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The Commission has issued the enclosed Amendment No. 68 to Facility
Operating License No. NPF-2 and Amendment No. 60 to NPF-8 for the The
Joseph M. Farley Nuclear Plant, Unit Nos. 1 and 2, respectively.
amendments consist of changes to the Technical Specifications in 1986,
3,
response to your application transmitted by letter dated July
supplemented August 27, 1986.
3.5.1.c by
The amendments revise Technical Specifications 3.1.2.5.b.2 and
Water
Refueling
the
in
ppm
increasing the boron concentration limits by 300
letter
By
accumulators.
Storage Tank and in the reactor coolant system
schedule
dated August 27, 1986, you requested changes to the implementation
license
the
in
The proposed schedule is reflected
for the amendments.
for each unit.
3.
paragraph
amendment
A copy of the related Safety Evaluation is enclosed. A Notice of
Issuance will be included in the Commission's next regular bi-weekly
Federal Register notice.
Sincerely,
/s/
Edward A. Reeves, Project Manager
PWR Project Directorate #2
Division of PWR Licensing-A
Office of Nuclear Reactor Regulation
Enclosures:
1. Amendment No.68 to NPF-2
Amendment No.60 to NPF-8
2.
Safety Evaluation
3.
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WASHINGTON, D. C. 20555

ALABAW'A POWER COMPANY
DOCKET NO.

50-348

JOSEPH M. FARLEY NUCLEAR PLANT,

1

UNIT NO.

AMENDMENT TO FACILITY OPERATING LICENSE
Amendment No. 68
License No. NPF-2
that:
1. The Nuclear Regulatory Commission (the Commission) has found
A.

B.

C.

D.

E.

2.

The application for amendment by Alabama Power Company (the
licensee) dated July 3, 1986, supplemented August 27, 1986,
complies with the standards and requirements of the Atomic
Energy Act of 1954, as amended (the Act) and the Commissior's
rules and regulations set forth in 10 CFR Chapter 1;
The facility will operate in conformity with the application, as
amended, the provisions of the Act, and the regulations of the
Commission;
by
There is reasonable assurance: (i) that the activities authorized
and
this amendment can be conducted without endangering the health
that such activities will be conducted
safety of the public, and (ii)
in compliance with the Commission's regulations;
The issuance of this license amendment will not be inimical to the
common defense and security or to the health and safety of the
public; and
51
The issuance of this amendment is in accordance with 10 CFR Part
have
requirements
of the Commission's regulations and all applicable
been satisfied.

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

861204012e 861105
PDR ADOCK 05000348
PDR
p
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(2) Technical Specifications
The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 68 , are
The licensee
hereby incorporated in the license.
shall operate the facility in accordance with the
Technical Specifications.
3.

and shall
This license amendment is effective as of its date of issuance
outage.
refueling
eighth
the
of
6
and
be implemented during Modes 5
FOR THE NUCLEAR REGULATORY COMMISSION

SLester S. Rubenstein, Director

PWR Project Directorate #2
Division of PWR Licensing-A
Office of Nuclear Reactor Regulation

Attachment:
Charoes to-the Technical
Specifications
Date of Issuance:

Nove-mber 5, 1986

ATTACHMENT TO LICENSE AMENDMENT NO. 68
TO FACILITY OPERATING LICENSE NO.
DOCKET NO.

NPF-2

50-348

Replace the following paoes of the Appendix "A" Technical Specifications
The revised pages are identified
with the enclosed pages as indicated.
area of change.
bv amendment number and contain vertical lines indicating the
document
maintain
to
provided
The corresponding overleaf pages are also
completeness.
Remove Pages

Insert Pages

3/4 1-11

3/4 1-11

3/4 1-12

3/4 1-12

3/A 5-I

3/4 5-2

3/4 5-11

3/4 5-11

B3/4 1-3

B3/4 1-3

P3/14 5-2

B3/4 5-2

REAC7IVITY COY•PTOL SYSTEMS

BOMATED W-TER SOURCES - SH'TDOWN
LIMITING CONDITION FOR OPERATION

As a minimum,

3.1.2.5
OPERABLE:

one of the following borated water sources shall

be

A boric acid storage system with:

a.

1.

A minimum contained borated water volume of 2000 gallons,

2.

Between 7000 and 7700 ppm of boron,

3.

A mininj7 solution temperature of 65cF.

and

The refueling water storage tank with:

b.

1. A minimum contained borated water volume of 30,000 gallons,
of 2300 ppm,

2.

A mnimijw-, boron concentration

3.

A minimj7 solution temperature of 354F.

ADLDH AILPTY:

and

HMOS 5 ad 6.

ACT7I',:
With no borated water source OPERABLE, suspend all
ALTERATIONS or positive reactivity changes.

SURVEILLANCE

operations involving COE

RE'J IREM-•ENTS

4.1.2.5 The above required borated water source shall
a.

b.

be demonstrated OPERAELE:

At least once per 7 days by:
1.

Verifying the boron concentration of the water,

2.

Verifying the contained borated water volume,

3.

Verifying the boric acid storage tank solution temperature when it
is the source of borated water.

and

At least once per 24 hours by verifying the RWST temperature when it
the source of borated water and the outside air temperature is less
than 35CF.

FARLEY-UNIT I

3/4 1-11

is

AMEND1,1ENT NO. Z7f, 6 -

REACTIVITY CONTPTL SYSTEMIS
BORATED WATER SO'JRCES - OPERATING

LIMITING CONDITION FOR OPERATION

As a minimum, the following borated water source(s)
3.1.2.6
as required by Specification 3.1.2.2:
a.

shall be OPERABLE

A boric acid storage system with:
1. A minimum contained borated water volume of 11,336 gallons,

b.

2.

Between 70On and 7700 ppm of boron,

3.

A minirum solution temperature

The refueling water

and

of 65 0 F.

storage tank with:

1. A minimum contained borated water volume of 471,000 gallons,
and

Fet..ee,

3.

A minimum solution temperature of 35CF.

