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JAMITING GAFFTY SYOTE SETTING

SVt 1.IMIT

3.0 MUl CLAPDENG ANTHORTYY 2.1 Fl, CLANDINC INKT

In the event of operution with the
core maxioua fraction of limiting
power density (CMFLPD) preater than
fraction of rated thermal power (FRP)
the setting shall be modificd as
follows:

5K (0.66W + 54%) _FKP
CMFLPD

For no combination of loop recircu-
lation flow rate and core therzal
pover shall the APRM [lux scrax trip
setting be alloved to exceed 120X
‘of rated thermal power.

(Note: These settings assume operatlon
within the basic thermal hydraulic
design criteria. These criteria arc
LICR €

13.4 kw/ft for 8XB, 8xBR, and PBxBR
flel, MCPR limits of Spec 3.5.k. If

it is determined that either of these
design criteria is being violcted
during operation, action shall be
inftiated within 15 minutns to rectore
operation within prescriberd linijty.
Surveillance requirements [or AFF.!
scram setpoint are given in
specification 4.1.B.

2, APRM-~When the reactor mode mvitch
is in the STARTUP POSITION, the
APRM scram shall be set at less
than or equal to 157 of rated pover.

3, IRM-=The IRM scram shall be set at
4 less than or equal to 120/125 of
full scale,

B. APRM Rod Blozk Trio Settine

B, Cure "Mernal Powver Limit
(Feartor Pressure <BOD nsia)

The AI'lV: Rod block trip setting rhal)
be:

Den the resctor pressure is Jess
then or egual to HO0 psie,



1.2 M

Necause the boiling transition correletion is besed on & largs gquautity of
full scale data there s & veary high confidance that operstion of a fuel
sesenbly st Lhe condition of MCPR = 1.07 would not produce bolling trane
sition. Thus, although it is not required to establish the sefety limit
edditionsl margin exists betveen the safety limit and the mctusl oeccurence
of loss of cledding iotegrity.

Hovever, {f boiling transition were to occur, clad perforstion would not
be expacted. Cladding temperstures vould incresse to spproximately
1100°7 waich is belov the perforation tewperature of the cladding
material. This bes been verified by tests i(n the Cenersl Electric Test
Resctor (CETR) wvhere fuel similar in design to BFNP opersted sbove

the eritical hest flux for e signifiesmt period of time (30 misutes)
vithout cled perforetion,

If reactor pressure should ever exceed 1000 psia during porsal pover
opersting (the limit of spplicadility of the boiling transitico corre-
letion) it vould be assuwmed that the fusl cladding integrity Safety Liait
has been violated.

In addition to the boiling traneition limit operetion {4
constrained te a maximus LICR of 13.4 kv/ft for
all BxB fuely, This limit is reached vhen the Core Maximm Fraction of
Liniting Power Density equale 1.0 (CMFLPD = 1.0). Por the case vhere Core
Maximua Fraction of Limiting Power Density exceeds the Praction of Rated
Thermal Pover, operation is permitted only st less than 1002 of rated

power and only vith reduced APRM screw settings o¢ required by specification

2:3:4.3., ‘
At pressures belov 800 peie, the eore elevetion pressure drpp (0 power,

0 flov) is grester than b.56 pel, At lov powvers and flows this pressure
differential is maintained in the bypess region of the vore. Since the
pressure drop in the bypass region is esseptially all elevation head,
the core pressure drop et lov povers and flov vill alvays be grester
than k.56 psl. Analyses shov that vith a flov of 28X00° lbs/hr bundle
flov, bundle pressure drop is nearly independent of bundle pover and has
s value of 3.5 poi. Thus, the bundle flov vith & 4,56 psi driving heed
vill be grester than 262107 lve/nr. ML) scale ATLAS test data teken
at pressures from 1L.7 pais to 800 peis indicate that the fuel assembly
eritical pover st this flov {» spproximstely 3.3% MVt. Vith the desipgn
pesking factors this corresponds to & core thermal pover of more than
$0%. Thus, & core thermel pover limit of 25F for resctor preseurss
belov 800 peis is conservetive,

For the fuel in the core during periods vhen the reactor is sbut down, cop-
siderstion wust alsze be given Lo wvater level regquirements due 10 “he effect
nf decoy heat. If vater level should drop belov the top of the fuel during
Lhiz time, the ability Lo remove decey heat is reduced. This reduction in
covling capability could lesd to eleveted cledding tewperstures and c¢led
perforation.  As long &0 the fuel remsine coversd wvith weter, sufficiont
cooling 1s evallable o prevent fuul clad perforstion.
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2.1

BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL
CLADDING INTEGRITY

The abnormal operational transients applicable to
operation of the Browns Ferry Nuclear Plant have been
analyzed throughout the spectrum of planned operating
conditions up to the design thermal power condition of
3440 MWt. The analyses were based upon plant operation in
accordance with the operating map given in Figure 3.7-1 of
the FSAR. In addition, 3293 MWt is the licensed maximum
power level of Browns Ferry Nuclear Plant, and this
represents the maximum steady-state power which shall not
knowingly be exceeded.

Conservatism is incorporated in the transient analyses in
estimating the controlling factors, such as void
reactivity coefficient, control rod scram worth, ecram
delay time, peaking factors, and axial power shapes.
These factors are selected conservatively with respect to
their effect on the applicable transient results as
determined by the current analysis model. Thie transient
model, evolved over many years, has been substantiated in
operation as a conservative tool for evaluating reactor
dynamic performance. Results obtained from a General
Electric boiling water reactor have been compared with
predictions made by the model. The comparisions and
results are summarized in References 1, 2, and 3.

