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Mr. Hugh G. Parris aw O € -
Manager of Power - o DS

" Tennessee VYalley Authority

500 Chestnut Street, Tower II
Chattanooga, Tennessee 37401

Dear Mr. Parris:

The Commission has issued the enclosed Amendment No. 85 to Facility
Operating License No. DPR-52 for the Browns Ferry Nuclear Plant, Unit 2.
This amendment is in response to your application of October 15, 1982
(TVA BFNP TS 179) as supplemented by your letters of November 17, 1982,
December 10, 19382 and January 7, 1983. 3

The amendment revises the Technical Specifications to (1) incorporate the
limiting conditions for operation during fuel Cycle 5, and (2) reflect
changes resulting from design, equipment and procedural modifications made
during the current refueling outage.

' Copies'of the Safety Evaluation and Notice of Issuance are also enclosed.

Sincerely,

e TN 777 .
o7 m
\_,,»:ZZ;A&4A<5/&5/4Q

Richard J. Clark, Project Manager

Operating Reactors Branch #2
Division of Licensing

" Enclosures:

1. Amendment No. 85 to DPR-52
2. Safety Evaluation
3. MNotice

cc w/enclosures
See next page
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UNITED STATES
IUCLEAR REGULATORY CONMKISSION
wWASHINGTCN, D, C. 20885

TENNESSEE VALLEY AUTHORITY
DOCKET RO. 50-260

" BROWNS FERRY NUCLEAR PLANT, UNIT 2
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 85
License No. DPR-52

Nuclear Regulatory Commission (the Cormmission) has found that:
The application for amendment by Tennessee Valley Authority (the
licensee) dated October 15, 1982, as supplemented by letters dated
November 17, 1982, December 10, 1982 and January 7, 1983, complies
with the standards and requirements of -the Atcmic Energy Act of
1954, as amended (the Act), and the Commission's rules and
regulations set forth in 10 CFR Chapter I;

The facility will operate in conformity with the applicatioen,
the provisions of the Act, and the rules and regulations of the
Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commjssion's regulations;

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and . .

The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

Accordingly, the license s amended by changes to the Technical Spec-
jfications as indicated in the attachment to this license amendment
and paragraph 2.C(2) of Facility License No. DPR-52 is hereby amended
to read as follows: - :

(2)

Technical Specifications

The Technical Specifications contained in Appendices A and

8, as revised through Amendment No. 85, are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.
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3. This license amendment is e.fect1ve as of the date of issuance,

FOR THE NUCLEAR REGULATORY CO'hISSION

Domenic B, Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing

~ Attachment:
~ Changes to the Techn1c31
Specificztions

Date of Issuance: March 11, 1983
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ATTACEMENT TO LICENSE AMERDMERT KO. &

w

FACILITY OFERATING LICENSE NO. T-P2-52

DOCKET KO, 50-260

Seview Appendix A as follows:

1. Remove the following pages and replace with identically numbered pages:

i 27 159 234 266
{11 30 160 235a 267
iy 33 168 250 268
v ' 37 169 251 - 269
yii -39 7 252 273
yiii 40 172 253 293a o
g8 66 . 172a - 25 - 2942 . - *
g ¢ 181 - 258 297b
10 99 182 259 298
16 126 219 260 300
19 13 221 261 - 321
20 143 222 . 262 322
22 145 . 227 263 323
25 : 146 233 264 330

2. Marginal lines on the above pages indicate the area being revised.

w

Add the following new pages:

36a 160a 168a 253a
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COé Fire Protection System . . - .
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High Pressure Fire ProtectionASystem .
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AnING INTIGRITY

Je

suplicability

hApplies to the interrelated
variables associated with fuel
thermal behavior. ‘

objective
To establish limits which

ensure the integrity of the
fuel cladding.

speci fications

A. Thermal FPower Limits
1. Reactor Pressure > 800
psia and Core Flow > 10%
of Rated.

when the reactor pressure
is greater than 800 psia,
the existence of a minimum
critical power ratio

(MCPR) less than 1.07
shall constitute viglation
of the fuel cladding

integrity safety limit.

Applicability

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

- £rom being exceeded.

gcbdective

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 limiting safety system
settings shall be as specified
below:

A. Neutron Flux Trip Sertings

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 ¢ Su%)
where:

s = Setting in per-
cent of rated
thermal power
(3293 MwWt)

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

34.2x10¢ 1b/BE)
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A,’ﬂendmen‘t No. 32, 2'59 ;453 58, 8‘23 85

b.. 1o the event of operation with the
core msxisuz ¢racrion of lisiting
pover density (oFLrD) grenter than
fraction of rated therssl power {red)
the setting chall be modificd a8
follows:

s< (0.66W + s4%) _FRP

. ooed
For no coobination of loop recircu-
1stion flow Tate and cote thersal
poser shall the APRE flux scraz trif
gsctoing be alloved to exceed 1202 B
of tated thermal pover. Lt

.

(Noke: These settings assume operétion

within the basic thermal hydraulic design
criteria. These criteria ate *

LEGR £13.4 Ww/ft for 8x8,

gx8R. and PEx8R. and MCPR

within linits of Specgficacinn 3.5.%. If
tr &s determined that ¢ ither of these
dgesign criter e &s being violaved .

Juring operation, action shall be
dniziaced within 15 sinutns 0 recesore
operation within prescribed limits
survelllance requiresents Tor APRM

scram setpoint are given in s
cpecificaticn L£.1.8.

-d. The APRM Rod block t=ip
setcing shall be:

S__< (0.66W +42%)

B2

where:

Sgg ~ Rod block setting
in percent of rated
thermal power
(3293 MWL)

W = Loop recirculation
£1ow rate in percent
of rated (rated 100D
recirculation fiow.
rate eqguals
3u,2 x 10°¢ 1b/hr)
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55LYC Y LIS LINMITING ST v osYEsTZ! SETTING —
H
- . v v mpE Ty TN TM™ - e -~ -~
.. 1 FUEL CLARTDING INTEGRITY 2.1 FUESL CLADDING INTEGRITY

2. Reusctor Pressure ¥800 PSIA
or Uore Flow =10%Z of rated.

tfen the reactor pressure
¢{s £800 PS1A or core flow
is £10% of rated, the core
thermal power shall not
exceed 823 MWt (™25% of
rzteé thermal power).

&

HO. 223 32: 85

In the event of operation
with the core maximum {raction’
of limiting power deonsity
(CMFLPD) greater than fracrion
of rated thermal power (FRY)
the setting shall be modified
as .follows:

S._< [0.66R +42% JERE____
RB o }C‘:t'.-‘LPD

e. Tixed 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: S5£120% power.’

2. APRM and IRM Trip Settings
(Startup and Hot Standby Modes) .

a. -APRM--When the
reactor mode switch
{s in the STARTU?
position, the APRM
scram shall ke set at
less than or egual to
15% of rated power.

b, IRM--The IRM scCIram
shall be set at less
¢han or equal to
1207125 of full
scale.

10
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Recause the beiling trangition correletion is based o o luig
rul) scale data there is & very high confidence thet cperetion
grsexlLly ot the condition ef HCPR =1.07 would not produce boiling tren-
gition. Taus, although it is not reguired to esteblich the ezxfety lizit
cddizional margin exists between the sxfely 1imit mnd ths sctusl occurence
of loss of clndding integrity.

cantity ol
f & fuel

t Y )

<
o

on vere to -occur; clad perforstion would not

be expected. Cludding temperatures would increase to cpproxiumantely
1)00°F vhich is belov the perforstion temperature of the cledding

This has been verified by tests in the Cenerel Dlectric Test
to EFKT opersated above

fod of tize {30 minutes)

fovever, if boiling transiti

zsterial,
Reactor {GETR) vbere fuel sizmilar in design

+he eriticel beat flux for a significant per
vithout clad perforation. . ; L .

oﬁfé-shéﬁl&Aevér éxé&éd'iboo psid'during'ﬁséiilwfoﬁéf
cebility of the boiling transition corre-
hat tbe fuel cladding integzity Safety Liait

Ic fé&cﬁé} }res
operating {the limit of appli
ietion) it would be essuzed t

has been violsted. o ) .
in addition to the boiling transition limit (MCPR = 1.07) cpovation 1s

constrained to a maxirum LHGR of 13.4 kw/ftfor 5x8,
8x8R,and P8x8R, This limit is reached when the Core Maximum Fracticm of
Limiting Power Density equals 1.0 (CMFLPD = 1.0)., For the c¢zte where Core
Haximua Fraction of Limiting Powver Density exceeds the Freetdon of Rated
Thermal Power, operation is permitted only at less than 1002 of rated

power snd only with reduced APRM scram settings 28 required by specification

eg belov 300 psia, the core elecvation pressure drop (0 pover,
0 flov) is greater than 4,56 psi. At lov povers and flovs this pressure
differentinl is meinteined in the bypess region of the core. Since the
pressure ércp in the bypass region ig essentially all elevation hesd,
the core pressure drop at lov powers and flow vill alveye be greater
than 4.56 psi. Analyses show thet wvith e flov of 283203 1bs/hr dundle
flov, bundle pressure drop is neerly {independeat of dundle powver snd hes
e value of 3.5 psi. Tous,_the bundle flov vith a 4,56 psi driving heed
1] be greater then 28x103 1bs/hr. Full scale ATLAS test data taken
at pressures from 14.7 psia to 800 psie indicete thst the fuel ascembly
criticel pover at this flov is spproxizately 3.35 Mwe. With the design
peoxing foctors thie cerreeponds to & core tharmsl pover ox Lure than
50%¥. Thus, & corc thermal power limit of 25% for reactor prewsures
belov BOD psiu i3 ccnservative, '

At pressur

For the fuel in the core during periods vhen the resctior is shut dowvn, con-
siécration must also be given to water level requirements due to the effect
of decoy heat. If water level should drop belov the top of the fuel during
this time, the ability to remove decay heat is reduced. "This reduction in
conling capahility could lesd to clevated cladding teoperatures and cled '
perforotion. Az long as the fuel remsins covered with water, cullicient
ceeling is avalladble to prevent fuel clad perforation.

16
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ASES: LIYITING SAFET STEY SETTINGS RELATED TO FUEL
CLADDING INTEG
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¢ cbnormal operztional transients epplicable to operation
the Browzns -Ferry Nuclezr Plant Lsve been enslyzed
roughout the spectrtzm of plenmned cperating coaditlcas Tp
the design thermal power comdition of 3440 HM¥t. The
nelyses were based upon plaxt opecetion in eccordence with
the operating mep givenm in Figure 3.7-1 of the FS AR, In
eddition, 3293 MWt is the licensed maximum power level of
Browns Ferry Nuclear Plant, and this represents the maximum
steady-state power which shall not knowingly be exceeded.

[ S I 8 |

o s iy

Conservatism is incorporated in the trsznsient enalyses in
estimating the controlling factors, suck =zs void reactivity
coefficient, control rod scram worth, scram delay time,
peaking factors, and axial power shapes. These factors are
selected conservatively with respect to their effect on the
applicable transient results as determined by the current
"snelysis model. This transient model, evolved over many
years, has been substantiated in operation as a conservative
tool for evalunating reazctor dynamic performance. Results
obtained from a General Electric boiling water reactor have
been compared with predictions made by the model. The

comparisons and results are summarized in References 1, 2,
and 3.

The absolute value of the void resctivity coefficient used
in the anelysis 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 been
derated to be equivalent to spproximately 80% of the totsl
scram worth of the control rods. The scram delay time a&nd
rate of rod insertion allowed by the aneslyses are
conservatively set equel to the longest delay and slowest
jnsertion rate acceptable by Technical Specifications as
further described in Reference 4. The effect of scram
worth, scram deley time and rcd insertiom rate, 2ll
conservatively applied, are of greatest significance in the
eerly portion of the megative reactivity insertion. The
repid insertion of negative reactivity is assured by the
time requirements for 5% end 20% insertion. By the time the
rods are 60% inserted, approximately fonr dollars of
negative reactivity has been inserted which strongly turas
the trensient, and accomplishes the desired effect. The
times for 50% and 90% ‘insertion sre given to assuré¢ properx
completion of the expected performance in the earlier
portion of the transient, and to establish the nmltimate
fully shutdown steady-stete condition.

For apalyses of the thermal comsegquences of the transients &
MCPR > limits specified in specification 3.5.k is
conservatively assumed to exist prior to initistion of the
transients. This choice of using comnservative values of
controlling parameters and initiating tranmsients =t the
design power level produces morTe pessimistic answers than
would result by using expected values of control pasremeters
and anelyzidg at higher power levels.,

-16-~
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A.

The licensed zaximum power level 1is 3,293 Mit.

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

The abnormal operaticnal 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 individuai;}e; pb;pts arerdiséuséed below: bf

Neutron Flux Seram

1. APRM Flow-Biased High Flux Scram Trip Setting (Run Mode)

The average power range monitering (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 reasen, 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 2 result of this filtering, APRM flow-biased scram will
occur only if the neutron flux sigral is in excess of the
setpoint and of sufficient time duration to overcome the fuel
time constant and result in an average fuel surface heat flux
which is egquivalent to the neutron flux trip setpoint. This
setpoint is varizble up to 120% of rated power based on
recirculation drive flow zccording to the equaticns given in
section 2.1.A.1 and the graph in figure 2.1.2. For the
purpcse of licensing transient analysis, neutron flux scram is -
assumed to ocecur a2t 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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~in Setcing (Continued)
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exzmple, if the instrument were on range 1, the scran set
would be at 120 divisions for that range; likewise if the
instrument was on range 5, the scram setting would be 120
divisions cn that range. Thus, as the IRM is ranged up to
accommodate the increase in power level, the scram setting is also
ranged up. A ‘seram 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 contrel rod withdrawal. For insequence
econtrol 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
1imit 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 deansity. '
Quarter rod density is illustrated in paragraph 7.5.5 of the
e 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
scrarmed and peak power limited to one percent of rated power,
thus maintaining MCPR above 1.07. Based on the above analysis,
the IRM provides protection against local control rod withdrawal
errors and continucus withdrawal of control rods in sequence.

4, Fixed Hich Neutren 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 Mdt). 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
trznsients enzlyzed vioclate the fuel safety limit and there is
a substantiazl mergin from fuel damege.

B. APRM Control Rod Block

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 2gainst
the condition of a2 MCPR less than 1.07. This rod block tfip
setting, which is automatically varied with recirculztion loop
flow rate, prevents an increase in the reactor power level to
excess values cdue to control rcd withdrawzl.

trip setid

The flcw varizble
setting provides substantizl narzin

22
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1o Jo L R, Feactor low wvater level set point for {nftfation of HPC! ana
EZIC, closiny oain steam isolscion valves, and crarting LPCT

424 core spray pumps.

