5 UNITED STATES

k)
‘3 NUC! EAR REGULATORY COMMISSION
i WASHINGTON, D. C. 20555

o COMMONWEALTH EDISON COMPAN{Y

AND'
ICWA ILLINOIS GAS AND ELECTRIC COMPANY

DOCKET NO. 50-254
QUAD CITIES NUCLEAR POWER STATION, UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 83
License No. DPR-29

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

A'

o
.

o

The application for amendment by the Commonwealth Edison Company
(the licensee) dated August 19, 1982, as supplemented by two letters
dated October 18, 1982, complies 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 [;

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

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (1i) that such activities will be
conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the comrion
defense and security or to the health and safety of the public;
and

The issuance of this amendment is in accordance with 10 CFR Part
S1 of the Commission's reculations and all acplicable requirements
have been satis®ied.

Accordingly, the license is amended by changes tc the Technical Spec-

ifications as indicated in the attachment to this license amendment

and

to

a.

paragraph 3.8 of Facility License No. DPR-29 is hereby amended
read as follows:

Technical Specifications

The Technical Specifications contained in Appendices A and

B, as revised through Amendment No. 83, are hereby incorporated
in the license., The licensee shall operate the facility in
accorcance with the Technical Specifications.

8301030363 821215
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3. This license amendment is effective as of the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

w3

Domenic B. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing

Attachment:
Changes to the Technical
Specificctions

Date of Issuance: December 15, 1982



ATTACHMENT TO LICENSF AMENDMENT NO.83
FACILITY OPERATING LICENSE NO. DPR-29
UOCKET NO. 50-254

Revise the Appendix "A" Technical Specifications as follows:

Remove Rep’ace
1.1/2.1-4 1.1/2.1-4
1.1/2.1-5 1.1/2.1-5
1.1/2.1-7 1.1/2.%-7
- 1.1/2.1-7a
1.1/72.1-11 1.1/2.1-11
1.2/2.2-1 1.2/2.2-1
1.2/2.2-2 1.2/2.2-2
- 1.2/2.2-2a
3.3/4.3-5 3.3/4.3-5
3.3/4,.3-10 3.3/4.3-10
3.5/4.5-10 3.5/4.5-19
- 3.5/4.5-13a
3.5/4.5-14 3.5/4.5-14
- 3.5/4.5-14a
3.5/4.5-15 3.5/4.5-15
3.6/4.6-4 3.6/4.6-4
Fig. 3.5-1 Fig. 3.5-1
?6 pages) (4 pages)
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1.1 SAFETY LIMIT BAS1S .

The fuel cladding integrity 1imit is set sueh that
abnormal operational tr nsicnt,

no calculated fuel dumdge would occur ac a recule of on
Pecauvse fuel damage is not directly obeervuble,

& slup-back appioect. is

wsed te establizh a ssfety limit such that the minizum eritical power ratio (MCPR) is no Jess than the fucl
€lacding integrity safety 1imit »CPR > the fuel cledding integrity salety limit represents a conservatijve
margin relative to the conditions required to maintein fucl cladding integrity,

The fuc) claddirg is cne of the
The (riegrity of the

pnysical boundaries whicnh separate radiocactive materials from the environs.
fuel cladding 1s related to its relrtive freedom from pe.formations or cracking.

Alihough some corrosion or ure related eracking may oceur during the lifr of the cladding,
migration f{rom this source is incrementally eurulative and continuounly measurable.
forations, however, can result {rom thermal sticrzes which oscur [ros ) vacior
design conditions and the protection syctem galely settings,

fiszion proZuct
Fuel claddang per~

operation significantly alove
Vhile {isss0n rrocduct migratien frea ci.-.aduu

perfcration is just &3 messu.able as Lhat (res uresrclated cracking. the therially couied claddiig werivie

ations signal 2 threshold buyona whach still greater ther=al
al cleadding deterioration,

docuzented in Reference J.