The absolute value of the void reactivity coefficient used
in the analysis is conservatively estimated to be about
25% greater than the nomins" maximum value expected to
occur during the core lifetime. The scram worth used has
been derated to be equivalent to approximately 80% of the
total scram worth of the control rods. 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 as
further described in reference 4. 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 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, approximately four dollars
of negative reactivity has 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
earlier portion of the transient, and to establish the
ultimate fully shutdown steady-staie condition.

For analyses of the thermal consequences of the transients
a MCPR> limits specified in specification 3.5.X is
conservatively assumed to exist prior to initiation of the
transients. This choice of using conservative values of
controlling parameters and initiating transients at the
design power level, produces more pessimistic answere than
would result by using expected values of control
parameters and analyzing at higher power levels.

19



1.1 AAsKEN
—

d. 4. b K, Practor low sater Jevel set point for Initiation of MFCl and
‘ WCIC, clozing wrin steam isolacion valves, and starting ifil

and core APrAY puwps.

These systems mafntaln adequate coolant (nventory and provide core
cooling vith the obiective of preventing excessive clad temperatures,
The desinn of there systems to adequately perfarm the Intended funce
tion Is baved on the specifled lov level scram set point and inftia~
tien set polnts. Tranalent anslysas teported In Section 16 of che
TSAR dewonstrate that these conditions result in adequate saiety
sargins for both the fuel and the systes prassure,

L. Relerences

1. Linford, P 8., "Malytical Methods of Plant Transient Cvalustions feor
the Cencral Clectric Bolling Vater Reactor,” KLDO-10802, Feb., 197),

2. Generic Reload Fuel Application, Licensing Topical Report.
NEDE~24011-P-A, and Addenda.

3. "Qualification of the One~Dimensional Core Transient Model for Boiling
Water Reactor', NEDO-24154, NEDL=24154~P, Qctober 1978,

4, Letter from R. H. Buchholz (GE) to P. S. Chock (NRC), "Response to
8

NRC request for information on ODYN computer model," September 5, 1980.

' ’
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2.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

To meet the safety design basis, thirteen relief valves have been
installed on the unit with a total capacity of 83.9% of nuclear boiler
rated steam flow. The analysis of the worst overpressure transient,
(3-second closure of all main steamline isolation valves) neglecting
the direct scram (valve position scram) results in a2 maximum vessel
pressure which, 1f a peutron flux scram is assumed considering

12 valves operable, repults in adequate margin to the code

allowable overpressure limit of 1375 psig.

To meet the operational design, the analysis of the plant isolation
transient (generator load reject with bypass valve failure
to open)shows that 12 of the 13 relief valves limit peak system

pressure to & valVe which 1s well below the allowable vessel over-
pressure of 1375 psig.

30
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Minimum # of
Ongrable Instrument
Channels

2

TABIE 3.2.F

Surveillance Instrumentation

Instrument # Inatrument

HH - 76 - 94 -Drywell and Torus
Hydrogen

HM - 76 - 104 Concentration

PdI-64-137 Drywell to Suppression

PdI-64-138 Chamber Differential

pressure -

Type Indication
and Range

0.1 - 201

Indicator
0 to 2 psid

Notes

(1)

) 2 )



LIMITING CONDPITIONS FOR OPERATION

SURVETLLANCE REQUIREMENTS

.8 Comerol Rodn

control rod directional
control valves disarmed
electrically. This require-
went does not apply in the
refuel condition when the
reactor is vented, Two con=
trol rod drives may be removed
a8 long as Specification

Jo ,OA" ‘. Det.,

2. The control rod drive

housing support syetem shall
be in place during reactor
pover operation or vhen the
reactor coclant system ig
pressurized above atnospheric
pressure with fuel in the reac~
tor vessel, unless 21l control
vods are fully inserted and
Specification 3.3.A.1 {s vet,

). e. Vhenever the reactor ls in
the startup or run modes
below 204 rated puver the
Rod Sequence Control Systesm
(RSCS) shall be operable
except the RSCS constraints
may be suspended by means of
the individual rod bypass
switches for

1 - special criticality

tests, or
2 - control rod scram timing
per 4.3.C.1.

When RSCS 1is bypassed on
individual rods for these
i exceptions RWM must be oper-

able per 3.3.B.3.c and a
second licensed operator
may not be used in lieu of
RWM,

122

4.3.b Control Rods

a. Verify that the control red
is following the drive by
observing a response in the
nuclear instrumentation each
time 2 rod is moved when

the reactor is operating
above the pre-set power
level of the RSCS.

b. When the rod is fully wich-
dravn the first time after
each refueling outage or
after msintenance, observe
that the drive does not go
to the overtravel poesition.

The control red drive housiny
support system ghall he inspected
after reassendly and the resultes
of the inspection recorded,

Prior to the start of control

rod withdrawal at startup the cap~-
ability of the Rod Sequence System
(RSCS) to properly fulfill its function
shall be verified by the following
checks:

Sequence portion - Select a sequence
and attempt to withdraw a rod in the
remaining sequences. Move one rod
in a sequence and select the remain-
ing sequences and attempt to move

1 rod in each. Repeat for all
seouences.

sroup notch portion - Por each of the
six comparator circuits go through
test initiate: comparator inhibit;
ver{fr: reset. ™ eevanth attemnt
test is allowed to continue until
completion 18 indicated by
illumination of test complete light,

|
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- LIMITING CONDITIONS FOR _OPFRATTON

b.

trol Rods

c:’ 1.3.4 Cont

nuring the shutdown procedure
nn rod movement is permitted
betweon the testing performed
ahove 20% power and the rein-
statement of the RSCS re-
straints at or above 207
power. Alignment of rod
proups shall be accomplished

prlor to performine the tests.