These sysieas maintain adequate coslant inventory and provide core
cooling with the objcctive of prevent {ng excessive clad-:espetatu:es.;
 The desigs of these Syste=s to -adequately perforns the {ntended fune~ .
" tion is based on the specified low level scran set point and initia-
"tion sez points. Trans{ent anzlyses reporced in Section & of the
FSAR demorstrate that these conditions result in adequatc sxfaty R
margins fcr both the fuel and the Systee pressure. : o

L. Re{arcnceg

1. Llinford, R. B., “Analytical Msthods of Plant Tracsient Evaluatiens for
the Cezeral Electric Bolling Water Reactor,™ KEDO-10802, Feb., 1973.

2. Generic tezload Fuel Application, Licensing Topical Report
NEDE-274:1-P-4A, and Addenda.

3. "Qualif:Zczzion of the One-Dimensional Core Transient Model for
Boilingz ¥zter Reactors," NEDQ-25154, NEDE-24154-P, October 1978.

4. Letter Zrec R. H. Buchholz (GE) to P. S. Check (NRC), "Response
to NRC Fecuest for- Inforzation on ODYN Cotputer Model," Septamber 5,

totn
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REACTUR COJLANT SYS'TD(__.IHTZ.GRITY

Applaczbility

A,plies to lisits on reactor coolsnt
.gyutes preassute

9_}- ject “2

7. evtablish s limit
the integrity of the vesctor

belov vhick
ecolant

© system {& not threatened due to sn

overpiessure condition.

Ssecification

The pressure at the fovest point
of the reactor veseel shall not
exceed 1,375 psig whenever
(rradisted fuel is io the roac~
tor vescel,

A,

- - I ————— ———

LIKITIRG SAVITTY SYNTL SETTIAG

- —— ¢ -

2.2

27
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REACTOR CNOLART SYSTEM INTEZCRITY

Applicabllity

Appltes to trip settings of the
{nstrusents and devices which sare
provided to preveal the resctor
systen safety liwics frou being
excereded, '

Obfective

To definc the level of the process
varisbles at which autonatic pro-
tective action 1s inftiated to
prevent the pressure ssfety limit
from being exceceded. '

Speci{ficatinn

The limiting safety ors}eu settings
shall be as wpecified telov:

Limiting Safety

Protective Action System Sctting

A. |MNuclear syeten 1105 peig *
reltef valves 11 psi (&
open--nuclesT velves)
systes preseure

1115 peis *
11 pss (4
wzlves)

1125 peig ¢
11 pet (5
vaives)

B. Scram--nucleer <1,05% pcix
gysten high
pressure




Lmencment No.

TTLCTCR COSLANT SYSTEM INTZCRITY

~5 meet <he safety basis, thirteen reliefl valves have been installed
cn <he unit with a total capacity of 84.1% of nuclear boiler rated
stezm ficw. The analysis of the worst overpressure transient
(3-seccnd closure of 2ll main steam line isolation valves) neglecting.
the direct scram (valve position scram) results in a maximum vessel

pressure which, if & peutron flux scram is assumed considering
12 valves operable, results in adequate margin to the code allowable
cverpressure limit of 1375 psig. .

To meet operational design, the analysis of the plant isolatiocn
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
nsig. - T T M S e
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Hin. Ho.

APRM (16). (24)(25)

High Flux
Inoperative
Downscale

NN

N

2 High Drywell
Pressure (1)

2 Reactor Low Water
Level (14)

2 - High Water Level in
Tank

2 . Wigh Water Level In

High Reactor Pressure

West Soram Discharge

REACTOR PROTECTION SYSTFM

ol
Operable
Inst.
Channels
Per Trip .
Syatem(1) (23) Trip Function Trip Level Setting:
1 Mode Sﬁiﬁch in Shutdown
1 Manual Scram
M (16)
3 High Flux 4120/125 Indicated
, on acale
3 Inoperable

iigh Flux (Flow Biased) See Spec. 2.1.A.1
High Flux (Fixed Trip) 4120 %

£15% rated power °
(13)

TABLE 3.1.A
(scRrAM) 1IN

Modes in Which Function

STRUMENTATION RENUIRFHENT

Must Be Operable

273 Indicated on Scale

4 1055 psain
42,5 psig
2538" above vesasel

4 50 Gallons

East <50 Gallons

Scram Discharpge Tank

shut- Startup/ilot
down Refuel(7) Standby
X X
X X
x(22)  x(22) X
X X
x(21) X(17)
x(21) x(17)
(11) (1)
X(10) X
X(6) X(8)
ZOoro X v X
X X(2) X
X X(2) X

Action(1)

1.A

1.A

1.A

1.A

— b b wd
e o+ s & @
> > > >

or
or
or
or
or

— ot h b -
.

B
B




! z:., Tme iverzze Power Range Menitor scraz functien is varied {ref.
t Tigure 2.9-1) as & fumeticn of recirculetion loop flow {w). The trip
cevving of this function must be cmaintzined in zccerdance with 2.1.4.

z25. T fed through ¢ tinme

Y

oM
i
3]
z
]
..J
5!
} o~
m
1
1]
Q.
jo
1]
©
o
1
[o]
o
*
'3

is

nds, This time constant may
me delay) without affecting
the operability of the flow biased neutron flux trip channels. The
LPRM fixed high neutron flux signal does not incorporate the tine
constant but responds directly to ipstantaneous neutron flux.’

36a.

Lmencdment No. 85



RFACTOY PROTECTION SYSTEM (SCRAM) IMSTRUMENTATION FUNCTIOHAL TBSTS

TARLE 4,1.A

HINLHM FUNCTIOMAL TEST FREQUENCIES POR SAFETT INSTR. AMD CONTROL CIRCUITS

Hode Switeh fa Shutdown
Hanual Scram
IRM
High Flux
Inoperative
ATKH
Righ Flux (15X tcrn-)

liigh Flux (Flow Blased)
Bigh Ylux (Fixed Trip)

Inoperative
Dowmscale
Ylov Bias
High Rcactor Pressure
High Drywell Pressure

Reactor Lov Water Llevel (37

High Uater Level fa Scram Discharge Tank

Float Switchés

. Differential Pressure Switches
Turbine Condenser Low Vacuum

Main Stgnmnhine Nigh Radiation

Gravp (1)

A

A

=

Functfonal Test _—

Plsce Hode Suvitch in Shutdbun"

Trip Chaonel and Alarw

Tclp Channel and Alarm (4)

-~

Trip Chanoel gnd Alarn (4) ;

Trip Output Relays (4)

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

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

6)
Trip Channel and Alarm
Telp Channel and *lamm

Trip Channel snd Alarm

Trip Channel and Alarm -

Trip Channel ‘and Alarm

Trip Channel and Alarm

Trip Channel and Alarm

Hiatiswum Trequency (3)

Zach Refuelfng Outage

tvery J Moaths

Duce Per Veak During Refuelin

and Beloce Lach Staxtup

Ouce Per Week Durling Reluelin
and Before Each Startup

Before Each Startup and Weckl
When Required to be Opernblo
Once/Week
Ouce/Veek
Once/Veek
Once/Veek
(6)
Ouce/Month (1)
Oace/Month (1)

Oace/tonth (1)

Once/month
Once/month (7)
Once/month (1)

Once/week

et S e B et s




N

i nimem frequency for the indicated tests shall

A description of the three groups ic included in «ne zases of
this specification.

Functional tests are not reguired when the systems are not
required o pe operable ©OT re operating (L.e., already
cripped) . I1f tests are missed, they shall be performed
prior t©o returning the systems to an operable status.

This instrumentation js exempted from the instrument channel
test definition. This instrument channel functional test
will consist of injecting a gsimulated electrical signal into

the measurement channels

The water level in the reactor vessel will be perturbea 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. - ‘

~he functional test of the flow bias network is performea in
accordance with Table 4.2.C. '

calipration of master/slave trip units only.

.
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Group (1)

Inatrument Channel

IRM Righ Flux c
APRMA fiiqgh Flux

output Signal B

Flow plas signal B
LPRK Signal B
Bigh Reactor Pressure A
fligh Dry-cll Pressure A
Reactor Low Water Level A
High Water Level in Scram pischaxge Volume

Float Switches A

Differential Pressure Switches B
Turbine Condenser Low Vacuum A

Main Steam Line Isolation Valve Closure A

Main Steam Line High Radiation B

Turbine First Stage Pressure Permissive A

Turbine Stop Valve Closure A

()

TADLE 4.1.D
REACTOR PROTECTION SYSTEM (SCRAM) INS
MINIMOM CALIBRATIOU PREQUERCIES FOR REACTOR PR

calibration
comparison to APRH on
1ed starcups (6)

f#teat balance
calibrate Flow Blas S

TROMENT CALIDRATION -
OTECTION INSTRUMENT CRANHELS

controle "

L

fgnal (1)

TIP System Traverse (8)

standard Pressure Source

scandard Pressure Sou

pressure Standaéd

Note (5)

rce

Calibrated Water Column

Standard Vacuum Source

Note (5)

Standard Current Source )

Standard Pressure Source

Note (5)

Minimum Frequency (2)

Note (4)

oOnce every 1 days
Once/operating ‘'cycle

Every 1000 Effective
Full Power lHours

Every 3 Months
Every ) Months

gvery 3 Months

Note (5)

Once/Operating, Cycle

Every 3 Months
Note (5)

Every.? Months
Every 6 Months

Note (5)




Miutnum Mo,
Operable Per
Trip Sys (1)

i

1(2).

1(2)

2(2)

"_fg;;tlon

Core Spray Trip System ‘bus
pover manitor

ADS Trip Svitem bus pover
oonltor

HPCI Trip System bus power
aonitor :

RCIC Trip System bus pover
monitor

Iostrunen: Chaniel -~

Condensate {leader Low
Level (LS-73-55A & B)

Instrument Channel -
Suppression Chamber High

Leve)

Instrumen: Channel -

Reactor High Hater Level

Instrument Chaonel -
RCIC Turbine Steam Line
Bigh Flov

*ABLE 3.1.%9 (Continued)

Reparks

__ tcip tevel Sseetan o Actlon
MIA . C
HIA o v
N/A Cc
N/A Y c

> Elev. 551° A

<7 above normal water A

level

_¢58]" above vessel zero. A

26307 100 (D) A

‘ *

1. Montcors avallability of pruer
: loglec systems.

1., Monttors avatlabitity ot pover * o
“logtc svstema and valves.

.""Honitors avallabillry of pover to
> loglec systems.

“ Monltors svallabilicy o power 0
: logic systems,

Belov trip setting vill open HPTL
suctfon valves to the suppressicn
chaober,

Above trip setting vill open HPCI
4 guction valves to the auppression
chamber.

1. Abgve trip getting trips ACIT cardine,

‘Above trip setting fsolates RCIC systet

'uﬁl and trips RCIC turbine.
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TABLE 4.2.BM (Continued)

Tuwnction Punctional Test . _Calibgation Inatrur-at Chack
Iastrument Channel P A
HPCI Turbine Steam Line High Flow : (1) i;‘ once/) wonthse nona

Tustcument Channel
BPCI Stean Line Space High

Tenperature {1) ~?’F? once/) months nona
Core Spray System Loglc once/6 mﬂnths Sl (6) i /A
RCIC Systen (Inlctiating) Logle once/6 months W/A N/A
llClC Sy;tcn (1nolatien) Logic once/6 u&nths (6) 1 H/A
HPCl Systenm (Initiating) Logilc once/6 months (6) - N/
| HPCI System (Isolation) Loglc once/6 months (6) . /A
8  ADS Logle : _ oncel6'nonths :‘J v | (6) ' H/A
Lrct (Inftiating) Loxic once/6 mouths T (C) c - /A
LPCT (Coatainment Spray) Logle once/6 months (6) /A
Core Spray System Auto Initfation ‘ -
Iohibit (Cove Spray Auto , g ‘
Initiation) . once/6 woathe (7) - N/A n/a

LICI Auto Initintica ILmhibit L .
(LPCI Auto Initiacion) once/6 months (7) S n/A o n/A
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pED: CoWT e I PR RY CUNYEILLANCT RTIVIARINANTS
2 Resgts -l e 3 l_altix".:v;_nnz—o
. L. { feezifizztizms 1 1.7 anc .0 . Surveillance recuiremecnts ate
. abeve ca-=c:. e =e¢t  an otderly as specified in 4.3.C and .D,
phuziewvm shall e i-iilated and above.
eme vescior srall te in the -
ghutiowm 2smditlign within 24
houts.
F. Scrzm -ischarze Voluze (SDV) - F. Scram Discharge Volume (SDV) ‘
1. Tke scra= ¢ischarge volume l.a. T‘he.scram discharge volure
drain and vent valves shall drain and vent valves shall
be operanle any time that - be veritied open prior to
the Teactor prctection each startup and monthly
“ =ot pTce thereafter.  The valves .
Sl . syste= is required to be: may be closed intermittently
operable except as specifien for testing not ro exce=d
ian 3.3.F.2. 1 hour in sny 24 hour per‘ad
duriﬂg operation.
2. Iz the eveat acy SDV drain .
or ven:t 'valve tecomes b. The scram discharge volume
1
izoperatle, rezctor operatioq drain and vent valves shall
nzy ccatinue provided the be demonstrated operable
~ hly.
reduadans drziz or vent monthly
vzlve is operatle. . .
) == : 2. VWhen it is determined that
3. I recundant d'a*q or vent any SDV drain or vent valve
. - o ket \aSal . . . 3 -
velves baceme imooerable is inoperable, the redundant
=S - EoR— - - - -
the wezc-cr she be in ! rzin or vent valve snall
- -=c - - - .
het standbw wdtnin 24 hours be demonstrated onerable
- pY— ey o - wsdn ot 4 -
y - {mmediately and weekly
thereafter.
3. No additional surveillance

Amendment No. 85
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S T~SES:

) lces provide the cperatcr with & vis 1 indicazion of neutrcn level.
~.e ccaseccuences cf rTesciivity acclilents are funzticons cf cthe initial
sevcron Z.iux. The rejuirvezment of at least 3 counts per secong assures
what any :régsien:, gheuld it occur, begins at or above the initial
velue of 10 cf rated jower useé in the analyses of transients from
celd conditicns. ne cperable SRY channel would be adequate to monitor
the apprcach to criticality using homogeneous patterns of scattered

control rod withdrawal. A minimum of two operable SRM's are provided
as an adied conservatism. ’ . -

5. The Rod Block Monitor (RBM) is designed to automatically
prevent fuel damage in the event of erroneous rod withdrawal
£rom locations of high power density during high per level
operation. Two RBM channels are provided, and one of these may
be bypassed. from the console for maintenance and/or testing.

 Automatic rod withdrawal blocks from one of the channels will

.- block erroneous rod withdrawal soon enough to prevent fuel

“‘damage.- The specified restrictions with one channel out of
service conservatively assure that fuel damage will not occur::
due to rod withdrawal errors when this condition exists.

A limiring control rod pattern is a pattern which results in
the core being on a2 thermal hydraclic limit, (i.e., MCPR given
by Specification 3.5.k or LHGR of 13.4 kw/ft.