Therefore, the fuel cled22ing safety linit 12 dufined with uerg . a
tions which would profuce onset of tramsition beiling (1CPR of 1.0).
cant deoarture from the condition intonded by Jesiyn for plasnned operation.
integrity safety limit is estadlished such that no calculated fuel dumaye shall result
abnormal opcrational transient,

SETCANCS MIy Covte Qross rather Lham imesuscnte
Lo LAr cendi-
Thuse condiLions represent & rigaiif-
Therelore, the fuel elec<ing
rom an

Basiz of the values derived for this caflety limit for esch fuel type is

Reactsr Pressure ¥ 800 piig and Core Flow D 10X of Rated
Onset ©f transitior Loiling results in & decrease in heoat transfer (ro=m the cladding and therefore

elevatrd cladding Lomperrture and (he possicaility of eladding failuze.

liowever, Lhe exictence of

eritical pover, or Builing transition is Not & directly ebscrvablu ParemeLer in A OPCating rFeacts

Thercfore, the margin to Doiling tran-ation s celeulates frewm plent
88 core power, core (lov, foeusatsr temperature, and core power distiidutlivn,
fucl assesdly is chorecterized By the ezitical power retio (CI'R), shaen 12 “h: ratio of the
power which would preduce onse® of transition boiling davided Ly the scival bundle power,

OPurating parimetr:i s Luch
Tre marnin 3: erer,
Lerdle

minimus value ©f this ratio for sry bundle In the core 18 the minimur criticel Power ratio (N2PR),
It is czcumed that the plast oneration is controlled to the naminal proLective RELPONtsS Via Lhe

instrumanted variables (Figuze 2.1-3).

The NCPR fuel cladding integrity safety limit Nas sufficient con.ervetism O assure Lhat in the ever.
of an rdnormal operationil tramsient imtiated {ram the normu) operucana condiLivn, mere Lean 99,05

of the fucl rods in the core are cxpuctird to evoid boiling Lransition,

The margin Detweun 'CPR of

1.0 (onzct of tranrition bOiling) and the safety limit, Lis derived from » €otailed statistical

aralysis considering all of the uncertairntics in moritoring the core operating state,
uncertainty in the boiling transition corrcvlation (sev ¢.@., kelerence 1),

including
Recause Lhe boiliig

trancition corrclation is haced on & large quantity of fullescale data, there 2 3 very Nigh con-
fidence that operation of & fucl esscmily ot the condition of MO » the fuel cladding integr.ty
safoty limit would not produce bDoiling transition,

Rowever, il Dolling transition were to occur, cledding perforation would not bu expecind,

Clrddim

temperatures would increane to appromimctely 1100°F, which is Lelow the perforation Lemperatite of

the cladding material,

This ha” buen verificd Ly tests in the Censra) Kleretric Yest Rumactor (SUrR),

where similar {ucl operatcd erbove the crivical hoat flux for & signil.cant perica of time (3€ min-

wtes) without cladding parforation.,

1f resctor pressure should ever excred 1100 psia during normal power eoperation (Lhe limit of
spplicability of the boiling trancition corrcliation), 4t would be acsumrd that the fuel cladéing

integrity safety limit has been violated,

In addition to the boiling tranmsition limit (MCPR) operstion {s comstrained to & maxinum LMCRg17.5

kw/ft for 7 = 7 fuel and 1).4xw/ft for all 8x8 fuel types.
frevide acdecuate safety margin %o
transients initlaced from' nigh

lnetl{tatior 3.5.3, s -
strain for abrormal

cperating
power conditions. Specificatic
safety margin for transients i
ditions by adjusting the APFM f

ratio of FRP/MFLPD.
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This constraint is established by
iV plastic

+1.A.1 provides for egquivalent
iated from' lower power cone
-biased scram setting by tre
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Specification 3.5J established the LHGR maximum which cannot be excecded under steady power
operation.

Core Thermal Fower Limit (Reactor Pressure <800 psia)

At pressures below SU0 psia, the core elevation pressure drop (C power. 0 flow) is preater than 4.56 psi.
Al low powers and flows this pressure differential is maintained in the bypass region of the core. Since
the pressure drop in the bypass region is essentially all elevation h2ad. the core pressure drop at low
powers and fows will always be greater than 4.56 psi. Analyses how that with a flow of 28 x 10 Ib/ke
dundle flow, bundlic pressure drop is nearly independent of dundle power and has 3 value of 3.8 psi. Thut
the bundle flow with a 4 S6-psi driving head will be greater than 28 x 10' Ib/hr. Full szale ATLAS test
daa take: at pressures from 14.7 psia to 800 psia indicate that the fucl assembly eritical power at this
flow is approximaiely 3.35 MWt At 25% of raicd thermal power. the peak powered bundle would have
to be operating at 3 86 times the average powered bundle in o.der 10 achieve this bundle power. Thus,
a core thermal power Limit of 25% [or reactor pressures below 800 psia is conservative.