Whenever the reactor is

in the startup or run modes
below 20% rated power the
Rod Worth Minimizer shall be
operable A second licensed
operator may verify that
the operator at the reactor
console is following the
control rod program in lieu
of RWM except as specified
in 3.3%.8.3.a.

1f Specifications 3.3.B.3.a
throurh .c cannot be met the
reactor shall not be started,
or 1f the reacter {is in the
run or startup modes at less
than 20% rated power, it
shall be brought te a shut-
down condition immediately.

KUPBVETLLANCGE RESREREMEAID e s e

l..].'B Control Rods JANI 0 1978

e . Am——

b. Prior to attaining 20% rated power
during rod insertion at shutdown the
tests in 4.3.B.3.a shall be performed
to verify RSCS capability.

¢. The capability of the Rod Worth
Minimizer (RWM) shall be verified
by the following checks:

1. The correctness of the
control rod withdrawal
sequence input to the
RWM computer shall be
verified refore reactor
startup or shutdown.

2. The RWM computer on line
diagnostic test shall be
successfully performed.

3. Prior to startup, proper
annunciation of the selec-
tion error of at least one
out-of~sequence control rod
shall be verified.

4. Prior to startup, the rod
block function of the RWM
shall be verified by movinn
an out-of=-sequence control
rod.

5. Prior to obtaininpg 207 rated
power during rod insertion
at shutdown, verify the
latching of the proper rod
group and proper annunclation
after insert errors.

d., When the RWM 18 not operable
a secona i..cnsed operator will
verify that the correct rod
program is followed except as
specified in 3.3.B.3.a.




LM TinG CONDITLONS FOR OPERATION

SURVFEILLANCE v SQUIREMENTS

3.3.8 Contrel Rody

4. Control rods shall not be
wvithdrawn for startup or
refvaling unless at least
tug source range channels
lvave an observed count rate
equal te or greater than
‘three counts per sscond.

S, .Durinz operscion with
limicing contrel rod pat=-
torns, as deternined by the
designoted qualified perscn~
nel, etlther:

®. Both KBM channels shall
be eperabla: ‘
er

». Contrel rod wvithdraval
shall be blocked.

r-

€. Scran Insertion Times

1. The average scras [nsertion
time, based on the deenergi~
zation of the scranm pilot valve
solenoids as time zero, of all
operable control rods in thr
Teacter pover cparatien cor_ i~
tiom shall be no grester then:

2 Inserted From Avg, Scram Inser~
Pully Vithdrewn tion Tines (uec)
s . 0,375
20 t 0.9%0
50 2.0
%0 3.500

4.3.8 Control Rods

4, Prior to control rod withdrewvel
for startup or during refueling,
ver{fy that at least two source
range cthannels have ap observed
count rate of at least three
counts per second,

S, When s limitiag contirl vod
pattorn exists, en instousent
funccional test of the KBEN
shall be perforwed prior to
vithdraval of the designacted
rod(s) and at least osce per
24 hours theveafter,

C. Scram Insertion Times

1.After each refueling outage all
operable rods shall be scram time
tested from the fully withdr wn
position with the nuclear system
pressure above 80N peig

This

testing shall be completed prior to
exceeding 40% power. Baelow 201
pover, only rods im those sequences
(A and A or B and B_ ) which
vo%i fullygstthdrzsn in tat region
from 100X rod density to 502 rod
density shall be acrom time tcested.
The sequence restraints imposed upon
the control rode in the 100-50
percent rod density groupn to the
preset power level may be removed
by use of the individual bypass
svitches apsociated with those
control rods which are fully or
partially withdrave and are not
within the 100-50 percent rod density
grou;s, Im order to bypses a rod,
the actual rod axisl position must b«
known; and the rod wmust bte in the
correct in~saquerce position. As
required by 3.3.B.3.a a second licensed
operator ma” not be used in lieu of RWM
for thies testing.
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3. The Rod Worth Minimizer (PWM) and thc Rod Scquence Control
Systea (KSCS) restrict withdravals and fnsertionr of centrol
vods to pre-upecilivd requencen. All patterns asrociated witd!
these cequences have the characteristic that, assusing the
wvorst single deviation frow the scquuence, the drop of any
control rod from the fully inserted position to the position
of the control rod drive vould not cause the reactor to sustain
8 pover excursion resulting in any pellet average enthalpy in
excess of 2B0 calorics per goam., An enthalpy of 280 calories
per gram is well below the lev2l at which rapid fuel dispersal
ecould occur ({.e., 425 calories per gram)., Primary systen
damage in this accident i3 not possible unless a significant
apount of fuel s rapidly dispersed. Ref. Sections 3.6.6,
7.7.A, 7.16.5.3, and 14.6.2 of the FSAR and NFDO-10527 and
supplements thereto.

