UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASKINGTON J064¢%

ALAEAMA POWER COMPANY

DOCKET NO, 50.348

OSEPH M. FARLEY NUCI EAR PLANT, UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No, #¢
License No, NPF.?

The Nuclear Regulatory Commission (the Lommission) has found that:

A, The _prlication for amendment by Alabama Power Company (the
Ticensee), dated July 13, 1990, conpliss with the standards and
requirements of the Atomic Energy Act »f 1954, as amended (the Act),

and the Commission's rules and regulations set forth in 10 CFR
Chapter I;

The ‘)er“‘:_v will gperate 1in (onfur"nty with the application,

the provisfons of the Act, and the rules and regulations of the
Commission;

There 1s reasonable assurance (1) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the nublic, and (11) that such activities will be conducted
h compliarce with the Commission's regulations;

The issuance of this license amendnent will not be inimical to the
comnon defense and security or to the health and sa‘ety of the
public; and

The 1ssuance of this amendment 1s in accordance with 10 CER Part 51

of the Commission's regulations and al) appiicable requirements have
been satisfied,.

Accordingly, the license 1s amended by changes to the Technical
Specifications, as fndicated in the attachment “o this licen.e amendment ;
and paragraph 2.C.(2) of Facility Operating Lic.ase No. NPF.? is hereby
amended to read as follows:




’Lﬂu\?\uﬁ{‘,h*

specitications contained in Appendices A and B, as

’

revised through Amendment No. y Are hereby incorporated in the

ricense, The lTicensee shal) operate the facility in gccordance with
the Technica) Specifications.
T {e

ense amendment 1s effective as ¢f

\

Elinor G, Adensam, Director
Project Directorate 111
Division of Reactor Projects « 1/1)

Office of Nuclear Reactor Regulation

Attachment
Changes to the Technica)
Specifications

’
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Replace the following pages of the Appendix A Technical Specifications with
the enclosed pages. The revised areas are indicated by marginal 1ines,
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REACTIVITY CONTROL SYSTEMS
MODERATOR TEMPERATURE COEFFICIENT
LIMITING CONDITION FOR OPERATION
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3.1.1.3 The moderator temperature coefficient (MTC) shall be:

a. Less than or equal to 0.5 x 107" delta k/k/*F for the all rods
vithdravn, beginning of cycle life (BOL), belov 70X THERMAL
POVER condition., Less than or equal to O delta k/k/°F at or
above 70X THERMAL POVER,

b. Less negative than -4.3 x 10" delta k/k/°F for the all rods |
vithdravn, end of cycle life (EOL), RATED THERMAL POVER
condition,

APPLICABILITY: Specification 3.1.1.3.a - MODES 1 and 2* only#
Specification 3.1.1.3.b ~ MODES 1, 2 and 3 only#

ACTION:

a. Vith the MTC more positive than the limit of 3.1.1.3.a above,
operation in MODES 1 and 2 may proceed provided:

1. Control rod vithdraval limits are established and maintained
sufficient to restore the MTC to within its limit . §thin 24
hours or be in HOT STANDBY within the next 6 hours. These
vithdtaval limits shall be in addition to the insertion limits
of Specification 2.1.3.6.

2. The control rods are maintained wvithin the vithdraval limits
established above until a subsequent calculation verifies that
the MTC has been restored to vithin its limit for the all rods
vithdrawn condition.

3. A Special Report is prepared and submitted to the Commission
pursuant to Specification 6.9.2 vithin 10 days, describing the
value of the measured MTC, the interim control rod vithdraval
limits and the predicted average core burnup necessary for
restoring the positive MTC to vithin its limit for the all
rods vithdravn condition.

b. Vith the NTC more negative than the limit of 3.1.1.3.b above, be
in HOT SHUTDOWN wv.thin 12 hours,

+VIth R.,, greater than or equal to 1.0
% Sxe Special Test Exception 3.10.3

FARLEY-UNIT 1 34 1-4 Amendment No. 87, 86



REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REGUIREMENTS

4.1.1.3 The MTC shall be determined to be vithin its limits during each
fuel cycle as follovs:

a. The MTC shall be measured and compared t~ the BOL limit of
Specification 3.1.1.3.a, above, prior to initial operation above
5% of RATED THERMAL POVER, after each fuel loading.

b. The MTC sha}l be measured at any THERMAL POVER and cou::::: to
<3.65 x 10 " delta k/k/°F (all rods vithdravn, RATED T L
POVER condition) vithin 7 EFPD after reaching an equilibrium
boron concentration of 300 ppm. In the event this ;olporison
indicates the MTC is more negative than -3.65 x 107" delta
k/k/°F, the MTC shall be remeasured, and compared to the EOL NTC
limit of specification 3.1.1.3.b, at least once per 14 EFPD
during the remainder of the fuel cycle. (1) |

