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cc w/enclosures:
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROWNS FERRY NUCLEAR PLANT UNIT NO. 2

AMENDMENT‘TOIFACILITY OPERATING LICENSE

c——

Amendment No. 20
License No. DPR-52

1. The Nuclear Regulatory Commission (the Commission) has found that?

A. The application for amendment by Tennessee Valley Authority
(the licensee) dated May 28, 1976 as supplemented June 1, 1976,
complies with the standards and requirements of the Atomic Energy
‘Act of 1954, as amended (the Act), and the Commission's rules and
regulations.set forth in 10 CFR Chapter I;- o '

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

C. 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 Commission's regulations;

D. 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

E. 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.

2. Accordingly, the license is amendmed by a change to the Technical

Specifications as indicated in the attachment to this license
amendment.



3. " This license amendment is effective as of ..e date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

(D Bnsecr—

A. Schwencer, Chief
Operating Reactors Branch #1
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: YJUN1g 1975



ATTACHMENT Tu "ICENSE AMENDMENT

AMENDMENT, NO.2 0 TO DPR-52

DOCKET NO, 50~260

Revise Appendix A as follows:

Replace the following pages with the enclosed pages.

15 100 131 134 206
33 109 131la 146 253
54 115 132 147 252
59 122 133 149 259
81 130 133a 176 268

Delete page 256a and add pages 260a*thru o, and 288a.
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4.1/2 l BA S£5:. LDOTING SA FETY SYS”“" STTTINGS REIATED TO FURL CIADDING INTEGRITY

Tﬁé objective of this specification is to agsaure thaet irradiated fuel in the
reactor vessel remains'covered with water &t all.times. ﬁhen plant equipmen®
as specified in facility technical specification is available, this objective
is acoomplished automatically. This is no longer possible. Accordingly,

procedural control of the water ’evel is required as set forth in the specifi-

cation 3.2.A.1.

With the reactor in cold shutdown, rapid makeup of coolant inventory is not
required. The provisions for maneal opefafion under procedural controls provided
by the TVA Safety Analysis of the BZ'N‘D units 1 and 2 included as Fart VI, Section EZ,
of the "Plan for Evaluation, Repair, and Return to Service of Browns Ferry..

Units 1 and 2 (March 22, 1975, Fire)" will assure timely isolation of leaks by
requiring reﬂundant level ala*ms and indicators. Double isolat:onAfeatﬁres,

one of which shall be one*atlve from the control Toom, will prevent draining of

the vessel as a result of any single active component fallure Any valves or
other components'required to be disabled by the SAR.referenced above, will be

disabled by openlng power supply breakers and/or remov1ng fuses. Also, in the

unlikel y event that coolaqt inventory is reoulred, a core spray pump, capable of

delivering flow, will be available to provide the required vessel rakeup

.

capability.

The limiting safety systems scram setpoints are not capable of performing their
intended function since the automatic actions they would initiate ‘are unavailabvle.

However, the facility has been placed in ‘a condition that prevents the need for

these actions..

15
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TABLE 3.1.A/4.1.A

REACTOR PROTECTION SYSTEM INSTRUMENTATION

Minimum Number
of Functional

Channels per Functional Calibration
Trip System Trip Function Trip level Setting Test Frequency Alarm level Setting Frequency
1 i Manual scram N/A \ _ once/month N/A v N/A
(1) . 5
2 SRM high-high £5 x 10S cps. once/week £5 x 10 cps (upscale HI H1) once/3 mos/
count . S
5

%10 cps (upscale HI)

. 23 cps (downscale) _
2 2) High Water Level in N/A .once/S months < 50 Gallons ’ once/3 montt

Scram Discharge Tank
Notes for Table 3.1.A/4.1.A '

(1) The SRM's are presently connected in the non-coincident mode in the RPS, where any 1 SRM upscale
HI HI will initiate a scram. Of the 4 SRM channels, only 2 are required to be functional,

(2) Channels A'or C and Bor D required.




Minimum # of
Operable Instrument

Table 3.2.A

SURVEILLANCE INSTRUMENTATION

Type Indication

Channels Instrument # Tnstrument- . and Range Alarm Setting Notes
2 LI-3-206 or Reactor Water level Tndicator 0" to 60"  Low > 27", high <39" W
LR-3-53 or " Recorder 0" to 60" '
1I-3-53 or - Indicator 0" to 60" .
LI-3-55 and \ Indicator 0" to 400"
_ LI-3-46A or 468  Indicator +60" to -155 |
2 PI-3-54 Reactor Presaure " Yndicator 0-1200 psig High < 1040 psig (1) (5)
PR-3-53 ’ Racorder 0-1200 psig
2. PR-64-50 and Drywell Pressure Recorder N-80 psig - @)(5)
PI-64~67 . Indicator 0-80 psig .
2 T1-64-52A and  Drywell Temperature tndicator 0-400° F.  High < 145° F. (1) (5)
o TR-64~-52 ' Recorder 0-400° P. :
. .
2 TI-64-55A and Suppression Chamber Indicators 0-400° F, High < 90° F (1) (&)
TIS~64-55 Yater Temperature
1 LI-64-54A or Suppression Chamber Indicator -25" to (1))
LI-64-66 Water Level +25"
1 NA Control Rod Position . (2) (2) (4)
2 'SRM A, B, C, D Neutvon Monitoring Ind{cator and Recorder Townscale 3;3 cps (1)(3)(4f
' 0.1 to 1010 cpe Retract permit >
-100 to +10 sec. 100 cps 5
(period) Upscale NI < 107cpa
Upscale HI-HI:ﬁxloscps
Period > 30 sec. ’
1 1LS-78-2A Fuel Storage Pool level. NA <EL 663' /2" (R (N
high g :
1 1S-78-2B Fuel Storage Pool level NA >g1 662" 7 1/2" (6) (7)
low : _ '
1 TR-74-80 PpT 17  Fuel pool temperature.  Recorder 0-600"F 5.12S°F 6y (M

o~

r'al




ﬁéTES éDR-TABLE'3.2.h

(i5 1f one of the instrument channels monitoring & parameter should hccome
incapable of performing {ts intended function, all operations which could
affect the aséociated system_will be suspended until the item 13.returned

to service.

(2) The control rod position indicator full-in switches will be operable for every
control rod and will provide indication in the control room, or the control
rod position will be verified to be full-in by visual observation. Control

rod position indication to verify full-in position will be maintained in the
control rooum.

e e ¢+ -

(3) The fdllowing Source Range xonitoriﬁg Channels will be operable and will
provide count rate indication and alarms {n the control room! )
SRM Channel A or C . -
SRM Channel B or D

The -alarms 1h the control, room will be as follows:

.

" SRM TRIPS
Trip Functlon Trip Action
SRM upscale or inoperative Annunciator, amber light
SRM Downscale - Annunciator, white light

In addition, the SRM's have been placed in the non-coincldence scram wode

to provide for protection against high neutron flux.

(4) Only required whenever jrradiated fuel is in the reactor vessel.

(5) Only required whenever the reactor pressure vessel head 1is bolted in place.
(6) Only required when irradiated fuel 4s in the fuel pool.

(7) If this {nstrument channel is out of service, alternate panual means will

be used until it is returned to gservice.

>9
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TABLE 4.,
MINTMUM TEST AND CALIBRATION FREQUENCY %Rt SURVEILLANCE {NSTRUMENTATION

(POST ACCINENT INSTRUNENTATION)

strument Channel alibration Trequency Instrument Check

In c n

1 Regctor Water Level once/6 months Each ghift

2) Reactor Pressure : - once/6 months , fach Shift.

3) Drywell Pressure \ Once/6 months - gach shift
4) Drywell Temperature : | once/6 months Fach Shift'
5) guppression Chamber Vater Temperature ~0nce/6.months fach Shift
6) Sgppression Chamber Water Level . Once/6 months ' Once/Week
‘7) Control ﬁod position NA - Fach Shift(l)
g) ieutron Honitoriné (sr) o _once/3 months(z) gacﬁ shift
9) Drywell Pressure (pS-64-67) ‘ o once/6 months . NA

10) Fuel Pool Level (LS-78-2A, 2B) i O;ee/G_months i once/Day

11) Fuel Pool ?empenature (TRr7h-80) 0ncel6 months once/Day

OTES FOR TABLE 4.2.A

N

(1) Control rod position {ndication to verify the full-in position will be maintained in the control
room or the rod position will be verified by visual observation.

