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SAFETY LIMeIT LIMITING SAFETY SYSTEM SETTING

1 1 FUEL CLADDING INT GRITY 2 1 FUEL CLADDING INTEGRITY

A > licabilit
Applies to the interrelated
variables associated with fuel
thermal behavior.

~cb 'ective

To establish limits which
ensure the integri.ty of the
fuel cladding.

S eci fica tions

A- 'Thermal Power Limits

1. Reactor Pressure > 800
psia and Core Flow > 10%
of Rated.

When the reactor pressure
is greater than 800 psia,
the existence of a minimumcritical power ratio
(HCPR) less than 1.07
shall constitute violation
of the fuel cladding
integrity safety, limit.

A licabilit
Applies to trip settings of the
instruments and devices which
are provided to prevent the
reactor system safety limits
from being exceeded.

~pb ective

To define the level of the
process variables at which
automatic protective action isinitiated to prevent the fuel
cladding integrity safety limit
from being exceeded.

S ecification
The limi'ng safety system
settings shall be as specified
below:

A Neutron Flux Trip Settings

APRM Flux Scram Trip
Setting (Run Mode)

(Flow Biased)
a. When the Mode Switch

is in the RUN
position, the APRM
flux scram trip
setting shall be:

S5(0.66W + SrrX,)

where:

S ~ Setting in per-
cent of rated
thermal power
(3293 HHt)

W ~ Loop recircu-
lation flow
rate in per-
cent of rated
(rated loop
recirculation
flow rate equals
3rh~2x104 lb/hr)





;>fiVf:TY f>it>>IT LIMITING APl TY YSTEM SETTI.'lC

I

$ . 1 PULL CLADDING INTEGRITY 2. 1 FUEL CLADDING INTEGRITY

h> In the event of operation vith th»
core maximum fraction of

limiting'ower

density ((XFLPD) greater than
fraction of rated thermal power (FPJ>) '.,

the setting rhall be modified as
follous:

5>-'D 66M + 54X) F>P
(K1,PD

c, For no combination of loop recircu-
lation flow rate and core theroal

'over shall the AP!N flux scram trip
setting be allowed to exceed 120

of rated thermal power.

0
(N t These settings assume operation0 c'
within the basic thermal hydraulic des gn

a, These criteria arecriteria.
LHGR ~ 13.4 kulft for Sxg,

BxBR. and PgxBR Pnd MCPR

within li>mite oi Specification 3.5>k. If
(t is determined that r !ther of these
design triter.'e is being viola.cd
during operatxon, action shall bc
initiated within 15 t.inutcs to rd tore
operation within prescribed limits
Surveillance requirements for APRM

scram setpoint are giv«n in
specification 4.1.B.

d,'he APRM Rod block trip
setting shall be:

S~< (0. 668 +42/)

where:

SRS ~ Rod block setting
in percent of rated
thermal power
(3293 MWt)

m Loop recirculation
flow rate in percent
of rated (rated loop
recirculation flow
rate equals,.
34. 2 x 10a lb/hr)





SAl'ETY LIMIT LIMITING SAFETY SYSTEM SETTING

1 ~ 1 FUEL CLADDING INTEGRITY 2. 1 FUEL CLADDING INTEGRITY

2. Reactor Pressure ~800 PSIA
or Core Flow -10% of rated.

When the reactor pressure
is "800 PSIA or core flow
is -10% of rated, the core
thermal power shall not
exceed 823 MWt { 25% of
rated thermal power).

e.

2.

In the event of operatxo»
with the core maximum fraction
of limiting power density
(CMFLPD) greater tlran fractfnn
of rated thermal p»wer (FRl')
thc setting shall hc moult flu<i
as follows:

S 5 f0 66M +ll2% j
CHFLPD

Fixed High Neutron, Flux Scram Trip
Setting —When the mode switch is in
the RUN position, the APRM fixed
high flux scram trip setting shall
be: S$ 120%

power."'PRM

and IRM Trip Settings
(Startup and llot Standby Modes).

a. APRM—When the
reactor mode switch
is in the STARTUP
position, the APRM
scram shall be set at"
less than or equal to
15% of rated power.

b. IRM-"The XRM scram
shall be set at less
than or equal to
120/125 of full
scale.

10





Because the boiling transition correlation is based on a lc"ge quand.'.ty ol
full scale data there is a very high confidence that operation nf a fuel
assembly at the condition af'CPR ~1.07 vould nat produce boiling tran-
sition. Thus, although it is not required to establish thc safety limit
additional margin exists betvcen the safety limit and the sctusl occurence

. of loss of cladding integrity.

However, if boiling transition vere to occur, clad perforation "would;:not--'-".,",""-
be expectad. Clodding temperatures vould increase to approxixaately
llOQaF which is below the perforation temperature af'he cladding
material. This has been verif'ied by tests in the General Electric Test
Reactor (GETR) where fuel similar in design to BFliP operated abov'c" .

the critical heat flux for a significant periad of time (30 minu es)
vithout clad perforation.

If'eactor pressure should ever exceed 1400 psis during no. '".1 power
operating (the =limit of applicability of the bailing transi ion corre-
lation) it vould be assumed that the fuel cladding integrity Safety Limit
has been violated.

L

Xn addition to the boiling transition limit (HCPR» 1.07) operation is
constrained to a maximum LHCR of 13.4 kv/ftfor 8x8,
8X8R,and P8X8R. This limit is reached when the Core ~fsximm Fraction of
Limiting Power Density equals 1.0 (CMFLPD ~ 1.0). For the ceo;e where Core
Maximum Frsction of Limiting Power Density exceeds the Fraction of Rated
Thermal Pawer, operation is permitted only, st. less than 100» of rated
power snd only with reduced APRM scram settings as required by specification
2.1.A. 1.
At pressures below 800 psia, thc core elevation prcssure drop (0 paver,
0 flow) is greater than 4.56 psi. At lov powers and flom this pressure
differential. is maintained in the bypass region of the core. Since the
pressure drop in the bypass region is cssentiaLly all elevation head,
the cove prcssure drop at lov povers snd flov vill always be greater
than 4.56 psi. Analyses shov thst vith a flov of 28XLO> lbs/hr bundle
flav, bundle pressuro drop is nearly independent of bundle paver and has'

value of 3.5 psi. Thus, the bundle flov vith a 4.56 psi driving headvill be greater than 28xl03 lbs/hr. Full scale ATLAS test data taken
at pressures fram 14.7 psia to 800 psis indicate that the fuel assembly
critical pover at this flov is approximately 3.35 Hei. Pith the design
peaking factors this correspands to a core thermal paver or care than
501.. Thus, a core thermal paver limit of 25$ for reactor pressures
below 000 psia is conservative.

For the fuel in the core during periods vhcn the reactor is shut dovn,. con-,;„,.
sideration must also be given to water level requirements duc to 'the effect '.

'f

decoy heat. Zf water level should drop below the top of the fuel during
this t ime, the ability to remove decay heat is reduced. 'hin reduction in
cooling capability could lead t'o elevated cladding temperatures and clod
Perforation. As long as the fuel remains covered vith vater, sufficient,
canling is available to prevent f'uel clad perforation.





BASES: LIMITING SA ETY SYSTEM SETTINGS RELATED TO FVEL
CLADDING INT GRIT

The abnormal operational transients applicable to operation
of the Browns Ferry Nuclear Plant have been analyzed
throughout the speotrum 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 mazimum power level of
Browns'erry Nuclear Plant, and this represents the maximum
steady-state power whioh shall not knowingly be'zceeded.

Conservatism is inoorporated in the transient analyses in
estimating the oontrol1 ing factors, such as void reactivity
coeff icient, control rod soxam worth, scram delay time,
peaking factors, and azial power shapes. Those factors are
selected conservatively with respect to their effect on the
applicable transient results as determined by the current
analysis model. This 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 Bleotrio boil ing water reactor have
been compaxed with predictions made by the model. The
oompari sons and r esul ts are summarized in Ref ex ences 1, 2,
and 3.

The absolute value of the void reactivity coe f f ic ient used
in the analysis is oonservatively estimated to be about 25%

greater than the normal mazimum value ezpeoted to occur
during the core 1 ifctime. The scram worth used has been
derated to be equivalent to approzimately 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. axe of gxeatest significance in the
early portion of tho negative reactivity insertion. The
rapid insertion of negative xeactivity is assured by thc
timo requirements for 5% and 20% insertion. By the time the
rods are 60% inserted, approzimately four dollars of
negative roaotivity has been inserted whioh strongly turns
the transient, and acoomplishes the desired effect. The
times for 50% and 90% insertion are given to a ssure proper
completion of tho expected performance in the earlier
portion of the transient, and to establish the ultimate
fully shutdown steady-state condition.

For analyses of the thermal consequences of the transients a

MCPR > limits specified in specification 3.5.k is
conservatively assumed to ezist prior to initiation of the
transients. This choioo of using conservative values of
controlling parameters and initiating transients at the
design power level produoes moro pessimistic answers than
would resul t by using ozpected values of control parameters
and analyzing at higher powox levels.

-19-





In summary

1. The licensed maximum power level is 3,293 MWt.

2. Analyses of transients employ adequately conservative values of
the controlling reactor parameters.

3. The abnormal operational transients were analyzed to a power„ level
of 3440 MHt.

4. The analytical procedures now used result in a more logical answer
than the alternative method of assuming a higher starting power in
con)unction with the expected values for the parameters.

The bases for individual set points are discussed below:

A. Neutron Flux Scram

l. APRM Flaw-Biased High Flux Scram Trip Setting (Run Mode)

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady«state
conditions, reads in percent of rated power (3293 MWt).
Because fission chambers provide the basic input signals, the
APRM system responds directly to core average neutron flux.

During transients, the instantaneous fuel surface heat flux is
less than the instantaneous neutron flux by an amount
depending upon the duration of the transient and the fuel time
constant. For this reason, the flow-biased scram APRM flux
signal is passed through a filtering network with a time

'onstantwhich is representative of the fuel time constant.
As a result of this filtering, APRM flow-biased scram will
occur only if the neutr on flux signal is in excess of the
setpoint and of sufficient time duration to overcome the fuel
time constant and result in an average fuel surface heat flux
which is equivalent to the neutron flux trip setpoint. This
setpoint is variable up to 120$ of rated power based on
recirculation drive flow according to the equations given in
section 2.1.A.1 and the graph in figure 2.1.2. For the
purpose of licensing transient analysis, neutron flux scram is
assumed to occur at 120$ of rated power. Therefore, the flow
biased provides additional margin to the thermal limits for
slow transients such as loss of feedwater heating. No safety
credit is taken for flow-biased scrams.

20





2. 1 BASES

IRH Flux Scram Tri Settin (Continued)

example, if the instrument were on range 1, the scram setting
would be at 120 divisions for that range; likewise if the
instrument was on range 5, the scram setting would be 120
divisions on that range. Thus, as the IRM is ranged up to
accommodate the increase in power level, the scram setting is also
ranged up. A scram at 120 divisions on the IRM instruments
remains in effect as long as the reactor is in the star tup mode.
In addition, the APRM 15$ scram prevents higher power operation
without being in the RUN mode. The IRM scram provides protection
for changes which occur both locally and over the entire core.
The most significant sources of r eaotivity change during the power
increase are due to control rod withdrawal. For insequence
control rod withdrawal, the rate of change of power is slow enough
due to the physical limitation of withdrawing control rods that
heat flux is in equilibrium with the neutron flux, and an IRH
scram would result in a reactor shutdown well before any safety
limit is exceeded. For the oase of a single control rod
withdrawal error, a range of rod withdrawal accidents was
analyzed. This analysis included star ting the accident at various
power levels. The most severe case involves an initial condition
in which the reactor is )ust subcritical and the IRM system is not
yet on scale. This condition exists at quarter rod density.
Quarter rod density is illustrated in paragraph 7.5.5 of the
FSAR. Additional conservatism was taken in this analysis by
assuming that the IRM channel closest to the withdrawn rod is
bypassed. The results of this analysis show that the reactor is
scrammed and peak power limited to one percent of rated power,
thus maintaining MCPR above 1.07. Based on the above analysis,
the IRM provides protection against local control rod withdrawal
errors and continuous withdrawal of control rods in sequence.

4. Fixed Hi h Neutron Flux Scram Tri

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power (3293 MWt). The
APRM system responds directly to neutron flux. Licensing
analyses have demonstrated that with a neutron flux scram of
120$ of rated power, none of the abnormal operational
transients analyzed violate the fuel safety limit and there is
a substantial margin from fuel damage.

B. APRM Control Rod Block

Reactor power level may be varied by moving control rods or byvarying the recirculation flow rate. The APRM system provides acontrol rod block to prevent rod withdrawal beyond a given poi t
a constant reoirculation flow. rate and thus to protect againstt po n

the condition of a MCPR less than 1.07. This rod block tripsetting, which is automatically varied with recirculation loopflow rate, prevents an increase in the reactor power level to
excess values due to contr ol rod withdrawal. The flow variabletrip setting provides substantial margin

22





2. 1 BASKi

I. J. t V. Reactor )ou pater level set oint for initiat ion of )tPCl and

and core s ra uto s.

These systems maintain adequate coolant inventory and provide core
cooling uith the ob)ective of proyenting excessive clad teepersturcs.
The design of these systems co adequately perform thc intended func-
tion is based on the specified lov level scree set point and initia
tion set points. Transient analyses reported in Section 14 of the
CESAR demonstrate that these conditions, result in adequate safety
margins for both the fuel and the system pressure.