A•LIiL"V~:
ACT

237) an• 25T) ppm of boron,

?.

MODES 1, 2,

3 and 4.

,', :
a.

With the boric acid storage system inoperable and being used as one of
the above required borated water sources, restore the storage system to
OPERABLE status within 72 hours or be in at least HOT STANDBY within
the next 6 hours and borated to a SHUTDOWN MARGIN equivalent to at
least I% delta k/k at 2001F; restore the boric acid storage system to
OPERABLE status within the next 7 days or be in COLD SHUTDOWN within
the next 30 hours.

b.

With the refueling water storage tank inoperable, restore the tank to
OPERABLE status within one hour or be in at least HOT STANDBY within
the next 6 hours and in COLD SHUTDOWN within the following 30 hours.

FARLEY-'UNIT I

3/4 1-12

AMENDMENT NO. Zf, 6S

E"'ERGENCY CORE Cnf'LING SYSTEMS (ECCS)

3/1. 5

3/14.5.1

ACCUMJL TORS

LIM]TING CONrDITION FOR OPERATION

Each reactor coolant system accumulator shall be OPERABLE with:

3.5.1

valve open,

a.

The isolation

b.

A contained borated water volume of between 7,555 (31.4%)
(5S.40.) gallons,

C.

A boron concentration

d.

A nitroger cover--ressure of between 601 and 649 psin.

of between 2200 and 2500 ppm,

and 7,780

and

MOMES 1, 2 and 3.*

ADKLICLEIL]T':

ACT I fl;
:
oe acc*-i!aior inoperable, except as a result of a close:
i:i
isolation valve, restore the inoperable accumulator to OPERABLE
status within one hour or be in at least HOT STANDBY within tne reý:
6 nours and in HOT SH"TDOW,, within the following 6 hours.
ktr or-e accumulator inoperable due to the isolation valve bei
closed, either immediately open the isolation valve or be in at
leas: HOT STANDBY within one hour and in HOT SHUTOW'.N within the
following 12 hours.

K

RE7)ý' I REM-EP"T S

SJ'.VE , LLAN'C
4.5.1.1

Each accumulator shall be demonstrated OPERARLE:

a.

At least once per 12 hours by:
1.

Verifying the contained borat~ed water volume and nitrogen
cover-pressure in the tanks, and

2.

Verifying that each accumulator isolation valve is

open.

*Pressurizer Pressure above the P-11 setpoint.

FARLEY-UNIT

1

3/4 5-1

.,_,AMENDMENT

NO.

Z?,f E

-MERGENCY CORE COOLING SYSTEMS

•.,iEILLANCE

b.

REQUIREMENTS (Continued)

At least once per 31 days and within 6 hours after each solution
volume increase of greater than or equal to 1% of tank volume by
verifying the boron concentration of the accumulator solution.

C.

d.

At least once per 31 days when the RCS pressure is above the
P-12 setpoint by verifyit:g that power to each isolation valve
.operator is disconnected by a locked open disconnec: device.
At least once per 18 months by verifying that each accumulator
Isolation valve opens automatically under each of the following
conditions:
1.

When the RCS pressure (actual or simulated) exceeds the P-11
(Pressurizer Pressure Block of Safety Injection) setpoint,

2.

Upon receipt of a safety injection test signal.

FARLEY-UNIT 1O

3/4 5-2

AMFMDM.ENT, NO. 33

SVSTE!VS
DKI
0CVIS

E,, C
'

'. "ME

REI•

3,4.5.5

SMASE T7AN

LIMPIN3 CONDITION FOR OPERMTION
Tne refuelinq water storage tank (RWST)

3.5.5

shall

be OPERABLE with:

a.

471,000 gallons,
A minimum contained berated water volume of

b.

and 2500 ppm of boron,
A boron concentration of between 2300

C.

354F.
A miniru". water temperatore of

tDPLICAULIVY:

MC?:S 1, 2,

and

3 and 4.

ACT ION:
to ODERAO"
slDrage tar, inove-ahle, restore the tank art in CO,7,
r; waie
With the reu
hours
HO7 STNDFY witnin 6
status witni, I hour or be in at least
30 ho;s.
,
tne
SHJD!,%, witi

Tne RS7, shall

4.5.5
a.

b.

be demonstrated OPERABLE:

At least once per 7 days by:
1.

volume in the tank,
Verifying the contained borated water

2.

the water.
Verifying the boron concentration of

a-C

the RWST temperature whe
At least once per 24 hours by verifying
than 350F.
tne outside air temperature is less

FARLEY-UNIT I

'/4
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AMENOMT~~

REACTIVITY CONTROL SYSTEMS
BASES
BORATION SYSTEMS (Continued)
MARGIN from expected operating conditions of 1.77% delta k/k after xenon decay
The maximum expected boration capability requirement
and cooldown to 200"F.
power equilibrium xenon conditions and requires 11,335
full
from
EOL
occurs at
water from the boric acid storage tanks or 44,826
borated
ppm
gallons of 7000
water from the refueling water storage tank.
borated
ppm
2300
of
gallons
0
With the RCS temperature below 200 F, one injection
without single failure consideration on the basis of the
condition of the reactor and the additional restrictions
ALTERATIONS and positive reactivity changes in the event
system becomes inoperable.

system is acceptable
stable reactivity
prohibiting CORE
the single injection

The limitation for a maximum of one centrifugal charging pump to be
OPERABLE and the Surveillance Requirement to verify all charging pumps excent
0
the required OPERABLE pump to be inoperable below 180 ' provides assurance tnAt
a mass addition pressure transient can be relieved by the operation of a sincle
RH: relief valve.
The boron capability required below 200°F is sufficient to provide a
SHKJTflOW' MARGIN of 1% delta k/k after xenon decay and cooldown from 200'F to
140cF. This condition requires either 2,000 gallons of 7000 ppm borated water
from the boric acid storage tanks or 7,750 gallons of 2300 ppm borated water
from the refueling water storage tank.
The contained water volume limits include allowance for water not
available because of discharge line location and other physical
characteristics.
The limits on contained water volume and boron concentration of the RRST
also ensure a pH value of between 8.5 and 11.0 for the solution recirculated
This pH band minimizes the evolution of
within containment after a LOCA.
iodine and minimizes the effect of chloride and caustic stress corrosion on
mechanical systems and components.
The OPERABILITY of one boron injection system during REFUELING ensures
that this system is available for reactivity control while in MODE 6.