Power Transient

During transient operation the heat flux (therma! power-to-water) weuld lag behund the neutron Sux due

1o the inherent heat transter tme conatant i’ tie fuel. which is 8 1o 9 scconds Also. the himiung syicty
sysiem scram settingc are at values which will not aliew the reactor to he operatec above the sufety limit
during normal operation or during other pla.t OPSIating siludtions wlich have been anulyzed W e

In addition, control rod scrams are such that for normal operating transicnts, the neutron Aux trans.eni

is terminated befors 3 significantincrease in surface heat lux occurs.  Control rod scram times
are checked as reguired by Specification 4.3.C. and the MCFR
operating limit 13 modified as necessary per Specification 3.5.K.

Exceeding a neutron fNux scram seting and 2 failure of the control rods 10 reduce flux to less than
the scram setting within 1.5 seconds does not necessarily imply that fuel 18 damaged: however. for (nis
specification, a safety limit violauon will be assumed any ume 2 neutron flux scram setung 18 excecdod
for longer than 1.$ seconds

If the scram occurs such that the neutron flux dwell ime above the Limiting safety sysiem setting is less
than 1.7 seconds. the safety limit wiil not be exceeded for normal turbine or generator trips, which are
the mos! severe normal operating transients expected. These ana'yses show that even if the Bypass system
fails to operaie, the design limit of MCPR = the fuel cladding intearity safetv
é:r;:?oislngt'cxceeded. Thus , use of a 1.5 mecond limit prov:ides

he conz‘,-.u{érapv:fi‘.%??-ﬂq'a sequence annunciation program which will indicate the sequence in which
scrams occur, such as neutren flux, pressure, eic This program also indicates when the scram setpeint is
cleared. This will previde information on how long a scram condition exists and thus provide some
measure of the encrgy added during a transient. Thus, computer information normally will be available
for anulyzing serams; however, if the computer information should not be available for any scram
analyus, Specitication 1.1 C.2 will be relied an to Jetermine if a safery limut has been violated

During perinds when the reacior is shut down, consideration mutt also be given 10 water level
requirements duc 1o the effect of decay heat. If reactor water level should drop helow the top of the active
fuc! during this time, the ability 1o cool the core is reduced. This reduction in core-cooling c.apahility
could lead 1o elevaied claddinn temperatures and cladding perforation The care will be couled sotflicienth
to prevent cladding melung should the waier level be reduced 10 tworthinds the core herght 1 aiahing
ment of the safety it at 12 inches above the top of the fuel provides adequare marrin. This level wall
be continuously imonitored whenever the recirculation pumps are ant operating

*Top of the active fuel is decfined to be 360 inches above vessel
zero (see Bases 1.2).

L1720 -8
Amendment No. B], 83




— W & - et e Behme e e A e — —— e —— s e ol el el
- -  ————

Quaa Cities
DPR- 29

2.1 LIMITING SAFETY SYSTEM SETTING BASIS

The abnormal operational transients applicable to operation of the
units have been analyzed throughout the spectrum of planned

operating conditions up to the rated thermal power condition of 251}
MwWwt. In adgition, 2511 MWt is the licensed maximum steady-state

power level of the units. This maximum steady-state power level

will never knowingly be exceeded. |

Conservatism incorporated into the transient analysis is documented
in References 1 ana 2. Transient analyses are initiated at the
conditions given in these References.

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

The MCPR operating limit is, however, aajusted to account for the
statistical variation of measured scram times as giscussed in
Reference 2 and the bases of Specification 3.5.K.

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

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

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

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

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
congitions, reads in percent of rated therma) power, Because
fission chambers provide the basis input signals, the APRM
System responds directly to average neutron flux. During
transients, the instantaneous rate of heat transfer from the
fuel (reactor thermal power) 1s less than the instantaneous
neutron flux due to the time constant of the fuel.

- - -
[

Amendment No. #1., 83 P



A men

Therefore, during abnormal operational transients, the
thermal power of the fuel will be less than that indicated by
the neutron flux at the scram setting. Analyses demonstrate
that with a 120% scram trip setting, none of the abnormal
operational transients analyzed violates the fuel safety
limit, and there is a substantial margin from fuel damage.
Therefore, the use of flow-referenced scram trip provides
even adgaitional margin.

