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SAFETY LIMIT

o
-

LIMITING SAFETY SYSTEM SETTING

1.1

FUEL _CLADDING INTEGRITY

Applicability
Applies to the interrelated

variables associated with fuel
thermal behavior. .

Objective
To establish limits thch

ensure the integrity of the
fuel cladding.

Speci. fications

A. ‘Thermal Power Limits |

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

Wwhen the reactor pressure
is greater than 800 psia,
the existence of a minimum
crxitical power ratio
(MCPR) less than 1.07
shall constitute violation
of the fuel cladding
integrity safety. limit.

T

2 1 FUEL CLADDING XNTEGRITY

Applicability

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

Objective

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

Specification

The 1limi“ing safety system
settings shall be as specified
below:

A. Neutron Flux Trip Settings

1. 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:

S<£(0.66W + SuX)
where:

S = Setting in per-
cent of rated
thermal poweér
(3293 MWt)

W = Loop recircu-
lation flow
rate in per-
cent of rated
(rated loop
recirculation
flow rate equals

34,2x106 1b/hr)

—

.
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‘ SAFETY? LIMIT LIMITING SAFETY SYSTEM SETTING

- : '
1.3 [EUEL CLACDING INTEGRITY | 2.1 FUEL CLADDING INTEGRITY

. .. In the event of operation with the
core maximun fraction of limiting’
power density (QEFLPD) greater than -
fraction of rated thermal pouer (FRY) ™.
the setting chall be modificd ds . = ot

follows:

S< (0.66W + 54X) _FaPp
. aaLYDd
. c. Por no combination of loop recircu~
lation flow ratc and core theraal
* pover shall the APRM flux scraa trip
getting be alloued to exceed 120X
‘of tated thermal power. '

(Note: These settings assume operation
within the basic thermal hydraulic design
eriteria. These criteria are *
. LHGR =13.4 kw/fc for 8x8,
. - - * gxBR. and PBxBR, and MCER
' within linits oi Specification 3.5.%. If
- {t §{s determincd that cithar of these
design criter.e is being violared,
during operation, action shall be
dniciaced within 15 minutes to réctore
operation vithin prescribnd 1imits
Survefllance requirements for APRM
scrzm setpoint are given in
opecification 4.1.B.

-d." The APRM Rod block trip
setting shall be:

§..< (0.66W +42%)

Sgg = Rod block setting
in percent of rated
thermal powerx
(3293 MWt)

4] = Loop recirculation
flow rate in percent
of rated (rated loop

. . recirculation flow
. a : rate equals.
- : ) . . 34.2 x 108 1lb/hr)







SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

[T
hadadd Y R Y masie: SMuwsncarreae ..

@ wew - v cem smw mme

!
1.1 FUEL CLACDING INTEGRITY i

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 MUt ("25% of
rated thermal power).

10

2.1 FUEL CLADDING INTEGRITY

In the event of operation
with the core maximum fraction
of limiting power density
(CMFLPD) greater than fracrion
of rated thexmal power (¥RP)
the setting shall be modiffed
as follows:

S..$ {0.66W +42% j FRP
re* ( )cm-‘u’o

e. FEixed 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.’

2. APRM and IRM Trip Settings

(Startup and lot Standby Modes).

L
a. ‘APRM--When the

reactor mode switch
is in the STARTUP
position, the APRM
scram shall ke set at’
less than or equal to
15% of rated power.

— N hall

b. IRM--The XIRM scram
shall be get at less
than oxr equal to
1207125 of ful
scale. .

()
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Ad.2

.of loss of clodding integrity. s

BASES

Bocause the boiling transition corrclation is based on o lerge quantity ot
full scale data there is a very high confidence that operation of a fuel
assembly at the condition of MCPR =1.07 would not produce boiling tran-
gition. Thus, although it is not rcquired to establish the safety limit.
additional margin exiats betveen the safety limit and tho actual occurencew

Howvever, {f boiling tranaition were to occur, clad pertoration“vouldwgotﬁﬁ‘

be expected. Cludding temperatures wvould increase to epproxiwately

"11009F which is below the perforation temperature of the cladding

material. This has been verified by tests in the General Electric Test
Reactor (GETR) where fuel similar in design to BFIiP operated above: .
the critical heet flux for a significant period of time (30 minutes)

without clad perforation.

If reactor presourc should ever exceed 1400 psia during morm:l pover

operating (the -1imit of applicability of the bolling transiiion corre-~
lation) it would be aspumed that the fuel cladding integrity Bafety Limit |

has been violated.
In addition to the boiling transition limit (MCPR = 1.07) operation is

constrained to a maxinum LHGR of 13.4 xw/ftfor 8x8,

8x8R,and P8x8R, This linit is reached when the Core Maximum Fraction of

Limiting Power Density equals 1.0 (CMFLPD = 1.0). For the ecdte where Core
Haximun Fraction of Limiting Powver Density exceeds the Froction of Rated
Thermal Power, operation is permitted only at less than 1008 of rated ° 'i
pover and only with reduced APRM scram settings as required by spccification

2.1.A.1.

At pregsures beslow 800 psia, the core elevation pressurs drop (0 povcr,

0 flow) is greater than L,56 poi. At low powers and flows this pressure
differential in mainteined in the bypass regios of the core. Since the
pressure drop in the bypass region is essentislly all elevation head,

the coye precsure drop at low powers and flov will alvaga be greater

than 4,56 psi. Anclyses shov thet vith a flov of 28X103 lbs/hr bundle

flov, bundle pressurc drop is nearly independent of bundle pover and has’

a value of 3.5 psi. Thus,_the bundle flov with a 4.56 psi driving head .
vill be grenter than 28x103 1bs/hr. Full scale ATLAS test data taken ... .
at pressures from 14.7 psia to 800 psis indicate that the fuel assembly -, -.
critical pover at this flov is spproximately 3.35 Mwi. With the design
proking factors this corresponds to a core thermal powsr ox svrc than
50X.. Thus, a core thernal pover limit of 25% for reactor pressures

belov 800 paia is conservative,

]
S

For the fuel in the core during periods vhen the reactor is shut down,. con=;,;
olderation must also be given to vater level requirements duc tS ‘the effect’ *
of decay heat. If water level should drop belov the top of the fuel during '
this time, the ability to remove decoy heat is reduced. "This reduction in
conling capahility could lead to clevated cladding temperatures and clad
rerforation. Az long as the fuel remnino covered vith vater, cufficient
ccoling is availadle to prevent fuel clad perforation. e

' 16
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BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO ERUEL
CLADDING INTEGRITY

The abnormal operational transients applicable to operation
of the Browns Ferry Nuclear Plant have been analyzed
throughout the spectrum of planned operating conditxons 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., 1In
addition, 3293 MWt is the licensed maximum power level of
Browns Ferry Nuclear Plant, and this represents the maximum
steady—-state power which shall not knowingly be exceoded.

Conservatism is incorporated in the trxansient analyses in
estimating the controlling factors, such as void reactivity
coefficient, control rod soram worth, scram delay time,
peaking factors, and axiel power shapes. These 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 Electric boiling water reactor have
been compared with prediotions made by the model. The
comp;risons and results are summarized in Referoncesl, 2,
and 3.

The absolute value of the void reactivity coofficient used
in the analysis is conservatively estimated to be about 25%
greater than the normal maximum value expected to occur
during the core lifetime. The scram worth used has beecn
derated to be equivalent to approximately 80% of the total
scram worth of the control rods. The scram delay time and
rate of rod insertion allowed by the analyses are
conservatively set equal to the longest delay and slowest
insertion rate acceptable by Technical Specifications as
further described in Reference 4, The effoect of scram
worth, scram delay time and rod insertion rate, all
conservatively applied, are of greatest significance in the
early portion of the negative reactivity insertion. The
rapid insertion of negative reactivity is assured by the
timo requirements for 5% and 20% insertion., By the time the
rods are 60% inserted, approximately four dollars of
negative reaotivity has been insertod whioch strongly turas
the transient, and accomplishes the desired effect. The
times for 50% and 90% insertion are given to assure proper
completion of the expected performance in the earlier
portion of the transiemt, 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 exist prior to initiation of the
transients. This cholice of using conservative values of
controlling parameters and initieting transients at the
design power level produces more pessimistic answers than
would result by using expected values of control parameters
and analyzing at higher power levels.

-19-






2.1 BASES

. In summary

1.

2.

3.

u.

The

A.

The licensed maximum power level is 3,293 MWt.

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

The abnormal operational transients were analyzed to a power level
of 3440 MWt.

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

bases for individual set points are discussed below:

Neutron Flux Scram

1.

APRM Flow-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’
constant which is representative of the fuel time constant.

As a result of this filtering, APRM flow-biased scoram will
ocecur only if the neutron flux signal is in excess of thé
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
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2.1 BASES

. IRM Flux Seram Trip Setting (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 startup 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 reactivity 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 IRM
scram would result in a reactor shutdown well before any safety
limit is exceeded. For the case of a single control rod
withdrawal error, a range of rod withdrawal accidents was
analyzed. This analysis included starting the accident at various
power levels. The most severe case involves an initial condition
in which the reactor is just suberitical 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 powver,
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 High Neutron Flux Scram Trip

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 Black

——ei 3 emreme

Reactor power level may be varied by moving control rods or by
varying the recirculation flow rate. The APRM system provides a
control rod block to prevent rod withdrawal beyond a given point
at constant recirculation flow.rate and thus to protect against
the condition of a MCPR less than 1.07. This rod block trip
setting, which is automatically varied with recirculation loop
flow rate, prevents an increase in the reactor power level to

excess values due to control rod withdrawal. The flow variable
' trip setting provides substantial margin

22






2.1

-

BASES .

——
. [

1. J. £ K. Reactor lowv watcr level set point for infitfation of HPCY and
RCIC, closiny wain steam 1solation valves, and ctarting LPCI

and core sSpray pumps.

