Immediate - Immediate means (%t the required acti m wil! be initisted as soon as practicable
consider ‘ng the safe operation »f the unit and th: fwportance of the required action.

Instrument Furctional Test - An instrument functicnal ‘est means the injection of a simmulated
signral into the primary sens«c: to verify the proper in trument chanmel response, alarm, and/or
initiating action.

Instrument Calibration - An inctrument calibration mea = the adjustaent of an instrument signal
output so that it corresponds, within acceptable ronge. accuracy, »nd response time to a knowm
value {s' of the parameter which the instrument meritors. Calibration shall encompass the entire
instrument including actuation. alarm or trip., Respon-s time is not part of the routine instrument
calibration but will be checked once per cycle.

Limiting Conditions for Operation (LCO) - The limiting conditions for operation specify the minimm
acceptable levels of system performance necessary 'o assure safe startup and operation of the
facility. When these conditicns are met, the plar’ can be operated safely and abnormal situat oms
can be safely controlled.

Limitiong Safety System Setting (LSSS) - The limiting s-fety system settings are settings on instru-
mentation which initiate the automatic protective asction at a level such that the safety limits will
not be exceeded. The region between the safety limit snd these settings represents margin with norm-!
operation lying below these settings. ~ o margin has been establiched so that with proper operation
of the instrumentation, the safety limits will never be exceeded.

Min‘mm Critical Power Ratio (MCPR) - The minimum critical power ratio is the value of critical

power ratio associated with the most limiting assembly in the reactor core. Critical power

ratio (CPR) is the ratio of that power in a fuel assembly which is calculated by the GEYL

correlation to cause some point in the assembly to experience boiling transition to the actual asser’ iy
operating power,

Mode - The reactor mode is that which is establishod by the mode-selector switch.

Operable - A system or component shall be considered operable when it is capable of performing
its intended function in its required manmer.

Operating - Operating means that 3 system or component is performing its required functioms in its
required manner.

Operating Cycle - Interval between the end of one refurling outage and the end of the next subsequen:
refueline outage.
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2.0 SATETY LIMITS LIMITING Sar£TY SYSTEM SETTINGS

S = 486,000 P (7x7 fuel}
X

S = 425,900 P (8xf fuel)

B. Core Thermal Power Limit (Reactor "y ' X
Pressure < 800 Psia or Core s
Flow < 107 of Rated) P = per-ent of rated power

X = pe-k heat flux - (BTU/HR/FTZ)

When the reactor pressure is < BOO Psia shall be used.

or core flow is < 107 of rated, the i '
core thermal power shall not exceed 257
of roted thermal power.

2. IRM--Flux Scram setting shall be < 207
of rated neutron flux,

f. APRM Rod Block - The APRM rod block setting
shall be as shown in Figure 2.3.1 m 'egs the
combination of power and peak heat flux is
above the epplicable curve in Figure 2.3.2,
“hen the combination of power and peak flux is
sbove the curve in Figure 2.3.2, the rod block trip
I setting (RB) is given by:

C. Power Transients

To insure that the safety limit estabiished
in Specification 2.1.A is not exceeded,
each required scram shall be initiated by
its primary source signal as indicated by
the plant proce=s computer.

g = 437.600 P (7x7 fuel)
X

PR = 382,400 P (8x8 fuel)
X

vhere:

P = percent of rated power

X = peak heat flux (BTU/IR/FTZ)
shail be used.

2.1/2.3 “. Feractor Low Water Level Scram setting shall
be > 10'6 _bove the top of the active fuel.

7
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2.0 SAFETY LIMITS

e -

RIS

LIMIT T YETY SYSTEM SETTING

|
- D. Reactor Vater irve? (Shutdown Condi*:iom) i

Whenever the reactor is in the shutdowm
condition with irradiated fue! in the reactor
vessel, the water level shall noi be less
than that corresponding *o 12 inches above
the top of the active fuel when it is seated
in the core. This level sh~i! be com-
tinuously monitored whe ~.eor the recirculation
pumps are net oporatirg

2.1/2.3

D

leactor Low lLow Water Level ECCS initiation
=hzll be > 6'6" < $'10™ above the top of
the active fuel,

Turbine Control Vilre Fast Closcre Scram
hall initiate upua loss of pressure at the
scceleration relay with turbine first stage
rressure > 307,

Turbine Stop Valve Scram shall be < 102
valve closure from full open with turbine
first stage pressure > 30%L.