L. References

1. Linford, R. B., "Analytical Methods of Plant Transient Evaluations for
the Ceneral Electric Boiling Mater Reactor," NED0-10802, Feb., 1973.t 2 Generic Reload Fuel Application, Licensing Topical Report
NEDE-20411-P-A, and Addenda.

3. "Qualification of the One-Dimensional Core Transient Model for
Boiling Mater Reactors," NED0-25154, NEDE-24154-P, October 1978.

4. Letter from R. H. Buchholz (GE) to P. S. Check (NRC), "Response
to NRC Request for- Xnformation on ODYN Computer Model," September 5,
1980
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SAFETY LitH. LOOTIttO AVITT .'T: m< SaVINC

c. 2 REACTOR COOLA!tT SYSTEM .INTEGRITZ 2 2 REACTOR COOlAHT SZSTEH INTECRITT

4 Ifceb II it

A„plies to limits on reactor coolant
~ e"ute»3 preaaure

Applie» to trip aettings of the
inacrumente and devices Mhieh are
provided c» prevent the reactor
eyatem aafecy limtte from being
exceeded.

OLJective

TM eacaoi! eh ~ 1Imit beinv Mhich
the integrity of the reactor coolant
ayecem ia not threatened due to an
overpt eaaure condition.

O~b ccttvr

To defin~ the level of che proceaa
variablee at vhich automatic pro-
tective action ie initiated to
prevent the pressure esfecy limit
from being exceeded.

S ectficatfon 5 eel f ice t ion

A. The preaaure at the lowest point
of the reactor voaael shall not
exceed 1,37S paig vhonever
irradiated fuel ia ia the reac-
tor vessel, protective Action

Litsiting Safetya"

The limiting safety system eettings
shell be aa «pacified bclou;

A. Nuclear system
relic( valves
open-nuclear
system pressure

XX05 paig +
11 pei (4
valves)

1115 p«S +
11 pai (4
valves)

1125 paig +ll pai (5
valves)

3. Scram--nuclear
eyatem high
pressure

c 1,055 p«g



2.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

To meet the safety basis, thirteen relief valves have been installed
on the unit with a total capacity of 84.1$ 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 dir ect scram (valve position scram) results in a maximum'essel
pressure which, if a neutron flux scram is assumed considering':.'-,''
12 valves operable, results in adequate margin to the

code".allowable'verpressur

e limit of 1375 psig.

To meet operational design, the analysis of the plant isolati'on~;, .
"

transient (generator load re)cot with bypass valve failure to~ojen) "„

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.

F

, .J
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TABLE 3.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION RFQVIRFMFNT

Min. No.
of

Operable
Inst.
Channels
Per Trip
~sstem(1) (23) Tri Function Tri Level Scttin

Shut-
down Refuel(7)

Startup/Hot
Standb

Modes in Which Function
Must He 0 erable

Run Action(l)

Mode Switch in Shutdown

Manual Scram

IRM (16)
High Flux

Inoperable

X X

X X

5120/125 Indicated X(22) X(22)
'on scale

X

(5)

(5)

1.A

1.A

2
2
2
2
2

2

APRM (16) {24) {25)
High Flux (Flow Biased)
High Flux (Fixed Trip)
High Flux
Inoperative
Downscale

High Reactor Pressure

High Drywell
Pressure (14)

See Speo. 2.1.A.1
4120 $
$.15$ rated power

(13)
+3 Indicated on Scale

$ 1055 paid

5 2,5 psig

X(21)
X(21)
(11)

X(10)

X(8)

X(17)
X(17)
(11)

x(8)

X
X

(15)
X
x(12)

1.A or 1.B
1.A or 1.R
1.A or 1.B
1.A or 1.B
l.h or 1.B

1.A

Reactor Low Mater
Level (14)

High Mater Level in
West Scram Discharge
Tank

~538" above vessel zero

g 50 Gallons x(2)

1.A

1.A

High Water'evel in East C50 Gallons
Scram Discharge Tank

X X(2) X X





24.

25.

The Average Power Range Monitor scram function is varied (ref.
Figure 2.1-1) as a function of recirculation loop flow (W). The trip
setting of this function must be maintained in acoordance with 2. 1.A.

I

The APRM flow biased neutron flux signal is fed through a time
constant circuit of approximately 6 seconds. This time constant may

be lowered or equivalently removed (no time delay) without affecting
the operability of the flew biased neutron flux trip channels. The
APRM fixed high neutron flux signal does not incorporate the time
constant but responds directly to instantaneous neutron flux., *',

i
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TASLE 4,1+4
REACTOR PROTECTIOM STSTM (SCRAM) OtSTRUHEfTATloll PQNCTloRAL TESTS

HTHlHDH FACT?ORAL TEST PREQUQICIES POR SAPETY DlSTRo AND COHTROL CIRCUlTS

Mode Svttch tn Shutdova

Manual Scraa

QH
Hfkh flux

Xnopara ttre

APRH

Iikh flux (1$ Z acres)

High Flux (Flow Biased)
Etsh flux (Fixed Trip)

taoperat tre

Dovaa cele

flou Rfaa

Rtkh Reactor Preaaure

Sikh Drywall treasure

Reactor Lou Mater Lerel ($)

%zan~~ functfonal Teat

A Place Hode Svftch ia Shutdova

A Trip Channel and Alara

Trip Channel aad Alaru (4)

Trtp Chanael aad Ala+a (4)

Trip Output Relays (4)

Trip Output Relays (4)
Trip Output Relaya (4)

Trip Output Reiaya (4)

Trip Output Relaya (4)

(6)

Trfp Channel aad Alara

Trip Chaanal aad 'lara

Trip Channel aad Alaaa

Htataua fr ueacy (3)

Each Refueling Outake

Erery 3 Hoatha

Once Per Meek Durtak kefuelta
aad Refor» Each Startup

Once Per Meek During Refueltn
and Eefore Each Startup

Refore Each Startup aad Meekl
Mhca Required to be Operable
Once/Week
Oace/Meek

Once/Meek

Oace/Meek

(6)

Once/Month (1)

Oace/Hoath (1)

Once/Heath (1)

Mtkh Mater Lerel fa Scree Dtacharge Tank
Float Switches

D&ferential Pressure Switches

Turbine Condenser Low Vacuum

Main Steam Line High Radiation B

Trip Channel and Alarm

Trip Channel and Alarm

Trip Channel and Alarm

Trip Channel and Alarm

Once/month

Once/month

Once/month (1)

Once/week



RO1EB FOR T~ABLE B ~ 1

f quency for the indicated tests shall-'.Initially the minimum requen
be once per month.

2. h. description o t e eh thr e groups ir i,ncluded in the Bases of
this specification.

3 ~ Functiona 'es s a1' re not required when the systems are not
e alreadre uired to be operable or are operating (S..e., yf t, are missed they shall be performed

prior to return ng the systems to an operable status.
is instrumentation is exempempted from the instrument channel

This instrument channel functional testi ulated electrical signal intowi 11 consist of injecting a s mu ate e
the measurement channels.

he water level in the reactor vessel will be perturbed and
s ondin level indicator changes will be monitored.ill be fo d onth ft

completion of the monthly functional test program. ~

6. The functional test of the flow bias network is performed in
accordance with Table 4.2.C.

e- 7. Calibration of master/slave trip units only.

F ~

~ .

l
F
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TABLE 4 les
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATZOH

HIHIHUN CALIBRATIOH FREQUENCIES FOR REACTOR PROTECTIOH IHSTRUHEWT CHANNELS

Instrmnent Channel

ZRM High Flux

APRN High Flux
output Signal
Flov Bias Signal

LPRH Signal

High Reactor Pressure

High orwell Pressure

Reactor Low Water Level

High water Level in scram Discharge voluwe-
Float Switches

. Mfferential Pressure Switches

Group (1)

B
B

B

A
B

Calibration

Comparison to APRM on Control«
led srarrups (6)

Heat Balance
Calibrate Flow Bias Signal (7)

TIP System Traverse (8)

Standard Pressure Source

Standard Pressure Source

Pressure Standard

Note (5)
Calibrated Water Column

Minim~ Frequency (2)

Note (4)

Once every 7 days
Once/operating cycle

Every 1000 Effective
Full Pcwer Bours

Every 3 Honths

Every 3 Honths

Every 3 Honths

Note (5)
Once/Operating Cycle

Turbine Condenser Low Vacuum

Main Steam Line Isolation Valve Closure A

Hain Steam Line High Radiation B

Turbine First Stage Pressure Permissive A

Standard Vacuum Source

Note (5)

Standard Current Source (3)

Standard Pressure Source

Every 3 Months

Note (5)

Everv 3 Months

Every 6 Months

Turbine Stop Valve Closure Note (5) Note (5)





ABLE 3.2.B (Continued)

'.minimum No.
Operable Per

F icction .rto Level S ttln Acc ion Reoarks

Core Spray Trip System bus
pover conttor

ADS Trip System bus povcr
monitor

N/A

N/A

1. Honicors availability o.'aver
logic systems.

monitors availability ot Paver co
logic systems and vaires.

HPCI Trip System bue pover
monitor

N/A i. Honftors availability of pover co
Iogi» systems.

RCIC Trip System bus pover
monitor

N/A 1 ~ Monitors svaf labf )fey oc pover
logic systems.

l(2) Instrunen= Channel-

L

CJl
Condensate
Level (LS-73-55A 6 B)

i Kiev. 551'elov trip sett'ng vill open h~C:.

suction valves co the suppression
chamber.

l(2) Instrument Channel.-
Suppressfon Chamber High
Leva 1.

< 7" above normal vater
level

Above trip setting vill open HPCI

auction valves to the suppression
chamber.

2(2) Instrument Channel-
Reaccor High Mater I.evel

< 583" above vessel zero. A 1. Above trio setting trips RCIC turbine.

Instrument Channel-
RCIC. Turbine Steam I.ine
High Plov

~ 450" H20 (7) Above trip setting isolates RCIC sysce~
and trips RCIC turbine.





TASLE C I 5 (Continued)

Function

Instrueeat Channel
NR Pump Discharge» tressure

Fuacr iona 1 Tc.st Calibration

once/3 m)othe

Instrument Check

none

Instnsaent Channel
Core Spray tusp Dischecge
Pressure

oace/3 eooths

Core Spray Sperger to RFI 4/p

Trip SystcR aus Fo r Nonitor

once/3 amths

once/opere ting cycle >/W

ooce/day

Instaeaeat Channel

f Coadeeae te Bender fA7v
Losel once/3 maths

Inetruaent Channel
Suppression Chamber Biih Lerel once/3 aonths

lastruseot Channel
Reactor Higb %ter Level once/3 nontha once Hay

Zas tomcat Channel
RCTC Terbine Stean Ltn» E1gh FIov crace/3 maths OOOO

Znstruaeat Channel
!CZC Stean Line Space Ill

- Tsiipsrstsre once/3 %oaths



TASLE 4.2.8 (Continued)

Function

Iastrument Channel
HPCI Turbine Steam Line High Plov

Fuactioaal Test Calibration

once/3 tenths

Instrument Che&

none

Instrument Channel
BPCI Steam Line Space High
Temperature

Core Spray System Logic

RCIC System (Initiating) Logic

i SCIC Sisean (Isolaeian) log(a

HPCI System (Initiating) Logic

i SSCI Slsean (Isolaeion) log(a

ADS Logic

KFCI (Initiating) Logic

once/6 months

once/6 tenths

once/6 senths

once/6 (months

once/6 eenths

once/6 nonths

once/6 neaths

oace/3 months

(6)

3/A

(6)

(6)

aone

H/h

H/A

H/A

H/A

H/A

H/A

LPCl (Contaiameat Spray) Logic

Core Spray System Auto Initiatioa
Inhibit (Core Sp'ray Auto
Iaitiarioa)

once/6 months

once/6 seaths (7)

N/A

H/A

LKI Auto Initiatioa Inhibit
(LPCI Auto Initintioa) once/6 scathe (7) I/A





provide the operator with a visual indication of neutron level.
onsequences of reactivity accidents are functions of the initial

neutron flux. The requirement of at least 3 counts per second assures
that any tragsient, should it occur, begins at or above the initial
value of 10 of rated power used in the analyses of transients from
cold conditions. One operable SRM channel would be adequate to monitor
the approach to criticality using homogeneous patterns of scattered
control rod withdrawal. A minimum of two operable SRM's are provided
as an added conservatism.

5. The Rod Block Monitor (RBM) is designed to automatically
prevent fuel damage in the event of erroneous rod withdrawal
from locations of high power density during high per level
operation. Two RBM channels are provided, and one of these may
be bypassed from the console for maintenance and/oz testing.
Automatic rod withdrawal blocks from one of the channels will
block erroneous rod withdrawal soon enough to prevent fuel
damage. The specified restrictions «ith one channel out of
service conservatively assure that fuel damage will not occur
due to rod withdrawal errors when this condition exists.

A limiting control rod pattern is a pattern which results in
the. core being on a thermal hydraulic limit, (i.e., MCPR given
by Specification 3.5.k or LHGR of ]3.4 kw/ft,

During use of such patterns, it is
)udged that testing of the RBM system prior to withdrawal-
of such rods to assure its operability will assure that improper
withdrawal does not occur. It is normally the responsibility
of the Nuclear Engineer to identify these limiting patterns and
the designated rods either when the patterns are initially
established or as they develop due to the occurrence of inoperable
control rods in other than limiting patterns. Other personnel
qualified'to perform these functions may be designated by the
plant superintendent to perform these functions.