This monitoring clrcultry will be rested once 2 week.

(2) The grd will be gunctionally tested on frequency of once per week.

P

[l
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3.2/k.2 RASES: PROTECTION INSTRUMERTATION (CONTINUED)

Control rod poéition sndication to verify the full-in position will be maintained
in the contfol.room“or the rod position will be verified by visual observation.
] Under the conditions to be maintained in
Technical Specification 3.3, the probablility of a control rod withdrawal 1is
significantly lower than that following a scram from normal conditions.
A monitoring system will be provided

in the main control room to alert the operator if amy rod drift should occur.

The reactor water level will be nominally maintained at a level greater than
27" " as indicated on IR-3-53. Above or below this level
will give an alarm of "Reactor Water Level Abnormal." 27" indicatlon ont

IR-3-53 corresponds to 555" above vessel zero.

In'the unllkely event that loss of fuel pool level occurs, tne low level a’arm
‘s set hlgh enough abave the fuel such that operator act*on can be ugken to
-
establish makeup before the level reaches 8—1/2 feet above the fuel. Refer

to the spec1f1catlon 2,10 for fuel pool water conditions.

1C0
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. LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUTREMENTS

3.3 REACTIVITY. CONTROL _ 4,3 REACTIVITY CONTIROL

DELETE PAGE 109

109



3.3/4.3

S

ﬁAsas: REACTIVITY CONTROL

R

To prevent an inadvertent oOT spurious withdrawal of a control rod the directional-

gontrol valves of each control rod have been electrlcally dlsarmed As a furthgr

precaution, the valve in the drive water supply to each hydraul; control un1t

vwill be closed. “In the unlikely event that a control rod does become ";Lhdrawn, two

channels of the SRM's are required to be available.for visual indication of neutron
ievel, Alfhough the SRM's may not immediately respond to a single rod movement,
they would be adequate to monitor the approach to criticality. Also the SRM'B are
connected in the non-coincidence scram mode to provide rapid rod insertion frog

a high-high count rate on either SRM. Additionally, a manual scram will also be
available., To assure that the control rods can be scrammed, ‘the coutrol rod
accunulators are requited to be charged with nitrogen and water pressure and a
control rod drive pump is required to be in service, To provide additional indication
of a control rod withdrawal the control rod position indicator full-in swztches"
will be £unct10nal for every contxol rod and wxll provide indicatiog in the control
room Or the éontror rod

‘position may be Verified to be full-in by yisual ofservatiorn,

While fuel is in the spent fuel pool

‘the control of reactivity {s assured by the design of the spent fuel

storage pool as described in FSAR, Chapﬁer 10, Subsection 3.

1315



LIMITING CONDITIONS FOR OPERAT ION

SURVEILIANCE REQUIREMENTS

L STAMDBY 1JIQUID CONTROL SYSTEM

Applicability’ -

Applies to the operating status of
the Standby Liquid Control System.

Objective

To assure the availability of &
system with the capability to shut
down the reactor and maintain the
shutdown condition without the use
of control rods.

Specification

A. Normal System Availapility

.1. The standby liquid control
system shall be functional
whenever fuel is in the
-reactor vessel. . )

122

).y STANDBY LIQUID CONTROL SYSTEM

Applicability

Applies to the surveillance require-
ments of the Standby Liquid Control
System. :

Objective

To verify the operability of the
Standby Liquid Control System.

Specification

A. -Normal System Availability

The operability of the Standby
Liquid Control System shall be
verified by the performance of
the following tests:

1. At least once per month each
pump loop shall be function-
ally tested.

2. At least once during each
operating cycle:

a. Check that the setting of
the system relief valves
is 1425 + 15 psig.

b. Manually initiate the
system, except explosive
yalves. Pump boron solu-
tion through the recircu-
lation path and back to
the Standby Ligquid Control
Solution Tank. Minimum
pump flow rate of 39 gpm



—

.

SURVELILLANCE REQUIREMENTS

LIMITING CONDIZ -2 ===

IMITING CO&DITIONS FOR OPERATION

.5 CORE, COWTAL:MEWT, -AND FUKL POOL
COOLING SYSTEMS

Agglicabilitx

Lpplies to the operagional
status of the core, suppression pool,

and fuel pool coolin3 systems.

Objective

To assure the operability of the
core and containment cooling

systems under all conditions for
which this cooling capability is

an essential response to plant

abnormalities,

Specification

A, Core Spray Syatem (CSS).

1. UWhen jrradiated fuel is in the

reactor vessel, at least one core

spray loop with one pump and

-~

- available diesel generator shall

. be capable of delivering flow.

B. Residual Heat Removal System
(RHRS) Containment and

Shutdown Cooling

1. When irradiated fuel is in the
reactor vessel at least two RHR

loops with one pump per loop

130

4.5

CORE, CONTALNMENT, AND FUFL POOL
COOLING SYSTEMS

égz}{cabilitx

Applieé te e gurveil lance require~
ments of the core, suppression pool,
and fuel pool cooling systems when the
corresponding jimiting conditions for

opera:ionarein effect.

Objective

To verify the operability of the
core and sﬁppression pool cooling
systems.under all conditiong.for
which this cooling capagility“is-an

essential response to plant abnormac

lities.

Specification

A, Core Spray System (CSS).

1. Core Spray System Testing
Item Fregquency
8e Pump
operability monthly
b, Motor operated
valve operabili- monthly
ty
I
2, Whem it 1is determined that

one core Spray loop with one
pump and available diesel gene-

rator {g incapable of deliveris



LIMITING CONDTTIONS® FOR_QPERATTON

SURVETLLANCE IRE

5 CORME (DJTAUM! NT, AHD. FUFL,
POOL ClX)LInG §Y! ,TL‘(S

T

C. Spent Fuel Pool Cooling

shall be capablc of manua
operation. Diesel generators
must also be available to

power the pumps. A gervice '
water supply must be availJ

able.

1.

2.

Whenever jrradiated fuel is

stored in the spent fuel pool,
a cooliné system for the spent
fuel pool shall maintain the
temperature of the fuel poock
oolant <125° F.

When irradiated fuel is stored
in the spent fuel pool, any com-
bination of two pumps and asso-
ciated heat éxcﬁangers from thé
spent fuel cooling or RHR supple-
menﬁal cooling systems shall be
availﬁble from!diffefén?'operéb1%
dieéel generators to maintain

fuel pool temperatures 3as speci-

131

4.5 CORL

: WEOUTRFEMENTS

-

CONTATIMAENT,, AND FURL_POOL.

COOLIHG SYSTARIG,

B.

Residual Reat Reroval

£low, another corc spray pump
with an available diesel genera~
tor shall be selected, anﬁ all
active compbnents_in the flow
paths shall be {mmediately
demonstrated to be capable of
delivering flow.

Svystem 1iRS

(Containment and Shutdown Cooling)

1.

2.

Residual Heat Removal System
Testing

Item Frequency
Pump

operability monthly
Motor oper—

.ated valve monthly

operability

When it is determined that one
RHR pump_(containment and sup-
pression pool cooling) or asso~
ciated heat exchaogel i3 incap-
able of delivering flow and
remov;ng heat at a time when flos
capablilicy and ﬁéac removal are
required, the remaiﬂing RHR

pump and associated heat ex~
changer and available diesel
generator, and all act;ve comr—

ponents in the flow paths

shall be demonstrated to be



. P -
e -

-

.- Li!*il‘i"‘I.\’G CONDITIONS FOR OPERATICN SURVEILIANCE REQUIREMENTS

fied in 3.5.C.1. %Rﬁn a fuel pool
.vcooj.ing punp is required to.be opera—
ting or as a"backup, the associzated
RBCCWS loop and service water systen

must be functional.

13l



" LIMITING CONDITIQNS FOR_QPERATIQN

SURVEILLANCE REQUIREMENTS

1.5 CORE, CONTALMUHENT, AND FULEL
POOL COOLING SYSTEMS

D.

