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. Avcndment No. 23

License ho. DPR-33

Nuelenr Regulatory Commission (the Coniinsion) hes found that:

The asplicaticn for amendmwent Dy Ten Valicy Authority
(11 Ticenmsee) dnted Moy 28, 1970 wr At lemen n‘ June 1, 1534,
conplics with the standards and TLquJ(HLY+S of the AiCx ¢ bnoryy
t
i

Act of 1054, as amended (the /\(t), and the Commission rules and

reguiciions set ferdh in 30 CFR Chapter 1

T fee lity will eperate in conforwdty with the epplication,
the p;m' sions of tho Act, and the rules and reguistions of
1

1 Cormslssion;

There is reasenahle zssuraace (1) that the activities authorized
by this wssndacnt cen be conduct ed witheout endznzcring the henlth
and sefety of the prhlic, ond (11) that such activities will be
conducted in complisnce with the Commission's regulutions;

The issuance of this amendment will not be inimicol to the couwron

defense and security or to the hCulih and safety of the public; and

The iscusnce of this amenduent is in ¢ .ccordence with 10 CFR Paxt
51 of the Commission's reguiations end all appliczble regulrenznt

have becn satisfied.

Accordingly, thc lcense is amended by changes to thoe Technical
Specificutions as indicated in the attachnont to this license
AEnanent.
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ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 23 TO DPR-33

DOCKET NO. 50-259

Revise Appendix A as follows:

Replace the following pages with the enclosed pages.

15 100 131 134 206 259
33 109 131a 146 252 268
54 115 132 147 253 285
59 122 133 149 257 285a
81 130 133a 176 258

Delete pages 256a, 260e, and 260f and add pages 260e through u,
and 288a.
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1.1/2.1 BASES: LIVITING SAFETY SYSTEM SETTINGS RUIATED TO FUSL CIADDING INTEGRITY

Thé objective of this specification is to assure that irradiated fuel in the
reactor vessel remains covered with water at all'times. ﬁhen plant equipmen*
as specified in facility technical specification is available, this objective
4s accomplished automatically. This is no longer possible, Acco;dingly,
procedural Eontrol of the water level 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 manﬁal operafion under procedural contro;s rrevided
by the TVA Safety Analysis of the BFNP units 1 and 2 included as Fart VI, Section =,
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 redundant level algrms and indicators. Double isolation features,
one of which shall be operative fraom the_céntrol‘}oom, will prevent draining of
the vessel as a resukt of any single'active;component failure. Any valves or

other components required to be disabled by fhe SAR .referenced above, will ﬂe

disabled by opening power supply breakers and/or removing fuses. Also, in the

unlikely event that coolant inventory is required, a core spray pump, capable of
delivering flow, will be available to provide the required vessel makeup

capability.

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

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 Svstem Trip Function Trip lLevel Setting Test Frequency Alarm level Setting Frequency
1 " Manual scram N/A once/month N/A ' N/A
(1) 5 |
2 SRM high-high 45 x 105 cps once/week %5 x 10 cps (upscale HI HI) once/3 mos
count 5
£10° ¢Ps (upscale HI) (
. 2 3 cps (downscale)
2
2 2 High Water Level in N/A ~ once/3 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
uired to be functional.

HI HI will initiate a scram. Of the 4 SRM channels, only 2 are req

(2) Channels A or C and B or D required.




Operable Instrument

Miniwum # of

Table 3.2.4

SURVEILLANCE INSTRUMENTATION

Type Indicatien

Alarm Setting

Notes

Channels Instrument § Instrument. and Range
2 LI-3-206 or Reactor Water level Indicator 0" to 60" Low > 27", high <39" (1) (¥)
LR-3-53 or Recorder 0" to 60" '
LI-3-53 or ~ Indicator 0" to 60"
L1-3-55 and } Indicator 0" to 400" .
o LI-3-46A or 46B Indicator +60" to -155'
2 PI-3-54 Reactor Pressure Indicator 0-1200 psig High < 1040 psig (1) (5)
PR-3-53 Racorder 0-1200 psig ,
2. PR-£4-50 and Drywell Pressure Recorder N-80 psig Q) (5)
PI-64-67  Indicator 0-80 psig
2 TI-64-52A and Drywell Temperature Indicator 0-400° F. MNigh < 145° F. (1) ¢5)
o TR-64~52 Recorder 0-400° F,
2 TI-64-55A and Suppression Chamber Indicators 0-400° F. High < 90° F (1) (&)
TIS-64-55 Water Temperature
g 1 LI-64~54A or Suppression Chauber .Indicator -25" to (1) (4)
2 LI-64-66 Water Level +25"
g .
2 1 NA Control Rod Position (2) (2) (4)
= : : .
o 2 SRM A, B, C, D Neutron Monitoring Indicator and Recorder Nownscale > 3 cps (1) 3) (&)
o 0.1 to 10%6 cps Retract permit >
w -100 to +10 mac. 100 cps 5
(period) Upscale HI < 107 cpg
Upscale HI-HIﬁﬁxloscps
Period > 30 sec. ’
1 1.5~-78-2A Fucl Stovrage Pool level NA <EL 663" 1/2" (k) (N
high
1 1S-78-28B Fuel Storage Pool level NA >EL 662' 7 1/2" (6) ()
low o
1 TR-74-80 pT 17  Fuel pool temperature Recorder 0-600°F < 125°F 6) (7

——




NOTES FOR- TABLE- 3.2.A-

(1)

(2)

3

(4)
(5)
(6)
¢)

If oac of the Inntrument channels monitoring a parameter should become
incapable of performing fts intended function, all operations which could

affect the assoclated system will be suspended until the item 1s.returned

to service.

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 room.

The following Source Range Honitoriﬁg Channels will be operable and will
provide count rate indication and alarms in the control room:
SRM Channel A or C

SRM Channel B or D

.The alarms in the control room will be as follows:

SRM TRIPS
Trip Function 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-coincidence scram mode

to provide for protection against high neutron fluxs.

Only required whenever irradiated fuel is in the reactor vessel.

Only required whenever the reactor pressure vessel head is bolted in place.
Only required when irradiated fuel {s in the fuel pool.

If this instrument channel is out of service, alternate manual means will
be used until it is returned to service.

%9 Amendment No. 23



TABLE 4,2,A
MINTMUM TEST AND CALIBRATION FREQUENCY f6R SURVEILLANCE INSTRUMENTATION
(POST ACCINENT INSTRUMENTATION)

Calibration Frequency Instrunent Cheék

8

£Z °ON 1uampu3wv

Instrument Channel

1) PReactor Water Level Once/6 months Each Shift
2) Reactor Pressure Once/6 months Each Shift
3) Drywell Pressure Once/6 months Each Shift
4) Drywell Temperature Once/6 monﬁhs Fach Shift'
5) Suppression Chamber Water Temperaturc Once/6 months Fach Shift
6) Suppression Chamber Water Level Once/6 months Once/Week
7) Control Rod Position NA Bach Shifc(l)
8) eutron Nonitoring (SRM) . Once/3 months Fach Shift
9) Drywell Pressure (PS-64-67) . once/6 months A
iO) Fuel Pool Level (LS-78-2A, 2B) On;c/6 months Once/Day
11) Fuel Pool Tempezmature (TR-74-80) Once/6 months Once/Day

NOTES FOR TABLE 4.2.A

(L)

(2) The SRM will be functionally tested on frequency of once per week.