Scram Insertion Times

The control rod system is designated to bring the reactor subczitical
at the rate fast enough to prevent fuel damage: i.e., to prevent the
MCPR from becoming less than 1.07. The limiting power transient is
given in Reference l. Analysis of this transient >bows that the
negative reactivity rates resulting from the scram with " " =ventage
response of all the drives as given in the above specification provide
the required protection, and MCPR remains greater than 1.07.

On an early BWR, some degzadation of control rod scram performance
occurred during plant startup and was determined to be caused by
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1 WHITING COhDITIOHS FOR OPERATION SURVEILLAHCE RK VIREHEHTS

3eS CORE AHD COHTAIHHEHT CODLING
SYSTEHS

4.5 CORE AtlD COHTAI
SYSTESS

COOLING

A licabilit A licabil it
Applies to the operational
status of the core snd contain-
ment cooling systems.

Applies to the surveillance
requirements of the core and
containment cooling systems vhen
the corresponding limiting condi-
tion for operation is in'affect.

~OS eee ve

To assure the operability of
the core and containEssont cooling
systems under all conditions for
vhich this cooling capability is
an essential response to plant
abnormalities.

~OS ective

To verify the operability of the
core and containment cooling
systems under all conditions for
vhich this cooling capability is
an essential response to plant
abnormalities.

~Secif ica t ion

A. Core S ra S stem CSS A. Core S rs S'tem CSS

1. The CSS shall be opera-
ble:

(I) prior to reactor
startup from a
cold condition, or

(2) vhen there is irraee
diated fuel in the
vessel and vhen the
reactor vessel pres-
sure ks greater than
atmospheric prcssure,
cxccpt as specified
Ln specification
3.S.A.2,

a. Simulated
Automatic
Actuation
test

Once/
Opera ting
Cycle

b. Pump Opera-. Once/
bility month

c ~ Hotor Once/
Operated month
Valve
Operability

d. System flov Once/3
x'sto: Each months
loop shall
deliver a t
least 62SO
gpm against
a system
head corres-
ponding to a

1. Core Spray System Testing.

Item ~Tee ueee
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LIMITING CONDXTIONS FOR OPERATXON SURVEILLANCE REQUIREMENTS

3.5. B. Resi He R a~ ~ ~

Containment Cooling)

f

4.5.B. Re He t Rem

Containment Cooling)

1. The RHRS shall be
operable:

(1) prior to a
reactor startup
from a Cold
Condition; or

1. a. Simul a ted
Automatic
Actuation
Te st

b. Pump Opera-
bili ty

Once/
Operating
Cycle

Once/
month

(2) when there is
irradiated fuel
in the reactor
vessel and when
the reactor
vessel pressure
is greater than
atmospherio,
exoept as
specified in
speoifications
3 ~ 5 .B. 2, through
3.5.8.7,

2. With the reactor
vessel pressure less
than 105 psig, the
RHR may be removed
from service (except
that two RHR pmnps-
containment cooling
mode and associated

'eatexohangers must
remain operable) for
a period not to
exceed 24 hours while
being drained of
suppression chamber
quality water and
filled with primary
coolant quality water
provided that during
cooldown two loops
with one pump per
loop or one loop with
two pumps, and
associated diesel

c. Motor Opera- Once/
ted valve month
operability

d. Pump Plow
Rate

Once/3
months

e. Testable Once/
check valve operating

cycle

Bach LPCX pmnp shall del iver
9,000 gpm against an indicated
system pressure of 125 psig. Two
LPCX pmnps in the same loop shall
deliver 13,000 gpm against an
indicated system pressure of
235 psig.

2. An air test on the drywell and torus
headers and noxrles shall be
oonducted once/5 years. A
water test may be performed on
the torus header in lieu of the
air test.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

0
generators, in the
core spray system are
oper abl e.

3. If one RHR pump (LPCI
mode) is inoperable,
the reactor may
remain in operation
for a period not to
exceed seven days
provided the
remaining RHR pumps
(LPCI mode) and both
access paths of the
RHRS (LPCI mode) and
the CSS and the
diesel generators
remain operable.

3. When it is determined
that one RHR pump
(LPCI mode) is
inoperable at a time
when operability is
required, the
remaining RHR pumps
(LPCI mode) and
active component's in
both access paths of
the RHRS (LPCI mode)
and the CSS and the
diesel generators
shall be demonstrated
to be operable
immediately and daily
thereafter.





LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE UIREMENXS

3.5.H Maintenance of Filled Discharge Pipe 4.5.H Maintenance of Filled Dischar d Pi e

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
be aligned to serve the discharge piping
of the RHR and CS pumps. The condensate
head tank may be used to serve the RHR

and CS discharge 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.

Pl-75-20 48 psig
Pl-75-48 48 psig
Pl-74-51 48 psig
Pl-74-65 48 psig

2.

Every month prior to the testing of
the RHRS (LPCI and Containment Spray)
and core spray system, 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
point prior to the return of the
system to service.

Avera e Planar Linear Heat Generation
Rate
During steady state power operation. the
Maximum gyerage Planar„Linear Heat Gen-
eration Rate (MAPLHGR) for each type, of
fuel as a function of average planar
exposure shall not exceed the limiting
value shown in Tables 3.5.I«l, -2, -3,
-4. If at any time during operation it
is determined by norma1 surveillance that
the limiting value for APLHGR is being
exceeded, action shall..be initiated- . -—-
within 15 minutes to restore operation
to within the nrescribe3 19nits. - 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.
If at any time during operation it is
determined by normal surveillance 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 conditiont within 36 hours. Surveillance.and
*

corresponding action shall continue until
reactor operation is within the prescribed
limits.

3.

4,

Whenever the HPCI or RCIC system is
lined 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
in'dicators which monitor the dis-
charge lines shall be monitored
daily and the pressure recorded.

J. Linear Heat Generation Rate (LHGR)
The LHGR for 8X8, 8X8R, and P8X8R
fuel shall be checked daily during
reactor fuel operation ath25X rated
thermal power.

I. Maximum Avera e Planar. Linear Heat
Generation Rate MAPLHGR)
The MAPLHGR for each type of fuel as a
function of average planar exposure
shall be determined daily during
reactor operation at~ 25% rated
thermal power.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 CORE AND CONTAINMENT
COOLING SYSTEMS

4.5 CORE AND CONTAINMENT
COOLING SYSTEMS

3.5.K Minimum Critical Power
Ratio (HCPR)

4.5.K Minimum Critical Power
Ratio (HCPR)

The minimum critical power ratio
(HCPR) 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 the
Kf shown in Figure 3.5.2, where:

g = 0 or ~ave - B , whichever is~A~B gaea ter

A=Oe90 sec (Specification 3.3.C.1
scram time limit to 20$
insertion from full withdrawn)

~ B=0.710+1.65
[R

(0.053) [Ref 5]
n

fe
~ave = equi

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

~ i = scram time to 20~I insertion from
fully withdrawn of the ith rod

N = total number of active rods
measu.ed in Specification 4.3.C.1
at BOC

If at any time during steady state
operation it is determined by normal
surveillance 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 HCPR 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
prescr'bed limits.
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1. MCPR shall be determined daily
during reactor power operation
at~ 25$ rated thermal power and
following any change in

power'evel

or distribution that
would cause operation with a
limit'np control rod pattern
as descrihed in the bases for
Specification 3.3.

2. The MCPR limit shall be deter-
mined for each fuel type 8X8,
8X8R, P8X8R, from Figure
3.5.K-1 respectively using:

a. gi 0.0 pr ior to initial
scram time measurements for
the cycle performed in
accordance with
Specification 4.3.C. 1.

b. C as defined in Specification
3.5.K following the
conclusion of each scram
time surveillance test
required by Specification
4.3.C. 1 and 4.3.C.2.

The determination of the
limit must be completed
with 72 hours of each scram
time surveillance required
by Specification 4.3.C.





LIMITING CONDITIONS FOR OPERATION SUR>fEILLANCE RE!}UIREMEtJTS

3.5 CORE AND CONTAINMENT
COOLING SYSTEVS

4.5 CORE AND CONTAIN!KHT
COOLING SYSTEHS ~"

L. Reoortinrc Re uirements

If any of the limiting
values identified in
Specifications 3.5.I f ~ f
or K are exceeded and the
specified remedial action
is taken, the event shall
be logged and reported in
a 30-day written report.

~6oa





S.S

H.

BASES

Ma ntenance o Fil e Di char e Pi e

If the discharge piping of the core spray, LPCI, HPCIS, and
RCICS are not f illed, a water hammer can develop in this
piping when the pump and/or pumps are started. To minimize
damage to the di scharge piping and to ensure added margin in
the operation of these systems, this Technical Specifioation
requires the discharge lines to be f illed whenever the system
is in an operable condition. If a discharge pipe is not
f illed, the pumps that supply that line must be assumed to be
inoperable for Technical Specifioation purposes.

The core spray and RHR system di scharge piping high point
vent is visually checked for water flow once a month prior to
testing to ensure that the lines are f illed. The visual
checking will avoid starting the core spray or RHR system
with a discharge line not f illed. In addition to the visual
observation and to ensure a f illed discharge line other than
prior to testing, a pressure suppression chamber head tank, is
located approximately 20 feet above the discharge line
highpoint to supply makeup water for these systems. The
condensate head tank located approximately 100 feet above the
discharge high point serves as a backup charging system when
the pressure suppression chamber head tank is not in
service. System discharge pressure indicators are used to
determine the water level above thc discharge line high
point. Tho indicators will reflect approximately 30 psig for
a water level at the high point and 45 psig for a water level
in the pressure suppression chamber head tank and are
monitored daily to ensure that tho discharge lines are
f il1 ed ~

When in their normal standby condition, the suction for the
HPCI and RCIC pumps are aligned to the condensate storage
tank, which is physically at a higher elevation than the
HPCIS and RCICS piping. This assures that the HPCI and RCIC
discharge piping remains f illed. Further assurance is
provided by observing water flow from these systems high points
monthly.
Ma imu A e a e P anar i r H at G ner 'on R te hfAPLHGR

This specif ication assures that the peak. cladding temperature
following the postulated design basis loss-of-ooolant
accident will not exceed the limit specifiod in the 10 CFR
50, Appendix K.
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S.S

H.

BASES

Ma ntenance o Fi e Di char e Pi e

If thc discharge piping of the core spray, LPCI,, HPCIS, and
RCICS are not f illed, a water hammer can develop in this
piping when the pump and/or pumps are started. To minimize
damage to the discharge piping and to ensure added margin in
the operation of these systems, this Technical Specifioation
requires the discharge lines to be f illed whenever the system
is in an operable condition. If a discharge pipe is not
filled, the pumps that supply that line must be assumed to be
inoperable for Technioal Specification purposes.

The core spray and RHR system disoharge piping high point
vent is visually checked for water flow once a month prior to
testing to ensure that the lines are f illed. The visual
checking will avoid starting the oore spray or RHR system
with a discharge line not filled. Xn addition to the visual
observation and to ensure a filled discharge line other than
prior to testing, a pressure suppression chamber head tank is
located approximately 20 feet above the discharge line
highpoint to supply makeup water for these systems. The
condensatc head tank located approximately 100 feet above the
discharge high point serves as a backup charging system when
the pressure suppression chamber'ead tank. is not in
service. System discharge pressure i ndicators are used to
determine the water level above the discharge line high
point. The indicators will reflect approximately 30 psig for
a water level at the high point and 45 psig for a water lovel
in the pressure suppression chamber head tank and are
monitored daily to ensure that the discharge lines are
f il1 ed.

When in their normal standby oondition, the suotion for the
HPCI and RCIC pumps are aligned to the condensate storage
tank, which is physically at a higher elevation than the
HPCIS and RCICS piping. This assures that the HPCI and RCIC
discharge piping remains f illed. Further assurance is
provided by observing water flow from these systems high points
monthly.
Ma imu A era e P anar i r H at G nera 'on R te MAPLHGR

This specification assures that the peak cladding temperature
following the postulated des'ign basis loss-of-coolant
accident will not exceed the limit specified in the 10 CFR
50, Appendix K.
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The peak cladding temperature foil owing a postulated, loss-of-
coolant accident is primarily a function of the average heat
generation rate of all the rods of a fuel assembly at" any
aiial location and is only dependent secondarily on the rod
to rod power distribution within an assembly. Since, expected
looal variations in power distribution within a fuel'"assembly
affect the oalculated peak olad temperature by less than + ~

204F relative to the peak temperature for a typioal fuel
design, the limit on the average linear heat generation rate
is sufficient to assure that oalculated temperatures"ire
within the 10 CFR 50 Appendix K limit. The limiting value
for MAPLHGR is shown in Tables 3.S. I-l, -2, -3, -4. 'The
analyses supporting these limiting values is presented in
Reference 4.





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 if fuel pellet densification is
postulated.

The LHGR shall be checked daily during reactor operation at > 25$
power to determine if fuel burnup, or control rod movement has caused changes
in power distribution. For LHGR to be a limiting value below 25$ rated
thermal power, the R factor would have to be less than 0.241 which is
precluded by a considerable margin when employing any permissible control rod
pattern.