RHR Servicc Water System (RIRSWS)
Emerpency Equipment Cooling Water
Systen (EECWS)

1. When a RHR pump is required to

. be operating or as 2 backup for

supplemental cooling, an asso-

ciated RHRSW pump must be func~

tional and aligned to REHR header

gervice corresponding to the
selected RER purip.

2., At all times, at least 2 RHRSW'

pumps §hall_be”assigned to
] EECW header service with one

pump assigned té-éach.headef.

- )

Fach pump shall be
capable of automatic start in
its normal D/G load sequencing

mode of operation. Each pump

shall be assigned to a separate

diesel power supply.

3. Prior to restoration of any
pon-essential EECW loads that
could ;esult in exceeding the
capacity of one RHRSW pump, 4

second RHRSW pump will be

assigned to each EECW header.

4.5 CORE, COMTAINMENT, AND FUEL

POOL COOLING SYSTEMS

capable of delivering flow

and heat removal immediately
and weekly thereafter until the
inoperable RIR pump and
associated heat exchanger is
returned to service or an alter—
nate pump snd heat exchangeT
with an available diesel gene-

rator selected and verified.

C. Spent Fuel Pool Cooliqg;

1.

The spent fuel pool water
temperature shall be checked
and recbrded at jeast every = -

8 - hours.

2. When it dis determined that the

132

the RHR or fuel pool cooling pump

for spent fuel pool cooling is

incapable of heat removal, another
RHR or fuel pool cooling pump
capable of being supplied with
diesel power shall be selected

and all active compoments required
for heat removal shall be demon—

strated to be capable of delivering

flow.



5
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S’ —

LTUITTHC CONDITIONS FOR QPERATION SUNVETLLANCE REGUTREMENTS
CORY, CO.N-TAIN}‘.ENT AND FUEL 4.5 CORit, COMTALNMENT, AND FULL
POOL COOLILNG SYSTEMS PCOL. COOLING SYSTRMS

¢ must run continucusl .
Each pu=p ¢ €0 1o Y 3. Routine surveillance for cn

with its loss of voltage txips
. - operating or backup RER oxr fuel

deactivated or it shall be cap—
pool cooling pump is as follows:

able of automatic start in its
Item - Frequeuncy

normal D/G load sequencing a, Pump o
L - 3 pera“

node of operation. Each pump

. bility

on the same header shall be

~. monthly
assigned to a separate diesel
power supply.

b. Motor—oper-— '
ated valve
' "operability ' montﬁly

4, Two independent flow paths for
water make up the spent fuel
pool and the reactor vessel will
be available from two RHRSW pumps

capable of being supplied By

geparate diesel power.

133




. LTMITING CONDITIONS FOR OPERATION

SURVEILLAICE REQUTIREMENTS

133a

RHR Service Water System (RHRSWS)

And Emergency Equipmeat Coolinz

Water System (EECWS)

1. RIR Service Water System -

Each of the required RURSW
puzmps and associated'esséﬁ:ial

controi valves on the RHR heat

exchanger headers sh%ll.be

" demonstrated to be functional

once every

month ' 1f not

in continuous service.



S

S —_
_ LIMITING CONDTTIONS FOR QPERATION SURVEILLANCE REQUIREMENTS
5 CORE, CO‘XTAIN"“IENT AND FUEL 4.5 CORE, CONTAINMENT, AND FUEL
POOL COOLING SYS TEMS ?OOL COOLING SYSTEMS
E. Maintenance of Filled Discharge 2. EECW System
Fipe A .
~ Each of the RHRSW pumps assigned
Whenever the core spray system OT

. _ to EECW service and associated
RHR systems are required to be A

essential control valves on the
functional, the discharge piping °

EECW headers shall be demonstrated
from the pump discharge of these

to function once evary month .
systems to the last block valve

shall be £11led. The condensate

or pressure suppression chamber
head tank shall be aligned to

3. When it is datermined that one
serve the discharge piping of the

RIRSY pump and aasoéiaﬁéd con—
RHR and CS pumps. The pressure - o

trol valves on an RHR heat
indica;ors on the discharge .

exchanrer beaderareincapab‘e
piping of the RHR and CS pumps’

. of deliverino flow at a time
shall indicate not Tess than

when flow delivery capability

1isted below.
is required » another ’ RHRSW
PI-75-20 - 48 psig . o
. punp and associated heat ex-—
PI-75-48 48 psig . ' 4
_ changers and available diesel
PI~-74-51 48 psig
generator  and all active com-

PI-74-65 . 48 psig
_ ponents in the flow paths shall

be demonstrated to be dapable
of delivering flow izmediately

and weekly thereaftex

4, When it is determined that one

RHRSW pump and assoclzted

134



3.5 DASES: CORE, CONTATIMENT, A FULL PUOL COOLING SYSTRS

3.5.C Spent Fuel Pool Cooling (continued)

The decéy heat removal requirements for a full core stored in the fuel
pool can be conservatively met by the operation>of one RHR pump and its
assoclated RHR heat exchanger in the‘fugl pool cooliﬂg.ﬁodé. The fotal
heat load for this mode is estimated to bé‘iess than 20 percent of the

heat exchanger capability under the reduiﬁed>flow and temperature

conditions.

146



T 3.3

BASES :

CORY AONTATIRMENT, AN FUEL POOL “COOLING SYSTEMS

3.5.D

RIR Service Water System (RHRSWS) Emesrgency Equipment Cooling Water
System (EECWS)

Thé decay heat removal cooling water requiremeets for two units in

the cold shutdown condition can be conservatively met by the operation
of one RHRSW pump on one heat exchangsr on each unit; One RHRSW pump

is required‘for each unit if the units are using heat exchangers which
are not on the same service water header. Four RHRSW pumps are
preacntly available and capable of delivering flow to meet tsia require-
ment, Less than one-half the flow delivery capability of each punmp is
needed to remove the present decay heat for each unit, The low decay
heat level and ample flow delivery capability allow ample.rige for

manual operation in accordance with established operating imstructions.

. . '

The standby emergency equipnent cooling water (RECW) requirements for two

units in the cold shutdowm condition can be adequately met by the operation

[

of cme RHRSW Pusp, {f non-essential loads are valved out. The EECW syskem
is not required for normal plant shutdowm operation because the required
cooling water is supplied by the raw cooling water system.- The principal
immediate need for EECW flow is in the event that a-diesel engine should

be started. In this case, EECW flow must be established at once. To

~ meet this requirement.two RHRSW pumps are assigned to EECW service anﬁ are

aligned to separate supply headers. "Ihsting activities
require addition of any non—essentiai EECW loads which could exceed the
capacity of one RHRSW pump, an additional pump will be assigned to service
on each EECW header. Each of the required pumps will operate continuously
(with loss of vcl:age(trips deactivated) or they will be capable of auto—
matic start in-their'normal diesel generator load sequencing mode of

operation, The required RHRSW pumps are assigned to 4.16-kV shutdown
hoards which have associated operazhle diesel generators.
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3.5 nA;sz§: CORE. CONTAINMENT, AND FUEL POOL COOLING SYSTEMS

3

.5.E Maintenance of Filled Discharge Ploa
1£ ghe discharge pi;ing of the cora spray and RHR system arz not
£illed, a-water hammer can develop in this piping when t?e puzp and/ox
pumps are started, To minimize damage to the discharge piping and to_'
ensure added margin in the épefation of these systems, this’reChﬂical
sﬁecification requires the éischarga 1inaa.to be filled whenever the
aystem is in a functional condition, If a discharge pipe iz mot filled,
the pumps that sipply that line must be assumed to bz nonfunctioral for