These systenms maintain adequate coolant Inventory and provide core
cooling wvith the objective of prevencing excessive clad tempecatures.
The design of these systeams to adequately perform the intended func-
tion is baged on the specified low level scram ser point ané initia-
tion set points. Transient anmlyses raporcad in Section 14 of the
FSAR demonstrate that these conditions result in adequatc safaty
sargins for both the fuel and the system pressure.

Refarences

1. Linford, R. B., "Analytical Mathods of Plant Transient Evaluations for
the Ceneral Electric Bolling Water Reactor," NEDO-10802, Feb., 1973,

2. Generic Reload Fuel Application, Licensing Topical Report
NEDE-20411-P-A, and Addenda.

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

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

to NRC Request for- Information on ODYN Computer Model,“ September 5,
1980
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__, LIKITING SAFIZCY SYSTEM SETTING
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REACTOR_COOLANT SYSTEH .INTZGRITY

Applicablilicy

A

.

A,plies to linits on reactor coolant

‘o uten preassuce

Ol-jective

Tv ewtadlioh s limit belov which

the integrfity of the resctor coolant
oywtem {s ot threatened due tn an
overptedsure condition.

é@ec(f!c;tlon

The pressure at the lovest point
of the reactor vessel shall not

exceed 1,375 psig vhenever .
frradiscted fuel (s in the resc~

tor vesssl,

L L

LI I

2.2

- A,

27
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REACTOR COOLANT SYSTEM INTEGRITY

Applicebility

Applien to trip settings of the
instrumente and devices vhich ave
provided to prevent the resctor
oystern safety lisits from being
cxceeded, )

Objectlve

To define the level of the process
varfisbles at which autonatic pro-
tective action fe¢ inftiated to
prevent the pressure safety linit
from beiug exceeded,

Speci{fication

The liniting safety uyo}cn settings
shall be as wpecified belov:

Limiting Safery

Protective Action System Setting

LIRS

1105 psig +

Huclcar eyeten
reliel valves 11 pot (6.
open--nuclear valves)

systen pressure

1115 peig *

11 pes (4
valves)
1125 psig ¢
11 ped (5
valves)
B. Scran--nuclear <1,058 puig
syotem high
prossure

oy prw
LIS - , A .
= e




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 8U.1% of nuclear boiler rated .
steam flow. The analysis of the worst overpressure transienb*"s'g
(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 un “?23
12 valves operable, results in adequate margin to the code‘all o
overpressure limit of 1375 psig. ;. i e

‘3

transient (generator load reject with bypass valve failure - to7 D! ﬁfa:
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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tfin. No.
of
Operable
Inst.
Channels
Per Trip

System(1) (23) Trip Function

1
1

NN N w

N

L .

: ' TABLE 3.1.A

REACTOR PROTFCTION SYSTEM (SCRAM) INSTRUMENTATION RENUIREMENT

Hodes 3in Which Function

Must Be Operable

. 7 Shut- Startup/Hot
Trip Level $ettigg down Refuel(7) Standby Run

Mode Switch in Shutdown ” X X X X
Manual Seram 7 ’ X X X X
IRM (16)

High Flux 4120/125 Indicated X(22) x(22) X (5)

_on scale )

"Inoperable 7 " X X (5)
APRM (16) "(24)(25)

High Flux (Flow Biased) See Spec. 2.1.A.1 ° X
High Flux (Fixed Trip) <£120 % X
High Flux 5155 rated power °~ X(21) X7 (15)
Inoperative (13) X(21) X(17) X
Downscale 23 Indicated on Scale (11) (11) X(12)
High Reactor Pressure 4 1055 psig X(10) X X
High Drywell

Pressure (14) 4£2.5 psig X(8) X(8) X
Reactor Low Water .
Level (14) 2538" above vessel zero X X X
High Water Level in

West Seram Discharge €50 Gallons X X(2) X X
Tank . - -
High Water Level in East <50 Gallons X X(2) X X

Scram Discharge Tank

Action(1)

1.A

1.A

1.A

1.A

1.A

1.A

1.A






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 accordance with 2.1.A.

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 flow 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.. .-,

o
TR

36a.
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.
R

Yode Switch {n
Manual Scram
Y

High Flux

Inoperative

APRH

Bigh Ylux (15Z screm)

o .

TARLE 4,1.4
REACTOR PROTECTION SYSTEM (SCRAM) IMSTRUMENTATION FUNCTIOMAL TESTS

HIXIMOM YUNCTIONAL TEST FREQUENCIES POR SAFETY IRSTR. AND CONTROL CIRCUITS

"

Shutdown

High Flux (Flow Biased)
Bigh Ylux (Fixed Trip)

Inoperative
Dovnscale

Tlov Biss

High Reactor Pressure

Mgh Dryvell Pressure

Resctor Lov Water Level ($5;

High Uster Level fn Scram Discharge Tank
Float Switches

Differential Pressure Sw:l.téhes

Turbine Condenser Low Vacuum

Main Steam Line High Radiation

Group (2)

A

5

w u b wH o

> > =

-

Functional Test

Plsce Hode Svitch in Shutdowvm

Trip Chacnel snd Alarm

Tcip Channel and Alaru (4)

.

Trip Chanael gad Alam (4)

Trip Output Releys (&)

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

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

)
Trip Chasnel and Alam
Trip Channel and *lamm
Trip Channel sad Alara

Trip Channel and Alarm
Trip Channel and Alarm
Trip Channel and Alarm

Trip Channel and Alarm

Hinimun Frequency (3)

Each Refuelfng Outage

Every 3 Yoaths

Once Per Weak During Refuelin

and Before Rach Startup

Ouce Per Week Durisg Refuelin
and Before Each Stsrtup

Before Zach Startup and Weekl
When Required to be Operabls
Once/Week
Oace/Ueek
Ouce/uUeek
Qncefueek
(6)
OnceMonth (1)
OaceMonth (1)

OacefMonth (1)

Once/month
Once/month
Once/month (1)

Once/week

[

DATEET Y Y

wes,

am mem wetes we

=




NOTES FOR_TABLE U4.1.A .

1. Initially the minimum frequency for the indicated tests shall-: .

- be once perxr month.

2. A description of the three groups iv included in the Bases of
this specification.

3. Functional tests are not regquired when the systems are not

. required to be operable or are operating (i.e., already - j;ﬁﬁ?fgﬁiy
If tests are missed, they shall be performed - " 'i°

tripped).
priox to returning the systems to an operable status.

4. This instrumentation is exempted from the instrument channel
test definition. This instrument channel functional test i
will consist of injecting a simulated electrical signal into
the measurement channels.

S. The water level in the reactox vessel will be perturbed and

‘ the corresponding level indicator changes will be monitored.
This perturbation test will be performed every month after
completion of the monthly functional test program. -

6. The funct;onal test of the flow bias network is performed in‘

o

FEE X

MEE LAk SN
74 7

accordance with Table 4,2.C.

7. Calibration of master/slave trip units only.

s

o

¥
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. TABLE 4.1.B
REACTOR PROTBCTION SYSTEM (SCRAM) INSTRUMZNT CALIBRATION

MININOM CALIBRATION PREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CEANNELS

.

-
P

Ccalibration

Instrument Channel - Gr:m__;p (1)
IRM Bigh Plux . (o] * Comparison to APRM on Control-
. led startups {6} -

APRM High Flux ]

output Signal B Heat Balance .

Flow Bias Signal B Calibrate Flow Bias Signal (7)
LPRM Signal B TIP System Traverse (8)
High Reactor Pressure A Standard Pressure Source ’
High Drywell Pressure Standard Pressure Source
Reactor Low Water Level A Pressure Standard
Bigbnﬁiééf Level in Scram Discharge-Volume- -~ -~ -. - Le -

Float Switches A Note (5)
. Differential Pressure Switches B . Calibrated Water Column
Turbine Condenser Low Vacuum A Standard Vacuim Source
Main Steam Line Isolation Valve Closure A Note (5)

Main Steam Line High Radiatdion B

Turbine First Stage Pressure Permissive A

Turbine Stop Valve Closure

Standard Current Source (3)
Standard Pressure Source

Note (5)

A .

.
Lo

Mininmum Frequency (2)
Note (4)

Once every 7 days
Once/operating cycle

Every 1000 Effective
Full Power Hours

Every 3 Months .
Every 3 Months
2very 3 Months

Note (5)
Once/Operating Cycle
Every 3 Months

Note (5)

Every 3 Months
Every 6 Months

Noée (5)
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TABLE 3.2.3 (Centinued)

Minioue Yo. ’

Operable Per s
Trip Svs (1) Finztion Trip Level Settinz Acclon Reoarks
1 Core Spray Trip System bus NIA c 1. Monitors availability of pover o
pover oconitor logic systeos.
1 ADS Trip System bus pover R/A < 1. Monitors availability of paver 2o
wonitor loglc systeas and vaives.
1 HPCI Trip System bus power N/A c 1. Monftors availabilicy of pover 2o
aonitor loglc systeams.
1 RCIC Trip System bus pover ‘ N/A . c 1. MHooitors svailabilicy of pover o
nonitor logic systems.
1(2) Iostrunen: Chaanel - > Elev. 551° A 1. Belov trip setting vill open KPZ!
l Condensate Header Low suction valves to the suppression
Level (LS-73-55A & B) chanber.
1(2) Instrument Channel -~ <7 abové normal water A 1. Above trip setting vill open HPCI
Suppression Chamber High level suction valves to the suppression
Level . chamber,
2(2) Instruzen: Chaonel - _£583" sbove vessel zero. A 1. Above trip setting trips RCIC curdiae.

Reactor High Water Level

1 Instrument Channel -~ < 4so” HZO (7 A 1. Above trip setting faolates RCIC systet
RCIC, Turbine Steanm Line and trips RCIC turbige.
High Flov * .