3.5.K. Minimimum Critical Power Ratio (MCPR)
At core thermal power levels less than or equal to 25$ , the reactor wilL be
operating at minimum recirculation pump speed and the moderator void content
will be very small. For all designated control rod patterns, which may be
employed at this point, operating pLant experience and thermal hydraulic
analysis indicated that the resulting MPCR value is in excess of requirements
by a considerable margin. With this low void content, any inadvertent core
flow increase would only place operation in a more oonserative mode relative
to MCPR. The daily requirement for calculating MCPR above 25$ rated thermaL
power is sufficient since power distribution shifts are very sLow when there
have not been significant power or control rod changes. The requirement for

. calculating MCPR when a limiting control rod pattern is approached ensures
that MCPR will be known following a change in power or power shape
(regardLess of magnitude) that could place operation at a thermal limit.

3.5.L.~ ~ ~ Re ortin Re uirements
The LCO's associated with monitoring the fuel rod operating conditions are
required to be met at aLl times, i.e., there is no allowable time in which
the plant can knowingly exceed the limiting values for MAPLHGR, LHGR, and
MCPR. It is a requirement, as stated in Specifications 3.5.I.. .J., and .K.,
that if at any time during steady state power operation,'t is determined
that the limiting values for MAPLHGR, LHGR, or MCPR are exceeded action is
then initiated to restore operation to within the prescribed Limits. This
action is initiated as soon as normal surveiLLance indicates than an
operating Limit has been reached. Each event involving steady state
operation beyond a specified limit shalL be'eported within 30 days.It must be recognized that there is always an action which would return any
of the parameters (MAPLHGR, LHGR, or MCPR) to within prescribed limits,
namely power reduction. Under most circumstances, this will not be the only
alternative.

3.5.M. References
1. "Fuel Densification Effects on General Electric Boiling Water

Reactor Fuel," Supplements 6, 7, and 8, NEDM-10735, August 1973.
C

2. SuppLement 1 to Technical Report on Densifications of General
Electric Reactor Fuels, December 14, 1974 (USA Regulatory Staff).

3. Communication: V. A. Moore to I. S. Mitchell, "Modified GE Model
for Fuel Densification," Docket 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 (GE) to P. S, Check (NRC), "Response to NRC

* request for information on ODYN computer model," Sentemher 5, 1980.
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Tabl e 3. 5. I

NAPLHCR VERSUS AVERACE PLANAR EXPOSURE

Average Plarar
Exposure
('<wd/ t )

200

l.000

5,000

1G,OOG

15,000

20,000

25,000

30,000

35,000

40,000

Puel Type:

MP I.NCR
('Wt=)

11. 2

11. 3

11,9

1'. 1

12. 2

12. 1

11. o

10.9

9.9

9.3

BDB":BL

'Cag1c 3 ~ 5,I 2

NAPLNCR VERSUS AVERAGE PLANAR EXPOSURE

Fuel B.pe: BDBBFBN

Average ?larar
:.xoosure
(B!wd/r)

200

1.000

5,000

10,000

13,000

20,000

25,000

30,000

35,000

40,000

11.1

11.2

11. 8

12. 1

11.5

10.9

10.0

9.3
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TBBLE 3.5+1-'3

MAPLHGR V RSUS AVERAGE PLANAR EXPOSURE

Fuel Types: BDRB284L and PBDRB284L

Average Planar
E:cpoaura

200

1,000

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

HAPLHGR
(kw/fc)

11. 2

11 ~ 3

11.8

12.0

12.0

11.8

11.2

10. 8

10. 0

9.4

Table 3.5.I-4

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Fuel Types: P8DRB265H

Average Planar
Expo sure
(Mwd/t)

MAPLHGR
(kW/ft)

200 11.5

1,000

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000
45,000

11.6

11.9

12.1

12.1

12.0

11.6

11.2

10. 9

10. 5

10. 0
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LIMITING CONDITIONS FOR OPER TIO SU VEILLANCE RE UIREMENT

1. The reactor shall not be
operated with one
recirculation loop out of
service for more than 24
houx's. With the reactor
operating, if onc
recirculation loop is out
of sex'vice, the plant shall
be placed in a hot shutdown
condition within 24 hours
unless the loop is sooner
returned to servioe.

2. Following onc pump
operation, the discharge
valve of the low speed pump
may not be opened unless
the speed of the faster
pump is less than 50% of
its x'ated speed.

3. S teady s ts te opera t ion «i th
both xecixculation pumps
out of service for up to 12
hours is permi tted. During
such interval res tax't of
the x ecirculation pumps i s

perm i t tcd, prov ided the
loop discharge temperature
is within 754F of the
saturation temperature of
the reactor vessel water as
determined by dome
pxessure. Thc total
elapsed time in natural
circulation and onc pump
operation must be no
greater than 24 hours.

b. The indicated valCc of
core flow rate varies
from thc value derived
from loop flow
measurements by more
than 10%.

c. The d i f fuse r to lower
plenum d iffcrcnti al
prcssure reading on an
individual jet pump
varies from thc mean of
all jet pump
differential pressures
by morc than 10%.

thex'e i s

tion flow wi th the
n the Star tup or
and one
tion pump is
wi th thc
valve closed, thc

to 1 ower plenum
ial pressure shall
d daily and the
ial pressure of an
1 jet pump in a

1 not vary from
of a 1 1 j e t pump
ial pressures in
by more than

2. Whenever
recir'cula
reactor i
Run Mode
recxrcula
opexating
equalizer
diffuser
different
be checke
different
individua
loop shal
the mean
different
that loop
10%.

F . Recirculation Pum 0 eration

1. Recix'culatiou pump speeds
shall bc checked and logged
at least once per day ~

2 No additional surveillance
required.

3. Ihefore starting either
Lrecirculation pump during

steady state operation, clieck
and log the loop discharge
temperature snd dome
saturation temperature.

G. Structura Intc G ~ S ru tura Inte it
The structural integrity of
thc primary system shall be

1. Table 4.6.A togc ther wi th
supplementary notes,
specifies thc
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LIHITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3,6. C Coolant tc a'kavP.

If tbc„condttton tn 1 or 2
above cannot be set, an orderly
~ hutdo»n shall bc initiated

hand

tbc reactor shall be sbut-
do»n in the Cold Condition
vithtn 26 bours.

n. Relief Valves

!

1.. Mhen more than one relief

valves are knoMn to be'
failed ~ an orderly ahutdovn
ehaU. be fnftfatad and the
reactor depressurfaed to
lens thon 10S pafg vithfn
24 hours.

D. Relief Valves

ApprortsPatcly one-half of alt
relief valves shall be bancn-
ehackcd or replaced vith a
bench-checked valve each opera-
tfnz cycler All 13 valves

vtlt have
been chec'kcd ot replaced upon
thc conolctfon of every sacond
cycler

2. Once durfno each operating
cycle, each relief valve
shall be manually opened
until thermocouples'nd
acoustic monitors dounstrean
of the valve indicate
steam is floving from the
valve.

S, The fntegrtty of tbc relic!/
safety valve bcllovs shall ba
continuously nonitored.

I ~JII P ~

Mbcnevcr tb» reactor fs in the
otartup or run nodes. all jet
puepa shall be opcrablc. lf
tt is drtenatncd that a pet
punp fa tnopcrablcr or tf tuo
or nore )ct puPap flov instru
sent failures occur and can
not be corrected vttbin 12
bours, an orderly sbutdovn
~ ball bc tntttsccd and the
reactor abalt be ahutdovn in
the Cote Condition vtthin 24
hour ~ P

4 ~ At least ona relic! valve sball
bv dfsasscnblcd and inspected
each operating cycle.

E, J~irrr ~

l. Vhcncvcr chere 's rccirculatton
flou vttb the reactor in the
startup or run nodes vith bo h
recirculatfon pueps runnina,
)ct pusPp opera'bility shall ba
chec'kcd'aily by vcrffytnf that
the folloving conditions do not
occur s tnultaneously:

a, The tvo recirculation locps
have a !lou inba)ance

o.'St

or nore vban the punps
arc operated at the sana
spccdr
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Figure 3.5.K-1
MCPR Limits
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.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.

REFERENCE

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 84.1$ 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 re)ect 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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', 6/I< ~ 6i ~ < BhS EC t

d diff b ID t or morc the core flov rate ncaaured by the
)»t'ump <tiffua»r differential pr»eeure ayate««uet be checked egainet the
core flov rate derived fron the measured veluca of loop'iov to cot'e flov
correlation. ft the difference betvcen «eaourcd and derived core flow rate
Ia ID.pere»nt or «ore {vith the derived value higher) diffuaer «caaurcc<cntevill be taken ro define the location vithin the veeael of failed j»t purap
nozzle {or riser) and the unit ahur. dovn for repaire. If the potential
blovdovn flov ar»a ia Increased, the ayetee< reeiatance to the recirculation
pump ia ciao rcduccd; h»ncc, the af tccted drive pu<sp vill "run out" to ~
euhatantinlly higher flov rate {epproxi«ately 115 percent to 120 percent
(or ~ ainai» nozel» failure) ~ If th. tvo loopa ere balanced in flov at the
»a«<» pump speed. the rcei ~ tancc characteriatica cannot have chanj{ed. Any
{«b«lance bctveen drive loop tlov ratea vould be indicated by the p ant
proc»se inerru«cntation. In addi.tion, the affected jct puarp vould provide a

k ath pact the. coro thua reduciny, th» core flov rate. The revere»
f lou th<outh the inactive jet pu«p vould atill be indicate'd by a poei ivet 've
d}ftcrential prcawurc but the n»t effect vould'» a aliyht decree«c ( per-
cent to 6 percent) in the total core flov e<caaured. Thia decrcaae, together
v{th th'c loop flov intro»ac, vould rcault in a lack of correlation bctvecn
mesa«rcd nnd derived core flov rate. Finally, thc affcctcd jet pu«p diffuser
diffcrential preaeure albinal vould be re'ducad becauae tha backflov vould be
less than th» nor«al forvard flov.

h n«zzlc-riacr er«te< f«ilurc could alao generate the coincident failure of
a >c< pu~p di(fuaer bo<ly: hovevcr, the converse ie not true. The lack of
any suhatantial strcee in the jet pu«p diffuaer body ««kea failuce i«poeaibl»
vithout an initial nozzle-'riaer ayata« failure.

3. 6.F/4. 6.F Recirculation Pump eration

Steady-state operat on w ouith t forced recirculation will not be permitted
12 h urs.'nd the start of a recirculation pump from thefor more than ours.'

the t eraturenatural c rcu a on co1 i 1 tion condition will not be permitted unless e emp
eraturedifference between e othe loop to be started and the core coolant temp

n to anis less than . sha 75 F Thi reduces the positive reactivity insertion o
acceptably low value.

Requiring the discharge valve of the lower speed loop to':remain closed
s eed of the faster pump is below 50/ of its rated speed

o eration thatprovides assurance when going from one to two pump opera o
excessive vibration of the 5et pump risers will not occur.
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3.6/4.6 BASES:

3.6.G/4.6.G Structural Inte r'ft

The requirements for the reaCtor coo)ant systems fnservice
inspection program have been identified by evaluating the need
.for a sampling examination of areas of high stress and hfghest
probability of fai)uie in the system and the need to meet as closely
as possible the requirements of Section XI, of the ASHE Bofler and
Pressure Vessel Code.

The program reflects the built-fn limitations of 'access to the
reactor coolant systems.

It is intended that the required examinations and inspection be
, completed during each 10-year interval. The periodic examinations

are to be done dvring refuelfng outages or other extended plant
shutdown periods.

Only proven nondestructive testing techniques will be
used.'ore

frequent inspections shall be performed on certain
circvmferential pipe we)ds as listed fn Section 4.6.G.4 to
provide additional protection against pipe whip. These welds
were selected in respect to their dis'.ance from hangers or supports
wherein a failure of the we)d wou)d pormft the vnsuppor ted segments
of pipe to't~ike the drywell wall or nearby auxiliary systems
or control systems. Selection was based on judgement from actval
plant obsrevation of hanger and support locations and review of
drawfngs. Inspection of a)l these we)ds during each 10-year
inspection interval wf)1 result fn there additional examinations
above the requirements of Section XI of ASHE Code.

An augmented inservice surveillance program iS required to determine
whether any stress corrosion has occvrred in any stainless steel
piping, stainless components, and hfghly stressed alley steel such
as hanger springs, as a result of environmenta) condftfons
associated with the Harch 22, )975 fire,
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REOUZREMENTS

layt 3. 7 COIPiBIHHEHT SYSTEMS

~A' t ca ~bi 1 i t

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

Objective

To assure th'ntegrxt.y of the
primary and secondary
con ainment systems.

Soecification

4.7 CONTAINMENT SYSTEMS

licabx it
Applies to the primary and
secondary containment
integrity.

c~b'ective

To verify the integrity of the
primary and secondary
containment.

A ~ Pr

imager

Cont a inmo. nt

At any time that the
irradiated fuel is in
the reactor vessel,
and the nuclear
system is pressurized
above atmospheric
pressure oz work is
being done which has
the potential to
drain the vessel, the
pressure suporession
pool water level and
temperature shall be
maxntained within the
following limits
except as specified
in 3. 7. A. 2.

a. Minimum water level ~
-6.25" (Differential
pressure control
>0 psid)

Soeci fx cata on

Prima" Containment

ressure Suoor s 'cn
Chamber

a. The suppress)on
chamber water level
be checked once per
day. whenever heat's added to the
suppression oool by
testing of- the'CCS
or relief valves the
pool temperature shall
be continually monitored
and shall be observed
and logged every 5
minutes unt'1 the heat
addttioh is tersdnated.

