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In response to your requests of November 7, 1976 and February 21, 1978,
with supplements of May 31, 1978, April 25, 1979 and February 14, 1979,
the Commission has issued the enclosed amendment Nos. 66 and 60 to
Facility Operating License Nos. DPR-29 and DPR-30 for Quad Cities Station

Units 1 and 2.

These amendments consist of changes in the Technical Specifications for
each of the two units which change setpoints for certain system settings.

These changed setpoints are for

1) turbine condenser low vacuum scram,

(2) main steamline low pressure isolation, (3) main steamline high flow
isolation, (4) ECCS-ADS fnterlock and {5) ECCS fi1l system high pressure

alarm.

These changes in instrument and system setpoints have been made to

reduce the number of nuisance alarms and spurious trips caused by setpoint

drift.

the Technical Specifications for each unit.

The changes will not adversely affect safety margins defined in

Copies of the Safety Evaluation and Notice of Issuance are also enclosed.

Enclosures:

1.
2.
3. Safety Evaluation
4, Notice
810501 024
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Sincerely,
ORIGINAL STGNED By

Vernon L. Rooney

for
\ Thomas A. Ippolito, Chief

Operating Reacters Branch #2

Division of Licensing

Amendment No. 66 to DPR-29
Amendment No. 60 to DPR-30
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At UNITED STATES -
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

April 16, 1981

Docket Nos. 50-254
and 50-265

Mr. J. S. Abel .
Director of Nuclear Licensing
Commonwealth Edison Company
P. 0. Box 767

Chicago, IT1inois 60690

Dear Mr. Abel:

-

In response to your requests of November 7, 1976 and February 21, 1978,
with supplements of May 31, 1978, April 25, 1979 and February 14, 1979,
the Commission has issued the enclosed amendment Nos. 66 and 60 to
Facility Operating License Nos. DPR-29 and DPR-30 for Quad Cities Station
Units 1 and 2.

These amendments consist of changes in the Technical Specifications for
each of the two units which change setpoints for certain system settings.
These changed setpoints are for %1) turbine condenser low vacuum scram,
(2) main steamline low pressure isolation, (3) main steamline high flow
isolation, (4) ECCS-ADS interlock and (5) ECCS fill system high pressure
alarm. These changes in instrument and system setpoints have been made to
reduce the number of nuisance alarms and spurious trips caused by setpoint
drift. The changes will not adversely affect safety margins defined in
the Technical Specifications for each unit.

Copies of the Safety Evaluation and Notice of Issuance are also enclosed.

Sincerely,

”7%“7 1~

Thomas A. Ippolito, Chief
Operating Reactors Branch #2
Division of Licensing

Enclosures:

1. Amendment No. 66 to DPR-29
2. Amendment No. 60 to DPR-30
3. Safety Evaluation

4. Notice

cc w/encl:
See next page



Mr. J. S. Abel
Commonwealth Edison Company

cc:

Mr. D. R. Stichnoth

President

Iowa-I11inois Gas and
Electric Company

206 East Second Avenue

" Davenport, Iowa 52801

Mr. John W. Rowe

Isham, Lincoln & Beale

Counselors at Law

One First National Plaza, 42nd F1oor
_,“Ch1caoo, I11inois 60603

Mr. Nick Kalivianakas

Plant Superintendent

Quad Cities Nuclear Power Station
22710 - 206th Avenue - North
Cordova, I1linois 61242

Resident Inspector

U. S. Nuclear Regulatory Commission
- 22712 206th Avenue N.

Cordova, I11inois 61242

Moline Public Library
504 - 17th Street
Moline, I11inois 61265

I111inois Department of Nuclear Safety
1035 Outer Park Drive

5th Floor ,
Springfield, I11inois 62704

Mr. Marcel DeJaegher, Chairman
Rock Island County Board

of Supervisors
Rock Istand County Court Hpuse
Rock Island, I11inois 61201

Director, Criteria and Standards
Division

Office of Radiation Programs (ANR-460)

U. S. Environmental Protection Agency
Washington, D. C. 20460

U. S. Environmental Protection Agency

Federal Activities Branch
Region V Office

ATTN: EIS COORDINATOR
230 South Dearborn Street
Chicago, I11inois 60604

Susan N. Sekuler

Assistant Attorney General
Environmental Control Division
188 W. Randoiph Street

Suite 2315

Chicago, I11inois 60601



et

~ UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

COMMONWEALTH EDISON COMPANY

AND
TOWA-ILLINOIS GAS AND ELECTRIC COMPANY

DOCKET NO. 50-254

QUAD CITIES STATION UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 66
License No. DPR-29

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

A. The applications for amendment by the Commonwealth Edison Company (the

licensee) dated November 7, 1976, February 21, 1978, as supplemented
May 31, 1978, April 25, 1979 and February 14, 1979, comply with

the standards and requirements of the Atomic Energy Act of 1954,

as amended (the Act), and the Commission's rules and regulations

set forth in 10 CFR Chapter I;

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

C. There is reasonable assurance (1) 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 4 ) ,

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

2. Accordingly, the license is amended by changes to the Technical Specifi-
cations as indicated in the attachment to this Tlicense amendment, and
paragraph 3.B of Facility Operating License No. DPR-29 is hereby amended
to read as follows:

810501 o5
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B. Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 66 , are hereby incorporated in the
1icense. 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 THﬁzg?fLEAR REGULATORY COMMISSION

oov\p?,iﬁ‘

Thomas A. Ippolito, Chief
Operating Reactors Branch #2
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: April 16, 1981



ATTACHMENT TO LICENSE AMENDMENT NO. 66

FACILITY OPERATING LICENSE NO. DPR-29

50-254

DOCKET NO.

Revise the Appendix "A" Technical Specifications as follows:

Add

Remove
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Limiting Conditlons for Operation (LCO) - The limiting conditions for operation spccif')' the minimum
acceptable levels of system performance necessury 1o assure safe startup and opcrdtmn of the facility.
When these conditions are met, the plant can be opcr.ucd safcly and abnormal situations can be decly

controlled.

Limiting Safety System Setting (LSSS) - The limiting safety systen scttings are scttings on instrumenta.
tion which initiate the avtomatic protective action at a level such that the safety limits will not be
exceeded. The region between the safety limit and these settings represents margin, with normal
operation lying below these settings. The margin has been established so that with proper operation of
the instrumentation, the safety limits will never be excceded.

Logic System Functional Test - A logic system functional test meuns a test of all relays and coatacts of
2 logic ciscuit from sensor to activated device to ensure all components are eperable per design intent.
Where possible. action will go to completion; i.c., pumps will be started and valves opened.

Modes of Operation - A reactor mode switch selects the proper interlocking for the operating or

shutdown condition of the plant. Following are the modes and interlocks prov:dcd

I. Shutdown - In this posmon a reactor scram is initiated. power 1o the control rod drives is removed,
and the reactor protection trip systems have been deenergized for 10 seconds priof o permissive foc”
manual resct. :

2. Refuel - In this position, interlocks are established so that one control rod only may be withdrawn
when flux amplircrs are set at the proper sensitivity level and the refueling crane is not over the

reactor. Also, the trips froi the twrbine control valves, turbine stop valves, main sieam isolation
valves, and condenser vacuum are bypassed. If the refueling crane is over the reactor, all rods must

be fully inserted and none can be withdrawn.
3. Startup/Hot Standby - In this position, the reactor protection scriti irips. initiated by condenser low
vacuum and main steamline isolation valve closure, are bypussed, the low pressure main stessnhing

isolation valve closure m'p is b)p.asscd and the reactor protection system s cncrgihd with IRM and
APRM neutron monitoring system trips and control rod mzhdmual interlocks in scn’xcc

4. Run - Inthis posmon the rcactor system prcscurc is at or above 825 psxg and the reactor protection
system is energized, with APRM protection and RMB interlocks in service {excluding the 15% high
flux scram). . ' )

Operable - A system or companent shall be considered opcrdblc when it is capable ol’ pcrformxng .ts
intendcd function in its required manner. ..

Operating - Opcrating means that a system or component is performing its intended l‘uncuons in s

IchIde mannér.

Operating Cycle - Interval between the end of one refueling outage for a particular unit and the end of
the next subscquent refueling outage for the same unit .

Prhnary Containment Inteprity - Primary containment integrity means that the dryweli and prcssurc
suppression chamber are intact and all of the following coaditions are satishicd:

L. All manuval containment isolation valves on lines connccting to the reactor coolant sysiem or
centainment which are not sequired 1o be open dunng accident conditions are closed.

Amendment No. 66

1.0-2
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@ Amendment No. 66
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The definitions used above for the APRM
scram trip apply. In the cvent of oper-
ation with a maximun fraction limiting
power dens ity {14FLPD) grecater than the
fractlon of ratecd power {FRP), the sectting
ghall be modified as followss

- FRP
s % (.65%p + 43)  MFLPD

The definitions used above—' for the APRM
seram trip apply. : .

< the ratio of FRP to MFLPD shall be set
equal to 1.0 unless the actual operating
value is less tha3na 1.0, in which case
the nctual operating value will be used.

This may also be perxformed by ir.creasing

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. U ' ’

"C. Reactor low water level scram setting
ehall be 144 inches above the top of the
- ‘active fueldt* at nozmal operating condi-

) tions. _

‘D. Reactor low water level ECCS initiation
shall be 84 inches (+3 inches /-0 inzh)
sbove the top of the fctive fuel®* at
pormal opexating conditionse.

. E. Turbine stop valve scram shalibe £ 10% valve
closure from full open.

~ F. Turbine control valve [ast closure scram shall
initiate upon actuation of the fast ciosurc sole-
noid valves which _txip the turbine control
valves. o

G. Main stcamline isolation valve closure scram
shall be < 10% valve closure from full open.

. H.Main steamlinc low-pressure initiation of main
steamline isolation valve closure shall be

= S?S"psig.
xTop-of actlve fuel is defined to
be 360 inches above vessel zero
(See Bases 3.2) . '

1.1/2.1- ?a
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1.1/2.1-3

QUAD-CITIES

1. Turbine EHC control fluid low-pressure scram
on loss of control oil pressure shall be set at
greater than or equal to 900 psig.

J. Condenser low vacuum scram shall be set at

> 21 inches Hg vacuum.
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An Incresse f{n tho APRM scram trip sctting would decrease the _.argin prescnt before the

ty linmit 49 reached, The APRM scrom trip sctting was determined

fuel cladiing inteyrity safe :
d to provide 3 reasonablc range for mancuvering during

5 i ire
e by an analysts of maryins reyu ; I
b : rcase the Ire of spurious scrams
‘? opcration, Reducing this opereting margxn.vould increase 'Ec requency f cf.r ous —: N
' vhich have ana adverse sffect on recactor safety becouna of the resulting ther=:l streosses,
Thus, tho APEM acram trip setting was sclected tecauze 1t provides adezuate margin £o0r the

limit yet 3llows eperating margin that reduces the possibil-

fuel cladling inteqrity safety
{ty of unnecessary scrams, ) . »

. The scram trip setting must be adjusted to cnsure that thc.LBGR transian pcak i3 not .
Increased for say combination of maximum fraction of limiting power density (MFLPD) and

The scram sctting is 2djusted in accordapce with the formula
in Specification 2.1.A.1, vwhen the MFLPD is greater than the fraction of rated powver (FRP).