(T) Once the equilibrium boron concentration (all rods vithdravn, RATED
THERMAL POVER condition) is 100 ppm or less, furiher measurement of
the MTC in accordance with 4.1.1.3.b may be suspended, providing that
the measured MTC at an equilibrium boron conctntt’tion less than or
equal to 100 ppm is less negative than -4.0 x 10”" delta k/k/°F,

FARLEY-UNIT 1 3/4 1-5 Amendment No. 2§, 86



3/74.1 REACTIVITY CONTROL SYSTEMS
BASES

3/4.1.1 BORATION CONTROL
3/4.1.1.1 AND 3/4.1,1.2 SHUTDOVN MARGIN

A sufficient SHUTDOVN MARGIN ensures that 1) the reactor can be made
subcritical from all operating conditions, 2) the reactivity transients
associated vith postulated accident conditions are controllable vithin
acceptable limits, and 3) the reactor vill be maintained sufficiently
subcritical to preclude inadvertent criticality in the shutdown condition,

SHUTDOVN MARGIN requirements vary throughout core life as a function of
fuel depletion, RCS boron concentration, and RCS T - The most
restrictive condition occurs at BOL, vith T, at ho"load operating
temperature, and is associated vith a pootula‘od steam line break accident
and resulting uncontrolled RCS cooldown. In the analysis of this accident,
a minimum SHUTDOVN MARGIN of 1.77X delta k/k is required to control the
reactivity transient. Accordingly, the SHUTDOVN MARGIN requirement is
based upon this limiting condition and is consistent with FSAR safety
analysis assumptions. With T __ less than 200°F, the reactivity transients
resulting from a postulated stelm line break cooldown are minimal and a 1%
delta k/k SHUTDOVN MARGIN provides adequate protection.

3/4,1,1.3 MODERATOR TEMPERATURE COEFFICIENT

The limitations oh moderator temperature coefficient (MTC) are provided to
en jre that the value of this coefficient remains within the limiting
condition assumed in the FSAR accident and transient analyses.

The MTC values of this specification are applicable to a specific set of
plant conditions; accordingly, verification of MTC values at conditions
other than those explicitly stated vill require extrapolation to those
conditions in order to permit an accurate comparison.

The most negative MTC value equivalent to the most positive moderator
density coefficient (MDC) vas obtained by incrementally correcting the MDC
used in the FSAR analyses to nominal operating conditions. These
corrections involved: (1) a conversion of the MDC used in the PSAR safety
analyses to its equivalent MTC, based on the rate of change of moderator
density vith temperature at RATED THERMAL POVER conditions, and (2)
subtracting from this value the largest differences in MTC observed
betveen EOL, all rods withdrawn, RATED THEMAL POVER conditions, and those
most adverse conditions of moderator temperature and pressure, rod
insertion, axial pover skeving, and xenon concentration that can occur in
normal operation and lead to a significantly more negative EOL MTC at
RATED THERMAL POVER. These corrections transformed the MDC value glod in
the FSAR safety analyses into the limiting MTC value »f -4.3 x 107" delta
k/k/®F. The surveillance requirement MTC value of -3.65 X 10™* delta
k/k/°F represents a conservative NTC value at a core condition of 300 ppm
equilibrium boron concentration, and is obtained by making corro;tions for
burnup and soluble boron to the limiting MTC value of -4.3 x 107" delta

k/k/®F.

FARLEY-UNIT 1 B 3/4 1-1 Amendment No.

26, 86



REACTIVITY CONTROL SYSTEMS
BASES
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MODERATOR TEMPERATURE COEFFICIENT (Cortinued)

Once the equilibrium boron concentration falls below 100 ppm, MTC
measurements may be suspended provived the measured MTC value at an
oquilibrxu’ boron concentration < 100 ppm is less negative than

<4,0 = 10" delta k/k/°F., The difference batveen this value and the
limiting EOL MTC value of -4.3 x 107" delta k/k/°F conservatively bounds
the maximum change in MTC betveen the 100 ppm equilibrium boron
concen‘ration (all rods withdravn, RATED THERMAL POVER condition) and the
licensed end-of-cycle, including the effects of boron concentration
reduction, fuel depletion, and end-of-cycle coastdown,

The surveillance requirements for meas'rement of the MTC at the beginning
and rear the end of the fuel cycle are adequate to confirm that the MIC
remains within its limits since this coetficient changes slowly due
principally to the reduction in RCS boron concentration associated vith
fuel burnup.

3/64.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor vill not be made critical vith
the Reactor Coolant System average temperature less than 541°F, This
limitation is required to ensure 1) the moderator temperature coefficient
is vithin its analyzed temperature range, 2) the protective instrumentation
is wvithin its normal operating range, 3) the P-12 interlock is above its
setpoint, 4) the pressurizer is capable of being in an OPERABLE status with
a steam bubble, and 5) the reactor pressure vessel is above its minimum
RT"F, temperature.