Main Steamline isolation Valve Closure
“cram shal) be < 107 valve closure from
1111 oper.
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;.1 The fuel cladding integrity limit is set such that no calculated fuel damage would occur as a result of
abnermal operaticnal tramsient. JHecause fuel damage (s not directly cbhservable, a step-back approach -
used to establish a Sefety Limit c=uch that the MCPR i- nec les  tham 1.06. MCPR> 1.06 represents a con-
servative margin relative to the con‘itions eguired '~ maintain fue! cladding integrity. The fue! cia'li=g

4

is one of the physical barriers which separate radios« tive materials from the enviress. The integrity -
this cladding barrier is related (o its relative free om . -om perforations or cracking. Although some
corrosion or use related crackins may occur during the 1ife of the cladding, fission product migration ‘- =
this source is incrementally cuwmilative and coutinvou: .y roasurable. Fuel cladding perforations, howev:
can result from thermal stresse< which occur from reactor peration significantly above design conditio
and the protection system safety settings. Whiie fis<ion product migration from cladding perforation i
just as measurable as that from use related cracking, the thermally caused ciadding perforations signal
threshold, beyond which still greaster thermal stresse: may cause gross rather tham incremental cladding
deterioration. Therefore, the fuc! cladding Safety Limit ‘s defined with margin to the conditions which
would produce onset of transition boiling. (MCPR of !.0). These conditions represent a significant
departure from the condition intended by design for plammed operation. The concept of MR, as used in
the G'TAB/GEXL critical power analysis, is discussed in Reference 1.

- :

A. Core Thermal Power Limit (Reactor Pressure > 800 psia ad Core Flow > 107 of Rated.) Omset of tramsit on :
boiling results in a decrease in heat transfer from the clad and, therefore, elevated clad temperat:: = :
and the possibility of clad failure. However, the existence of critical power, or beiling transition,
is mot a directly observable parameter in an operating reactor. Therefore, the margin to beiling
transition is calculated from plant operating parmmeters such as core power, core flow, feedwater
temperature, and ccre power distribution. The margin for each fuel assembly is characterized by th:
critical power vatic (CPR) which is the ratio of the bundle power which would »mroduce onset of

ransition boiling divided by the actual bundle power. The minirum value of t. . : ratic for any bur'le
in the core is the minimum critical power ratio (CPR). It is assumed that the -~‘ant operation is
controlled to the nominal protective setpoints vios the instrumented variables. Th: Safety Limit
(T.5.2.1.A) has sufficient cunservsiiem to assure that in the eveat of am abnormal operatiomal
tramsient initiated from the Uperating MCPR Limit (T.5.3.11.C) more than 99.9% of the fuel

rods in the core re expected to avoid boiling trensition. The margin betwee: MCPR of 1.0 (onse*

2.1 BASES 1 ;
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of transition boiling) and the Safety Limit is derived from a detailed statistica! amalysis consider
ing all of the uncertainties in momitoring the core op-rating state including uncertainty in the
boiling fransition correlati » as described in R “erern = 1, The uncertainties emrloved in deriving

the Safetv Limit are provided 3t the begimning of cach fuel cycle.

Because the boiling rameicion correlation is based on 7 large quantity oi full scale data, there ic
1 very high confiden e that overation of 2 fuel assemb v at the MCPRE Safety Limit would not produce
boiling tramsition. Thus, although it is not required to establicsh the Safety Limit, additions! mar:
exists between the Safety Lim t and the actual occirre ce of loss of cladding integrity.

However, if boiling tramnsition were te occur, clad perforation would not be expected. Ciadding

temperatures would increase to approximstely 110097 % ch is below the perforarior temperature of th -
cladding material. This has been verified by testc in 'he Cenersl Flectric Test Peactor (GETR) wher~

nE

fuel similar in design to Menticello operated above the boiling transi-iom for a significant period
time (30 minutes) without clad perforation.

1f reactor pressure should ever exceed 1400 psia durins normal power operating (the limit of
applicability of the boiling transitiom correlation) i* would be assumed that the fuel cladding
irtegrity Safety Limit has been violated.

in addition to the MCPR Safety Limit, operation is comstrsined io 2 maximm LHGR of 17.5 kw/ft for
7x7 fuel and 13.4 kw/ft for Sx8 fuel. At 100% power this limit is reached with a2 maximm total
peaking factor of 3.08 for 7x7 fuel or 3.04 for 8x8 furl. For the case of the maximm total peaking
factor exceeding design, operation is permitted only a2t less than 100% of rated thermal power and
only with reduced APRM scram and rod block settings as required by specificatioms 2.3.A.1 and 2.3.B.

B. Core Thermal Power Limit (Reaclor Pressure £ 800 psia or Core Flow § 10% of Rated) At pressure
helow COU psia, the core elevation pressure drop (0 power, 0 flow) is greater than 4.56 psi. At

iow powers and all core flows, this preseure differential is maintained in the bypass region of the
core,
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Since the .ressure drop in th+ bypass region is escentially all elevation head, the core pressure
drop at low powers all flows will always be groater than 4.56 psi. Analyses chow that with a
bundle flow of 28x10” 1bs/hr, “undle pressure drop is rearly independent of bundle power and has a
value of 1.5 psi. Therefore, due to the 4.56 psi Jdrivirg head, the bundle flow will be greater than 0
28x.07 I1bs/hr irrespective of ‘otal core flow and independent of bundle power for the range of

of bundle powers of concern. full scale ATIAS tes: dats t at pressures from 14.7 psia to 800

psia indicate that the fuel assembly critical power at 28x10° 1bs/hr is approximately 3.35 Mit.
With the Jdesign peaking factor- this corresponds to a core thermal power of more than 507%. Thus=,
a core thermal power limit of 257 for reactor pres-ures below 800 p-ia or core flow less than 177
is comservative.