3/4.1.3

MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that (1) acceptable power
distribution limits are maintained, (2) the minimum SHUTDOWN MARGIN is
maintained, and (3) limit the potential effects of rod misalignment on
OPERABILITY of the control rod position
associated accident analyses.
control rod positions and thereby ensure
determine
indicators is required to
and insertion limits.
alignment
rod
compliance with the control

FARLEY-UNIT I

B 3/4 1-3

AMENDMENT NO. U ,68

REACTIVITY CONTROL SYSTEMS
BASES
For purposes of determining compliance with Technical Specification
3.1.3.1, any inoperability of full length control rod(s), due to being
immovable, invokes ACTION statement "a".
The intent of Technical Specification 3.1.3.1 ACTION statement "a" is to
ensure that before leaving ACTION statement "a" and utilizing ACTION statement
"c" that the rod urgent failure alarm is illuminated or that
an obvious
electrical problem is detected in the rod control system by minimal electrical
troubleshooting techniques.
Expeditious action will be taken to determine if
rod immovability is due to an electrical problem in the rod control system.
The ACTION statements which permit limited variations from the basic
requirements are accompanied by additional restrictions which ensure that the
original design criteria are met. Misalignment of a rod requires measurement
of peaking factors or a restriction in THERMAL POWER; either of these
restrictions provide assurance of fuel rod integrity during continued
operation.
In addition, those safety analyses affected by a misaligned rod
are reevaluated to confirm that the results remain valid during future
operation.
The maximum rod drop time restriction is consistent with the assumed rod
drop time used in the safety analyses.
Measurement with Tavo greater than or
equal to 541°F and with all reactor coolant pumps operating Insures that the
measured drop times will be representative of insertion times experienced
during a reactor trip at operating conditions.
Control rod positions and OPERABILITY of the rod position indicators are
required to be verified on a nominal basis of once per 12 hours with more
frequent verifications required if an automatic monitoring channel is
inoperable.
These verification frequencies are adequate for assuring that the
applicable LCO's are satisfied.

FARLEY-UNIT 1"

B 3/4 1-4

AMENDMENT NO.

44

3/4.5

EMERGENCY CORE COOLING SYSTEMS

BASES

3/4.5.1

ACCUMULATORS

The OPERABILITY of each Reactor Coolant System (RCS) accumulator ensures
that a sufficient volume of borated water will be immediately forced into the
reactor core through each of the cold legs in the event the RCS pressure falls
This initial surge of water into the
below the pressure of the accumulators.
core provides the initial cooling mechanism during large RCS pipe ruptures.
The limits on accumulator volume, boron concentration and pressure ensure
that the assumptions used for accumulator injection in the safety analysis are
met.
The accumulator power operated isolation valves are considered to be
"operating bypasses" in the context of IEEE Std. 279-1971, which requires that
bypasses of a protective function be removed automatically whenever permissive
In addition, as these accumulator isolation valves
conditions are not met.
fail to meet single failure criteria, removal of power to the valves is
required.
The limits for operation with an accumulator inoperable for any reason
to a
except an isolation valve closed minimizes the time exposure of the plant
LOCA event occurring concurrent with failure of an additional accumulator
If a closed
which may result in unacceptable peak cladding temperatures.
of one
capability
full
the
opened,
immediately
be
cannot
isolation valve
accumulator is not available and prompt action is required to place the
reactor in a mode where this capability is not required.
3/4.5.2 and 3/4.5.3

ECCS SUBSYSTEMS

The OPERABILITY of two independent ECCS subsystems ensures that
the event of
sufficient emergency core cooling capability will be available in
considera
failure
single
any
through
a LOCA assuming the loss of one subsystem
is
accumulators
the
with
tion. Either subsystem operating in conjunction
cladding
peak
the
limit
to
cooling
capable of supplying sufficient core
ranging
temperatures within acceptable limits for all postulated break sizes
In
downward.
pipe
leg
cold
RCS
largest
the
of
from the double ended break
in
capability
cooling
core
term
long
provides
addition, each ECCS subsystem
period.
recovery
accident
the
the recirculation mode during
With the RCS temperature below 350*F, one OPERABLE ECCS subsystem is
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the limited core cooling requirements.

FARLEY-UNIT 1

B 3/4 5-1

AMENDMENT NO. 26

EMEDGENCY COOE COOLIN!

SYSTETm.S

BASES
of each
The Surveillance Requirements provided to ensure OPERABILITY
analyses
safety
the
in
component ensures that at a minimum the assumptions used
Surveillance
are met and that subsystem OPERABILITY is maintained.
balance testing provide
flow
and
stops
position
valve
throttle
requirements for
in the event of a LOCA.
assurance that proper ECCS flows will be maintained
in the piping system to
Maintenance of proper flow resistance and pressure drop
pump flow from
each injection point is necessary to: (1) prevent total
resistance
minimum
its
exceeding runout conditions when the system is in
points in
injection
configuration, (2) provide the proper flow split between
(3) provide
and
analyses,
accordance with the assumptions used in the ECCS-LOCA
to or
equal
points
an acceptable level of total ECCS flow to all injection
above that assumed in the ECCS-LOCA analyses.

INIEC:AO'

3/IL.r..
7S

ScVr

SYSTEP

ICIT1011 DELETED.

R.I...

,N.