Control rod position indication
room or the rod position will b

to verify the full-in position will be maintained in the control
e verified by visual observation.

This monitoring circuitry will be tested once a week.




\ .

3.2/&.2 EASES: PROTECTION INSTRUMERTATION {CONTINUED)

Control rod position indication to verify the full-in position will be maintained
in the control room. or the rod position will be verified by visﬁal observétion.
Under the conditions to be maintained in
Technical Specification 3.3, the probability of a control rod withdrawal is
significantly lower than that following a scram from normal conditions.
A monitoring system wili be provided

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

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

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

In the unlikely event that loss of fuel pool level occurs, the low level alarm
is set high encugh above the fuel such that operator action can be taken to
establish ﬁakéﬁ% before the level reaches 8-1/2 feet above the fuel. Refer

to the specification 2.10 for fuel pool water conditions.

100 Amendment No. 23



LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REOUTREMENTS

3.3 REACTIVITY CONTROL 4.3 REACTIVITY CONTROL

DELETE PAGE 109

109 Amendment No. 23



3,3/4.3 BASES: REACTIVITY CONTRy

—

To prevent an inadvertent or spurious withdrawal of a control rod the directional-
control valves of each control rod have been electrically disarmed. As a further
precaution, the valve in the drive water supply to each liydraul. control unit

will be closed. In the unlikely event that a control rod does become ... hdrawn, two

channels of the SRM's are required to be available.for visual indication of neutron
level, Although the SRM's m;y not immediately respond to a single rod movement,
they would be adequate to monitor the approach to criticality. Also the SRM's are
connected in the non-coincidence scram mode to provide rapid rod insertion from

a high-high count rate on either SRM., Additionally, & manual scram will also be
available. To assure that the control rods'éan be scrammed, ‘the control rod
accumulators are required to be charggd with nitrogen and water presﬁure and a
control rod drive pump‘is required to be In service, To proyide additional indication
of a control rod withdrawal, thé control rod'position indicator full-in switches
will be functional for evéry control rod and will provide indicatioﬂ in the control
room or the control rod

position may be verified to be full-in by visual ofiservation,

While fuel is in the spent fuel pool
‘the control of reactivity is assured by the design of the spent fuel

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

B ' : ‘
20 Amendment No. 23



LIMITING COMDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

L4 STANDBY LIQUID CONTROL SYSTEM

Applicability

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

Objective

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

Specification

A. Normal System Availability

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

4.4 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 + 75 psig.

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

122 Amendment No. 23



SURVEILLANCE REQUIREMENTS

LIMITING CONDITIONS FOR OPERATION™

.5

CORL, COMTAL:MEWT, AND FUKL POOL .
COOLLHG SYSTiMS

Applicability

Spplies to the operational
status of the core, suppression pool,

and fuel pool cooling 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 System (CSS)

1. When irradiated 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

4.5 CORE, CONTAINUENT, AND FUEL POOL

COOLING SYSTEMS

Applicability

Applies to the surveillance require-
ments of the core, suppression pool,
and fuel pool cooling systems when the

corresponding limiting conditions for

operation arc in effect.

Objective

To verify the operability of the
core and sﬁppresaion pool cooling
systems-under all conditionq~for
which this cooling capability is an
essential response to plant abnorma-

lities.

Specification

A, Core Spray System (CSS)

1. Core Spray System Testing

Item Frequency
a, Pump

operability monthly
b, Motor operated

valve operabili- monthly

ty

2, When it is determined.that

one core spray loop with one

Shutdown Cooling

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

loops with one pump per loop

130

pump and available diesel gene-

rator is incapable of deliverir

Amendment No. 23



LIMITING CONDITIONS' FOR_QPERA -

S GOl CONTATIRAENT, AHD FUEL

N .

POOL_COOLLNG_ SYSTENS

C. Spent Fuel Pool Cooling

shall be capahle of manual
operation. Diesel generators
must also be availahle to

power the pumps. A gervice
water supply must be avail-

able.

1.

Whenever irradiated fuel is

stored in the spent fuel pool,
a cooling system for the spent
fuel pool shall maintain the
temperature of the fuel pool
coolant <125°F.

When irradiated fuel is stored
in the spent fuel pool, any com—~
bination of two pumps and asso~
ciated heat exchangers from the
spent fuel cooling or RHR supple-
mental cooling systems shall be
available from different operable
diesel generators to maintain

fuel pool temperatures as speci-

131

SURVETLIAKCE REQUTR FMENTS

. ———— > o G %

4.5 CORE, COMTATIPIENT, AND FURL POOL

COOLING SYSTARG

flow, another corc spray pump
with an available diesel genera-
tor shall be selected, and ailv
active componen:s’in the flov.‘
paths shall be immediately
demonstrated to be capable of

delivering flow.

Residual Heat Removal System (RiiRS)

(Containment and Shutdown Cooling)

1.

Residual Heat Removal System
Testing

Item Frequency
Pump

operability monthly
Motor oper-

-ated valve wmonthly

operability

. When it is determined that one

RHR pump (containment and sup-
pression pool cooling) or asso-
ciated heat exchanger is incap-
able of delivering flow and
removing heat at a time when flot
capability and ﬁeat removal are
required, the remaiﬂing RHR
pump and associated heat ex-
changer and available diesel
generator, and all act;ve com—
ponents in the flow paths

shall be demonstrated to be

Amendment No. 23



LTMITENG CONDITIONS FOR OPERA?TGN SUKVETLIANCE REQUIREMENTS

fied in 3.5.C.1. Vhan a fuel pool
cooling pump is required to be opera-
ting or as a'backup, the associated
RBCCWS loop and service water system

nust be functional.

131a Amendment No. 23



SURVEILLANCE REQUIRFMENTS

" LIMITING CONDITIONS. FOR_QPERATIQN

1.5 CORE, CONTALNMENT, AND FUEL

POOL COOLING SYSTEMS

D.

RHR Service Water System (RIRSWS)
Emergency Equipment Cooling Water
System (ELCWS)

1. When 2 RHR pump 1is required to
be operating or as a backup for
supplemental cooling, an asso—
ciated RHRSW pump must bhe func-
tional and aligned to RHR header
service corresponding to the
sclected RHR pump,

2. At all times, at least 2 RHRSWA

pumps shall be assigned to
EECW header serviée with one

pump assigned to each header.

—

Each pump shall be
capable of automatic start in
its normal D/G load Qequencing'
mode of operation. Each pump
shall be assigned to a separate

diesel power supply.