3/4,1,2 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is
available during each mode of facility operation. The components required
to perform this function include 1) borated vater sources, 2) charging
pumps, 3) separate flov paths, 4) boric acid transfer pumps, and 5) an
emergency pover supply from OPERABLE diesel generators.

With the RCS average temperature above 200°F, a minimum of two boron

injection flov paths are required to ensure single functional capability in
the event an assumed failure renders one of the flov paths inoperable. The
boration capability of either flowv path is sufficient to provide a SHUTDOWN

FARLEY-UNIT 1 B 374 1-2 Amendment No. 26, 86



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D C. 20668

ABAMA P DAY
DOCKET N0, 50-264
PH M, FARLEY NUCLEAR P 1

N1 F TY OPERAT

Amendment No. ap
License No, NPF.8

The Nuclear Regulatory Commis:ior (the Commission) has found that:

A,

The appl cation for amendme .t by Alabame Power Company (the
1icensee), dated July 13, (280, complies with the standards and
requirements of the Atomir. Encrgy Act of 1954, as amended (the Act),
and the ?oumﬂon's rule; and regulations set forth in 10 CFR
Chapter 1,

The facility will operate in conformity with the application, the
grov:si?ns of the Act, and the rules and regulations of the
ommission;

There 15 1easonable assurance (i) that the activities &.th.rized by
this amendment can be conducted without endangering the health and
safety of the public, and (11) that such activities will be conducted
fn compliance with the Commission's reguiitions,

The issuance of this license amendment will not be inimical to the
couT?n dcf;nso and security or to the health and safety of the
public; an

The {ssuance of this amendment 1s 1n accordance with 10 CFR Part &
of the Commission's regulations and all applicable requirements have
been satisfied,

Accordingly, the Vicense s amended by changes to the Technica)
Svecifications, as indicated in the attachment to this Ticense amendment;
and paragraph 2.C,(2) of Facility Operating License No. NPF-8 {s hereby
amended to read as follows:



(2) 1 i {fic

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No.20 , are hereby incorporated in the
Iicense. Alabama Power Cowong shall operate the facility in
accordance with the Technical Specifications.

3. This license amendment 1s effective as of its date of {ssuance.
FOR THE NUCLEAR REGULATORY COMMISSION

Elinor G. Adensam, Director
Project Directorate 11+

Divisfon of Reactor Projects ~ 1/11
Office of Nuclear Reactor Regulation

Attachment :
Changes to the Technica)
Specifications

NDate of Issuance: [December 21, 1990
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Replace the following pages of the Appendix A Technical Specifications with
the enclosed pages. The revised areas are indicated by marginal lines.
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REACTIVITY CONTROL SYSTEMS
MODERATOR TEMPERATURE COEFFICIENT
LIMITING CONDITION FOR OPERATION
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31.1.1.3 The moderator temperature coefficient (MTC) shall be:

a. Less than or equal to 0.5 x 10°* delita ¥ './°F for the all rods
vithdrawvn, beginning of cycle life (BOL), below 70% T¥IMAL
POVER condition, Lese than or equal to 0 delta k/k/®F at or
above 70X THERMAL POVER,

b. Less negative than -4.3 x 10°" delta k/k/°F for the all rods |
vithdravn, end of cycle life (EOL), RATED THERMAL POVER condition.

APPLICABILITY: Specification 3,1.1.3.a - MODFS 1 and 2+ onlyé
Specification 3.1.1.3.b - MODES 1, 2 and 3 only#

ACTION:

a. Vith the MTC more positive than the limit of 3.1.1.3.a above,
operation in MODES 1 and 2 may proceed provided:

1. Control rod vithdraval limits are established and maintained
sufficient to restore the MTC to within its limit within 24 hours
or be in HOT STANDBY within the next 6 hours. These vithdreval
limits shall ve in addition to the insertion limits of
Specification 3.1.3.6.

2. The control rods are maintained vithin the vit draval limits
established above until a subsequent calculation verifies that the
MTC has been restored to vithin its limit for the all rods
vithdravn condition.

3. A Special Report is prepared and submitted to the Commission
pursuant to Specification 6.9.2 wvithin 10 days, describing the
value of the measured MTC, the interim control rod withdraval
limits and the predicted average core burnup necessary for
restoring the positive MTC to vwithin its limit for the all rods
vithdrawvn condition,

b, Vith the MTC more negative than the limit of 3.1.1.3.b above, be
in HOT SHUTDOWN within 12 hours.