-7.25" (0 PSlD Differ
tial pressure control)

b. Maximum water level ~
ltl
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

~ ~3.7 A Prim C n inme
4 ~ 7.A Pr Con ainmen

within 48 hours following
detection of ezcessive local
leakage, the reactor shall be
shut down and depressurixed
until repairs are effected and
the local leakage meets the
acceptance criterion as
demonstrated by retest.

i. The main steamline isolation
valves shall be tested at a

pressure of 25 psig for leak-
age during'ach refueling
outage. If the leakage rate
of 11.5 scf/hr for any one main
steamline isolation valve is
exceeded, repairs and retest shall
be performed to correct the
condition.

C n o s L R e Moni o

When the primary containment is
inzzted the containment shall be
co'ntinuously monitored for gross
leakage by review of the inerting
system makeup requirements. This
monitoring system may be taken out
of service for maintenance but
shall be returned to service as
soon as practicable.

k. D n S e

The interior surfaces of the
drywell and torus above the level
one foot below the normal water
line and outside surfaces of the
torus below the water line shall be
vi.sually inspected each operating
cycle for deterioration and any
signs of structural damage with
particular attention to piping
connections and supports and for
signs of distress or displacement.
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LIHJTIHO Cl),'li)1T LOADS FOK OPEIMTION SURVEILLCNCF. KF. ~ DIRE.EATS

.A Primer Containment

3 ~ Prcssure Su rcssion Chamber-
Rcactnr Building Vacuum Breakers

4 ',A Primary Containment

a ~ Except as spec'fied in
3.7.h. 3.b belov, tvo
pressure suppression
chamber-reactor building
vacuum breakers shall be
operable at a1l times vhen
primary containment inte-
trity is required. The
set point of the d' fcren-
tial pressure instr~aenta-
tinn vhich actuates the
pressure suppression cham-
ber-r sac to r build ing
vacuum breakers shall bc.
0. 5 paid.

b. Prom and after the date
that one of the pressure
suppression chamber-reactor
building vacuum breakers is
made or found to be inopera-
ble for cny reason, reactor
operation is permi.sslble
only during the succeeding
seven days, provided that
.thc repair procedure does
:not violate primary contain-
ment integrity.

4. 'Dr ell-prcssure Su rsasion
Chamber Vacuum Breakers

3. Pressure Su ression Chamber-Reactor
Buildin Vacuum Breakers

a. The pressure suppression chamber-
reactor building vacuum breakers
shall be exercised and the associ-
ated instrumentation including,
setpoint shall be functionally
tested for proper operation each
three months.

b A visual examination and determina-
tion that the force required to
open each vacuum breaker (check
valve) does not exceed "-.5 paidvill be made each refueling outage.

4. Dr ell-Prcssure Suppression
Chamber Vacuum Breakers

a. Fach drywall-suppression
chamber vacuum breaker
shall be exercised through
an opening-'closing cycle
every month.

a ~ ,Vhen primary containment
.is required, all dryvell-
,ouppression chamber vacuum
breakers shall be operable
.and positioned in the fully
*closed position (except
during testing) except as
opec ificd in 3. 7 .A. 4. b and
c, helot.

b. When it is determined rhat
tvo vacuum breakers are
inoperable for. opening at a
tine vhen operability is rcqui-.
all other vacuum breaker

b. One dryvel1-suppression
chamber vacuum breaker may

be non-fully closed so

long as it is determined
to be not, more than 3"

open as indicated by the
position lights. 234





LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMEN S

3. 7 CONTAINMENT SYST S Oo 7 CONTA NMKN'I SYSTEMS

6. Drywell-Suppression Chamber
Differential Pressure

6. Drywell-Suppression Chamber
Differential Pressure

a. Different fal pressure
between the drywell and
suppx'ession chamber shall
be maintained at equal
to or gx'eater than 1.1
psid except as specified
in (1) and (2) below:

a. The pressure differ-
ential between the
drywall and suppression

'hambershall be recorded
at least once each shift.

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

(2) This differential
may be decreased to
less than 1.1 paid
for a maximum of four
hours during required
operability testing
of the HPCI system,
RCZC system and the
drywell-pressure
suppression chamber
vacuum breakers.

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 condition
within 24 hours.
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ThME3 7h
PRIMhRY CONThINMENT IR)ZATION VhLVES

Group

ul

Valve Identification
Main steanline isolation valves
(PCV-1-14 26~ 37d 6 51;
1-15d 27d 38 6 52)

Main steanline drain isolation
valves (PCV"1-55 6 1-56)

Reactor Mater sample line isolauu
tion valves

Nuaber of Paver
Operated Valves

zuboard outboard

4

Maximum
Operating

Tine (sec.)

3 < T < 5

15

5

Nornal
Position

hction on
Initisting

Signal

GC

2 . BHRS shutdown cooling supply
isolation valves (PCV-74-48 6 47)

RHRS - LPCI to reactor
(PCV-74-53 6 67)

30 SC

'.2
Q '

t
C)

a ~

Reactor vessel head spray isolauo
tion valves (PCV-74-77 6 78)

RHRS flush and drain vent to
suppression chamber
(PCV-74-102, 103; 119. 6 120)

Suppression Chaaber Drain
(PCV 75-57 6 58)

Dryeell equipaent drain discharge
isolation valves (pCV-77-15h 6 15B)

Dryvell floor drain discharge
isolation valves (pCv-77-2h 6 28)

30

20

15

15

15

C

C

SC

GC

these val'ves isolate only on,Ieactor vessel low low water- level„ (470",) and main steam line
high radiation of Group 1 isolations.





Thgt.E 3.7.h (Continued)

Valve ldentffication

Reactor vater cle-nup systea supply
isolation valves pCV 69 1$

Rubber o Po<er

Inboard Dna boa-.d

NaxinuII
Operating

Tfe (sec ~ )

30

Borstal

Posi,tfon

0

hctfon os
lnft latin@
~SI I

FCV 73-81 (Bypass around PCV 73-3}
-EFCXS stean?fne isolation valves
FCV-73-2 4 3.

RCfCS steadsline isolation valves
PCV-71-2 6 3

1

1

10

20

15

0
.0

tSC

CC

CC;

0~elf nitrogen purge 'nlet isolaoo
tion valves (FCV-76-l8) C

Suppression chanber nitrogen purge
inlet isolation valves (FCY-76-19)

Dryvell Naia Exhaust fsolatfon
valves (FCV-44-29 and 30) 2.5 C SC

Suppression cheaber aafn exhaust
fsolatfoa valves (5 V-64-32 and 33) 2;5 SC

~ell/Suppressfoa Chamber purge
inlet (ver-A-17)

Drywell ktaosphere porgo inlet
ipcv se Is)

2.5

2.5





~Grou Valve Identification

Suppression Chamber purge inlet
(FCV-64-lg)

TABLE 3,7.A (Continued)

Nuvher of Power
0 crated Valves

tnboar Outboard

Maximum
Operating

Time sec.2.5.'ction
on

Normal Initiating
Pont talon . ~SI nal

SC

6. Drywell/Suppression Chamber nitro-
gen purge inlet (FCY-76-17) 5 t SC

6 Drywell Exhaust Valve Bypass to
Standby Gas Treatment System
( FCV-64-31)

6, S~ppression Chamber Exhaust Valve
Bypass.to Standby Gas Treatment
System (FCV-64-34)

0 GC

1

i 6 System Suction Isolation Valves
to Air Compressors "A" and "B"
(FCV-32-62, 63)

RCIC Steamline Drain {FCV-71-6A, 6B)

RC5C Condensate Pump Drain
(FCV-71-7A, 78)

HPCI Hotwell pump discharge isola-
tion valves (FCV-73-17A, 178)

HPCI steamline drain (FCV-73-6A, 6B) 5" 0

GC

SC

GC

GC

TIP Guide Tubes (5) 1 per guide NA
tube

GC





9&LE 3.7.A (Continued)

Valve Identification

Nusher of Pcwer
= oPerated valves

gnbaara 0 tlaaxd

Rueituua
op rating No~i

Togae (sec ) Position

Act(on on
Initiating.

signal

standby Liquid control systeI
check valves (CV 63-526 6 525)

reed+ster check valves
(CV-3 558@ 572t 558 6 568)

Control rod hydraulic return
check valves (CV-85-576 6 573)

aaas - LPC7: to reactor check
valves (CV-74-58 6 68)

NA Process

Process

6 CAD System Torus/Drywall Exhaust
to Standby Gas Treatment
{FCV-84-19,20)

6 Drywell/Suppression Chamber Nitrogen
Purge Inlet {FCV-76-24)

10 SC

SC

Core Spray Discharge to Reactor
Check Valves FCV-75-26,54

NA Process





0
TABLE 3.7.A (Continued)

~Grou Valve Identification

Number of Power
0 crated Valves

Inboard Outboar d

Maximum
Operating

Time (sec.)
Normal

Position

Action on
Initiating
~S1 nal

Drywell 5P air compressor suction
valve (FCV-64-139)

10 GC

Drywell dP air compressor discharge
valve (FCV-64-140)

10 GC ~

Drywell CAM suction valves
(FCV-90-254A and 254B)

10 GC

Drywell CAM discharge valves
(FCV-90-257A and 257B)

Drywell CAM suction valve
(FCY-90-255)

10

10

GC

GC

*This valve cycles open and closed during normal operation.



TABLE 3.7.B
TESTABLE PENETRATIONS WITH DOUBLE 0-RING SEALS

X-1A

X»1B

X-4

x-6

X-35A

X-35B

X-35C

X-35D

X«35E

X-35F

X-35G

X-47

X-200A

X-200B

X-213A

X-223

Equipment Hatch

If If

DW Head Access Hatch

CRD Removal Hatch

T.I.P. Drives

Power Operations Test

Supp. Chamber Access Hatch

ff ff

Suppression Chamber Drain

Supp. Chamber Access Hatch

DW Flange-Top Head

Shear Lug Inspection Cover 01

ff ff ff Hatch 82

ff ff

ff ff

ff ff

ff ff

ff g3

ff y4

ff g5

O6

ff g7

ff ys

-256-





TABLE
3.7.D'IR

TESTED ISOLATION VALVES

Valve Valve Identification

1-14
1-15
1-26
1-27
1-37
1-38
1-51
1-52
1-55
1-56
2-1192
2-1383
3-554
3-558
3-568
3-572
32-62
32-63
32-336
32-2163
33-1070
33-785
43-13
43-14
63-525
63-526
64-17
64-18
64-19
64-20
64-c. v.
64-21
64-c.v.
64-29
64-30
64-32
64-33
64-31
64-34
64-139
64-140
68-508
68-523
68-550
68-555

Main Steam
Main Steam
Hain Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam Drain
lhin Steam Drain
Service Water
Service Water r. ~

Feedwater
Feedwater
Feedwater
Feedwater
Drywell Compressor Suction
'9rywell Compressor Suction
Drywell Compressor Return
Drywell Compressor Return
Service Air
Service Air
Reactor Water Sample Lines
Reactor Water Sample Lines.
Standby Liquid Control Discharge
Standby Liquid Control Discharge,
Drywell and Suppression Chamber Air Purge Inlet
Drywell Air Purge Inlet
Suppression Chamber Air Purge Inlet
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Drywell Main Exhaust
Drywall Main Exhaust
Suppression Chamber Main Exhaust
Suppression Chamber Main Exhaust
Drywell exhau't to Standby Gas

Treatment'uppression

Chamber to Standby Gas Treatment
Drywell pressurization, Compressor Suction
Drywell pressurization, Compressor Discharge
CRD to RC Pump Seals
CRD to RC Pump Seals
CRD to RC Pump Seals
CRD to RC Pump Seals
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Valve

TABLE 3.7.D (Continued)

Valve Identification
69-1
69-2
69<579
71-2
7 1-'3
7 1-39
71-40
73
ID 3

73 44
73- l5
""-81
74-'l 7
j«-48
7 4-6o1
74-662
jo-17
76-18
76-19

7G-49
76-50
76-51
76-52
76-53
76-54
76-55
76-56
76-57
7o-58
76-59
76-6o
76-61
76-62
76-63
76-64

6P

j6-66
76-67
jo-bb
j7-2A
77-2B
77-15A
77 "15B
84-SA
84-SB
84-SC
S4-8D
84-19
8'l-20
84-600
84-601
S4-6o2
84-603
85-576
90-25'lA
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Purge

Purge

Containment Atmospheric
Containment Atmospheric

Monitor
Monitor

Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containraent Atmospheric Monitor
Containmeht Atmospheric Monitor
Containlncnt Atmospheric Monitor
Drywell Floordrain Sump
Drywell Floordrain Sump
Drywell Equipment Drain Sump
Drywell Equipment Drain. Sump
Containment Atmospheric Dilution
Containment Atmospheric Dilution
Containmcnt Atmospheric Dilution
Containment Atmospheric Dilution
Containment Atmospheric Dilution
Main Exhaust to Standby Gas Treatment
Main Exhaust to Standby Gas Treatment
Main Exhaust to Standby Gas Treatment
Main Exhaust to Standby Gas Treatment
Main Exhaust to Standby Gas Treatment
CRD Hydraulic Return
Radiation Monitor Suction