3, Prior to restoration of any
non-essential EECW loads that
could result in exceeding the
capacity of one RHRSW pump, a

second RHRSW pump will be

assigned to each EECW header.

4.5 CORE, CONTAINMENT, AND FUEL

POOL_COOLING SYSTEMS

capéble of delivering flow

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

rator selected and verified.

C. Spent Fuel Pool Cooliqg;

1.

132

The spent fuel pool water
temperature shall be checked
and recorded at least every

8 hours.

When it is determined that the

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 components required
for heat removal shall be demon-

strated to be capable of delivering

flow.

Amendment No., 23
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LIMITINC CONLITIONS FOR OPERATION SURVETLLANGE REGUTREMENTS
L3

CORI, CONTAINMENT AND FUEL 4.5 CORE, CONTALNMENT, AND Funl

POOL COOLING SYSTEMS POOL COOLING SYSTRMS

Eac t run conti '
h puzp mug continuously 3." Routine surveillance for an

with its loss of voltage trips
: - P operat;ng or backup RHR or fuel

deactivated or it shall be cap-
pPool cooling pump is as follows:

able of automatic start in its

Itenm Freguencz

normal D/G load sequencing a. Pump ope
b [ ] pera—

node of operation. Each pump

. bilit:y
on the same header shall be
- moanthly

assigned to a separate diesel

power supply,

b. Motor-oper-
ated valve
' ‘operability monthly

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
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SURVEILTAICE REQUIREMENTS

LDALTING CONDITIONS FOR OPFRATION

133a

p. RHR Service Water System (RURSWHS)
*  And Emergency Equipnment Cooling
Water System (EECWS)

1. RIR Service Water System -
Each of the required RURSW
pumps and associated essentilal
control valves on the RUR heat
exchanger headers shgll be
demonstrated to be functional
once every

month if not

in continucus service.

Amendment No. 23
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LIMITING CONDITIONS FOR OPERATION

p—

SURVEILLANCE REQUIREMENTS

5 CORE, CONTAINMENT, AND FUEL

POOL COOLING SYSTEMS

E.

Maintenance of Filled Discharge
Pipe

Whenever the core spray system or

RHR systems are required to be

functional, the discharge piping -

from the pump discharge of these
systems to the last block valve
shall be filled. The condensate
or pressure suppression chamber
head tank shall be aligned to
serve the discharge piping of the
RHR and CS pumps. The pressure
indicators on the discharge
piping of the RHR and CS pumps

shall indicate not Tess than

listed below.

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

134

4.5 CORE, CONTAINMENT, AND FULL

POOL COOLING SYSTEMS

2.

4.

EECW System

Each of the RHRSW pumps assigned

to EECW service and associated
essential control valves on the
EECW headers shall be demonstrated

to function once every month .

When it is datermined that one
RIIRSY pump and aasoéiaﬁéd con-
trol valves on an RHR.heat
gxchanger hegderareincapable
of delivering flow at a time
when flow delivery capability
is required,

.

pump and associated heat ex-

another RHRSW
changers and available diesel
generator and all active conmn-
ponents in the flow paths shall
be demonstrated to be cépable

of delivering flow immediately

and weekly thereafter,

When it 1s determined that one

RIRSW pump and associated

Amendment No. 23



3.5 BASES: CORE, COMNTATMMENT, AM) FUNL POOL COOLTNG SYSTEMS

— e s e n.

3.5.C Spent Fuel Pool Cooling (continued)

The decay 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
associated RHR heat exchanger in the fuel pool cooling ﬁode. The total
heat load for this mode is estimated to bé'iess than 20 percent of the
heat exchanger capability under the require& flow and temperature

conditions.

1ké

Amendment No. 23



3.5

BASES: CORT ~ONTATTHENT, AN FUEL POOL COOLING SYSTEMS
3.5.D RIR Service Water System (RHRSWS) Emergency Equipment Cooling Waterxr

System (EECWS)

The decay heat removal cooling water requiremeﬁts for two units in

the cold shutdown condition cam be conservatively met by the op?ration
of one RHRSW pump on one heat exchanger on each unit, One RHRSW puxp

is required for each unit if the units are using heat exchangers which
are not on the same service water header., Four RHRGW pumps are
presently available and capable of delivering flow to meet tiis require-
ment. Less than one-half the flow delivery capability of each pump is
needed to remove the present decay heat for each unit. The low decay
heat level and ample flow delivery capability allow amplg ti?e for

manual operation in accordance with established operating instructions.

il

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

units in the cold shutdown condition can be adequately meét by tﬁe operation

of one RHRSW pump, if non-essential loads are valved out, The EECW sysiem
is not required for normal plant shutdown 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 engime should
be started. In this case, EECW flow must be established at once. To
meet this requirement.two RHRSW pumps are assigned to EECW gervice and are
aligned to separate supply headers. Fesating activities
require addition of any non-essential 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 continuocusly
(with loss of voltage trips deactivated) or they will be capable of auto-
matic start in their normal diesel generator load sequencing mode of

operation, The required RHERSW pumps are assigned to 4.16-kV shutdown
hoards which have associated operahle diesel generators.

147
Amendment No. 23



3.5 BASES: CORE, CONTAINMENT, AND FUEL POOI COOLING SYSTEMS

3.5.FE Maintenance of Filled Discharge Pipas

1f the discharge piping of the coras apray and RHR system arz not

filled, a-water hammer can develop in this piping when the pu=p andfor
pumps are started, To minimize damage to the discharge piping and to
ensure added margin in the operation of theses systems, this Technical
Sfecification requires the éischarge lines»to be filled whenever the
aystem is in a functional condition, If a discharge pipe is not filled,
the pumpa that sipply that line must be assumed to bz nonfunctioral for

Tachnical Specification purposes,

The core spray and RHR system discharge piping high point vent is -
visually chacked for water flow prior to any pump cperation to ensure
that the lines are filléd. The visual checking wili avoid starting the
cora spray or RHR system with a diéchargé line not. £filled., 1In aadition
to the visuzl observation and to ensure a filled discharge live other
than prior to testing, optional head tanks located above the discharge
line high point can supply makeup water for these systems, System
discharge pressure indicators are used to determine the water level

above thé 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.

149 Amendment No. 23
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LZMITINé CONDITIONS FOR OPERATIONS

-

SURVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS

|

I, Standy Gas Treatment

When

the reactor zone ventilation
system is removed from service, one
train of the standby gas treatment
syétem shall be in operation on the

reactor building zone of the affected

unit.

C. Reactor Building Ventilation

suoply and one exhaust fan per zone,

except as specified in 3.7.B.

The reactor building zone for units

1 and 2 shall be ventilated by ona

176

4.7 CONTAINMENT SYSTEMS

B,

Standby Gas Treatament

When required to be in service,
operation of one train of the
standby gas treatment system
shall be verified and documented

once per shift.