+VIth K.,, greater than or equal to 1.0
¢ See Special Test Exception 13.10.3

FARLEY-UNIT 2 34 1-4 Amendment No. §§, 80



REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS
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4.1.1.3 The KTC shall be determined to be within its limits during each
fuel cycle as follows:

a. The MTC shall be measured and compared to the BOL limit of
SEQeificotion 3.1.1.5.a, above, prior to initial operation above
5X of RATED THERMAL POVER, after each fuel loading.

b. The MTC oha}l be measured at any THERMAL POVER and compared to
«3.65 x 107" delta k/k/°F (all rods vithdravn, RATED THERMAL
POVER condition) within 7 EFPD after reaching an equilibrium
boron concentration of 200 ppm. In the event this golpnriuon
indicates the MTC {s more negative than -3.65 x 10" " delta
k/k/®F, the MTC shall be revessured, and compared to the EOL MTC
limit of specification 3.1.1.3.b, at least once per 14 EFPD
during the remainder of the fuel cycle. (1) |

(1) Once the equilibrium boron concentration (all rods vithdrawn, RATED
THERMAL POVER condition) is 100 ppm or less, further measurement of
the MTC in accordance with 4.1.1.3.b may be suspended, providing that
the measured MTC at an equilibrium boren conccntr,tion less than or
equal to 100 ppm is less negative than -4.0 x 107" delta k/k/°F.

FARLEY-UNIT 2 3/4 1-5 Amendment No. 80



374.1 REACTIVITY CONTROL SYSTEMS
BASES

3/4.1.1 BORATION CONTROL
3/4.1.1.1 AND 3/4.1.1.2 SHUTDOWN MARGIN

A sufficient SHUTDOVN MARGIN ensures that 1) the reactor can be made
subcritical from all operating conditions, 2) the reactivity transients
associated vith postulated accident conditions are controllable vithin
acceptable limits, and 3) the reactor vill be maintained sufficiently
subcritical to preclude inadvertent criticality in the shutdown condition.

SHUTDOVN MARGIN requirements vary throughout core life as » function of
fuel depletion, RCS boron concentration, and RCS T, . The most
restrictive condition occurs at B0L, with T vq 8t Nno lrad operating
temperature, and is associated vith a poltuiu!od steam line break accident
and resulting uncontrolled RCS cooldown. In the analysis of this accident,
8 minimum SHUTDOWN MARGIN of 1.77% delta k/k is required to control the
reactivity transient. Accordingly, the SHUTDOVN MARGIN requirement is
based upon this limiting condition and ie consistent vith FSAR safety
analysis assumptions. With T __ less than 200°F, the reactivity transients
resulting from a postulated stedn line break cooldovn are minimal and a 1X
delta k/k SHUTDOVN MARGIN provides adequate protection.

3/4,1.1.3 MODERATOR TEMPERATURE COEFFICIENT

The limitations oh moderator temperature coefficient (MTC) are provided to
ensure that the value of this coefficient remains vithin the limiting
condition assumed in the FSAR accident and transient analyses.

The MTC values of this specification are applicable to a specific set of
plant conditions; accordingly, verification of MTC values at conditions
other than those explicitly stated will require extrapolation to those
conditions in order to permit an accurate comparison,

The most negative MTC value equivalent to the most positive moderator
density coefficient (MDC) vas obtained by incrementally correcting the MDC
used in the FSAR analyses to nominal operating conditions. These
corrections involved: (1) a conversion of thy MDC used in the FSAR safety
analyses to its equivalent MTC, based on the rate of change of moderator
density with temperature at RATED THERMAL POVER conditions, and (2)
subtracting from this value the largest ditferences in MTC observed
betveen EOL, all rods vithdrawn, RATED THEMAL POVER conditiens, and those
most adverse conditions of moderator temperature and pressure, rod
insertion, axial powver skeving, and xenon concentration that can occur in
normal operation and lead to a significantly more negative EOL MTC at
RATED THERMAL POVER. These corrections transformed the MDC value ylod in
the FSAR safety analyses into the limiting MTC value of -4.3 x 10" delta
k/k/°F. The surveillance requirement MTC value of -3.65 X 10°* delta
k/k/°F represents a conservative MTC value at a core condition of 300 ppm
equilibrium boron concentration, and is obtained by making cortc;tlons for
burngp and soluble boron to the limiting MTC value of -4.3 x 10°' delta
k/k/°F.

FARLEY-UNIT 2 B 3/4 1-1 Amendment No. 80



REACTIVITY CONTROL SYCTEMS

BASES

MODERATOR TEMPERATURE COEFFICIENT (Continued)

Once the equilibrium boron concentration falls below 100 ppm, MTC
measurements may be suspended provided the measured MTC value at an
oqullibrlu’ boron concentration < 100 ppm is less nega..ve than

4.0 x 10°" delta k/k/°F. The difference betveen this value and the
limiting EOL MTC value of -4.3 x 10°" delta k/k/°F conservatively bounds
the maximum change in MTC betveen the 100 ppm equilibrium boron
concentration (all rods withdrawn, RATED THERMAL POVER condition) and the
licensed end-of-cycle, including the effects of boron concentration
reduction, fuel depletion, and end-of-cycle coastdown.