AL L ~ 1 1 >
ament NO. 4 3 sra/ acenu*l8
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References

1. "Generic Reload Fuel Application,” RZD!-?COll-b-A'

eapproved revision number at time rolocad analyses are performed

2. "Qualificati-n of the One-Dimensional Core Transient Model for

o - -

8511ing Water Reactors” General Electric Co. Licensing Topical

e Wt I g syl =% o8 - A
Report NEDN 24154 Vols. I and II and NEDE-24154 Volume III as
=
» 1 r % - o : = - ~ -
supplemented oy letter dated Jeptemder 3, 138C from R. H.
Y R i 5 prk 4
sucnnoLz GE) ¢2 P. §. Check {u.:.., .

1.1/2.1-11
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1.2/2.2 REACTOR COOLANT SYSTEM

SAFETY LIMIT

Applicability:

Applies 1 Limius en recior coolant sysiem
mlﬂt.

Objective:

To establish a limit below which the integrity of the
peacior €oolant sysiem is noi threatened due 10 an
everpressure condiuon

LIMITING SAFETY SYSTEM SETTING

Applicadlliny: '

Applies 1o trip setting: of the insiruments and
devices which are provided 1o prevent the rescior
sysiem safety limiu from being exceeded.

Objective: )

To define the level of the process variables at which
automatic protective acuon is initiated 10 prevent
the safery imiu from being exceeded.

SPECIFICATIONS

A The restior coolent Syeles presicre o Seasured By the
wesie. SLOAE SGACE PressLre ANdiCeLlEr sha.. Aot et
195 paig ol any Lime whan irradinted fuel L presant
AL LA TEaILOr Wesss.

A ma -~ ¢ NN
Amencment WNO.

A Reacior eoclant high-pressure scram sha!l be
81060 psig

B Primary sysiem saflety vahe nominal seitings
shall be as follows:
1 valve @t 1135 peig"
2 wvabves at 1240 puig
2 valves at 1250 psig
4 valves a1 1260 psig

@Target Rock combination safety/reliel valve

The ellowable setpoint error for each valve
shalibe 21%
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1.2 SAFETY LIMIT BASES

The reactor coolant system integrity is an important barrier in
the prevention of uncontrolled release of fission products. It
is essential that the integrity of this system be protected by

establishing a pressure limit to be observed for all operating

conditions and whenever there is irradiated fuel in the reactor
vessel.

The pressure safety limit 1345 psig as measured by the vessel ]
steam space pressure indicator is equivalent to 1375 psig at the
lowest elevation of the reactor vessel. The 1375 psig value is ]
derived from the design pressures of the reactor pressure vessel
and coolant system piping. The respective design pressures are
1250 psig at 5759F ana 1175 psig at 5609°F. The pressure

safety 1imit was chosen as the lower of the pressure transients
permitted by the applicable design codes. ASME Boiler and
Pressure Vessel Code Section I[Il for the pressure vessel, and
USAST B31.1 Code for the reactor coolant system piping. The
ASME Boiler and Pressure Vessel Code permits pressure transients
up to 10% over design pressure (110% x 1250 = 1375 psig), and
the USASI Codge permits pressure transients up to 20% over design
pressure (120% x 1175 = 1410 psig). The safety limit pressure
of 1375 psig is referenced to the lowest elevaticn of the
reactor vessel. The design pressure for the recirc. suction
line piping (1175 psig) was chosen relative to the reactor
vessel design pressure. ODemonstrating compliance of peak vessek
pressure with the ASME ogverpressure protection limit (1375 psig)
assures compliance of the suction piping with the USASI limit
(1410 psig). Evaluation methodology to assure that this safety
limit pressure is not exceeded for any reload is documented in
Reference 1. The design basis for the reactor pressure vessel
makes evident the substantial margin of protection against
failure at the safety pressure limit of 1375 psig. The vessel
has been designed for a general membrane stress no greater than
26,700 psi at an internal pressure of 1250 psig; this is a
factor of 1.5 below the yield strenght of 40,100 psi at

5750F. At the pressure limit of 1375 psig, the general

membrane stress will only be 29,400 psi, still safely below the
yiela strength.