Reactor Building Ventilationa

When required
operation of the ventilation
fans for the reactor building zone

shall be verified daily.
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3.7 TDASES: CONTAUMENT SYSTEMS

A. PRIMARY CONTAINMENT

This specification 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 ig reroved this re~
quirement is no longer necessary. Monitoring of information concerning these
primary containment parameters will ensure that sufficient control of these

parameters can be manually initiated in a timely manner.

B, STANDBY GAS TREATMENT

Before making the normal reactor zome 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 building equipment heat removal and environmental temperature c&ﬁtxol
will be provided by operation of the building ventilation systems.
One ventilation supply fan and one ventilation exhaust fan in each reactor

building zone will maintain ambient temperatures at an acteptable level.
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-‘ﬁIﬂITING COiIDTTIMIS FOR OPERATION

—r

SURVEILLANCE REQUIREMENTS

.10 CORL ALTLERATIONS

Apolicabiliey

Applics to the loading of fuecl

in

the reactor pressure vessel.

Cbiective

To prevent criticality during the

‘ loading of fuel in the reactor

pressure vessel.

Specification

A.

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. ’ .

2. The reactor mode switch shall
be locked in the "SHUTDOWN"
position during fuel locading.

" Core Monitoring

During fuel loading two channels
of the SkM's, each on separate
power supplies, shall be operable.
For a SRM to be considered oper-

able, the following conditionms

must be satisfied:

1. The SRM shall be fully

inserted into the core.

4.10 CORE ALTERATIONS

Applicabilicy
Applies to the periodic verification
of rod position and testing of

i{nstrumentation 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
insertion of all control rods,
is specified in 4.3.

2. Priot.to loading fugl, and
daily thereafter, ve;ify that
the reactor mode switch is |
jocked in the "SIUTDOWN"
position.

B. Core Monitoring

Prior to the loading of fuel in
‘the core the SRM's shall be
functionally tésted and checked
for ncutron response. Thereafter,
while required to be operable, the

SRM's will be checked daily for
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LIMITING COMDITIONG FOR OPERATION

3.10 CORE ALTERATIONS

2. Prior to fuel loading the

SRM shall have an initial

minimum count rate of 3 cps

with all rods fully inserted

C. Spent Fuel Pool ilater Conditions

1. ‘henever irradiated fuel is
stored in the spent fuel pool,
the pool water level shall be
maintained at or above 8 1/2
fees above the top>of the
stoteJ fuel! '
Wheneve£‘irradiated fuel is
in the spent fuel pool, the
pool water temperature shall
be < 125°F.
Fuel pool water sh;11 be main-
tained within the following
limits:

Conductivity,

10 umho/cm @ 25°C
§ Chlor;de, 0.5 ppm

D. Reactor Building Crane

1. The reactor building‘ctane
shall be op;rable:

a. WWhen a spent fuel cask

is handled.

_ SURVETLLANCE REOUTREMENTS

253

4.10 CORE ALTERATIONS

response,

C. Spent Fuel Pool Water Counditions

1. ihenever irradiqted fuel is

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

"menever irradiated fuel is

scorealin the speﬁt fuel pool,

the water teméerature shall

be recorded daily.-

A saﬁple of fuel pool wéter

shall be analyzed in accordanca

with the following spécifica-
tions:

a. At least daily for con-
ductivity and chloride ion
content.

At least once per 8 hour
shift for conductivity and
chloride ion content when
the fuel pool cleanup
system i; inoperable.

D. Reactor Buildins Crane

1. The following operational
checks and inspections shall

be performed on the reactor

building crane prior to
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3.10/4.10 BASES: CORE . TRATIONS

A.

~—

Refuelin~ Reactivity Controls

The electrical circuits to the insert and withdraw directional
control valves of each control rod drive hydraulic control unit
will be disarmed fo prevent inadverteat or
spurious withdrawal of égcontrol rod during fuel remcval. As a
further precaution, the manual valve in the drive water supply

to each hydraulic control unit will be closed.

Each control rod is mechanicaliy latched in the full-in position
and withdrawal would require a prescribed set of operations to

(1) relieve pressure on the latch by a slight insertion, (2)
relecase the latch, and (2) withdraw thg rod. The 1ikelihood of

the required operations occurring asthe result of any spurioué,
inadvertent, or accident condition is so small as to behincredible.
The control rod drives are seismically‘qualified. 5reaking or
cutting any hydraulic line will not cause a control rod withdrawal,
The full-in positions of all the control rods in both units will

be indicated, or monitored, continuously.

Under the conditions to be maintained, the prbbability of a control
rod withdrawal is significantly lower than that following a scram

from normal conditions.
' .

Redundant SRM alarms in the control room would alert the opcerator
of significant reactivity increase, and automatically initiate a
scram. lfanual scram capability is wmaintained while fuel is in

the reactor.

The refuclinsg interlocks arc designed to back up procedural core

reactivity controls during refueling operations. By sensing
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3.10/4.10  BASES: CORE ALTGRATIONS —
A. Refuelinp Reactivity Controls (Continuaed)

the condition of the refuclirg equipment and the control rods,
the interlocks prevent the refueling platform from being moved
over the core if a control rod is withdrawn and fuel is on a
hoist. Likewise, if the refueling plﬁtform is over the core
with fuel on a hoist, control rod motion is blocked by the
interlock. These interlqeks are activated by placing the mode

switch in the refueling position. Vhen the mode switch is in

the refuel position, one control rod can be withdrawn.

By requiring that the mode switch remain in the shutdown position
while removine fuel from the reactor vessel, control rod with-
drawal is prohibited. In addition, the insert aﬁd withdrawal
directional zontrol valves of éach control rod drive hydraulic
control unit will be disarmed to prevent
inadvertent or spurious withdrawal of a control rod, and the
valve in the drive water supply to each hfdfaulic control unit
will be closed. Since the ability to withdraw a control rod

is not present, the nced for the refueling interlocks no longer

exists.
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3.10/1..in BASES:  CORE ALTORATIONS )

B.