- ' During use of such patterms, 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 Etngineer to identify these limiting patterns and
the designated rods either when the patrerns 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 o performn these functioms.

wr

cram Iasertion Times

The control rod system is designated to bring the reactor subcritical
at the rate fast enough to prevent fuel damage:  i.e., to preveat the
MCPR from becozing iess than 1.07. The limitiug power transient is
given in Reference 1. Analysis of this transient shows that the
negative rezctivicy rates resulting from the scram with Lud zverage
response of all the drives as given in the above specification provide
the required protection, and MCPR remains greater than 1.07.

On an early BWR, scze degradation of control rod scram performance
occurred during plant startup and was determined to be caused by

1131
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THITINC CONDITIONS FCR OPERATION SURYIILLANCE REQUIREMEINTS
]
!
- . - -, -~ . . - s - .-
3.5 £TTE 4D CONTAINMENT COOUING . 4.8 CORT 427D CONTAI'ZIENT CDOLIRG
= =
SYsTIs s*.s;z:-.s

feslicerilicy

/“*“cs to the operational

oplt Applies o the~:urvcillancn

re
xr
8]
'-‘
o8
n 3
o~
o
.
o
IS
"
<

ctecus of-the core and contsin- requirements of the core and
went cooling systems., i containcent cooling eystews vhen
the corresponding liméting condi- .
tion for operetica ig iz &l £fect,
Objective Obiective
To sssuve the operability ef , To verify the operabilicy of the
the core and containment cooling core and containment cooling
systemy under sll conditions for systems under all conditions for
vhich this cooling capability 4s - | . vhich this cooling capadilicy s
an ssscntisl rzsponan ‘to plln: FETRSE an esscntial response to. pl:n: :
. sbnormelities. i : " abnormalities. - : =
Speci{fication Specification
A. Core Sorsy Svstem (CSS) . A, Core Spray S/stem (CSS)
1. The CSS shall be opera-~ 1. Core Sprey System Testing.
ble: - d
] ‘ Iten  FPragucncy
7 : (1) prior to reactor
{ statrtup fros a s, Simulated Once/
cold condition, or Autozetice Operzting
Actuztion  Cycle
(2) when there {8 irza~ test
diated fuel in the
veasel and whena the b. Pus=p Opera- Once/
reactor veascl pres- . bilicy zanth
surtce is zreater thsn
atmosphetic pressure, e, Hotor Once/
exeept as opecified Operated menth
in specification Velive
3.5.A.2, Operedilicy
d. Sysiem flov Omca/3
: _ rete: Zzch oonths
- lcop shall .
- ) . deliver et
lezst 62350
gpm agzinse
. ) : a2 system
head corres-
ponding to 3

143
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PRSIV IS IYTTY T S SES TR

¢

S oMITING CONDITICHS

2?5 Daescnr Cmat pampyvpl B

1,5, B, Deeicdua] EBesf =z:mCVe4 ]
= erncy  ( . 4.5.8B. Regigze) Sest Rezovsal .
s sres (gERS)  (LPCL =zzd - e TrRs) (L2CT ezd
Conteipmest Coolizg) &=

Contzinment Cooling)
1. The BHRS shall De

opersble: - 1, 2. Simuinated Once/
» ) Autematic Operaticp
(1) prior to » ;Ctuat1on Cycle
reactor startup est
trom & Cold
Condition; or b. i???tgpﬁfl‘ 2::ig

(2) when therze is
irradisted fuel
R e . in the resctor..
N ' “ vessel and when
the reactor '

c. Hotor Opera-— - Onee/
_.ted vaive month
- opersbility

d.vPﬁhp ?lﬁ;-: _'OnéeIB:h

:;2:;ih::i°' e. Testable Oace/
specified in _ A check valve operating
_specifications ' eyele
e 222'2:. through Eech LPCI pm=p shall deliver

9,000 gp= against azn indicated
system prossuIe of 125 psig. Two
LPCI pemps in the same loop shall

2, With the zesctor . .
deliver 12 000 PR egainst an

vessel pressure less

than 105 psig, the jndicated systed pressure of

RER may be removed 250 psig. )

f ervi ( t

t;:: :‘2722; p::;if . 2. An air test om the dryweil snd torus

coptaizment cooling hesders snd nmozzles shall be
mode and sssocisted conducted once/5 years. A
water test may be perforsed on
o _z:;zi:z:§::E;§:)n:Z§ » o ;he toras header in lieu of the
. : ’ 2 period not to air test. -
" exceed 24 hozuss while
being drained of
suppressicn chesber
quality weter and
filled with primary
coclant quality water
provided thzt during
cooldowa two loops
with ofe puzp per
lcop or oas 100p with
two pw=ps, and
sssociated diesol
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-remaining’ RHR pumps

generetcrs, im the
core sprey systeam are
operchble,

If ome RHR pmyp (LPCI
mode) is inoperable,
the reactor may

remain in operation

for a period not to
exceed seven deys
provided the - Rt

(LPCI mode) and both
access paths of the
REARS (LPCI mode)} and
the CSS and the
diesel gensrators
remain operable.

ls6

3. Yhen it is determined
"' that one RER pump
(LPCI mode) is
inoperable at a time
when operability is
required, the : _
-xemaining RHR pumps
 (LPCI mode) and. .-
‘active components
both access paths of
the RERS (LPCI mode)
and the CSS and the
diesel generators
shall be demonstrated
to be opersable
immediately and daily
thereafter,
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SURVEILTANCE REQUIBZIMEINTS

t1

=% Tilled Discharge ZPije
the R ané RPCI gumps
et to condensate
znd ot essure suppTecs-
zz¢ zeank shaell nermelly
cave zhe dischzrge piping
CS pumps. 7The concensale
vezd taznk cav be used to serve the RER

znd CS ¢ischerce piping if the PSC head
tznk is unezveilable. The pressure
jndicztors on the discharge of the RrR
and CS puzps shall indicate not less
than listed below.

m o

?1-75-20 48 psig
P1-75-48 48 psig
P1-74-51 48 psig
P1-74-65 48 psig

" Average Planar Linear Heat Generation -
‘Rate o TapEEEae L sam e e
During steady state power operation. the
Maximum Average Planar Linear Heat Cen-
eration Rate (MAPLHGR) for each type.of
fuel a2s z function of sverage planar
exposure shall not exceed the limiting
value shown in Tzbles 3.5.1-1,.-2, -3,
~4. 1f at any time during operation it
is determined by normal surveillance that
the limiring value for APLHGR is being
exceeded, zction shall be initiated: -
Sthin 15 oinutes to restore operation
"to within the prescribed limits, I -
the APLEGR is not returned to within
the prescribed limits within two (2)
hours, the reactor shall be brought to
the Cold Shutdown .condition within
34 tours. Surveillance znd corresponding
sction shall continue until reactor
operation is within the prescribed
limits. .

Linear Eeat Generation Rzate {LEGR)

. Durizg stezdy state power operation, the
linear hest gemeration rate (LBGR) of
any rod in any fuel assexbly at any.

axial location shall not exceed 13.4 kw/ft.

If at any time during operation it is
detercined by normal surveillance that
the limiting value for LHGR is being

exceeded, action shall be initizted within _

15 minutes to restore operation to withim
the prescribed limits. If the LHGR is not
returned to within the prescribed limits

swithin twe (2) hours, the reactor shall be

brought to the Cold Shutdown condition

within 36 hours. Surveillance and . ..
correszonding action shall continue w=mtil
eacter operatien is within the prescribed

imnits.

=

Y.

M

- .

1 Mzintenance of Tilled Discherzé Fige

1 Evervy wonth prior to . the testing of
the RERS {LPCI and Centeincment Spray)
znd core spray system, the cischarge

piping of theSe systems shall De
vented from the high point and weter
£low detercined.

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

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.’

Maximum Average Planar Linear Heat

Generation Rate (MAPLEGR)

The MAPLHEGR for each type of fuel 'as a
function of average plamar exposure
shall be determined daily during
reactor operation at225% rated

thermal power.

Linear Heat Generation Rate (LHGR)

The LEGR for 6X8, B8x8R, and PEXBR

‘fuel shall be checked daily during

reactor fuel operation at 25X rated
thermal power.
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Tne minimun oritieczl power ratio 1. MCPR shzll be determined daily
[M2PR) as & funetien of Screm during reactor power cperaticn
time a2nd core flew, shalil be equa .. atZ 25% rated thermzl power and
o or greater thzn shown in following any change in power
Tigure 3.5.%-1 multiplied by the level or distribution that
T, shown in Fizure 3.5.2, where: would cause operation with a
) ' ‘ : 1imiting control rod pzttern ;
2Z=0or zave —'tB , whichever is as descrined in the bases for ) '
. A - %3 greater : _ Speclfication 2.3.

. -0 90 sec (Specification 3.3. c.1 2. The MCPRflimlt shal 1 be deter-
. seram time limit to 20% . % mined for each fuel type 8X8; :
insertion frox full withérawn) 8X8R, PBXBR, from Figure
~ _ “'z 3.5.K-1 respectively using:
220.710+1.55 [X]%(0.053) [Rer 5] ' :
[n . - a.T= 0.0 prior to initieal
2 -z _ , scram time measurements for
‘Zave = i the cyecle performed in
Aal : accordance with
P : Specification 4.3.C.1.
’ n = number of surveillznce rod tests
perfornesd <o date in cvele (in- b. Z as defined in Specification
eludinz 20T test). 3.5.F following the
conclusion of each scram
'ti.= seran time to 20% insertion from time surveillance test
fully withirzwn of the ith rod required by Specification
4,3.C.1 and 4.3.C.2.
N = fotal number of zctive rods
mezsu-ed in Specification 4.3.C.17 The determination of the
at 30C 1imit must be completed
with 72 hours of each scran
If z¢ zny time <uring steady state time surveillance reguired
coerztion it iIs determired by normal . by Specification 4,3.C.
surveillaroce $hat the limiting value
- for MCPR iz being exceeded, acticn
- -eh2li be inftiated within 15 minutes
+o restore cperaztion to within the
prescribed limits. If the steady
. state MCPP is net returned to within
the prescribed licits within two (2)
hours, the rezctor shall be brought
to the Cold Srutdewn concition within
36 hours, survelllance and
corresponding zction shzll continue
ur<il rezotor operztion is within the _
~resecribed limits.
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es identified in
ifications 2.5.I, J,
. are exceeded and the
sepecified remedial action
is taken, the svent shall
be logrged and reported in
a 30-fdzy written report.
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If the discharge piping of tie core spray, LPCI, BEPCIS, sand
PCICS azre nmo:t filleéd, & weter hzmmer caxm develop im this
piping when-the ptzp end/or pumps are sterted., To mizimize
Gzamage to the dischzrge piping and to ensure edded rwergin in
the operation of these systems, this Techmical 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 thet line must be assumed to be
inoperable for Technical Specification purposes.

The.éore spray and RHR system discharge piping high point

vent is visuslly checked for water flow once & month prior to

checking will avoid ‘starting the core spray or RHR system =
with a discharge line not filled. Ian addition to the visual
observation and to ensure a filled discherge line other than
prior to testing, &8 pressure suppression chamber head tank is-
iocated approxricately 20 feet above the discharge line
highpoint to supply zmakeup water for these systems. The
condensate head tank 10cated approximately 100 feet above the
discharge high point serves =as a.backup charging system when
the pressure suppressiom chamber head tank is not in

service. System discharge pressure indicators are used to
determine the water level above the discharge line high

point. . The indicators will reflect epproximately 30 psig for
a water level at the high point and 45 psig for a waters level
in the pressure suppression chanmber bhead tank and ace
pmonitored daily to ensure that the discharge lines zre

filled.

¥henm in their normal standby condition, the suction for the
HPCI and RCIC pumps are sligned to the condensate storage
tznk, waich is physically at a higher elevetion then the
EPCIS azndé RCICS pipimg. This assures that the EPCI and RCIC
discharge piping remzins filled, Further assurance is
provided by observing water flow from these systems high points
monthly.

Mayimum Averzpge Plesper Linesr Hest Generation Rate LMAPLHG&)

This specification assures that the peak cladding tenmperature
following the postulated design basis loss~of-coolant '
accident will not exceed the limit specified in the 10 CFR

50, Appendix K.

mendment No. 28, 4B, B2, g5 168



The peek cledding tempereture following a postulated loss-of-
ccolect zccident is primerily & function of the average Zest
generetion rate of all the rods cf & frvel essenmbly at azy
exial location and is only depeandent secondarily on the rod
to rod power distribution within a2 assemdbly. Since expected
local varietions in power distribution v¥ithin a fuel zssenbly
effect the calculated peak clad temperature by less thean %
7J09F relative to the pesk tempersture for s typical fuel
design, the limit on the average lineat hezt generation rete
is sufficient to assure that calculated temperatures are
within the 10 CFR 50 Appendix K 1imit., Tke limiting value
for MAPLHGR is shown in Tables 3.5.I-1, -2, -3, -4, The
analyses supporting these limiting values is presented in
Reference 4. ' -

1682
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The LiGR =21 be checked czliy during rezctor operation at > 25%
power o determins if fuel hgrnup, or centrol rod movement has causeC changes
in power distribusiecn. for LL3F to be a limiting value below 25% rated
thermal power, the P factor wculd have to be -itess than ¢.241 which is
precluded by a ccasiderzble margin when employing any peraissible control rod
pattern.

3.5.K. Minimimum Critica: Power Ratio (MCPR) )

) At core thermal power levels less than or equai to 25%, the reactor will be
operating at minizu= recircuiztion pump speed and the moderator vold content
wili bejveny,smali.ﬁA?oriail,dqsisnated;cqptroi rod patterns, which may be
empiloyed at "this“point, operating piant experience and thermal hydraulie =
anaiysis indicated that the resuiting MPCR value is in excess of requirements <~
by a considerable cargin. With this low vold content, any inadvertent core
flow increase weu:d only place operation in a more conserative mode relative
to MCPR. The daily requirement for calculating MCPR above 25% rated thermal
power is sufficient since power distribution shifts are very slow when there
have not been significant power or control rod changes. The requirement for
caiculating MCPR when 2 Limifing ¢ontrol rod pattern is approached ensures
that MCPR will be known following a2 change in power or power shape

- (regardless of magnitude) that could place operation at a thermal limit.