—
—
~
P






TABLE 4.2.8 (Coutinued)

Yunction Yuncrioaal Test Calibratios - Instrument Check ~
Iastrueent Chaonel (1) ouce/3 woaths none

RHR Pucxp Discharge Pressure

lastrumeot Chsnnel (1) once/3 wooths none
Core Spray Pump Dischatge

Pressure

Core Spray Sperger to RPV d/p 193] . once/3 wooths ouccldn-y ]
Teip Systesm Bus Power Hounitor cace/operating Eyd.c . 'N/K goue
Instresent Channel

Condensste Header Low .-
, Lareel . (1) oace/3 woaths so0e
Instrument Channel

Sappressfoa Chamber High Level (1) oace/) woaths . sone
Instrusent Channel ’ ) '

Resctor Eigh Yater Level (1) ) _ once/3 moaths ocuce/day

Instrament Channel
RCIC Turbine Steam Line Migh Ylow 1) ocace/3 wmoaths mone

Instrioaent Channel
2CIC Stean Line Space Righ' .
- Temperature ’ Q) once/d wonths soae

-

=
.
- e




Function

lastrument Channel
HPCI Turbine Steam Line High Plov

Instrument Channel

HPCI Steams Line Space High

Tenperature

Core Spray Systen lLogic

RCIC Systes (Inftiating) Logie
IRCIC Systen (lzolation) Logic

HPC1 Systen (Inftiating) Logic
lHPCI System (Isolation) logic
3 ADS Logfc

LPCY (Initiating) Logic

LPCI (Containment Spray) logic

Core Spray System Auto Initi{ation
Iohibit (Core Spray Auto
In{tistion)

LICI Auto Inftiation Inhibic
(LPCL Auto Initiation)

TABLE 4.2.3 (Continued)

Punctional Test

(1)

(1
once/6 months
once/6 sonths
once/6 months
oauce/6 sonths
once/6 months
once/6 months

once/6 months

once/6 months

oaca/6 woaths

onece/6é vonths

=

¢))}

1¢))

Calidbration

Instrument Chack

once/) wonths

once/3 conths
(6)
WA
(6)
6)
(6)
(6)
(¢)

(6)

R/A

R/A

none

none
N/A
N/A
H/A
N/A
N/A
K/A

N/A

N/A

H/A

7







BASES:

does provide the operator with a visual indication of neutron level.
The consequences of reactivity accidents are functions of the initial
neutron f£lux. The requirement of at least 3 counts per second assures
that any crggsient, 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
operatjon. Two RBM channels are provided, and one of these may

* be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will
block erroneous rod withdrawal soon enough to prevent fuel ’
damage. The specified restxictions with 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 13,4 kw/ft.

During use of such patterns, it is
judged 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 subcritical
at the rate fast enough to prevent fuel damage: 1i.e., to prevent the
MCPR from becoming less than 1.07. The limiting power transient is
given in Reference 1. Analysis of this transient »hows that the
negative reactivity rates resulting from the scram with luc zveirage
response of all the drives as given in the above specifjcation provide
the required protection, and MCPR remains greater than 1.07.

On an early BWR, some degradation of control rod scram performance

occurred during plant startup and was determined to be caused by

v
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T YHITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5

CORE AND CONTAINMENT COOLING
SYSTEMS

Applicability

Appllch to the operational
otatus of the core and contain-
ment cooling oyotens.

Objoctive

To amssure the operability of

the core and containment cooling
syotemy under all conditions for
wvhich this cooling capability is
an cpecntisl reaponse to plant
abnormalitieo.

Spacification

A. Core Spray System (CSS)

1. The CSS shall be opera-
ble:

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

(2) when there is irra-
diated fuel in the
veasel and when the
reactor veasel pras-
sure {s zreater than
atmoopheric pressure,
except as opacified

in epecification _

3.3.A.2,

4.5

143

CORE AND CONTAINMENT COOLING

SYSTEMS

Applicability

Applies to the surveillanie
requirenenta of tha core and
containment cooling systems when
the corresponding limiting condi-
tion for operation is in effect.

Objective

To verify the operabilicy of the
core and containment cooling
syotems under all conditione for
vhich this cooling capabilicy 1o
an egeontial regponse to plant
abnormalities.

Specification

A. Core Spray System (CSS)

1. Core Spray Systcw Testing.
[ ]

Iten Frequency
8., Simulated Once/
Automatic Operating
Actuation Cycle
test
b. Punp Opora= Once/
bilicy zonth
c. Motor Oncal/
Operatad wonth
Valva
Oparadbility
d. System flov Oncs/3
Yatae: Each wmonths
loop ghall
deliver at
least 62350
gpm againat
a4 systen
head corres-
ponding to a



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

P A Y

3.5. B, Residunl] Heat Removal

System (RHRS) (LPCI and
Containment Cooling)

1, The BHRS shall be
operable:

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

(2) when there is
irradiated fuel
in the reactor
vessel and when
the reactor
vessel pressure
is greater than
atmospheric,
exoopt as
specified in
specifications
3.5.B.2, through
3.5.B.7.

2. With the reactor
vessel pressure less
than 105 psig, the
RHR may be removed
from service {(except
that two RHR pumps-
containment cooling
mode and associated °
heat exchangers 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
oooldown two loops
with one pump per
loop or one loop with
two pumps, and
associated diesel

405'B'

Bey

a2

Residual Heat Removal

System (RHRS) (LPCI and
Containment Cooling)

1. a., Simulated Once/
Automatic Operating
Actunation "Cycle
Test

b. Pump Opera-  Once/

bility month
¢. Motor Opera~ Once/
ted valve month
operability
d. Pump Flow Once/3
Rate months
e. Testable Once/ :
chock valve operating
cycle

Bach LPCI pump shall deliver
9,000 gpm against an indicated
system pressure of 125 psig. Two
LPCY pumps 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 nozzles shall be
conducted once/5 years. A
water test may be performed on
the torus header in lieu of the
air test.







LIMITING CONDITIONS FOR OPERATION

.

SURVEILLANCE REQUIREMENTS

»
"

generators, in the
core spray system are
operable.

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
diesol genorators
remain operable.

146

3. When it is determined
that one RHR pump . Vi

(LPCI mode) is
inoperable at a time
when operability is
required, the
remaining RHR pumps
(LPCI mode) and
active components in
both access paths of
the RHRS (LPCI mode)
and the CSS and the
diesel gencrators
shall be demonstrated
to be operable
immediately and daily
therecafter.,







LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.5.H Maintenance of Filled Discharge Pipe

I.

J.

... bithin 36 hours.

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.

P1-75-20 48 psig
P1-75-48 48 psig
P1-74-51 48 psig
P1-74-65 48 psig

Average Planar Linear Heat Generation
Rate

During steady state power operation. the
Maximum Ayverage 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 showvn in Tables 3.5.I-1, -2, -3,
-4, If at any time during operation it
is determined by normal surveillance that
the limiting value for APLHGR is being
_exceeded, action shall.be initiated- - --—
within 15 minutes to restore operation

to within the prescribed limits. -.If ---
the APLHGR is not returned to within

the prescribed limits within two (2) ,
hours, the reactor shall be brought to - °*
the Cold Shutdown .condition .within.

36 hours. Surveillance and corresponding
action shall .continue until reactor
operation is within the prescribed
Jimits.

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 condition

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

4.5.H Maintenance of Filled Discharge Pipe

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.

1.

Following any period where the LPCI
or core spray systems have not been
required to be opgrable, 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. )

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
indicators-which monitor the dis-
charge lines shall be monitored
daily and the pressure recorded.

I. Maximum Average 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 at225% rated

thermal power. ‘

Linear Heat Generation Rate (LHGR)
The LHGR for 8X8, 8X8R, and P8X8BR
fuel shall be checked daily during
reactor fuel operation at =257 rated
thermal power.







LIMITING CONDITIONS FOR.OPERATION

SURVEILLANCE REQUIREMENTS

3.5 CORE AND CONTAINMENT
COOLING SYSTEMS

3.5.K Minimum Critical Power
Ratio (IMCPR)

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

2=0o0r Tave -T3 , whichever is
A ~%B greater

Q:A=0.90 sec (Specification 3.3.C.1

seram time limit to 20%
insertion from full withdrawn)

. U
€ B=0.710+1.65 [ﬂ]'z(o.osm [Rer 5

" n
Cave = &
L —

| 2

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

’zi = scram time to 20% insertion from
fully withdrawn of the ith rod

N = total number of active rods
measured 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 MCPR 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.
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4.5 CORE AND CONMTAINMENT
COOLING SYSTEMS

4,5.X Minimum Critical Power
Ratio (MCPR)

1. MCPR shall be determined daily
during reactor power operation
at 2 259 rated thermal power and
following any change in power’
level or distribution that
would cause operation with a
limiting control rod pattern

as described in the bases for
Specification 3.3.

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

a. 2= 0.0 prior to initial
seram time measurements for
the cycle performed in
accordance with
Specification 4.3.C.1.

b. 2 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
1imit must be completed
with 72 hours of each scram
time surveillance required
by Specification 4.3.C.







LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREME!NTS

‘ 3.5 CORE AND CONTAINMENT 4,5 CORE AND CONTAINMENT
COOLING SYSTELNMS COOLING SYSTEMS 'x

L. Reportinm Reguirements

If any of the limiting
values identified in
Specifications 3.5.I, J,
or K are exceeded and the

specified remedial action ,
is taken, the event shall
be logged and reported in
a 30-day written report.
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I.

Maintenance of Filled Discharge Pipe

If the discharge piping of the core spray, LPCI, HPCIS, and
RCICS are not filled, 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
thoe operation of these systems, this Technical Specification
requires the discharge lines to be filled 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 Technical Specification purposes.