Pover Transient Plant safety analyses have shown that the scramr initiasted by exceeding safety
vystem serting will assure that the Safety Limit of 2.1.A or 2.1.8B will not be exceeded. Control
rod scram times and safety svstem settings are checked periodically to assure that a scram will
proceed as analyzed. As a further check, the plant process computer will be used as a fast dats-
acquisition system, when available during a scram, to verify that the scram was initiated by the
prinary source signal. The computer is normally available for thie function. However, it is
recogniied that the plant may operate without the computer im service, in which event the con-
firmatory data will not be available and the vertification specified by 2.1.C will not be required.
The thermal power transiont resulting when a scram is accomplished other than by the expected scrmm
signal {e.g., scram from neutron flux following clcsure of the main turbine stoyp valves) does not
necessarily cause fuel damage. For this specificat fon, when a scram is only accomplished by means
of a backup feature of the plant design, a specific analysis is required to determine whether or
not a Safety Limit has been violated. The concept of not approaching a Safety Limit, providing
scram signals are operable, is supported by the extensiv> plant safety anslysis.

Reactor Water Level tcown Condition) During period: when the reactor is shut down, consideration

m:st also be given to water level requirements due to the effect of decay heat. If reactor water

level should drop Lelow the top of the active fuel during this time, the gbility to cool the core is

reduced. This reduction in core cooling capability could lead to elevated cladding temperatures

and clad perforation. The core will be cooled sufficiently to prevent clad melting should the water

level be reduce! to two-thirds the core height. Ectablishment of the safety iimit at 12 tnches I

above the rop ~f the fuel provides adequate margin. This level will be continuously monitored when-
ever the recirculation pumps are not operating.
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R ferences
1. General flectric BWR Thermal Analvsis Basis (GETA®: Da'a, Correlatiosn and Design Application,
NEDO 10958,
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The abnormal operatioral transients applicable to operticorn of the Mon “celleo Unit have been analyzed
throughout the spectrum of planned operating conditior: up to the "hern.lpower level of 1670 Mét. The
analyses were based upon plant operation in accordance with the ope -~ - map given in Figure 3-2-3 of
the FSAR. The licensed maximm power level 1670 Mit r-precents the ni-irwem steady-state power which sha'i
not knowingly be exceeded.

Conservatism is incorporated in the transient analyses in estimating the controlling factors, suca as
void reactivity coefficient, control rod scram worth, scra delay time, peaking factors, and axial power
shapes. These factors are selected comservatively with respect to their effect on the applicable
transient resuits as determined by the current analysis model. This transient model, evolved over many
years. has been substamntiated in operation as a comservative tool for evaluating reactor dwmamic per-
fort.ance. Results obtained from a General Electric boiling water reactor have been compared with
predictions made by the model. The comparisons and re-ults are summarized in Reference 1.

The absolute value of the void reactivity coefficient used in the analysis is comservatively estimated

to be about 25% greater than the nominal maximm value expected to occur during the core lifetime. The
Doppler reacti~ity feedback coefficient has comservatively been derated to 90% of the expected value.

The scram worth used has been derated to be equivalent to approximately BO% of the total scram worth of
the control rods. The scram delay time and rate of rod insertion assumed by the analyses are comservatively
set equal to the longest delay and slowest insertiom rate acceptable by Techmical Specifications. The
effect of scram worth, scram delay time and rod insertion rate, all conservatively applied, are of
greatest significance in the early portion of the negat ive reactivity insertion. The rapid insertiom of
negative reactivity is assured by the time requircments for 5% and 207 insertion. The early portion of
the scram stroke accomplishes the desired effect by Inserting sufficient negative reactivity to turn the
transient around. The times for 507 and %07 insertiom are given to assure proper completion of the
expected performance in the earlier portion of the transient, and to establish t'.e ultimate fully shutdown
steadv-state condition.

2.3 BASES ' 17



Bases Continued:

For analyses of the thermal consequences of the transient:. the Operating MCPR Limit (T.S$.3.11.C) is
conservatively assumed to exist prior to initiation ¢f the transients.

This choice of using comservative values of controlling parameters and initiating trancients at the desim
power level, produces more pessimistic answers than weuld result by using expected values of comtrol
parameters and analyzing at higher power levels.

Deviations from as-left settings of setpoints are expected due to inherent instrument error, operator
setting error, drift of the setpoint, etc. Allowable deviations are assigned to the limiting safety
system settings for this reason. The effect of settings being at their allowable deviation extreme
is minimal with respect to that of the conservatisms discu-sed gbove. Although the operator will set
the setpoints within the trip settings specified, the actus! values of the variuus setpoints can vary
from the specified trip setting by the zllowable devi-*ion.

A violation of this specification is assumed to occur omly when a device is knowingly set outside
of the limiting trip setting or when a sufficient mumber of devices have been affected by any means
such that the automatic function is incapable of preventing a safety limit from being exceeded while
in a reactor mod= in which the specified function must be operable. Sections 3.1 and 3.2 list the
reactor modes in which the functions listed above are required.