. 3.5.L. Reporting Recuirezents
k ' The LCO's zssociz-ed with menitoring the fuel rod operating conditions are
required to be me: at ail times, i.e., there is no allowable time in which
the piant can kncwingly exceed the Limiting values for MAPLRGR, LHGR, and
MCPR. It is a recvirement, 2= stzted in Specifications 3.5.%1., .J., and .K.,
that if at any tize during steady state power operation, it is determined
twat the timiting values for MAPLEGR, LHGR, or MCPR are exceeded action is
then initiated tc restore cperation to within the prescribed l1imits. This
action is initiated as soon as normal survelllance indicates than an
operating Limit nzs been reachec. Each event invoiving steady state
.I operation bevcnd 2 specified iizmit shail be reperted sithin 30 days.
T+ must be recesrnizad that there is always an action which would return any
of the parameters (MAPLEGR, LEGR, or MCPR) to within prescribed iimits,
. namely power reducition., uUncer most circumstances, this will not be the only
- zlternative, ’ '

3.5.M4. References .
3. "Fuel Densificztion Sffects on Generai Electric Boiiing Water
Reactor Fuel," Suppilerments 6, 7, and 8, NEDM-10735, August 1973.

2. Supplement 1 =o Technical Report on Densifications of General
Tiectric Reactor Fuels, Dececber 14, 1974 (USA Regulatory Staff).

2. Communicaticn: V. &. Moore to I. S. Mitchell, "Modified GE Model
for Fuel Densification,” Docket 50-321, March 27, 1974,

¢ign, Licensing Topical Report,

5,  Letter fro= I. #. Buchholl (GZ) to P. S. Check (XRC), "Response to NRC

reguest fer inmfsrmatism ¢z CITER computer nodel,"” Sentember 5, 1980.

16¢
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| -sxle 3.5.1-1
NAPLRGR VZIARsSUS AVERACE PLANAR EXPOSLRE
- Fuel Tvrve! anElTLl
: Sebe il

35,000 =~ : 9.9

o _ 40,000 : 9.3 .

h ‘ : T Table 3.5.1-2
LAPLEGR VERSUS AVERAGE PLARAR EXPOSURE

FTuel Type: 8DE274H
Average flanar —_—

Ixoosure MAPLUGR
fvd/ t) (xu/£2) .
200 1.1 |
1.000 1.2
) 5,000 IRREER S %
10,000 12.1
- , 15,00 12.2
;9.060 ‘ ;_‘ 12
25,900 S 115 -
' 30,900 0.9
15,000 _ 16.0
40,000 9.3
171 )
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TI3LI 3.5.1- 3
iTLUCT VIRSUS AVIRASE PLANAS TYPOSURE -
Tuel Tvoes: EDRITRAL anc PEDREIINGL
Average Planar
txposure MAZLAGR
(aad/e) f (kW/fc)
200 1.2 .
1,000 11.3
5,000 . 11.8
10,§00 12.0
,,,,, 1000 120 ‘
120,000 T |
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: P8DRB265H

Average Planar ’
Exposure MAPLHEGR

(Mwd/t) (kW/£t)
200 11.5
1,000 _ 11.6
5,000 11.9
10,000 o 12.1
15,000 12,1
20,000 . - 12.0
25,000 11.6
30,000. 11.2
35,000 " 10.9
401000 10.5
45,000 }930

a4
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ANTITIONS
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SURVIILLANC
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D.

E.

Ceelant

Lesesvrs

3.

Relief Valves

1f the condition in 1 cr 2
gheve csnnel be wel, an erderly
shutéowa sheil be (nttisted
and the tescier shall be shut-
down in the Cold ' Cenditien
within 2¢ heurs.

i

Jer Pumes

1.

Uﬁen more than one relief

valves sTte kaown to be
fetled, an orderly shutdown
ghtll be indiriatad and the
reactor depressurized to
less than 105 psig vithiz
246 hours.

Vhenever the reactor 12 £La the
startup of run modes, all jet
puzpt shall be operatle. 1!
1 &3 determined thet 2 Jet
puep 1a {nopeteble, o7 tf{ cve
er ascre je: punmy [low instru~
ment foilures occur and cane
not be corrected vithia 12
houra, an créurly shutdewn
shall be {nitiszed and the
resctor shail be shutdowm in
the Colé Condition vithis 24
touts.

181

Coclznt Leskare

2. Relief Velves

3.

3.

pproximately sne-hall of il
relicl valves shall be benth-
checked o7 replaced vith o
benchechecked valve ecach opera~
ting cyele, A1l 13 valves

. wvill have
been chacked o veplaced upon
the cosvletion of every second
eycle.

Onze during each operating
cycle, each relief wvalve
shall be z=anually opened
until thermocouples and
aczoustic moniteors doumstrean
of the valve indicate )
stesm is flowing from the
valve.

The integrity cof the reliel/
eclety valve bellovs shall be
centinucusly cenitered.

At least ene rTelief valve shall
be disasscobled and {nepecied
cach eperating cyele.

L. Jet Dusmp3

L.

WYhenever there &3 recirculation
fiov with the rescter &n the
startup ©oF Tun tsles with deth
rvecirevlation pumpy rumning,
Set pu=p operzblility thail be
cheeked dally >y verifying thae
the fslloving ceadisions co mot
occut sinultenecusly:

4., The tvo recirculation loess
have & (lov Seialanes 8l
142 er more vhen the puzps
are cperated st tht sent
speed.




CONDITIONS

TOR -OPERATION

t

Tecivoulation Pucp Operation

Tre recsctoer shall not be
cpezated with osxne
recicreulation loop out of
service for more than 24
hours. With the resctor
operating, if one
recizrculation loop is ont
of service, the plant shall
be pleced in 2 hot shutdown
condition within 24 Rhours
unless the loop is sooner
returned to service.

Following one pump .
operation, the discharge
valve of the low speed pump
may not be opened unless
the speed of the faster
pump is less than 50% of
its reted speed.

Steady state operation with
both recirecnlation punmpPs
cut of service for up to 12
hours 1is permitted. During
svch interval restart of
the recircnlation punps is
permitted, provided the
loop discharge temperature
ijs within T75°F of the
saturation temperature of
the resctor vessel water as
determined by dome
pressure. The total
elepsed time in netural
cizrculetion snd onec pump
operation must be no
greeter than 24 hours.

Strvetrral Integrity

The structural] integrity of
the pricery system shall be

182

4.6.E Jet Pumos
5, The ircdiceted .velue of
core flow zate wveries
from the value derived

F.

from loop flow
measurements by more
than 10%.

. The diffuser to lower
plenum differential
pressurec reading oD aso
individual jet pump
varies from the mean of
all jet pump
differential pressures
by more thszn 10%.

b2, Vhenevef there is

recircrlation flow with the
reactor in the Startup or
Run Hode and one
recirculation pump
operating with the
equelizer valve closed,
diffvser to lower plenum
differential pressuce shall
be checked daily 2nd the
differential pressuze of
individual jet pump in 8
loop shell not very. from
the mesn of all jet pump
differential pressures in
that loop by more than
10%.

is

thg

an

Recirculation Pump Operation

Recirculation pump speeds
shall be checked and logged’
at least onrce per day.

No additfonal surveillance
required.

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

Streetursl Inteprity
Table 4.6.A togecthers with

sopplementary notes,
specifies the



Tne total leakage rate consists of all leakage, identified and
unidentified, which flows to the drywell floor drzin and eguipment
drain sumps. :

The capacity of the drywell floor sump putsp 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 acconmplished
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 BY.1% of nuclear
boiler rated steam fiow. The analysis of the worst overpressure
tpransient (3-second Glosure 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
seram is assumed considering 12 valves operable, results in
zdequate margin to the code zllowable overpressure limit of

1375 psig.

To meet operaztional 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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3.0 kL0 LASTS:

(0 thzy do éiffer by 10 percent or moTe, the ccre flov Tele nezgured by the

ter pump diffuses differential pressure sygten wust be checked afainzt the
core flew rate dezived [rom Che measured values of leop flov to cote flov
corretation. 1T the difference betveen mepoured and derived core flev rate
ts 10 percent oF eoTe (vith the derived value higher} difluser meagurements
vill be taken to define the locatien within the vessel el {ailed jet pump
nozzlr (or tiser) snd the unit :ghut dowm fov repairs. 1l the potentisl
blowdown flow ares 18 {nereased, the system rvesistance to the recirculation
sump is also teduccd; hence, the effected drive pump vill “run out” to 8
substantially higher flov rate (epproximstely 115 percent te 120 pereent

- for 8 ainnle nozzle fatlure). 1f the tve locps are halanced {n flov gt the
csme pump specd, the resistance eharacteristics cannot have changed. Any
{mbalance between drive locp tlovw rates would be indicated by the plant
process {nstruncntation. 1In sddition, the affected jet purp would provide s
leakape path past the core thus reducing the core flow trate. The Taverss

" [lev thtouth the {nactive jet pump wvould still be ‘indicated by & positive

Jiflerential pressure but the net e(fa;t‘voul& be a slight decrease (3 per-
cent to & percent) in ‘the totsl core flov measured. This decresse, together
<ith the loop flov {ncrease, vould vesult fn a lack of correlation between
measured and derived core flow rate. Tinally, the affected jet puwp diffuser .

dtfferential pressure siznal would be reduced because the beckilov would be
less than the normal torward flow, .

A nnrtlceriscr syate™ fallure could alse generate the coincident failure of
A ot pump 4iffuser body: hovever, the converse is not true. The lack of

= any subatantial sircss tn the $et pump diffuser body makes (2lluse impossible
. without an initial nozzlesriszer system failure. :

3.6.F/4.6.F Recirculation Pump Opération

Steady-state operation without forced recirculation will not be permitted
for more than 12 hours. And the start of a2 cecirculation pump from the

pnatural circulation condition will mot be pernitted unless the texperature
difference between the loop to be started and the core coolant temperature

is less than 75°F. This reduces the positive reactivity insertion to 2an
acceptably low value. '

Reguiring 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 puzp operation that
- : excessive vibration of the jet puxp risers will not occur.
3
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Structurz) Intearity ’ ’ ’ . -

The requirements for the reactor coolant systems frservice
inspection program have been fdentified by evaluating the need

for a sampling examination of areas of high stress and highest
probzbility of failure in the system and the need to meet 2s closely
as possible the requirements of section XI, of the ASME Boiler and
Pressure Yessel Code. '

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

It is intended that the required examinations and inspection be
completed during each 10-year interval. The periodic examinations
are to be done during refueling outages or other extended plant
shutdown periods. :

Cnly proven nondestructive testing techniques will be used.

More frequent inspections chall be performed on certain )
circumferential pipe welds as Yisted in Section 4.6.G.& to

provide additional protection against nipe whip. These welds

were selected in respect to their distance from hangers or supports
wherein & failure of the weld would permit the unsupported segments

of pine to stirike the drywell wall cr nearby auxiliary systems

. or control systems. Selection was based on judgement from sctual

plant obsrevation of hanger and support locations and review of
drawings. Inspection of all these welds during ezch 13-year
inspection interval will result in there :dditignal examinations
above the requirements of Section X1 of ASHE Code.

An augmented inservice surveillance program j¢ required to determine
whether any stress corrosion has occurred in any stainless steel
niping, stainless components, and highly stressad 2l1oy stesl such
as hanger springs, 3s & result of environmental ‘conditions
associated with the Merch 22, 1975 fire. :
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TIVITING CONCTITIONS FSR CFTFATION SURVEILLANCEI REDUIRIMENTS
3.7 CoUTAINMENT SYSTEMS 4,7 CONTRINMINT SYSTEIuS
soligability Acolicadiilisy
Apcires ©LQ.thE Ccperating sTatus Applies to the primary and
cf =ne praimery and seccndazy. ) seconlarcy containment
ccnwainment systems. integrity.
Ctiective : .
Objective
To assure the inzegrawy of the :
orimary and secondacy To verrfy the intesrity of the
containmen: Systems. primary and secondary
containment., .
Soecifaicazion .
; Scecification
A, Primary Containmens
. A. Primazy Containment
1. At any time that the ' ) ] o }
irradiated fuel is in 1. Pressure Suvsressice
the reactor vessel, Chamber
and the nuclear
system is pressucrized a. The suppression
abcve atmospheric chamber water leyel
pressure or work is be checked once per
being done which has d2y. Whensver heat
the pozential to *{s added to th
drain the vessel, the —_ ¢
: o ‘. suppression pool b
pressure suppression Ad
pcel wazer level and testing of the ECCS
temperature shall be or relief valves the
maintained within the pool temperature shall
following limits be continually monitored
except as specified and shall be observed
in 3.7.A.2. and logged every 5
minutes until the heat
a. Minimum water level = addition 1s terminated.
! -6.25" (Differential . '
" pressure controel
>0 psid)
| : ~7.25" (0 PSID Differef——
. tial pressure control)
b. Maxizmum water level =
_1"

227
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LIMITING COUWNIDITICRS FCR OPEPATION SURVEILLINCE REQUIFEMENTS
3.7.A Pcoirczvy Coztoir—ent

4,7.A Prizervy Contgipment

within 48 hours following

" detection of excessive local
lezkage, the reactor shall be
shut down and depressurized
until repairs are effected 2ad
the local leakage meets the
acceptence criterion as
demonstrated by retest.

i, The main steamline isolation
valves shall be tested &t a
pressure of 25 psig for leak-
age during each refueling ’
cutage, If the leakage rate
of 11.5 scf/hr for any one main
steamline isolation valve is
exceeded, repairs and retest shall
be performed to correct the-

- : condition.

j. Continvous lLegk Rate Monitor

¥hen the primary containment is
inerted the contzinment shall be
continunously monitored for gross
leskage by review of the inerting
system makeup reguirements. This
monitoring system mzy be taken out
of service for maintenance but
shall be returmed to service as
soon as practicable.

¥. Drvwell end Torus Surfaces

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 damage with
particular attention to pipinmg
connections and supports and for
signs of distress or displacement.
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a Chorber -
ceun oreakers

<
w O

e. GExcept oe specified in
3.7.A.3.b below, two
pressure suppression
chamber-reactor building
vacuus breakers shall be
operable at all times when

- primary containment inte-
trity is required. The
get point of the diffecren-
tial pressurs instrumenta-
tion which sctuates the

. pressure suppressicen cham-
T ber~reactor building
vacuua breakers shall be
0.5 psid.

b. From and after the dste
that one of the pressure
suppreaszion chonbaor-reactor
building vocuums breakero i
made or found to be inopera-
ble for &ny reanon, reactaer
operation is parmissible
only during the succeeding
seven days, provided that
the repalr procedure does
not violate primary contain-
ment inteprity.

i. Drwvwell-Preosuvre Suppresdion
Chamber Vocuunm Breakers

a. When primary contsinoent

' ‘48 required, all drywell-
suppression chember vsacuum
breskers shall be operable

= and positioned {n the fully

- ' closed position (except

" during testing) except as

gpecified in 3.7.A.4.% and

c, helow.

b. One drywell-suppresaion
chomber vacuun bresker oay
be non-fully closed so
long 23 Lt ic dcternined
to be mot more then 3°
open as indicated by the
poeition lighes.
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3. Pressure Suvpression Chzmber-Reactar
Building Vacuun 3reakers .

a. The pressure suppression chamber-
reactor building vacuum breakers
shall be exercised and the associ-
ated instrumentation including
setpoint shall be funsrciomally

tested for proper cperation each
three months, ’ :

b. A visual eximination and determina-
tion that the force required to
open each vacuum breaker (check
valve) does not exceed 2.5 psid

"will be made each refueling outage.