W•'.ER STOPR GE TANV

TanK (RWST) as part of the ECCS
Tne O17A3TLITY of the Refueling W~ater Storage
ensures th.t sufficient neGative reactivity is injected into the core to
by RCS system coolcD,'••
cointeract any positive increase in reactivity caused
a loss-of-coolant
depressurization,
ROS cooldovn can be caused by inadvertent
accident or a steam line rupture.
ensures that a sufficient
The OPERAtILITY of the RWST as part of the ECCS also
the ECCS in the event o'
by
supply of borated water is available for injection
ensure that
concentration
boron
and
The limits on RWST minimum volume
a LOCA.
recirculatio
permit
to
1) sufficient water is available within containment
subcritical in the
coolino flow to the core, and 2) the reactor will remain
volumes witr a1M
water
RCS
the
and
cola condition following mixing of the RWST
in the
assembly
control
reactive
most
control rods inserted except for the
event of a
the
in
inserted
rods
control
no
event of a small break LOCA and with
These assumptions are consistent with the LOCA analyses.
large break LOCA.
for water not usable
The contained water volume limit includes an allowance
characteristics.
physical
because of tank discharge line location or other

FARLEY-UN7T 1

B 3/4 5-2

AMENDMEENT N'i.

,?,

.i

"UNITEDSTATES
"NUCLEAR REGULATORY COMMISSION
__WASHINGTON,

D. C. 20555

ALABAMA POWEP COMPANY
DOCKET NO. 50-364
JOSEPH M. FARLEY NUCLEAP PLANT,

2

UNIT NO.

AMENDMENT TO FACILITY OPERATING LICENSE
Amendment No. 60
License No. NFF-F

1.

The Nuclear Reoulatory Commission (the Commission)
A.

B.

C.

D.

E.

2.

has found that:

Company (the
The application for amendment by Alabama Power
27, 1986,
August
supplemented
1986,
licensee) dated July 3,
Atomic
the
of
requirements
and
complies with the standards
Commission's
the
and
Act)
(the
Energy Act of 1954, as amended
I;
rules and regulations set forth in 10 CFR Chapter
application, as
The facility will operate in conformity with the
of the
amended, the provisions of the Act, and the regulations
Commission;
authorized by
There is reasonable assurance: Hi) that the activities health and
the
this amendment can be conducted without endangering
be corducted
will
activities
such
that
(ii)
and
safety of the public,
in compliance with the Commission's regulations;
inimical to the
The issuance of this license amendment will not be
of the
safety
and
common defense and security or to the health
public; and
10 CFR Part 51
The issuance of this amendment is in accordance with
have
requirements
of the Commission's regulations and all applicable
been satisfied.

Technical
Accordingly, the license is amended by changes to the
license amendment,
this
to
Specifications as indicated in the attachment
NPF-8 is hereby
No.
License
and paragraph 2.C.(2) of Facility Operating
amended to read as follows:

-2-

(2) Technical Specifications
The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 60, are
The licensee
hereby incorporated in the license.
with the
accordance
in
shall operate the facility
Technical Specifications.
3.

shall
This license amendment is effective as of its date of issuance and
outage.
refueling
fifth
the
of
6
and
5
Modes
be implemented during
FOR THE NUCLEAR REGULATORY COMMISSION

Lester S. Rubenstein, Director
PWR Project Directorate 02
Division of PWR Licensing-A
Office of Nuclear Reactor Regulation
Attachment:
Changes to the Technical
Specifications
Date of Issuance:

November 5, 1986

ATTACHMENT TO LICENSE AMENDMENT NO. 60
TO FACILITY OPERATING LICENSE NO.
DOCKET NO.

NPF-8

50-364

Replace the following pages of the Appendix "A" Technical Specifications
The revised pages are identified
with the enclosed pages as indicated.
the area of change.
by amendment number and contain vertical lines indicating
maintain document
The corresponding overleaf pages are also provided to
completeness.
Remove Pages

Insert Pages

3/4 1-11

3/4 1-11

3/4 1-12

3/4 1-12

3/4 5-1

3/4 5-1

3/4 5-11

3/4 5-11

B3/4 1-3

B3/4 1-3

B3/4 5-2

B3/4 5-2

REAC'2VITY CONTROL SYSTEWS

BORATEn WATEP SOURCES - SHUTDOW.
LIMITING CONDITION FOR OPERATION
3.1.2.5
OPERABLE:

As a minimum,

one of the following borated water sources shall De

A boric acid storage system with:

a.

1. A minimum contained borated water volume of 2000 gallons,
Between 700D and 7700 ppm of boron, and

2.

3. A minimjm solution temperature of 650F.
The refueling water storage tank with:

b.

1. A minimum contained borated water volume of 30,000 gallons,
2. A mirimj- bOron concentration of 2303 ppm,

and

3. A minimum solutior temperature of 350F.
ADPL!C•ILVTY:

MMhE S 5 and 6.

ACTIYn7
With no borated water source ODERABLE, suspend all operations involvinc C9K
ý;I0S or positive reactivity changes.
ALTERAT
SURVEILLANCE REOUIPEMENTS
4.1.2.5 The above required borated water source shall be demonstrated OPERAELE:

a.

At least once per 7 days by:
1. Verifying the boron concentration of the water,

b.

2.

Verifying the contained borated water volume, and

3.

Verifying the boric acid storage tank solution temperature wnen it
is the source of borated water.

At least once per 24 hours by verifying the RWST temperature when it
the source of borated water and the outside air temperature is less
than 350P.

FARLEY-UNIT 2

3/4 1-11

AMENDMENT N'.

is

63

PEPV'
BO•.'TED

SYSTE N"S

C rPO

ýI'LTEq SOJUCES

OPEmtTING

-

LIMITING CONDIT]OIN FOP OPERATION

3.1.2.6
As a minimun, the following borated water source(s)
as required by Specification 3.1.2.2:
a.

shall

be OPkAL

A boric acid storage system with:
1. A minimjm contained borated water volume of 11,336 gallons,
2. Betwee3.

b.

7000 and 7700 ppm of boron,

and

A mijnmjm solution temperature of 65'F.

The refuel'nc water storage tank with:
1. A mi-.imj-ý contained borated water volume of 471,00.
2.

A

>

a.

'A).s

..

M..
•:S
)' .

22e"

gallons,

a,
an2503 pp- of boron, anc
u-tio temperature of 35cF.