The relationships of stress levels to yield strength are
comparable for the primary system piping and provide similar
margin of protection at the established safety pressure limit,

The normal operating pressure reactor coclant system is 1000
psig. For tne turbine trip or loss of electrical load
transients, the turdbine trip scram or generator load rejection
scram together with the turbine bypass system limits pressure to
approximately 1100 psig (References 2,3, anda 4). In adaition,
pressure relief valves have been provided to reduce the
probability of the safety valves operating in the event that the
turbine bypass shoulag fail,
“ 1.2/2.2-2 Y
Amendment No. @1, 83
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Finally, the safety valves are sized to keep the reactor vessel
peak pressure below 1375 psig with no credit taken for relief
valves during the postulated full closure of all MSIVs without
direct (valve position switch) scram. Credit is taken for the
neutron flux scram, however. The indirect flux scram and safety
valve actuation, provide adequate margin below the allowable
peak vessel pressure of 1375 psig. ~

Reactor pressure is continuously monitored in the control room
during operation on a 1500 psi full-scale pressure recorder.
References

1. “"Generic Reloaa Fuel Application," NEDE-24011-P-A*

2. SAR, Section 11.22

(D

Us:g Cities 1 Nuclear Power Station first reloaag license
s4omittal, Section 6.2.4.2, February 1974.

‘. GE Topical Report NEDO-20693, General Electric Boiling Water
Reactor No. 1 Licensing submittal for Quad Cities Nuclear
Power Station Unit 2, December 1974.

* Approvea revision numpber at time reload analyses are
performed.
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DPR- 2
sidered inoperadle, fully provide reasonable assurance
inserted into the core, that proper control rod drive

ano electrically disarmed. performance 15 being
maintained. The results of
scasurements performed on the

5. If the overall average contro)l roo drives shall be
of the 20% fnsertion scram submitted 1n the annual operating
time Gata generatec to report to the KRC.

date in the current cycle

exceeds 0.73 seconds, the

MCPR operating 1imit must 3,The cycle cumulative mean

be mocified as requirec by scram time for 20% insertion

Specification 3.5.K. will be determinec immediastely
following the testing requirec
in Specifications 4.3.C.1 anc
4.3.C.2 and the MCPR operating
Timit adjusted, 1f necessary, 8§
required by Specification 3.5.K.

D  Cowtrol Rod Accwmulston D Control Rod Accumalators
Al ali reacior operating pressures. a rod accu- Once # thifl check the status of the pressure
mulator may be wnoperable provided tha! mo and level alarms for each accumulator

other control rod 1n the nine-rod square arrs)
around this rod has

| an inoperable sccumulaior,

2 » direcuona! control valve Jecincally
disarmed while in 8 nosfully insered
posiuon. or

3 » wram inseruon greater than max-
umum permissidie nseruon ume

If a contral rod with an inoperable accumulator
u inserted fullan and 18 direcuonal contro!
valves are electncally disarmed 1t shall pot be
considered 10 have an inoperable sccumulator
and the rad block assocuaied with thai nopera-
bie sccumulaior may be bypassed

E  Resctiviry Anowmalies E  Reactiving Asomalies
The reacuvin equivalent of the difference During the sunup wsi program and sunups
between the actual criuca' rod configurauon following refueling outages the crinical rod
and the expecied configurauon dunng power configurauons will be compared 1o the experied
operauon shal! not exceed 1Rk If this limur s configurauons at selected operaung condiuons
exceeded. the reacicr shall be shutdown unu! These comparisons will be used as base daua for
the cause has been determined and cormecuve reacuviny monitoring dunng subsequen: power
sctions have beer when In accordance with operauon throughou! the fuel cycle Al specific
Specificauon 66, the NRC shall be nouhed of power opersung conditions. the criucal rod
thu reporable ocowrTence withm 14 bowrs configurauon wiil be compared 10 the config-

wrauon expecied based upon appropristeh cor-
recied past data This comparnison will be made
a1 leasi every equivalent full power month

F  Ecosomic Geserstion Comtrel System F  Ecomomic Gemerntion Comtrol System
Operation of the unit with the economic gener: The range se1 mio the economic generauon
suon contro! sysiem with automaic flow con- conurol sysiem shall be recorded week!)

wo! shall be permissible only in the range of
6% w0 100% o raed core flos. wiih reacior
power above 20%

33/43-8
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QUAD CITIES
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C. Scram Insertion Times
N The control rod system is analyzed to bring the reactor subcritic:l et
- a rate fast encuzh to prevent fuel damage, i.e., to preven: the MCPR

from hecoming less than the fuel cladding integrity safety limit.