A. Neutrom Flux Scram The sverage power range momitoring (APRM) system, which is calibrated using heat
balence data taken during steady state condi*ions, reads in percent of rated thermal power (1670 Mur) .
Because fission chambers provide the basic ..put signals, the APRM system responds directly to averace
neutron flux. During tramsients, the instantaneous rate of heat transfer from the fuel {reactor
thermal power) is less than the instantanecus neutrom f' z due to the time constant of the fuel.
Therefore, during abnormal operational transients, the thermal power of the firel will be less than
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that indicated by the neutron flux at the scram se'ting. Analyses demonstrate that, with a 120%
scram trip setting, none of the abnormal operation ] tramsients analyzed violate the fuel Safety
Limit and there is a substantial margin from fuel 'amage. Thereforc, the use of flow referenced
scram trip provides even additional margin.

An increase in the APRM scram trip setting would docresse the margin present before the fael claddic-
integrity Safety Limit is reached. The APRM scram trip setting was determined * & an analysis of
margins required to provide a reasonable range for mancuvering during operation. Reducing this
operating margin would increase the frequency .f courious scrams which have an adverse effect on
reactor safety because of the resulting thermal strecses. Thus, the APRM scram trip setting was
selected becauce it provides adejquate margin for the fuel cladding integrity Safety Limit yet

allows operating margin that reduces the possibili'y of unnecessary scrams. Therefore, it is
intended to ultimately replace (with prior BRC apr-oval) the automstic flow referenced scram with

a fixed 120 percent scram setting.

The scram trip setting must be adjusted to ensure ‘hat the LHGR transieat resk i3 not increased for
any combination of maximum total peaking factor ar! reactor core thermasl power. The scram setting
is adjusted in accordance with the formula in Specification 2.3.2.1.vhen the maximm total pe wking
factor is greater *han design. If the APRM scram -etting should require a change due to an
abnormal peaking condition, it wil) be done by increasing the APRM cain and thus reducing the

slope and intercept point of the flow referenced scram curve by the reciprocal of the APRM gain
change. Analyses of the limiting transients show 'hat no scram ad justment is required to assure
that the MCPR Safety Limit (T.5.2.1.A) is not excecded when the transient is initiated from the
Operating MCPR Limit (T.5.3.11.C).

For operstion in the startup mode while the reacter is at low pressure, the IRM scram setting of
207 of roted power provides adequate thermal =argin between the setpoint and the safety limit, 25%
of rated. The margin is adequate to accommodate a-ticipated maneuvers associated with power plont
startup. Effects of increasing pressure at zero or low void content are minor, cold water

from sources available during startup ‘s not mmuch -older than that already in the sys.em,
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temperature coefficients are =mall, and control ro? patterns are constrained to be uniform by
vperating procodures backed wr by the rod worth minimi-e.. Worth of individual rods is very low in
a uniform rod rsttern. Thus, of all possible sour-cs ~F reactivity input, uniform control rod
withdrawal is the most probahle caouse of significant pover rise. Because the flux distribution
associated with uniform rod withdrawals does not invel e high local peaks, and because several rods
must be moved to chamge power by a significant percentzoe of rated power, the rate of power rise is
very slow. Generslly, the heat flux is in near equilitrimm with the fission rate. In an assumed
uniform rod withdrowwal approach to the scram level. the rate of power rise is no more than ST of
rated power per minute, and the IEM system would be more than adequate to assure > scram before the
pover could exceed the safety limit. The IRM scro remains active until the mode switch is placed
in the run position. This switch occurs when reac’ or pressure is greater than 850 psig.

The analysis to support speration at various power and flow relaticonships has considered operation
with either one or two recirculation pumps. Durine steady-state operation with one recircuiation
pump operating the equalizer line shall be open. Analysis of tramsiests from this operating con-
dition are les:s severe than the same trancients from the two pump operation.

The operstor will set the APRM neutron flux trip sctting no greater than that shown in Figure 2.3.1.
However, the actual setpoint can be as much as 1% gpreater than that showm on Figu-e 2.3.1 for
recircuiation driving flows 'ess tham S0 of desig: and 2% greater than that shown for recirculatior
driving flows grester than 507 of design duz to the deviations discussed on page 18,

APRM Control Rod Block Trips Reactor power level may be varied by moving control rods cr hy
varying the recirculation flow rate. The APRM system provides a control rod biock to pruvent rod

withdrawal beyond a given point at constant recirculation flow rate, and thus to protect against
the condition of s M'PR less than the Safety Limit (T.5.2.1.A). This rod block trip setting, which
is sutomatically varied with recirculation loop fiow rate, prevents an increase in the reactor
power level to excessive values due to control rod withdrawal. The {low variable *rip setting
provides substantial margin from fuel damage, assuming » steady-state operation at the trip setting,
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over the entire recirculation flow range. The marzin o the Safoty Limit increases as the flow
decrcaser for the specified frip setting versus flow relationship; thevefore, the worst case MPR
which conld occur during ste~iy-state operation i- at ‘087 of rated thermsl power because of the
APRM rod block trip eetting. The actual pwer dis“rib tion in the core is established by
specified controi rod sequencces and is momitored ¢ ntimously by the in-core 'PPM system. When
the maxi~um total peaking factor exceeds the desir value, the rod bSlock setting is adjusted in
accordance with th~ formula in Specification 2.3.%. 1If the APRM rod block settine should requi-e
a change due tc an abnommal peaking condition, it «ill be done by increasing the APRM gain and
thus reducing the slope and intercept point of the flow referenced rod block curve by the
reciprocal of the APRM gain change.