The surveillance requirements for measurement of the MTC at the beginning
and near the end of the fuel cycle are adequate to confirm that the MTC
remains vithin its limits since this coefficient changes slovly due
principally to the reduction in RCS boron concentration associated vith fuel
burnup.

3/4,1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will rat be made critical vith
the Reactor Coolant System average temperature less than 541°F. Th's
limitation is roquired to ensure 1) the moderator temperature coefficient is
vithin its analyzed temperature range, 2) the protective instrumentation is
vithin its normal operating range, 1) the P-12 interlock is above its
setpoint, 4) the pressurizer is capable of being ‘n an OPERABLE status with
a steam bubble, and 5) the reactor pressure vessel is above its minimum
RT, ., temperature.

3/4,1.2 BORATINN SYSTEMS

The boron injection system ensures that negative reactivity control is
available during each mode of facility operation. The components required
to perform this function incluce 1) borated vater sources, 2) charging
pumps, 3) separate flow paths, 4) boric acid transfer pumps, and 5) an
emergency pover supply from OPERABLE diesel generators.

Vith the RCS average temperature above 200°F, a minimum of two boron

injection flov paths are required to ensure single functional capability in
the event an assumed failure renders one of the flov paths inoperable. The
boration capability of either flov path is suificient to provide a SHUTDOWN

FARLEY-UNIT 2 B 3/4 1-2 Amendment No. B0



UNITED STATES

R A NUCLEAR REGULATORY COMMISSION
: M ’ WASHINGTON, D. C 20666

s
FETY ATION BY THE OFFICE OF N REACTOR REGULAT
SUPPORTING AMENDMENT NO. 86 TO FACILITY OPERATING LI NO, NPF-
AN T NO. 80 _TO FACILITY OPERATIN . PF -
POWER_COMPAN
PH M. FARLEY R P T
T . - 364
1.0 INTRODUCT1ON

By letter dated July 13, 1990 (reference 1), Alabama Power Company (APCo
or the licensee) submitted an application to amend the Technical
Specifications (7S) of the Joteph M. Farley Nuclear Plant (Farley), Units
1 and 2. The proposed changes would modify (1) the most negative
moderator temperature coefficient (MTC) Timiting condition for operation
(LCO), (2) the associated surveillance requirements, and (3) the
assoclated Bases. The purpose of this LCO and surveillance requirements
is to ensure that the most negative MTC at end-of-cycle (EOC) remains
within the bounds of tne Farley, Units 1 and 2, safety analyses, in
perticular, for those transients and accidents that assume a constant
value of the moderator density coefficient ‘MDC) of 0,43 delta/k per
gm/cc,

Farley Technical Specificatior Surveillence Requirement 4.1.1,3.b 1nvolves
an MTC measurement at any therma) power within 7 effective full power days
(EFPD) after reaching an equilibrium primary coolant boron concentration
of 300 ppm, After corrections are made, the measured value 1s compared to
the hot full power surveillance requirement 1imit with a)l contro! rods
cut of the core. In the event that the measured MTC {s more negative than
the surveillance requirement 1imit, the MTC must be remeasured and
compared with the EOC, MTC, LCO value at least once per 14 EFPD during the
remainder of the cycle, The Farley, Units 1 und 2, LCO and surveillance
requirement values 1n the TS for the most negative MTC are conservative
(less nogativo) vien compared to the value of the MTC corresponding to the
MDC which 1s usec in the safety analyses.

For the high discoarge burnup cores used for Farley, Units 1 and 2, APCo
anticipates that ‘uture measured values of MTC required near EOC may
result in an MTC that will be more negative than the surveillance
requirement 1imit, This wil)l then rejuire APCo to make MTC measurements
once every 14 EFPD until the EOC. Failure to meet the surveillance
requirement: MTC does not necessarily mean that either the most negative



.2.

MTC that would occur near EOC would be exceeded or that the scfct{
analysis MTC would be exceeded, APCo states that these additicna) MTC
measurements, 1f needed to comply with the surveillance requirements,
would be an undue burden to Farley, Units | and 2.