In performing the functien described above, the KwM and F3CS arc
not required to {mpose any restrictions at core pover levels

io excess of 20 percent »f rated. Material in the cired vefercrt
shows that it is impossible to reach 280 calories per graz in ci
event of a control rod drop occurring it power greater tnan 20
percent, regardless of the rod pattern. This is true for all
pormal and abnormal patterns including those which maximize
dndividual control rod worth,

At pover levels below 20 percent ot rated, abnormal control
god patterns could preduce rod wvorths high enough to be of
eoncern ralitive to the 280 calorie per gram rved drop limit,
In thas ranre the KWM and the RSCS coastrain the ceatral rod
sequences aud pattern: to those whi:h fovolve only accapcable
rod vorths,

The Rod Woith Minimizer and the Rod Sequence Control Systes

provide sutomatic supervision to assure that out of seguence
econtrol rods vill not be wvithdrawn or inserted; {.e,, 1t linit:
operater devistions frem planned withdraval sequences. Ref.
Section 7.16.5.3 of the FSAR, They scrve 89 & backup to procudire
contreol of control rod sequences, which limic the maxirun reaccs-
vity worth of control rods. Except during specified exceptions,
when the Rod Worth Minimizer is out of service a second licensed
operator can manually fulfill the control rod pattern con~

formance functions of this system. In this case, the RSCS is backed
up by independent procedural controls to zssure conformance,

*# PBecause it ig allowable by bypass certain rods in the
RSCS- during specified testing below 20 percent of

rated power in the startup or run modes, a second
licensed operator is not an acceptable substitute

for the RWM during this testing.
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does provide the nprrator vwith o visual fndication of neu-

tron Yivel. The consequencea vl reiztivicy Jeuidents are .
tunctionn of the frittal neviron flun, The regquirem=sc of

ot leont ) counts prr accund masured that arg treeslent,

should 1t eceur, neglng at ur ahove the dnittal velue of

107" of rated praver u.otd In Ahe analyses al transients Jron

cold conditionn, Ona overabia LM chanael would he adequate

teo munitor the approach ta critizality vaing Rewosracouy
patterns of scottersd control tod withdrival, A alriney

of tvo operable SRM's are provided as an cdceo conoervulliom,

§. The Rod Dlock Moniter (RBM) fs desizned to sutesatically
prevent fuel demage in the event ol ervoncous rod withesaval
fron locatio=: of high pover density during Sigh powver level
opezacion, Two channels sre provided, wrd one o! these nay
be bypsasced (rov the console for rainicnance and/or testing.
Tripping vi ere of th: chennals will block erroreous rod
vithdraval smaon ensunh to prevent fuel dazage. The zpeci-
fled restricilions vith ony chennel cut of re~vice conserve~
tively asaure that lfuel danage viIll not occur due to rod
vithdteve! 27rors vhen this cond'tion exisls,

A limiting control rod pattern is a pettern which resulLn
in the core being on a thermal hydraulic limit, (fe,
MCPR gpiven by Seec. 3.5.K or LHCR of 13.4 kw/ft.
During use of such patterns, it is
judged that testing of the RBIM system prior to with-
drawal of such rods teo assure its operability will
apsure that improper vithdraval does not occur.
1t is normally the respensibilicy of the Nuclcar
Engineer to identify these limiting patterns and
the designated 10ds either when the patterns are
inftially established or as they develop duc to the
occurrence of inoperable control rods in other than
limiting potterns. Other personnel qualificd to per~
form these functions may be designated by the plant
superintendent to perform these functions.

Scram Insertion Times

The conttol rod systieam is designated to bring the reactor
subcritical at the rate fast enough to prevent fuel davapc:
ic, to prevent the MCPR from becoming less than 1.07. The
1imiting power tranzient is given in Reference 1. Analysis
of this trancient shows that the negative resctivity rates
resulting {rom the scram with the average response of all
the drives as given in the above specification provide the
rcquirfd protection, and MCPR rewmains grcater than ).07.

On an carly BWR, rome degradotion of control rod scrac

performance occured during plont startup and was determined *
to he caunvd by

1



SURVELLLANCE REQUIREMENTS

LIMITING CONDITIONS FOR OPERATION

3.5 CORE AND CONTAINMENT COOLING 4.5 CORE AND CONTAINMENT COOLING
[ SYSTEMS
Applicability Applicability

Applies to the operational
statue of the core and contain~
ment cooling eystenms, ©

Objoctive

To assure the operability of

the core and containment cooling
systems under all conditions for
which thie cooling cepabilicy s
an sasentisl roeponse to plant
abnormalities.

Specification

A. Core Spray System (CSS)

1. The CSS sholl be opera-~

ble:
(1) prior to reactor
startup from a
cold condition, or
(2) when there lo irra-

diated fuel in the
veasel and vhen the
reactor vessel pres-
sure (s greater than
atmoepheric pressure,
except as epacified
in epecification

s P Y B g

!
|
|

143

Applies to the surveillance
requirements of the core and
containment cooling systewe vhen
the corresponding limitimg condi~
tion for operation is in effect.

Objective

To verify the operability of the
core and containment cooling
systems under all conditions for
which thie cooling capabilicy ie
an erpential response to plant
abnotmalities,

Specification

A. Core Spray S,/stem (CS$)

1. Core Spray System Testing.

Item ¥Yrequency

s, Simulated Once/
Autometic Operstiog
Actustion Cycle
teot

b. Pump Opera- Once/
bilicy gonth

Once/
month

¢. Motor
Operated
Valve
Operadility

Onca/)
months

d., System flow
rate: Each
loop shall
deliver at
least 6250
gpm against
A systam
head corree~
ponding to a



LIGTDIC CONDITIONS FOR OPFRATION

SURVEILLANCE REQUIRTLNITY

3.%. A Keeldunl Heat Removal Svetcem

KHRS) (LPCI snd Contslnment
Cooling)

i. The RIRS shall be operable:
(1) prior to a reactor
startup from a Cold

Condition; or

vhen there (s irra~
dinted fuel (n the
resctor vessel and vhen
the reactor vessel pres~
sure {s greater than
atmoapheric, exceptl an
opecified in specifice~
tions 13.5.3.2, through
3.5.01

the rcactnr veasel pres~
eure lesa than 105 palp, the
AHKS may he remove! from per~
vice (except that tve RHR pumps-
containmunt cooling mode and
ssnocieted heat exchangers must
remain operable) for a period
not to exceed 24 houre while
being drained of suppression
chamber quality vater and
f{1led with prirary coeclant
quality vater previdec chat
during cooldown tuwo locps with
one pump per loop or one loop with
two pumps, and associated diesel
generators, in the core spray systeq
are operable.