. Tha adjustment may be accomplished by increasing the AP gain by the raciprocal
: of FRP/MFLPD. This provides the same deyrce of protection as reducing

’ the trip sctting by .FRP/MFLPD by raising the initial APRM r?adinQS'
. closer to the trip settings such that a scram wou}d be received at
7 ' the same point in a transient as if the trip settings had been re-~
duced by  FRP ) :
MFLID® : I . ' : ]

. . .o .

.

e ar .

feactor core thermal power.

-t

-

- 2. APRM rlux Scram Trip Setting (Refuel or Sgartuﬁ/ﬂot Standby Mode) . T .

For operation ln the Startup mode while the reactor is at low pressure, the APRM scram settlr
of 15% of ratud pcer provides adequate thermal margin between the setpoint and the safety
" Yimle, 25 of rated, The margin is adequate to accommodate anticipated maneuvers associated
with powar plant atartup, Effects of increasing pressure a% 2370 or low woid ¢ontent age
airor, cold wnter rrot 373023 avallabla Jdurlnoz atartup L9 not much coller Luun tiat alrendy la ine
gystem, temoetatuzg.c.erlizients aze small, and control rod patterns are constriined to be
‘wniform by operating procelures L3z«ed up by the rod worth minimizer., Of 211 possidle sourcr
of reactivity input, unifeorm control rod w:ichdrawal is the most probable cause of significar:
.~ pover rlse. Because the flux distribution associated with uniform red withdrawals does not
(:) " involve hlgh local pesks, and because several rods must be moved to change power by a8 signif:
cant percentaqe of roted power, the rate of power rise is very clow. Generally, the heat £l
is In noar equilibrivm with the fission rate. In an assumed uniform rod withérawal zpproach
to the scram level, the rate of power rise 1s no nmore thanm 5% of rated: power per minure, and
the APRM gystem would be more than adequate to assure a3 scram before the power could excced
. the safety limit, The 15% AFRM scrom remains active until the mode switch is placed in the
Run position. This switch occurs when reactor pressure is greater than 825 gsig.

.

LIm B msmie gy,

3, IPY Plux Scram Trip Setting

The IRM system conslsts of eight chambers, four in each of the reactor-protection system loc

: channels, The IRM iz a S5-deccade instrument which covers the range of power level betwecen =
covered by the SRM ond the APRM, ThF S decadea are broken down into 10 ranges, each being
ona-half a dccade in size, . . .

The IRM scram trip setting of 120 dlviaions i3 active in each range éi the IRM. For examplec
{f the {nstrumont wero on Range 1, the scram setting would be-120 divisions for that range:
likewlee, L{f the Llnstrument were on Range $, the scram would be 120 divisions on that range
Thus, a3 the IRM 18 ranged up to sccomnodate the increcase in power level, the scrom trip so°
ting is also ronged up. ’ .

ETTaE e Ty
vrmmromy swrmetmeia’ ) § Bd S bag o g g o tew

The moat sliqnificant zources of reactivity change during the power increase are due to cont
rod withlrawl, 1In order to easure that the IKM provides adequate protection against the
* single rod withdrawal crror, a range of rod withdrawal accidents was analyzed, <This analy
included starting the accident at various power levels. The post severe case involves an
{nft{al condition in which the reactor is juat subcritical and the IRM system is not yet o
scale. . ’ |
‘Additional conarrvatlam waa taken in thls analysls By adruming that the IRM charnelclose.
de the withiciun 1Al (o B nisned. The rosults of tnis inalysis show that the reactor is scra
<:) and f» A faser Limited to 1 of rated power, thus maintaining MCPR above the fucl cladding
' intrgrity nafety limit., Based on the abnve analys:s, the IRM provides protccticn against
J local contzol rud witleirawal errors and continuous witherawal of control ruds ln sequence
provides backup protection for tho APRM, - - . :

. TN
- ot

i ' ' '
) Amendment No. 66 ' , 1.1/2.1-8
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G. Renrior Conlant Low Prcssurc !nmam Mam Ste.:m Isoi tion Vn!ve Closﬁre

The low-pressure isolation at 825 psig was provzdcd to give protection against fast reactor depres-
surization and the resuiiing rapid cooldown of the vessel. Advantage was taken of the scram feature which
oceurs in the Run mode when the main steamline isolation valses rie closed to provide for reactor
shutdown so that operition at pressures lower than thase spec ificd in the thermal hydravlic safety limit
does not occur, although operation at a pressure lower than 825 psig would not necessarlly

constitue an unsafe condition. .

H. Main Stcamline Isolation to Valve Closure Scram ‘ )

The low-pressure isolation of the main steamlines at 825 psig was provided to give protection against
rapid reactor depressurization and the resuling rapid cooldown of the vessel. Advantage was taken of
the scram feature in the Run mode which occurs when the mzin stcamline isolation valves are closed 1o
provide for reactor shutdown so that high power operation at low reactor pressures does not occur, thus
providing protection for the fucl cladding integrity safety limit. Operation of the reactor at pressures
lower than 825 psig rcquxrc« that the reactor mode switch be in the Startup position, where protection
of the fuel cladding iniegrity safe‘) limit is provided by the IRM and APRM high neutron flux scrams.
Thus, the combination of main steamline low-pressure isolation and isolalion valve closure scram in the
Run mode assures the availability of neutron fux scram protection over the entire range of applicability
of the fuel cladding integrity safety limit. In addition, the isolation valve closure scram in the Run mode
anticipates the pressure and flux transients which occur during normal or inadverient isolation valve
closure. With the scrams set at 16% valve closure in the Run mode, there is NO increase in neutron

flux.

L Turhfﬁe EHC Control Fluid Low-Pressure Scram . .

The turbine EHC control system operates using high-pressure oil. There ara several points in this oil
system where a lost of oil pressure could result in a fast closure of the turbine control valves. This fast
closure of the turbine control vaives is not pratected by the turbine control valve fast closure scram. since
failure of the oil system would not result in the fast closure solenoid valves being actuated. For a turbine
control valve fast closure. the core would be protccied by the APRM and high-reactor pressuse serams.
However. to provide the same margins as provided for the genesator toad rejection on fast closure of the
turbine control valves. a scram has been added to the reactor p‘otccnon system which senses failure of
control oil pressure to the turbine control system. This is an anticipatory scram and results in reactor
shutdown before any significant increase in ncuiron flux occurs. The transient response is very similar
1o that resulting from the turbine control valve fast closure scram, The scram <ctpoint of 900 psig is set
hxgh enough to provide the necessary anticipatory function and Jow cnough o minimize the number of
spurious scrams. Nor.mal operating pressure for this system is 1250 psig. Finally, the control valves will
not sturt until the fluid prc«surc is 600 psig. Thcrcforc, the zcram occurs well bcfore valve closure

begins.

3. .Condenser Low Vacuum Scram

Loss of condenser vacuum occurs when thc condenser can nc longer handle the heat input. Loss of
condenser vacuum initiates a closure of the turbine stop valves and turbine bypass valves which
climinates the heat j input to the condenser. Closure of the turbine stop and bypass valves causes a pressure
transient, ncutron flux rise, and an increase in surface heat flux. To prevent the claddmg safety limit from
being exceeded if this occurs, a reactor scram occurs on turbine stop valve closure in the Run mode. The
turbine stop valve closure scram function alon® is adequate to prevent the cladding safety hmu from .
being excecded in the event of a turbine trip transicat with bypass closures

The condenscr low vacuum scram is anticipatory to the stop vilve closure scram and causes a scram
before the stop valves are closed and thus the sesulting transicnt is less scvere. Scram occurs in the Run
mode at 21-inch Hg vicuum stop valve closure occurs at 20-inch Hg vacuum, and bypass closure at 7-inch

Hg vacuum.

Amendment No. 66 1.1/2.1-10



QUAD-CITIES
DPR~29

gallons. As indicated above, there is sufficient volume in the piping to accommodate the scram withov t impairment
of the scram times or amount of inscrtion of the control 16ds. This funcijon ‘shuts the reactor dow » hile sufficient
volume remains to accommodate the discharged water and prcclud:s the situation in which a scram would be

sequired but not be able ic pcrform its function adequalcly.

Loss of condenser vacuum occurs when the condenser can no longer hendle heat input. Loss of condenser vacuum
initiates a closure of the wrbine stop valves and turbine b)p‘xss valves, which climinates the heat mput to the
condenser. Closure of the turbine stop and bypass valves causes a pressure transicnt, neutron flux rise, and 2n
increase in surface heat flux. To prevent the cladding salety limit from being excceded if this occurs, a reactor scram
cccurs on turbine stop valve closure. The turbine stop valve closure scram function aione is adequate to prevent
the cladding safety limit from being exceeded in the event of 4 turbine trip tracsient with bypass closure,

The condunser low-vacuum scram is a backup to the stop valve closure scram and causes a
scram before the stop valves are closed, thus the resulting transient is less severe. Scram occurs at 21 inches Hg
vacuum, stop valve closure occurs at 20 inches Hg vacuum, and bypass closure at 7 inches Hg vacuum.

l

High radiation levels in the mazin steamline tunncl above that due to the normal nitrogen and oxygen radioactivity
are an indication of leaking fuel. A scram is initiated whenever such radiation level exceeds scven times normal
background. The purpose of this scram is 1o reduce the source of such radiation to the extent necessary to prevent
cxcessive turbine contamination. Discharge of excessive amounts of radioaclivily to the site environs is prevcmﬂd
by the air cjector off-gas monitors, which cause an isolation of the mzin condenscr off-gas line provided the limit

specified in Spccxﬁcauon 3.8 is exceeded.

The main stcamline isolation valve closure scram s set to scram when the isolation valves are 10% closed from
full open. This scram anticipates the pressure and flux transient which would occur when the valves close. By
scramming at this sctting, the resultant transient is insignificant,

A reactor mode switch is provided which actuates or bypasses the various scram functions appropriate to the
particulas plant operating status (refesence SAR Section 7.7.1.2). Whenever the reactor mode switch is.in the
Refuel or Startup/Hot Standby position, the turbine condenser low-vacuum scram and main steamline isolziion
valve closure scram arc Dypassed. This bypass has been provndcd for {“cAlbxh'y during starfup and to allow repairs
“to be made fo the turbine condenser. While this bypass is in cfiect, protection is pronded against pressure or flux
increases by the high-pressure scram and APRM 15% scram, respectively, which are effective in this mode.
If the reactor were brought 10 a hot standby condition for repairs to the turbine condenser, the main sicamline
isolation valves would be closed. No hypothesized single failure or sirgle operator action in this mode ofoperavon
cun result in an unreviewed radiological release.
The manval scram function is active in all modes, thus prm iding for a manual means of rapldly mscmng conuoI
rods during all modes of reacior operation.
The IRM system provides protection against excessive power levels and short reactor pcrxods in the startup and
intermediate power ranges (reference SAR Sections 7.4.4.2 and 7.4.4.3). A source range monitor (SRM) system
is also provided 1o supply additional neutron level information during startup but has no scram functions
{reference SAR Section 7.4.3.2). Thus the IRM s required in the Refuel and Startup/Hot Standby modcs. In
.xddmnn protection is provided in this range by the APRM 15% scram as discussed in the bases for Specification
2.1 Inthe power ringe, the APRM system provides required protection (reference SAR Section 7.4.5.2). Thus, the
IR’\‘I system is not required in the Run mode. the APRM ‘s cover only the intermediate and power range; the IRM's -

provide adequate coverage in the stastup and intermediute range,

The high-reactor pressure, high-drywell pressuse, reactor low waier level, and scram discharge volume high level
scrams ase sequired for the Sl.mup/Hol Standby and Run modes of plant operation. They are therefore required
to be operational for these modes of rcactor operation,

The wrbine condenser Jow-vacuum scram is required only durmg power operation and must be bypasscd to start -
up the unit.