I , 2,

3 ar

With the horic acid storage system inoperable and being used as oýE c'
the above required borated water sources, restore the storage svste-÷
ODERABLE status within 72 hours or be in at least HOT STANDBY witnlr.•

the next 6 hours and borated to a SHUTDOWN MARGIN equivalent to at
least 1' delta k/K at 200°F; restore the boric acid storage syste- t:
OPED-'BE status within the next 7 days or be in COLD SHUTDOWN withi"
the next 30 hours.
h.

With the

refueling water storage tank inoperable, restore the tank to

OPERPIA.BLE
the next

status within one hour or be in at least HOT STANDBY within

FARLEY-UNIT 2

6 hours and in COLD SHUTDOWN within the following 30 hours.

3/4 1-12

AMEND!,IENT

N"). rOn

3/4.E

EMERGENCv CORE COOLING SYSTEMS

3/4.5.1

ACCUMJLATORS

LIMITING CONDITION FOR OPERATION
3.5.1

Each reactor

coolant

system accumulator shall be OPERABLE with:

a.

The isolation valve open,

b.

A contained borated water volume of between 7,555 (31.4%)
(58.4%) gallons,

c.

A boron concentration of between 2200 and 2500 ppm,

d.

A nitrogen cove-_oressjre

ADPLIC4DILITY:

MOYES 1,

and 7,780

and

of between 601 and 649 psig.

2 and 3.*

a.

Vitn

b.

Witn one accumulator inoperable due to the isolation valve beinc
closed, either immediately open the isolation valve or be in a:
least HOT STANDBY within one hour and in HOT SHUTDOWN within tne
following 12 hours.

one accumulator inoperable, except as a result of a close,
isolation valve, restore the inoperable accumulator to OPERABLE
status within one hour or be in at least HOT STANDBY within the ne:t
6 hours and in HOT SH2TDOW'A within the following 6 hours.

SURVEILLANCE
4.5.1.!
a.

REQUIREMENTS

Each accumilator shall

be demonstrated OPERABLE:

At least once per 12 hours by:
1. Verifying the contained borated water volume and nitrooen
cover-pressure in the tanks, and
2.

Verifying that

each accumulator isolation valve

is

open.

*Pressurizer Pressure above the P-11 setDoint.

FARLEY-UNIT 2
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"IENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Comtinued)

b.

At least once per 31 days and within 6 hours after each solution
volume increase of greater than or equal to 1% of tank volule by
virTfying the boron concentration of the accumulatzr solution.

C.

At least once per 31 days when the KCS pressure is above the
P-12 setpoint by verifying that power to each Isolation valve
operator is disconnected by a locked open disconnect device.

d.

At least once.per 18 months by verifying that each accumulator
isolation valve opens automatically under each of the following
conditions:
1.

When the RCS pressure (actual or simulated) exceeds the P-11
(Pressurizer Pressure Block of Safety Injection) setpoint,

2.

Upon receipt of a safety injection test signal.

FARLEY-UNIT
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EMER--NCY CORE CD'OQINS SYSTEMS

3/r.5.5 REFUELING WitEP STORAGE TANK
LIMITING CONDITION FOR OPERATION

3.5.5

with:
tank (RWST) shall be OPERABLE
The refueling water storage
volume of 471,000 gallons,
A minimur' contained borated water
a.
2300 and 2500 ppm of boron,
A boron concentration of between
b.
A minimJn

c.

APPLICABILITY:

and

0
water temperature of 35 F.

MODES 1, 2, 3 and 4.

ACT IMN:
inoperable, restore the tanK to ODERAE
With the refueling water storage tank
hours and in COL7
at least HOT STANDBY within 6
status within I hour or be in 30 hours.
SH',-Mý,W within the followinn

SURVEILLANCE REQUIREIENS
OPERABLE:
The RWST shall be demonstrated

4.5.5

a.

b.

At least once per 7 days by:
tank, and
borated water volume in the
1. Verifying the contained
of the water.
2. Verifying the boron concentration
when
by verifying the RWST temperature
At least once per 24 hours
is less than 350F.
the outside air temperature

FARLEY-UNIT 2
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REoSTIVITY CO;TROL SVSTEMS

BASES
BORATION SYSTEMS

(Continued)

delta k/k after xenon decay
MARGIN from expected operating conditions of 1.77%
requirement
The maximum expected boration capability
and cooldown to 203ýF.
11,336
requires
and
xenon conditions
occurs at EOL from full power equilibrium
44,825
or
tanks
boric acid storage
gallons of 7000 ppm borated water from the
refueling water storage tank.
the
from
water
gallons of 2300 ppm borated
0
injection
With the RCS temperature below 200 F, one
of the
basis
the
on
consideration
without single failure
restrictions
condition of the reactor and the additional
in the event
changes
reactivity
ALTERATIONS and positive
syste7 becomes inoperable.

system is acceptable
stable reactivity
prohibiting CORE
the single injectio

charging pump to be
The limitation for a maximum of one centrifugal
to verify all charging pumps excert
OPERABLE and the Surveillance Requirement
below 180°F provides assurance that
the required OPERABLE pump to be inoperable
relieved by the operation of a single
a mass addition pressure transient can be
RH:_ relief valve.
is sufficient to provide 0 a
The boron capability required below 2001F
and cooldown from 200 F to
decay
SH_!TDOSN MýRG1'l of 1% delta k/k after xenon
of 7000 ppm borated water
This condition requires either 2,000 gallons
140:F.
2300 ppm borated water
of
7,750 gallons
fro- the boric acid storage tanks or
from the refueling water storage tank.
allowance for water not
The contained water volume limits include
and other physical
available because of discharge line location
characteristics.
boron concentration of the RWST
The limits on contained water volume and
and 11.0 for the solution recirculated
also ensure a PM value of between 8.5
This pH band minimizes the evolution of
within containment after a LOCA.
and caustic stress corrosion on
iodine and minimizes the effect of chloride
mechanical systems and components.
system during REFUELING ensures
The OPERABILITY of one boron injection
control while in MODE 6.
that this system is available for reactivity