{2)

Vith

It one RIK pump (LPCL node)
ia {nnperahle, the renctor
may remaln Ln nperation for a
period not to exceed 7 days
provided the remaining RMR
punpa (LPC! mode) and both
ncceon patha of the RHRS
(LPCt nodc)'ond the CSS ond
the diesel generators reaaln
operable,
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h.5.B Resldual Nent Removal System

SIHRS! (LPC! and Containzent

Cooling)

1. eo. Simuleced Once/
Automatic Operating
Actuation Cycle
Tent

b. Puup Opera- Cace/
biitey sonth
¢, Motor Opara- Ouce/
ted valve ponth
opersbility
d. Pusp Tlov Rate Once/d
wontho
e. Test Check Valve Once/
Qperatiny
Cycle

2,

Each LPCI pump shall deliver 9000
gpm against an indicated system
pressure of 125 psig. Two LPCI pumps
in the same loop shall deliver
15,00C gpm against an indicated
system pressure of 200 psig.

An air test on the dryvell rrna
torus hrsde~s and nozzlen ghall
be conducted once/5 years.
vater test may be pecf{ovmad on
the torus header {n lieu of th
air test,

When it is determined that onc RMR
pump (LPCI mode) is inoperable at a
time when operability is required,
the remaining RHR pumps (LIC) mode)
and active components in bath acecess
paths of the RHRS (LPC] mode) and
the CSS and the dicesel cenerators
shall be demonstruted to be opura=-
ble immediately and daily
thereafter.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5.1

Average Planar Linear Heat Generation
Rate

During steady state power operation, the
Maximum Average Planar Heat Generation
Rate (MAPHGR) for each type of fuel as

a function of average planar exposure
shall not exceed the limiting value
shown in Tables 3.5.1I-1 through 3.5,I-5.
If at any time during steady state
operation it is determined by normal
surveillance that the limiting value for
APLHCR 1is being exceeded, action shall be
initiated within 15 minutes to restore
operation to within the prescribed
limits, If the APLHGR is not returned
to within the prescribed limits within
two (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.

Linear Heat Generation Rate (LHGR)

During steady state power operation, the
linear heat generation rate (LHGR) of

any rod in any fuel assembly at any

axial location shall not exceed

13.4 Kw/ft.

1f at any time during steady state
operation it is determined by normal
survefllance that the limiting value for
LHGR is being exceeded, action shall be
initiated within 15 minutes to restore
operation to within the prescribed limits.
If the LHGR is not returned to within

the prescribed limits within two (2)
hours, the reactor shall be brought to
the Cold Shutdown conditien within 24
hours. Surveillance and corresponding
action shall continue until reactor oper-
ation 1is within the prescribed limits.

1

AOSOI

9

Maximum Average Planar Linear Heat
Generation Rate (MAPLHGR)

The MAPLHCR for each type of fuel as a
function of average planar exposure
shall be determined daily during
reactor operation at & 25% rated
thermal power.

Linear Heat Generation Rate (LHGR)

The LHGR for 8x8, 8x8R, and P8x8BR fuel
shall be checviced daily during reactor
operation at 225% rated thermal power.




LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE RFQUIREMENTS

3.5.0 Automatic Depressurization

System

3s If specifications
3.5.G.1 and 3.5.G.2
cannot be met, an
orderly shutdown will
be initiated and the
reactor vessel
pressure shall be
reduced to 105 psig
or less within 24
hours,

H. Maintenance of Filled
Discharge Pipe

Whenever the core spray
systems, LPCI, HPCI, or
RCIC are required to be
operable, the discharge
piping from the pump
discharge of these systems
to the last block valve
shall be filled,

The suction of the RCIC and HPCI pumps
shall be aligned to the condensate
storage tank, and the pressure suppres-
sion chamber head tank shall normally
bc aligned to serve the discharge piping
of the RHR and CS pumps. The condensate
head tank may be used to serve the RHUR
and CS discharpe piping if the PSC head
tank is unavailable. The pressure
indicators on the discharge of the RHR
and CS pumps shall indicate not less
than listed below,

P1-75~20 48 psip

P1-75-48 48 psig

Pl-74-51 46 psip

Pl=74~65 48 psip
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4.5.0 Automatic Depressurization

System

The following surveillance
requirements shall be
adhered to assure that the
discharge piping of the

core spray systems, LPCI,
HPCI, and RCIC are filled:

Every month prior to the testing

of the RHRS (LPCI and Containment
Spray) and core spray systenm, the
discharge piping of these systems
shall be vented from the high point
and water flow determined.

Following any period where the LPCI
Or core spray systems have not been
required to be operable, the dis-
charge piping of the inoperable sys~
tem shall be vented from the high
pcint prior to the return of the
system to service.