The core spray and RHR system ‘discharge 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 filled. In addition to the vismual
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
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 tho 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 level
in the pressure suppression chamber head tank and are
monitored daily to ensure that the discharge lines are
filled.

When in their normal standby condition, the suction for the
HPCI and RCIC pumps are aligned to the condoensate 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 filled. Further assurance is
provided by observing water flow from these systems high points
monthly.

Maximum Average Planar Lincar Heat Generation Rate (MAPLHGR)

This specification assures that the peak cladding temperature °
following the postulated design basis loss-of-coolant
accident will not exceed the limit specified in the 10 CFR
50, Appendix K.
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I.

Maintenance of Filled Digscharge Pipe

If the discharge piping of the core spray, LPCI,, HPCIS, and
RCICS are not filled, 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 Specification
requires the discharge lines to be filled whenever the system

vis in an operable condition. If a discharge pipe is not

filled, the pumps that supply that line must be assumed to be
inoperable for Technical Specifiocation purposes.

The core spray and RHR system discharge piping high point
vent is visually checked for water flow once a month prior to
testing to ensure that the lines are filled. The visual
checking will avoid starting the core spray or RHR system
with a discharge line not filled, In 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 makcup 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 the 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 chambor head tank and are
monitored daily to ensure that the discharge lines are
filled.

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 olevation than the
HPCIS and RCICS piping. This assures that the HPCI and RCIC
discharge piping remains filled. Further assurance is

provided by observing water flow from these systems high points
monthly.

Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)

This specification assures that the peak cladding temperature
following the postulated design basis loss-of-coolant )
accident will not exceed the limit specifiod in the 10 CFR
50, Appendix K.
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The peak cladding temporature following a postulated ioss-of-
coolant accident is primarily a function of the average heat
genctation rate of all the rods of a fuel assembly at.any
axial location and is only depondent secondarily on the rod
to rod powoer distribution within an assembly. Sincer oxpected
local variations in power distribution within a fuelr assombly
affect the calculated peak olad tomporature by less than + -
20°F relative to the peak temperature for a typiocal fuel
design, the limit on the average linear heat generation rate
is sufficient to assure that calculated temperatnres ire
within the 10 CFR 50 Appendix K limit. The limiting “value
for MAPLHGR is shown in Tables 3.5.1I-1, -2, -3, —-4. The
analyses supporting these limiting values is presented in
Reference 4.
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3.5.K.

@

‘ 3.5.M.

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
preciuded by a considerable margin when employing any permissible control rod
pattern.

Minimimum Critical Power Ratio (MCPR)

At core thermal power levels iess than or equal to 25%, the reactor will be
operating at minimum recircutlation 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 piant experience and thermal hydraulic
analysis indicated that the resuilting MPCR value is in excess of requirements
by a considerable margin. With this low vold content, any inadvertent core
flow increase would only place operation in a more conserative mode relative
to MCPR. The daily requirement for calcutating MCPR above 25% rated thermal
power is sufficient since power distribution shifts are very siow 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.

Reporting Requirements

The LCO's associated with monitoring the fuel rod operating conditions are
required to be met at atl times, i.e., there is no allowable time in which
the plant can knowingly exceed the Limiting vaiues 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, it 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 initliated as soon as normal survelliance indicates than an
operating iimit has been reached. Each event involving steady state
operation beyond a specified iimit shall be'reported 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.

References

‘1. "Fuel Densification Effects on General Electric Boiling Water

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

« 2. Suppleﬁent 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. Mitcheil, "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 ODIN computer model," Sentember 5, 1980.
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‘ Tnble ?oSoI"l
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

~ *  puel Type: BDB274L
Averaxz Plarar

giposure MAPLHGR

(wd/c) - . (wi/£s)
200 11.2
1.000 ©1L)
5,900 11.9
16,806 BRI
15,006 12.2
20,000 12.1
25,800 1.6
30,900 10.9
35,000 9.9

40,000 : 9.3 *
' Taple 3.5.I-2

MAPLHGR VERSUS AVERAGE - PLANAR EXPOSURE

. Fuel Type! 8DB274YH
Average ?lanar

Ixposure MAPLUGR

fysd/c) (s/E2)
200 1.1
1,000 11.2

5,000 ' 1.3 '

10,000 12,1
15.905 12,2
29,000 12.9
25,900 .5
30,900 10.9
35,000 - 10.0

40,000 9.3




| ' TABLE 3.5.1-'3
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE y
Fuel Types: B8DRB28B4L and P8DRB234L

Average Planar

: G peizs
- . 200 11.2
. 1,000 11.3
5,000 11.8
10,000 12.0
15,000 12.0 hd
20,000 11.8 ’
25,000 11.2
30,000 10.8
35,000 10.0 .
= 40,000 9.4
‘ Table 3.5.I-4
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
" Fuel Types: PSDRB265H
Average Planar
Exposure MAPLHGR
(Mwd/t) (kW/ft)
f + 200 11.5
1,000 11.6 '
5,000 11.9
10,000 ©o12.1
15,000 12,1
20,000 .  .ee—ee 12,0 ' '
25,000 11.6
-~ _ . 30,000 11,2 '
‘n . : 35,000 .7 10.9 ' ] )
40,000 10.5
45,000 10.0
172
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENT

““
w
*

~x I 3.6.F Recirculation Pump Operation

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

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

3. Steady state operation with
both recirculation punps
out of service for up to 12
hours is permitted. During
such interval restart of
the recirculation pumps is
permitted, provided the
loop discharge temperature
is within 75°F of the
saturation temperature of
the renctor vessel water as
determined by dome
pressure. The total
celapsed timec in natural
circulation and onc pump
operation must be no
grecater than 24 hours.

G. Structura]l Inteprity

1. The structural integrity of
the primary system shall be

4.6.E

F‘

¥

v

Jot Pumps

b. The indicated valile of
core flow rate varies
from the value derived
from loop flow -
measurements by more
than 10%. t‘

¢c. The diffuser to lower
plenum differcntial
pressurec reading on an
individual jet pump .
varies from the mean of
all jet pump
differecntial pressures
by morxec than 10%.

Whenever there is
roecirculation flow with the
reactor in the Startup or
Run Mode and one
recirculation pump is
operating with the
equalizer valve closed, the
diffuser to lower plenum
differential pressure shall —
be checked daily and the
differoential pressure of an
individual ject pump in a
loop shall not vary fronm
the mean of all jet pump
differential pressures in
that loop by more than

10%.

Recirculation Puﬁp Operation

Recirculation pump speecds
shall boe checked and logged
at least once per day.

No additional surveillance ’
required. ] ) .

Before starting either
recirculation pump during
steady state operation, check
and log the loop discharge
temperature and dome
saturation temperature.

Structura] Inteprity

Tgplc 4.6.A togcther with
supplementary notes, <
specifies the
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3,6.C Coolant Leaksve ‘

D.

L.

3. If the condition in 1 or 2
above cannot be wmet, an orderly
shutdown shall be {n{tiaced
and the teactor ohall be shut-
down in the Cold Condition
wvithin 26 hours.

Relief Valves

1. w%en pore than one rellef

volves are known to be’

. failed, an orderly shutdown
ahzall be initiantad and the
reactor depressurized to
less than 105 psig within
24 hours. '

et Punps

1. Whenever the reactor is 4in the
etartup or run sodes, all jet
puzps shall be operable. 1f
it i3 determincd thet & jJet
punp is [noperable, or &f tvo
or more jez puny flov instrue-
went fatlures occur and cane~
not be corrected vithia 12
houra, an ordurly shutdown
shall be inttisted and the
‘vesctor shall be shutdovn in
the Co)d Cond{tion vithin 24
houre,

181

4,6,C Coolant Leakage

.

D. Relief Valves

1’
Approximately one-half of all
relfef ‘valves shall be bench-
checked or replaced vith a
bench-checked valve each cpers-
ting cycle. All 1) valves
vill have
been checked or replaced upom
the counletion of every second
cycle.

2. Once during each operating
cycle, each relief valve
shall be manually opened
until thermocouples’ and
acoustic monitors dounstrean
of the valve indicate
steam is flowing from the
valve.

-

3. The integrity of the rellel/
salaty valve bellovs shall be
continuously oonitored,

&, At least one relicf valve shall
be disassenbled and incpecsed
cach operating cycle.

E. Jet Fuops

1. Whenever there i3 recirculation

flov with the reactor in the
" startup or run oodes with both

recirculation pumps runaing,
jet pump operzbility shall be
checked dally by verifying tha2
the folloving conditions co not
occur sinultancously:

‘a, The twvo vecirculation locps
have 3 {low $mdalance o!
152 or nore vhen the pusps
are opersted st tht sant
speed,
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3.6/4.6 BASES

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

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

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

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 reject with bypass valve failure to
open) shows that 12 of the 13 relief valves limit peak system
pressure to a value which is well below the allowed vessel
overpressure of 1375 psig.
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1{ they do differ by )0 percent or more, the core flov rate ncasured by the
Jet pump diffuser differential pressure system must be checked sgainst the
core flov rate derived {rom the measured values of loop flov to core flow
corvrelation, [T the diffavence betveen measured and derived core flov rate
1> 10.percent or more (with the derived value higher) diffuser measurements
vill be taken to define the location within the vessel of failed jet punp
nozzle (or rieer) and the unit shut down for repairs. If the potentisl -~
blovdoun {low ares 'is increased, the system resistance to the recirculation
pump {s also rcduccd] hence, the affected drive pump will "run out” to & *
suhstantially higher flov rate (approximately 115 pevcent to 120 percen:

- (or a afnple nozzle fatlure). 1Uf the tvo loops are balanced in flov at the
‘aame pump specd, the vesistance characterfotics cannot have changed. Any
{mbalance between drive loop flov rates would be indicated by the plant
procese instrumcntation. In sddition, the affected jet pump would provide &
leakspe path past the corc thus reducing the core flow rate, The raverse
flov thtounh the inactive jet pump would scil) be-indicated by a positive
differential preesurc but the net effact would be a slight decrease ().per-
cent to 6 pcreent) {n the total core flow measured. This decrease, together
vith the loop flov increase, vwould result in a lack of correlatfon betveen
measured and derived core flov rate. Finally, "the affected. Jet pump diffuser

differential pressure signal would be reduced becauss the back{lov vould be
{ess than the normal forwvard {low, g

A naztlec-riscr system fnllure could aleo gencrate the - -coincident faflure of

a Yot pump diffuser body: hovever, the converse {s not true. The lack of

any subatantial strcee in the jet pump diffuser body nake. (a{luse {mpossible
, . " without an initisl nozzle~ri{ser system failura.