3/4.1.3

MOVABLE CONTROL ASSEMBLIES

that (1) acceptable power
The specifications of this section ensure
the minimum SHUTDOWN MARGIN is
distribution limits are maintained, (2)
effects of rod misalignment on
maintained, and (3) limit the potential
OPERABILITY of the control rod position
associated accident analyses.
control rod positions and thereby ensure
indicators is required to determine
and insertion limits.
compliance with the control rod alignment

FARLEY-UNIT 2
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REACTIVITY CONTRCL SYSTEMS
BASES
For purposes of dete-nining compliance with Technical Specification
3.1.3.1, any inope-ability of full length control rod(s), due to being
c te,
,a invokes AcTON statement "a"
The intent of Technical Specification 3.1.3.1 ACTION statement "a" is to
ensure that before leaving ACTION statement "a" and utilizing ACTION statement
"c" that the rod urgent failure alarm is illuminated
or that an obvious
electrical problem is detected in the rod control system by minimal electrica*
troubleshooting techniques.
Expeditious action will be taken to determine if
rod immovability is due to an electrical problem in the rod control system.
The ACTION state.nents which, perrnit limited variaticns frorn the basl:
requirements are acc=mpanied by additional restrictions which ensure that tne
original design criteria are met. Misalignment of a rod requires measurement
of peaking factors or a restriction in THERMAL POWER; either of these
restrictions provide assurance of fuel rod integrity during continued
operation.
In addition, those safety analyses affected by a misaligned roo
are reevaluated to confirm that the results rema-in valid during future
operation.
The maximum rod drop time restriction is consistent with the assumed roc
drop time used in the safety analyses.
Measurement with Tavg greater than or
equal to 541*F and with all reactor coolant pumps operating ensures that the
measured drop times will be representative of insertion times experienced
during a reactor trip at operating conditions.
Control rod positions and OPERABILITY of the rod position indicators are
required to be verified on a nominal basis of once per 12 hours with more
frequent verifications required if an automatic monitoring channel is
inoperable.
These verification frequencies are adequate for assuring that the
applicable LCO's are satisfied.
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3/4.5

EMERGENCY CORE COOLING SYSTEMS

BASES

3/4.5.1

ACCUMULATORS

The OPERABILITY of each Reactor Coolant System (RCS) accumulator ensures
into the
that a sufficient volume of borated water will be immediately forced
falls
pressure
UCS
the
event
the
in
legs
cold
the
reactor core through each of
the
into
water
of
surge
initial
This
below the pressure of the accumulators.
ruptures.
pipe
RCS
large
during
mechanism
core provides the initial cooling
ensure
The limits on accumulator volume, boron concentration and pressure
are
analysis
safety
the
in
injection
accumulator
that the assumptions used for
met.
The accumulator power operated isolation valves are considered to be
"operating bypasses" in the context of IEEE Std. 279-1971, which requires that
permissive
bypasses of a protective function be removed automatically whenever
valves
isolation
accumulator
these
as
addition,
In
conditions are not met.
is
valves
the
to
power
of
removal
criteria,
fail to meet single failure
required.
reason
The limits for operation with an accumulator inoperable for any
plant to a
except an isolation valve closed minimizes the time exposure of the
LOCA event occurring concurrent with failure of an additional accumulator
If a closed
which may result in unacceptable peak cladding temperatures.
of one
capability
full
the
opened,
isolation valve cannot be immediately
the
place
to
required
is
action
prompt
and
accumulator is not available
required.
not
is
capability
reactor in a mode where this
3/4.5.2 and 3/4.5.3

ECCS SUBSYSTEMS

The OPERABILITY of two independent ECCS subsystems ensures that
in the event of
sufficient emergency core cooling capability will be available
failure considera
a LOCA assuming the loss of one subsystem through any single
is
tion. Either subsystem operating in conjunction with the accumulators
cladding
capable of supplying sufficient core cooling to limit the peak sizes ranging
break
temperatures within acceptable limits for all postulated
In
downward.
pipe
leg
from the double ended break of the largest RCS cold
in
capability
cooling
addition, each ECCS subsystem provides long term core
the recirculation mode during the accident recovery period.
is
With the RCS temperature below 350*F, one OPERABLE ECCS subsystem
stable
the
of
basis
acceptable without single failure consideration on the
core cooling requirements.
reactivity condition of the reactor and the limited

FARLEY-UNIT 2
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EMET--G:V COPE COO'_lNG SYSTEMS

BASES
OPERABILITY of each
The Surveillance Requirements provided to ensure
in the safety analyses
used
component ensures that at a minimum the assumptions
Surveillance
are met and that subsystem ODERABILITY is maintained.
and flow balance testing provide
requirements for throttle valve position stops
in the event of a LOCA.
assurance that proper ECCS flows will be maintained
in the piping syster to
drop
Maintenance of proper flow resistance and pressure
pump flow from
total
each injection point is necessary to: (1) prevent
resistance
minimum
its
in
exceeding runout conditions when the system is
points in
injection
between
configuration, (2) provide the proper flow split
(3) provide
and
analyses,
accordance with the assumptions used in the ECCS-LOCA
to or
equal
points
injection
an acceptable level of total ECCS flow to all
above that assumed in the ECCS-LOCA analyses.
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(RWST) as part of the ECOS
The O.E•-V ,Ty of the Pefuelinc Water Storage Tank
the core to
ensures tnat sufficient negative reactivity is injected into
by RCS syste7 coodn.
countera:T any positive increase in reactivity caused
a loss-of-cooia<t
depressurization,
RCS cooldown can be caused by inadvertent
accident or a steam line rupture.
also ensures that a sufficient
The OPERABILITY of the RWST as part of the ECCS
by the ECCS in the event of
supply of borated water is available for injection
ensure that
The limits on RWST minimum volume and boron concentration
a LOCA.
recirculation
to permit
1) sufficient water is available within containment
subcritical in the
remain
will
reactor
the
cooling flow to the core, and 2)
with all
ing mixing of the RWST and the RCS water volumes
cold conoition fol"
the
in
assembly
control
control rods inserted except for the most reactive
of a
event
the
in
rods inserted
event of a small break LOCA and with no control
analyses.
LOCA
the
These assumptions are consistent with
large breaK LOCA.
for water not usable
The contained water volume limit includes an allowance
physical characteristics.
because of tank discharge line location or other
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WASHINGTON. D.C. 20555

SAFETY EVALUAT'ON BY THE OFFICE OF NUCLEAR REACTOP REGULATION
PFLATED TO AMENDMENT NO. 68

TO FACILITY OPERATING LICENSE NO.