APCo propoges to change the LCO (3.1.1,3.b) most negative MTC value from
=3.9 X 107" delta k/k/°F to -4.3 X 10°" delta k/k/° . gSurveillance
Requirement 4.1.1.3.b would be changed from -3.0 X 107" delta k/k/°F to,
«3,65 X 10 7 delta k/k/°F, These changes would remove about 0.25 X 10
delta k/k/°F from the difference between the survei’lance requirements and
the EOC, LCO, MTC values. These values would sti11 be,bounded by the
farley safety analysis values of the MTC of 5,1 X 107" delta k/k/°F,
which 1s used for maximum negative reactivity feedback analyses., In
addition, a change s proposed to Surveillance Requirement 4,1.1.3.b to
allow for suspension of extended measurements every 14 EFPD once the
equilibrium boron concentration falls bolg' 100 ppm provided the measured
MTC value 1s less negative than «4.0 X 107" deita k/k/°F, These changes
apply to the current and future reload cycles for Farley, Unfts 1 and

2, and are supported by an evaluation provided in a Westinghouse Electric
Corporation (Westinghouse) report (reference 2) submitted with the
amendment application,

2.0 EVALUATION
2.1 Methodology

The current method used to determine the most negative MTC 1s described in
the Westinghouse Standard Technical Specifications (STS) in Bases Section
3/8,1.1.3 (reference 3). Tho method 1s based on incrementally correcting
the conservative MDC used 1n the safety analysis to obtain the most
negative MTC value or, equivalently, t{o most positive MDC at nominal hot
full power core conditions. The corrections involve subtracting the
incrementu] change 1n the MDC, which 1s associated with a core condition
of all control rods inserted, to an all control rods out core condition,
The MTC 1s then equal to the product of the MDC times the rate of change
of moderator density with temperature at rated thermal power conditions,
This STS method of determining the most nogat1vo MTC, LCO value results in
an all control rods out MTC which 1s signi fcantly less ative than the
MTC used in the safety analysis and may even be less negative than the
best estimate EOC all contro)l rods out MTC for extended burnup reload
cores. This has the potential for requiring the plant to be placed in a
hot shutdown condition by TS 3.1.1.3 even though substantial margin to the
safety analysis MOC exists. This problem with the current STS method 1s
caused by adjusting the MDC from a hot full power all control rods
inserted to a hot full power all control rods out condition in defining
the most negative MTC, The hot full power all control rods inserted
condition 1s not allowed bg.TS on control rod positions for allowable
power operation in which the shutdown banks are completely withdrawn from
the core and the control banks must meet rod iasertion limits.
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Rererence 2 provides an alternative method for adjusting the safety
analysis MDC to obtain a most negative MTC, This method 1s termed the
most negative feasible MTC, The most negative feasible MTC method seeks
to determine the conditions for which a core will exhibit the most
negative MTC value that 1s consistent with operation allowed by the 15,
For example, the most negative feasible MTC method would not require the
conversion assumption of the all control rods fnserted, hot full power
“ondit.un, but would require the conversion assumption that al) control
rud banks are inserted the maximum amount that are permitted by the TS,
Retorence 2 uses the most negative feasible MTC method to determine EOC
MTC sensftivities for those design end operationa! parameters that
direc\ly impact the MTC 1n such 2 way that the sensitivity to one
gnrcmc&or s independent of the assumed values for the other parameters,
ho‘por\motcrs considered with this most negative feasible NTC method
include.

sli soluble boron concentration in the coolant
'?) moderator temperatu ‘e and pressure
(3) control rod insertion

(4) axtal power shape

(5) transient xencn conzentration.

The most negative feasible MTC approach uses this sensitivity information
to derive an EOC, all control rods out, hot full power, MTC, LCO value based
on the safety analysis value of the MDC,

This most negative feasible MTC approach has, according to the licensee, a
number of advantages over the previous method for determining the most
negative MTC, LCO vaive. The most negative faasible MTC will be
sufficiently negative so that repeated MTC measurements from a 300 wpm
core condition to FOC would not be required. The most negative frasible
MTC method does not change the safety analysis moderstor feedback
assumption, The safety analysis value of MDC 1s unchanged. The most
negative feasible MTC method 1s a conservative and reasonable basis to
assume for an MTC value of a reload core and 1s consistent with plant
operation defined by other TS, Finally, the most negative feasible MTC
method retains the surveillance requirement on MTC at the 300 ppm core
condition to verify that the core is operating within the bounds of the
safety analysis,

The 1icensee has determined the sensitivity of the above parameters on the
EOC MTC for three different reload designs representative of future
Fariey, Units 1 and 2, reloads, These reload designs included ftuel
designs, discharge burnups, and cycle lengths which are typical of those
expected for Farley, Units 1 and 2, The soluble boron concentration Wil
not used in the sensitivity analysis because the EOC, hot ful) power, all
control rods out, MTC, TS value 1s assumed to be at 0 ppm of boron, the
definftfon of EOC, and because the most negative MTC occurs at 0 ppm of
boron in the coolant,



.‘.