Amendment No. 66
. 3.1/41-3
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TABLE 3.11

~ REACTOR E_ROTECTIOH SYSTEM (SCRAM) IHSTRUREHTATION REQUIREISEHTS REFUEL K0DE

Minimum Kumber
of Oparatle of
Tripped Instrument
Channcls per

Trip System!? Trip Function Trip Level Setting Action®
1 Mode switch in shutdown A
1 . Manual scram ‘ “ A
IRM .
3 " High fux _ <120/125 of full scale A
3 Inoperative '
~ APRM® .
2 * High flux (15% scram) Specification 2.1.A.2 A
2 " lnoperative A
2 High water level in scram <50 gallons A
discharge volumet® *
2 High reactor pressure <1060 psig A
N 2 High drywell pressure®® <2 psig A
[ 2 Reactor low water level >8 inches'® ' A
2 _ Turbine condenser low >21 inches Hg vacuum A
vacuum
2 Main steamline high <7 X normal full power A
radiation? background
4 Main steamling isolation <10% valve closure - A

valve closure!”

R A

3.1/4.1-8
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REACTOR PROTECTIOH SYSTEM (SCRAM) IHST

Hinlmum Rumber
of Operable or
Tripped Instrument
Channcls per

Trip System'l

1
1

L7

NP RN N

Amendment No. 66
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TABLE 3.1:2

Trip Functlon
A

RUMEHTATION REQUIRE

140DE

Trlp Level Setting

Mode switch in shutdown

Manual scram

IRM
High flux <120/125 of full scale
Inoperative
APRM®! . :
High flux (15% scram) Specification 2.1.A.2
Inoperative .
High-reactor pressure <1060 psig
High-drywell pressure® <2 psig
Reactor low water level >8 inches!®
High water level in scram
discharge volumet® <50 gallons

Turbine condenser low
vacuum*!

Main steamline high
radiation!!®

> 21 inches Hg vacuum

<7 X normal full power
background

Main steamline isolation <10% valve closure

valve closure?

3.1/4.1-9
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MENTS STARTUP/HOT STANDBY

Action®?
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TABLE 3.13

Trip Function ’
Mode switch in shutdown

Manual scram

APRM®
High flux (Mow biased)
Inoperative
Downscale!!)

High-reactor pressure
High-drywell pressure
Reactor ow water level

High-water level in scram
discharge volume

Turbine condenser low
vacuum

Main steamline high
radiation!!?

Main steamfine isolation
valve closure®

Turhine control valve fast
closure®

Turbine stop valve
closure®

Turbine EHC control fuid

low pressuret®

Trlp Level Setling

Specification 2.1.A.1

>3/125 of full scale
<1060 psig

<2 psig

>8 inches

<50 gallons

> 21inches Hg vacuum

<7 X normal full
power background

<10% valve closure

>40% turbine/generator
load mismatcht®

<10% valve closure
!

I' =900 psig

-

3.1741-10
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Action®
A
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\entori tubes are provided in the main steamlines as a means of measuring steam flow and 2lso limiting the Joss
of mass inventory from the vessel dusing a steamline break accident. In addition 10 monitoring sicam flow,
instrumentation is provided which couses a trip of Group 1 isolation valves. The primary function of the
instumentation is to deteci i breitk ie the muin sicamline, thus only Group 1 valves are closed, For the warst-case
sccident, main sicamiine braak nutside the drywell. this trip sctting of 140% . of rated sicam fluw, in conjunction
with the flow limiters end main steamline valve closure, fimits the mass inventory loss such that fuel is not
uncovered, fucl iemperaturces remain less than 1500 F, and sclease of radioactivity to the eavirons is well belew
10 CFR 100 puidclines (refeieree SAR Scctions 14.2.3.9 and 14.2.3.10).

Temperature-monitoring instrumentation is provided in the main steamline tunnel to detect feaks in this area.
Trips are provided on this instrumentation and when exceeded cause closure of Group | jsolation valves. It
sctting of 200° F is low encugh to detect leaks of the order of $ to 10 gpmy thus it is capable of covering the entire
spectrum of breaks. For large breaks, it is a backup to high-stcam flow instrumentation discussed above, and fig
small hreaks with the rccuiung small release’of radioactivity, gives isolation before the guidelines of 10 CFR 100

“are exceeded.

High-radiation monitors in the main steamline tunne! have been provided to detect gross fucl fuilure. This
instrumentation causes closure of Group 1 valves, the only valves required to close for this accident. With the
established setting of 7 times normal background and main steamline isolation valve closure, fission product
selease is Immcd so that 10 TFR 100 guxdghms are noj exceeded for this accident {refesence SAR Sccnxon

12.2.1.7).

Pressure instrumentation is provided which trips when main steamline pressuce Jraps helow 825 paig. A trip of

this instrumeatation results in closure of Group 1 isolation valves. In the Refuel und Startup/Hot Standby modes

this trip function i< bypassed. This function is provided primarily to provide protcclion againsta pressure. regulsar
malfunction which would cause the control and/or bypass valve to open. With the fip sct at 825 psig. inventory

loss is limited so that fuel is not uncovered and peak cladding temperatures ar¢ much less than 15007 F; thus, there

are no fission products availuble for sclease other than “those in the reactor water {reference SAR Scction

11.2.3).

The RCIC and the HPCI high flow and temperature instrumentation are provided to detect a break in their
respective piping. Tripping of this instrumentation results in actvation of the RCIC or of HPCI isolation valves.
Tripping logic for this function is the same as that for the main steamline isolation valves, thus all sensors Gee
required 1o be operable ur 1 u tripped condition to meet the single-failuse critenia. The trip settings of 200 Fand
0% of design fiow and valve closure time are such that cure uncovery iy prevented .md fission product release
is within hmus

The instrumentation which initiates ECCS action s arranged in a onc-out-of~two taken twice logic circuit. Unlike
the reactor scram circuits, however, there is onc trip sysiem associuted with each function rather than the two trip
systems in the reactor protection system. The single-failurc criteria are met by virtue of the fact that sedundant core
vooling functions are provided. c.g., sprays and automatic blowdown and high- prcssu’rc coolant injection. {he
specification requires that if a trip system becomes inoperabie, the system which it activates is declared inoperable,
For cxample, if the tzip system for core spray A becomes inoperable. core spiay A is declared inoperable and the

awut-ofservice specifications of Speuﬁc.mon 3.5 govern. This spccmc.mon preserves the cffectiveness of the system
with respoct to (he single- failure criteria even during periods when maintenance or testing is being pcrfo:mcd

The conisol rod block functions are provided to prevent excessive control rod withdrawal so that MCPR does not
go below the MCPR-Fuel Claddipg Integrity Safety Limit, ’

The trip logic for this function is onc out of n; ¢.g., any trip on one af the $ix APRM s, cight IRM*c
four SRM's will result in a rod block. The minininm instrument channel reguirenients assure suflivient
instrumentation 1o assure that the single-failure criteria are met. The minimum invtrument channel requirements
for the RBM muay be reduced by one for a short period of time to allow for mainteaunce, iesting, of calibration.
This time period is only~3% of the opcrating time in a month and does not significantly increase the risk of

preventing an inadverient control rod withdrawal,

.

12742-6 S
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TABLE 3.21

IHSTRURTEHTATION fHAT IKITIATES PRIMARY COHTAINMERT ISOLATION FUHCTIONS

.o

of Operable or

Tripped Instrument

Trip Level Setfing

Channels! Instruments
) 4 Reactor low water® ->144 inches above top of
active fuel®
4 Reactor low low water >84 inches above top of
active fuel®
4 High drywell pressure'®! <2 psig®
16 High flow main steamfing® <1403 of rated steam flow
16 High temperature main <200°F
steamline_ tunnel
4 High radiation main <7 x normal rated power
. steamline tunnel®- - background
4 Low main steam pressure™® 2>825psig
4 High flow RCIC steamline <300% of rated steam flow
16 RCIC turbine area high <200°F
temperature _
4 High flow HPCI steamline <300% of rated steam flow
16 HPC! area high temperature <200°Ff
Kotes

——

Action®

A

1. Whenever primary containment in tegrity is required, there shall be two operable or tripped systems for each function, except
for bow-pressure main steamline which only need be available in the Run position.

2. Action: I the first column cannot be met for one of the trip systems, that trip system shall be tripped.

i the fust column cannot be met for both trip systems, the appropriate actions listed below shall ba taken:

A. Initiate an orderly shutdown and have the reactor in Cold Shutdown condition in 24 hours.

B.

C. Close isolation valves in RCIC system. »
D. Ciose isolation valves in HPCI subsystem,

Initiate an orderly Joad reduction and have reactor in Hot Standby within 8 hours.

Keed not be operable when primary containment integrity is not required.
The ssolation trp signal is bypassed when the mode switch is in Reluel or Startup/Hot Shutdown.

3
X

5 This mstiumentation also isolates the control room ventilation system.
6

This signal also automatically closes the mechanical vacuum pump discharge line isolation valves. .

*Top of active fusl Is deﬁne& as 360" above vessel zero for all water levels used in the

LOCA analysls [see Bases 3.2).

Amendment No. 66
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TABLE 3.2:2

IHSTRUIMERTATIOR THAT INITIATES OR CONTROLS THE CORE AND CORTAIRKERT COOLING SYSTEMS

'
-

Kinlmum Rembor

of Operatle or
Trippcd Instrumont . :
Chamnsis! . Trip Function Trip Level Setting _ Remarks

4 Reactor low low =84 inches { +4 inches/-0 inch) 1. In conjunction with low-reactor pressure
water level above top of active fuel® initiates core spray and LPCI..

2. In conjunction with high-drywell pressure
120-second time defay and low-pressure
core cooling interfock initiates auto
blowdown. :

3. Initiates HPCI and RCIC.

4. Initiates starting of diesel generators.

4 High-drywell <2 psig 4 1. Initiates core spray, LPCl, HPCl, and
pressure'?, @ : ' SGTS. :

2. In conjunction with low low water level,
120-second time delay, and low-pressure
core cooling interlock initiates aute

, blowdown. ‘

3. lInitiates starting of diesel generators.

4. Initiates isolation of contro! room

 ventilation,

2 Reactor fow - * 300 psig<p<350 psig , 1. Permissive for opening core spray and LPCI
pressure ! admission valves.

2. In conjunction with fow low reactor water

, level initiates core spray and LPCI.
Containment spray Prevents inadvertent operation of containment
interlock : spray during accident conditions.

29 . 2/3 core height  >2/3 core height ’ )

40 containment 0.5 psig<p<1.5 psig

high pressure
2 Timer auto <120 seconds In conjunction with low low reactor water
~ blowdown level, high-drywell pressure, and low-pressure
: core cooling interlock initiates auto blow-
down.