RWCU Supply
RWCU Supply
RWCU Return
RCIC Steam Supply
RCIC Steam Supply
RCIC Pump Discharge
RCXC Pump Discharge
RCXC Steara Supply
RCXC Steam Supply
HPCI Pump Discharge
HPCX Pump Discharge
HPCX Steam Supply Bypass
RHR Shutdown Suction
RHR Shutdown Suction
RHR Shutdown Suction
RHR Shutdown Suction
Drywe11/Suppression Chamber Nitrogen
Drywell Nitrogen Purge Inlet
Suppression:Chamber Purge Inlet
Drywell/Suppression Chamber Nitrogen
Containment Atmospheric Monitor
Containment Atmospher ic Monitor
Containment Atraospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containlnent Atmospheric Monitor



Valve

TABLE 3.7.D (Continued)
II

Valve Identification

90-254 B

90 +55
90-257A
Oo-257B

Radiation Monitor Dischar ge
Radiation Monitor Discharge
Radiation Monitor Dischat ge
Radiation Monitor Discharge
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TABLE 3.7.E

PREYJNY COFZAI VF."E ISOLATION VALVES REECH EHKOMTE
BErar TIZ SUPPRZSSIOH POOL >rATER ZZVZL

Valve

12- 738
12-741

43-2'3-2".3

43-29A
43 2oB
2-1143
71-14
71-32
71-5~0
71-592
73-23
73-24
73-6O3
73-6O9
74-722
75 57
75-59

Valve Identifi.cation

Au iliary Boiler to RCIC
AuxiliaryBoiler to RCIC
RIB Suppression Chamber Sample Lines
R'iR Suppression Cham':er Sample Lines
R:iR Suppression Chamber Sample Lines
RRR Suppression Ch"mber Sample Lines
Demineralized Hater
RCXC Turbine Exhaust
RCIC Vacuum Pump Discharge
RCIC Turbine Exhaust
RCIC Vacuum Pump Discharge
IGCI Turbine Exhaust
KECX Turbine Exhaust Drain
HEI Turbine Exhaust
HPCX Exhaust Drain
RHR
Core Spray to Auxiliary Boiler
Core Spray to AuxiliaryBoiler
Core Spray to Auxiliary Boiler
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TADLE 3.7.F

PRZUNY CO>PiAIIIIZÃZ ISOZATIOII VALVES LOCATED Lf
UA~ SPA~~ SEISIIIC CLASS 1 LI:ZS

Va1ve

74-53
74 54

74-58
74-6O
74-61
74-67
74-oQ
",4-71
~4 rp

4
pe4 ~5

I
«4 reD

75-25
75 25
75-53
75-54

Valve Identiiicat5.on

RIIR LPCI Discharge
MR
RHR Suppression Chamber
RIR Suppression Chamber
MIR Drywe11 Spray
RHR Drywall Spray
RHR LICI Discharge
RHR L'PCI Discharge
RHR Suppression Chamber
MR Suppression Chamber
R1IR Dr~iel3. Spray
MR Dr>well Spray
MIR Head Spray
RHR Head Spray
Core Spray Discharge
Core Spray Di,scharge
Core Spray Discharge
Core Spray Discharge

Spray
Spray

Spray
Spray
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TABLE 3.7.G

(This table intentionally left blank)
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TABLE 3.7.H (Continued)

X-1073

X-108A

X-108B

X 3.09

X-110A

X»110B

X-230

Spare (testable.e)

Pover

CRD Rod Position Induc.

N tI

Pover

CRD Rod Position lndic.

Containment Air Monitoring S.rstem

S/RV Test Instrumention (Temporary)
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BASES

.a h 4.7.A Primar Containment

The integrity of the primary cortainment and operation of the core ~

standby cooling system in combination, limit the off-site doses to,
values less than those suggested in 10 CFR 100 in the event of a
break in the primary system piping. Thus, containment integrity is
specified whenever the potential for violation of the pr imary reactor
system integrity exists. Concern about such a violation exists when-
ever the reactor is critical and above atmospheric pressvre. An
exception is made to this requ'.rement during initial core loading
and While the lOw pOwer teSt prOgram iS being COnduCted and ready
access to the reactor vessel is required . There will be no pressure
on the system a. this time, thus greatly reducing the chances of a

pipe break. The reactor may be taken critical dvring this period;
however, restrictive operating procedures wi ll be in effect again
to minimize the probability of an accident occur ring. Procedures
and the Rod Morth Minimizer ~ould limit control worth such that a
rod drop would not result in any fuel damage. in addition, in the
unlikely event that an excursion did occur, the reactor building
and standby gas treatment system, which shall be ooerational during
this time, offer a sufficient barrier to keep offs~te doses mll
below 10 CFR 100 limits.

e
The pressure sv-pr !ssion pool water provides the hea'. s> n'k for the
reactor primary sys:em energy r.lease fol)owing a postulated ru)tore of
the SyStem. The preSSure SuppreSSiOn Chamber water VOlume muSt abSOrb
the asSoCiated decay and structural sensible heat releaseg during primary
SyStem blOwdOwn frOm 1,035 pSig. SinCe all Of the gaSeS in the drywe'',
are purged into the pressure suppression chamber air space during a oss1

of coolant accident, the pressure resulting from isothermal c'ompression
plus the vapor Dressure o, the liquid must not e~ceed 62 psig, the
suppression chamber maximum pressure. The design volume of the
suppression chamber (water and air) was ottained by considerino that the
total volume of reactor coolant to be concensed is discharged to the
suppression chambe" and that the drywell volume is pu~ged to the
suppression chamber.

Using the minimum or maximum water levels given in the specification con-
tainmenc pressure during che design basis accident is approximately 49 psig,
which is below the maximum of 62 psig. The maximum water level indi-
cation of -1 inch corxesponds to a downcomex submergence of 3 feet
7 inches and a water volume of 127 800 FT with or 128 700.FT, without thedrvwell-suDDression chamber. differential pressure control. 'he minimum
water level indication of +.25 inches with differential pressure control
and -7.25 inches without differential pressure control corresponds
to a downcomer submergence of approximately 3 feet and a water volume
of aomoximately 123,000 cubic feet. Naintainine the ~ter 1~v~1
between these levels will assure that the torus warer volume and down-
comer submergence are within the aforementioned limits during normal
plant operation. Alarms, ad)usted for instrument erxor, will notify
the operator when the limits of the torus waxer level are approached.

The maximum permissible bulk pool temperature is limited by the potential
for stable and complete condensation of steam discharged from safety relief

1 d ade uate core spray pump net positive suction head. Ac reactor
vessel pressures above approximately 555 psig, the bulk pool tempera ureature shall
not exceed 180 F. At pressures below approximately 240 psig, the bulk
tern erature may be as much as 184 F. At intermediate pressures, linear
interpolation of the bulk temperature is permitted.
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They also represent the bounding upper limits that are used
in suppression pool temperature response analyses for safety
relief valve discharge and LOCA cases. The actions required
by specification 3.7.c-f assure the reactor can be de-
pressurized in a timely manner to avoid exceeding the
maximum bulk suppression pool water limits. Furthermore,

'he184oF limit provides that adequate RHR and core spray
pump NPSH will be available without dependency on containment
overpressure.

Should it be necessary to drain the suppression chamber,
this should only be done when there is no requirement for
core standby cooling systems operability. Under full power
operation conditions, blowdown from an initial suppression
chamber water temperature of 95oF results in a peak long
term water temperature which is sufficient for complete
condensation.

Limiting suppression pool temperature to 105oF during
RCIC, HPCI, or relief valve operation when decay heat and
stored energy is removed from the primary system by
discharging reactor steam directly to the suppression
chamber ensures adequate margin for controlled blowdown
anytime during RCIC operation and ensures margin for
oomplete condensation. of steam from the design basis
lass-of-coolant accident.

In addition to 'the limits on temperature of the suppression
chamber pool water, operating procedures define the action
to be taken in the event a relief valve inadvertently opens
or sticks open. This action would include: (1) use of all
available means to close the valve, (2) initiate suppression
pool water cooling heat exchangers, (3) initiate reactor
shutdown, and (4) if other relief valves are used to
depressurize-the reactor, their discharge shall be separated
form that of the stuck-open relief valve to assure mixing
and uniformity of energy insertion to the pool.

If a loss-of-coolant accident were to occur when the reactor
water temperature is below approximately 330 F, the
containment pressure will not exceed the 62 psig code
permissible pressures even if no condensation were to occur.
The maximum allowable pool temperature, whenever the reactor
is above 212 F, shall be governed by this specification.
Thus, specifying water volume-temperature requirements
applicable for reactor-water temperature above 212 F
provides additional margin above that available at 330 F.
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In conjunction with the Mark I Containment Short Term Program, a plant unique
analysis was performed ("Torus Support System and Attached Piping Analysis for
the Browns Ferry Nuclear Plant Units .1, 2, and 3," dated September 9,~1976 and
supplemented October 12, 1976) which demonstrated a factor of safety of at
least two for the weakest element in the suppression chamber support system
and attached piping. The maintenance of a drywell-suppression chamber differen-
tial pressure of ]..].psid and a suppression chamber water level corresponding
to a downcomer submergence range o'f 3.Q6 feet to3.5Q feet will assure the
integrity of the suppression chamber when, sub)ected to post-LOCA suppression
pool hydrodynamic forces.

~Iaertin

The relatively small containment volume inherent in the GE-BWR pressure suppres-
tion containment and the large amount of sirconium in the core are such that
the occurrence of a very limited (a percent or so) reaction of the zirconium
and steam during a loss-of-coolant accident could lead to the liberation of
hydrogen combined with an air atmosphere to result in a flammable concentration
in the containment. If a sufficient amount of hydrogen is generated and oxygen
is available in stoichiometric quantities the subsequent ignition of the hydrogen
in rapid recombination rate could lead to failure of the containment to maintain
a low leakage integrity. The <4X hydrogen concentration minimises ahe possibility
of hydrogen combustion following a,.loss-ofmoolant accident.
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BASES

The interior surfaces of the drywell and suppression chamber are coated as
necessary to provide corrosion..protection..and to provide a..more..easily.
decontaminable surface. The surveillance inspection of the internal surfaces
each operating cycle, assures, timely detection .of..corrosion. Dropping the
torus water level to one foot below the normal operating level enables an
inspection of the. suppression chamber...where problems would first begin
to show.

The pr imary containment preopexa t ional te st pressures arc based upon
the caloulated primary oontainmont pressuxe response in the event of a

loss-of-ooolant accident. The peak drywcll pressure would. be about 49
psig which would xapidly reduoe to less than 30 psig within 20 seconds
following the pipe brcak. Following the pipe break, the suppression
chamber pressure rises to 27 psig within 25 seconds, equalizcs with
drywall pressure> and decays with the drywell pressure decay.

The design pressure of the drywoll and suppression chamber is 56
psig. The design leak xate is 0.5 peroent per day at the px'assure of
56 psig. As pointed out above> the pxessure response of the drywell
and suppression chamber following an accident would be the same after
about 25 seconds. Basod on tho calculated containment pressure
response disoussed above, the px'imary containment preoperational test
pressures «ere ohoson ~ Also based on the primary containment pressure
response and tho faot.that tho drywall and suppxession chamber
function as a unit> the pximaxy containment will be tested as a unit
rather than the individual components separately.

The caloulated radiological doses givon in Section 14.9 of the FSAR
were basid on an assumed leakage rate of 0.635 percent at the mazimum
calculated pressuxe of 49.6 paid The doses calculated by the NRC
uiing this bases axe 0.14 rem, whole body passing cloud gamma dose,
and 15.0 rem> thyroid dose> which are respectively only 5 z 10 'nd
10-x times the 10 CPR 100 reference doses'ncreasing the assumed
leakage rate at 49.6 psig to 2.0 percent as indicated in the
specifications would inox'ease those doses approzimately a factor of 3,
s'till leaving a margin between the calculated dose and the 10 CFR 100
x of erence values ~

,Establishing the test limit of 2.0%/day pxovides an adequate
margin of safety to assure the health and safety of the general
public. It is further considered that tho .allowable leak rate should
not doviate significantly
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t. WITfNO COllDXTIOllS FOlt OPEltATION

3.q Auxtt.IADY ELEcTltrcAL sYDTEv

SUttVRIt,t.ANCE ltEQUTAEHRWTS

».9 AOXILIAllYELECTltICht SYSTRH

b. Tho units 1 and 2»-kV
shutdown boards. are
energized.

c. The»80-V shutdown boards
associated wit,h tho unit
arc energizcrl.

-d. The units 1 and 2 diesel
auxiliary boards are
energized.

wit.h l»st< <>ctions ljnnrd or<

the mnnufar.t»rrr's
recomr«en<lotions.

o. Once c month a sample of
diesel fuel shall be
checkcrl for qun 1 1 ty. Thr.
quail.ty shall be withtn
occcptnbto limits specified
in Table 1 of'he latest
revision to ASTH D975 nnd
1oggerl.

l.oan of vol tapn and <tcgtudcd
voltage relays opetnble on
4-kV shut<town boards h, D,
C, an<i Ir.

f. Shutdown busses 1 and 2
energized.

g. The 480V Rx. HOV Boards
D 6 E ste energized with
H-0 sets 2DN,2DA,2EN, and
2EA in service.

5. The 250-volt unit and
shutdown board'atterios and
n bnttor7 charger f'r earh
battery boards are operable.

6. Logic Systems

a. Common accident signal
logic system is operablc.

h. »80-V load shedding logic
system is operable.