The sensitivity study did not inciude the radial power distribution which
can vary under normal operation and can affect the MTC., The operational
activities that affect the radial power distribution do so through the
movement of control rods and activities that affect the xenon concentra-
tion. The allowed changes in the radial power distribution are fmplicitly
included in the MTC sensitivity to control rod insertion and xenon
concentration.

The Ticensee states that the MTC survefllance requirement value would be
obtained fn the same manner as currently described in the STS Bases
(reference 2), The MTC surveillance requirement value 1s obtained from
the EOC, all control rods out, MTC value by making corrections for burnup
and boron at a core condition of 300 ppm of boron,

The staff has reviewed the assumptions and basis for the most negative
feasible MTC method described above and concludes that they are acceptable
because (1) they will result in conservative, most negative, MTC, LCO and
surveillance requirement values that could result from allowed operation

of Farley, Units 1 and 2, from nominal conditions, and (2) the MTC measure-
ment at 300 ppm of boron core condition will assure, using the MTC
surveillance requirement value, that the safety analysis MOC will not be
exceeded,

2.2 Flr1‘1| Units 1 and 2, 55;11.2; Ag’lxgig Ngs 5!!!!21122

2.3

The 1icensee uses an MDC for performing accident analyses, For events
sensitive to maximum negative moderator feedback, a constant value of the
MDC of 0.43 delta k/gm/cc 1s assumed throughout the analysis. For hot
full power and full flow nominal operating conditions, the temperature and
pressure are 577,.2°F and 2250 psia, respectively, At these condigions,
the MTC equivalent tn the MDC of 0,43 delta k/gm/cc s -5.1 X 10" delta
k/k/°F, We w1l refer to this MTC as the safety analysis MTC, Based on
its review, the staff concludes that the evaluction of the MTC from the
MDC 1s acceptable because 1t conforms to the relationship of MTC to MDC;
that 1s, the MTC {s equal to the MOC times the rate of change of density
with temperature at the nominal pressure and temperature of the coolant at
rated thermal power conditions.

nsiti Resu)

Farley, Units 1 and 2, TS 3.2.5 provides the LCO values of the departure
from nucleate boiling (DNB) parameters; reactor coolant system (RCS)
average temperature ?T )i and pressurizer pressure. The minimum
allowable pressurizer PFdssure 1s 2220 psia and maximum allowable T is
581.2 °F, These values of the minimum pressurizer pressure and maxi

T were also assumed for the safety analysis. The current nomina)
d8¥¥gn Tayg fOr Farley, Units 1 and 2, 1s 575 °F so that the safety
analysis “presonts & 6,2 °F maximum allowable increase in T nominal
conditions, The current nominal design pressure is 2250 psil¥8o that the
safety analysis represents a 30 psfa maximum allowable decrease from



nominal pressurizer pressure. Based on these maximum allowed system
varfations, a maximum allowable 11mit 1s placed on the moderator density
variation, Using the sensitivity of the MTC to temperature and pressure,
derived from the analysis of the three reload designr , a bounding delta
MTC (a proprietary value) was obtained associated with these maximum

allowable coolant temperature an“ pressure deviations from nominal
condgitions,

Farley, Units 1 and 2, TS 3.1.1.3 requires an al) control rods out
configuration in the evaluation of the MTC, T§ 3.1.3.5 requires that al)
shutdown banks be withdrawn from the core during normal operation (Modes )
and 2), TS 3,1.3.6 limits control bank insertion by rod insertion limits
in Modes 1 and 2, A1l control rods can be inserted at hot Zero power
coincident with a reactor trip. In general, greater control rod insertion
results in a more negative MTC assuming that all other parameters are held
constart, However, greater control rod insertion will also cause a
reduction in core power and T which causes the MTC to become nore
positive, This effect is mor@'ﬂronounced at lower power with the positive
change being more important than the negative change in the MTC., B8ased on
this Tine of reasoning, tha licensee determined that the most negative MT(
configuration will occur at hot full power with control rods inserted to
the rod insertion 1imits. The )icensee énalyzed three reload core
designs, using a bounding value of control bank D ifnsertion at hot ful)
power with no soluble baron in the coolant. This analysis geve a bounding
de'ta MTC (a proprietary value’ assoctfated with the control bank inserted
to the rod insertion 1imits for Farley, Units 1 and 2

[ A
The axial power shape produces changes ‘n the MTC caused primarily by the
rate at which the moderator is heated as it flows up the core, with the
MTC sensftivity to extremes of axial power shapes being small, This
effect can be correlated with the axia) flux difference, which 1s the
difference in the power in the top of the core minus the power in the
lower half of the core. The TS for Farley, Units 1 and 2, include limits
on the axial flux difference. The licensee determined that the more
negative the axial flux difference, the more neyative the MTC, The
ifcensee ««2iy:24 three reload designs and determined the sensitivity of
the MTC tc axial flux difference. This analysis gave a bounding delta MTC

(8 proprietary v2lue) for an assumed bounding value of axial flux
difference.