Whenéver the HPCI or RCIC svstem is
lired up to take suction from the

condensate storage tank, the dis-

charge piping of the HPCI and RCIC
shall be vented from the high point
of the system and water flow observed
on a monthly basis,

When the RHRS and the CSS are re-
quired to be operable, the pressure
indicators which monitor the dis-
charge lines shalli be monitored
daily and the pressure recorded,



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCF. REOUIREMENTS

3.5.K Minimum Critical Power Ratio

(MCPR)

The minimum critical power ratio (MCPR)
as a function of scram time and core
flow, shall be equal to or greater than
shown in Figure 3.5.K-1 multiplied by
*he K? shown in Figure 3.5.2, where:

T:20o0r Tave T
; o

y Whichever is
greater

.’T'A=0.90 sec (Specification 3.3.C.1 scram
time limit to 20% insertion from
fully withdrawn)

TB=0.710+1.65[ N T; (0.053) [Rer s]
n
S T |
’1_;Ve = i'l y

n

n = number of surveillance rod tests
performed to date in cycle (including
BOC test).

’rl= Scram time to 208 insertion from
fully withdrawn of the ith pod.

N = total number of active rods measured

in specification 4.3.C.1 at BOC

l If at any time during steady state
operation it is determined by normal
surveilance that the limiting value for
MCPR is being exceeded, action shall be
initiated within 15 minutes to restore
operation to within the prescribed

| limits. If the steady state MCPR is not
returned to within the prescribed limits
within twa (2) hours, the reactor shall
be brought to the Cold Shutdown
ccition within 36 hours, surveillance
and corresponding action;shall continue
until reactor operation is within the
prescribed limits,

L. Reporting Requirements

If any of the limiting values identified

in Specification 3.5.I, J, or K are

exceeded during steady state operation
and specified action is takem the event
shall be logged and reported in a 30~day
report.

'M.S.K. Minimum Critical Power
Ratio (MCPR)

1. MCPR shall be determined daily during
reactor power operation at)25% rated
thermal power and following any
change in power level or distribution
that would cause operation with a
limiting control rod pattern as
described in the bases for
Specification 3.3.

The MCPR limit shall be determined
for each fuel type 8X8, 8X8R, PBXS8R,
from figure 3.5.K-1 respectively
using:

a. ’F= 0.0 prior to initial scram
time measurements for the cycle,
performed in accordance with
specification 4.3.C.1.

b. Tas defined in specification
3.5.K following the conclusion of
each scram time surveillance test
required by specifications 4,3.C.1
and 4,3.C.2.

The determination of the limit
must be completed within 72 hours
of each scram time surveillance
required by specification 4.3.C.
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3,5.J Linear Heat Generation Rate (LHGR)

This specification assures that the linear heat generation rate in
any rod is less than the design linear heat generation {f fuel
pellet densification is postulated.

The LHCR for 8x8, 8x8R, and P8x8R fuel shall be checked daily dur-

Ing reactor operation at > 25% pover to determine it fuel burnup, or ton=
trol rod movement has cauvsed chunges in pover distribution. VYor LNGR to by
a liaittog value belov 25% rated thermal pover, the MIPF vould leve to be
greater than 10 wideh is precluded by a4 considerable margin vhan employing

any !u-.lulbh cont‘!ol._ud patcecn.
3.5.R, lsus Criticral Pover Rat MCTY

At core thermal pover levels lese than or equal to I3%, the reactor will be
opsrating a4t minleuws recirculation punp speed and the moderator vold content
vill be very wmall, Por ell dezigoaisd control rod patterns vhich way be ew-
ployes =t this selal, operating plant experience and therwal hydraulic anel~
yole indicated that the resulting HCPR value Lo In excese of requirements

by & corsllerable margin, ¥ith this lov void content, any inadvertent rore
flow locresse vould only pliace operation in & more conservative eoce rele-

tive to NCPR. The dally requiresent for calculating MCPN sbove 251 raied thermal
power Lo sullicient since pover distribution shilte are very siov vhen there
have pot been algnificant pover or control reod changes., The requirement for
colculatiry MCPR wvhen o llmiting control rod pattern (o approsched ensures that
HCPR vill bz koove [ollovioy & change in power or pover shape (regardless of
megnitude) that could place operation at & therwsl limic,

3.5.L., Meportiog Reguiremeots

The LCO's sovociated vith wonftoring the fuel rod operating condit{nns are

required to Se wat at all times, f.¢., there (s ns sallovable time fn wvhich

the plant cas knovingly exceed the liedting values for MAPLRCR, LEGR, ond

MCPR. 1t do & requirement, ss otated (n Spectfications ).5.1,.0, end .4,

that (I at any tise during steady state pover operaticn, (! fa deternined

that the liniting values for MPLHCK, LHGR, or MCPR are exceecsd actiorn is

then (nftisted to restore operation to within the prescribed limits. This

sction is laltieted s soon oe norval survelllance inZ2icates that an cperating lir-
ft has been reached Fach event !nvolvine steady state operagion beyond 4 specified
li=gt ehall be reported within 30 days. 1t sust be recognismd they

there 4o alvays sn sccion vhich wvould return aoy of the peracetaze (MAPLACK,

LHCR, or MCPR) to vithin prescridec limits, neweiy pover reduction, Undar

vost circumstances, thte vill pot be the only slcernetive,

M., _Referevies

1. "Puel Neoceti!fcacion Flfects oo Ceneral [lectric Boli.ng Waiur Waastor
Purl,” Supplecents 6, 7, and 8, NETM-107)5, Acguet 1973,

2. Supplement 1 to Technice! Report on Denaifications of Cenersl
Electric Beactor Puels, Decesber 14, 1974 (USA Raguiscory S:aff),

). Communication: V. A, Moore to 1. §, Mitchell, "Moolfied CF Pooe)
for Pusl Denaification,” Docwet 50-321, March 27, 1974,

4., Generic Reload Fuel Application, Licensing Topical Report,
NEDE-24011~P~A and addenda.