“Analysis of the limitj wer transient shcows that the negative
reagzzv:t;fr:g:slieiﬁiggngorrom the scram with the average re:ponse of
all the drives as given in the above specificaticn, provide the ra2quired
protection, and MCPR rezains greater trhan the fuel cladding integrity
safety liait, It is necessary to raise the MCPR operating limit
(per Specificatisn 3.5.K) when the average 20% scram insertion time
reaches 0.73 seconds on a cycle cumulative basis (overall average
of surveillance data to date) in order to comply with assumptions
in the implementation procedure for the ODYN transient analysis
computer code. The basis for choosing 0.73 seconds is discussed further
in the bases for Specification 3.5.K. In the analytical treatment of
the transients, 297 milliseconds are allowed between a neutron sensor
reaching the scram p2int and the start of moticn of the control rods.

This is adequate and conservative when compared to the typically
observed time delay of about 210 millisecosnds. Approximately 90
millisecconds after nesutran flux reaches the trip point, the pilot

scram valve sclendid deenergizes and 120 milliseconds later the cantrol
rod motion is estimated to actually begin. However, 220 milliseconds
rather than 122 milliseconds is conservatively assumed for this tine
interval in the transient analyses ani is alsc inciuded in the allow-
able scram insertl:n times specified in Specificatiosn 3.3.C.

The scram tmes for all control rods will be determined at the time of each refueling outage. A
represeniative sample of control rods will be scram tested following a
shutdown. °

Scram times of new drives are approximaiely 2.5 10 3 seconds; lower rates of change in scram times
following initial plant operation at power are expscied. The test schedule

provides reasonabdle assurance of Getection of slow drives befre system deierioration beyond the limits
of Specification 3.3.C. The program was developed on the basis of the staistical approach outlined below

C ard judgment.

The history of drive performance accumulated 1o date indicates that the 90% insertion times of new and
overhauled drives approximate a narmal distribution shout the mean which tends 1o become skewed
toward longer scram times us aperating time is accumulated. The probubility of a drive not exceeding the
mean 90% inscruon time by 0.75 seconds is greater than 0.999 for a normal distribution. The
measurement of the scrum performance of the drives surrounding 3 drive excecding the expecied range
of scram performance will deiest local variations und also provide assurance that locui scram ime limus
are not exceeded Continued monuoring of other drives excecding the expecied range of scram times
provides surveillance of possible anomalous performance.

The numerical values assigned 10 the predicied scram performance are based on the analysis of the
Dresden 2 stariup duta and of data from othes BWR s such as Nine Mile Point and Oyster Creck.

-

The eccurrence of scrain times withia the limits, hut significantly longer thun averase, should b2 viewed
as an indication of a sysiematic prohlem with control 1od Jrives, especially if the number of drives
exhibiing such seram times cxcecds eight, the allowable nuniber of inoperable rods.

3374310

Amendment No. £ ° 83
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within the prescribed limits within 2
hours, the reactor shall be brought to
the cold shutdown condition within 36
hours. Surveillance and corresponding
action shall continue until reactor
operation is within the prescribed
limits. Maximum allowable LHGR for all
8X8 fuel types is 13.4 Kw/ft.

|
K. Minimum Critical Power Ratio (MCPR) K. Minimum Critical Power
- Ratio (MCPR)
During steady-state operation at The MCPR shall be determined
rated core flow, MCPR shall be daily during steady-state
greater than or equal to: power operation above 25% cof

rated thermal power.
1.39 (P8XBR)

1.37_(8X8/8X8R)

for ‘rwe(.n secs

1.44 (PSXBR)
1.42_(8X8/8X8R)

for tavez .86 secs

385, . + 1.109 (PBXER)
385, e * 1.089 (8X8/8X8R)

for 734 L, € .86 secs
n -
where z‘ave = mean 20% scram

insertion time for

all surveillance data
from specification

4.3.C which has been
generated in the current
cycle.

For core flows other than rated, these
nominal values of MCPR shall be increased
by a factor of k., where k. is as shown in
Figure 3.5.2. Ig any tim£ during cperation
it 1s determined by normal surveillance
that the limiting value for MCPR is being
exceeded, action shall be initiated within
15 minutes to restore coperation to within
the prescribed limits, 1If the steady-state
MCPR is not returned to within the pre-
scribed limits within 2 hours, the reactor
shall be brought to the cold shutdown
condition within 36 hours. Surveillance
and corresponding action shall continue
until reactor operation is within the
prescribed limits.
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H. Condensate Pump Room Flouod Protection

See Specification 3.5.H

This specification assures that the peak cladding termperature
following the postulated design-basis loss-of-coolant accident
will not exceed the 2200°F limit specified in the 10 CFR 50,
Appendix K considering the postulated effects of fuel pellet
densification.

