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1.1 SAFETY LIMIT BPS1S

The fuel cladéding integrity limit s set guch that no calculated fuel dimine would .
abnormal operational tr nsicnt, DPecavse fuel damage i not directiy eb-ex“:ablc. 2 ::::tb::k..:-::::ﬂ”: =
used to establich @ sufety limit such Lhat the minimum eritical power ratio (MCPR) I8 O Jess than ". :
cladding integrity safety 1imit 2CPR D the fuel cledding integrity safety limit ropresents a eouurnl:t "
margin relative to the conditions required to maintain fucel cladding integrity, =

The integrity of the fuel cladding 18 related to its relative freedom frum pe. formations or cracking.
Although some coirosion or u~t-related cracking nay oceur €uring the life of the . 4
nigration from this source is incrementally eurulative ond con\:nuov-ly nnwnblgf :":::.e::::::: :::u“
forations, however, can result from thermel sticrees which orcur from 1eacior vperation significontly alov
design conditions and the protection system rulcely settings, Mile fismion rrocduct wmigratien Zres tl"ld,re
perforacion is just &n messu. able as that (rom ure-relaied cracking, the therually cuused eladdirg wr"y .)
ations signal 2 threshold buyond shich still greater thermal stresscs may cevec gioss rather than |rrn.-. e
8l cladding deterioration, Therefore, the fucl cledding safety limit 15 dufined with mergin to Lhe .CC’l‘;'.
tions which would profuce onset of transition hoiling (MCPR of 1.0), Thuse condivions reprcsent & n;nv.u.
cant departure from the condition intended by Jdesiyn for planned operation, Therefore, the fuel cln'.‘-;
t:tnn:y safety mx‘“ iz cstablished such that no calculated fuel dimsye shall result from an "
abnommal opcrational transient Brsit 0f the values derived . %
R s Sy 3 A for thi. cafety limit for each fuel type is

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

Onset ©f transitior Loiling results in & decrease in hest transfer from the ciadding and therefore
elevated cladding tempercsture and Lhe possitality of cladding failure. MNowever, Lhe exirtence of
eritical power, or builing transition is not & directly observable paremeler in an Opurating reucts
or, %hercfore, the margin to boiling tren~ition is caleulated frowm plent operoting parimete: s tueh
ae core power, core {lov, feecwetrr tenpereture, and core power dirtraibutivn. TRe margin I erc
fuel asserdly is choracterized by the eritical power ratio (LFK), which 1t tA: ratio of the Lurdle
power which would p-oduce onsct of Lransit:on boiling divided Ly the esciwal buidile power., Tle
minimus value ©f this ratio for sny bundle in the core is the minimum critacul power ratio (nIPn),
It L3 cocumed that the plont opcration is controlled to the nominal protective reLponts vie Lhe
instrumented variables {(Figure 2.1-)).

The NCPR fuel cladding integrity safety limit has sufficienc con.erveliim to aswure Lhat in Lhe ever.
of an rhnormal operation:l transicn’ dmitiated from the normal opctalang condition, mere Lenn 03,70,
of the fucl rods in the core are cxpucted to avoid boiling transition., The margsin hetween *CFr of
1.0 (onzet of transition boiling) and thr safety limit, is deyived from o dotailed statistical
analysis considering all of the uncertainties in sonitoring the core operating etate, inciuting
uncertainty in the boiling trensition corrvlation (sev e.g., helerence 1). PRecavse the boiliig
troncition correlation is haced on a larce quantity of full-scale dats, there s o very high cone
fidence that operation of o fucl ossembly st the condition of MCIM = the fuel cladding integraty
safoty limit would not produce boiling transition,

However, if bolling transition were to occur, cladding perforation would not be expeeted, Clodéinm
temperatures wou'ld incrcane to spprouimately 11009, which is Lelow the perforation temperaicvre of
the clad¢ ing material, This has buen verificd by tests in the Gen~ra) Electrie Yest Ruactor (CUTR),
wvhere similar fucl operatcd above the critical heat flux for a significent period of time (IC man-
utes) withnut cledding porforation,

If resctor pressure should ever excred 1400 psia during normal power operation (Lthe limiz of
applicability of the boiling tranzition correlaticn), it would be ancsumed that the f el cladding
inter ity safety limit has been violated,

In sddition to the boiling transiticn limit (MCPR, operation is constrained Lo » maxinum LMCRg1l?.%
xw/ft for 7 x 7 fuel and 13.4kw/ft for all Bx@ fucl types, This constraint is nupl}ohcd by
Specification ).5.5. ¢5 provide acdequite safety margin 50 1% plastic
strain for abncrmal operating transients initlated from nigh

power conditions. Specification 2.l.A.l provides for equivalent
safety margin for transients initiated from' lower power con-
ditions by adjusting the APFM flow-bliased scram set ing by tre

ratio of FRP/MFLPD. .