4 Low-pressure core 1CC psig<p<150psig Defers APR actuation pending confirmation of
cooling pump dis- low-pressure core coofing system operation.
charge pressure

2 Undervoltage on N/A 1. Initiates starting of diese! generators.

2. Permissive for starting ECCS pumps.

emergency buses
‘3. Removes nonessential loads from buses.

*Top of active fuel is defined as 360" above vesse! zéro for all water levels
used in the LOCA analysis.

Amendment No. 66 3.2742-12
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The discharge pipe pressure for the
systems in Specification 3.5.G.1 shall
be maintained at greater than 40 psig
and less than 74 psig. If pressure in
any of these systems is less than 40
psig or greater than 74 psig, this con-
dition shall be alarmed in the control
room and immediate corrective action
taken. If the discharge pipe pressure is
not within these limits in 12 hours
after the occurrence, an orderly shut-
down shall be initiated, and the reac-
tor shall be in a cold shutdown condi-
tion within 24 hours after initiation.

H. Condensate Pump Room Flood Protection

L

Amendment No. 66

The systems installed to prevent or
mitigate the consequences of flooding
of the condensate pump room shall be
operable prior to startup of the
reactor.

The condenser pit water level switches
shall trip the condenser circulating
water pumps and alarm in the control
room if water level in the condenser

it exceeds a level of § feet above the
pit floor. If a failure occurs in one of
these trip and alarm circuits, the failed
circuit shall be immediately placed in
a trip condition and reactor operation
shall be permissible for the following
7 days unless_ the circuit is sooner
made operable.

If Specification 3.5.H.I and 2 cannot

‘be met, reactor startup shall not com-

mence or if operating, an orderly shut-
down shall be initiated and the reactor
shall be in a cold shutdown condition
within 24 hours.

DPR-29

2AR8/48_R

2. Following any period where -the LRCI

mode of the RHER or core spray ECCS
have been out of service and drained
for maintenance, the discharge piping
of the inoperable system shall be
vented from the hich roint prior to
the return of the system to service.

Whenever the HPCI or RCIC system
is lined up to take suction from the
torus, the discharge piping of the
HPCI and RCIC shall be vented from
the high point of the system and water
flow observed on a monthly basis.

The pressure switches which monitor

the discharge lines and the discharge
of the fill svstem purp to ensure that
they are full shall be functionally
tested every month and calibrated every
3 months. The pressure switches shall
be set to alarm at a decreasing pressure
of 240 psig and an increasing pressure
of £ 90. psig. '

H. Condensate Pump Room Flood Protcétion

1.

The following surveillance require-
ments shall be observed to assure that
the condensate pump room flood pro-
tection is operable.

a. The piping and electrical penetra-
tions and bulkhead doors for the
vaults containing the RHR service
water pumps and diesel-generator
cooling pumps shall be checked
during each operating cycle by
pressurizing to 15+ 2 psig and
checking for leaks using a soap
bubble solution. The criteria for
acceptance shall be no visible leak-
age through the soap bubble
solution.

b. The floor drains from the vaults
shall be checked during each oper-
ating cycle by removing the end
cap and assuring that water can be
run through the drain lines.

¢. The RHR service water pump and
diesel generator cooling water
pump bed plate drains shall be
checked during cach operating

l
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4.5 SURVEILLANCE REQUIREMENTS BASES

The testing interval for the core and containment cooling systems is based on a quantitative reliability analysis,
judgment, and practicality. The core cooling systems have not been designed to be fully testable during operation.
For example, the core spray final admission valves do not open until reactor pressure has fallen to 350 psig. Thus,
during operation, even if high drywell pressure were simulated, the final valves would not open. In the case of the
HPCI, automatic initiation during power operation would result in pumping cold water into the reactor vessel
which is not desirable. :
<

The systems can be automatically actuated during a refueling outage and this will be done. To increase the
availability of the individual components of the core and containment cooling systems, the components which
make up the system, ie., :nstrumentation, pumps, valve operators, €tc., are tested more frequently. The
‘nstrumentation is functionally tested each month. Likewise the pumps and motor-operated valves are also tested
each month to assure their operability. The combination of a yearly simulated automatic actuation test and
monthly tests of the pumps and valve opcrators is deemed to be adequate testing of these systems.

and containment cooling reliability is maintained by
ment. The degree of operability to be demonstrated
For routinc out-of-service periods caused by

With components or subsystems out of service, overall core
demonstrating the operability of the remaining cooling equip
depends on the nature of the reason for the out-of-service equipment.
preventative maintenance, etc., the pump and valve operability checks will be performed to demonstrate
operability of the remaining components. However, if a failure, design deficiency, etc., causes the out-of-service
period, then the demonstration of operability should be thorough enough to assure that a similar problem does
not exist on the remaining components. For example, if an out-of-service period caused by failure of a pump to
deliver rated capacity due to 2 design deficiency, the other pumps of this type might be subjected to 2 flow rate

test in addition to the operability checks.

The verification of the main steam relief valve operability during manual actuation surveillance testing. must be made
independent of temperatures indicated by thermocouples downstieam of the relief valves. It has been found that a

temperature increase may result with the valve still closed. This is due to steam being vented through the pilot valves

during the surveillance.test. By first opening a turbine bypass valve, and then observing its closure response during relief
flow. Closure response of

valve actuation, positive verification can be made for the relief valve opening and passing steam
the turbine control valves during relief valve manual actuation would likewise serve as an adequate verification for the
relief valve opening. This test method may be performed over a wide range of reactor pressurcs greater than 150 psig.
Valve operation below 150 psig is limited by the spring tension exhibited by the relief valves. .

dischargé piping of the core spray, LPCI méde of the RHR, HPCY,

The surveillance requirements to ensur¢ that the
ater flows from a high point vent. This ensures

and RCIC systems is filled provides for a visual observation that w
that the line is in a full condition. Instrumentation has been provided to monitor the

pressure of water in the discharge piping between the monthly intervals it which the lines

are vented and alaim the cortrol room if the pressure is inadequate. This instrumentation

will be calibrated on the same frecuency as the safety system instrumentation and the

alarm system tested monthly. This testing ensures that, during the interval between the

monthly venting checks, the status of the discharge piping is monitored on a continuous l

basis.

An alarm point of 40 psig for the low préssure of the fill system has been chosen because, due to elevations of
piping w%thin the plant, 39 psig is required to keep the 1ines full. The shutoff head

of the fill system pumps is less than 90 psig and therefore will not defeat the low-

pressure cooling pump Qischarge press interlock 100 psig as shown in Table 3.2-2.

A margin of 10 psig is provided by the high pressure alarm point of 90 psig.

Amenciment No. 66 ~ .
3.5/4.5-16
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UNITED STATES —
NUCLEAR REGULATORY COMMISSION
' WASHINGTON, D. C. 20555

COMMONWEALTH EDISON COMPANY

AND
TOWA-ILLINOIS GAS AND ELECTRIC COMPANY

DOCKET NO. 50-265

QUAD CITIES UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment Ne. 60
License No. DPR-30

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

A. The applications for amendment by the Commonwealth Edison Company
(the Ticensee) dated November 7, 1976, February 21, 1978, as supplemented
May 31, 1978, April 25, 1979 and February 14, 1979, comply with
the standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act), and the Commission's rules and regulations
set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions 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 regulations and all applicable requirements
have been satisfied.

2. Accordingly, the license is amended by changes to the Technical Specifi-
cations as indicated in the attachment to this Ticense amendment and
paragraph 3.B of Facility License No. DPR-30 is hereby amended to read
as follows:
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3.B Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 60 , 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

Thomas A. Ippo:itg, Chief

Operating Reactors Branch #2
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issumance: April 16, 1981



ATTACHMENT TO LICENSE AMENDMENT NO. 60

FACILITY OPERATING LICENSE NO. DPR-30

DOCKET NO. 50-265

Revise the Appendix "A" Technical Specifications as follows:
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Limiting Conditlons for Operation (LCO) - The limiting conditions for operation specify the minimum

peceptable levels of system performance necessary 10 assure safe startup and opcm(mn of the facility.
When these conditions are met, the plant can be operated safely and abnormal situations can be mfcly

-

controlled.

Limiting Safety System Setting (LSSS) - The limiting 5afcty systeni seftings arc scttings on instrumenta-
tion which initinte the automatic protective action at a level such that the safety limits will not be
exceeded. The region between the safety limit and lhcsc seitings represents margin, with normal
operation lying below thesc settings. The murgin has been established so that with proper operation of

the instrumentation, the safety limits will never be exceeded.

Logic System Func(mnal Test - A logic system functional test means a test of all relays and comtacts of
a logic circuit from sensor to activated device to ensure all components are cperable per design intent.
Where possible, action will go to complcuon ie., pumps will be started and valves opened.

Modes of Operation - A reactor mode switch sc!ccts the proper interlocking for the operating or
shutdown condition of the plant. Following are the modes and interlocks pruvxdcd

1. Shutdown - In this posmon. a reactor scram is initiated. pawer 1o the control rod drives is remaved.
and the reactor protection trip systems have been deenergized for 10 seconds prior to petmissive tor
manval resct.

2. Refuel - In this position, interlocks are estsblished so that one control rod only may be withdrawn
when flux ampliﬁcrs are set at the proper sensitivity level and the refucling crane is not over the
feactor. Alsa, the trips froi the turbine control valves, turbine stop valves, main steam isolation
valves, and condenser vacuum are bypassed. If the refueling crane is over the reactor, all rods must

be fully inseried and none can be withdrawn.
3. Surwp/Hot Standby - In this position, the reactor protection scram irips. initiated by condenser low
vacuum and main steamline isolation valve closure, are bypassed, the low pressure main steamling

isolation valve closure 1fip is bypassed, and the reactor proicction system is energized, with IRM and
APRM neutron monitoring system trips and control rod withdrawal interlocks in service.

4, Run - Inthis position the rcactor system prcsmrc is al or above 825 png. and the reactor protection
system is energized, with APRM protection and RMB interlocks in scrvice {excluding the 15% high

flux scram).

Operable - A sysiem or component shall be considcred opcrable when it is capable of pcrformmg .ls
intended function in its thuxrcd mannet. .

Operating » Opcrating means that a system or component is performing its intended !‘uncuom in it

required mannér.

.

Operating Cycle - Interval between the end of one refucling outage for a particular unit and the end of
the next subscquent refueling outage for the same unit. .

Prhnary Containment Integrity - Primary containment integrity means that the drywell and prcssurc

suppression chamber are intact and all of the following coaditions are satisficd:

1. All manual contsinment isolation valves on lines connecting to the reactor coolant system or
ceatainment which ase not required to be open during accident conditions are closed.

Amendment No. 60

1.0-2
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. The dafinitions used above for the APRM

gcrem trip apply. In the event of oper-

ztion with a maximum fraction limiting
power density (MFLPD) greater than the

fraction of rated power (FRP), the setting

rF 11l be medified as follows:

FRP
S5 (.65vup + 43) MFLPD

The definitions used above for the APRM

ceren trip apply. - .

The ratio of FRP to MFLPD shall be set

cqual to 1.0 unless the actual operating

value is less than 1.0, In which case

the actual operating value will be used.