AND AMENDMENT NO. 60 TO FACILITY OPERATING LICENSE NO.

NPF-2

NPF-P

ALABAMA POWER COMPANY
JOSEPH

.. FARLEY NUCLEAR PLANT, UNIT NOS.
DOCKET NOS.

I AND 2

50-34, AND 50-364

INTRODUCTTON
By letter dated July 3, 1986, supplemented August 27, 1986, Alabama Power Compavy
(APCo, the licensee) submitted proposed Technical Specification (TS) changes to
the boron concentration limits from the present values of 2000-2200 ppm for
the Refueling Water Storage Tank (PWST) and from 1900-2200 ppm for the reactor
coolant system accumulators to 2300-2500 ppm and 2200-2500 ppm, respectively.
The proposal also included a correction to the TS Bases to reflect the criteria
for subcriticality for both large and small break Loss of Coolant Accidents
Also, the licensee presented an evaluation of the effects of the
(LOCAs).
By letter dated August 27, 1966,
change and the results of accident analyses.
APCo advised us of a schedule change for implementing the boron changes
consistent with plant conditions (Mode 5 and 6) for the eighth refueling
The August 27, 1986
outage on Unit 1 and for the fifth refueling outage on Unit 2.
initial
the
letter provided supplemental information and did not change
1986.
30,
July
on
determination published in the FEDERAL REGISTER
DISCUSSION
Farley Nuclear Plant fuel cycle design is being changed from 12-month to
As
18-month fuel cycles with anticipated capacity factors in excess of 90%.
boron
critical
calculated
the
cycles
a result of designino these high energy
concentration for the low end of the previous cycle burnup window is required
to be increasingly high. The presently approved boron concentrations are at
a level that reduces the available margin for ensuring subcriticality from
At the presently
emergency core cooling system (ECCS) injection alone.
core required an
reload
5
Cycle
2
Unit
the
specified boron concentration
Therefore,
1120.
to
592
from
absorbers
burnable
of
increase in the number
limits in
concentration
boron
the
in
increase
an
requested
the licensee has
for the
margin
shutdown
sufficient
ensure
to
accumulators
the
in
the RWST and
as was
absorbers
burnable
of
number
excessive
an
of
addition
the
ECCS without
desiqn
the
that
contends
licensee
The
design.
5
Cycle
2
Unit
the
for
required
assurance
added
provide
will
concentrations
boron
increased
using
alternatives
of maintaining reactor subcriticality at all times for the widest spectrum of
possible accidents.
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of
The increased ECCS requirement for boration is provided by injection
from
boron
The
accumulators.
the
borated coolant from the RWST and from
the
these sources provides negative reactivity to ensure core shutdown for
boron
RWST
the
that
require
TSs
current
The
LOCA and other accidents.
concentration be maintained between 2000 and 2200 ppm, while the accumulators
By raising
boron concentration must be maintained between 1900 and 2200 ppm.
future
proposes,
APCo
as
ppm
300
by
limits
the allowed boron concentration
requirements
shutdown
necessary
the
maintain
high energy core reloads would
An increase
without addition of an excessive number of burnable absorbers.
has addressed
licensee
The
areas.
several
affects
in the boron concentration
on the
concentration
boron
increased
the
of
impact
these by evaluating the
precipitation,
following: accidents affected by core boration, post-LOCA boron
analyses,
post accident sump pH and equipment qualification, non-LOCA accident
The licensee's proposed change
RWST solubility limits and plant chemistry.
during
to Bases 3/4.5.5 is strictly a clarification which was identified
boron
RWST
the review. As presently written, the TS Bases state that the
following
concentration limits ensure the reactor will remain subcritical
all control
mixing of the RWST and reactor coolant system water volumes with
assumption
rods inserted except the most reactive control assembly. This
The large break LOCA analysis assumes
is only for the small break LOCA.
the core must remain subcritical with no credit taken for control rod
insertion.
Thus, the postulated loss of coolant accidents would require increased
boration. The licensee has analyzed the effects of increased boron
The licensee
concentration on both large break and small break LOCAs.
long
characterized the large break LOCA by two phases: ECCS operation and
and
oxidation
Peak clad temperature, maximum cladding
term cooling.
generation occur during the first phase of the accident;
hydrogen
maximum
therefore, these effects are not dependent on the boron concentration
Void formation would
injected later from the accumulators or the RWST.
shut down the reactor initially following a double-ended guillotine break.
For these reasons the current accident analysis remains valid.
The results of the licensee's analysis of the increased boron concentration
long
indicates that the reactor will remain shutdown during the reflood and
The
core.
the
into
inserted
rods
term cooling phase even with no control
small break LOCA model assumes the insertion of all control rods except
for the most reactive assembly in the calculation of core shutdown.
of
Consequently, the boron concentration required to achieve the level
than
lower
significantly
is
shutdown
assure
negative reactivity necessary to
The
LOCA.
break
large
a
for
shutdown
assure
the concentration required to
the
increase in boron concentration provides additional conservatism for
effects
the
reanalyzed
specifically
not
has
The licensee
small break LOCA.
of increased RWST and accumulator boron concentration citing the above
reasoning for the continued validity of previous analysis; i.e., raising
the limits for allowable boron concentration in the RWST and accumulators
will provide additional margin for maintaining the core subcritical.
One effect of boration during a LOCA is the progressive increase with time
of the boron concentration in the core. This occurs because the water
lost during steaming out through the break leaves behind the boron that
If the concentration exceeds a critical
the water originally contained.
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and precipitate out of solution.
value, boric acid can crystalize in the core
acid crystals could block
The concern is that the precipitation of boric
core cooling.
the concentration should
To preclude the possibility of boron precipitation,
acid solubility limit
boric
the
not exceed 23.53 weight percent, which is
this situation
analyzed
has
less a 4 weight percent margin. The licensee prevented if the operator
be
and determined that boron precipitation can
recirculation every fifteen hours.
alternates between hot leg and cold leg
RWST and accumulators will require
The increased boron concentration in the
switchover time than that which was
*a shorter hot-leg/cold-leg recirculation
This will require a change to the Farley
calculated in the original analysis.
(EOPs) which should be implemented
Nuclear Plant Emergency Operating Procedures
concurrently with the increase in boron concentration.
the impact that an increase
The licensee performed an evaluation to determine how this would affect the
pH and
in boron concentration would have on sump
electrical equipment inside
environmental qualification of safety-related
is maintained within
The results demonstrate that the pH range
containment.
Consequently, there
3/4.5.5.
the range noted in TS Bases 3/4.1.2 and Bases
of safety-related electrical
is no impact on environmental qualification
The following five non-LOCA
equipment inside containment from this change.
of the proposed increase
accidents were analyzed to determine the effects uncontrolled boron
in the RUST and accumulator boron concentration:
operation of the ECCS during
dilution, main steam line break, inadvertent
depressurization of the
power operation and at hot zero power, and accidental
the increase in boron
main steam system. The analyses found that
margin for each of these non
concentration will provide additional safety
The current Final Safety Analysis Report
LOCA transients and accidents.
the licensee to provide equal
(FSAR) analyses were reviewed and determined by
or more limiting results.
is 4900 ppm. An
The boron solubility limit at 35°F coolant temperaturenot cause crystallization
ppm will
increase in the boron concentration to 2500
limits is maintained despite
TS
of
excess
in
Margin
of the RWST contents.
require RWST temperature to
the increase in boron concentrations since TSs
be no less than 35°F.
pH control of the primary
The increase in boron concentration can affect
to develop the
coolant during startup. The licensee has committedcycle utilizing the
any
of
appropriate Li/B curves prior to the start
increased boron concentrations.
and emergency core cooling
Stress corrosion cracking in the primary system
concentration in cracks
chloride
system piping can be caused by hydroxide or
effect of increasing
The
stress.
or crevices on pipe surfaces under tensile
licensee to reduce
the
by
the RWST boron concentration has been determined tends to reduce the
pH
in
the pH to less than 0.1 pH unit. Reduction
Chloride stress corrosion
likelihood of caustic stress corrosion cracking.
stainless steel in the
austenitic
in
occurs
is an intergranular process that
Increasing the boron
stress.
presence of oxygen, chloride ions and tensile
of chloride stress corrosion
concentrations will have no effect on the level
cracking.
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EVALUATION AND SAFETY SUMMARY
dated July 3, 1986, as
The NRC staff has reviewed the licensee's submittal
As part of this review, the NRC staff was
supplemented August 27, 1986.
core and the boron
particularly concerned about boron precipitation in the
problem of boron
The
solubility limit in the RWST and in the accumulators.
current hot leg/
the
precipitation in the core can be avoided by decreasing
fifteen hours.
to
hours
cold leg recirculation switchover time from twenty be revised as necessary.
will
The licensee has stated that the affected EOPs
be provided with training
The NRC staff recommends that the plant operators
We
been provided.
regarding this area if such training has not already
operator's
that
require
would
understand that APCo's current training procedures
change.
this
as
such
training be upgraded to include such EOP changes
by the increased boron
Regarding the change in solubility limits caused
margin exists to
sufficient
that
concentrations, the NRC staff has verified
Additional conclusions
preclude boron "freeze-up" in the tanks and piping.
are as follows:
1.