Me fuerl cladding Lo ne of the physical boundaries wnich separate radicactive meturlels from Lhe environs '

1.1/2.1-4
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Specification 3.5) established the LHGR maximum which cannot be cxceeded under steady power
operation

Core Therma! Power Limit (Reactor Pressure <R00 paia)

At pressures below SU0 paia, the core elevation pressure drop (G power, 0 flow) is greater than 4.56 psi
At low powers and flows this pressure differcntial is maintained in the bypass regien of the core Since
the pressure drop in the bypass region is essentially all elevation h=ud. the core pressure drop at low
powers and flows will always be preater than 4.56 psi. Analyses zhow that with a Now of 28 x 10’ Ih/ir
bundle flow, bundle pressure drop is nearly independent of bundle powe. .nd has a value of 3.$ psi. Thus
ti.e bundle flow with a 4.56-psi driving head will be grrater than 28 x 10" I15/hr. Full scale ATLAS test
data taken at pressures from 14.7 psia to 800 psia indicate that the fuel assembly critical power at this
flow is approximately 3.35 MWt At 25% of ratcd thermal power. the peak powered bundle wou'd have
to b= operating at 3 86 times the average powered bundle in o.der 1o achieve this bundie power. Thus,
a core thermal power limit ¢, 25% for reacior pressures below 800 psia 1s conservative.

Power Transient

During transient operation the heat flux (thermal power-to-water) weuld Lip behind the neutron ux due

10 the inherent heat transter tme constant of the fuel. which is 8 10 9 scconds. Abo. the limiting saicty
system scram settings are at values which will not allow the reactor 10 be operated above the sufety limit
during normal operaticn or during other plaut operating situations which have been anulyzed in detail

Ir addinion, control rod scrams are such that for normal operating transicnts, tie neutron fux trans.cni

is terminated before a Lignificant increase in surface heat flux occurs.  Control rod scram times
are checked as required by Specification 4.3.C. and the MCPR
operating limit is modified as necessary per Specification 3.5.K.

Exceeding a neutron flux scram setting and 2 failure of the control rods 1o reduce flux to less than
the scram setting within 1.5 seconds does not necessanly imply that fuel 18 damaged; however. for this
specification, a safety limit violation will be assumed any ume 2 neutron flux scram setting is excecdod
for longer than 1.5 seconds.

If the seram occurs such that the neutron flux dwell ‘ime above the limiting safety system setting is Jess

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

the mos' severe normal operatin.g trarsients expected. These ana'yses skow that even if the bypass system

fails 1o operate, the design limit of MCPR = the fuel cladding intearity safety
limit is not exceeded. Thus , use of a 1.5 second limit provides

additional margin. : A
The computer prow?_’( L0 a seguence annuncation program which will “adicate the sequence in which

scrams occur, . uch as neutron flux, pressure, cic This program also indicates when the scram setpoint is
cleared. This will previde information on how loag a scram condition exists and thus provide some
measure of the encrgy added during a transient. Thus, computer information normally will be available
for analyzing scrams; however, if the compuier information should not be available for any scram
analysis, Specitication 1.1 C2 wall be relied on to Jetermine if a safety Limat has been violated

During perinds when the reactor is shut dowr, consideration must also be given to water level
reauirements due to the effect of decay heat If reactor water level should drop below the top of the active
fuc! during ihis time, the ability (0 cco! the core 1s reduced. This reduction in core-cooling cap. w.hity
could lead 10 elevated cludding temperatures and clagding perforation. The core will be cooled sutlicenthy
to prevent cladding melting should the water level be reduced 10 two-thands the sure heght 1sihlinh
ment of the safery hmit at 12 inches above the 1op of the fuel provides adeguate marzn. This level will
be contivnounly mounnared whenever the recirculation pumips are not operating,

*rcp of the active fucl is decfined to be 360 inches above vessel
zero (see Bases 3.2).