Tachnical Specification purposes,

fhe core 8pray ggﬂ RHR system discharge piﬁing high point vent.is -
visually checked for water flow prior to amny pw=p qperation. to ensu:é
.that the lines are filléd. ?he visual checking wili avoid starting the
cora spray oz_RHK'systemAwith a digcha;gé line not. £illed. In addition
to the visuzl observatiom and to ensufe a filled discharge line othsr
than prior to tésting, oftional head tanks located above the discharge
line high point can supply makeup water for thése systems. System
discharge pressure indicators are used to determine the water level

above the discharge line high point. The indicators will reflect
approximately 30 psig for a water level at the high point and a minimum

of 70 psig for a water level at the condensate head tank or 48 psig for

the pressure suppression chamber head tank and are monitored daily to

ensure that the discharge lines are filled.
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LIMITINé 'CONDITIONS FOR OPERATIONS SURVEILLANCE REQUIREMENTS
3.7, éONTAINMENT SYSTEMS 4 4,7 CONTAINMENT SYSTEMS
‘ 3. St;.ndy Gas Treatment : B.  Standby Gas Treatment
When » When required to be in sexrvice,
the reac.éor zone ventilation operation of one train of the

system is removed f£rom sefvice, one standby gas treatment system
train of the standby gas treatment shall be vefified and documented
system shall be In operatio;x' on the once per shift. |

reactor building zone of t‘ne. affected

unit,
C. Reactor Building Ventilation C. Reactor Building Ventilation
Whén required -
The reactor building zone for unlts operation of the vant‘illationA
1 and 2 shall be ventila‘.ced by ona . fans for the reactor building zone
- supply and one exhaust fan per zone, . shail be verified dz;:@.lyl;

except as specified in 3.7.B.
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3.7 BASFS: CONTATIMENT SYSTENS

A. PRIMARY CONTAINMENT

This specifgcation ensures indication of adequate information regarding status
of the drywell pressure and temperature and suppression chamber water level
. and temperature when fuel is in the reactor. when fuel is rewoved this re~
quirement is no longer necessary. Monitoring of i{nformation concerning these
primary containment parameters will ensure that sufficient control of these

parameters can be manually initiated in a timzly manneY.

B. STAMDBY GAS TREATMENT:

Before making the normal reactor zone ventilation inoperable, one standby
gas treatment train must be operating to provide a means to remove equipment
heat and to maintain environmental temperature control in the affected reactor

“building zone.

C. : REACTOR BUILDING ZONES

Reactor bui{éing equipment heat removal and envirormental temperature c&nt:ol
will be provided by operation of the building ventilation systems.
One ventilatilon supply fan and one ventilation exhaust fan in eaéh reactor

building zone wxll maintain ambient temperatures at an acteptable level.
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LTATTING COMDTTIONS FOR OPERATION oo

4.10 CORE ALTERATIONS

2. Prior to fuel loading the

SrM shal} have an initial

~minimum count rate of 3 cps

"with all rods fully inserted

C. Spent Fuel Pool ‘ateT Conditions

1. Whenever irradiated fuel 1is

stored in the spent fuel pool,j

the pool water jevel shall be
maintained at or above & 1/2
feex "above the_topqu the
-.stored fﬁel: . |

L
Whenever jrradiated fuel is
in the spent fuel pool; the
pool water temperature shall
be 5_125°F. |
Tuel pool water sh;11 be main-
tained within the following
limits:

Conductivicy,

10 umho/cm @ 25°C
§ Chloride, 0.5 ppm

N. Reactor guilding Crane

1. The reactor building crane

shall be opérable:
a. V\hen a spent fuel cask

is handled.
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SURVETLLANCY REOUIREHUENTS

R

4,10 CORE ALTERATIONS

C.

D'

response.

Spent Fuel Pool Water Conditions

1. ‘henever i{rradiated fuel is

. stored in the>spent fuél pool,
the water level shall be
recorded daily.

henever jrradiated fuel is
SCOrea-in the spént fuel pool,
the water tenéerature shall
be reéorded daily.”

A sample of fuel pool wéfen
shall be analyzed in accordanc?a
wéth the folloging é%écifica‘
tions:

a. At least daily for con=
ductivity and chloride jon
content.

At least once per 8 hour
shift for conductivity znd
chloride ion content when
the fuel pool cleanup

system is inoperable.

Reactor Duilding Crane

1. The following operational
checks and inspections shall

be performed on the reactor

building crane prior to
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T_ﬁIHITING coAnTTIONS _FOR OPERATION

N

SURVETLLANCE REQUIREMENTS

3.10  CORI: ALTERATTIONS

Agglicabilitz

Applics to the loading of fuel -

in

the reactor pressure vessel.

Cbiective

To prevent criticality during the

‘ loading of fuel in

the reactor

pressure vessel.

Specification

A.

B.

Reactivity Control

1. The reactor shall be kept in
cold shutdown and all control
rods fully inserted during
fuel loading while more

_than one fuel assembly is in
‘the'reactor. oo

2. The reactor_mode switch shall

be locked in the "SHUTDOWN"
position during fuel loading.

Core Monitoring

During fuel loading two channels
of the SRM's, each on sepatate
power supplies, shall be operable.
For a SR to be considered oper-.
able, thé following conditions
m;sé be éétisfied:

1. The SRM shall be fully

inserted into the core.

4.10 CORE ALTERATIONS

252

Applicability

Applies to the periodic verlfication
of rod position and testing of

jnstrumentation used during fuel

loading.

Objective

To verify full insertion of control

rods and operability of instrumentation

during .fuel loading.

Specification

A. Reactivity Control

1. Surveillance to verify full~
inéé?tion of all éonﬁro} rods,
is specified in 4.3.

2. Prior to loading fugl, and
daily thereafter, verify that
the reactor mode switch is |
locked in the "SHUTDOWN"
position.

B. . Core Momnitoring

" Prior to the loading of fuel in
‘the core the SRM's shéll be
functionally tested and checked
for necutron response. Tﬁereafter,

while required to be operable, the

SRM's will be checked daily for



3.10/4;i0 BASES:  CORE ALTLRATIONS

B. Core ‘lonitoring

The 30H's are provided to monitor the core during shutdown and
t6.monitor core reactivity and puide the operator while fuel is

being lnaded in the reactor pressure vessel,

Requiring the SRM's to be functionally tested prior to fuel
loading assures that the SRM's will be operable at the start of
fuel loading. The daily response check of the SRM's ensures

their continucd operability,
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LIMITING CONDITIOMS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.11 FIRE PROTECTION SYSTEMS ' g.11 FIRE PROTECTION SYSTEMS
Applicability:

Applicabilitys:
Applies to opexating status of !

the high pressure water and CQO, Applies to the surveillance. E
fire protection systems foxr the requirements of the high

reactor building, diesel : _ pressure water and CQ, fire
generator buildings, control ‘ protection systems for the

bay, intake pumping station, . reactor building, diesel

cable tunnel to the intake generator buildings, control
pumping station, and the fixed bay, intake pumping station,

spray system for cable trays cable tunnel to the intake

along the south wall of the pumping station, and tha £ixed
turbine buildng, elevation 586.. spray system for cable trays

along the south wall of the
turbine building, elevation 5856
when the corresponding limiting
conditions for operation ‘axe in

' . effect. -
To assure availability of Fire '

Protection Systems. Objective:

Obsjzctive:

Specification: ) To verify -the operability of
. T - ot the Fire Protection Systems.
A. High Pressure Fire :
DProtection System ) Specification:
1. The High Pressure : A, High Pressure Fir2
Fire Protection = Protection Svstem

System shall have:
1. High Pressure Fire

a. Two {2) high Protection System
pressure fire : Testing:’
pumps operable '
and aligned to Ttem Frequanc
the high
pressure fire a. Simulated oncef/year
header. S automatic
: and manual
b. Automatic . ' - actuation of
’ initiation logic high pressure
operable. Tumps
b. Pump Oonce/montn
Cperability
c. Automatic Oonces3
valve months
operability
d. Pump - Once/s/3

capability years
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LIMITING CONDITIONS FOR OPERATION SiTRV‘BILLANCE REQUIREMENTS
3.11 FIRE PROTECTION SYSTEMS £.11 FIRE PROTECTION SYSTEMS

~checked to .
be 2664 gpm
at 250 feet
head

e. Spray Once/year
header and
nozzle
inspection
for blockage

f. System . Twice/year
flush in '
conjunction
with semi-

" annual
addition of
biocide to

: ~ the Raw

s ) COOling

Water

System

: g. Building Once/3
' hydraulic  years
performance
verification

h. -Yard loop Once/year
and cool-
ing tower
loop
hydraulic
. performance
verification
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS

2.