Core ‘lonitoring

The 3MI's are provided to momitor the core during shutdown and
to.monitor core reactivity and puide the operator while fuel is

be’ng lraded 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 continuecd operability,
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LIMITinG CONDITIONS FOR OPERATICN SURVEILLANCE REDQUIREMENTS

1 Fiins o GELCTION SYSTaMS G.11 FIRE PROTECTION SYSTzZMS
Applicability:

Applicability:

applies to operating status of
the high pressure water and CO, Applies to the surveillance
firo protection systems for the requirements of the hign
reactor building, diesel - pressure water and CO, fire
genarator buildings, control - protection systems for the
nay, intake pumping station, reactor building, diss=l
cable tunnel to the intake generator buildings, control
punping station, and the fixed - bay, intake pumping staticn,
spray system for cable trays cable tunnel to the intake
along th= south wall of the - pumping station, and thsz fixead
turbine buildng, elevation 586. spray system for cables trays

along the soutn wall oI tnhes
turbine building, elcvation 586
when the corresponding limiting

Obi:ctive: conditions for op=raticn arxe in
effect.
To assure availability of Fire
brotaection Systems. Objective:
Specification: ' To verify the operability of
the Fire Protection Systeins.
A. High Pressure Fire '
Protection System _ Specification:
1. The High Pressure A. High Pressure Fira
Fire Protection Protection Svstan
System shall have: ‘ '
1. High Pressure Fire
a. Two (2) high Protection Svstem
' pressure fire Testing:
pumps operable
and aligned to Item Frequenc
the high .
pressure fire a. Simulated Once/year
header. automatic
. and manual
b. Automatic . actuation of
’ initiation logic high pressure
operable. pumps
b. Pump Once/nontr
Cperability
c. Automatic Cnce/3
valve nonths
operability
d. Pump Once/3

capability vyeaxrs

Amendment No. 23
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LIMTITING CONDITIONS FOR OPERATION SGRVEILLANCE BEQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS .11 FIRE PROTECTIOM SYSTEMS

PN

checked to
be 2664 gpm
at 250 feet
head

e. Spray Once/ysaz
header and
nozzle

conjunction
with semi-
annual
addition of
biocide to
the Raw
Ccoling
Water
System

g. Buildirg cnce/3
hydraulic y=aars
performancea
verification

h. Yard loop Cnce/yez
and cool-
ing tower
loop
hydraulic
performance
verification

Amendment No. 23
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LIMITING CONDITIONS F

N

OR OPERATION

R

SURVEILLANCE REQUIREMENTS

3.11

FIRE PRCOCECTION SYSTEMS

2.

If specification
3.11.A.1.a or :
3.11.A.1.b cannot be
mat, a patrolling
fire watch with
portable fire
equipment available
shall be establish=d
to insure that each
area where protection
is lost is checked
hourly.

If only one high
pressur2 fire pump is
operable, the
reactors may remain
in operation for a
peciod not to excead
7 days, provided tha
requiremnants of
specification
3.11.A.1.b above are
met. '

If specification

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

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

The Raw Sarvice Vater
storage tank level
shall bz maintain=d
above level 723'7" by
the raw s=ervica water
pumps.

.11

260 8

\ FIRE PROTECTION SYSTEMS

2. When it is determinsd
that only ons pump 1g'
operable, that pumd
shall be dszmonstrazszd
oparable immediately
and daily thereafter
until specification
3.11.A.1.a can b=
met.

3. Raw Services Water
System Testing

ITtem Fregquanc
Simulated Once/yea
automatic
and manual
actuation

of raw service
water pumps and
opa2ration of
tank level
switches

4. -The high pressure
fire protection
system prassure shall
be logged daily.

" 5. Principal header and
component isolation
valves shall be
checked open at
intervals no greater
than three months.
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— .
LI ING CONDITIONS FOR ORPEPATIGCN

-

SURVEILLANCE REQUIREMENTS

3.1

TIRE PROTECTION SYSTEMS

7.

"If specification

3.11.A.6 cannot be i
met a fire pump shall’
be started and run
continuously until
the raw service water:
pumps can maintain a :
raw service water .
storage tank level
abova 723'7".

The fire protection |
water distribution i
system shall have a
minimum capacity of
2664 gpm at 250"
head. ‘ |

The fire protection
system shall be
capable of supplyving
th2 individual loads
list=ad in Table
3.11.A.

|

1
!

4. 11

Amendment. No.

FIRE PRCTECTIOM SYSTEMS
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. _ i ,
LIMITING CONDITIONS FOR OPEPRATION SURVEILLANCE ﬁEQUIREMENTS

e

.11 TInZ PROTECTION SYST=ZMS

B. CO, Fire Protection System

1.

The CO, Fire
Protection System
shall be opesrable:

a. With a minimum
of 8-1/2 tons
(0.5 Tank) CO,
in storage units

‘1 and 2.

b. With 2 minimum
of 3 tons (0.5
Tank) CO,
storage unit 3.

C. Automatic .
initiation logic
operable.

If spacification
3.11.8.1.a or
3.11.B.1.b or
3.11.B.1.c cannot be
met, a patrolling
fire watch with
portable fire
egquipment shall be
established to ensure
that each area where
protection is lost is
checked hourly.

If specifications
3.11.B. 1. &,
3.11.B.1.b, or
3.11.B.7.c are not
met within 7 days,
the affected unit(s)
shall L2 in cold
shutdown within 24
hours.

2601

.11 FIRZ PROTZECTION SYSTZIMS
B. COo, Fire Protection Svso2n
1. CO, Fire Protection
: Testing: : ]
Ttem Fregusngy
a. Simualated Oonca/vaaz
automatic
and ranpual '
actuation
b. Storage Checked
tank daily
pressure
and level
d. CO, Spray Once/3
header and years
nozzle
inspection
for blockage
2. when the cable

Amendment No.

spreading room CO,
Fire Protection 1is
inoperabls, one 125~ ¢
pound (Or larger) [
portable fire o
extinguisher snhall ce
placed at each ;
entrance.
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LIMI®

ING CONDITIONS FOR

S

OPERATION.

L

SURVEILLANCE REQUIREMENTS

i)

"IRE

PROTECTION uV STEMS

If co, fire
protection is lost to
a cable spre=ading
room or to any dies=l
generator building
area a continuous
fire watcn shall be
established )
immediately and shall
bz continu=2d until
CO, fire protection
is restored.

Removal of any
component in the CO,
Fire Protection
System from service
for any reason other
than testing or
emergency op=2rations
shall reguire Plant
Superintendent
approval.

Detectors

The fire detection
system's heat and
smoke detectors for
all protected zones
shall b= operable
excapt that one
detector for a given
protected zone may be
inoperable for a
period no greater
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 or area with
inoperabl- datectors
is checked at
intervals no greater
+han on2 each hour.

. I

2607]

PROTECTION SYSTIMS

Fire Detectors

4.11 FIRE
-C. v
1.
2.

Amendment No.

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

The non-Class A
suparvised detector
circuitry for those
deatectors which
provide alarm only
will ke tested once
each month by
actuating the
detector at the end
of the line or end of
the branch such that
the largest number of
circuit conductors
will be checked.
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LIMITING CONDITIONS IFOR OPEPATION SURVEILLANCE REQUIREMENTS
T | |
{ t
3.11 FIRE PROTECTION SYSTEMS .11 FIRE PROTECTION SYSTEZMS

3. The class A _

‘ suparvisad detector
alarm circuits will
be tested once eaci
two months at the
local panels.

4. The circuits betwes2n
the local pan2ls in
4.11.C.3 and tne maln
control room will be
tested monthly.

5. smoke detector
sensitivity will b2
checked in accordance
with manufacturexr's
instruction annually.