1.172.1-8
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References
" : : :
1. Generic Reload Fuel Applications," NEDE-24011-P-A*
"~ » v . . .
seneric Inl Lon For arrier Fuel Denonstration Bundle l
o >y NEDO-24259-A, February 19481,
*Approved revision number at ti | ' ]
™ ime reload fuci analyses are performed.
rr—
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2.1 LIMITING SAFETY SYSTEM SETTING BAS:S

The abnormal operational transients applicable to operation ¢f the
units have been anaiyzed throughout the spectrum of planned
operating conditions up to the rated thermal power condition of 2511
MWt. In addition, 2511 MWt is the licensed maximuin steady-state
power level of the units., This maximum steady-state power level
will never knowingly be excezded.

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

The scram delay time and rate of rod insertion allowed by the
analyses are conservatively set equal to the longest delay and
slowest insertion rate 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% inserted,
dpproximately 4 dollars of negative reactivity have been inserted,
which strongly turns the transient and accomplishes the desired
effect. The times for 50% and 90% insertion are given to assure
proper completion of the expected performance in the eariier portion
of the transient, and to establish the ultimate fully shutdown
steady-state condition,

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

Steady-state operation without forced recirculation will not be
permittea 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 stated in Paragraph 3.5.K as the limiting condition of
operation bound those which are conservatively assumed to exist
prior to initiation of the transients.

Al Neutron Flux Trip Settinygs
I. APRM Flux Scram Trip Setting (Run Mode)

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

L. 1/ 2 ed=T



Therefore, during abnormal operational transients, the
thermal power of the fuel will be less than thit 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 safet;
limit, and there is a substantial margin from fuel damage.
Therefore, the use of flow-referenced scram trip provides
even additional margin.

1.1/2.1-7a
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References

1. “Generic Reload Fuel Application,” NEDE-2«311~§-A'

*approved revision number at time ~eoload analyses are peri{ormed
ngional Core Transient Model for

"Qualification of the One-Dime:
Boiling Watgr React rs” Gencral #lectriec Co, Livensing Topical
Report NEDO 24154 Vols. I znd II and NEDE-P4 150 Volume LIL as
supplemented by letter datec eptember 5, 1980 from R. H.
Buchholz (GE) ta P. 8. Check (NRC).

1.1/2.1-1
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1.2/2.1 REACTOR COOLANT SYSTEM

SAFETY LIMIT

Aprlicability:

Applies to limits on rz:clor coolant system
pressure.

Objective:

To establish a limit below which the integrity of the
reactor coolant system is not thieatened due 10 ¢n
overpressure condition.

LIMITING SAFETY SYSTEM SETTING

Applicabllity:

Applies to trip settings of the instruments and
devices which are provided to prevent the reacior
system safety limits from being exceeded

Objecilve:

To define the l=vel of the process variables at which
automatic protective action is initiated to prevent
the safety limits from being exceeded.

SPECIFICATIONS

- The reactor lant ayatom pr JTe B moasured Ly ¢
Ve - ream Lpsce pressure lndicalor wll ol ea
114% palyg et any time wher trradisted fuel ls present
in the resclor vessel

A Resctor cool:nt high-pressure scram shall be
<1060 psip.

B.  Primary system safety valve nominal setings
shall be as follows:

| valve ot 1115psig"
2 valves at 1240 psig
2 valves at 1250 psig
4 valves at 1260 psig

fTarget Rock combination safety/reiisf valve

‘The allowable setpoint error “or each valve
shallbe 1%

1.2722-1
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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 and 1175 psig at 560°F. The pressure

safety limit was chosen as the lower of the pressure transients
permitted by the applicable design codes. ASME Boiler and
Pressure Vessel Code Section [II 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 Code permits pressure transients up to 20% over design
pressure (120% x 1175 = 1410 psig). The safety limit pressure
of 1375 psig is referenced to tne lowest evaluaton of the
reactor vessel. The design pressure for the recirc. suction
line piping (1175 psig) was chosen relative to the reactor
vessel design pressure. Demonstrating compliance of peak vessel
pressure with the ASME overpressure protectien 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 memLrane stress no greater than
26,700 psi at an internal pressure of 1250 psig; this is a
tactor of 1.5 below the yield strenght of 40,100 psi at

5759F. At the pressure limit of 1375 psig, the general

membrane stress will only be 29,400 psi, still saf-1ly 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 coolant system is 1000
psig. For the turbine trip or loss of electrical load
transients, the turbine trip scram or generator load rejection
scram together with the turbine bypass system limits pressure to
approximately 1100 psig (References 2,3, and 4). In addition,
pressure relief valves have been provided to reduce the
probabiliiy of the safety valves operating in the event that the
turbine bypass should fail.

