Without retrofit 8x8 fuel, the SLMCPR is
1.06. These limits have previously been found to be acceptable for this

use in Reference 3 and on this basis the proposed change is acceptable.

Rod Drop Accident (RDA) Design Limit

The RDA design limit has been modified from 1.3%A maximum rod worth to

280 cal/gm peak fuel enthalpy rise. The 280 cal/gm design limit is
acceptable per Standard Review Plan NUREG 75-087. Also, the power level
below which the rod worth minimizer is required was increased from 10% to
20% of rated power. This is conservative by comparison to the previous
specification, is consistent with reactor safety analyses, and is acceptable.

8012300 773



Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)

New MAPLHGR curves reflecting the improved flooding characteristics of
retrofit 8x8 fuel have been proposed by the licensee. Curves for 8x8,
8x8 retrofit, and 7«7 fuel of the various enrichments anticipated for
future Quad Cities 1 reloads and extending to burnups of 40,000 MWd/t
have been proposed (References 1 and 4).

The new curves are based on an assumed fuel loading with 156 retrofit
assemblies. Any reload with fewer such assemblies will be nonconservative
with respect to the analyzed case and therefore outside the scope of this
approval.

Based on our previous approval of MAPLHGR curves reflecting 8x8 retrofit
fuel reflood characteristics (Reference 5) and extension of burnup to 40,000
MWd/t (Reference 6), the licensee's proposed changes are acceptable.

Power Peaking

The licensee has proposed to adjust the Average Power Range Monitor (APRM)
amplifier gain based on the Maximum Fraction of Limiting Power Density
(MFLPD). Such an adjustment would be made in the event of operation with

a MFLPD greater than the Fraction of Rated Power (FRP), with the objective
of preventing the fuel cladding integrity safety limits from being exceeded
during anticipated operational transients. This adjustment will be applied
above 25% rated thermal power which is consistent with the LHGR surveillance
requirements and the Standard Technical Specifications.

Previously this objective has been met by reducing the APRM trip settings
through multiplication by the ratio of the Limiting Total Peaking Factor
(LTPF? to the Total Peaking Factor (TPF). Such a reduction in set points
is required in the event of operation with TPF>LTPF.

We have concluded that the maximum reactor power which could be attained
during anticipated operational transients with the proposed APRM gain
adjustment would be no greater than would be attained with the current
procedure for adjusting APRM setpoints. This conclusion is based on the
equivalence of the ratio FRP/MFLPD to the ratio LTPF/TPF, and can be explained
as follows.

The LTPF can be expressed as the design linear heat jeneration rate divided
by the plant rated thermal power per unit length of fuel rod. In a similar
manner the TPF can be expressed as the maximum linear heat generation rate
divided by the plant operating power per unit length of fuel rod. From
these definitions it is easily determined that the ratio LTPF/TPF is the
ratio of the design linear heat generation rate to the maximum linear heat
generation rate times the fraction of rated thermal power, or 1/MFLPD*FRP.
Thus FRP/MFLPD and LTPF/TPF are equivalent.
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does not involve a significant hazards consideration, (2) there is reasonable
assurance that the health and safety of the public will not be endangered

by operation in the proposed manner, and (3) such activities will be con-
ducted in compliance with the Commission's regulations and the issuance of
the amendment will not be inimical to the common .efense and security or to
the health and safety of the public.

Dated: December 5, 1980
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-254
COMMONWEALTH_EDISON_COMPANY
AND
IOWA-ILLINOIS GAS AND ELECTR _IC_COMPANY

NOTICE OF ISSUANCE OF AME
—— OPERATING ‘IC

OM
NS

NDMENT TO FACILITY
E >E

Commission (the Commission) has issued
mendment No. 61 to Facility 0 ating Li¢ e DPR-29 issued to
lectric Company,
ifications for operation of the Quad
1, located in Rock Island County,
amendment becomes effective as of the date of issuan
the plant Technical
Power Ratio Safety Limit
od Drop Accident Design
maximum rod worth to 280 calories/gram peak fuel
pproves the use of new Maximum Average Planar Linear
~urves reflecting 8x8 retrofit fuel reload charac-
teristics and extension of burnup to 40,000 megawatt days per short ton,
4) replaces the Limiting Total Peaking Factor with the Maximum Fraction
of Limiting Power Density for adjustment of the APRM flux scram and rod
block trip settings, and (5) changes the Reactor Protection System Delay
Time from 100 to 50 milliseconds for consistency with the licensing

yther changes correct typographical errors and clarify
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The application for the amendment compiies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appro-
priate findings as required by the Act and the Commission's rules and
regulations in 10 CFR Chapter I, which are set forth in the license amend-
ment. Prior public notice of this amendment was not required since the
amendment does not involve a significant hazards consideration.

The Commission has determined that the issuance of this amendment will
not result in any significant environmental impact and that pursuant to
10 CFR Section 51.5(d)(4) an environmental impact statement, negative
declaration, and environmental impact appraisal need not be prepared
in connection with issuance of the amendment.

For further details with respect to this action, see (1) the appli-
cation for amendment dated September 2, 1980, as supplemented October 3,
1980, (2) Amendment No. 61 to License No. DPR-29, and (3) the Commission's
related Safety Evaluation. A1l of these items are available for public
inspection at the Commission's Public Document Room, 1717 H Street, N.W.,
Washington, D. C., and at the Moline Public Library, 504 - 17th Street,
Moline, I11inois, for Quad Cities Unit No. 1. A copy of items (2) and (3)
may be obtained upon request addressed to the U. S. Nuclear Regulatory
Commission, Washington, D. C. 20555, Attention: Director, Division of
Licensing.

Dated at Bethesda, Maryland, this 5th day of December, 1980.

FOR THE NUCLEAR REGULATORY COMMISSION

J

Thomas A. Ippolito, Chief
Orerating Reactors Branch #2
27 'sion of Licensing