D. A roving fire watch will : D.
tour each area in which
automatic fire suppression
systems are to b2 .
installed (as described in
the "Plan for Evaluation,
Repair, and Return to
Service of Browns Ferry
Units 1 and 2," S=2ction X)
at intervals no greater
than 2 hours. A keyclock
recording type systam
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 ar=sa.

A monthly walk-through by
the Safety Enginesr will
pe 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

|

p—

SURVEILLANCE REQUIREMENTS

3.11

E.

FIRE PROTECTION SYSTEMS

" Fire Protection System
Inspection

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

An inspection and
audit by an outside
agualified fire
consultant will be
performed at
intervals no greater
than 3 y=ars. (The
first inspection and
audit will be during

the period of June -
September 1977.

If it becomes necessarv to
breach a fire stop, an _
attendant shall be posted
on each aide 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.

2¢01

4.11

FIRE PROTECTION SYSTEMS

Amendment No.

Pire Protection Systcens
Insoection

Any inspection or audit
will review and evaluate
the effectiveness of fire
prevention and protection
by physical inspection of -
plant facilities, systems,
and equipmant as ralated
to fire safety.
Evaluations will bes made
of, but not necessarily
limited to, the following:

Administrative control
documentation, maintenance
of fire related records,
physical plant inspection,
related historical
research and application,
and management interviaws.

23
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LINITING CONDITIONS FOR OPZRATION SURVEILLANCE REQUIREMENTS

——

T

3.11 FIRT DROTHCTION SYSTINS

5.11 FIRE FROTECTION SYSTENS

H. A minimum of fifteen air
masks and thirty 500 cubic
inch air cylinders shall
be available at all times
erxcept that a time period
of 48 hours following
emerg=2ncy us2 is atlowed
to permit recharging or
replacing.

-

A continuous fire watch
shall be stationed in the
immediate vicinity where
vwork invelving cpen flame
welding, or burning is in
Progyress. ‘

4
[

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.

o]
[e)}
(o]
=]
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"ON 3juslrpuswry U09Z

£z

Station
Reactor Building Roof

A. Valve 26-849
B. Valve 26-889

Réfuel Floor

" A, Valve 26-835

B. Valve 26-843
C. valve 26-870
-D. Valve 26-865
E. Valve 206-=876
r. vValve 26-888
G Valve 26-898

Cable Tiay Fixed Spray

A Unit 1 - Station I

B. Unit 1 - Station II
C. Unit 1 - Station III
D. Unit 2 - Station II
B Unit 2 - Station III
F. Unit 3 - Station II

G. Unit 3 - Station III

H.  Turbine Building
Diesel Generator Buildings

A, Vvalve 26-~1032
B, Valve 26-~1069

Pump Intake Station

N, 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

Residual Pressure

(pszc.

70
70
70
70
70
70
70

70
70
65
70
70
70
75
55

70
70

70

e
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£Z ‘ON Justpusiry

TABLE 3.11.A
FIRE PROTECTION SYSTEM HYDRAULIC REQUIREMENTS

' _ . Flow Required Residual Pressure
Station ’ (qpml\ ...... (psig)
- Control Bay ' . - '

A. Valve 26-1076 75 70

Yard Loop (1)

A, Hydrant at valve 0-26-526 500 65 (

B. Hydrant at valve 0-26~530 500 ' 65

Cooling Tower Loop

A. Hydrant at valve 0-26-1023-6 500 | 65

NOTE: (1) Yard hydrants and the cooling tower hydrant are to be tested using the longest
path for flow.
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FIVIG. COYDITICNS TOR OGPERATICN

UNIT 3/1037 ) AND 2 NITRRACTIONS

Applicability

Applies to construction activitics of

unit 3,

C
Objective
To ecssure that unit 3 construction
sctivities do not advercely affect
the cafety of either unit 1 or 2,

§pccificntfon

All operations, tests, and other
activiiics azsociatca‘wjth the
construction of unit 3 that can
affect any system or corponent
required 1o be functional by
these Interin Technical Specifi-
cations axe prohibited vneil (1)
an interation analysis is perférmed
which shews that an activity
associated with the construction
and testing of unit 3 will not
adversely affgct the gafcty of
units 1 and 2, and (2) the
interaction analysis is approved

by NRC.

!
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3.11  BASES

The High Pressure Fire and CO, Fire Protection specifications are
provided in orxder to meet the preestablished levels of
op2rability during a fire in either or all of the three units.
Reguiring a patrolling fire watch with portable fire equipment if
the automatic initiation is lost will provide (as does th=
automatic system) for early reporting a@d immediate fire fichting
capability in the event of a fire occurrence.

The High pressure Fire Protection System is supplied by thre=
pumps aligned to the high pressure fire header. The reactors may
remain 1in operation for a period not to exceed 7 days if two
‘pumps are out of service. It at least two pumps are not made
oparable in seven days or if all pumps are lost during this seven
day p=srio?, the rezactors will ke placed in the cold shutdown
condition within 24 hours.

For th2 areas of applicability, the fire protection water
distripution system minimum capacity of 2664 gpm at 250' head at
the fire pump discharge consists of the following dasign loads:
1. Sprinkler System {0.30 gpm/ft2/4440 £t2 area) 1332 gom
2. 1 1/2" Hand Hose Lines 200 gpm
3. Raw Service Water Load 1132 gpm
TOTAL 2654 gpm

The CO, rire 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 spresading
room or any diesel gensrator building area will be established if
CO, fire protection is lost in this room and will continus until
CO, fire protection is restored.

To assure close supsrvision of fire protection system activities,
the removal from s=zrvice of any component in either the High
Pressure Fire System or the CO, Fire Protection System for any
reason otner than testing or emergency operations will reguire
Plant Superintenrdent approval.

Early reporting and immediate fire fighting cepability in the
event of a fire occurrenca will be provided (as with th=a
automatic system) by requiring a patrolling fire watch if more
than one detector for a given protected zone is inopsrable.

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 hesen determined to need additional
protection.
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The fire pratection systen is designed to supply the required
fFlow and progsire o an individual load listed on Table 3.11.A
el i malnialnlng a design raw service water load of 1132 gpm.

.11 BASES

periodic testing of both the High Pressure Fire System and the CO,
rfirs Protection System will provide positive indication of thelr
op=arability. If only on= of the pumps supplying the High

Pressure Fire System 1s oparable, the pump that is operable will
ha checkaed immadicetely acd daily thereafter to demonstrate
operability. If the CO, Fire Protection System becomes

inopzrable in th2 cable spreading room, one 125-pound {or larger)
fire extinguishere will be placed at each entrance to the cable
spreading YCOm.