L. Dryvell-Pressure Suporession
Charnber Vacuurm Breskers

2. Fech dryvell-suppression
chamber vacuus breaker
shall be exerciscd throuzh
an opening-closing cycle
every wmonth.

b. When {t iz detcrmined that
twve vacuus breakecs are
inoperable for. opcning &t 3
tine vhen operability Ls requir®
£ll other vacuua breaker
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£, Drywell-Suppression Chazber
Differential Pressure

a. Differential pressure
betveen the drywell and
suprression chamber shall

_ be caintained at equal -

! . to or greater thwn }.1
psid except z2s specified
in (1) and (2) below:

(1) Tnis differential
shall be established
within 24 hours of
achieving operating
temperature and
pressure. The
differential pressure

. =zy be reduced o
l less than 1,1 psid

) 24 hours prior te

2 scheduled shutdowm.

(2) This differential
=ay be decreased to
] less than 1,1 psid
for a zmaxious of four
hours cduring required
crerebility testing
-0f the EPCI systenm,
RCIC systex and the
¢rywell-pressure
suppression chamber
racutm breakers.

b. If the differential
pressure cf specifica-
ticz 2.7.A.6.2 cannot be
czintzined zpnd the
differenrial pressure
cznzzt be restored within
the subsequent six (6)
nour period, zn orderly
gmuzéewn shall be dznit-

lzted zzZ the reactor
enzll e in the Cold
Shuzizen ceniitien
wizhiz 24 hours.

R
oy
(ry
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£.7 CORTAINMEINT SYSTIMS

»

6.‘ Drywell-Suppression Chamber
Differential Pressure

2. The pressure differ~
ential betwsen the
drywell and suppression

chember shall be recorded.

at least once each shift,



Group valve ldemtification

1 Hain steamline isolation. valves
(PCV-1-14, 26, 37, & 51;
1-15, 27, 38 € 52)

1 nain steamline drain isolation
valves (PCV-1-55 & 1-56)

1% Reactor Water sample line isola-
tion valves

2 RIRS shutdown cooling supply
fpolation valves (FCV-T4-88 & &7)

2 RHRS - LPCI to reactor
(PCV-74-53 & 67)

2 ) Reactor vessel head opray isola-
tion valves (FCV-74-77 & 78)

2 RORS flush and drain vent to
suppression chamber
(PCV-7u-102, 103, 119, & 120)

0s7

2 suppression Chamberx Drain
(PCV‘75-57 & 58) '

2 prywell equipment drain dincharge
igolation valves (FCV-717-15A & 158)

2 Drywell floor drain discharge
isolation valves (FCV-T77-2A & 2D)

TABLE 5.7.A
PRIMARY CONTAINMENT ISOLATION VALVES

Humber. of Power
Operated Valves

Inboard outboard
L) 'Q
1 1
1 1
1 1

2
1 1
8
2
2
2

Haxinun v Action on
operating Hormal Initiating
Time (8sec.) Position signal
JCT LS 0 GC
15 0 GC
4
5 c sSC
(
40 (o 5C
30 C sC
0 c sC
20 c . sC
15 C sSC
L]
15 - 0 GC
15 : 0 GC

*These valves isolate only on reactor vessel low low water leveln(470?) and main steam line
. wt .

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

Valve Idencificarlon

Reactor water clzanud systen supply
{solation valves FCV-69-1, & 2

Fcv 73-81 (Bypass around FCV 73-3)
UPCLS steamline {solation valves
¥CV-13-1 & 3

KCLCS steanmline {golatian valves
PCY-71-2 & )

Deyvell nitroged purge tnlet fsola-
tion valves (YCV-16~18)

Suppression chanbez nitvogen pucge
fnlet isolatlon valves (FCV-76-19)

Drywell Malo Exhaust lsolation
valves (rcv-646-29 and )0)

Suppracaloo chonber matn exlinust
{golatinn valves (rov-64-312 and 33)

Dryv¢11l$upprcn|lnn Chather puatg:
fnlat (tCv-54-17) '

prywell Atmosphoxe porge inlet :
(FCV-68-18)

Munber ol Pouer
Operated Valves

Max fwun

. Operating
Time (sec.)

Y

10
20

13

2.5

2.5

2.5

2.5

Hormal

Positlon

)

Action o2
Infitfating

_Signal

cC
«C

sC

S

sC
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TABLE 3.7.A (Continued)

valve ldentification

Suppression Chénber purge inlet
(FCV-64-19) :

Drywe11/Suppression Chamber: nitro-
gen purge inlet (FCV-76-17)

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

Suppression Chamber Exhaust Valve
Bypass to Standby Gas Treatment
System (FCV-64-34)

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

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

RCIC Condensate Pump Drain
(FCv-71-7A, 7B) -

HPCT Hotwell pump discharge {sola-
tion valves (FCV773-17A. 170)

HPCI steamline drain (Fcv-73-6A, 6B)

TIP Guide Tubes:(S)

..
~

Max{mum
Operating Hoymal
Time (sec.) Position

Number of Power
Operated Valves

Inboard  Outboard

1 | 2.5 C
1 5 é C
0 1 5 ? 0
! 5 2 0
2 15 0
2 5 0
2 5 c
2 5 c
2 5 0
1 per guide = NA . C

tube

Action on
Inltiotine
U Shgnal

SC

SC

GC

GC

GC

GC

)

GC

GC
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valve Identification

standby 1iquid coatrol systea
check valves (CV 6§3-526 & 525)

Feadvatex check valves
(cv-3-558, 572, 558 ¢ 568)

control rod hydraulic retuxn
check valves (cv-05-576 ¢ 573)

RURS -~ LPCT to reagtor chack
valves (CV-TA-SK & 68)

IABLE 1.7.A (Continuzd)

Humber of Power
Operated Valvas
Inboard outboard
A —————

CAD System Torus/Drywell Exhaust 2

to Standby Gas Treatment
(Fcv-84-19,20)

Drywell/Suppression Chamber Nitrogen 1

Purge Inlet (FCV-76-24)

Core Spray Discharge to Reactor 2

Check Valves FGV-75-206,54

Haxinun
Ooperating

Time (scC.)

HA

10

NA

Hormal

ponjition

Action an
Inftiating
Slgnal

Procesd

Procens

pProcens

Proceas

Procesns

1Y
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TABLE 3.7.A (Continued)

Number of Power
Opecrated Valves

Group Valve Identification Inboard  Outboard
. b Dryvwell AP air compressor suction 1

valve (FCV-6i~139)

6 Drywell AP air compressor discharge 1
valve (FCV-6H4-110)

6 Drywell CAM suction valves 2
(FCV-90-25UA and 254B) .

6 Drywell CAM discharge valves 2
(FCV-90~257A and 257B)

6 Drywell CAM suction valve 1
(FCV~90-255)

*This valve cycles open and closed during normal operation.

Maximum
Operating

Time (scc.)

10

10

10

10

10

Normal
Position

O

Aelion on
IntLintin
Sipnal o

Ge

(KN

GC

GC
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TISTLELE PINITRATICHNS WITH LIUSLE C-RINT SzalS
A=1h Equicment datch
a=13 " "
X-i ’ DW Head Access Hatch
X-6 | . ._ ' CRD Removal Hatch
X=354 T.I.P, Drives
X-358 o : " "
X-35C " n
X-35D RS : ' " "
X-35E. " .
X-35F : ] n
X-35G - . ’ n n
X-47 oo Power Operations Test
X-2004A Supp. Chamber Access Hatch
X-2003 " " " "
X-2134 Suppression Chamber Drain
X=223 . Supp. Chamber Access Hatceh

DW Flange-Top Head

Shear Lug Inspection Cover #1

" " " Hatch #2
n " n " g3
. n n n noglh
n n n " g5
" " n n . g6
n n " n g7

1 u n n F 5

«n

(i)



1-14
1-13
1-26
1-27
1-37
1-38
1-51
1-52
1-55
1-56
2-1192
2-1383
3-554
3-558
3-568
3-572
32-62
32-63

32-336

32-2163
32-1070
33-785
43-13
43-14
63-525
63-526
64-17
64~18
64-19
64-20
bb-c. v,
€4-21
6l-c.v.
64-29
64-30
64-32
64-33
64-31
64-34
64-139
64-140
68-508
658-523
68-550
68-555

Lmendment No. 385

Valve Identification

Main Steam
Main Steam . .
“Mzin Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam Drain
" 'Main Steam Drain
Service Water :
Service Water - : r
Feedwater
Feedwater
Feedwater
- .Feedwater
Drywell Compressor Suction
Vrywell Compressor Suction .
Drywell Compressor Return
Drywell Compresser Return
Service Air
Service Air
Reactor Water Sample Lines
Reactor Water Sample Lines ]
Standby Liquid Control Discharge
Standby Liquid Control Discharge
rywell and Suppression Chamber Air Purge Inlet
Drywell Air Purge Inlet
Suppression Chamber Air Purge Inlet
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Drywell Main Exhaust
Drywell Main Exhaust
Suppression Chamber Main EXhaust
Suppression Chamber Main Exhaust
Drywell exhauust to Standby Gas Treatment
Suppression Chamber to Standby Cas Treatment
Drywell pressurization, Compressor Suction
Drywell pressurization, Compressor Discharge
CRD to RC Pump Seals ’
-CRD to RC Pump Seals
CRD to RC Pump Seals
CRD te RC Pump Seals
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R Steam Supp

RCIC Steam Supply

HPCI Pump Discharge

HPCI Pump Discharge

HPCI Steam Supply Bypass

RHR Shutdown Suction

RHR Shutdown Suction

RHR Shutdown Suction

RER Shutdown Suction

Drywell/Suppression Chamber Nitrogen Purge

Drywell Nitrogen Purge Inlet v

Suppression Chamber Purge Inlet

Drywell/Suppression Chamber Nitrogen Purge

Containment Atmospheric Monitor

Containment Atmospheric Monitor

Containment Atmospheric Monitor

Containment Atmospheric Monitor

Contzinment Atmospheric Monitor

Containment Atmospheric Monitor

Containment Atmospheric Monitor

Containment Atmospheric Monitor

Containment Atmospheric Monitor

Contzinment Atmospheric Monitor

Containment Atmospheric Monitor

Containment Atmospheric Monitor

.Containment Atmespheric Monitor

Containment Atmospheric Monitor

Containment Atmospheric Monitor

Containment Atmospheric Monitor

Contzinment Atmospheric Monitor

Containment Atmospheric Monitor

Containment Atmospheric Monitor

Contzinment Atmospheric Moniter

Drywell Floordrain Sump

Drywell Floordrain Sump

Drywell Equipment Drain Sump

Drywell Equipment Drain Sump

Containment Atmospheric Dilution

Containment Atmospheriec Dilution

Containment Atmospheriec Diluticn

Contzinment Atmospheric Dilution

Containment Atmospheric Dilution

Main Exhaust to Standby Gas Treatment

IZxhaust to Standdby Gas Treatment

Mzin Exhaust to Standby Gas Treatment
i st to Standby Gas Treztment
in Exhaust to Standby Gas Treatment

CHRD iivdraulic Return

Rzdiation Monitor Suction .
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2 nadlation M
So25TA Radiztion M
3-7578 Radiation Monitor
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Am\endment No. 85
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UPFRESSION PO0L WATZR LIVZL

~ Valve Identificotion

Auxiliary Boiler to ECIC

Auxdliary Boiler to RCIC

RiR Suppression Chsmber Simple Lines
RIR Suppression Chexer Sample Lines
R Suppression Chamber Semple Lines
RiR® Suppression Chumber Semple Llnes
Deninersiized Woter :
ACIC Turbine Exheust

NCIC Veocuum Puxp Tischorge

RCIC Turbine Exhsust

RCIC Vacuum Pump Discharge

HRCI Turbvine Exhaust

EXCI Turbine Exhioust Drein

EXCI Turvine Exhsust

EXCI Exhsust ITroin

RER

Core Sprey to Auxiliary Zoiler

Core Spras to Auxillery Doller

Core Spray to Auxiliary Boiler
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mA2IT 3.7.7
TEOURY JoITATNZEND ISATATION VEIVES LD AT T
WATEIR STALZD SZISIEC CLASS 1 LIS
Valve Velve Identification
74-53 ' * RIR LFCI Discharge
~ 7h-sk R
, 457 . RER Suppression Chezber Sprey
. ~7h-sB - R¥R Suppression Chamder Spray
T4-60 RHR Drywell Spray -
Th-£1 RER Drywell Spray
74-67 RiR LICI Discharge -
<458 . RHR LICI Dischargre .
LT3 RER Suppression Chember Spray
~L.-72 RER Suppression Chazber Spray
Lo~k - IR Drywell Spray
478 RR Drywell Spray
L7 RIR Hesd Spray
k78 RER Hesd Sprey
75-23 Core Sprav Discharge
75-25 Core Spray Discharge
75.53 Core Spray Discherge
75-5k Core Sprey Dischorge
263
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. S
=:20T 3,7.¥ (Continued)
¥-1073 Spare (testeble)
“-1084 . . Fower
£-1082 CRD Red Peosition Indic.
X-lO9 L3 " ’ T "
X-11CA Powver
X=1103 . : CRD Rod Position lndic.
X-230 ’ Conteinment Air Monitoring Srystem
%-ZOOA-SC. ‘_.' ;S/RV Test Instrumention (Temporary)
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T.7.4a L 4,7.4 Prizsry Ceontalinmenc

mary ccntainment and cperation ¢f the core standby coolinz
~sure “hzt “he release of radiceacilve mzterizls frcm the
1 bte resiricted to thcse leakage paths and associated leaw
ent analyses. This restricticn, in conjunztion with the ‘
3111 limit the site boundary radiaticn deses to within the
during zccident conditicns.

During initial core lcading and while the low power test program is belng ccnducted
znd ready access to the reactor vessel is required, there will be nc pressure on the
system thus greatly reducing the changes of a pipe break. The reactor may e tzken

eritiecal during this period; however, restrictive operating procedures will be in
effect to minimize the probability of an acecident occuring.

The limitations on Pprimary containment leakage rates ensure that the total .
containment leakage volume will not exceed the value assumed in the accident analyses
at the peak accident pressure of 49.6 psig, P,+ As an added conservatism, the
measured overall integrated leakage rate is further limited to 0.75 L, during
performance of the periodic tests to account for possible degradation of the
containment leakage barriers between leakage tests. L :

The surveillance.testing for measuring leakage rates are consistent with t&e
reguirements of Appendix J of 10 CFR Part 50 (type A, B, and C tests).