- shall be

If specification
3.11.A.1.a or .
3.11.A.1.b cannot be
met, a patrolling
fire watch with
portable fire
equipment available
shall be established

to insure that each
area where protection

is lost is checked i
hourly. '

Tf only one high
pressure fire pump is
operable, the
reactors may remain
in operation foxr a

.peciod not to exceed

7 days,; provided the
requirgments of
specification
3.11.A.1.b above are -
met.

If specification
3.11.A.3 cannot be
met, the reactors
placed in
the cold shutdown
condition in 24
hours,

Removal of any .
componant in the High
Pressure Fire Systam
from service for any
reason other than
testing or emergency
operations shall
require Plant
Superintendent
approval.

The Raw Service Water
storage tank level
shall b=z maintainad
above level 723'7" by
the raw services water
pumps.

260c

Item

i

L.

when it is determined
that only one pump is
operable, that pump
shall be demonstrated
operable immediately
and daily thereafter
until specification
3.11.A.1.a can be
met.

Raw Service Water
System Testing

Simulated
automatic -
and manual
actuation

" of raw service

water pumps and
operation of
tank level
switches

The high pressure
fire protection

Frequancy
Oonce/year

system pressure shall |

be logged daily.

Principal header and -
component isolation
valves shall be
checked open at
intervals no greater
than three months.

1
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LINITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.11 FIRE PROTECTION SYSTEMS . - . 4.11 FIRE PRCTECTION SYSTEMS

3.11.A.6 cannot be
met a fire pump shallj
be started and run ki
continuously until :
the raw service water.
pumps can maintain a !
raw service water
storage tank level [
above 723'7". 3

7. If specification %4
i
1

8. The fire protection
water distribution
system shall have a
minimum capacity of
2664 gpm at 250°%
head.

9. - The fire protection : _ e :
system shall be '
capable of supplying.
the individual loads
listed in Table
3.11.A. '
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LIMITiNG CONDITIONS FOR OPEPATION

SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS

B. ‘_C__Q,2 Fire Protection System

1.'

The CO, Fire
Protection System
shall be operable:

a. Wwith a minimum
of 8-1/2 tous
(0.5 Tank) CO;
in storage units
1 and 2.

b. Wwith a minimum
of 3 tons (0.5
Tank) CO,
storage unit 3.

c. ~Automatic
initiation logic
. operable.
If specification
3.11.8B.1.a or
3.11.B.1.b or
3.11.B.1.c cannot be
met, a patrolling
fire watch with
portable fire
eguipment shall be
establisnhed to ensure
that each aresa where
protection is lost is
checked hourly.

If specifications
3.11.B. 1.2,
3.11.B.1.b, orx
3.11.B.1.c are not
met within 7 days,
the affected unit(s)
shall bz in cold
shutdown within 24
hours. -

4.11

260e

FIRE PROTECTION SYSTEMS

B. co, Fire Protection System.

1.

-

CO, Fire Protection
Testing:

Item Fraquencv

a. Simulated oncefyaar
automatic
and manual
actuation

b. Storage  Checked.
tank daily
pressure
and level

‘'d. CO, Spray -Once/s3
header and years
nozzle )
_inspection

for blockage

when the cable
spreading room CO:
Fire Protection is
jinoperable, one 125-
pound {or larger)
portable fire e
extinguisher shall be !
placed at each ;
entrance.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.11

C.

FIRE PROTECTION SYSTEMS

Fire

1f co, fire
protection is lost to
a cable spreading
room or to any diesel
generator building
area a continuous
fire watch shall be

. established

immediately and shall
be continued until
CO, fire protection
is restored.

Removal of any
component in the CO,
Fire Protection
System from service

|

e emvamgt oo & awn tan wee e

for any reasomn. other -

‘than testing or

emergency operations
shall reguire Plant

superintendent ‘

approval.

Detectors

The fire detection
system's heat and
smoke detectors for
all protected zones
shall be operable
exc2pt that one
detector for a given

protected zone may be

inoperable for a
pericd no gresater
than 30 days.

If specification
3.11.C.1 cannot be
met, a patrolling
fire watch will be
established to ensure
that each protected
zone oOxr area with
inoperable detectors
is checked at
intervals no greater
than one each hour.

i
i
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4.11

Co'

FIRE PROTECTION SYSTEMS

Fire Detectors

1.

All heat and smoke
detectors shall be
tested in accordance
with industrial
standards oxr other
approvad methods
semiannually.

The non-Class A
supervised detector
circuitry for those
detectors which
provide alarm only
will be tested once
each month by
actuating the
detector at the end
of the line or end of
the branch such that
the largest number oI
circuit conductors
will be checked.
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LIMITING CONDITIONS FOR OPERATION

—

SURVEILLANCE REQUIREMENTS

e e o o S et

3.11

FIRE PROTECTION SYSTEMS

A roving fire watch will
tour each area in which
automatic fire suppression
systems are to be
installed (as described in
the “"Plan for Evaluation,
Repair, and Return to
Service of Browns Ferry
Units 1 and 2," Section X)
at intervals no greater
than 2 hours. A keyclock
recording type system
shall be used to monitor
the routes of the roving
fire watch. The patrol
will be discontinued as
the automatic suppression
systems are installed and
made operable for each
specified area.

260g

.11

3. The class A

supervised detector
alarm circuits will

FIRE PROTECTION SYSTEMS

i
o oo e 4

be tested once each
two months at the

local panels.

4. The circuits between
the local panels in
4.11.c.3 and the main
control room will be

tested monthly.

5. smoke detector

sensitivity will be
checked in accordance

with manufacturer!s
" instruction annually.

A monthly walk-through by
the Safety Engineer will
be made to visually
inspect the plant fire
protection system for
signs of damage,
deterioration, or abnormal
conditions which could
jeopardize proper
operation of the system.
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LIMITING CONDITIONS FOR OPERATION

—

SURVEILLANCE REQUIREMENTS

3.11

E. -

FIRE PROTECTION SYSTEMS

Fire Protection System
Inspection

1. An independent fire
protection and loss
prevention inspection
and audit shall be
performed annually
utilizing either
gualified TVA
personnel oxr an
outside fire

" protection firm.

" An inspection and
audit by an outside
qualified fire
_consultant will be
performed at .
‘intervals no greater
than 3 years.  (The
first inspection and
audit will be during
the period of May-
June 1979.) '

If it becomes necessary to

breach a fire stop, an
attendant shall be posted
on each a2ide of the open
penetration until work is
completad and the
penetration is resealed.

The minimum in-plant fire
protection organization
and duties shall be as
depicted in Figure 6.3-1.

-
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4,11

FIRE PROTECTION SYSTEMS

Fire Protection Sy stems
Inspection

{
|
B
%

Any inspection or audit
will review and evaluate
+rhe effectiveness of fire:
prevention and protection
by physical inspection of
plant facilities, systems,
and egquipment as related
to fire safety.
Evaluations will be made
of, but not necessarily
1imited to, the following:
Administrative control
documentation, maintenance
of fitre .related records,.

_physical plant inspectiqn,““

related historical
research and application,
and management interviews.



LIMITING CONDITIONS FOR CPZRATION SURVEILLANCE REQUIREMENTS

N

3.11 TFIRE PROTECTION SYSTEMS

.11 FIRE PROTECTION SYSTEMS

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

i

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

J. There shall be no use of .
...open flame, welding, or -
burning in ‘the cable - : ‘
spreading room unless the’
reactor is in the cold
shutdown condition.
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Station
A

Reactor Building Roof

A,
B.

Valve 26-849
Valve 26-889

Refuel Floor

A. Valve
B. valve
C. valve
D. Valve
B. Valve
| Valve
G. Valve
Cable Tray
A, Unit
B. Unit
C. Unit
D, Unit
E. Unit
F. Unit
G. Unit

.

W NN o

26-835
26~-843
26-870
26-865
26-876
26-888
26-898

Fixed Spray

- Station
- Station
- Station
-~ Station
- Station
- Station
~ Station

Turbine Building

I
II
ITI
I1

IIT

II
III

Diesel Generator Buildings

A,
B.