C. Reactor lcw water level scram setting
shall be 144 inches above the top of the
active fuel* at normal operating condi-

tions,

D. Reactor low water level ECCS initiation

shall be 84 inches (+4 inches /-0 inch)
gbove the top of the active fuel* at
normal operating conditions.

E. Turbine stop valve scram shall be € 10% valve
closure from full opzn.
F. Turbine control valve Mast closure scram shall

initiate vpon actuation af the fast closure sole-
noid valves which trip the turbine centrol

valves,

G. Main steamline jsolation valve closure scram

shall be < 10% valve closure from full open. -

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

825 psig.

*¥Top- of actlve fuel is defined to
be 360 inches above vessel zero

(See Bases 3.2) ' -

1.1/2.1-2a .

|
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] 1, Turbine EHC control fluid low-pressure scram
on loss of control oil pressure shall be set at
greater than or equal to 900 psig.

J. Condenser low vacuum scram shall be set at
> 21 inches Hg vacuum.

Amendment No. 60
1.172.1-3
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An increzse In the APaM acram trip setting would docreass the margin present before the
fuel cladding integrity safety limit is reached, The APRM scrom trip setting was determine=d
by an analysis of margins required to provide a ronsonable range for maneuvering during
opcration, Rcducing this operating margin would increase the frequency of spurious scrams,
which have an adverse cffect on reactor safety becouse of the reculting thermal stresses,
Thus, the APRM scram trip setting was selected because it provides adeguate waxgin for the
fuel cladding Integrity zafety limxt yet allows o;aratlng margin that reduces the posaibil-

ity of unnececssary scrams,

The ocram trip settlng nust be adjusted to onsure that the LBIR transient pcak i{s not .
Increased for any combination of maximum fraction of limiting power density (MFLPD) a:d
reactor core theymal power. The scram setting ls sdjusted in accordance with' the formula
in Specification 2,1.A.1, whqn the MFLPD is grocter than the fraction of rated pover SFRP).

[} Iy
hPRY Plux Scram Trip Setting {Refuel or Startup/sot Stzndby Hode)

For operation in the Startup mode while the reactor {8 at low pressure, the APRM scrar setting
of 15% of rated power grovides adequate therral mergin batween the setpoint and the safety
limit, 25% of rated. The margin is adeguate to zccemmmodate anticipated maneuvers associated
with power plant startup., Effects of increasing prossure at zero or low void content are

» cold water from sources available during startup 13 not much colder thun that already in tie
cystem, temperaturs coefficients tre small, and €2hY¥r8l vod patterns are constrained to be T
uniform by operating procedures backed up by tha ted worth ninimizer. Of all possible sources

of reactivity input, uniform control rod withdsowal 1s the most probable czuse of significant

pover rise. Because the flux distribution asscciszted with uniform rod withdrawals does not
involve high local peaks, and because several rods nmust be moved to chahge power by a sigrnifi-
cant percentage of rated power, the rate of pcwer rise is very slow. Generally, the heat £lux
is in near equilibriuvm with the fiesion rate., In an ascumed uniform rod withdrawal apprcach

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 sdequate to ascure a scram before the power could exceed

the safety limit. The 15% AFRM scram remains cctliva untll the mode switch is placed in the .

‘Run position. This switch occurs when reactor pressure 1s greater than 825 psig.

IRH Flux Scram Trip Setting

The IRM system consists of eight chambers, four in esch of the roactor protection system logie
The IiM¥ is a’ S-cdecezde instrusment which covers the range of power level between that

channels.,
covered by the SRM and the APRM. The S decadss ero brokcn down into 10 ranges, each being
one-half a decade in size. .o

The IRM scram trip setting of 120 div;eloﬂs is octiva in cach’ range of the IRM. For exanple,

if the ipstrument were on Renge 1, the scram satting would be 120 divirions for that range: '
likewise, if the instrumént were on Rangs 5, the screm would be 120 divisions on that range,
Thus, as the IRM is ranged up to accommodate the incroase in power level,' the scram trip ses-

ting is also ranged up.

The most significant sources of reactivity change Quring the pover increase are due to control

'rod withdrawl.” In order to ensure that the IRM provides esdequate protection against the

single rod withdrawal error, 2 range of rod withdrawal accidents was analyzed, This analysis
included starting the accident at various power levels, The most severe case involves an
initial condition in which the reactor is just subcritical and the IRn system is not yet on
scale,

aAdditional conservatism was taken in this analysie by asouming that the IRM channelclosest tc
the withdrawn rod is bypassed The results of this analysls show that the reactor is scramsed
and pcak power limited to 1% of rzted power, thus maintaining MCPR above the ‘fuel cladding
integrity safety limit, Based on the above analysis, the IRM provides protection against

local control rod withdrawal errors and continuous withdrawal of control rods in sequence and

provides backup protection for the APRM, \ .

Amendment No. 60 .. . - 1.1/2.1-8°
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Renrior Coolant Low Pressure Inhialec Main S(c.zm Isolstion Vu!vc Closure

The low-pressure isolation at 825 psig was provxdcd to give protection against fast reactor depres-
surization and the resuiting rapid ceoldown of the vessel. Advantage was taken of the scram feature which
occurs in the Run made when the muin stcamline isolation valves cie closed to provide for reactor
shutdown so that operstion at pressures lower than those specified in the thermal hydraulic safety limit

dozs not occur, although opcr.mon at a pressure lower than 825 psig would not necessarily

constitue an unsafe condition. .

Main Steanline Isolation tv Vulve Clusure Scram

The Jow-pressure isolation of the main steamlines at 823 psig was provided to give protection against’

rapid reactor dcpressunzdnon and the sesulting rapid cooldown of the vessel. Ad\amavc was taken of
the scram feature in the Run mode which occurs when the main steamline isolation valves are ciosed 1o
provide for reactor shutdown so that high power operation at low reactor pressures does not occur, thus
providing proxccxion for the fucl cladding integrity safety limit. Operation of the reactor at pressures

_lower than 825 psig requires that the reactor mode switch be in the Startup position, where protection.

of the fuel cladding integrity safety limit is provided by the IRM and APRM high ncutron flux scrams.
Thus. the combination of main steamline low-pressure isolation and isolation valve closure scram in the
Run mode assures the availability of neutron flux scram protection over the ¢ntire range of applicability
of the fuel cladding integrity safety limit. In addition, the isolation valve closure scram in the Run mode
anticipates the pressure and flux transients which occur during normal or inadvertent isolation valve
closure. With the scrams set at 16% valve closure in the Run mode, there is RO increase in neutron

flux.

.

Turbine EHC Control Fluid Low-Pressure Scran

The turbine EHC control system operates using high-pressure oil. There are several points in this oil
system where a lost of oil pressure could result in a fast closure of the turbine control valves. This fast
closure of the turbine control valves is not protected by the turbine control valve fast closure seram. since
failure of the oil system would n-it result in the fast closure solenoid valves being actuated. For 2 tusbine

control valve fast closure, the core would he protected by the APRM and high- rcaf‘tor"prcssurc scrams. .

However. to provide the same margins as pravided.for the genetator load rejection on fast closurc of the
turbine contro! valves, a scram has been added 1o the reacior protection system which senses failure of
control oil pressure to the turbine control system. This is an anticipatory scram and results in reactor
shutdown before any significant increase in neutron flux oceurs. The transient responsc is very similar
to that resulting from the turbine contro} valve fast closure scram. The scram setpoint of 900 psig is set
high enough to provide the necessary anticipatory function and Jow enough to minimize the aumber of
spurious scrams. Nor.mal operating pressure for this system is 1250 psig. Finally, the control valves will
not sturt unul the fluid prccsute is 600 psig. Therefore, the scram occurs well bcfore valve closuse

begin.

.Condenser Low Vacuum Scram

Loss of condenser vacuum occurs when the condenser can no longer handle the heat input. Loss of
condenser vacuum initiates a closure of the turbine stop valves and turbine bypass valves which
climinates the heat mpul to-the condenser. Closure of the trbine stop and bypass valves causes a pressure
transient, ncutron flux risc. and an increase in surface heat flux. To prevent the claddmg safety limit from
being exceeded if this occurs, a seactor scram occurs on turbine stop valve closure in the Run mode. The
turbine stop valve closure scram function along is adequate to prevent the cladding safety !xmu from
being exceeded in the event of a turbine mp transicnt with bypass closures

The condenser low vacuum scran is amiicipatory to the stop valve closure scram and causcs a scram
before the stop valves are closed and thus the sesulting transient is less scverc, Scram occurs in the Run
mode at 21-inch Hg vacuum stop vitlve closure occurs sat 20-inch Hg vacuum, and bypass closurc at 7-inch

Hg vacuum,

Amendment Na. 60

1479.1-10



QUAD-CITIES
DPR-30

gallons. As indicated above, there is sufficient solumcm the piping to sccommodatc the scram withortimpairment
of the scram times or amount of inscrtion of the contiol rods, This funvuon shuts the reactor dow= . hile sufficient
volume remains to accommodate the discharged water and precludss the situation in which a scram would be

required but not be able i perform its function adequately.

Loss of condenser vacuum occurs when the condenser can no longer hondle heat input. Loss of condenser vacuum
initiutes a closure of the turbine stop valves and rbine hypdss valves, which climinates the heat mpu! to the
condenser. Closure of the twrbinc stop and bypass valves causes a p-essure transient, neutron flux rise, and an
increasc in surface heat flux. To prevent the cladding salety limit from being exceeded if this oceurs, a reactor scram
occurs on turbing stop valve closure. The turbine stop valve closure scram function alone is adequate 1o prevent
the cladding safety limit from being exceeded in the event of a furbine trip transient with bypass closure.

. The condenser low -vacuum scram is a backup 10 the stop valve closure seram and causes 2
scram before the stop valves are closed, thus the resulting transient is Jess severe. Scram occurs at 23 inches Hg
vacuum, stop valve closure occurs at 20 inches Hg vacuum, and bypass closure at 7 inches Hg vacuum.

‘;

High radiation levels in the main steamline tunnel above that due to the normal nitrogen and oxygen radioactivity
are an indication of leaking fuel. A scram is initiated whenever such radiation level exceeds seven times normal
background. The purpose of this scram is to reduce the source of such radiation to the extent necessary to prevent
cxcessive turbine contamination. Discharge of excessive amounts ofradioac!ivity to the site environs is prcvcm'-d
by the air ¢jector off-gas monitors, which cause an isolation of the mzin condenscr ofi-gas line provided the limit
specified in Spcc:ﬁcauon 3.8 is exceeded.

The main steamline Isolation valve closure scram is set to scram when the isolation valves are 10% closed from
full open. This scram anticipates the pressure and flux transient which would occur when the valves close. By
scramming at this setting, the resultant transient is insignificant, )

A seactor mode switch is provided which actuates or hypasses the various scram functions appropriate to the
purticulas plant operating status (refercnce SAR Section 7.7.1.2) Whenever the reactor mode switch is.in the
Refuel or Startup/Hot Standby position, the turbine condenser Jow-vacuum scram and main steamline isolation
valve closurc scram arc dypassed. This bypass has been provided for flexibility during startup and to allow repairs
to be made to the turbine condenser. While this bypass is in cflect, protection is provided against pressure or flux
increases by the high-pressure scram and APRM 15% scram, respectively, which are eflective in this mode.

If the reactor were brought 1o a hot standby condition for repairs to the turbine condenser, the main steamline
isolation valves would be closed. No hypothesized single failure or sirgle operator action in this mode of0p-rat on
cun result in an unreviewed radiological selease. .