The pressure sussrassion pool water provides the heat sink for the
reactor primary System energy reiease following 2 postulated rusture of
the system. The pressure suppressicn chambder water volume musl abserd
tne associated decay and structural sensible heat releasey curing primary
system blowdown from 1,035 psig. Since 211 of the g2ses in the dripweil
are purged into the pressure sugpression chambder air space during & lcss
of coclant accicent, the pressure resulting from isothermal compression
plus the vapor pressure of the liguid must not exceed £2 psig, the
suppression chamoer maximum pressure. The design volume of the
sucpression chamber {water and air) w2s clizined by considering that the .
tctal volume of reactor coclant to be concensed is discharged to the
suppression chambe~ and that the drywell volume is purged to the
suncression Chamher, :

Using the minizum or maximi=m water levels given in the specification con-
tainment pressure during the design basis accident is approximately 49 psig.

“which 13 below the maxi== of 62 psig. The maximum wvater level indi-

--d

CGI‘OP of -i inch corresponds to 2 downcomer subrergence of 3 feet

inches and a water volume of 127,800 p73

drvwell-suporession chaxzber diffe:entia{Lpr:égﬂr:rcéigégg?'F%iewégggfgmthe
water level indication of $.25 inches with differential pressure c;;trol
and -7.25 inches without differential pressure control corresponds

to a downcomer submergence of approximately 3 feet and a water volume

of zprroximately 123,000 cubic feet. Maintainine the water level
between these levels will assure that the torus weter volume and dowvn~
comer submergence are within the aforementioned limits during norzal
pleat operation. Alarms, adjusted for instrument error, will notify

the operator vhen the limits of the torus water level are approached.

The meximum permissible bulk pool temperature is limited by the poteatial

- for stzble end ccmplete condensation of steam discharged from safery relief B

valves and adeguate core spray pump net positive suction head. At reactor
vessel prescures zbove approximately 555 psig, the bulk pool temperature shall
not exceed 180°F, At pressures below apprexizately 240 psig, the bulk
tesperature mzy be as much as 1849F, At intermediate presscres, linear
interpolation of the bulk temperature is perzitted. :

~
o
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Trev zlss represent the beunding urter limics 4nzt zre used
in sucpression rool tesperziure rasponse anzlvses for s2lely
relief vazlve “ischzrge and LOCA cazses. The actions reguired
sy specification 3.7.c-f assure the rezcticr can te ie-
cressurized in z ¢imely manner to aveld exceeding the
mexinum bulk suppression pool water lizi<s. Furtithermorse,
the 18UCr 1imit provides that adeguate EHXR and core spray
pump NPSHE will be available withoutl dependency on containment

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 operztion when decay heat and
stored energy is removed from the primary system by
discharging resctor steam directly to the suppression
chamber ensures adequate margin for controlled blowdown
anytime during RCIC operation and ensures margin for
complete condensztion of steam from the design basis
loss-of-coolant accident.

In 2ddition 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
=vailable means to close the wvalve, (2) initlate suppression
pool water cooling heat exchangers, (3) initizte reactor
shutdown, and (4) if other relief valves are used to
depressurize the reactor, their discharge shzll be separated
forz that of the stuck-open relief valve to assure mixing
2nd uniformity of energy insertion to the pool.

If a- loss-of-coolant accident were to occur when the reactor
water temperature is below approximately 330°F, the
containment pressure will not exceed the 62 psig code
permissible pressures even if no condensation were to occur.
The maximum allowable pool temperature, whenever the reactor
is above 212°F, shall be governed by this specification.
Thus, specifying water volume-temperature requirements
applicable for reactor-water temperature above 212°F
srovifes additionzl margin above that available at 330°F,
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In cznjunztica with the Mark I Centainzent Short Ter: Program, 2 plant unigue
anzlysis was perfcrmed ("Torus Suppert Systexm &nd Attached Piping Analysis for

the Browns Ferry Nuclear Plant Undets 1, 2, and 3," dated Septexber 9, 1976 and
suppiemented October 12, 1976) which de~onstrated a factor of safety of at |
lesst two for the weakest element in the suppression chamber support systen
and attached piping. The maintenance cof a drywell-suppression chamber differen-

I'  tial pressure of 1.]psid and a suppression chacber 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 voluse inherent in the GE-BWR pressure suppres-
tion containment and the large amount of zirconiu= in the core are such that ’
the occurrence of & very limired (a percent or so) resction of the zirconium

and stean during a loss-of-coolant.-accident could lead to the liberation of
hydrogen combined with zn air atmosphere to result in a flaz=mable concentration
in the contaimment. If a sufficiemt az=ount of hydrogen is generated and oxygen

{s available in stoichiometrit 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 <4Z hydrogen concentration ninimizes the possibility
¢f hydrogen combustion following a losg-of-coolant accident.
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L.Tbe inzerior surfeces of the driwwell znd suporessicm chatlter are coated .as
necessaTy To trovide corresien protecticl EZRG oL DroviZEe 2 ToTe ezsily
Cererrzminable surface. The surveillance inspection ¢f the internzl surfaces
ezch ocperating cycle essures Timely detection of corrcsicn. CTropping the
+re-ue warer level to caoe foot telcw the normal cperating level enztles an
inenzetion of the suspressicn ctzmber where prodlexms wouldé £irst begin
To Show. -

The primary contsinment preoperstional test pressures are based upon
the calecunlated primary ~containzent pressure response in the event of »
loss~of-coolant accident. The peak drywell pressure would be about 49
psig which wonld rzpidly redumee to less tkan 30 psig within 20 seconds
following the pipe break. Following the pipe brezk, the suppressiosn
chember pressure tises to 27 psig within 25 scconds, equslizes with
drywell pressure, and decays with the drywell pressure decey.

The design presscre of the drywell and suppressiorn chember is 56

psig. The design leak rate is 0.5 percent per dry at the pressure of
56 psig. As pointed out ebove, the pressure Tesponse of the drywell
tnd suppression chamber following en accident would be the same after
tbout—25 seconds. Based on the cezlctlated contzinment presscre
response discussed sbove, the primary containment preoperational test
presstres weroe chosen. Also besed on the primary containment pressare
response end the fact thet the drywell end suppression chamber
function as 2 unit, the primary contaicment will be tested 25 2 nnit
rether then the individtal components seperately.

The celounlated rediological coses given in Section 14.9 of the FSAR
were bassd on zn ssstmed leeksge rate of 0.635 percent at the maximam
calculeted pressure of 49.6 psig. The doses calculated by the NRC
vsing this bases are 0.14 rem, whole body passing clound gzmma dose,
end 15.0 rem, thyroid dose, which 2re respectively oxnly 5 £ 10~ and
10-3 times the-10 CFR 100 reference doses. Incressing the zssomed
leakage rate at 49.6 psig to 2.0 percent as i{ndicated in the
specificetions would increase these doses approxinately & factor of 3,
£ti11 leaving 2 margin between the calcnlated dose and the 10 CFR 109
reference values. ' ’

Fstablishing tbhe test limit of 2.0%/cday provides zn 2deguate

cergin of safety to e2ssure the heslth end safety of thé generzl
podlic. Tt is forther cozsidered that the ellowedle leck rate sktould
rot devicte siguificantly
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-, Tre units t and & N-vV
smutdown becards are
energized.,

o. The 480~V nhutdown boards
associated with the unit
are energized.

d. The units ! and 2 diesel

auxiliary boards are
energiied.

e. loss of voltage and degraded

voltape relays aperable on
4-kV shutdown boards A, B,
¢, and 1.

f. Shutdown bussea ' and 2 )
energized.

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

The z50-volt unit and
<hutdewn board batteries and
a battery charger for each
pattery becards are operables.

Legic Systens

a. Common accident signal
logic system 19 operable.

5. 4EC-Y 1ozd shedding logile
systen is operadle.

There shall be a minimum of
103,300 gallons of tiesel
fuel in the standhy diesel
generator fucl tanks.

72, 22, 25

293a

teuctiona banedg on

with lionn

the manufanturer's

reccmnendaticns.

e. Once a month a sample of
“dlesnel fuel shall be
chécked for quality. The
.quallty shall be within
acceptable limits apecified
in Table 1 of the latest
revision to ASTM DYTS and
logged.

2. D. C. Power Syalem - Unit

Batteriss (250-Volt) Dienel
Generator Dutteriea {125-Volt)
and Shutdown Roeard Batterina
{250-Voll)

a. Every week the speclfin
gravity and the voltage of
the pilnt cell, and
temperature of an ad janent
cell and overall battery
voltage shall be measured
and logged.

b. Every three months the
meanurements shall he rmade
of voltage of each cnall to
nearent 0.1 volt, sapecific
gravity of each cell, and
temperature of every fifth
cell. Theae measurements
shall bc logged.

c. A battery rated dischargs
(capacity) test shall be
performed and the voltage,
time, and output current
measurements shall be
logced at intervals not to
exceed 2l months.
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CtwTmous £0NIITIONS FOR CETRATION SUEVEILLANCE ERQUILEMENTS
3.3 NTUNILIARY TUnCTEICA, ! 4,6 AUNILITLAY SUECTSICAL SYSTRM
i demonntrate that ihe
associated cdlesel generatior
will start.
: C. The loss of vocltage and de-

’ graded voltage relays waich
start the diesgl generators
from the 4-kV shutdown toards
shall be calibrated annually
for trip and reset. and the
measurements logged. These
telays shall be calibrated as
specified in Table 4.9.A.4.c.

d. 4-kV shutdown board
voltages shall be recorded
once every 12 hours.

5. 480V RMOV boards D and E
- _ a. Once per operating cycle the
automatic transfer feature for
. 480V RMOV boards D and E shall
be functionally tested to verify
auto-transfer capability.
.
29k a

fmg-d=g~* U5, 72, 85 . ‘ ' :
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i2.

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-

14,

15.

set is inoperable, the
reactor may remain in
operation for a period not to
exceed seven days, provided
the remaining 480-V RMOV
board m-g sets and their
associated loads remain
operable.

If any two 480-V RMOV -board M-G
sets become inoperztle, the
reactor shall be placed in

the cold shutdown conditlon
within 24 hours.

If the reguirements for
operating in the conditlons
specified by 3.9.B.1 through
3.6.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.

o)
(€a)

i A ptessmr = g war
4% AVILLLARY L
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Tmenever the resctcr is r
in ccid shutdown condition with
trredizted fuel in the reactor,
the availability of electric
pewer shall be a3 specified in
Sectien 3.9.A except a3 specified
herein.

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

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

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

b. One 161-kV transmission
line and i%ts associsted
common station service
trznsformer energized.

¢, Sither 161-kV line, cne
cooling tower transformer
and the bus tie board
energized and capable of
supplying power to the
units 1 end 2 shutdown
boards energized.

4. A third operable diesel
generator.

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

4. One 4B0-V RMOV board motor-
generator (M-G) seb is
required for each RMOV board
(D or E) required to support
cperation of the RER systez
in accordance with 3.5.B.5.

298
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ccrmt=ol functions, operztlive power for unit metor loeds, and
2iternative drive power for a t13-velt a-c unit preferred
moter-generztor set, One 250-volt c-¢ system provides power
fsr cczzon plant and transmission systen control functions,
drive power for a 115-volt a-c plant preferred motor-
generztor set, and -emergency drive power for certain unit
large motor loads. The four repaining systems deliver .
control power to the 4160-volt shutdown boards. ’

Each 250-Volt d-c shutdown board control power supply can receive
power from its. own battery, battery cherger, or from a spare charger.
The chargers are powered from normzl plent suxiliary power or from the
standby diesel-driven generator system, Zero Tesistance short circuits
betveen 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
BUPP}iGS- Each battery is located in its own independently ventilated
battery room.

The 250-volt d-c system is so arranged, and the batteries sized

such, that the loss of any one unit battery will not prevent the safe
shutdown and cooldown of all three units in the event of the loss of
offsite power and a design basis accident in any one unit. Loss of
control power to any engineered safeguards control circuit is annunciated
in the main contrcl room cf the unit affected. The loss of one

250-Volr shutdown board battery affects nmormal control power only

for the 4160-Volt shutdown board which is supplies. The station battery
supplies loads that are not essential for szfe 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-Operzted 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
2lternate power source (480-V ac shutdown boards). The M-G sets

act &s electrical isclators to prevent a fault from propagating between
electrical divisicas due to zn automatic transfer. The 480~V ac RMOV boards
irvolved provide motive power to valves essoclzated with the LPCI mode

of the RER system. HEaving an ¥-G set out of gervice reduces the assurance
that full RER (LPCI) capacity will be available when required. Since
sufficient equipment is available to maintain the minimum complement
required for RHR (LPCIL) cperation, a 7-day servicing period is

justified. Having two M-GC sets out of service can considerably

reduce equipment availability. Therefore, the affected unit shall

be placed in cold shutdown within 24 hours.
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CPrZPATICH SRVECILLANCDL REOUIRLHMENTS

3. —he class A
supervised detec=or
alarm circuits will
pe tested once each
two months at the
local panels.

u. The Circuits between-
- Llws local panels in
4.11.C.3 and the main
control room will be
tested monthly.

S. smoke detector
sensitivity will Ete
checked in accordance
with manufacturer's
jnstruction annually.

Roving Fire Watch D. Roving Fire Watch

: roving fire watch will A monthly walk-th -
tour each area in which - alx—throug Y
autanatic fire suppression ggeﬂigie:g 5’.‘21“5‘;’ will
systems axe to be . 1Suelily

. i . . - :
imstzlled (as described in lﬁzf:z;_‘he plant fire
+he "plan for Evalvation, zf tection system for
pepair, ané Retura to _ igqns of damage,

cervice of 3rnwns FeIry dete?19rati°nf or abnormal
Umits 1 and 2," Section X} . conditions which could

2t jntecgvals no greater ge°Pa:§42€ proper

then 2 hours. A keyclock peration of the system,

recording tType 3ystem
enzll be used to monitor
the rouses of the roving
€ire warch., The patrol
will e diccomtinued as
+he azutomatic suppression
rreTens are installed and
n:2e oparable for each
cpecified aTed.

32
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SYSTIMS

Tire Protection Svstems Inspection

All fire barrier penetratioms,
4neluding cable penetration
barriers, fire doors and

¢ire dampers, in fire zome
houndaries protecting safety
-elzred areas shall be fumct~
ippal at all times. With one
or more of the required fire
barrier penetrations non-
cyncrional within one hour es=
tzblish a coatinuous fire watch
on at least one side of the
affected penetration OT verify
the OPERABILITY of fire detect-
ors on at least one side of the
nca-funetional fire barrler and
estz=1lish an hourly fire watch
patrol until the work 1is com=
plezed znd the bartier is re-
‘s-ored to functional status.
Tire Protection Organization
The minimum in-plant IiTe
protection organization and
duties shall be as depicted

in Tigure 6.3-1..

~I
T
(®a)

(98]

[ )

E.