7. There shall he a miriimum
of'03

< 300 gallons of'iesel
fuol in the standby,diesel
generator fuel tanks.

.2 ~ D. C. Power Syst.cm - Onlr.
Dattcrlos (2i~O-Volt) Diesel
genera tor Du t t.cr les ( 125-Vol t)
nnd Shut<low<> ttonrd Dnt.t.r< 1 ra
(250-Volt.)

a. Every week thc spec t flr.
gravity and the voltage

of'hepilot cell, and
tompcrnt»rc nf an adJnrent
cell and nvcrall battery
vol'tnge shall be measured
nnd lagged .

b. Every three months tho
mennurements shall ho made
of voltage of'ach coll to
ncnrnnt 0. I volt, spool.fic
gravity of'ach cell, and
tcmpcrat»ro of'vcry f'l ft.h
cell. These measurements
shall bc logged.

cd A battrry rated dinchnrg<
(capacity) test shall br.
performed and the voltage,
time, urrrl output curre«t
measurements shall be
logged at intervals not to
exceed ?» month,,
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. 3o9 AUXILIARYELECTRICAL SYSTEM

shutdown boards an d
undervoltage relays are
operable. (Within the
surveillance schedule of
4.9.A.4.b).

12. When one 480-volt shutdown
board is found to be
inoperable, the reaotor will
be placed in hot standby
within 12 hour s and cold
shutdown within 24 hours. :

LIMITINQ CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.9 AUXILIARYELECTRICAL SYSTEM

13. If one 480-V RMOV board MW-
'set is inoperable, the
reactor may remain in
operation for a period not to
exceed seven days, provided
the remaining 480-V RMOV

board m-g sets and their
associated loads remain
operable.

14 . If any two 480-V RMOV board M-G
sets become inoperable, the
reactor shall be placed in
the cold shutdown condition
within 24 hours.

15. If the requirements for
operating in the conditions
specified by 3.9.B.1 through
3.9.B.14 cannot be met, an
orderly shutdown shall be
initiated and the reactor
shall be shutdown and in the
cold condition within 24
hour s.
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. WE

LIMITING CONDITIONS FOR OPERAT10H SURVEILLANCE REQUIREMENTS

3o9 AUXILIARYELECTRICAL SYSTEM~

~C. 0 eration in Cold Shutdown

4.9 AUXILIARYELECTRICAL SYSTEM

Mhenever the reaotor is
in cold shutdown condition with
irradiated fuel in the reactor,
the availability of electric
power shall be as speoified in
Section 3.9.A except as specified
herein.

1. At least two units 1 and 2
diesel generators and their
associated 4-kV shutdown
boards shall be operable.

1

2. An additional source of power
consisting of at least one of
the following:

a. The unit 1 or 2 unit
station servioe
transformers energized.

b. One 161-kV transmission
line and its assooiated
common station servioe
transformer energized.

c. Either 161-kV line, one
cooling tower transformer
and the bus tie board
energized and capable of
supplying power to the
units 1 and 2 shutdown
boar'ds energized.

d. A third operable diesel
generator.

3. At least one 480«V shutdown
board for each unit must be
operable.

4 . One 4BO-V RMOV board motor-
generator {M-0) set is
required for eaoh RMOV board

„{D or E) required to support
operation of the RHR system
in accordance with 3.5.B.9.
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~ 9 BASES'oon')

control functions, operative power for unit motor loads, and
alternative drive power for a 115-volt a-o unit preferred
motor -generator set. One 250-volt d-o system provides power
for oommon plant and transmission system contr ol funotions,
drive power for a 115-volt a-c plant preferred motor-
generator set, and emergenoy drive power for certain unit
large motor loads. The four remaining systems deliver
control power to the 4160-volt shutdown boards.

Each 250-Volt d-c shutdown board control power supply can receive
power from its own battery, battery charger, or from a spare charger.
The chargers are powered from normal plant auxiliary power or from the
standby diesel-driven generator system. Zero resistance short circuits

. between the control power supply and the shutdown board are cleared by
fuses located in the respective control power supply. Each power
supply is located in the reactor building neer the shutdown board it
suppi«s ~ Each battery is located in its own independently ventilated
battery room,

The 250-volt d-c system is so arranged, and the batteries sized
such, that the loss of any, one unit battery will not prevent the safe
shutdown and cooldown of all three units in the event of the loss -of
offsite power and a design basis accident in any one unit. Loss of
control power to any engineered safeguards control circuit is annunciated
in the main control room of the unit affected. The loss of one
250-Volt shutdown board battery affects normal control power only
for the 4160-Volt shutdown board which is supplies. The station battery
supplies loads that are not essential for safe shutdown and cooldown
of the nuclear system. This battery was not considered in the
accident load calculations.

There are two 480-V ac Reactor Motor-Operated Valve (RMOV) Boards that
contain motor-generator (M-G) sets in their feeder lines. These
480-V ac RMOV boards have an automatic transfer from their normal to
alternate power source (480-V ac shutdown boards). The M-G sets
act as electrical isolators to prevent a fault from propagating between
electrical divisions due to an automatic transfer. The 480-V ac RMOV boards
involved provide motive power to valves associated with the LPCI mode
of the RHR system. Having an M-G set out of service reduces the assurance
that full RHR (LPCI) capacity will be available when required. Since
sufficient equipment is available to maintain the minimum complement
required for RHR (LPCI) operation, a 7-day servicing period is
)ustified. Having two M-G sets out of service can considerably
reduce equipment availability. Therefore, the affected unit shall
be placed in cold shutdown within 24 hours.
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LZHZTZNG CO'EDITIONS FOR OPEPATIOW SURVEILLANCE REOUXREHENTS

l1 FIRE PROTFCTTOH SYSTEMS

e"
~ ~>

4 11 FIRE PROTECTION SYSTEMS

3. The class 4
supervised detec or
alarm circuits will
be tested once each
two months at the
local panels.

D. Rovin Fire Watch

n r<Jv ing fire watch will
tou" each area in which
aut»....a"ic fire uppression
systems are to be
installed (as described in
the "Plan for Evaluation,
Pepa r, and Return to

,Se. ~ice of Brnwns Ferry
Vnits 1 and 2," Section X)
at jntc rvals no greater
th.an 2 hours. h keyclock
recording type system
shall be used to monitor
the rou..es of the rovingfire watch. Tha patrol
«i 11 lie di "con tiiiued as
the automatic suppression
.".,stems are insta11ed and
made operable fox'ach
spec'i d ar '..

The circuits between
" th'.- lou~1 panels in

4. 11. C. 3 and the main
control room will be
t es t ed monthly.

5. Smoke detector
sensitivity will be
checked in accordanc~
with manufacturers
instruction annually.

I

D. Rovin Fire Watch

A monthly walk-through bythe Sa fe ty Engineer will
be made to visually
inspect the plant fireprotection system for
signs of damage,
deterioration, or abnormalconditions which could
jeopardize proper
operation of the system.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTFMS 4.11 FIRE PROTECTION SYSTFMS

E. Pire Protection S stems In ection E. Pire Protection S stems Ins ections

All fire barrier penetrations,
including cable penetration
barriers, fire doors and
fire dampers, in fire xone
boundaries protecting safety
related areas shall be funct-
ional at all times. With one
or more of the required fire
barrier penetrations non-
functional within one hour es-
tablish a continuons fire watch

'n

at least one side of the
affected penetration or verify
the OPERABILITY of fire detect»
ors on at least one side of the
non-functional fire barrier and
establish an hourly fire awatch

patrol until the work is com-
pleted and the barrier is re-
stored to functional status.

F. Fire Protection Or anization
The minimum n-p ant re
protection organization and
duties shall be as depicted
in Figure 6.3-1.

Each required fire barrier
penetration shall be verified
to be functional at least once
per 18 months by a visual inspect-
ion, and prior to restoring a

fire barrier to functional status
following repairs or maintenance
by performance of a visual in-
spection of the affected fire
barrier penetration.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS

G. Air Masks and C linders

A minimum of fifteen air
masks and thirty 500 cubic
inch air cylinders shall
be avai.lable at all times
except that a time period
of 48 hours following
emergency use is allowed
to permit recharging or
replacing..

H. Continuous Fire Watch

A continuous fire watch
shall be stationed in the
immediate vicinity wher e
work involving open flame
welding, or burning is in
progress.

I. 0 en Flames Weldin and
Burnin in the Cable

4. 11 FIRE PROTECTION..'SYSTEMS

There shall be no use of
open flame, welding, or
burning in the cable
spreading room unless the
reactor is in the cold
shutdown condition.
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'5.0 HAJOR

AERICAN

FEATURES

5, 1 S iTE FEATURES

Brovns Ferry unit 2 i's located at Brovns Ferry Nuclear Plant
site on property oMncd by the United States and in custody of
the TVA. The sicc shall consist of approximaccly 840 acres
on the north shore of 'L&eclcr Lake at Tennessee River Rile
29C in Limestone County, Alabama. The minimum distance from
the outside of the secondary containmenc b'uilding to the
boundary of che exclusion area as defined in 10 CFR 100.3
shall bc 4,000 feet.

I

5.2 REACTOR

h. The reactor core may contain 764 fuel assemblics consisting
of 8x8 assemblies
having 63 fuel rods each, and 8x8R and P8x8R assemblies
having 62 fuel rods each.

5.3

B. The reactor core shall contain 185 cruciform-shaped control
rods. The control material shall be boron carbide powder
(B4C) compacted to approximately 70 percent of theoretical
density.

REACTOR VESSEL

The reactor vessel shall be as dcscribcd in Table 4,2-2 of the
FSAR. The applicable design codes shall be as described in
Table 4.2-1 of the FSAR.

5.4 COHTAMAEHT

A. The principal design parameters for thc primary concainwenc
shall be as given in Table 5.2-1 of the FSAR. The applicab)e
design codes shall be as described in Section 5.2 of the FSAR.

B. The secondary containment shall be as de c~ibed in Section
5.3 of che FSAR,

C. Pcnetrations co the primary containment and piping passing
through such penetrations shall be designed in accordance
vich the standards sec forth in Section 5.2.3.4 of the FSAR.

5.5 FUEL STORACE

A. The ~ rrangement of fuel in the neu-fuel storage facility
shall be such that k ff, for dry conditions ~ is less than
0.90 and flooded is less chan 0.95 (Section 10.2 of FSAR).
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ENCLOSURE 2
DESCRIPTION AND JUSTIFICATION

(TVA BFNP TS 179)

Enclosure 2 is oomprised of the following documentation:

detailed written description and Justification.

Unit 2 Reload 4 Supplemental Reload Licensing
Submittal (Y1003J01A40, July 1982).

Errata and Addenda No. 4, July 1982, and No. 5
August 1982, to the Browns Ferry LOCA Analyses,
NED0-24088-1.



ENCLOSURE 2

Description and Justification of Changes
(TVA Browns Ferry Nuclear Plant Technical Specifications)

Chan es Related to Reload 4

(Reference attachments C and D)

Pages vii, 9, 16, 131, 159, 168~ 171, 172, 172a, and 330 - During
the reload 4 refueling, the last of the initial core types-1, -2,
and -3 7X7 fuel assemblies will be removed. Therefore, references
to these fuel types are being deleted. In addition, a MAPLHGR

table for a new fuel type has been added (P8DRB265H).

Pages 19, 25, and 169 - This is the first reload for Bvowns Ferry
unit 2 in which the transients weve analyzed by General Electric
(GE) Company's ODYN code as required by the staff. Additional
citations are being added to the technical specifications to
reference NRC's approval of this code for core reloads.

Pages iii, 27, 30, 181, and 219 - During the reload 4 outage,
the two presently-installed main steam line safety valves'ill be
replaced with 2-stage target rook safety/relief valves (S/RVs)
identical to the other 11 S/RVs. This change was recognized in
the reload analyses. In addition, in sections 2.2 (bases for„
reactor coolant system integrity) and 3.6.D/4.6.D (bases for
relief valves), the value for the total capacity of the 13 relief
valves is being increased to 84.10 percent. The value of 84.10
percent total relief capaoity is derived from the values of
77.63 percent for 12 SRVs operable out of a total of 13 SRVs. The

capacity of 77.63 percent of nuolear boiler rated steam flow, as
listed in the Browns Ferry unit 2, reload 4 Supplemental Licensing
Submittal, was calculated based on certified valve capacity for a
5. 125-inch throat diameter valve (870,000 lbs/hour at 1,090 +

3 percent) issued by the ASME National Board of Boiler and
Pressure Vessel Inspectors. The certified values are obtained by
testing and are listed as 90 percent of the measured capacity
values for conservatism.

Pages ii, viii, 160, 160a, and 172a - As supported by the reload
submittal, the operating limit MCPRs are being changed since the
MCPRs were determined by the ODXN code rather than the REDY

code. OLMCPRs are now calculated from two ourves rather than
being a single value (or a ramp change with fuel exposure).