1.2/2.2-2
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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
velves during the postulated full closure of all MSIVs without
direct (valve position switch) scram. Credit is taken for the
neutron flux scram, nowever. 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 fuil-scale pressure recorder.
References

1. "Generic Reload Fuel Application,"™ NEDE-24011-P-A*

2. SAR, Section 11.22

3. Quad Cities 1 Nuclear Power Station first relcad license
submittal, Section 6.2.4.2, February 1974.

4. GE Topical Report NEDO-20693, General Electric Boiling Water

Reactor No. | Licensing submittal for Quad Cities Nuclear
Power Station Unit 2, December 1974.

* Approved revision number at time reload analyses are
performed.

1.2/2.2=22a
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sidered inoperable, fully
inserted ‘nto the core,
ang electrically disarmed.

5. If the overall average
of the 20% insertion scram
time data generated to
date in the current cycle
exceeds 0.73 seconds, the

MCPR operating limit must 5.

be modified as required by
Specification 3.5.K.

D Control Rod Accumulators

A1 all reactor operating pressures. a rod accu-
mulator may be inoperable provided that no
other control rod in the nine-rod square array
around this rod has

I an inoperable accumulator,

2. a directional control valve electnically
disarmed while in a nonfully inserted
position. or

3 a scram nsertion greater than max-
imum permissible insertion ume

I a control rod with an inoperabie accumulator
1s nserted full-in and s directional control
valves are electrically disarmed. 1t shall not be
considered to have an inoperable accumuiator
and the rod block associated with that inoperds
ble accumulator may be bypassed

Reactivity Anomalies

The reactivity equivalent of the difference
between the actual crincal rod configuration
and the expected configuration during power
operation shall not exceed 123k If this hmut is
exceeded. the reactor shall be shutdown unnl
the cause has been determined and corrective
actions have been taken In accordance with
Specification 6.6, the NRC shall be notified of
this reportable occurrence within 24 hours

Economic Generstion Control System

Operaton of the unit with tie economic gener-
aton control system with automatc flow con-
trol shall be permissible only in the range of
65% 10 100% of rated core flow, with reactor
power above 20%

provide reasonable assurance

that proper control rod drive
performance is being

maintained. The results of
measurements performed on the
control rod drives shall be
submitted in the annual operating
report to the NRC.

The cycle cumulative mean

scram time for 20% insertion
will be determined 1mmediately
following the testing requirea
in Specifications 4.3.C.1 ang
4.3.C.2 and the MCPR operating
limit adjusted, if necessary, as
required by Specification 3.5.K.

D Control Rod Accumulators

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

E Reactivity Anomalies

During the startup test program and startops
following refueling outages. the crincal rod
configuranions will be compared 10 the expecied
configurations at selected operating conditions
These compansons will be used as base data for
reactivity monitoring during subsequent power
operation throughout the fuel cycle At specihc
power operating ¢o ditions, the crincal rod
configuration will be compared 1o the config-
uration expected based upon appropriately cor-
rected past data This comparison will be made
at least every equivalent full power month

F  Fconomic Generation Control System

The range set inio the economic generation
control system shall be recorded weekly

R TE R
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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 ¢. .
responding acuion shall continue until rea.iur
operation 1s withun the prescribed limits.
Maximum allowable LHGR for all
8x8 ruel tvpes is 13.4 Kw/ft.

K. Minimum Critical Power
Rati> (MCPR)

During steady-state operation
at rated core flow, MCPR shall
be greater than or equal to:

1.37 for T;ve % 0.73 secs

1.42 Far Tach ).86 secs

9.385 Thye + 1.089

f"”‘tr _)07?\<r‘avu< 7]'}j(rj S€ecs

where Tpye = mean 20% scram
insertion time for
all surveillance
data from Specificati
4,3,C. which has been
generated in the
current cycle,

Yor core flows other than rated,
these nominal values of MCPR shall
be increased by a factor of kp
where ke is as shown in Figure 3.5
If any time during operation it 1s
determined by normal surveilllance
that the limiting value For MCPR
is being exceeded, action shall be
initiated within 15 minutes to
restore gperation to within the
preseribed limits., If the steady-

on

sta te MCPR is not returiied to wilhin

the prescribed limits withlin 2 hou

rs .

the reactor shall be brought to Lhe

cald shutdown condition within 36
hours., Surveillance and
ing action shall continue unLi}
reactor operation 1is within the
oresceribed limits.

3.5/4.5-10

correspond-

Minimum Critical Power
Ratio (MCPR)

The MCPR shall be determined
daily during steady-stale
power operation above 25%
of rated thermal power,
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shown on Figure 3.5-1 as limits because conformance calculations
have not been performed to justify operation at LHGR's in excess
of those shown.