The operator will set the APRM rod block trip settings no greater than that shown in Figure 2.3.1.
However, the actual setvoint can be as much as 37 greater than tha* shown on Figure 2...1 for
recirculation driving flows less than 507 of desipn and 27 greater than that shown for recirculation
driving flows greater than 50 of design due to the deviations discrssed on Page 18.

Reactor Tow Water level Scram The reactor low water level scram is set at a peint which will assure
that the water level used in *he bases for the saf-ty limit ic main' ained.

The operntor will set the low water level trip seiting no lower thzn 10'6"™ above the top of the
active fuel., However, the actual setpoint can be a3z much as 6 inches lower Jue to the deviations
discussed on page 18.

Reactor Low Low Water Level FCCS Initiation Trip Toint The emergency core cooling subsystems are
designed to provide sufficient cooling to the core to dissipate the energy associated with the ioss

of coolant accident and to limit fuel clad tempersture to well below the clad melting teaperature to
assure that core geometry remnins intact and t~ limit any clad metal-water reaction to less than ..
The design of the ZCCS components to meet the above criterion was dependent on three previously set
porameters: the maximm break size, the low water leve! scram setpoint, and the ECCS initiation set-
poirt, To lower he setpoint for initiatiom of the ECCS could prevent the ECCS compoments from
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meeting their criterfon. To :aise the FOUS initiatior setpoint would be in » safe direction, but i*
would rediuce the margin established to prevent acination of the ¥O(® during norma! operation or
during nommally expected travcients.

e operator will set the lov low water level ECCS initiation trip settiag = 6'6" < 6'"10" abwe the
top of the active fuel. However, the actual setprint can be as much as 3 iaches lower than the
56" setpoint and 3 inches greater tham the 6'10" “etpoint due to the deviations discussed ua page 17

Turbine Control Valve Fast Closurg Scram The turbine control valve fast closure scram is previded
to anticipate the rapid increase in pressure and reutron flux resulting from fast closure of the

turbine control valves due to a load rejection and subsequent frilure of the bypass. This transient

is less severe than the turbine stop valve closur- with bypass failure and therefure adequate margin
exists.

Turbine Stop Valve Scram The turbine stop valve closure scram trip auticipates the pressure, neutrc
flux ard heat flux increase that could result from rapid closure of the turbine stop valves. With -

scram trip setting of < 107 of valve closure froe full open, the resultant increase in surface heat

flux is limited svch that MCPE remains above the Safety Limit (T.5.2.1.2A) even during the worst case

transient that assumes the turbine bypass is closed.

Main Stesm Line Isclation V.lve Closure Scram The main steam line isolation valve closure scro
anticipates the pressure and flux transients which occur during normal or inadverteat isolation
closure. With the scram set at 0% vulve closure there is no increase in neutron flux.

Reactor Coolant Low Pressure initiates Main Steam isolatioca Valve Closure The low pressure isolatic-

of the mein steam lines at 850 psig was provided to give protection against rapid reaclor depressnr ation
and the resulting rapid cooldowm of the vessel. 7 ‘vantage was taken of the scram feature which

occurs when the main steam line isolation valves --e closed to provide for reactcr shut "wn so that

high power operation at low reactor pressure does "ot occur, thus providing protection the fuel
cladding integrity safety limir., Operation of the reactor at pressures lower ‘han 850 psig require-
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? that the reactor mode switch "« in the startup position where pictection of the fuel cladding
integrity safety limit is pro ided by the TRM high neutron flux scram. fuc-. the combination ef
main steam line low pressure “solatiom and (+ ' ' "'n valve closure scram assures 1Lc wwailability
nf the neutron scram protection over the e rovge of applicability of the fue: cladding (s~teerir
safety limit.

The operator will set this pressure trip at greater than or equal to 850 psig. However, the actual
trip setting can be as much ac 10 psi lower due t- the deviations discussed on pape 1R,

References

1. Linford, 2, B., "Analytical Methods of Plant Tramsient Fvaluations for the Gemeral Electric
Boiling Water Reactor.”™ NINO-10802, Feb., 1977,
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The ¥PCTI avd/or RCIC hish f.w and temperature inst .umentation is provided to detect @ break in the ¢ 7
and or RCIT piping. Tripping of this instrumentati n results in sct: ation of HICI snd/or RCIC isolat =
valves; i.e., Grovp & avd/or Croup 5 valves. The trip rottings of 2099F gad 150T of HPCI end 300L of

RCY desip» flows and valve cloture times are such ' hat the core will not be uncovered and fission
proiuct reiease #ill not exceed 10 CFR 100 guidelircs.