Pages 160 and 169 - The 7X7 fuel power spiking penalty and the
supporting 3.5.J bases are being deleted since all 7X7 fuel
assemblies are being removed. The deletion of the power spiking
penalties for 8X8, 8X8R, and P8X8R fuel assemblies were previously
approved for Browns Ferry unit 3 by Amendment No. 67 to Facility
License DPR-52 on June 12, 1981.
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B. Chan es Related to Torus Modifications

Numerous modifications are being implemented in the unit 2 torus
during the reload 4 refueling outage as part of the Mark I
Containment Program. These modifications are required by,'NRC to
restore the originally intended margins of safety in the
containment design. The structural modifications to the torus
containment include addition of torus tiedowns, addition of ring
gir der reinforcement and reinforcing attached piping nozzles.
Vent system modifications include shortening the downcomers,
adding local reinforcement to the vent header, and adding new tie
bars to the downcomers. Attached piping is being strengthened
including modification of the ECCS header support. Many changes
are being made to the safety/relief valve piping system including
adding quencher arms to the ramshead, adding quencher arm and
ramshead supports, adding 10-inch vacuum valves, reinforcing the

. ring girder at the SRV hanger attachment, rerouting of piping, and
adding new snubbers and supports for the piping.

Page 145 - The two-pump 15,000 gpm LPCI test surveillance 4.5.B.1
was determined to induce vibrations in the RHR return line to the
torus. To eliminate the vibration, an orifice is to be installed
in the return line. However, installation of this orifice plate
also decreases the suppression pool cooling mode of RHR operation
from 15,000 gpm to approxima, ly 13,000 gpm. A new containment
cooling analysis was performed for this configuration, and it was
determined that this flow rate induces a long-term suppression
pool temperature well within that necessary for stable and
complete steam condensation and for adequate RHR and core spray
pumps net positive suction head.

Pages 227, 267, and 269 - The minimum torus water level limits in
section 3.7.A.1.a and in the bases for this section are being
changed from -7 inches (differential pressure control greater than
0 psid) to -6.25 inches and from -8 inches (0 psid differential
pressure control) to -7.25 inches, a change in each case of 0.75
inch. Ther e are 15-inch by 15-inch sealed box beams being added
as support for the safety/relief valve lines and HPCI-RCIC
internal supports. Addition of these supports will result in
appreciable water displacement. Calculations indicate that the
box beams and HPCI-RCIC supports will increase the torus water
level approximately 3/4-inch due to their presence. This rise in
the torus water level is reflected in these revised technical
specification values.

Pages 233 and 234 — Since the torus is being extensively upgraded
to withstand dynamic loading significantly beyond that originally
expected, extended operation of relief valves above a suppression
pool temperature of 130 F is not expected to be a safety concern
warranting placing the reactor in cold shutdown and performing a
torus inspection. This requirement is therefore unnecessary and
deletion is proposed.

Pages 235a and 269 - In section 3.7.A.6.a and the bases
therepf ;;„ the setpoint for the dr ywell suppression chamber
(wetwell) differential pressure control (4P) is being changed from
1.3 psid to 1. 1 psid. Downcomer water clearing loads are greatly
reduced by physically shortening the downcomers (by almost
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one foot) and imposing a drywell-wetwell AP. The Browns Ferry
unique loads were determined by considering a differential
pressure of 1.10 psid at the maximum allowable torus water level.
In order to be consistent with this analysis, the technical
specification associated with the AP control has been established
at.'.10 psid.

Page 256 - Table 3.7.B has been revised to inct.ude penetration
X-223. This penetration has been installed to provide another
suppression chamber access hatch to facilitate the torus
modifications.

Pape 266 '- Table 3.7.H has been revised to include temporary
electrical penetration X-200A-SC which is integral to torus access
hatch X-200A. This electrical penetration is designed to
accommodate instrumentation for the S/RV-torus integrity test
program. This penet;ration is to be removed at the first
opportunity foll.owing the test; program.

Papes 267 and 268 - The'.7.A and 4.7.A bases for the suppression
pool -temperature limits were founded on the Humboldt Bay and
Bodega Bay tests. Consistent with the long-term torus int;eprity
program of NUREG-0661 and NUREG-0783, the bases require change to
account for steam mass fluxes through the S/RV T-quenchers. The
proposed bases descr ibe assurances of stable and complete
condensation of steam discharged through the S/RVs and adequate
RHR and cor e spray pump net positive suction head.

Page 273 — The specific references to drywell and suppression
chamber coatings are being deleted. There is some variation
between the Bro<cns Ferry units in the type and application of the
coating, particularly due,to the Hark I modification program.
Therefore, the technical specification bases are being generalized
so that technical specification changes will not be required each
cycle. Control of the torus coating will be maintained by
internal TVA coating programs.

C. i<iscellaneous Plant Yodifications and Administrative Technical
S ecification Chan.es

1. 480V HOV Boards Tie-In and LPCI H-G Sets Installation

Pages 293a, 297b, 298, 300, and 330 — Amendment No. 45 to
Facility License No. DPR-52 for Browns Ferry unit 2 dated
Hay 11, 1979 adds a license condition authorizing
modifications to the power supply for certain LPCI valves.
The modification ensures that the 480V ac reactor HOV boards,
with the associated autotransfer feature, will be isolated
from the redundant divisional power supplies. The associated,
technical specifications are consistent with those approved in
Amendment No. 75 t;o Facility License No. DPR-33 for Browns
Ferry unit 1 dated September 3, 1981.

2. Thermal Power Monitor

Pape 8 — Add "Flow Biased" to title oi section 2.1.A.1.

Pape 10 Add .,ection p 1 A 2 c
L,c
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Page 20 - Reword basis 2.1.A.1 to reflect features of the
thermal power monitor.

Page 22 — Add basis 2. 1.A.4 to describe high neutron
flux scram fixed trip.
Page 33 - Change table 3. 1.A to reflect addition of the fixed
trip function.

Page 36a - Add notes 24 and 25.

Page 37 - Change table 4.1.A to reflect addition of fixed
trip.
Justification

The addition of the thermal power monitor will pr event a fl'ow-
biased neutron flux scram when a transient-induced neutron
flux spike occurs that is a short time duration and does not
result in an instantaneous heat flux in excess of transient
limits. Neutron flux is damped by'pproximately a 6-second
fuel time constant. This feature will reduce the number of
scrams due to small fast flux transients such as those which
result from control valve and MSIV testing and small
per turbations in water level and pressure.

Safet Anal sis

The APRM flow-biased scram will occur when the fuel sur face
heat flux resulting from a neutron flux transient reaches a
point equivalent to the thermal power trip setpoint. This is
done by passing the neutron flux signal through a filter
network with a time constant shorter than that representative
of the fuel thermal time constant. There is a separate trip
unit which initiates a scram at less than 120-per cent
instantaneous neutron flux. This scram function is the basis
for transient and accident analysis, and no credit is taken
for the flaw-biased scram function. Any flow-biased scram
function therefore provides additional margin from fuel damage
beyond that of the transient analysis.

Scram'ischar e Instrument Volume

Padres 37, 39, and 40. The''long-term modifications to the scram
discharge volume and instrument volume (SDIV) necessary to
resolve problems related to the par tial rod insertion event
are being implemented during this outage. To upgrade the
reliability of the SDIV instrumentation, two of the float-type
level switches are being replaced by diverse differential
pressure switches. Tables 4. 1.A and 4. 1.B are therefore
being revised to reflect that these analog-type devices will
also require surveillance testing.
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Revisions to Tables .7.A throu h 3.7.G Primar Containment
Isolation

Tables 3.7.A to 3.7.G are being revised to reflect several
plant modifications. All revisions to these tables that were
submitted in previous technical specification submittals are
also being incorporated in these proposed revisions. The
revisions to these tables will supersede revisions of the
following submittals: T.S. 92, 123, 133, and 146.

Table .7.A

FCV-1-55 and -56 drain valves are required to be open for
extended periods during power operation. Therefore, these
valves will be considered as normally open and technical
specification surveillance requirement 4.7.D.1.b will apply.

A footnote is being added to reactor water sample line
isolation valves to clarify the actual isolation trip signals.
These valves isolate only on reactor vessel low-low water
level (470 inches) and main steam line high radiation.

An error which inadvertently listed the suppression chamber
drain valves as FCV-74-57, 58 is being corrected to read
FCV-75-57, -58.

Valve FCV-69-12 is being deleted from table 3.7.A. This valve
is not a containment isolation valve. Isolation is provided
by check valves 69-579 and 3-572.

In response to NRC generic letters of September 27, 1979 and
October 22, 1979 to "All Light Water Reactors," TVA is
modifying the containment purge system for unit-2 during this
outage to satisfy applicable requirements of NRC Branch
Technical Position CSB 6-4 regarding valve closure times and
addition of debris screens. Pages 251 and 252 are being
revised to reflect the significant reduction in the maximum
allowable operating time. On the nitrogen purge valves, the
operating time is being reduced from 10 seconds to 5 seconds
and on the purge inlet and isolation valves, the operating
time is being reduced from 90 seconds to only 2.5 seconds.
The faster valve closure times significantly reduce potential
offsite doses. The addition of the debris screens provides
protection against foreign material entering the purge ducting
and interfering with closure of the purge valves. In our
letter of June 2, 1981, we provided the data and analysis to
demonstrate that the purge valves are adequate for closure
against the design basis loss-of-coolant accident forces.

The drywell exhaust valve bypass to the SBGT system (FCV-64-
31) and the suppression chamber exhaust valve bypass to the
SBGT system (FCV-64-34) are being changed from "C" to "0" and
from "SC" to "GC." This will permit operation of the dr ywell
to torus hP compressor in automatic as it was orginally
designed to be operated.



The normal operation of FCV-71-7A, 7B are being changed from
"0" to "C" and the action on initiating signal from "GC" to
"SC." The normal position of these valves is closed. ~i

Change "FCV-75-57, -58" to "FCV-73-6A, -6B." These valves
were incorrectly numbered in the table.

Valves FCV-64-139 and -140 are being added to table 3,7.A.
These dr ywell AP air compressor suction and discharge valves
are containment isolation valves and should be verified for
operating time. These valves are a part of the addition of
the drywell pressurization system.

The following additions are proposed for table 3.7.A because
these valves were inadvertently omitted in this table. These
valves are all containment isolation valves and should be
verified for operating time.

FCV-84-19, -20, CAD system torus/drywell exhaust to SBGT
FCV-76-24, drywell to suppression chamber nitrogen purge

inlet
FCV-75-26, -54, core spray discharge to reactor check valves
FCV-90-254A and B, drywell CAM suction valve
FCV-90-257A and B, drywell CAM discharge valves
FCV-90-255, drywell CAM suction valve

Tables 3.7.D throu h 3.7.G

Tables 3.7.D through 3.7.G have been completely revised to b'

more consistent with standard technical specifications. These
tables contain a "Test Medium" and "Test Method." The
proposed tables have been revised to contain the "Test Medium"
within the title of the table and eliminate the "Test Method"
altogether . The standard teohnical specifications do not
contain a test method for testing isolation valves. In
addition, the test methods for these valves are contained in
their specific testing instructions and therefore should not
be contained in the technical specifications. The deletion of
the test methods from the table does not have any adverse
impact on safety.

Table 3.7.D

Test connections were added to unit 2 so that the following
valves could be tested.

FCV-2-1192, service water
FCV-2-1383, service water
FCV-33-1070, service air
FCV-33-785, service air

FCV-64-141 has been deleted from this table. It is not an
isolation valve and is not tested.

Table 3.7.E

Table 3.7.E has been revised to include valve 2-1143 which is
now being tested.





FCV-74-722 has also been added to table 3.7.E. This valve was
inadver tently omitted.

~Sununar

The plant modifications and changes described above are
significant improvements in plant safety. Tables 3.7.A
through 3.7.G have been revised to reflect all plant
modifications affecting the primary containment isolation
system. These proposed revisions reflect changes which
do not adversely affect plant safety.

Administrative Chan es

Pages ii, iii, and v — Technical specification titles for
sections 3.5/4.5.A, 3.5/4.5.J, 3.6/4.6.H, 3.7/4.7.H, 6.9,
6.10, and 6.11 were modified to correctly reflect the
respective technical specification.

Pages iii, 19, 182, 221, and 222 — The paragraph title
pertaining to recirculation pump operation has been changed to
be more consistent with the specification intent.
Additionally, section 2. 1 of "the technical specifications
contains the bases for the "limiting safety system settings
related to fuel cladding integrity." At the bottom of page 19

there is presently a paragraph relating to operation in the
natural circulation mode. This paragraph is being moved

verbatim to the bases for recirculation pump operation on

page 221 which is a more appropriate location. There is no
safety significance to this reformatting of the technical
specifications.

Page iv - The page numbers for technical specification titles
for 3.11/4.11.A and 6.2 were corrected to reflect the actual
page numbers.

Pages iv, 321, 322, and 323 - Technical specifications
3.11/4.11.F through 3.11/4.11.I were given titles to be
consistent with the present format. The table of contents
were also corrected to reflect this change.

Page vii - Tables 3.5-1 and 4.9.A.4.c were added to the "List
of Tables." These tables were inadvertently omitted from this
list. In addition, table 6.3.A was removed from the list.
The table has previously been removed from the technical
specifications by amendment No. 48.

Pages 66 and 98 - An editorial change was made to more
accurately indicate that HPCI suction switchover is made on

condensate header level rather than condensate tank level.

Page 99 - Surveillance requir ements due to addition of RCIC

steam flow isolation time delay relay have been added.
Surveillance on HPCI time delay relay required by NUREG-0737,
item II.K.3.15 is also added.





Pages 143 and 145 -, These changes are administrative changes
that remove references to nonapplicable technical
specification requirements. These changes do not affect any
actual limiting conditions for operations; therefore, plant
safety is not affected.

Page 169 - Reporting requirements changed to be consistent
with other units.