A.

valve 26-1032

Valve 26-1069

“Pump Intake Station

Valve 26-1076

TABLE 3.11l.A

FIRE PROTECTION SYSTEM HYDRAULIC REQUIREMENTS

Flow Required
(gpm)

200
200

75
75
75
75
75
75 .
75

300

- 200
180
200
200
200
265
30

75
75,

75

Residual Pressure

" (psig)

65
65

70

70
70
70
70
70

70
70
65
70
70
70
75
55

70
70

.70
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_TABLE 3.11l.A

FIRE PROTECTION SYSTEM HYDRAUﬁIC REQUIREMENTS

Flow Required

Station . ' (gpm)
6. Control Bay ‘ 75
A, Valve 26-1076 4
7. Yard Loop (1) , . }
A. Hydrant at valve 0~26-526 i 500
B. Hydrant at valve 0-26-530 o "~ 500
8. Cooling Tower LooOp
A, Hydrant at valve 0-26-1023-6 - 500

Residual Pressure

65
65

65

Note (1) vard hydrants and the cooling tower hydrant—are.to be tested using the longest
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3.11 BASES

The High Pressure Fire and CO, Fire Protection specifications are
provided in order to meet the preestablished levels of
operability during a fire in either or all of the three units. ,
Requiring a patrolling fire watch with portable fire equipment if
the automatic initiation is lost will provide (as does the
auntomatic system) for early reporting and immediate fire fighting.
capability in the event of a fire occurrence. :

The High pressure Fire Protection System is supplied by three
pumps aligned to the high pressure fire header. The reactors may
remain in operation for a period not to excesed 7 days if two
pumps are out of service. It at least two pumps are not made
operable in seven days or if all pumps are lost during this seven
day period, the reactors will be placed in the cold shutdown
condition within 24 hours.

For the areas of applicability, the fire protection water
distribution system minimum capacity of 2664 gpm at 250' head at
the fire pump discharge consists of the following design loads?

1. Sprinkler System {0.30 gpm/ft2/4440 £t2 area) 1332 gpm
2. 1 1/2" Hand Hose Lines 200 gpm
3. Raw Service Water Load - .- - , : 1132 apm

: . - TOTAL ' 2664 gpm

The CO, Fire Protection System is considered opsrable with a
minimum of 8.1/2 tons (0.5 tank) CO, in storage for units 1 and
2:; and a minimum of 3 tons (0.5 tank) CO, in storage for unit 3.
an immediate and continuous fire watch in the cable spreading
room or any diesel generator building area will be established if
€O, fire protection is lost in this room and will continue until
co, fire protection is restored.

To assure close supervision of fire protection system activities,
the removal from service of any component in either the High
Pressure Fire System or the CO, Fire Protection System for any
reason other than testing or emergency operations will require
Plant Superintendent approval.

Early reporting and immediate fire fighting capability in the
event of a fire occurrence will ke provided (as with the
automatic system) by requiring a patrolling fire watch if more
than one detector for a given protected zone is inoperable.

A roving fire watch for areas in which automatic fire suppression
systems are to be installed will provide additional interim fire
protection for areas that have been dstermined to need additional
protection.
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The fire protection systeﬁ is designed to supply the required
flow and pressure to an individual load listed on Table 3.11.A
while maintaining a design raw sexrvice water load of 1132 gpm.

.11 BASES

periodic testing of both the High Pressure Fire System and the CO,
Fire Protection System will provide positive indication of their
operability. If only one of the pumps supplying the High

Pressure Fire System is oparable, the pump that is operable will
be checked immediately and daily thereafter to demonstrate
operability. If the €O, Fire Protection System becomes

inoperable in the cable spreading room, one 125-pound (or laxger)
fire extinguishere will be placed at each entrance to the cable
spreading xroom.

Wet fire header flushing, spray header inspection for blockage,
and nozzle inspection for blockage will prevent, detect, and
remove buildup of sludge or other material to ensure continued
operability. System flushes in conjunction with the semiannual
addition of biocide to the Raw Cooling Water System will help

prevent the growth of crustaceans which could reduce nozzle
discharge.

Semiannual -tests of heat ahd'smoke detectors afe in accordance:
with the NFPA code. - ‘ - - -

Wwith the exception of continuous strip heat detectors panels, all
non—-class A supervised detector circuits which provide alarm only
are hardwired through conduits and/or cable trays from the
detector to the main control room alarm panels with no active
components between. Non—-class A circuits also actuate the HPCI
water-fcg system, the CO, system in the diesel generator
buildings, and isolate ventilation in shutdown board rooms. The

test frequency and methods specified are justified for the
following reasons:

1. An analysis was made of worst-case fire detection circuits at
Browns Ferry to determine the probability of no undetected
failure of the circuits occurring between system test times
as specified in the surveillance requirements. A circuit is
defined as the wire connections and components that affect
transmission of an alarm signal between the fire detectors
and the control room annunciator. Three circuits were
analyzed which were representative of an alarm-only circuit,
a water-fog circuit, and a CO, circuit. The spreading room B
smoke detector was selected as the worst-case alarm-only
circuit because it had the largest number of wires and
connections in a single circuit. The HPCI water-fog circuit
was selected for analysis because it is the only water-fog
circuit in the area of applicability for technical
specifications. The Standby Diesel Generator Room A CO,
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circuit was selected because it contained 2 out of 3 detector
logic, the most complicated CO, circuit logic. Calculations
were based on failure rates for wires, connections, and
circuit components as shown in Appendix III of WASH~-1400.
Failure rates were considered for the following circuit
components: - - :

1.” Open circuit

2. Short to ground

3. Short to power )

L. Timing motor failure to start

5. Relay failure to energizes :

6. Normally open contact failure to close

7. Normally open or normally closed contact short
8. Normally closed contact opening

9. Timing switch failure to transfer

The calculated probabilities (Pf) for no undetected failure
of the circuits occurring were as follows, basad on the
specified test frequency. :

" AREA TEST FREQUENCY . - PE£
Spreading Room B ' One Month 0.975287
HPCI Watexr Fog . 8ix Months 0.977175
Standby Diesel Gen Room A CO, Six Months ’ 0.957595

The worst case of the three areas- considered is Spreading
Room B. The probability of undected failure is approximately
1740, which—-means that one undeteacted failure will occur on
the average every 40 months over an extended pariod of time
and that the failure could exist up to one month. The
frequency of testing is thus much greater than the frequency
of failure and produces circuits with adequate reliability.

2. Circuits checks by initiation of end of the line or end of
the branch detectors will more thoroughly test the parallel
curcuits than testing on a rotating detector basis. This
test is not a detector test, but is a test to simulate the
effect of electrical supervision as defined in the NFPA
code.* : :

3. Testing of circuits which actuate CO, , water, or ventilation
systems requires disabling the automatic feature oi the fire
protection system for +he area. A surveillance program which
disabled these circuits monthly would significantly reduce
the ability of these circuits to provide fire suppression.

=Ref: NFPA Code 72D-9, paragraph 1111, Code 72D-15, paragrapn 1312
for definition of Class A systems, and Code 72A-18, Article 240.
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4. Daily tests of annunciation lights and audible devices are
* . performed as -a routine operation function.

5. The CO, system manufacturer recommends semiannual testing of
CO, system fire detection circuits.

Figure 6.3-1 describes the in-plant fire protection organization
including the roving fire watch. In addition, other operating
personnel periodically inspect the plant during their normal
operating activities for fire hazards and other abnormal
conditions.

smoke detectors will be tested “in-place'" using inert freon gas
applied by a pyrotronics type applicator which is accepted
throughout the industrial fire protection industry for testing
products of combustion detectors or by use of the MSA chemical
smoke gsnerators. At the present time the manufacturers have

only approved the use of "punk" for creating smoke. TVA will not
use Ypunk" for testing smoke detectors.
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&, Emergercy conditiona invelving poteatial or actual release
of wadioactivity, :

$. Preventive or cerrective maintenance operations which
could have an effect on the safety of the reactor.