The instrumentation which initiates ECCS s-tion = srranged in & dual bus system. As for other
vital ip-’rumentation arranged in this fashion the pecification precserves the effectiveness of the
system even during periods when maintenance or testiug is being performed.

The control rod block functions are provided to prevent excessive cortreol rod withérawal so that

MCF® remains above the Safety Limit (T.5.2.1.A). The trip logic for this function is 1 out of n: e.g.
any trip on one of the six APRM's, eight IBM's, or ‘our SRM's will result in a rod block. The minim
instrument channel requiremente for the IRM and RWM may be reduced br ome for a short period of

time to allow for maintenance, ‘esting, or calibrat -n. See Section 7.3 FSAR.

The APRM rod block trin is referenced te flow and prevents a significant reduction in MCPR especially
during operation at reduced flc:. The APRM provide- gross core protectiom; i.e., limits the gross
coie power increase from withdrawal of control rods in the normal withdrawal sequence. The trips are
set so that MCPR ie meintained greater than the Safery Limit.

The RBM provides iccal protection of the core; i.e., the prevention of critical power in a local regio-
of the core, for a single rod withdrawal error from a limiting control rod pattern. The trip point i=
referenced t~ 1iww. The worst case single control rod withdrewal error has been analyzed and the
results show that with the specified trip settings rod withdrawal i{s blocked at MCPR greater than the
Safety Limit, thus allowing adequate margin. Below 0% power, MCPR remains above the Safety Limit for
the worst case withdrawa! of a single control rod without rod block action, thus below this level it i-
not required. This subject is discussed in General Zlectric BWR Thermal Auslysis Basis (CETAB):

Data, Correlation and Design Application, NEDO-1095¢. Requiring at least halif of the normal IPRM inputs
from each level to be operable assures thit the REM response will be adequate to prevent rod withdrawa’
errors.

The IRM vod block function provides local as well as 2ross core protection. The scaling arrangement
is such that trip setting is less than a factor of 10 above the indicated level. Analysis of the wor«"
caze accident results in rod block action before MCPR approaches the Safety Limit (T.5.2.1.A).

A dowrscale indication of an APRM or IRM i{s an indication the instrument has failed or the instrument
is not sensitive encugh. In either case the instrument will not respond to changes in control rod
motion and thus control rod motion is prevented. Thc downscale trips are set at 3/125 «f full scale.
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Base: “ontinued 3.3 snd 4.3:

consequences of reactivity sccidents sre functi ns of the initia! neutron flux. The require-
ment of at least 3 counts per second acsures th-r any transient, should it occu:, begine at

or above the initial value of 10% cf rated powe~ used in the analvses of transients from celd
conditions. One operable ="M channel would be ~dequste to monitor the approach to criticality
using homogeneous patterns ~f scattered con*rol rod withdrawal. A minimum of two operabie
SRM's ~re provided as an ad’'ed comservatism.

5. The consequences of a rod block monitor failure have been evaluated. These evaluations show
that during reactor operation with certain limi® ing control rod patterns, the withdrawal of »
designated single control rod could result in on- or more fuel rods with MCPR's beiow the Safety
Limit (T.S.2.1.A). During use of such patterns. it is judgeC that testing of the REM system prior
to wi_ hdrawal of such rods to assure its opershbility will assure that improper withdrawal does no:
occur. It i= the responsibility of the Engineer, Nuclear, to identify these limiting patterns an”
the designated rods either vhen the patterns are initially established or as they develop due to
the ocrurrence of inoperable rods in other than 1imi: ing patterns.

Scram Insertion Times

The control rod system is designed to briug the reactor suberiticzl at a rate fast enough to prevent
fuel damage; i.e., to prevent the MCPR from becoming les: than the Safety Limit (T.S5.2.1.A). This
requires the negative reactivity insertion in any local region of the core and in the overall core
to be equivalent to at least the scram reactivity curve used in the transient snalysis. The required
average scram times for three control rods in all two by two arrays and the required average scram
times for all control rods are based on inserting this amount of negative reactivity at the specified
rate localiy snd in the overall core. Under these conditions, the thermal limits are never reached
during the transiente requiring control rod scram. The limiting operstional transient is that
resulting from a turbine stop valve closure with failure of the turbine bypass system. Analysis of
thic transiont shows that the negative reactivity rates vesulting from the scram with the average
response of all the drives as given in he above Specification, provide the required protection, and
MCPR remains above the Safety Limit (T.:_.2.1.A). In the analytical treatment of the transients,