|
I. Average Planar LHGR
o

The peak cladding temperature following a postulated loss-of-
coolant accident is primarily a function of the average heat-
generation rate of all the rods of a fuel assembly at any axial
location and is only secondarily dependent on the rod-to-rod
power distribution within an assembly. Since expected local
variations in power distribution within a fuel assembly agfect
the calculated peak cladding temperature by less than£ 20°F
relative to the peak temperature for a typical fuel design, the
limit on the average planar LHGR is sufficient to assure that
calculated temperatures are below the limit. The maximum
average planar LHYGR's shown in Figure 3.5-1 are based on calcu-
lations employing the models described in Reference 2.

-

.
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J. Local LHGR

This specification assures that the maximum linear
heat-generation rate in any rod is less than the design linear
heat-generation rate even 1f fyuel pellet densification s
postuiated. The power spike penalty is discussed in Reference 2
and assumes a linearly increasing variation in axia’l gaps
between core bottom and top and assues with 95% confidence that
no more than one fuel roc exceeds the design LHGR aue to power
Spiking. No penalty 1s required in Specification 3.5.L because
1t has been accounted for 1n the relocad transient analyses by
increasing the calculatec peak LHGR by 2.2%.

K. Minimum Critical Power Ratio (MCPR)

The steady state values for MCPR specifies in this specification
were selected to provige margin to accomocate transients ang
uncer.ainties in monitoring the core operating state as well as
uncertainties in the critical power correlatfon itself. These
values also assure that operation will be such that the irtitial
congition assumea for the LOCA analysis plus two percent for
unceriainity is satisfiea. For any of the specral set of
transients or gisturpances caused by single operator error or
single equipment malfunction, it is required that design
analyses initializes at this Steacdy-state operating limit yrelg
& MCP23 of not less than that specified in Specification 1.1.A at
8ny time during the transient, assuming instryment trip settings
given n Specification 2.1. For analysis of the thermal
consequences of these transients, the value of MCPA statec in
this specification for tvme limiting conoition of operation
Bcunds the 'nitial valye of MCPR 4sSumec to exist prigr to the
initi1ation of the transier s. This initial congition, which i1s
used In the transient ana yses, w'll preclude viclatior of the
fuel clagging integrity safety Timit. Assumptions ang methods
useo 1n calculating the requires steacy state MCPR limit for
each reloac cycle are documented in References 2, 4, anc . The
results apcly with increasea Conservatism while operating w'th
MCPR's greater than specified.

The most limiting transients with respect to MCPR are
generaliy:

a) Roc withcorawa! error

) Load rejectiun or turbine trip without bypass

3

€] Less of feedwater heater

Several factors influence which of the these transients results 1n
the largest recuction 1n critical POwer ratio such as the specific
fuel loading, exposure, ang fue! type. The current cycle's reloag
l1censing analyses specifies the Iimiting transients for a given
expcsure increment for each fuel type. The values specitieo as the

Limiting Congition of Operation are conservatively chosen to bound
the most restrictive over the entire cycle for each fuel type,

The need to acjust the MCPR operating limit as a function of scram
time arises from the statistical approach used in the implementation
of the ODYN computer code for analyzing rapid pressurization
events. Generic statistical analyses were performes for plant
§groupings of similar design which considered the statistical
variatiun in several parameters (initial power level, CRD scram
Insection time, and mode! uncertainty). These analyses (which are
gescriped further in Reference 4) produced generic statistical
Ac ustment Factors which have been spplied to plant ang cycle
specific 00YN results to yiela operating 1imits which provide & 958
protatility with 95% configence that the limiting pressurization
event will not cause MCPR to fal) Delow the fue! clagoing integrity
safety limit,

3.5/4.5-14
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As a result of this 95/95 approach, the average 20% insertion scram
time must be monitored to assure compliance with the assumed
statistical distribution. [f the mean value on a cycle cumulative
(running average) basis were to exceed a 5% significance level
compared to the distribution assumed in the ODYN statistical
analyses, the MCPR limit must be increased linearly (as a function
of the mean 20% scram time) to a more conservative value which
reflects an NRC determined uncertainty penalty of 4.4%. This
penalty is appliead to the plant specific ODYN results (i.e. without
statistical adjustment) for the limiting single failure
pressurization event occuring at the limiting point in the cycle.
It is not applied in full until the mean of all current cycle 20%
scram times reaches the 0.90 secs value of Specification 3.3.3.C.1.
[n practice, however, the requirements of 3.3.C.1 would most likely
be reached (i.e. ingividual data set average > .90 secs) and the
required actions taken (3.3.C.2) well before the running average
exceeds 0.90 secs.