6.._ Surveillanca and teating féﬁuircmenté. '
7, Radiation cﬁn:rol-proceduresf

8. BRsdislogical Eacrgancy Plan implementing procedures.

e ————— et s e

9. Plant saeurily program implémanting procedures.

1 10. Fire protection and prevention procedures.

1

B. Written procadures pertaining to those items listed asbove shell
be reviawed by FORC and approved by the plant suparintendant
prior to implementation. Temporary changes to a procedure which
@0 not change the intent of the approved procedure may be made
bty a member of the plant stalf knowledgeable in the area affected

- by the procadurz except that temporary changew to those items
1isted above except item 5 require the edditional approval of 2
pester of the plant staff who holds a Senior Reactor Operator
license on the wnit affected. Such changes shell be documented

_ and subsequently reviewed by PORC and approved by the plant
suparintendent. ' ‘ L e )

€. Drills oa actlions to be taken under emergency conditions {nvolving
" pelesss of radloaszivity are specified in the radiological emec-
geaey plan- and shall be coniucted'annually. Annual drills shall
slos Be conductad on the actions to be taken following failures of
safety related aystems or componanis. :

é 8. Radlation Cant%ofhProcedures

Radiadicn Control Proezdurss shall be maintained and made
availavla to all stasion persconel, These procadurss shall shoy
paraissidble radiation exposurs and shall bde comsistent with the
regquirsments of 10 C7R 20, Thils rediation protectlon program
shall be orgaaized 4o meed the reguirements of 10 CFR 20 except
in 154 of the “eontrol dovice” or "alarm siznal” reguired by
pazTagzash 20.203{e}{2) o2 10 C¥R 20: :

1. 3a2h gy Radiation Arsa in walch the intensity of
radiation iz greater than 100 mwew/nr but less than
1,000 mrem/ir shall be dorricedsd end conspicucusly
paateé.aa 8 Hizh Radlation Axza, ond entrance therete
shall;oe eontrollad by issuance of a speecial work

- pomid, Any iadividusl or group of individuals
P2railited o anter such arzas shall be provided with a
r2d4iadion mendtoring devica which continuously indicates
gha radiazica dos2 rate ia ths arsa,
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAé%TY'EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

4 4
SUPPORTING AMENDMENT NO. 20T0'F£’XCILITY'OPERATING LICENSE NO. DPR-63

TENNESSEE VALLEY AUTHORITY

"BROWNS ' FERRY UNIT NO, 2

'DOCKET NO. 50-260

FUEL LOADING

"Introduction

On February 23, 1976, the Nuclear Regulatory Commission (NRC) issued
its "Safety Evaluation by the Division of Operating Reactors Supporting
the Operation After the Restoration and Modification of the Browns Ferry
Nuclear Plant, Units 1 and 2 Following the March 22, 1975 Fire'. This
safety evaluatlon addressed acceptability of the modifications being
performed at Browns Ferry to provide adequate protection against both
divisions of engineered safety features from being rendered inoperable
by a fire, thereby ensuring the safe shutdown capability of the plant.
There were seme open items identified in that safety evaluation and, as
a result of the review of the Advisory Committee on Reactor Safeguards
(ACRS), there were some items that required further response or evaluation.
These are addressed in Supplement No. 1 to the February 23rd Safety
Evaluation which was issued June 18, 1976.

On May 28, 1976, TVA made application to load fuel in Units 1 and 2
and proposed changes to the Interim Technical Specifications to cover
that activity. On June 1, 1976, TVA submitted revisions to those pro-
posed changes. By order dated May 21, 1976, the Atomic Safety and
Licensing Board (ASLB) authorized the Director of Nuclear Reactor
Regulation to authorize fuel loading of Units 1 and 2 subject to certain
conditions specified therein. These conditions included: (1) that

the control rod drives would be disabled with the control rods in the
fully inserted position and (2) that the valves of all systems which
could allow loss of water from the primary system would be disabled in
a position that prevented such loss.



These conditions resulted from the fact that issues raised by certain
contentions before the ASLB have not yet been adjudicated. These
contentions relate to whether the modification and restoration are .
sufficient or have been properly performed to assure adequate protection
against severe accidents resulting from insufficient or improperly
performed work. As pointed out in the affidavit supplied by the Staff
with the '"NRC Staff Response to Licensee's Motion for an Order Authorizing
Fuel Loading and Operation' dated May 5, 1976, the Browns Ferry Nuclear
Plant Units 1 and 2 may be refueled without risk of serious accident,
even if mo reliance were to be placed on the proper operation of systems
whose cabling and circuitry have been restored or whose design has been
modified after the March 22, 1975 fire. The ASLB Order of May 21, 1976
accepted the staff position and authorized the Director of Nuclear
Reactor Regulation to make appropriate findings and to authorize fuel
loading in accordance with conditions proposed by the staff.

Evaluation

The restoration and modifications of Browns Ferry Unit 2 have been
completed in accordance with the requirements of TVA's '"Plant for Evalua-
tion Repair and Return to Service of Browns Ferry Units 1 and 2 (March 22,
1975 Fire)" dated April 13, 1975 and revisions thereto up to and including
Revision 45. These activities have been evaluated in the NRC's- Safety - .
Evaluation dated February 23, 1976 and certain additional matters relating
to fire protection required are evaluated in the supplement dated

June 18, 1976. The adequacy of the restoration work and the ability

of systems that were damaged or potentially damaged by the fire or which
have been modified has been demonstrated by the satisfactory completion
of the preoperational retest program. With plant systems restored to
original design conditions and functional requirements and with modified
cabling 'and circuitry as discussed in the staff SER's dated September 2,
1975 complted, the evaluations carried out by the staff to support the
original operating license are applicable to demonstrate that there is
reasonable assurance of no undue risk to public health and safety in
connection with the operation of Unit 2, as discussed in those SER's.

In addition, after the fire, the staff has directed substantial additional
attention to enhanced fire protection capability of the plant. Our
evaluation of fire protection provided in connection with the restoration
of the facility is set forth in the SER dated February 23, 1976 and its
Supplement dated June 18, 1976. The remaining fire protection evaluation
and work activities to be completed before return to substantial power
operation, are not required to assure adequate protection during fuel
loading.

The fuel is presently in the spent fuel storage pool. At the outset

of the refueling operation, the reactor cavity and transfer canal are
filled with water to levels of approximately 60 feet above the top of

the fuel assemblies when they are in the reactor vessel core. The fuel



assemblies are removed from the storage racks and are transferred under
water through the refueling transfer canal to the reactor and are inserted
into the core support assembly. This transfer takes place one at a time
using the fuel grapple. Each element has been marked for identification
and will be returned to the position in the core which it occupied during
operation. The systems and equipment used in connection with movement
from the fuel pool to the reactor core have been tested to assure that
they function properly.

Inadvertent excessive withdrawal of a fuel element above the refueling
water level is prevented by the fuel loading crane interlocks and by the
mechanical design of the fuel handling equipment. The interlocks cut off
power to the hoist while there is still in excess of eight feet of water
above the fuel. This interlock which prevents excessive withdrawal was
not damaged by the fire and haS been retested to assure that it
functions properly.

With the fuel assemblies moved one at a time into a core position with
control rods fully inserted, the accidental dropping of fuel element

could not result in criticality, but it may damage the cladding or result
in release of fission products contained in the fuel element. However,
"since the element.is under not.less than 8 feet of water at all times and
would be under at least 27 feet of water when it struck the bottom of the-
spent fuel pool, the release of fission products from the refueling water
to the contdinment atmosphere would be very small. The various safety
systems to reduce the release of radioactivity from the reactor to the
environment have been restored and those that were potentially affected
by the fire have been functionally tested to assure that they will properly
perform. However, even without credit for any active safety systems, the
potential two-hour site boundary doses are well below 0.1 rem.

The basic Final Safety Analysis Report for the facility upon which the
staff Safety Evaluation Reports supporting the issuance of the operating
license on June 28, 1974, were based, discusses the radiological pro-
tection program at the facility and demonstrates that adequate protection
has been provided against occupational exposure during the refueling
operation.