J. Local LHGR

Tris specification assures that the maximum linear
heat-generation rate in any rod is less than the design linear
heat-generation rate even if fuel pellet densification is
postulated. The power spike penal.y is discussed in "eference 2
and assumes a linearly increasing vo-iation in axial gaps
between core bottom and top and assues =ith 95% confidence that
nG more than one fuel rod exceeds the design LHGR due to power
spiking. No penalty is required in Specification 3.5.L because
't has been accounted for in the reload transient analyses by
Increasing the calculated peak LHGR by 2.2%.

K. Minimum Critical Power Ratio (MCPR)

The steady state values for MCPR specified in this snecification
were selected to provide margin to accomodate transients and
uncertainties in monitoring the core operating state as well as
uncertainties in the critical power correlation itself. These
values also assure that operation will be such that the intitial
condition assumed for the LOCA analysis plus two percent for
uncertainity is satisfied. For any of the specia! set of
transients or disturbances caused by single operator error or
single equipment malfunction, it is required that design
analyses initialized at this steady-state operating limit yield
a MCPR of not less than that specified in Specification 1.1.A at
any time during the transient, assuming instrument trip settings
given in Specification 2.1. For analysis of the thermal
consequences of these transients, the value of MCPR stated in
this specification for the limiting condition of operation
bounds the iritial value of MCPR assumec to exist prior to the
initiation of the transients. This initial condition, which is
used in the transient analyses, will preclude violation of the
fuel cladding integrity safety limit. Assumptiont and methods
used 1n calculating the required steady state MCPR limit for
each reloag cycle are documented in References 2, 4, anc 5. The
results apply with increased conservatism while operating with
MCPR's greater than specified.

The most limiting transients with respect to MCPR are
generally:

a) Rod withdrawal error
b) Load rejection or turbine trip without bynass
¢) Loss of feedwater he**er

Several factors influence which of the these transients results in
the largest reduction in critical power ratio such as the specific
fuel loading, exposure, and fuel type. The current tycle‘s relcac
licensing analyses specifies the limiting transients for a given
exposure increment for eact fuel type. The values specified as the

Limiting Condition of Operation are conservatively chosen to bouno
tho most restrictive over the entire cycle for each fuel type.

The need to adjust the MCPR operating limit as a function of scram
time arises from the statistical approach used in the implementation
of the ODYN computer code for analyzing rapid pressurization
events., Generic statistical analyses were performed for plant
groupings of similar design which consicdered the statistical
vartation in several parameters (initial power level, CRD scram
insertion time, and model uncertainty). These analyses (which are
gescribed further in Reference 4) produced generic Statistical
Adjustment Factors which have been applied to plant anc cyqle
specrfic ODYN results to yield operating liM\t; which provide a 95%
probability with 95% confidence that the limiting pressurization
event will not cause M_PR to fall below the fuel claoding 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 comhliance 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 applied to the plant specific ODYN results (1.e. without
statistical adjustment) for the limiting single failure
pressurization event cccuring at the limiting point in the cycle.
[t 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.
In practice, however, the requirements of 3.3.C.] would most likely
be reached (i.e. individual data set average .90 secs) and the
required actions taken (3.3.C.2) well before the running average
exceeds 0.30 secs.

The 5% significance level is defined in Reference 4 as:
n
T =M + 1.65 (Nl/g'u,-)'/? o

where 4 mean value for statistical scram time
distribution to 20% inserted

O = standard deviation of above distribution

"

N1 = number of rods tested at BOC (all
ii operable rods)
&Ni = tuial number of operable rods tested in
i3l the current cycle

The value for T3 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 Z Nj of 708 (i.e. 4x177) was used.
This represents one full core data set at BOC plus 9 half core
data sets. At the maximum frequency allowed by Specification
4.3.C.2 (16 week intervals) this is equivalent to 24 operating
months. That i1s, a cycle length was assumed which is longer
than any past or cortemplated refueling interval and the number
of rods tested was maximized in order to simplify and
conservatively reduce the criteria for the scram time at which
MCPR penalization is necessary.

b) The values of 4and O 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 value Thye. This also produces th: 7ull 4.4%
penalty at 0.86 secs which would occur sooner than the requried
v.lue of 0.90 secs.
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For core flow rates less than rated, the steady state MCPR i«
increased by the formula given in the snecification. This
ensures that the MCPR will be maintained greater than that
specified in Specification 1.1.A even in the event that the
motor-generator set speed controller causes the scoop tube
positoner for the fluid coupler to move to the maximum speed
position.
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