290 milliseconds are allowed between a neutron senso: resching the scram point and the start of
motion of the contrel rods.
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3.0 L1TTING UONDIT! ONS FOR OPERA1! WS 1 .0 SO-VEILIANCT KEQUIREMENTS o
3. 13 FACTOR FUEL ASSEMBLIES 4,11 REACTOR '"UEL ASSEMBLIES
Applicability Applicability
The Liriting Corditions for tperation The Surveillance Requirements apply to
1ssocir‘ed with the fuel rods apply to the pararnecters vhich monitor the fuel
those rarameters which mori’ r the fuel rod operating conditicons,
rod operating conditions.
Objective Objective
Tie objective of the Limitire Conditiorn= The objective of the Survsillance Require ents
for Operation is to assure 'he perfor- is to specify the type and frequency of s rveil-
mance ¢f the fuel rods, lance to be applied to the fuel rods.
Specifications Specifications
A, Average Planar Linear l'vat Cenera- A. Average Planar Lincar Heat Cenera-
tion Rate (APLHGR) tion Rate (APLHGR)
During steady state power operation, l. The APLHGR for each type of .uel as 2
the APLHGR for each type of fuel as functicn of average planar expesure -« all
a function of average planar exposure be determined daily during reactor op-ration
shall not exceed the iimitiug value at 2 257 rated thermal power.
shovm in Figures 3.11-1. 1If at any h
tim> it is determined that the limit- Z. wuenever the plant technical staff determines
in- value for APLHGR is being exceed- that more frequent surveillance of APLHGR
ed, action chall be taken immediately is necescary, it shall specify an augmented
to restore cperation to within the surveillance program commensurate with
prescribed limits, reactor conditions.

3.11/4.11




%o LYMITINCG CONDPTTIOWS FOR OFERATION

B. Local LHG
During stei:dy state power operation, the linear
heet geperation rate (LHGR) of any rod in anv
fuel assembly at any axial location shall not

exceed the maximm allowable 177 ae caleulated

by the fo!lowing equation:
-

!
LHGR << LHGR 1- [aP l“ L
max i d P/max \ LT
Yl;m -
d = Desien LHGR
= 17.5 kw/ft for 7x7 fuel
= 13.4 kw/ft for 8xR fuel
‘AI‘ = Maximum power spiking penalty
) max
= 0,076 for 7x7 fuel
= 0,021 for 8x8 fuel
LT= Total core iength = 12 ft

L~ Axial position above bottom core

If at any time it is determined that the limiting
value of LHGR is being exceeded, action shall be
taken irmediately to restore operation to within
prescribed limits,

3.1174.11

1
\

4.0

SUSVEILIAGNCE REQUIREMENTS

local 1HGR

The .ocal 1HGR as a function of cor:
shal ' be checked daily during react:
ope: 2t ion at > 257 of rated themmal

Whenever the plent techmical staff o
that more frequent surveillance of °

LHGR is necessary, it shal! specify -
avgmented surveillance program comme:

with reactor conditions.
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1.0 LIMLI NG Ct™ DITIONS FOR OPERAT
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Minimm Critical Power Retio (MCPR)

During ~“eady stste power rrevation
the Operatine MCPR Limit shil!l be

- 1.41 for 8»8 fuel end > 1.7 for

7 fue! at rated power and ‘low.

For cor- flows cother than ra*ed rhe
Operati- MCPR Limit shall b the
abeve vis'ue mmltiplied by Ke.

where K, is giver by Figure :.11.2,
I1f at ars time it is determired that
the limi~ing value of MCP? is being
exceeded, action shall be taken
immediately to restore operat ion_te
within prescribed limits.

3.'1/4.10

- GURVEILLAN . (EQUIREMENTS

Minimum (riti-al Power Ratie {(MCPR)

MCYR =ha'l be checked daily
during reactor power operation at

= 25 rored thermal pover,

Wwhenever the plant technical staff detemr
that more frequent surveillance »f MCPR -
necessary, it shall gpecifv an aungmented
surveillance program commensurate with r~
conditions,
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3.1}

A+

il

rage Flapaxr Linecar Heat Ger-ratiom Rate (APLHCY

This specificarion assures that the peak cladd ¢ temperature f ‘lowing the po<tulated desipgn
basis lass-of-coolant acci oot will not exceed “he limit specified in the 10CFR50, Appendix k.

The pest cladding temperatvre following 2 post: lated leer-of-co ‘ant accident 's primarily 2
functi a of the average heo-t generation rate of all the rods of 2 fuel assembiv at any ~xial
Iocati-n and 1s only deperiont secondarily on ‘e rod to rod powor distribution within ca
assen’ .y. Since expected !ccal variations in r wer distributio within a fuel assembly affect
the c2lculated peak cladding temperature by le = thon + 20°F relative to the poak temperature
for a typical fuel design, the limit on the average linear heat generation rate ir sufficient
to assure that calculated *emperatures are within t'e 10CFRS0 Aprendix K limit. The limiting
value for AFPLHCR is given by this specificatior.