~

3.6.F/4.6.F Recirhuléiion Pump Obération .

Steady-state operation without forced recirculation will not be permitted
for more than 12 hours.” And the start of a recirculation pump from the
natural circulation condition will not be permitted unless the temperature
difference between the loop to be started and the core coolant temperature
is less than 75°F. This reduces the posgitive reactivity insertion to an
acceptably low value.

"Requiring the discharge valve of the lower speed loop to'remain closed
until the speed of the faster pump is below 50% of its rated speed
provides assurance when going from one to two pump operation that
excessive vibration of the jet pump risers will not occur.
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3.6/4.6 BASES: _ ,
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G6/¢.6.6 Structural Inteqrity ," 7 - t-

The requirements for the rkattor coolant systemi inservice
inspection program have been identified by evaluating the need

for a sampling examination of areas of high stress and highest

probability of failure in the system and the need to meet as closely
as possible the requirements of Section XI, of the ASME Boiler and
Pressure Vessel Code.

The program reflects the built-in 1imitattons of access to the
reactor coolant systems.

[t is intended that the required examinations and inspection be .

. completed during each 10-year interval. The periodic examinations

are %o be done during refueling outages or other extended plant
shutdown periods. °

Only proven nondestructive testing techniqués will be wsed.’

More frequent inspections shall be performed on certain |
circumferential pipe welds as listed in Section 4.6.G6.4 to

provide additional protection against oipe whip. These welds

were selected in respect to their distance from hangers or supports
wherein 2 failure of the weld would permit the unsupported segments
of pipe to strike the drywell wall or nearby auxiliary systems

or control systems. Selection was based on judgement from actual
plant obsrevation of hanger and support locations and review of
drawings. [nspection of all these welds during each 10-year
inspection interval will result in there additional exanvnations
above the requirements of Section X1 of ASME Code.

An auvgmented inservice surveil\ance program i$ required to determine
whether any stress corrosion has occurred in any stainless steel
piping, stainless components, and highly stressad alloy steel such
as hanger springs, as 3 result of environmental conditions
assocfated with the March 22, 1975 fire.

.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

-
G
>

CONTAINMENT, SYSTEMS

— - e 0 em— -

Applicability

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

Objective

To assure the integraity of the
primary and secondary
containment systems.

Soecification

A. Primary Containment

1. At any time that the
irradiated fuel is in
the reactor vessel,
and the nuclear
system is pressurized
aktove atmospheric
pressure or work is
being done which has
the potential to
drain the vessel, the
pressure suppression
pool water level and
temperature shall be
maintained within the
following limits
except as specified
in 3.7.A.2.

Minimum water level =
~6.25" (Differential
pressure control
>0 psid)

a.

tial pressure control)

b. Maximum water level =

-1"

~7.25" (0 PSID Differm

b e

4.7 CONTAINMENT SYSTEMS

ne

ApBlicability
Applies to the primary and

secondary containment
integricty.

Objective
To verify the intesrity of the
primary and secondary
containment. .

Soecification

A. Primary Containment
1. ressure sSuooressicr
Chamber
a. The suppression

chamber water Jevel
be checked once per
.day. Whenever heat -
1s_added to the
suppression pool by
testing of the ECCS
or-relief valves the
pool temperature shall
be continually monitored
and shall be observed
and logged every 5
minutes until the heat
, addition is terminated.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

. 3.7.A Primary Containment
| J4.7.A Primary Containment

' within 48 hours following

i detoction of excessive looal
leakage, the reactor shall be
shut down and depressurized
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 each refueling

outage., If the leakage rate

of 11.5 scf/hr for any one main

steamline isolation valve is

exceedod, repairs and retest shall

be performed to correct the

condition.

"

j» Continuous Leak Rate Monitox

‘ ' s 0 ¥hen the primary contaimment is
: ’ S ‘ toa inerted the contaimnment shall be
. ‘continuously 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
visually inspected each operating
cycle for deterioration and any
signs of structural damagé with
particular attention to piping
connections and supports and for
signs of distress or displacement.
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LIMITING CONDITLONS FOR OPERATION SURVETLLANCE REQUIREMENTS

.-A Primary Containment 4.7.A Primary Containment

3. Pressurc Suppreosion Chambar -
Reactor Building Vacuuw Breakers

a. Except aos specified in . .,
- 3,7.A.3.b belovw, two j“
pressure suppression . 3. Pressure Suppression Chamber-—Reactor
chamber-reactor building ° Building Vacuum Breakers
vacuum breskers shall be
operable at all times vhen a. The pressure suppression chamber-
- . primsry containment inte- . reactor building vacuum breakers
trity is required. The shall be exercised and the associ-
.pet point of the diffcren- ated instrumentation including
tial pressure instrunenta- getpoint shall be functionally
tion which actuates the . tested for proper operation each
pressure suppressiocn chaa- three months, ’
+  ber-reactor building
vacuun breakers shall be- b. A vigual examination and deterwmina-
0.5 paid. tion that the force required to
open each vacuum breaker (check
b. From-and after the date valve) does not exceed C,5 psid
that one of the pressure will be made each refueling outage.

suppression chambar-reactor
building vacuua breakero is
made or found to be inopera-

ble for eny reanon, recactor
) operation ie parmissible

only during the succeedling :

seven daye, provided that 4., Drywell-Pressurc Suvoression

.the repair procedure does Chamber Vacuum BRreakers

'not violate nrimary contain-

ment iategrity. a. Fach dryvell-suppression
, chamber vacuun breaker

4.’ Drywell-Pressure Suppresnion shall be excrciscd through
Chamber Vocuum Breakers an opening-closing cycle :

every month,

a. When primary contoinment
.48 required, all drywell-
,ouppreacion chamber vacuun
breakers shall be operable
,and positioned in the fully b. Wh
closed poaicio? (except . tu:“v::ui: :$Cc:=lned that -
during testing) except as ; eakers are
opcci%icd {n §.7.A.6fb and inoperable for.opcning &t 3

¢, helov. tine vhen operabilicy £s requir
: all other vacuum breaker

1

b. One drywell-suppresaion
chamber vacuum breaker may
be non-fully closed so
long as it Lic determined
to be not more than 3°
open ae indicated by the

. position lights. 234
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LIMITING CONDITIONS FOR 'OPERATION SURVEILLANCE REQUIREMENTS

G.7 CONTAINMENT SYSTEMS

3.7 CONTAINMENT SYSTEMS

Dryvcll-Suppréssion Chamber
Differential Pressure

6. Drywell-Suppression Chamber 6.
. Differential Pressure

a.

b.

Differential pressure
between the drywell and
suppression chamber shall
be maintained at equal
to or greater thsn 1,1
psid except as specified
in (1) and (2) below:

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

This differential
may be decreased to
less than ]1,1psid
for a maximum of four
hours during required
operability testing
of the HPCI system,
RCIC system and the
drywell-pressure
suppression chamber
vacuum breakers.

(2)

If the differentdial
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
ghall be in the Cold
Shutdown condition
within 24 hours.

8.

235a

The pressure differ-
ential between the
drywell and suppresaion °
chamber shall be recorded
at least once each shift,
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TABLE 3.7.A
PRIMARY OONTAINMENT ISOLATION VALVES . -
Number of Power . Maximun Action on h
- Operated Valves Operating Nomal Initiating °
Group Valve Identification . Inboard oOutboard Time (sec.) Position Signal
1 Main steamline isolation valves T8 ! 3¢<T<S 0 G
. (PCV-1-14, 26, 37, & 51; - .
1-15, 27, 38 & 52) )
S 1 Main steamline drain isolation .1 1 15 0.. ) GC , ‘
valves (PCV-~1-55 & 1-56) e .t
1% Reactor Water sample line isola- ' 1 1 . 5 c sc
tion valves - - i }
2 . RHRS shutdown cooling supply .
) " isolation valves (FCV-74-838 & &7) 1 1 40 se
2 RHRS - LPCI to reactor . . 2 ' 30 . s¢
(PCV-74-53 & 67)
. ) ¢
.2 Reactor vessael head spray isola- .
i‘ tion valves (FCV-78~77 & 78) 1 1 30 c sC
: 2 RERS flush and drain vent to ) :
. suppression chamber . L 20 . c . sC A
. (FCV-78-102, 103, 119, & 120) .
2 Suppxession Chamber Drain 2 15 c , sC l
(FCV~75-57 & 58) \ . !
2 - ' Drywell equipment drain discharge . '
isolation valves (FCV-77-1S5A & 15B) 2 _ 15 0 : GC
2 Drywell floor drain discharge <
isolation valves (FCV-77-2A & 2B) 2 - 15 0 GC
) . ) f ’
. \
- ~ *These valves isolate only on reactor vessel low low water. level, (470") and main steam line .

»

high radiation of Group 1 isolations. .
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TABLE 3.7.A (Continued)

Valve Identification

Resctor water cleanup systes supply
{solation valves FCV-69-1, & 2

ro—

FCV 73-81 (Bypass around BCV 73~3)

- -HPCIS steaaline isolatfon vaivea e

ECV-73-2 & 3.