The 5% significance leve! is defined in Reference 4 as:
” -~
Ts =4+ 1,65 (Nj/EN)1/2 @
-

where 4 = mean value for statistical scram time
distribution to 20% inserted
@ = standarc deviation of above distribution
Ny = number of rods tested at.B80C (all .
it operable rods)
Nj = total number of operadble rods tested in
il the current cycle

The value for 7} used in Specification 3.5.k is 0.73 secs which is
conservative for the following reasons:

a) For simplicity in formulating and implementing the LCO, a
conservative value for . Nj of 708 (i.e. 4x177) was used.
This represents one full core data set at BOC plus 6 half core
gata sets. At the maximum frequency allowed by Specification
4.3.C.2 (16 week intervals) this 1s equivalent to 24 operating
months. That is, a cycle length was assumed which is longer
than any past or contemplated refueling interval and the number
of rogs testec was maximizea in order to simplify and
conservatively reduce the criteria for the scram time at which
MCPR penalization is necessary.

The values of 4and @ were also chosen conservatively based on
the dropout of the position 39 RPIS switch, since pos. 38.4 is
the precise point at which 20% insertion is reached. As a
result Specification 3.5.k initiates the linear MCPR penalty at
a slightly lower v2ilue Thye: This also produces the full 4.4%
penalty at 0.86 secs which would occur sconer than the requried
value of 0.90 secs.

o

3.5/4-5"’46

Amendment No. 83



. ¢ BN L S
- - . — - ol B e s ot el | s . w v el ek - e el i - —— ——

QUAD CITIES
DPR- 29

For core flow rates less than rated, the steady state MCPR is
increased by the formula given in the specification. This
ensures that the MCPR will be maintained greater than that
specified in Specification 1.7.A even in the event that the
motor-generator set speed controller causes the scoop tube
pesitoner for the fluid coupler to move to the maximum speed
position.
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2. Both the sump and air sampling sys-
tems shall be operable during reactor
power operation. From and afler the
date that one of these systems is made
or found 10 be inoperabie for any rea-
Son. reactor power operation is per-
missible only during the succeeding
7 days.

3. If the conditions in | or 2 above can-
not be met, an orderly shutdown shall
be initiated and the reactor shal! be in
8 cold skutdown condiuon within 24
hours

E  Safety and Relief Valves

1. Prior 10 reactor surtup for power op-
eration. during reactor power operat-
ing conditions, and whenever the reac-
tor coolant pressure is greater than 90
psig and temperature greater than
320° F. all nine of the safety vaives
sha!l be operable. The solenoid-
activated pressure valves shall be oper-
abie as required by Specification
3.5.D

2. If Specificaion 36 E | is not met, the
reac'or shall remain shut down unul
the condition is corrected or, if In
operation. an orderly shutdown shal!
be initiated and the reactor coolant
pressure and temperature shall be
below 90 psig and 320° F within 24
hours

Strucrural Iategrity

The sructunl integrity of the primary system
boundary shall be mamtuned at the level re-
quued by the ASME Boiler and Pressure Vegsel
Code, Section X1, “Rules for lnservice Inspection
of Nuclear Power Plant Components”, 1974
Edition, Summer 1975 Addenda (ASME Code
Section XI)

men “.j"p n t '. 0.

DPR-29

E. Safety and Reliel Vaives

l16/46-4

A minimum of 1/2 of all safery valves shall be
bench checked or replaced with a bench
checked valve each refueling outage. The pop-
ping point of the safety valves shall be set as
foliows:

Number of Valves Setpoint (psig)

I 1135m
2 1240
2 1250
- 1260

The allowablie segpoint error for each valve is
1%

All relief valves shall be checked for set pres.
sure each refueling outage. The set pressures
shall be:

Number of Valves Setpoint (psig)

1 s1138m
2 <1115
2 $1135

“Target Rock combination safery/relief valve.

Structural lotegrity

The nondestructive inspections listed in Table
4.6-1 shall be performed as specified in accor-
dance with Section XI of the ASME Boier and
Premure Vemel Code, 197] Edition, Summer
1971 Addenda The results obtained from com-
plance with this specification will be evaluated
after § years and the conclusions will be reviewed
with the NRC.

Amendment 33
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