1

~1

o)
O 3 O
L T

-

fire hcader flushing, spxyay headar inspaction for blockage,
nozzle inspection for blockage will prevent, datect, and
remove buildup of sludge or dgther material to ensure continued
operability. System flushes 'in conjunction with the semiannual
addition of biocide to the Raw Cooling Water System will halp
pravent the growth of crustaceans which could reduce nozzle
discnarge.

rrs

semiannual tests of heat and smoke detectors are in accordance
with t+he NFPA code.

with the exception of continuous strip heat detectors panzls, all
non-class A supervised detector circuits which provice 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. Jjon-class A circuits also actuate the HPCIL
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 betwssn system test timas
as specified in the surveillance requirements. 2 circuit is
definad as the wire connections and components that afiect
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 aoplicability ror technical
‘speciiications. The Standby Diesel Generatoxr Room A CO;

‘ Amendment No. 23
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circuit was selected because it contained 2 out of 3 detector
logic, the most complicated CO, circuit logic. Calculations
were bused on failure rates for wires, connecktions, and
Circuit coinpornencs as shown in Appendalx 1Ii oL WASH-1400.
Failure rates wzre considered for the following circuit
components:

1. Opan circuit

2. Short to ground

3. Shoxrt to powexr

4. Timing motor failure to start

5. Relay failure to energize

6. Mormally opsen contact failure to close

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

9. Timing switch failure to transfer

= Lo

of the circuits occurring were as follows, basa2d on the
specified test frequancy.

The calculated probabiliéies (pf) for no undetected failure

AREA TEST FREQUEMNCY Pf
Spreading Room B One Month 0.975287
HPCI Water Fog Six Months 0.977175
Standby Diesel Gen Room A CO, Six Months 0.9575985

The worst case of the three areas considered is Spreading
Poom B. The probability%of undected failure is approxirmately
1740, which m=ans that one undetscted failure will occur on
the average every 40 months over an extendad pariod of time
and that the failure could exist up to one month. The
frequency of testing is thus much greater than the ifrequency
of failure and produces circuits with adeguate reliability.

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. Thls
test is not a detector test, but is a test to simulate the

effect of electrical supervision as defined in the NFPA

code.*

Testing of circuits which actuate CO, ., water, or ventilation
systems requires disabling the automatic feature of the fire
protection system for the 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, paragraph 1312
for definition of Class A systems, and Code 72A-18, Article 200,
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. Dailv tests of annunciation lights and audible devices are
performed as a routine operation function.

5. “he CO, system manufacturer racommends semiannual testing of
CO, system fire detection circuits.

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

smoke destectors will be tested "“in-place" using insrt freon cas
appliced 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 IiSA chemical
smokz2 g=2nerators. At the present time the manufacturers have
only appraoved the use of "punk" for creating smoke. TVA will not
use "punk" for testing smoke detectors.
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2.12 BASES: UNIT 3/UNIT 1 AND 2 INTERACTIONS

Since there are shared systems among Units 1, 2, and 3 an interaction analysis
is performed which shows that an activity associated with construction of

Unit 3 will not adversely affect the safety of unit 1 or unit 2.
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4. Emergency conditions involving poteatial or actual release
of radioactivity.

5. Freventive or corrective maintenance operations which
could have an effect on the aafery of the reactor.

6. Surveillance and testing requirements.
7. Radiation contrel procedures.
8. Radiological Emergency Plan implementing procedures.

9. Plant security program implementing procedures.

10. Fire prevention and protection procedures.

Written pchedures pertaining to those items listed above shall
be reviewed by PORC and approved by the plant superintendent

prior to implementation except that temporary changes to pro-
cedures which do not change the intent of the original procedure
may be made with the concurrence of two persons holding senior
operator licenses. Such changes shall be documented and subse-
quently reviewed by PORC and approval by the plant superintendent.

Drills on actions to be taken under emergency conditions involving
release of radioactivity are specified in the radiological emer-
gency plan and shall be conducted annvally. Annual drills shall
also be conducted on the actions to be taken following failures of
safety related systems or components.

Radiation Control Procedures

Radiation control procedures ghall be maintained and made avail-
able to all station personnel. These procedures shall show
permissible radiation exposure and shall be consistent with the

~ _requirements of 10 CFR 20. This radiation protection program

shall be organized tc ' :z¢ ihe requirements of 10 CFR 20.

1. Pursuant to 10 CFR 20.103 (c¢) (1) and (3), allowance can be
. made for the use of respiratory protective equipment in con-
junction with activities authorized by the operating license
for this plant in determining whether individuals in restricted
.areas are exposed to concentrations in excess of the limits
specified in Appendix B, Table I, Column 1, of 10 CFR 20,
subject to the following condirion and limitations:

&. The limits provided in section 20.103 (a) and (b) are
not exceeded. .

b. 1If the radioactive material is of such form that intake
through the skin or other additfonal route is likely,
. individual exposures to radioactive material shall be
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WINTYUM SUIFT CREW REAUTREMENTS

vi

Nuring One DNDuring Two  With Fuel in

Unit Fuel Unit Fuel Storage Pool or Type of
Sﬁigt Position I loading loading,l Reactor Vessel. Liggggs
Shifq!ﬁngineers 1 1 1 SRO |
Assiétant Shift Fngineers 2 2 1 SRO
Licelsed Reactor Operator 1 1 1 1 Roc.i
Unit Operators 2 2 2 RO
'Assistant Unit Operators "6 7 & NONE
Health Physics Technician 1 1 1 "NONE
Other Personnel ‘3; 2 0 -
Minimum Shift Crew . 15 16 10

NOTES: SRO ~ Senior Reactor Operator

RO - Reactor (Operator

NOTE FOR TABLE 6.8.A

lThis.position is normally filled by an assistant shift engineef, but as a minimum
it may be filled by a licensed reacqor_opeiatbr. When the incumbenf is not a

senior reactor operator, he shall ndt be assigned duties requiring him to direct

licensed activities of reactor operators.

' As a result of éhe'damage created by the fire to various units 1 and 2 cables, a
number of safety systems cannot be.operatéd from -the control room. gqﬁipment monitor-
ing and operation is now required from various positions located throughout the ’
facility. Analyses have shown that in excess of ;é_hours are available to perform theij

wvarifous tasks. In addition, studies have been performed to assess the amount of time
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TABLE 6.8.A
§5§§§_(Continued)

rcqdired to perform these manual operaticns including consideration of

additional cquipment failures. Results of these studies have shown

that operation of equipment for which the most degradation is experienced

could be achieved in a time interval of several hours. These studies

were performed with the éssumption of a shift crew of 10 men. We

required a shift crew of 14 men for the present cold, shutdown condition,

and one additional man per unit during fuel loading operations, i.e., 15 men

if one unit is being fueled and 16 men if both units are being ioading with fuel,
The additionallmen will perform fuel loading operations and, since fuel loading
will be suspended in the event a manual transfer to back-up systems is

necessary, will provide margin for performance of the required manual

operations and monitoring.

285a
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IN=FLANSY FTEE PREOGIAM GRS IUATINY
i VERRY NHCLEAR PLATT

Fesponsible for overnll administration

Power Plant Superintendent of tha plant fire protection and ore-

vention prozram in accordance with
uroroved standards and practices as

adopted for plant needs.