RCICS steanline fsolation valves
PCV-71-2 & 3

Deywell nitrogen purge inlet fs0la-
tion valves (FCV-76-18}

Suppressfon chanber altrogen purge
{nlet tsolation valves (FCV-76-19)

Dryvell Mafp Exhaust {solation
valves (PCV-64-29 and 30)

Suppraesion chasber mafn exhaust
L{aolation valves (FCV-64-32 and 33)

Uryvell/Suppression Charber parge

fnlat (¥Cv-84-17)

Drywell Atmosphere porge inlet

. (FCV~68~18)

Nuzber of Pover
Operated Valves

Maximns
Operatiag Horusl
Time (sec.) =ullc:sf.t:i.cm
30 0
10 0
20 .0
15 0
5 c i
5 c
2.5 c
2.5 c
2.5 ¢
2.5 c

Action oa
Infriating

Sigusl .

cC

sC
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TABLE 3,7.A {Continued)

Numbei of Power Maximum . . Action on.
. : Operated Valves Operating  Normal Initiating
~ Group Valve Identification Inboard  Qutboard Time (sec.) Position - Signal
" 6  Suppression Chamber purge inlet ] L .
(FCV-64-19) ) 1 2.8 - C s¢
6 Drywell/Suppression Chamber:nitro- ; ?
gen purge inlet (FCY-76-17) ) 1 5i c SC
6 _  Drywell Exhaust Valve Bypass to : )
. Standby Gas Treatment System L ; .
(FCV-64-31) 1 5 ol o
6 . Sﬁppress}on Chamber Exhaust Yalve T - § i §
Bypass-to Standby Gas Treatment : : : i
System (FCV-64-34) . _ ; 1 5 o ! G ¢
—_— , i
. "’
i 6 System Suction Isolation Valves )
: to Air Compressors "A" and "B" 2 ; !
; (FCV-32-62, 63) o . s 0 6C
i7 RCIC Steamline Drain (FCV-71-6A, 68) 2 - 5 0 . GC
7 RCIC Condensate Pump Drain . ‘
] (FCV-71-7A, 78) - 2 5 c . sc
7 HPCI Hotwell pump discharge isola- ) .
” tion valves (FCV773—]7A, 178) ’ 2 5 C SC
7 HPCI steamline drain (Fcv-73-6A, 6B) . 2 57 OW . GC
8 TIP Guide Tubes (5) =~~~ . = - 1 per quide  NA c 6C

tube

.
-
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Valve Identiﬂ.cation'

standby 11quid coatrol ayst:ea
check valves (CV 63-526 & 525)

Feedwatex check valves
(Cv-3-558, 572, 558 & 568)

contxol rod hydraulic retura
cbeck valves (Cv-85-576 & 573)

RHRS -~ LECT to roactor chack
valves (CV-73-5% 5 68)

-

TABLE 3.7.A (Contfauzd)

€AD System Torus/Drywell Exhaust

to Standby Gas Treatment

(FCV~84-19,20)

Drywell/Suppression Chamber Nitrogen
Purge Inlet (FCV-76—24)

C6f¢ Spray Discharge to Reactor

Check Valves FCV-75-26,54

Ruxber of Power
- Operated Valves

Inboard oOuatboard
? S '
2
2
1
2

Max{pre Action on
Operating Norsal Initiating-
Tine (sec.) Position Signal
HA c Process
A 0 Process
RA 0 Process
' -
HA c Process L i
10 c sc
> c SC
NA C Process

il
.
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Group Valve Identification

6 - Drywell AP air compressor suction
valve (FCV-64-139)

6 Drywell AP air compressor discharge
valve (FCV-64-140)

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

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

6 Drywell CAM suction valve

(FCV-90-255)

2

TABLE 3.7.A (Continued)

Number of Power
Operated Valves
Inboard Outboard

*Thisrvalve cycles open and closed during normal operation.

w

Maximum Action on -

Operating Normal Initiating
Time (sec.) Position Signal

10 0% GC

10 0 GC.

10 0 GC

10 o . GC

10 0 GC




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

D

TABLE 3.7.B

TESTABLE PENETRATIONS. WITH DOUBLE O-RING SEALS

«

Equipment Hatch

" ]
DW Head Access Hatch
CRD Removal Hatch

T.I.P. Drives

1 ]

fn n
" "
" it
n 1
" "

Power Operations Test
Supp. Chamber Access Hatch
it " " 1
Suppression Chamber Drain
Supp. Chamber Access Hatch

DW Flange-Top Head

Shear Lug Inspection Cover #1

" " " Hatch #2
LI n "og3
mooom " "oy
noom n —
"o " " g6
moom n "7

n " n ] #8







TABLE 3.7.Dr :
‘ AIR TESTED ISOLATION VALVES

Valve Valve Identification
1-14 Main Steam
1-15 Main Steam
1-26 Main Steam
1-27 Main Steam
1-37 . Main Steam
1-38 Main Steam
1-51 ‘ Main Steam
1-52 . Main Steam
1-55 Main Steam Drain
1-56 Main Steam Drain
2~-1192 Scrvice Water
2-1383 Service Water ‘ "
3-554 Feedwater .
3-558 Feedwater
3-568 Feedwater
3-572 ’ Feedwater
32-62 ) Drywell Compressor Suction ]
32-63 Drywell Compressor Suction . ot
32-336 Drywell Compressor Return .
‘ 32-2163 Drywell Compressor Return
33-1070 ’ Service Air
33-785 Service Air
43-13 5 Reactor Water Sample Lines
T 43-14 i Reactor Water Sample Lines,
| 63-525 Standby Liquid Control Discharge . ‘
63-526 . Standby Liquid Control Discharge. .
| : 64~-17 Drywell and Suppression Chamber Air Purge Inlet
‘ . 64-18 Drywell Air Purge Inlet
| 64-19 ' Suppression Chamber Air Purge Inlet
64~20 Suppression Chamber Vacuum Relief
64~c.v, : Suppression Chamber Vacuum Relief
64-21 Suppression Chamber Vacuum Relief
64~c.v. Suppression Chamber Vacuum Relief
64-29 : Drywell Main Exhaust .
64-30 ‘s Drywell Main Exhaust
64~32 . Suppression Chamber Main Exhaust
. 64-33 Suppression Chamber Main Exhaust
’ 64-31 Drywell exhaust to Standby Gas Treatment’
. 64~34 Suppression Chamber to Standby Gas Treatment
64-139 Drywell pressurization, Compressor Suction
64-140 Drywell pressurization, Compressor Discharge
68-508 CRD to RC Pump Seals ’
68-523 CRD to RC Pump Seals
68-550 CRD to RC Pump Seals
68-555 CRD to RC Pump Seals .

o







TABLE 3.7.D (Continued)

Valve Valve Identification
69-1 RWCU Supply
69-2 RWCU Supply
69-579 RWCU Return
71=2 RCIC Steam Supply
71-3 RCIC Steam Supply
71-39 RCIC Pump Discharge
71-h0 RCIC Pump Discharge
73-2 RCIC Steam Supply
73-3 RCIC Steam Supply
73-4l HPCI Pump Discharge
7305 HPCI Pump Discharge
73-51 HPCI Steam Supply Bypass
74-47 RHR Shutdown Suction
T4.ls RHR Shutdown Suction
Th-601 RHR Shutdown Suction
74562 RHR Shutdown Suction
16-17 Drywell/Suppression Chamber Nitrogen Purge
76-18 - Drywell Nitrogen Purge Inlet

T 76-19 Suppression.Chamber Purge Inlet
76-24 Drywell/Suppression Chamber Nitrogen Purge
7619 Containment Atmospheric Monitor
76-50 Containment Atmospheric Monitor
76-51 Containment Atmospheric Monitor
7652 Containment Atmospheric Monitor
76-53 Containment Atmospheric Monitor
76-51 Containment Atmospheric Monitor
16-55 Containment Atmospheric Monitor
76-56 Containment Atmospheric Monitor
7657 Containment Atmospheric Monitor
76-58 Containment Atmospheric Monitor
16-59 Containment Atmospheric Monitor
76-60 Containment Atmospheric Monitor
76-61 Containment Atmospheric Monitor
76-62 Containment Atmospheric Monitor
78-63 Containment Atmospheric Monitor
70-64 Containment Atmospheric Monitor
T0-65 Containment Atmospheric Monitor
76-60 Containment Atmospheric Monitor
76-67 Containment Atmospheric Monitor
76=b8 Containment Atmospheric Monitor
77-24 Drywell Floordrain Sump
77-2B Drywell Floordrain Sump
77-15A Drywell Equipment Drain Sump

77-15B Drywell Equipment Drain Sump
84-84A Containment Atmospheric Dilution
84-83 Containment Atmospheric Dilution
84-8C Containment Atmospheric Dilution
84-8D Containment Atmospheric Dilution
84-19 Containment Atmospheric Dilution

1-20 Main Exhaust to Standby Gas Treatment

84600 Main Exhaust to Standby Gas Treatment
81-601 Main Exhaust to Standby Gas Treatment
84-602 Main Exhaust to Standby Gas Treatment
84-603 Main Exhaust to Standby Gas Treatment
85-576 CRD Hydraulic Return
Q0-2514A Radiation Monitor Suction

.
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TABLE 3.7.D (Continued) -

#

Valve Valve Identification .,

G0-2548 - Radiation Monitor Discharge
90-255 ) Radiation Monitor Discharge
90-25TA Radiation Monitor Discharge
20-257B Radiation Monitor Discharge

260
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TABLE 3.7.E

’

FRIVARY CONTATIE-ENT ISOLATION VALVES WHICH TERMINATE
BELCW THE SUPPRESSION POOL WATER LEVEL

Valve Valve Identificetion

12- 738 . Auxiliary Boliler to BCIC

12-7h) ) Auxiliary Boiler to RCIC

43-22A RIR Suppression Chsmber Scmple Lines
h3-2% . RIR Suppresalon Chexer Sample Lines
43-29A PIR Suppression Chamber Semple Lines
13-29n . RiR Suppression Chimber Semple Llnes
2-1143 ) Deminerulized Water