Fire Protection Svstems Inspections

Each required fire barrier )
penetration shall be verified

to be functional at least once
per 18 months by a visual inspect~
ion, and prior to restoring a

fire barrier to functicnal status
following repairs or maintenance
by performance of g visual in-
spection of the affected fir
barrier penetration. :
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znd Cvlinders

|

A minimum of fifteen air

masks and thir
inch air cylinders shall
be available zt 21l times
except that a time period

. of 48 hecurs following
emergency use is allowed
to permit recharging or
replacing. .

Continuous Fife Wateh

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

Open Flzmes. Welding, and
Surning the Cable
Spreading Room

bR e

-—d

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

w)
n
W

&5 ;

ty 500 cubie
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5.3

5.4

5.5
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Trowne Ferry unit 2 is located at Srowvns Ferry Nucleer Flernt
site on prcperéy owned by the United States and in custody &f
the TVA., The site shall constsc of approximately BLO acres
on the north shore of Whecler Lake at Tonnessee River Hile

294 in Limeatone County, Alabama. The minimum distance from
the outside of the secondary containment building to the
boundary of the exclusion irea as defined in 10 CFR 100.3
shall be 4,000 feet. .

REACTOR . | o ' .

A.

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

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

REACTOR VESSEL

The rlactor vessel shall be as described fn Table &4.2-2 ¢! the
FSAR. The applicable design codes ¢hall be as described in
Table &4.2-1 of the FSAR.

CONTAINMENT

Ao

A.

The principal desi:n.parzmeters for the primary containment
shzll be as given in Table 5.2-1 of the FSAR. The applicable
design codes shall be as described in Section $.2 of the FSAR.,

The ;ccondafy conzainment shall be as described in Section
5.) of the FSAR,

Penetratione to the primary containment znd piping paasing
through such penetrations shall be designed in tccordance
with the etandards set forth fn Sectfon 5.2.3.4 of the TSAR.

FUEL STORAGE

The arrangement of fuel in the new-fuel storage facilicy

-shall be such that k , for dry conditions, {a less than

0.90 and flooded {s Jess than 0.95 (Section 10.2 of FSAR).

£6,%8, 85
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BROWNS FERRY NUCLEAR PLANT, .UNIT 2

COCKET RO. 50-260

1.0 Intreduction

By letter dated October 15, 1982 (TVA BFNP TS.179), as supplemented by letters

dated November 17, 1982, December 10, 1982-and January 7, 1983, the Tennessee
Velley Authority (T1cen<ec) requested changes to the Technical Specifications

{Appendix A) appended to Facility Operating License No. DPR-52 for the Browns

Ferry Wuclear Plant, Unit 2. The proposed amendment and revised Techncial Speci-
ficztions were to: (1) incorporate the Timiting conditicns for operation
zssocieted with fuel Cycle 5, aznd (2) refiect changes resulting from design,

“ecuizment and procedurzl modifications made during the current refueling outage.

2.0 Discussion and Evaluztion

2.1 =Reipzd Discussisn

 Ferry Unit 2 (BF-2) shutdown for its fourth re.ueling on July 30, 1882,

srojected restart date in early March 1983, EF-2 wes inftially fueled with

the GE 7x7 fuel assemblies contzining 49 fuel rods each. During the first

ng, which began March 18, 1978, 132 of the 7x7 fuel elements were replaced

= weter rod £x8 fuel assemblies. In the sscond refusling, which started

19879, 232 of the 7x7 fuel asscemblies were replaced with a2 1ike number

er rod, retrofit 8x8 (8xE&R) bundles. During the second refueling, an

& 7x7 fuel essemblies were aiso repiaced with ExE fuel that had

en procured tor fuel Cycle 2 but not uszd. Durirg the third retueling,

entember 5, 1880, zn c*1g‘o"a1 240 cf the ginal 7x7 fuel bundles

hiuh “r%;"cSSuTIA: tiwo weter rod 813 retrcit (FExER)
<<
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ntially identical from a~
ics s andpoint +0 the two water rod fuel zssemblies (8x8R) except that
prepressur1z=d with zbout three rather thzn one utnospheres of helium to
fuel clad interzction. OQur evaluation of the P8x8 fuel is discussed in
y tvaluation attzched %o our letter of April 16, 1978, to GE approving
this fuel in Boiling Water Reactor (B“‘)_re1oad licensing applications.
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kis relocad, the last of the 124 remzining initial 7x7 fuel assemblies were

from the core. The licensee hed zlso p1cr“- to replace 124 of the 8x8
emblies, meking & total of 248 new fuel bundies to be added. During the
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n perioc for BF-2 that occurred during Cycle 4 operztion (from April to
22), higher than normal radiocactivity levels were noted in the steam.

During the outage follewing Cycle 4-operation, the entire core was off-loaded to
the spent fuel pool to permit the torus to be drained for the Mark I torus modi-
fications. Examination of the:removed fuel disclosed that many of the 8x8 fuel
assemblies showed evidence of severe waterside corrosion. The cause was attributed
to what has been characterized in the industry as "Crud Induced Localized Corrosion
(CILC)". Detailed inspection of similarly failed fuel at Hatch 1 and Vermont
Yankee disclosed that the fuel that failed was mainly gadolinia poisoned fuel rods;
the method of failure was pitting corrosion perforating through the cladding.
Examination of the fuel removed from BF-2 disclosed 31 fuel assemblies with
significant corrosion; these were replaced with new fuel.

Thus, some of the fuel assemblies that were td be returned to the core for Cycle 5
were replaced with new fuel and some of the depleted fuel assemblies that were not
going to be reinserted are now going to be reused. The net effect from reuse of
fuel that was considered"spent" is that the core for Cycle 5 will have about three
weeks less full power capability. The total number of fuel assemblies changed out
in the current reload remains at 248.

In support of this application, the licensee submitted a Supplemental Reload
Licensing Report, Y1003J01A40, (Ref. 1) and update to the LOCA analysis report,
 NEDD-24088-1, (Ref.2) and a number of proposed changes to the BF-2 Technical
Specifications. The analyses presented in Ref.l and 2 were based on adding 248
new fuel assemblies. Both the licensee and the General Electric Company (GE)
reevaluated the analyses in light of the additional new and spent fuel assemblies
being added to replace those found corroded and determined that the analyses
conservatively bounded the revised coreloading, since the revised coreloading
plan will have less energy than the loading described in Ref. 1.

2.2 ReToad Evaluation

We reviewed the submittals and evaluated the nuclear design, the thermal hydraulic
design, the transient and accident analyses, and the Technical Specification
changes.  The fuel mechanical design is-fully described in GE report NEDE-24011-P-A-4
(Ref.3) Because of our review of a large number of generic considerations related

to use.of 8x8, 8x8R and P8x8R fuels in mixed loadings, and on the basis of the
evaluations which have been presented in Reference 3, only a limited number of
additional areas of review have been included in the Safety Evaluation. For evalua-
tions of areas not specifically addressed in this Safety Evaluation refer to
Reference 3. ' ‘

2.2.1 HNuclear Design

With the exception of the shutdown margin and standby liquid control system
analyses, the nuclear parameters applicable to the Cycle 5 core were obtained by
methods and techniques described in Reference 3, which has been approved by the



f for this purpose. The results were within the range normally encountered
WR reloads anc are accepiable. The shutdown margin end standby liguid control
m znalyses were performed by the licensee using its core simulator and

ot b ot () -y

ce shysics methods which have -been reviewed and approved by the staff. The
down margin was 1.4% reactivity change with the sircngest rod out. The
standby 1iquid control system is capable of making.the unrodded core subcritica

at 20°C with a margin of 2.3% reactivity change. These are acceptable margins and
therefore, we conclude that the nuclear design parémeters for the Cycle-5 core
are acceptable. : : :

2.2.2 Thermal-Hydrauljc Evaluation

The thermal-hydraulic review includes the following areas: (1) safety 1limit
minimum critical power ratic (MCPR), (2) operating 1imit MCPR, and (3) thermal
hydraulic stability. The objective of this review is to confirm that the thermal
hydraulic design of the reload has been accomplished using acceptable methods,
and provides an acceptable margin of safety from conditions which could lead to
~ fuel damage during normal operation and anticipated operational transients, and
is not susceptible to thermal hydraulic instability.

Fuel Cladding Integrity Safety Limit MCPR

As stated in Reference 3, for BWR cores which reload with GE's retrofit 8x8 fuel,
the safety limit minimum critical power ratio (SLMCPR) resulting from either
core-wide or localized abnormal operational transients is equal to 1.07. When
meeting this SLMCPR during a transient, at least 99.9% of the fuel rods in the
core are expected to avoid boiling transition. The 1.07 SLMCPR is unchanged

from the SLMCPR previously approved. The basis for this safety 1imit is addressed
in Reference 3. '

Operating Limit MCPR

Various transients could reduce the MCPR below the intended safety limit MCPR
during Cycle 5 operation. The anticipated operational transients have been
analyzed by the licensee to determine which could potentially induce the largest
reduction in the initial (CPR). Operating cycle MCPR values for this plant
specific cycle are as expected for the BWR/4 design with the fuel types that are
presented in Cycle 5 of BF-2, and compare favorably with the MCPR for operating .
plants such as Brunswick Unit 2 Cycle 5, previously approved.

[ ]

Thermal-Hydraulic Stability

. The results of the thermal-hydraulic analysis (Ref. 1) show that the maximum
thermal-hydraulic stability decay ratio is 0.74 for this cycle. Because operation
in the natural circulation mode is prohibited by Technical Specifications, there -
will be added margin to the core stability and therefore, we find the thermal-
hydraulic stability acceptable.
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desicn for Cycie 5 zcceptablen :

2.2.3 Transient and Accident Analyses

The transient and accident analyses were performed by the methods and procedures
described in GE report NEDO-24011-P-A-4, which we previously approved. It was
necessary to perform a cycle specific analysis of the rod drop accident since the
accident reactivity shape function for Cycle 5 was not bounded by the generic
shape for the cold startup case described in Reference 3. The results of this
analysis, which are presented in Section 15 of Reference 1,: show that the
resultant peak enthalpy, cold, was 264.5 cal/gm. The resulting peak enthalpy
rise was less than the acceptance criterion of 280 calories per gram and is
acceptable.

The 2F method for analysis of misoriented and misloaded bundles has been reviewed
zrd approved by the staff and is part of the Reference 3 methodology. Potential
fuel loading errors involving misoriented bundles and bundles lozded into incorrect

‘positions have been analyzed by this methodology and the results are reported in -

Section 14 of the supplemenial reload submittal. The analyses cetermined that the

(CPR for & misoriented fuel bundle wes less than the 2CPR for the limiting transients

irc theresove, we concluce that the analyses performed by GE for fuel loading errors’
1s zccepteble. ' o :

2.2.4 (Core Reload Technical Specification Changes for Cycle 5

"_-ing the refueling for Cycle 5 the last of the 7x7 fuel will be remcved from

the core. Accordingly &1l references to this fuel are being deleted from the

Technicel Specifications. This is zcceptable. In zddition, Techniczl Specifica-
tiens 2.1.4, Tatle 3.1.A, znd Teble 4.1.A heve been changed to reflect the
Tterztion of the flow bizsed neutron flux irip tc & thermal power menitor and the
fiition of & szoerate high neutron flux trip at 120% cof full pewer. This change
.2s besn found ecceptable for severz] h0iling wzter reactors and therefore, is
zccestzble Tor BF-Z. :

The MAPLHGR values in Tabie 3.5.1-3 have been extended -to burnup values of
40,000 Mwd/t and Table 3.5.1-4 has been added to provide MAPLKGR values for the
new fuel type introduced for this reload. The MAPLHGR tables were obtained by
stzndard methods (Ref. 2) and are acceptable)

This is the first reload for BF-2 for which the overpressurization transients

were znalyzed with the ODYN code. Specification 3.5.k and Surveillence Require- -
~=rt 4.5 %k hzve been revissd to reflect the new enzlyses. This procecdure, which was
srevicusly reviewed and found zccepteble by the ste?f, is being intrcduced on all
gozrzting ZuEs end theseiors, is accestzble for BF-2,
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2.2.5 Summarv of Core Relozd Evaluation

On the basis of our review, which has inciuded the nuclear design, thermal-
hydrzulic design, trensient and acecident analyses, and Technical Specification
changss, we conclude that operation of BF-2 for Cycle 5 will not endanger the
health and safety of the public. This conclusicn is based on the fact that
approved methods have been used to perform the various analyses and that the
results are consistent with those for other BWR/4 reactors. .

3.0 P]ént Modifications

3.1 Discussion

BF-2 shutdown for the present refueling and maintenance outage on July 30, 1982,
and is projected to be down for over seven months. The reason for the extended -
outage is the time needed to complete a number of NRC-required modifications, as
well as the inspections, repairs, surveillance, maintenance, and other activities
normally associated with a refueling outage. During this shutdown, the licensee
expects to complete numerous modifications which NRC has proposed or required

for operating reactors, such as Browns Ferry, in varjous Bulletins, Orders, the
TMI-2 Action Plan (NUREG-0737)5 new regulations, revisions to the Security Plan
and Emergency Response Plan, resolution of generic issues, etc. Some of these
modifications require changes to the Technical Specifications prior to startup
and are included in this Safety Evaluation.

3.2 Evaluation

Torus Modifications

On January 13, 1981, the Commission issued an Order modifying the BF-2 license to
regquire the licensee to promptly institute a reassessment of the containment
design for suppression pool hydrodynamic loading conditions and to install any
plant modifications needed to conform to the staff's Acceptance Criteria, which
are contained in Appendix A to NUREG-0661 ("Safety Evaluation Report, Mark I
Contzinment Long-Term Program” dated July 1980) by March 31, 1982, This Order
was subsequently modified by an Order dated January 19, 1982, extending the time
to complete some of the modifications to the Cycle 6 outage.

‘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 reinforce-
ment and reinforcing attached piping nozzles. Vent system modifications include

~ shortening the downcomers, adding local reinforcement to the vent header, and __
adding new tie bars to the downcomers. Attached piping is being strengthened
including modification of the ECCS header support. Many changes are being made .
to the safety relief valve (SRV) piping system including adding quencher arms to
the ramshead, adding quencher arm and ramshead supports, adding 10-inch vacuum



Ny .

nforcing the ring girder &t the SRV henger attachment, rerouting of
zdding new snubbers and supports for the piping. These modifications -
eguire changes to the Technical Specifications to account for water
i ' by the zdditional structural steel and to reflect the plant unique
analysis which the licensee was reguired to perform to assure conformance of the
design to the staff's Acceptance Criteria in NUREG-0661. The specific changes to
the Techniczl Specifications are discussed below. ' .
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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 O psid) to -6.25 inches and from -8 inches (0 psid
differential pressure tontrol ) 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
{s reflected in these revised Technical Specification values. The changes, which
we have reviewed and approved, are necessary to ensure that the minimum water
volume is maintained in the torus for suppression of potential LOCA loads and are
acceptable. (This same change to the Technical Specifications was made by -
Amendment No. 51 to Facility License Ho. DPR-68 for BF-3 issued March 29, 1982.)