5. Letter from R. H., Buchholz (G.E.) to P, §. Check (NRC), ‘
"Response to NRC request for information on ODYN computer model,"
September 5, 1980.
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Table 3.5.1-1

MAPLHGR VERSUS AVERACFE PLANAR EXPOSURE
Fuel Type: B8DB2741.

Average Planar

Exposure MAPLHGR

Mwd/t) (kW/ft)
200 11.2
1,000 11.3
5,000 11.9
10,000 12.3
15,000 12,2
20,000 2.1
25,000 11.6
30,000 10.9
35,000 9.9
40,000 9.3

Table 3.5.1-2

MAPLHGR VERSUS AVFRAGE PLANAR EXPOSURE
Fuel Type: 8DB274H

Average Planar

Exposure MAPLHGR

(Mwd/t) (kW/ft)
200 11.1
1,000 11.2
5,000 11.8
10,000 ) 12.1
15,000 12.2
20,000 12.0
25,000 11.5
30,000 10.9
35,000 10.0
40,000 ¥as
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Table 3.5.1-3

MAPLHGR VFERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: 8DRB265H

Average Planar

Exposure MAPLHGR
(MWd/t) (kW/ft)
200 11.5
1,000 11.6
5,000 11.9
10,000 iz.l
15,000 12.1
20,000 11.9
25,000 11.3
30,000 10.7
35,000 10.2
40,000 9.6

Table 3.5.1-4

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Tvpe: BDRR2651. and PANRB265L

Average Planar

Exposure MAPLHGR
(MWd/¢t) (kW/ft)
200 11.6
1,000 11.6
5,000 12.1
10,000 12.1
15,000 12.1
20,000 11.9
25,000 11.3
30,000 10.7
35,000 10.2
40,000 9.6
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Table 3.5.1-5

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: P8DRB284L.,
GCLTA-1, GLTA-2

Exposure MAPLHGR

(Mwd/t) (kW/ft)
200 11.2
1000 11.3
5000 11.8
10,000 12.0
15,000 12.0
20,000 11.8
25,000 31.2
30,000 10.8
35,000 10.2
40,000 9.5
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LIMITING CONDITIONS FOR OPERATION

SURVETILLANCE REOUIREMENTS

3.6.E Jet Pumps

3.6.F Recirculation Pump Operation

1.

2,

c.

The reactor shall not be
operated with one recirculation
loop out of service for more
than 24 hours. With the reactor
operating, 1f one recirculation
locp 1s out of service, the
plant shall be placed in 2 hot
shutdown condition within

24 hours unless the loop 1§
sooner returned to service.

Following one pucp oparaiion,
the discharge valve of the low,
tpeed picp By not be cpened
unless the speed of tte faster
pump 4s less than 5%, of its
rated cpeed.

Steady state operation with both
recirculation pumps out of ser-
vice for up to 12 hrs is per-
mitted. During such interval
restart of the recirculation

umps 1s permitted, provided the

oop discharge temperature 1s
within 75°F of the saturation
temperature of the reactor
vesse! water as determined by
dome pressure.

grryctural Intecrity

1. The structural integrity of

the primary systes shall be

4.6.¢ Jet Pumpe

&. The isdiceted walue of core
flov zate waries from che
walue derived from loop
flov measurements Ly wore
ghan 101,

€. The dif{fuser to loker pleoum
differential pressure Tesd~
dng on an individual jet
puzy varies {row the mean
ef all jet punp differen=
tiel pressures by more than
30I.

Whenever there i3 recirrulatiocn
flov with the resctor in The
Startup of Run Mode and one Te~
circulation pump 4b operating
with the equalizer valve closed,
the diffucer to lover plenun
diff . rential pressure shall be
check.4 dei); «nd the differen~
tial preseure of an fndividual
Jet pump 4n a loop shall mot
vary from the wesn of all jet
pump diflerential pressures ino
that loop by more than 10%.

4,6.F Recirculation Pump Operation

c.

182

b

Structural

Recirculation pump speeds shall
be checked and Jogged at least
once per day.

Interrity

1.

Table L. 6. A toaether vith sup~
plementary notes, specilflies tbe

-



3.6/4.6 BASES

detected reasonably in a matter of few hours utilizing the
available leakage detection schemes, and if the origin
cannot be determined in a reasonably short time, the unit
should be shut down to allow further investigation and
corrective action.

The total leakage rate consists of all leakage, identified
and unidentified, which flows to the drywell floor drain
and equipment drain sumps.

The capacity of the drywell floor sump pump is 50 gpm and
the capacity of the drywell equipment sump pump is also 50
gpm. Removal of 25 gpm from either of these sumps can be
accomplished with considerable margin.

REFERENCES

1. Nuclear System Leakage Rate Limits (BFNP FSAR
Subsection 4.10)

3.6.D/4.6.D Relief Valves

To meet the safety basis thirteen relief valves have been
installed on the unit with a total capacity of 83.9% of
nuclear boiler rated steam flow. The analysis of the
worst overpressure transient, (3-second closure of all
main steam line isolation valves) neglecting the direct
scram (valve position scram) results in a maximum vessel
pressure which, if a neutron flux scram is assumed
considering 12 valves operable, results in adequate margin
to the code allowable overpressure limit of 1375 psig.