2.

to note that the
The licensee's request to correct the TS Bases 3/4.5.5
LOCA despite no
core must remain subcritical following a large break
for accident
requirements
NRC
with
control rod insertion is consistent
acceptable.
analysis assumptions and is
of the effects of
The licensee has demonstrated satisfactory assessment
LOCAs, post LOCA
increased boron concentration on large and small break
qualification,
boron precipitation in the reactor vessel, equipment
plant chemistry.
overall
and
limits
solubility
non-LOCA accidents, RWST
boron concentration
The licensee's request to increase the TS limits for
from 2000-2200
accumulators
system
coolant
reactor
in the RWST and in the
2300-2500 ppm
to
ppm for the RWST and 1900-2200 ppm for the accumulators
and 2200-2500 ppm, respectively, is acceptable.

ENVIRONMENTAL CONSIDERATION
or use of the
These amendments involve a change in the installation
as defined in 10
areas
facilities components located within the restricted
no
involve
The staff has determined that these amendments
CFR 20.
the types,
in
change
significant increase in the amounts, and no significant
no
is
there
of any effluents that may be released offsite and that
radiation
occupational
cumulative
or
individual
in
significant increase
that
finding
proposed
The Commission has previously issued a
exposure.
has
there
and
consideration
these amendments involve no significant hazards
meet
amendments
these
Accordingly,
been no public comment on such finding.
exclusion set forth in 10 CFR
categorical
for
criteria
the eligibility
statement
Pursuant to 10 CFR 51.22(b) no environmental impact
51.22(c) (9).
issuance
the
with
connection
in
or environmental assessment need be prepared
of these amendments.
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CONCLUSION
discussed above, that:
We have concluded, based on the considerations
and safety of the
health
(1) there is reasonable assurance that the
proposed manner,
the
in
public will not be endangered by operation
with the
compliance
in
and (?) such activities will be conducted
will not
amendments
these
of
Commission's regulations and the issuance
and
health
the
to
or
security
be inimical to the common defense and
safety of the public.
Dated:

November 5, 1986

Principal Contributors:
R. Karsch
E. Reeves