71-1k RCIC Turbine Exheust

7122 RCIC Vacuun Pump Dischorge

71-530 RCIC Turbine Exhaust

71-592 RCIC Vacuum Pumnp Discharge

73-23 HECI Turvine Exhsust

73-2h HPCI Turbine Exhoust Drzin

73-603 HECI Turbine Exhaust

73-609 . HECI Exhaust Drain

7h4-722 RHR

15-57 Core Spray to Auxiliary Boiler

75-58 Core Spray to Auxilisry Boiler

Core Sprey to Auxiliary Boilgr

. 262
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Valve

T4-53
7%-54
7h-57
7h-58
T4-60
7h-61
7467
7h-58
7471
72
Th7h
7475

7477

The78
75-25
- 75-25
75-53

75-54

TABLIE 3.7.F

PRIMARY CONTATNMENT ISOLATION VALVES LOCATED I
VWATER SEALED SEISMIC CLASS 1 LIS

Valve Identification

RIR LECI Discharge
RHR .
RHR Suppression Chamber Sprzy
RHR Suppression Chamber Spray
RHR Drywell Spray
RHR Driwell Spray
RHR LICI Discharge
RHR LECI Discharge
' RHR Suppression Chamber Spray
RHR Suppression Chamber Spray
RHR Drywell Sprsy
RHR Drywell Spray
RIR Head Spray
. RHR Head Sprsy
Core Spray Discharge
Core Spray Dischorge
Core Sproy Discherge
Core Spray Dischorge
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TABLE 3.7.G
- (This table ‘intentionally left blank) '
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X-1078
%X~-1084
%-1083
X-109
X-110A
£-11038

X~230

X-200A~-SC

TABLE 3.7.H (Continued)

Spare (testable) '
Power ~
CRD Rod Posftion Indic.

w oo " "
Power
CRD Rod Position 1lndic.

Conteinment Air Monitoring System

S/RV Test Instrumention (Temporary)
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_ interpolation of the bulk temperature is permitted.

Primary Containment

The integrity of the primary containment and operation of the corer
standby cooling system in combination, limft the off-site doses to
values 1ess than those suggested {n 10 CFR 100 in the event of &
break ir-the primary systiem piping., Thus, containment integrity is
specified whenever the potentfal for violation of the primary reactor
system integrity exists. Concern about such a violation exists when-
ever the reactor {s critical and above atmospheric pressure. An 7f
exception is made to this requirement 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 at this time, thus greatly reducing the chances of 2
pipe break. The reactor may be taken critical during this period;
however, restrictive operating progedures will be in effect again

to minimize the probability of an accident occurring. Procedures

and the Rod Worth Minimizer would limit control worth such that a
rod drop would not result in any fuel damage. [n addition, in the
unlikely event that an excursion did occur, the reactor building

and standby gas treatment system, which shall be operational during
this time, offer a sufficient barrier to keep offsite doses well *
below 10 CFR 100 limits, : .
The pressure suzpression pool water provides the heas 3ink for the
reactor primary system enerqy reiease following 2 postulazed rudture of
the system. The pressure suppression chamber water volume must absord
the associated decay and structural sensible heat releaseg during primary
system biowdown from 1,035 psig. Since all of the gases in the dryweil
are purged into the pressure suppression chamber air space during a loss
of coolant accident, the pressure resulting from isotherma) compression
plus the vapor pressure of the liquid must not exceed 62 psig, the
suppression champer maximum pressure., The design volume of the
suppression chamber (water and air) was ottained by considering that the
total volume of reactor coolant to be concensed is discharged to the
suppression chambe~ and that the drywell volume is purged to the
suppression chamber.

Using the minimum or maximm water levels given in the specification con-
tainment pressure during the design basis ‘accident is approximately 49 psig,
which is below the maximum of 62 psig. The maximum water level indi-

cation of -1 Inch corresponds to a downcomer submergence of_3 feet

7 inches and a water volume of 127,800 ¢p3 3
drvwell-subpression chnmber.d1ffe:entia{Tfrgégsngrcéﬁg§Zg?'F%hewggggg&mthe
water level indication of 6.25 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 approximately 123,000 cubic feet. Maintainine the water level

. between these levels will assure that the torus water volume and dowmn~-

comer submergence are within the aforementioned limits during normal

plant operation. Alarms, adjusted for instrument error, will notify

the operator when the limits of the torus water 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
valves and adequate core spray pump net positive suction head. At reactor
vegsel pressures above approximately 555 psig, the bulk pool temperature shall
not exceed 180°F. At pressures below approximately 240 psig, the bulk
temperature may be as much as 184°F. At intermediate pressures, linear

s
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‘ BASES

They 2lso 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 avold exceeding the
maximum bulk suppression pool water limits. Furthermore,’
the 1849F 1imit 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 95°F results in a peak long
term water temperature which is sufficient for complete
condensation.

Limiting suppression pool temperature to 105°F 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

., complete condensation, of steam from the design basis

loss-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) initidte 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°p
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 1,1psid and a suppression chamber water level corresponding

to a downcomer submergence range of 3,06 feet to3,58 feet will assure the
integrity of the suppression chamber when subjected to post-LOCA suppression
pool hydrodynamic forces.

»

Inerting

The relatively small containment volume inherent in the GE-BWR pressure suppres—

tion containment and the large amount of zirconium in the core are such that

the occurrence of a very limitad (a parcent 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 <4% hydrogen concentration minimizes -the possibility

of hydrogen combustion following a.-loss-of~coolant accident.




BASES " ) ‘ )

The interior surfaces of the drywell and suppression chamber are coated as
necessary to provide corrosion.protection.and..to.provide_a.more.easily._..... Cae we e
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.

S
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The primary containment preoperational test pressures arc based upon
the caloulated primary containment pressure response in the event of 2
loss—of-coolant accident. The peak drywell pressure would. be about 49
psig which would rapidly reduce to less than 30 psig within 20 scconds
following the pipe break. PFollowing the pipe break, the suppression
chanmber prossure rises to 27 psig within 25 seconds, oqualizes with
drywell pressure, and decays with the drywell pressuro decay.

The dosign pressure of the drywell and suppression chamber is 56

psig. 7The design losk xrate is 0.5 percent per day at the pressure of
56 psig. As pointed out above, the pressure response of the drywoll
and suppression chamber folloving an accident would be the same after
abont—~25 soconds. Based on the calculated containment prossure
rosponse discussed above, the primary containment preoperational test
prossuros wero chosen, Also based on the primary containment pressure
rosponse and the fact that the drywell and suppression chamber
function as a8 unit, the primary containmont will bs tested as 2 unit
rather than the individual components separatoly.

The ocalounlatod radiological doses given in Section 14.9 of the FSAR
were bassd on an assumod loskagoe rate of 0.635 percont at the maximum
calculated prossure of 49.6 psig. The doses calculated by the NRC
using this bases are 0.14 rem, whole body passing cloud gamma dose,
and 15.0 rem, thyroid dose, which are respectively omly 5 x 10~? and
10-12 times the 10 CFR 100 recference doses. Increasing tho assumed
loakage rato at 49.6 psig to 2.0 percent as indicated in the
specifications would increcase these doses approximately a factor of 3,
£8111 leaving & margin between the calculated dose and the 10 CFR 100
reforence values. '

,Establishing the test limit ‘of 2.0%/day provides an adeqnate

margin of safety to assure the health and safety of thé goneral
pablic. It is further considered that tho :allowable leak rate should
not deviate significantly

L L]
- b ~
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

o -

b. The units 1 and 2 H-kV
gshutdown boards.are
energized.

¢. The 480~V nhutdown boards
aasociated with the unit
arc energized.

~d. The-'units 1 and 2 diesel

auxiliary boards are
energized.

€. loss of voltape and degraded
voltage relays aperable on
4=%V shutdown hoards A, B,
¢, and D,

f. Shutdown busses 1 and 2
energlzed.

g. The 480V Rx. MOV Boards
D & E are energized with
M~G sets 2DN,2DA,2EN, and
2EA in service.

The 250-volt unit and
shutdown board’ batterlies and
n battery charger for each
battery boards are operabdble.

Logic Sysatems '

a. Common accldent Blgnal
logic ayatem §s operable.

b. 480-V load shedding logic
system is operable.

There shall be a minimum of
103,300 gallons of diesel
fuel in the standhy diesel
genorator fual tanka.

293a

4.9 AUXILIARY ELECTRICAL SYSTEM

'
with instructliona Yaned on
the manufacturerts”
recommendations.

e. Once a month a sample of

diesal (uel shall be
- checked for quality. The

quality shall be within
acceptable limits apecified
in Table 1 of the latest
revision to ASTM DIYT5 and
logged.

D. C. Pover System - init
Batteries (250-Volt) Dicsel
Generator Dutteriea (125-Volt)
and Shutdown Roard Datteriea .
(250~VollL)

a. Every week the specifie
gravity and the voltage of
the pilot cell, and
temperature of an adjacunt
cell and overall battery
voltage shall be measured
and logged.

N ¥

b. Every threc months the
meaaurements shall be made
of voltage ‘of each cell to
nearcsat 0.1 volt, specific
gravity ol each cell, and
temperature of every fifth
cell. Theae measurements
shall be logged.

C. A battery rated dischargs
(capacity) test shall be
performed and the voltage,
time, and output current
measurements shall be
logged at intervals not to
exceced 2!l months, '

v




LIMITING CONDITIONS FOR OPEﬁATION

-

SURVEILLANCE REQUIREMENTS

. 3.9 AUXILIARY ELECTRICAL SYSTEM

shutdown boards and
undervoltage relays are
operable. (Within the
surveillanoe schedule of
4.9.A.4,b). i

«

12. When one 480-volt shutdown
. board is found to be
inoperable, the reactor will

be placed in hot standby

within 12 hours and cold

. shutdown within 24 hours. -

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

hours.