The manual scram function is active in all modes, thus pro\'xdmg l‘or a manual means ofrapxdly mscmng conlro!
rods during all modes of reactor operation. , -

The IRM system provides protection against excessive power levels and short reactor pcnods in the startup and
intermediate pawer ranges (reference SAR Sections 7.4.4.2 and 7.4.4.3). A source range monitor (SRM) system
is also provided to supply additional neutron level information during startup but has no scram functions
{reference SAR Scction 7.4.3.2). Thus the IRM is required in the Refuel and Smrtup/Hot Standby modes. In
.7 addition, protection js provided in this range by the APRM 15% scram as discussed in the bases for Specification
2.1 Inthe 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 intermediate and power range; the IRM’s -
provide adequate coverage in the startup and intermediute range. A

The high-reactos pressure, high-drywell pressure, reactor low water level, and scram discharge volume high level
scrams are required for the Smnup/Hol Standby and Run modes of plant operation. They are therefore required
to be operationul for these modes of reactor operition.

The turbine condenser low-vacuum scram is required only d urmg power operation and must be bypasscd to start -
up the unit.

Amendment No. 60
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REACTOR EROTECTIOR SYSTER! (SCRARS) lHSTRUhiEKTATIOH REQUIREIENTS REFUEL KSODE

Trip Function
Mode switch in shutdown
Manual scram

IRM
High flux

Inoperative

APRMI
" High flux {15% scram)
" Inoperative

High water fevel in scram
discharge volume!® «

High reactor pressure
High diywell pressure'™!
Reactor low water level

Turbine condenser fow
vacuum

Main steamline high
radiation(i?!

Main steamline isolation
valve closure!”
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TABLE 3.1-1

Trip Level Selling

<120/125 of full scale

Specification 2.1.A.2
<50 gallons

<1060 psig

<2 psig

=8 inches®

=21 inches Hg vacuum

<7 X normal full power
background

<10% valve closure

3.1/41-8
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TABLE 3.12

Trip Functlon

MODE

Trip Level Setting

Mode switch in shutdown

Manual scram

IRM
High flux <120/125 of full scale
Inoperative
APRMB!
High flux (15% scram) Specification 2.1.A.2
Inoperative .
High-reactor pressure <1060 psig
High-drywell pressure®™® <2 psig
Reactor low water level >8 inches'®

High water level in scram

discharge volume'

Turbine condenser low
vacuumt?

Main steamline high
radiation"?

<50 gallons
> 21 inches Hg vacuum

<7 X normal full power
background

Main steamlin'e isolation <10% valve closure

valve closure”

3.1/41-9

CRAM) IKSTRUIENTATION REQUIREMENTS STARTUP/ HOT STANDBY

Action?

A
A
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REACTOR PROTECTION SYSTER (SCRAM) INSTRUMERTATION REQUIREMERTS RUN 10DE

Kinlmum Kumber
of Opzrable of
Tripped Instrument
Channcls per

Trip Systemt)

@)

-~
\.
AN
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Trig ‘Fuﬁcﬂon A
Mode switch in shutdown

Manual scram

APRM®B!
High flux (fow biased)
Inoperative
Downscale™!

High-reactor pressure
High-drywell pressure
Reactor low water level

High-water level in scram
discharge volume

Turbine condenser low
vacuum

Main steamfine high
radiation1!

Main steamline isolation
valve closure!®

Turbine control valve fast
closure'®

Turbine stop valve
closure®®

Turbine EHC control ﬁuid
low pressure®

Trip Level Setting

Specification 2.1.A1

>3/125 of full scale
<1060 psig

<2 psig

>8 inches -

<50 gallons -
> 2Linches Hg vacuum

<7 X normal full
power background

<10% valve closure

>40% turﬁine/generator
load mismatch!®

<10% valve closure

2900 psig

-

L4

3.1/41-10

Action?

A

A
AoB
Aor B
AoB

A

A

A.

Ao G

Ao G

Ao C
Ao C

Aor G

AorC
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Venturi tubes are provided in the main stcamlines as a means of measuring steam flow and also limiting the loss
of mass inventory fram the vessel during a steamline break accident, In addition to monitoring steam flow,
instrumentation is provided which c.uses a trip of Group | isolation valves, The primary funciion of the
fnstiumeniation is 1a deteci a break ie the main steamline, thus only Group 1 valves are closed. For the worst-case
sccident, main steamline brank outcide the drywell. this trip setting of 140% . of ruted steum fluw, in conjunction
with the flow limiters and main steamline valve closure, limits the mass inventory loss such that fuel is not
uncovered, fuel temperatures remain less than 1500° F, and releasz of radioactivily to the environs is well below
10 CFR 100 guidclines (revserce SAR Scctions 14.2.3.9 and 14.2.3.10).

Temperatuse-monitoring instrumentation is provided in the main steamline tunanel 1o detect feaks in this urca.
Trips are provided on this instrumentation and when excecded cause closure of Group 1 isolation valves, s
sctting of 200° Fis low encugh o detect feaks of the order of 5 10 10 gpm; thus it is capable of covering thic entire
spectium of breaks. For large breaks, itis a buckup to hiph-stcam flow instrumentation discussed above. and for
small breaks with the resulting small release’of radiouctivity, gives isolation before the guidelines of 10 CIFR 100

are cxceeded.

.

High-radiation monitors in the main steamline tuancel have been provided to deteet gross fuel failure. This
instrummentation causes closure of Group T valves, the only valves requirced to close for this wccident. With the
established sctting of 7 times normal background und main sieamline isolation valve closure, fission product

_release is Immcd so that 10 CTFR 100 guxddmu ate noj exceeded for this accident {reference SAR Scction

12.2.L.7).

Pressure instrumentation is provided which trips when main steamline pressuee drops helow 825 paig. A trip of

this instrumcntation results in closure of Group 1 isolation valves. In the Refuel und Sturiupsifor Standby moddes

this trip function is bypassed. This function is provided primarily to provide pro!cction againsta pressure regubior -
malfunction which would cause the control und/or bypass valve to open. With the tiip sct at 825 psig. inventory

Joss is limited so that fuel is not incovered and peak cladding terape ratures arc much less than 15007 F; thus, there

are no fission products avzilable for release other than “those in the rencior water {reference SAR Section

11.2.3).

The RCIC and the HPCH high flow and temperature fastrumentation are provided to detect a break in their
respective piping. Tripping of this instrumentation results in acivation of the RCIC or of HPCI isolation valves.
Tripping logic for this function is the same as that for the main steamline olation valves, thus all seasors are
required to be operable ur in 4 tripped condition to meet the single-failure critenia. The rip scttings ot 2080 Fund
d00% of design flow and valve closure time are such that core uncovery is prevented and fission product sclease

is wuhm hmns.

The instrumentation which initiates ECCS action is arranged in a onc-out-of-two tiken. thc; logic circuit. Unlike
the reactor scram circuits, however, there is one trip system associated with each function rather than the two rip

- systems in the reactor protection system. The single-failurc criteriu are. met by virtue of the fact that redundant core

umlm;: functions are provided. c.g. sprays and awiomatic blowdown and bxgh prcssurc coolant injuction. e
specification requires thatif a trip system becomes inoperabie. the system which it activates is declired inoperable.
For cxample, if the trip system for core spray A becomes inopurable. core spray A is declared inoperahle aid the
swt-of-vervice specifications of Speu!‘cauon 3.5 govern. This Spccxhc‘mon preserves the cffectiseness of the system
with respect to the singhe-failure criteria even during periods when muintenance or testing is being pcrformcd

The vontro! rad block functions are provided to prevent excessive control rod withdrawal so that MCPR Jdues not
go below the MCPR Fuel Claddipag Integrity Safety Limit. ’

The trip logic for this function is onc out of n; ¢.g., any trip on one of the six APRM s cight IRM ™
four SRM's will result in a rod block. The minimum instrumeat channel reguirements assure sufficient
instrumentation 1o assure that the single-failure criteria are met. The minimum instrement channel requirements
for the RBM may be reduced by one for a short period of time to allow for maintenance, testing, of calibration.
This time period is only~3% of the operating time in a month and does not significantly increase the risk of

preventing an inadverient control rod withdrawal.

Amendmeit No. 60 . : - j . ) )
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TABLE 3.2-1
INSTRUMENTATICH fHAT INITIATES PRIMARY CONTAINMERT ISOLATION FUHCTIONS

Kidlmum Humbsr
of Operable o

.
ot

Tripged Instrument ) ) .
Chanrcts Instruments ’ Trip Level Setting Action'd
{ 4 Reactor fow water'™ >144 inches above top of A
active fuel®
4 Reactor low low water >84 inches above top of A
- active fuel®
4 High drywell pressure®™ <2 psig? A
16 High flow main steamline’® <140% of rated steam flow B
16 . High temperature main <200°F" B.
steamline_ tunnel : :
4 High radiation main <7 x normal rated power B
steamfing tunnel® - background
4 " low main steam pressure® >825psig B
5 "High flow RCIC steamline <300% of rated steam flow
16 RCIC turbine area high <200°F
temperature .
4 High flow HPCI steamline <300% of rated steam flow D,
16 © HPCl area high temperature - <200°F D

Hotes .
1.  Whenever primari containment integrity is sequited, there shall be two operable of tripped systems for each function, except
for low-pressure main steamline which only need be available in the Run position.

2. Action: It the first column cénnol be met for one of the trip systems, that trip system shall be tripped.
1f the first column cannot be met for both lrip systems, lhé approptiate actions listed below shall be taken:
A. lnitiate an orderly shutdown and have the reactor in Cold Shutdown condition in 24 hours.
B. Initiate an orderly load reduction and have reactor in Hot Standby within 8 hours.
. Close isolation valves in RCIC system. '
D . Close isolation valves in HPCI subsystem.
) Keed not be operable when prim.aly contaiﬁment integrity is not required.
The solation trp signal is bypassed when the mode swilch is in Refuel of Startup/Hot S;huldown.

This instrumentation also isolates the control room ventilation system.

[T T R S PP

This signal also automatically loses the mechanical vacuum pump discharge fine isolation valves. .

*Top of active fuel Is deﬁnec:i as 360" above vessel zero for all water levels used in the

LOCA analysls {see Bases 3.2}

.

Amendment No. 60 - : -'-—
3.2/42-11 |
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IHSTRURERTATION THAT IRITIATES OR CONTROLS THE CORE AND CONTAINIERT COOLING SYSTEMS

kilnimum Rumbar
of Opzratls or
Trippzd Instrumant
Channalstt

4

4

29
40

Trip Function

Reactor low low
water level

High-drywell
pressure!? 13

Reactor low -
pressure !

Containment spray
interlock
2/3 core height
containment
high pressure

Timer auto

. blowdown

Low-pressure core
cooling pump dis-
charge pressure

Undervoltage on
emergency buses

QUAD-CITIES
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TABLE 3.22

]
s

Trip Level Sefting

>84 inches ( + 4 inches/-0 inch)
above top of active fuel®

<2 psiﬁ

300 psigSps_350 psig

>2/3 core height
0.5 psig<p<l1.5 psig

<120 seconds

160 psig<p<150psig

N/A

*Top of active fuel is deﬁned as 360" above vesé! zt;ro for all water levels
used In the LOCA snalysis. ’

Amendment No. 60
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Remarks .