Assistant Pover Plant Superintendent

Assinst the Superintendent in prorram
administration and directly responaidble
for plant housekeenins as it impacts
fire prevention efforts.

Safety Ingineer . - ..

Plant Operations Supervisor

provides consiltution to plent ranarenent on 8ll fire safety matters;
cocriinates and evalistes iesting, majdntenunce, and repair of ell
firc-related eguipent and syslems; co cts periodic safety and
fire inspections to identily lelficiencics und recommerds corrective
actions; conducts fire trainirg &al evaluutes fire drills; provides
on-the-scene advice to fire origace leaders during fire emergencies
as applicable. Interpret and eveluate reguirements for control

of {ransient firc loans., keviews pre-tire plans end emeriency
plenning documents. rarsicirates in esiablishing ¢utunl aid
agrecuents. rovides swr eilisnce of cutting, welding, and open-
fleme work controls. Coordinstes fire safety matters as required
with Safety Engineering fervices.

Responsible for orranizing and traininz the plant fire btrigede; procures
needed firefightin: eouirment and supnlies; coordirates arrangements

for mutual aid; reviews work rlans for fire potentials and initiates
eppropriate controls; reviews and eveluates the status of fire
protection and detection systems; and remains cognizant of systems .
rcuoved from service and interim cortrols placed in effect.

Plent Emersency Director

(On-Duty Shift Engineer)

Responsible for implementstion of emerrency plans If needed on-
shift; provides contrsl and sinnle point of contact for all

conducts on-shift briefinns of fire brirade and initiates
veriodic fire drills; and controls welding, cutting, and open

flame wvork.

.

Plant Fire Brirade Leader
(Assigned Asst. Shift Engr. On-Duty) fire plans and emergsency planninm documents;

Responsible for control ard performance of fire
brirade during fire cmerrencies; cconducts on-
shift btricfings of trigade members; reviews pre-

remains conmizant of plant fire load status, fire

systeas and equipment and work activities havinaz
fire potentiels; and attends Fire lrigade Leader
Course every 5 years.

Hesponaible for plant firefighting activities;
attend plant fire training courses each 2 years;

Plant Fire Brinnde Members and are responsible for knowins brizade assign-
(Assipned Plant) ments in accordance with plant fire plan.

Plant Fire Watches

Conducts roving fire ratrols on a rerularly naniened baniag
responsible for detectine and reportins fire haznyds und
tnitdavineg First aid fiveri-Wing {f needed; and vi11 e
placed on elock reriaters ungll all vlanned fixed t'ire
systems nre fnstalled end operable,

Figure 6.3-1
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UNITED STATES .
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855

SAéfTY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 23 'TO FACILITY OPERATING LICENSE NO. DPR-33

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY UNIT NO, 1

DOCKET NO. 50-259

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 evaluation addressed acceptability of the modifications being
performed at Browns Ferry to provide adequate protection agdinst both
divisions of engineered safety features from being rendered 1noperab1e
by a fire, thereby ensuring the safe shutdown capablllty 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 no 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 1 have been
completed in accordance with the requirements of TVA's '"Plan 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's SER dated September 2,
1975 completed, 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 1, 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
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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.

Wwith 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.



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

in a zone of influence of any opposite 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 rather than
through the central control room, reliance on the completion of fire
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 board 1B through transformer TSI1B and the alternate supply
to 480V shutdown boards 2A and 2B through TS2E. The alternate 4KV
diesel auxiliary boards A and B were relocated to afford divisional

separation.

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 inventory in the core from Browns Ferry Unit 1 is less than

0.5 Mw thermal or 1.706 x 109BTU/Hr. 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 seyere accident resulting from
insufficient or improperly performed modifications or restoration work,
since that matter was still incontroversy 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 drive 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 courit rates on the sourcé 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. We have reviewed the reactivity values provided for
fuel of the type contained in this core at this stage of burnup.

Weighted for the axial loading of the burnable poison, the core
reactivity for the worst combination of fuels would still be about

1.5% subcritical. 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, Section E of the "Plan" Appendix
A) may be disabled in the proper position for normal decay heat cooling



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

We have determined that the amendment does not authroize 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 is insignificant from the standpoint of
environmental impact and, pursuant to 10 CFR §51.5(d)(4), that an
environmental statement, negative declaration, or environmental
impact appraisal need not be prepared in connection with the issuance
of this amendment.

Conclusion

Based on the foregoing evaluation, we conclude that Unit 1 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 loading; 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 1 can proceed with
reasonable assurance that the health and safety of the public will not
be endangered.

Date: July 2, 1976



URTTED STATES HUCLUAR RECULATORY COMMISSION

DOCKET NGO, 50-258

TENRESSLEY VALLEY AUTHORITY

MENT TO FACTEATY

NOTICL OF YSSUANCH OF AMEN

OlLhaline

The U. &. Nuclesxr Regulatory Commission (the Comnission) has iscsucd
Amsndnent No. 23 to Pacility Operating Licensc No. DPR-33, issned t©o
Tenncssee Valley Authority which revised Technical Specifications for
operation of the Browns Ferry Nuclear Plant, Unit No. 1, located in
Limestone County, Alabama. The amendment is cffective as of the datc
of issuance.

The amendment revises the Technical Specifications to allow loading
the fucl of Unit No. 1 in the Unit No. 1 reactor vesscl. Operation is
not authorized by this amendment.

The application for the améﬁdmcnt complies with the standards and
requirements of the Atomic Energy Aét of 1954, as amended (the Act), and
the Commission's rules and regulations. The Comnission has made appropriate
findings as required by the Act and the Commission's rules and regulations
in 10 CFR Chapter I, which are set forth in the license amendment, The

amendment does not involve a significant hazards consideration.

The Commission has determined that the issuance of this amendment

will not result in any significant cnvironmental impact and that pursuant

-



to 10 CELLS 51.5(d) (4) en environmeatal statement, negative doclawation,
or cnvironmental impact apprais:’. nced not be prepnrcd in connection
with issunnce of this amendment.
Forjfurzher details with respect to this acticn, sec (1)} the
epplication for amendment dated May 28, 1976 as supplemented June 1, 1576,

(2) Amendment No. 23 to License No. DPR-33, and (3) the Commissicu’s

by

Safety Evaluation. All of these items are available for pubil

a

related

inspcction at the Commission's Public Document Room, 1717 I Strect,
N. W., Washington, D. C. 20555 and at the Athens Public Library, South
Forrest, Athens, Alabama 35611. A copy of items (2) and (3) may vce
obtained upon request addressed to the U. S. Nuclear Regulatoxy
Commission, Washington, D.C. 20555, Attention: Director, Division
of Operating Reactors.

Dated at Bethesda, Maryland, this 2nd day of July 1976.

FOR THE NUCLEAR REGULATORY CCMMISSION

A e O e -
A. Schwencer, Chief ' -

Operating Reactors Branch #1
Division of Operating Reactors