 Pages 235z and 269 - In Section 3.7.A. 6.a (and the bases thereto), the setpoint
Tor tne drywell-suppression chamber (wetwell) differential pressure control (2P)
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 one- foot) and
imposing a drywell-wetwell aP. The Browns Ferry unigue 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 Specifi-
cation associated with the AP control has been established at 1.10 psid. The
changes to the Technical Specifications conform to the requirements in Section
2.16, "Differential Pressure Control Requirements,” in Appendix A to WUREG-0661
and are therefore, acceptable. :

Pages 233, 234, 267 and 268 - The "Bases" section for Specifications 3.7.A and
“%.7.h for the suppression pool temperature limits was based 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 SRV T-quenchers. During the current refueling outage, the
T-quenchers are being added to the safety-relief valve discharge device. 1In
Section 2.13.8 of Appendix A to NUREG-0661 ("Suppression Pool Temperature Limits")
the staff specified that "the suppression pool local temperature shall not exceed
2000F throughout all plant transients involving SRV operations." The licensee's
analyses determined that at reactor vessel pressures above approximately 555 psig,
the bulk pool temperature will not exceed 180°F. At pressures below approximately




210 zsig, the bulk temperature will not exceed 18407,  Both temperatures are

w17 Sziow the accepteble limits. These temperatures also represent the bounding
tooer 1imits that are used in suppression pool temperature response analyses for
safety relief valve discharge and LOCA cases. The. actions required by Specifica--
tion 2.7.c-F assure the reactor can be depressurized in a timely manner to avoid
exceeding the maximum bulk suppression pool water Timits. Furthermore, the 184°F

1imit provides that adequate RHR and core spray pump NPSH will be available without
dependency on containment overpressure. Section 4,7.A.2.k of the present Technical
Specifications requires that if extended relief valve operation causes the tempera-
ture of the suppression pool to exceed 130°F, the reactor shall be shutdown and

the torus and drywell visually inspected for signs of distress or displacement.
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 1300F is not expected to be a safety con-
cern warranting placing the reactor in cold shutdown and performing a torus
inspection. Therefore, this requirement is being deleted.

© 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.

Pace 266 - Table 3.7.H has been revised to include temporary electrical penetration
Y-200A-5C which is integral to torus access hatch X-200A. This electrical penetra-
tion is designed to accommodate instrumentation for the SRV-torus integrity test
progrzm, This penetration is to be removed at the first opportunity following the
test program, :

Page 273 - The present Technical Specifications in the "Bases" for primary contain-
ment, discuss the specific type of protective coatings applied to the drywell and
torus surfaces to protect the steel from corrosion and minimize contamination of =
the water. There -have been significant developments in protective coating
techrology since the Browns Ferry units were licensed. During the torus modifica-
tions, the licensee has thoroughly sandblasted all torus surfaces in each unit and
is applying coatings that offer more potential for sealing the surfaces. Therefore,
the "3zses" are being generalized so that a technical specification change will

not be required if a difierent protective coating is applied.

Pace 145 - Section 4.5.B.1 of the Technical Specifications requires that every
"Three months, the LPCI capability of the RHR pumps shall be demonstrated. In

the tests, the pumps take suction from the torus and return the water to the

torus. The pumps are required to demonstrate that two pumps in the same loop can
deliver at least 15,000 gpm against an indicated system pressure {head) of .200 psig.

The two-pump 15,000 gpm LPCI test surveillance was determined to induce vibrations
in the RHR return line to the torus. To eliminate the vibration, an orifice has
been 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 zpproximately 12,000 gpm. A new containment ccoling analysis was performed
for this configuration, and it was determined that this flow rate induces a long-
term suppression pool temperature well within thet necessary for stable and
complete steam condensation and for adequate RHR and core spray pumps net

positive suction head. The revised test requirement is that the two pumps. demon=-
strate that they can deliver 12,000 gpm against a higher head - 250 psig. 'The
orifice is in the return line to the torus and does not change the volume of
water that would be injected into the reactor during the LPCI mode. The 12,000
gpm at higher pump head pressure is equivalent to 15,000 gpm at lower discharge
pressure. We conclude that the change has no adverse impact on the LPCI or
containment cooling modes of RHR operation and is acceptable.

480V MOV Boards Tie-In and LPCI M-G Sets Ins@gl?ation

Pages 293a, 297b, 298, 300 and 330 - Amendment No. 45 to Facility License No. -
DPR-52 for BF-2 dated May 11, 1979 adds a license condition authorizing modifica-
tions to the power supply for certain LPCI valves. The modification ensures that
the 480V ac reactor MOV boards, with the assocfated autotransfer feature, will be
isolated from the redundant divisional power suppiies. The modifications are
designed to eliminate the recirculation Toop selection Togic and to rewire the
accident initiation signals to direct both LPCI injection valves to open upon
detection of accident conditions. The modifications include installation of
qualified Class 1E motor-generator (MG) sets to serve as isolation devices be-
tween the redundant divisional 480V shutdown boards {(power sources) and the

swing bus (auto-transfer) of the 480V reactor MOV boards that supply motive power
to the LPCI valve operators. In 1976, the NRC staff requested the licensee to
propose modifications to eliminate the LPCI systems recirculation loop selection
logic to eliminate a potential single failure concern. As noted above, the
design was approved by Amendment Nos. 51, 45 and 23 for Units 1, 2 and 3,
respectively, on May 11, 1979. The modifications require changes to the Technical
Specifications which are incorporated herein. The associated Technical Specifica=-
tions are consistent with those approved in Amendment No. 75 to Facility License
No. DPR-33 for BF-1 dated September 3, 1981.

Thermal Power Monitor

Pages- 8, 10, 20, 22, 33, 36a and 37 - During this outage, the licensee has
instailed a flow-bjased simulated thermal power monitor. These monitors are
installed on most all BWRs; the justification for these monitors is discussed in
the "Bases" for the APRM settings in the BWR Standard Technical Specifications
(BWR/4 STS, Section 2.2.1, page B2-7). The monitors are installed to have the
APRM flow biased neutron flux signal respond to the thermal flux rather than the
neutron flux by accounting for the approximately six-second thermal time constant
of the fuel. The proposed changes to the Technical Specifications are acceptable,
since they are based on previously reviewed and accepted changes for similar BWRs.
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crzm Discharce Instrument Volume

Paaes 37, 39, 40 and 126 - The long-term modifications to the scram discharge instrumant
volume (SD1V) necessary to resolve ‘problems related to the partial rod insertion

event are being implemented during this outage for BF-2. To upgrade the reliebility

of the SDIV instrumentation, two of the float-type pressure switches are being

replaced by diverse differential pressure switches. Tables 4.1.A and 4.1.B are
therefore being revised to add these switches to the 1ist of instruments that

require surveillance testing. ' :

Containment Vent and Purge System -

In response to NRC generic letters of September 27, 1979 and October 22, 1978 to
"A11 Light Water Reactors," the licensee is modifying the containment purge system
for BF-2 during this outage to satisfy applicable requirements of NRC Branch )
Technical Position CSB 6-4 regarding valve closure times and addition of debris
screens. Pages 251 and 252 are being revised to reflect the significant reduction
in the maximum allowable operating time. On the nitrogen purge valves, the -
operating time is being reduced from 10 seconds to 5 seconds and on the purge
inlet and isolation valves, the operating time 1s 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.

These same changes to the Units 1 and 3 Technical Specifications were made
respectively by Amendment No. 76 to License No. DPR-33, issued September 15, 1981,
and by Amendment No. 51 to License No. DPR-58 issued March 29, 1982. Since the
changes to the Technical Specifications for BF-2 are those requested by our letter
of December 17, 1981 and have been previously approved for BF-1 and BF-3, they

are acceptable for BF-2.

Primary Containment Isolation Valves

Tzbles 3.7.A through 3.7.H list the various valves and penetrations associated
with primary containment isolation. Specifically, Table 3.7.A lists the primary
containment isolztion valves that must be operable during reactor power operation
(in accordance with Section 3.7.D of the Technical Specifications) along with the
maximum operating times and normal position. Table 3.7.D lists the primary con-
tainment isolation valves on which local leak rate tests must be performed each
cycle in accordance with Section 4,7.2.g. Tables 3.7.E, 3.7.F and 3.7.G 1ist the
stop-check and check valves on the torus and drywell influent 1ines that must be
similarly tested. As discussed below, the 1icensee has proposed revisions to
these tables to reflect plant modifications and the requirements in NUREG-0737
Item I1.E.4.2. :



- 10 -

Tenles 3.7.0 through 3.7.G have been completely revised to be more consistent
iin the BWR/4 Stancard Technical Specifications. These tables contain a "Test
vesigm' and “Test Method." The proposed tables have been revised to contain
+he "Tect 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. Similar changes were made
to the same tables for BF-3 in Amendment No. 51 issued March 29, 1982. As part
of the revisions to these tables, the licensee has proposed to air test certain
isolation valves that were previously water tested. Appendix J to 10 CFR Part 50
specifies air testing as the recommended leak testing method, except for those
valves that are fluid sealed. In addition, the staff considers air testing of
valves to be a more conservative method than water testing. On the basis of the
information provided by the licensee in the submittal of October 15, 1982, and
the requirements of 10 CFR Part 50, Appendix J, we conclude that the proposed -
changes to the Technical Specifications with respect to the test medium are
acceptable.

Most of the changes to the tables on isolation valves are to add or delete valves
which the inservice pump and valve testing program indicated should be verified
for operating time, to correct valve numbers or to correct valve positions. Each
proposed change is described in detaii in the licensee's submittal of October 15,
1882. We have reviewed each change and concluded they are acceptable, since they
are consistent with modifications either deleting or adding valves.

NUREG-0737, Item I1.K.3.15

TMI Action Plan Item II.K.3.15 requires licensees of BWRs to modify pipe-break-
detection circuitry so that pressure spikes resulting from HPCI and RCIC
initiation will not cause inadvertent system jsolation. The licensee elected to
employ the BWR Owners Group modification which incorporates a three second time
delay relay- (TDR) to prevent spurfous isolatfon. In our Tetter to the licensee
of October 13, 1981, we recuested the licensee to provide certain analyses and

to "propose the appropriate Surveillance Requirements and Limiting Conditions

of Operation for the HPCI and RCIC systems which address this item." The safety
evaluation was provided by the licensee's letter of December 16, 1981. All-of
the Browns Ferry units have had a three-second TDR on the HPCI systems. During
the current outage for BF-2, a TDR was added to the RCIC system. The proposed
changes to the Technical Specifications requiring calibration and surveillance of
the time delay relays was submitted with the 1icensee's application of October 15,
1982. Table 4.2.B (p98) is being modified to require a Togic system functional
test, including calibration of the RCIC and HPCI system isolation logic. The
changes to the Technical Specification reflect the surveillance requirements
requested in our letter of October 13, 1981 on Item II.K.3.15 and are acceptable.
The same changes were made to the BF-3 Technical Specifications in Amendment No.

51 issued March 29, 1982.
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The licensee hzs proposed eicht administrative changes to the BF-2 Technical
Specificztions; the licensee has described and justified each change in its
submittal of Cctober 15, 1882. The changes are to revise the Table of Contents,
to reformet one section, to correct or add references or to delete reference to

a table that was removed by a previous amendment. Théese changes do not affect
any actual 1imiting conditions for operation.  'We conclude that these proposed
changes are editorial in nature and do not alter the techncial bases of the.
specifications and therefore, are acceptable.

5.0 Environmenta1 Considerations

We have determined that the amendment does not authorize a change in effluent
types or total amounts nor an increase in power level and will not result in
any significant environmental impact. Having made this determination, we have
further concluded that the amendment involves an action which {s insignificant

- from the standpoint of environmental impact and pursuant to 10 CFR 51.5(d)(4),
that an environmental impact statement or negative declaration and environmental
impact appraisal need not be prepared in connection with the issuance of this
emendment. = : '

6.0 Conclusicn .

We have concluded, based on the considerations discussed above, that: (1) because
the amendment does not involve a significant increase in the probability or
consequences of an accident previously evaluated, does not create the possibiiity
of an accident of a type different from any evaluated previously, and does not
involve a significant reduction in a safety margin, the amendment does not involve
a significant hazards consideration (2) there {s reasonable assurance that the
health and safety of the public will not be endangered by operation in the
sropused manner, and (3) such activities will be conducted in compliance with the
Commission's regulations and the issuance of the amendment will not be inimical

to the common defense and security or to the health and safety of the public.

Dated: March 11, 1983 . S .

Principz] Contributors: Walt Brooks, Dick Clark, Jim Hall



LS ]

lo N4 ~ -
Refersnces
Ciimmlampenes o aA Vs < maeeal S D ot o N - :
Suspiemental Relozd Licensing Submittal Tor Zrowns Ferry Huclear

g
lant, Unit 2, Relcad No. 4 (Cycie 5)," Vi

v}
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NOTICE OF ISSUANCE OF AMENDMINT 7O FACILITY
PERATING LICENSE

The U. S. Nuclear Regulatory Commission (the éommission) has {ssued
Amendrent No. 85 to Facility Oberating License No. DPR-52 issued to
Tennessee Valley Authority (the licensee), which revised the Technical
Specifications for operation of the Browns Ferry Nuclear Plant, Unit 2
(the facility) located in Limestone County, Alabama. The amendment is -
effective as of the date of issuance. _

The amencment revises the Technical Spetifications to (1) incorporate
the 1imiting conditions for‘operation during fuel Cycle 5, and (2) reflect
changes resuiting from design, egquipment and procedural modifications made
durihg the current refueling outage.

The application for the amendment complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appropriate
findings as required by the Act and the Commission's rules and regu]ations
‘in 10 CFR Chzpter I, which are set forth in the license amendment. Priof
public noticz of the amendment was not required since the amendment does
not involve a significant hazardﬁ consideration.

The Commission has determined that the issuance of the amendment will
not result in any significant environmental impact and the pursuant to
10 CFR 51.5{d)(4) an envifonmenta] impact statement, or negative dec?arétion'
and environmsntal impact appraisél need not be prepared in connection with

.
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nément cdated October 15,‘1982; as supplemented by letters dated
hovember 17, 1982, Decembe; 10, 1982 and January 7, 1983, (2) Amendment No.
to L{cense No. DPR-52, and (3) the Commissjon’gfrefated Safety EvaTuatién.
A1l of these items are available for public inspection at the Commission's
Public Document Roqm, 1717 H Street, NW., Washington, D.C., and at the
Athens Public Library, South and Forrest, Athens, Alabama 35611. A copy of
items (2) and (3) may be obtained upon request addressed to the U.S. Nuclear
Regulatory Commission, Washington, D.C. 20555, Attention: Director, |
Division of Licensing.

Dated at Bethesda, Maryland, this 11th day of March 1983.
FOR THE &UCLEAR REGULATORY COMMISSIDN

A

Domenic B. Vassallo, Chief
Operating Reactors Branch #£2
Division of Licensing