After the fuel has been placed in the reactor core it will be cooled

by recirculation of water through the RHR system. Redundant RHR pumps
and heat exchanges are available and all components including their

power and control systems and circuitry have been restored and tested

to function properly. Although certain fire protection

evaluation has not yet been completed as discussed in the SER Supplement
dated June 18, 1976, the modifications to the power circuitry of the -
shutdown bus and alternate feeds to the 480V diesel auxiliary boards

have substantially enhanced the reliability of the RHR systems.



o~

. SR

The shutdown bus being moved was jnstalled in conduit and was routed‘
over the other division's tray system consequently suffering damage 1n
the fire. This shutdown bus has been relocated and that it 1s no longer

in a zone of influence of any opposit division cable trays. Consequently,

it is no longer physically susceptible to a fire similar to the March 22,
1975 fire which affected both sets of power supply to certain shutdown
boards. Since the shutdown boards have transfer controls which enable
power and control to be supplied to the RHR system locally rgther than
protection evaluation and work activities in this area has little or no
effect on assurance of continued functioning of the RHR system.

Other changes were made in order to provide individual normal feeders
to the 4KV/480V transformers. One change will eliminate sharing,
between units, of the 4KV feeder that was the normal supply to 480V
shutdown borad 1B through transformer TS1B and the alternate supply
to 480V shutdown boards 2A and 2B through TS2E. The alternate 4KV
diesel auxiliary borads A and B were relocated to afford divisional

separation.

S e e s e S

In addition, even if the substantial amount of water above the vessel

“in the  reactor cavity is disregarded; the -quantity of water above the .

fuel in the vessel is in excess of .8000 cubic feet. The present product
decay heat inyventory in the core from Browns Ferry Unit 1 is less than
0.5 Mw thermal or 1.706 X 106BTU/Hr. The decay heat inventory in the
core for Unit 2 is even smaller. Consequently, even if one assumed that
the redundant RHR systems all failed to provide cooling to the core

in the vessel and the water levél was at the vessel flange (25 feet
below the refueling level, it would take in excess of 300 hours before
evaporation and boiloff would reach the top of the fuel. Furthermore,
at such a low decay heat level only about 3 GPM is needed to supply
sufficient cooling water for boiloff in order to keep the fuel covered,
This amount can be provided through an ordinary garden hose. At Browns
Ferry a fire hose at the operating floor above the reactor cavity will
supply at least 100 gpm.

In order to assume that refueling operation could be carried out

safely without entailing the risk of a severe accident .resulting from
insufficient or improperly performed modifications or restoration work,
since that matter was still in controvery before the ASLB, the staff
proposed two conditions to eliminate reliance on systems which had been
restored or modified after the fire, to prevent severe accidents.

The ASLB has authorized the Director of Nuclear Reactor Regulation to
authorize fuel loading in accordance with staff's proposed conditions,
Since these two conditions are somewhat unusual for fuel loading, their
effect on refueling safety is discussed below.



The first condition involves disabling the control rod dr*- 2 mechanisms
in the fully inserted position. This prevents the use of the normal fuel
loading procedure of checking the shutdown margin after completion of the
loading of each 4 assembly cell surrounding a control rod, However,

this is not a normal fuel loading in that all the fuel assemblies are
being replaced in the same core position that they occupied during the
operation of the core prior to the March 22, 1975 fire. This core has
been measured for criticality and shutdown margins during the course of
operation in its first cycle prior to the fire, These measurements
demonstrated that the required shutdown margin is available. Administrative,
redundant checks throughout the fuel loading process provide assurance
that the fuel assemblies are replaced in the proper positions. The fuel
assemblies have identification symbols that are double checked and
recorded and the proper placement in the core is observed and verified
correct by at least two members of the loading crew. Four source neutron
monitoring channels detect the neutron flux level prodaced by the
subcritical multiplication in ‘the fuel throughout the fuel loading- steps.
From the observation of the stable count rates on these channels, the
operator can determine that the core is subcritical and by drawing plots
of the inverse source multiplication curves he gets an indication that
loading an additional number of assemblies will not produce criticality.
"The loading of each assembly proceeds in a controlled deliberate manner
so that, observation of the cowit rates on the source channels can be
used to stop any insertion. Even if multiple fuel loading errors were
made, inadvertent criticality would not occur since the infinite
multiplication factor for each of the three types of fuel in this core
are less than unity at all exposures with a controlled core, i.e., all
rods fully insertéd. Therefore, an array consisting of any combination
of these three types of fuel would also be subcritical in the fully
rodded condition. Based on the foregoing evaluation, we have concluded
that fuel loading can proceed safely with the condition that all rods
remain fully inserted.

The second condition involves ensuring that systems connected to the
primary system cannot drain water from the primary system by disabling
certain valves in a position that prevents such draining from occurring.
This condition is identical to that implemented by the May 9, 1975 and
June 13, 1975 amendments that were issued prior to unloading the fuel
from the core. The safety evaluations that accompanied those amendments
provide the basis for the acceptability of these precautions. This
involves the fact that, in the cold, shutdown condition, the operation
of these valves to a position other than that required for normal decay
heat cooling is not required. Therefore, the valves indicated in the
May 1, 1975 safety analysis (Part VI, Sectlon E of the "Plan' Appendix
A) may be disabled in the proper position for normal decay heat cooling



without any adverse effects and by <~ doing assurance is gained that
misoperation or spurious operation will not lead to loss of primary
coolant.

Conc¢lusion

Based on the foregoing evaluation, we conclude that Unit 2 of the

Browns Ferry Plant has had all systems and components needed for fuel
loading, that were adversely affected or potentially adversely affected
by the March 22, 1975 fire, restored and verified by functional testing
to their original design condition; that the remaining fire protection
evaluation and modification do not affect safety of fuel loading3 and
that implementing of the special conditions imposed by ASLB order dated
May 21, 1976 during fuel loading will not cause a reduction in any
margin of safety nor increase the consequences of any previously analyzed
accident nor introduce any new type of accident not previously evaluated.
Therefore, we conclude that fuel loading of Unit 2 can proceed with
reasonable assurance that the health and safety of the public will not
be endangered. '

"Date: June 18, 1976

ol
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50- 2%0

TENNESSEE VALLEY AUA%DRITY

NOTICE OF ISSUANCE OF AMEVDWENT TO FACILITY
’ OPERATING LICENSE

Notice is hereby given that the U. S. Nuclear Regulatory Commission
(the Commission) has issued Amendment No. 20 to Facility Operating License
No. DPR-52, issued to Tennessee Valley Authority which revised Technical
Specifications for operation of the Browns Ferry Nuclear Plant, Unit-No. 2,
located in Limestone County, Alabama. The amendment is effective as of |
the date of issuance

The amendment Tevises the Technical Spec1ficat10ns to allow loading
the fuel ofAUnit No. 2 in the Unit No. 2 reactor vessel. Operation is
not authorized by this amendment,

- 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 regulations
in 10 CFR Chapter I, which are set fortﬁ in the licgnse amendments, Prior
public notice of these amendment was not required since the amendment does

‘not involve a significant hazards consideration,

¢



The Commiésion has determined that the lssuance of these amendments
will not result in any significant environmental impact and that pursuant
to 10 CFR §81.5(d)(4) an environmental-statement, negative declaration,
or environmental imﬁact appraisal need not be prepared in connections
with issuance of these amendments.

For further details with respect to this action, see (1) the
application for amendment éated Méy 28, 1976 as supplemented June 1, 1976,
(2) Amendment No. 20 to License No. DPR-52, and (3) the Commission's related
Safety Evaluation. All of these items are available for publié.inspection
at the Commission's Public Document Room., 1717 H Street, N.,W,, Washingtén,
‘D. C. 20555 and at Ehe Athens Public Library, South Forrest, Athens,
Alabama 35611. R S ) ..

A copy_of ifems tZ) and (3) may be obtained upon request-addressed
to. the U. S. Nuclear Regulatory Commission, Washington, D,C, 20555,
Attention: Director, Division of Operating Reactors,

Dated at Bethesda, Maryland, this +8th day of June, 1976.

FOR THE NUCLEAR REGULATORY COMMISSION

] ) —

A. ‘Schwencer, Chief
Operating Reactors Branch #1
Division of Operating Reactors