It is recoenized that APINCR is a calculated perame’<r that is rot continually monitored and ala~r
directly during core power distribution changes. 1f at the time of the calculation it is found °
the limits are being exceeded, there is always an action vhich will return the average plenmar Li
withir prescribed limits, ramely power reducticn. Inder most circumstances, this will not be the
aiterrative, Whenever the limit is exceeded the monitored value will be documented and available
for review, audit and inspection of plant operations. The enly way te violate the Limiting Cond
Operation is to knowingly allow operation beyrnd the prescribed limits without taking the necer:
actior to restore the aver2ge planar LHGR to within prescribed limits,

Local LRGP

This specification assures that the linear heat generation rate in any rod is less than the desipn

linear heat generation if fuel pellet demsification is pestulated. The power spike penalty speci ied

is based on the analysis presented in Section 31.2.1 of Reference 1 #nd in References 2 and 3, and

assumes & linearly increasing variation and axial gaps between core bottom and top and assures wi‘h
a 957 comfidence, that no more than one fuel rod exceeds the decign linear heat generaZion rate uo

to pover spiking.

it is recognized that LEGP is a calculated parameter that is not continually monitored and alar—e
directly during core power-distribution changes. 1If aiL the time of the calibration it is found
that the limits are being « :ceeded, there is always an action which will return the LHGR to with
prescribed limits, namely powar reduction, Under most circumstances, this will not be the omly
alterritive. Whencver the limit is exceeded tie monitored value will be documented and availabl-
for reiew, awdit and inspection of plant oper~tions. The only way to violate the Limiting Cond -
Upera’ on is to krowingly allow operatiom beyond the prescribed limits without taking the neces- -
actior to restore the LHCR to within prescribec limits,
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Beves “, 11 {2 ntinued)
C. Miimmm C-itica] Fower Ratio (MCPR)

The ¥7CS evalvation presenied in Reference 4 a-<med the steady itate MCPR pricr te the
pesteiated ‘ose of coolant accident te be 1.19 for all fuel tyje=. The Operating MCPR Limi:
of 1.41 for %x8 fuel and 1.33 for 7x7 fuel is - ternined from the analysis of transients
discu ced in Jeses Sections 2 1 and 2.3. By mrintrining an opevating MCPR abev- these limits
the Sxfety Limit of 1.06 (1.7 2,1.A) applicabls to all fuel types is maintaine ! i{r the event
of the most limiting abnermai operational tran ‘eont.

»

For operation with less than rated core flow t' e Operating MCPR Limit is adjusied by
miltiplyine the above limit by K¢ Referonce 5 discusses how the tramsient analysis
done "t rated conditions encompasses the redur-d flow situstion when the proper ¥. factor
is aprlied.

It is recognired that MCPR is a calculated parsmeter that is not continually monitored and

alarmed directly duiing core power distribution and thermal-hydraulic changes, 1f at the

time ~f the evaluation it is found that the limits are being ~xceeded, there i= always an action

which will return the MCPR to within prescribed limits, namely power reduction. Under most

ciramstances, this will not be the only alternative, Whenever the limit is esceeded the monitn

value will be documented and availadle for review,audit and inspection of plant operations.

The only way to violate the Limiting Condition for Operatiom is to knowingly allow operation bev -

the prescribed limits without takirg the neces-ary action to rectore the MCPR to within prescril> * 'imits.

Re ferences

1. "Fuel Densification Effects in Gemeral Electric Boiling Water Reactor Fuel.,” Supplements
6, 7, and 8, NEDM-10735, August, 1973,

2. Supplement 1 to Technical Report on Densification of Ceneral! Electric Reactor Fuels, Decembe:
1%, 1974 (USAEC Regulatory Staff)

3. Communication: V A Moore to I S Mitchell, "Modified GE Model for Fuel Densification,"
Docket 50-321, March 27, 1974,

4. "™onticello Nuclear Ceneracing Plant Loss-0Of-Coclant Accident Analysis Conformance with
19 CFR 50 Appendix K, August 1974," L O Mayer (NSP) to J F O'Leary, August 20, 1974,

‘ 5. "Ceneral Electric BWR ihermal Analysis P=sis (GETAB): Data, Correlati. a and Design
Arvlication,"™ NEDO-10958, November, 1973.
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The AFL F, LEMT and MCPR shall be checked daily to det-mmine if fuel burmup, or contro. rod movement
has causod changes in power distribution. Since change  duve to burmup a»rc slow, and only a few comtrol
rods are rvemoved daily, a daily check of power distriburion is adequaste. For a limitine value to occur
below 277 of rated thermal power, o1 vnreasonably large peaking factor weild be reguired, which is not
the case for operating cvont:ol rod sequences.

At certain times during plant startups and power change- the plant technical staff may determine that
surveillance of APLHGR, LHGR and/cr MCPR is necessary more frequently than daily. Because the necessity

for such an awimented surveillance program is a functico of » number of interrelstad parameters, a reason- ’e

program can or'y be determined on 2 case-by-case basis 'y the plant technical staff. The check of APLHGE.
LHGR and MCPR will normally be dore using the plant process computer. In the event that the computer is

unavailoable, the check will consist of either a manual calerlation or 2 comparison of existing core condit s

to those existing at the time of a previous check to determire if a significant change has occurred.

4.11 BASES
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