To meet operational design, the analysis of the plant
isolation transient (generator load reject with bypass
valve failure to open) shows that 12 of the 13 relief
valves limit peak system pressure to a value which is well
below the allowed vessel overpressure of 1375 psig.
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CB.6/6.6  DASES:

1 they do differ by JO percent or more, the core flov rate measured by the
Jet pump diffuser differential presoure system must be checked against the
core {lov rate derived (rom the measured values of loop flov to core flow
correlation. If the difference betveen mespurcd and derived core filopw rate
is 10 percent or more (with the derived value higher) diffuser measurements
vill be taken to define the location within the vessel of falled jet pump
norzle (or riser) and the ynit shut down for vepalrs. 1f the potential
blovdown (lov ares {e increased, the system reefeotance to the recirculation
pump (8 also reduced; hence, the affected drive pump vill "run out" to e
subhatantially higher flow rate (approximately 115 percent to 120 percent

ftor a ninple nozzle fatlure). 1f the two loops are balanced in flov at the
aame pump specd, the recefstance characteristics cannot have changed. Any
{mbalance betveen drive loop flov rates would be ind{cated by the plant
rrocess (netrumentation. In sddition, the sffected jet pump would provide a
leakape path pas? the core thue reducing the core flow rate, The reverse
(lov thiourh the (nactive jet pump would stil]l be i{ndicated by a positive
Jifferential premsure but the net effect would be & slight decrease () per~
cent to 6 percent) In the total core flov measured. This decresse, together
vith the loop (lov increase, vould result {n a lack of correlation betveen
measured and derived core flov rate. Finally, the affected jet pump diffuser

differential pressure signal would be reduced becouse the backflov would be
less than the normal (orwvard flow,

A nnrele-riscr syatem faflure could aluo generate the zoincident faflure of
a jet pump Jiffuser body: however, the converse {s not true. The lack of

any suhstantial stress in the jet pump diffuser body makes fafilure impoasible
without an (nirfal nozzle-riser system faflure.

r J.b.r/k b} Reciveculation Pump Operation

Steady~stace operation without forced

recirveulation will no o permittoed
f:r “{lv thaun 12 hours.  And the start of o xa‘xv‘u!::zit pimSLfi;:.:;;\“
natura clrculation condition will not be permi d unless he ‘""’ j
difference between the loop to be stnr!u%kﬂi‘ taslzxrxliixy "y l‘“P{rJt“rc
1s less than 75 F. This reduces ¢ [ {tive JA‘ ivi ((T o FUMP“‘“L”‘C
. n /51 reduces the positive roactivity ingertion to an
acceptably low value. .

2?)



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3'1

Applicability

Applies to the operating status
of the primary and secondary
containment systems,

Objective
To assure the integrity of the
primary and secondary
containment systems,
Specification
A. Primary Containment

1. At any time that the

irradiated fuel is in
the reactor vessel,
and the nuclear
system 1s pressurized
atove atmospheric
pressure Or work is
being done which has
the potential to
drain the vessel, the
pressure suppression
pool water level and
temperature shall be
maintained within the
following limits
except as specified
3N -3 7:8.2,

a. Minimum water level =
-6.25" (differential
pressure control
>0 psid)

~7,25" (0 psid differen-

b. Maximum water level =
-l”

tial pressure control”

7

CONTAINMENT SYSTEMS

Applicability

Applies to the primary and
secondary containment
integrity.

10

Blect

’n‘

To verify the intesrity of the
primary and secondary
containment.

Specification

A. Pramary Containment

. sy S r icr

Chamber

a. The suppression
chamber water leve!
be checked once per
day. Whenever heat
1s added to the
suppression poo! by
testing of the ECCS
or relfef valves the
pool temperature shall
be continually monitored
end shall be observed
and Jogged every §
minutes until the heat
addition 1s terminated.



LIMITING CONDITIONE FOR OPERATION

SURVEILLANCE REQUIREMENTS

o

3.7 CONTAINMENT SYSTEMS

Drywell-Suppression Chamber
Differential Pressure

a. Differentizl pressure
between the drywell and
suppression chamber shall
be maintained at equal
to or greater than 1.1
psid except as specified
in (1) and (2) below:

(1) This differential
shall be established
within 24 hours of
achieving operating
temperature and
pressure. The
differential pressure
may be reduced to
less than 1.1 psid
24 hours prior to
a scheduled shutdown.

(2) This diffecential
may be decreased to
less than 1,1 psid
for a maximum of four
hours during required
operability testing
of the HPCI system,
RCIC system and the
drywell-pressure
suppression chamber
vacuum breakers.
H
b. If the differential
pressure of specifica-
tion 3.7.A.6.a cannot be
maintained and the
differential pressure
cannot be restored within
the subsequent six (6)
hour period, an orderly
shutdown shall be init~
iated and the reactor
shall be in the Cold
Shutdown condicion
within 24 hours.

235a

4.7 CONTAINMENT SYSTEMS

6. Drywell-Suppression Chamber
Differential Prussure

a. The pressure differ~
ential between the
drywell and suppression
chamber shall be recorded
at least once each shift,



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS

Containment Atmosphere
Monitoring (CAN);_xptem -

H, Anulyver

ll

Whenever the reactor is
not in cold shutdown, two
independent gas analyzer
systems shall be operable
for monitoring the dtywell
and the torus.

With one hydrogen analyzer
inoperable, restore at
least two hydrogen
analyzers to OPERABLE
status within 30 days or
be in at least HOT
SHUTDOWN within the next
24 hours.

With no hydrogen analyzer
OPERABLE the reactor
shall . 4in HOT SHUTDOWN
within 24 hours.

249

4.7 CONTAINMENT SYSTEMS

“.

Containment Atmosphere

Monitoring (CAM) System -

H, Analyzer

l'

Each hydrogen analyzer .
system shall be demon-
strated OPERABLE at

least once per quarter

by performing a CHANNEL
CALIBRATION using standard
gas samples containing
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