1. In conjunction with low-reactor pressure
initiates core spray and LPC.

2. In conjunction with high-drywell pressure
120-second time delay and low-pressure
core cooling interlock initiates auto
blowdown. o

3. Initiates HPCI and RCIC.

4. Initiates starting of diesel generators.

1. Initiates core spray, LPCl, HPCI, and

SGTS.
2. In conjunction with low low water level,

120-second time delay, and low-pressure
core cooling interlock initiates auto
blovdown. N

3. Initiates starting of diesel generators.

4. Initiates isolation of control room
ventilation,

1. Permissive for opening core spray and LPCI
admission valves. '

2. ln conjunction with low low reactor water

level initiates core Spray and LPCI.

,Pievents inadvertent operation of containment
spray during accident conditions.

In conjunction with low low reactor water
level, high-drywell pressure, and low-pressure
core cooling interlock initiates auto blow-
down. : ~

Defers APR actustion pending confrmation of
low-pressure core cooling system operation.

1. Initiates starting of diese! generators.
2. Permissive for starting ECCS pumps.
3. Removes nonessential loads from buses.
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is being done which has the potential
for draining the reactor vessel. '

3. When irradiated fuel is in the reactor
and the vessel head is removed, the )
suppression chamber may be drained » ' 4
completely and no more than one con-
trol rod drive housing opened at any
one time provided that the spent fuel
poo! gate is open and the fuel pool
water level is maintained at a level of
greater than 33 fect above the bottom
of the pool. Additionally, a minimum
condensate storage reserve of 230,000
gallons shall be maintained, no work
shall be performed in the reactor vessel
while a control rod 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. * '

4. 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 e of water in the suppression
pool, provided that: (1) the total vol-
ume of water in the suppression pool,
refucling cavity, and the fuel storage
pool above the bottom of the fuel pool
gate is greater than 1 12,200 ft%
(2) the fuel storage pool gate is re- ' ,
moved; (3) thelow-pressure core and ' - '
containment cooling systems are oper- '
able; and (4) the automatic mode of )
the drywell sump pumps is disabled.
G. Maintenance of Filled Discharge Pipe 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 mode 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

systems shall be vented from the high
point and water flow observed.

1. 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 1o the last check valves shall be

filled.

Amendment No. 60 -
3.5/4.5-7
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The discharge pipe pressure for the
systems in Spcciﬁcation 3.5.G.1 shall
be maintained at greater than 40 psig
and less than 74 psig. If pressure in
any of these systems is less than 40
psig or greater than 74 psig, this con-
dition shall be alarmed in the control
room and immcdiate corrective action
taken. If the discharge pipe pressure is
not within these limits in 12 hours
after the occurrence, an orderly shut-
down shall be initiated, and the reac-
tor shall be in a cold shutdown condi-
tion within 24 hours after initiation.

H. Condensate Pump Room Flood Protcction

1

The systems installed to prevent or
mitigate the consequences of flooding
of the condensate pump room shall be
operable prior to startup of’ the
reactor.

The condenser pit water level switches
shall trip the condenser circulating
water pumps and alarm in the control
room if water level in the condenser

it exceeds a level of 5 feet above the
pit floor. If a failure occurs in one of
these trip and alarm circuits, the failed
circuit shall be immediately placed in
a trip condition and reactor operation
shall be permissible for the following
7 days unless. the circuit is sooner
made operable.

If Specification 3.5.H.1 and 2 cannot
be met, reactor startup shall not com-
mence or if operating, an orderly shut-
down shall be initiated and the reactor
shall be in a cold shutdown condition
within 24 hours.

Amendment No. 60
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2.

Following any pericd where .the LFCI
mode of the RHR or core spray 50CS
have been out of service and drained
for maintenance, the discharge piping
of the inoperable system shall be
vented from the high roint prior to
the return of the system to service.

Whenever the HPCI or RCIC system
is lined up to take suction from the
torus, the discharge piping of the
HPCI and RCIC shall be vented from
the high point of the system and water
flow observed on a monthly basis.

The pressure switches which monitor

the discharge lines and the discharge
of the fill svstem pump to ensure that
they are full shall be functionally
tested every ronth and calibrated every
3 months. The pressure switches shall
be set to alarm at a decreasing pressure
of 240 psig and an increasing pressure
of €90 psig. '

H. Condensate Pump Room Flood Protection

1.

The following surveillance require-
ments shall be observed to assure that
the condensate pump room flood pro-
tection is operable.

a. The piping and clectrical penetra-
tions and bulkhead doors for the
vaults containing the RHR service
water pumps and diesel-generator
cooling pumps shall be checked
during " each operating cycle by
pressurizing to 15 2 psig and
checking for leaks using a soap
bubble solution. The criteria for
acceptance shall be no visible leak-
age through the soap bubble
solution.

b. The floor drains from the vaults
shall be checked during each oper-
ating cycle by removing the end
cap and assuring that water can be
run through the drain lines.

¢. The RHR service water pump and
diesel generator cooling water
pump bed plate drains shall be
checked during each operating
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4.5 SURVEILLANCE REQUIREMENTS BASES -

The testing interval for the core and containment cooling systems is based on a quantitative reliability analysis,
y. The core cooling systems have not been designed to be fully testable during operation.
ay final admission valves do not open until reactor pressure has fallen to 350 psig. Thus,
e were simulated, the final valves would not open. In the case of the
ration would result in pumping cold water into the reactor vessel

judgment, and practicalit
For example, the core spr
during operation, even if high drywell pressur
HPCI, automatic initiation during power ope
which is not desirable.

ed during a refueling outage and this will be done. To iricrease the
availability of the individual components of the core and containment cooling systems, the components which
make up the system, i.e, instrumentation, pumps, valve operators, etc., are tested more frequently. The
snstrumentation is functionally tested each month. Likewise the pumps and motor-operated valves are also tested
cach month to assure their operability. The combination of a yearly simulated automatic actuatign test and
monthly tests of the pumps and valve operators is deemed to be adequate testing of these systems.

[y
The systems can be automatically actuat

With components or subsystems out of service, overall core and containment cooling reliability is maintained by
demonstrating the operability of the remaining cooling equipment. The degree of operability to be demonstrated
depends on the nature of the reason for the out-of-service equipment.-For routine out-of-service periods caused by
reventative maintenance, etc., the pump and valve operability checks will be performed to demonstrate
operability of the remaining components. However, if a failure, design deficiency, etc., causes the out-of-service
period, then the demonstration of operability should be thorough enough to assure that a similar problem does -
not exist on the remaining components. For example, if an out-of-service period caused by failure of a pump to’ '
deliver rated capacity due to a design deficiency, the other pumps of this type might be subjected to a flow rate

l\ ' test in addition to the operability checks.

: ef valve operability during manual actuation surveillance testing must be made

The verification of the main steam reli
independent of temperatures indicated by thermocouples downstream of the relief valves. It has been found that a

temperature increase may result with the valve still closed. This is due to steam being vented through the pilot valves
during the surveillance test. By first opening a turbine bypass valve, and then observing its closure response during relief
valve actuation, positive verification can be made for the relief valve opening and passing steam flow. Closure response of
the turbine control valves during relief valve manual actuation would likewise serve as an adequate verification for the
relief valve opening. This test method may be performed over a wide range of reactor pressures greater than 150 psig.
Valve operation below 150 psig is limited by the spring tension exhibited by the relief valves. ’

The surveillance requirements 10 ensure that the discharge piping of the core spray, LPCI mode of the RHR, HPCI,
and RCIC systems is filled provides for a visual observation that water flows from a ‘high point vent. This ensures

that the line is in a full condition. Instrumentation has been provided to monitor the _
pressure of water in the discharge piping between the monthly intervals at which the lines ’
are vented and alarm the control room if the pressure is inadequate. This instrumentation
will be calibrated on the same frequency as the safety system instrumentation and the
alarm system tested monthly. This testing ensures that, during the interval between the
monthly venting checks, the status of the discharge piping is monitored on a continuous o
basis. ‘ B ‘ _ - {
~ An alarm point of = 40 psig for the low pressure of the fill system has been chosen because, due to elevations of —
}(p);pigg vg;;?lgy:::mpi:g; iz gi:ig t’s requirec} to keep the line§ full._’ The shutoff head
pumg s than 90 psig and therefore will not defeat the lcw- ‘

i
4 .
i

pressure cooling pump discharge press interlock 100 psig as shown in Table 3.2-2.
A margin of 10 psig is provided by the hlgh pressure alarm point of 90 psig. e

Amendment No. 60 ' ' .
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO 66 TO FACILITY OPERATING LICENSE NO. DPR-29,

AND AMENDMENT NO. 69 TO FACILITY OPERATING LICENSE NO. DPR-30

_ COMMONWEALTH EDISON COMPANY

AND
IOWA-ILLINQIS GAS AND ELECTRIC COMPANY

QUAD CITIES STATION UNIT NO. 1

QUAD CITIES STATION UNIT NO. 2

DOCKET NOS. 50-254, 50-265

1.0 Introduction

" By letters dated November 7, 1976 and Fberuary 21, 1978, Commonwealth Edison

- Company (the licensee) requested amendments to the Techn1ca1 Specifications
for Quad Cities Units 1 and 2. Additional information was provided by
licensees letters dated May 31, 1978, and February 14 and April 25, 1979.

The requested amendments to the Quad Cities Units 1 and 2 Technical Speci-
fications involve five proposed changes to instrument setpoints associated
with the main steam, condensate and emergency core cooling systems. The
setpoint changes involve the following four trip functions and alarm:

Turbine Condenser-Low Vacuum Scram Setpoint
Main Steamline-Low Pressure Isolation Setpoint
Main Steamline-High Flow Isolation Setpoint
ECCS-ADS Interlock Setpoint

ECCS-High Pressure Alarm Setpoint

The licensee has proposed changes to the above instrument setpoints to
reduce the number of nuisance alarms and spurious trips caused by drift
of the present instrument settings. This has resu]ted in reportab]e
occurrences having no safety 51gn1f1cance 1

2.0 Evaluation
The staff has evaluated the effects of the proposed changes on core and
system transient performance and on postulated accident consequences.

We also have evaluated the setpoint changes relative to Regulatory Guide
1.105, "Instrument Setpoints." This provides guidelines in the selection of
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instrument setpoints, considering instrument accuracy, drift, margin,
range, adjustment mechanism, and assumptions used in selecting setpoints.

2.1 Turbine Condenser-Low Vacuum Scram Setpoint

The licensee has proposed that the turbine condenser low vacuum scram
setpoint be lowered from >23 inches to >21 inches Hg vacuum. Loss of main
condenser vacuum results in closure of the turbine stop valves and disables
the turbine bypass function. Closure of the stop valves without bypass in
turn causes a pressure transient, neutron flux rise and increase in fuel
cladding surface heat flux. However, closure of the turbine stop valves
results in a reactor scram signal as soon as the valve position reaches

90% open. Thus for a loss of condenser vacuum, the condenser low vacuum
scram anticipates the subsequent stop valve closure and thereby results in

a less severe reactor pressurization and fuel thermal heat flux rise.