"

4.9 AUXILIARY ELECTRICAL SYSTEM







LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

. 3.9 AUXILIARY ELECTRICAL SYSTEM . | 4.9 AUXILIARY ELECTRICAL SYSTEM

——

C. Operation in Cold Shutdown

Whenever the reactor is

in cold shutdown condition with

irradiated fuel in the reactor,

the availability of eleotric .

power shall be as specified in A

Section 3.9.A except as specified

herein.

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

2. An additionai source of power
oonsisting of at least one of
the following:

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

b. One 161-kV transmission
line and its associated

’ common station service
’ ‘ transformer energized.
¢. Either 161-kV line, one
cooling tower transformer
and the bus tie board
energized and oapable of
supplying power to the

units 1 and 2 shutdown
boards energized.

d. A third operable diesel .
generator. :

3, At least one 480-V shutdown
board for esach unit must be
operabdble, '

] 4. One 480-V RMOV board motor-
1 generator (M-G) set is
’ required for each RMOV board
. - D or E) required to support
operation of the RHR system
in accordance with 3.5.B.9.

@ "
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3.9 BASES (con't)

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 common plant and transmission system control functions,
drive power for a 115-volt a-c plant preferred motor-
generator set, and emergency drive power for certain unit
large motor loads. The four remaining systems deliver
control power to the 4160-volt shutdown boards. -

3

Bach 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 near the shutdown board it

SUPP}iEB- Each battery is located in its own independently ventilated
- battery xoom.

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
. 4n 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 trdansfer. The 480~V ac RMOV boards
involved provide motive power to valves associated with the LPCI wode
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 availlable to maintain the minimum complement
required for RHR (LPCI) operation, a 7-day servicing period is
justified. 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. ‘




LIMITING CONDITIONS FOR OPEPATION

. ‘n
SURVEILLANCE REQUIREMENTS

11 FIRE_PHOTECTION SYSTEMS

D. Roving Fire Watch

A roving fire watch will
tour each area in which

. autamatic fire suppression
systems are to be
instzlled (as described in
the "Plan for Evaluation,
Repair, ané Return to
,Sexrvice of Brnwns Ferry
Units 1 and 2," Section X)
at jntervals no greater -
then 2 hours. A kKeyclock
recording type system
shall be used to monitor
the woutes of the roving
fire wvatch, The patrzol
will be diccontinued as
the automatic suppression
nystems are installed and
mace orperable for e¢ach
cpecified ared.
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4.117 FIRE PROTECTION SYSTEMS

3. The class A
supervised detector
alarm circuits will
be tested once each
two months at the
local panels.

a, The circuits between
« the local panels in
4.11.C.3 and the main
contyol room will be
tested monthly.

5. Smoke detector
sensitivity will ke
checked in accordance
with manufacturexr's
jnstruction annually.

D. Roving Fire Watch

A monthly walk-through by
the Safety Engineer will
be made to visually
inspect the plant fire
protection system for
signs of damaqe,
deterioration, or abnormal
conditions which coulg
Jeopardize proper

- operation of the system.

>




"LIMITING CONDITIOMS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.11 FIRE PROTECTION SYSTEMS 4.11 TFIRE PROTECTION SYSTEMS
|
|
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l E. Tire Protection Systems Insgpection E. Fire Protection Systems Inspections
All fire barrier penetrations, Each required fire barrier
including cable penetration penetration shall be verified
barriers, fire doors and to be functional at least once
fire dampers, in fire zone per 18 months by a visual inspect-
‘ boundaries protecting safety ion, and prior to restoring a
related areas shall be funct- fire barrier to functional status
ional at all times. With one following repairs or maintenance
or more of the required fire by performance of a visual in-
barrier penetrations non- spection of the affected fire
functional within one hour es- barrier penetration.
tablish a continuous fire watch"
on 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 watch
patrol until the work is com-
pleted and the barrier is re-
stored to functional status.
F. TFire Protection Organization
The minimum In~plant Iire
protection organization and
duties shall be as depicted
in Figure 6.3-1.







. LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS 4.11 FIRE PROTECTION.SYSTEMS

l G. Air Masks and Cylinders

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

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

I. Open Flames, Welding, and ’
; Burning in the Cable .
Spreading Room

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.

l H. Continuous Fire Watech

e
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MAJOR NESIGN FEATURES
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5.3

5.4

5.5

SUTE FEATURES

Browvns Ferry unit 2 i5 located at Browns Ferry Nuclear Plant
site on property otmed by the United States and in cistody of
the TVA. The site shall consist of approximately 840 acres
on the north shore of Whecler Lake at Tonnessee River Mile

294 in Limestone Councy, Alabama. The minimum distance from
the outside of the secondary containment buflding to the
boundary of the exclusion ares as defined {n 10 CFR 100.3
shall be 4,000 feet.

REACTOR : P . o

A.  The reactor core may contain 764 fuel assemblies consisting
of N o B8x8 assemblies
having 63 fuél rods each, and 8%8R and P8x8R assemblies
having 62 fuel rods each.

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

density. .o . " - (.;

REACTOR VESSEL

The réactor vessel shall be as described In Table 4,2-2 of the
¥SAR. The applicable design codes shall be as deacribed in
Table 4.2-1 of the FSAR.

CONTALNMENT

A. The principal design parameters for the primary containment
shall be as given in Table 5.2-1 of the FSAR. The applicable
design codes shall be as described {n Section 5.2 of the FSAR.

B. The ;ccondniy containment shall be an deicribed in Section
5.3 of the FSAR.,

G. Pcnetrations to the primary containment and piping passing
through such penetrations shall be designed {n accordance
vith the etandards set forth in Section 5.2.3.4 of the FSAR.

FUEL STORAGE

A. The arrangement of fuel in the nevu-fuel storage facility

shall be such that k (e for dry conditions, {s less than
0.90 and flooded is fesa than 0.95 (Section 10.2 of FSAR).
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ENCLOSURE 2
DESCRIPTION AND JUSTIFICATION
(TVA BFNP TS 179)

Enclosure 2 is comprised 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,
NEDO-24088-1.



A.

ENCLOSURE 2

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

Changes 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 Browns Ferry
unit 2 in which the transients were 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 will be
replaced with 2-stage target rock safety/relief valves (S/RVs)
jdentical 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 capacity 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 nuclear boller rated steam flow, as
1isted 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.

—— s wBEY e “

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 ODYN code rather than the REDY

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

Pages 160 and 169 - The 7XT 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 P8XBR 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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Changes Related to Torus Modifications

Numerous medifications are being implemented in the unit 2 torus
during the reload U4 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
girder reinforcement and reinforeing 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 approximz%ely 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. There 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.

Pageg 235a and 269 - In section 3.7.A.6.a and the bases

thereof the setpoint for the drywell suppression chamber
(wetwell) ‘differential pressure control (AP) 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 1.10 psid.

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

Page 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
accormodate instrumentation for the S/RV-torus integrity test
program. This penetration is to be removed at the first
opportunity following the test program. ’

Pages 267 and 268 ~ The 3.7.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 integrity
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 describe assurances of stable and complete
condensation of steam discharged through the S/RVs and adequate
RHR and core 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 Browns Ferry units in the type and application of the
coating, particularly due to the Mark 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.

tiscellaneous Plant Modifications and Administrative Technical
Specification Changes

1. 1180V MOV Boards Tie-In and LPCI M-G Sets Installation

Pages 293a, 297b, 298, 300, and 330 - Amendment No. U5 to
Facility License No. DPR-52 for Browns Ferry unit 2 dated

May 11, 1979 adds a license condition authorizing
modifications to the power supply for certain LPCI valves.

The modification ensures that the 480V ac reactor MOV 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 to Facility License No. DPR-33 for Browns
Ferry unit 1 dated September 3, 1981.

2. Thermal Power Monitor

Page 8 - Add "Flow Biased" to title of seection 2.1.A.1.

Page 10 = Add section 2.1.A.2.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.

A

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

Justification

The addition of the thermal power monitor will prevent a flow-
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 approximately 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
perturbations in water level and pressure.

Safety Analysis

The APRM flow-biased scram will occur when the fuel surface
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-percent
instantaneous neutron flux. This scram function is the basis
for transient and accident analysis, and no credit is taken
for the flow~-biased scram function. Any flow-biased scram
function therefore provides additional margin from fuel damage
beyond that of the transient analysis.

Scram Discharge Instrument Volume

Pages 37, 39, and 40, The long-term modifications to the scram
discharge volume and instrument volume (SDIV) necessary to
resolve problems related to the partial 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 3.7.A through 3.7.G, Primary 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 3.7.4

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 (U470 inches) and main steam line high radiation.

An error ﬁhich 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-Y4 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 acecident 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 "O" and
from "SC" to "GC."” This will permit operation of the drywell
to torus AP compressor in automatic as it was orginally

-designed to be operated.
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The normal operation of FCV-71-TA, 7B are being changed from
"0" to "C" and the action on initiating signal from "GC" to
"SC." The normal position of these valves 1is closed.y

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, 7o A.
These drywell AP air compressor suction and dischargeﬁvalves
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-76-2l, 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 through 3.7.G

Tables 3.7.D through 3.7.G have been completely revised to be
more consistent with standard technical specifications. These
tables contalin 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 technical 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-64-1l41 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.
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FCV-TU-722 has also been added to table 3.7.E. This valve was
inadvertently omitted.

Summary

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-Changes

Pages ii, iii, and v - Technical specification titles for
sections 3.5/4.5.4, 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 cireculation 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
1ist. 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 requirements 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.X.3.15 is also added.




"
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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 1s not affected. .

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

T owe