An instantaneous and total loss of vacuum represents the most severe loss
of condenser vacuum which can be postulated. Such an event would simulta-
neously cause fast closure of the turbine stop valves and prevent bypass
function while minimizing the beneficial effects of the anticipatory low
condenser vacuum scram function. The consequences of this postulated event
(instantaneous loss of condenser vacuum), are bounded by the turbine trip
without bypass (TT w/o BP) transient, which assumes no credit for the anti-
cipatory (low condenser vacuum) scram. For the TT w/o BP analysis, credit
is taken for the direct stop valve closure scram. Thus, the consequences
of the loss of condenser vacuum event is not explicitly analyzed since it
is bounded by the more limiting TT w/o BP event. Since the more severe
licensing basis TT w/o BP event does not take credit for the subject low
vacuum scram, a change of the scram setpoint value will not affect the con-
sequences for this limiting event. Thus, although the consequences of the
(sTower) loss of vacuum could be expected to be somewhat more severe because
of a later scram, the safety margins associated with the 1icensing basis
event {i.e., TT w/o BP)will not change.

The proposed vacuum scram setpoint change has also been reviewed for
consistency with the quidelines in Regulatory Guide 1.105. The range,
accuracy, drift, margin and span of the four turbine condenser low vacuum
pressure switches satisfy the recommendations of the applicable guide.

In view of the foregoing considerations, the proposed Tow vacuum setpoint
changes are acceptable.

2.2 Main Steamline-Low Pressure Isolation Setpoint

The 1icensee has proposed to lower the main steamline low pressure isolation
setpoint from >850 psig to >825 psig. The purpose of the low pressure
isolation setpoint is to give protection against an excessive reactor de-
pressurization which would result in rapid cooldown of the vessel and to
assure that reactor power operation at pressures Tower than that specified

in the basis for the thermal-hydraulic safety 1imit does not occur.
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The most Timiting event, which takes credit for the main steamline low
pressure isolation setpoint is the pressure regulator failure transient.

For this event the regulator is assumed to fail in the fully open position.
Vessel pressure drops rapidly until steamline pressure falls to the low
pressure isolation setpoint, which initiates closure of the main steamline
jsolation valves. The resulting pressurization and power increase transient
is quickly terminated when the MSIVs reach 10 percent closed position
causing a reactor scram.

Lowering the setpoint from 850 psig to 825 psig will permit a somewhat Tower
pressure to be attained during the subject transient which will result in
increased.voiding prior to the effects of repressurization resulting from
MSIV closure. The incremental increase on negative reactivity caused by

the somewhat larger void content will effectively result in the pressuriza-
tion phase of the transient initiating at a lower power level. Since
sensitivity studies show pressurization transients are milder when initiated
at lower power levels the proposed change will effectively lessen the decrease
in Critical Power Ratio (CPR) caused by a pressure regulator failure. No
other potentially limiting transients or accidents take credit for this
safety setting, and the reduced setting provides adequate protection

against violation of the lowest pressure specified in the basis for the
thermal-hydraulic safety 1imit.

The proposed main steamline low pressure isolation setpoint changes have
been reviewed for consistency with guidance in Regulatory Guide 1.105.

The accuracy, drift, margin, range and span of the four main steamline low
pressure switches satisfy the recommendations of the applicable guidance.

On the basis of the foregoing considerations regarding the proposed main
steamline Tow pressure isolation setpoint.changes, the proposed changes
are acceptable.

2.3 Main Steamline-High Flow Iso]étion Setpoint

The licensee has proposed to increase the main steamline high flow
jsolation setpoint from <A20% of rated steam flow to <140% of rated steam
flow. The Tlicensee states that the higher value should allow the

reactor to operate at full -power during MSIV closure testing without
initiating a total isolation which would result in a reactor scram. That
“is, the remaining three steam Tines will be able to pass 133% of rated
steam flow without initiating a high flow isolation.

The purpose of the main steamline high flow isolation function is to
provide protection against pipe breaks in the main steamline outside

the drywell. The licensee states that the consequences of a main steam-
line break, as evaluated in the FSAR, will remain unchanged with the
high flow setpoint increased from 120% to 140% of rated steam flow.

The basis for this conclusion is that for a complete severence of one
main steamline, steam flow almost instantaneously increases to a maximum
of 200% of rated steam flow as limited by the flow restrictors. Thus,
the present and proposed setpoint would be attained virtually at the
same time. The licensee further states that for this reason the FSAR
does not explicitely consider a particular high flow isolation setpoint.
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We agree with the Ticensee's conclusion that for a complete severence
break the consequences will remain unchanged. However, we requested
that the licensee show that the proposed setpoint change would not alter
the conclusion that the complete severence break is the worst break
within the spectrum of postulated steamline breaks occurring outside of
containment.

In response to our request the licensee reports that the plant would have
to be operated at 140 percent steam flow conditions for several minutes
before the doses associated for the DBA steamline break would be equaled.
However, the licensee further states that the plant would operate no

longer than 10 seconds in this mode. This conclusion is based on the
results of the pressure regulator failure transient analysis which shows
that at a steam flow rate of only 115%, vessel pressure would drop by

about 100 psi in the first 10 seconds. Thus closure of the MSIV would be
rapidly initiated. For a steam flow rate of 140% MSIV closure would initiate
even sooner due to the faster depressurization. Thus even though the steam
flow associated with a somewhat larger steam 1ine break could avoid being
terminated by the raised high flow isolation setpoint, the break would
rapidly be isolated by a lTow reactor pressure condition.

The proposed main steamline high flow isolation setpoint changes have been
reviewed also for consistency with guidance in Regulatory Guide 1.105.

The sixteen. differential pressure flow switches used for the main steamline
high flow isolation function are found to satisfy the recommendations

of the applicable regulatory guide.

On the basis of the foregoing considerations regarding the proposed main
steamline high flow isolation setpoint changes, the proposed changes are
acceptable.

2.4 ECCS-ADS Interlock Setpoint and ECCS-High Pressure Alarm

The licensee has proposed to increase the Low Pressure Coolant Injection
(LPCI) pump discharge pressure interlock setpoint of the Emergency Core
Cooling System - Automatic Depressurization System (ECCS-ADS) from its
present range of 75 psig to 100 psig to a new range of 100 psig to 150 psig.
Additionally, the licensee has proposed that the high pressure alarm set-
point of.the ECCS fill system be increased from < 74 psig to <90 psig.

The purpose of the ECCS-ADS interlock is to ensure that, prior to ADS
initiation, following a small break LOCA in which the high pressure core
spray system fails, the LPCI pumps are running with sufficient discharge
pressure to adequately reflood the core. The licensee has requested the
interlock setpoint pressure range be increased to ensure that the low
end of the pressure range cannot be satisfied by the ECCS fill system

pump.

The shutoff head of the low pressure coolant injection pumps is approxi-
mately 350 psi. Thus the increased ECCS-ADS interlock pressure can easily
be achieved and exceeded by any normally running LPCI pump. In response

to our request, the licensee provided an acceptable basis for their position
that the LPCI pumps could reach the higher interlock pressure within the
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time period assumed in the most recent LOCA-ECCS analysis involving ADS
jnitiation. The maximum allowable time for the LPCI pumps to achieve full
~ speed (discharge pressure) after receiving the ECCS actuation signal is
43 seconds. In addition, ADS blowdown initiates after a 120 second time
period has elapsed from a coincident high drywell pressure and lTow water
Tevel signals with LPCI discharge side pressure satisfying the ECCS-ADS
interlock pressure. Thus at least a 77 second margin is available for ADS
operation. Additionally the startup sequence for the LPCI pumps given
in Section 6.2.7.3 of the FSAR indicates that all LPCI pumps would be
expected to reach full speed (discharge pressure) 20 seconds after high
drywell pressure is reached. Thus the staff agrees that there is no
additional delay in ADS initiation which would affect peak cladding
temperatures for LOCA-ECCS analyses involving ADS initiation.

The proposed ECCS-ADS interlock and ECCS-high pressure alarm setpoint changes
have been reviewed also for consistency with Regulatory Guide 1.105. The
ECCS-ADS interlock Technical Specification 1imit and setpoint changes

include coordinating and changing eight RHR pressure switches, four core
spray switches and one ECCS fill system high pressure alarm switch. The
thirteen pressure switches affected by the proposed changes satisfy the
recommendations of Regulatory Guide 1.105.

On the basis of the foregoing considerations regarding the proposed
ECCS-ADS system interlock setpoint changes, the proposed changes are
acceptable.

3.0 Environmental Consideration

We have determined that these amendments do not authorize a change in
effluent types or total amounts nor an increase in power level and will
not result in any significant environmental impact. Having made this
determination, we have further concluded that these amendments involve
an action which is insignificant from the standpoint of environmental
impact, and pursuant to 10 CFR Section 51.5(d){4) that an environmental
impact statement, or negative declaration and environmental impact
appraisal need not be prepared in connection with the issuance of these
amendments. : - ‘

4.0 Conclusion

We have concluded, based on the considerations discussed above, that:

(1) because the amendments do not involve a significant increase in the
probability or consequences of accidents previously considered and do not
involve a significant decrease in a safety margin, the amendments do not
involve a significant hazards considerdtion, (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
conducted in compliance with the Commission's regulations and the issuance
of these amendments will not be inimical to the common defense and security
or to the health and safety of the public.

Dated: April 16, 1981
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-254 AND 50-265

COMMONWEALTH EDISON COMPANY

AND
IOWA-TLLINOIS GAS AND ELECTRIC COMPANY

NOTICE OF ISSUANCE OF AMENDMENTS TO

OPERATING LICENSES

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No.66 to Facility Operating License No. DPR-29, and Amendment
No.6D to Facility Operating License No. DPR-30, issued to Commonwealth
Edison Company and Iowa-I11inois Gas and Electric Company, which revised
the Technical Specifications for operation of the Quad-Cities Nuclear
Power Station, Unit Nos. 1 and 2, located in Rock Island County, Illinois.
The amendments are effective as of the date of issuance.

The amendments revise the technical specifications to change
setpoints for certain systeﬁ settings which include (1) turbine condenser
low vacuum scram, (2) main steamline low pressure isolation, (3) main
steamline high flow isolation, (4) ECCS-ADS interlock and (5) ECCS fill
system high pressure alarm. | |

The applications for the amendments comply with the standards and
requireméntsof the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appropriate
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 amendments. Prior
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public ndtice of these amendments was not required since the amendments do
not involve a significant hazards consideration.

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

For further details wifh respect to this action, see (1) the application

for amendments dated November 7, 1976 and February 21, 1978, with supplements
of May 31, 1978, April 25, 1979 and February 14, 1979, (2) Amendment No. 66
to License No. DPR-29, and Amendment No. 60 to License No. DPR-30, and (3)
the Commission's related Safety Evaluation. A1l of these items are
available for public inspection af the Commission's Public Document Room,
1717 H Stfeet, NW., Washington, D. C., and at the Moline Public Library,
504 - 17th Street, Moline, I1linois. A copy of items (2) and (3) may be
obtained updn request addressed to the U. S. Nuclear Regulatory Commission,
Washington, D. C. 20555, Attention: Director, Division of Licensing.

Dated at Bethesda, Maryland, this 16th day of April 1981.

FOR THE NUCLEAR REGULATORY COMMISSION

o £ 2

Vernon'L. Rooney, Acting Ch1e}7
Operating Reactors Branch #2
Division of Licensing