Although no TS 1imits exist on efther the xenon distribution or concentra-
tion, the axial xenon distribution is effectively limited by 75 1imits on
the axial flux difference. The physics of the xenon buildup and decay
process 1imits the xenon concentration. The effect of xenon axia)
distribution 1s quantified in the effect of the axial power shape on the
MTC, as discussed previously, The effect of the overall xenon concentra-
tion on the MTC needs to be evaluated separately, The licensee determined
that the MTC became more negative with no xenon in the core. Therefore,
the licensee analyzed the three reload core designs at EOC, hot full
power, all control rods out, with no xenon present. This analysis gave

for Farley, Units 1 and 2, a delta MIC (a proprietary value) for the xenon
concentration factor,




.6.

A1l of the delta MTC values described above ar: summed to provide a tots)
delta MTC for Farley, Units 1 and 2, based on the allowed deviations of
the various factors from nominal values.

The staff has reviewed the discussion and analysis of the primary factors
of the most negative feasible MTC method and concludes that the results
obtained are acceptable because approved methods end conservative
assumptions were used to generate the results,

2.4 Farley, Units 1 and 2, EOC MTC TS Valee

no

Using the total delta MTC obtained with the most negative feasible MTC
method, the 1icensee dotog'1nod that the Farley, Units 1 and 2, safety
analysis MTC of «5,1 X 107" delta k/k/°F should be increased by the total
delta MTC plus an additiona) amount for conservatism, The resulting EOC,
hot full pgwer, a1l control rods out, MTC for Farley, Units 1 and 2, 1s
=4.3 X 1077 delta k/k/°F, This value replaces the current TS value.
Thus, determination that an MTC for the EOC, hot full gower, all contro)
rods out, reload core 1s less negative than «4.3 X 10™" delta k/k/°F
provides assurance that the safety analysis MTC remains bounding.

The Ticensee also performed an analysis to determine the surve!)lance
requirement value of the all control rods out reload core at 300 ppm of
boron, Analysis of reload cores similar to Farley, Units 1 agd 2, future
reload designs resulted in & conservative value of 0,65 X 10°" delta
k/k/°F to bound the expected difference in MTCs between the 300 ppm of
boron core condition,to EOC. Thus, the MTC surveillance requirement
value 1s «3.65 X 107" delta k/k/°F compared to the present TS value for
Farley, Units 1 and 2.

The staff has reviewed this determination of the most negative MTC LCO and
surveillance requirement and concluces that they are acceptable.

i f MT PPM

As stated earlier, 1f the measured MTC after reaching 300 ppm of boron s
more negative than the surveillance requirement Timit, the MTC must be
remeasured and compared with the EOC, MTC, LCO value at least once every
14 EFPD during the remainder of the cycle. The licensee has proposed &
note to Survelllance Requirement 4,1,1,.3.b which would allow suspension of
extended MTC measurenert once the equilibrium boron concentration falls
below, 100 ppm, provided thy last measured value 1s less negative than 4,0
X 10 delta k/k/°r, The ilope of a Iine cornecting this secondary
surveillance critorjgn value with the 200 ppm survef)lance requirement
value of -2,65 X 107" delta k/k/°F 15 more characteristic of actual MTC
behavior with core depletion and somewhat less steep than the slope of a
1ine connecting the TS values. Projection of the 1ine connecting the 300
ppm surveillance requirement value and this secondary survefllance
criterfon value to a boron concentration of O ppm (EOC) shows that margin
exists to the £OC, LCO Yimit of ~4.3 X 10™" delta k/k/°F,
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The staff finds this proposed chanje acceptable since 1t conservatively
bounds the maximum change in MTC betwean the 100 ppm equilibrium boron
concentration and the EOC, including the effects of boron concentration
reduction, fuel depletion, and EOC coastdown and also eliminates severa)
measurements near EOC which perturdb reactor operation and generate Targe
volumes of waste water,

f i f F h

Changes in the parameters discussed previously could take place during a
transient to make the MTC more negative than allowed during norma)
operation, The most adverse conditions seen in the affected trensient
events will not result fn a reactivity insertion that would fnvalidate the
conclusions of the FSAR accident ana1¥sos. Thus, the MDC used as a basis
for the most negatfve feasible, MTC, TS will not change, The reload
safety nna1{s1s process will include verification that the MDC safety
enalysis value remains valid, The staff concludes that this verification
process for the safety analysis MDC {s acceptable.

3.0 SUwRY

Rased on the review discussed above, the sta’f concludes that the proposed
changes to the most negative MTC TS, the MTC surveillance requirement
value at or near 300 ppm of boron core conditicn, and the associated
Bases; as well as the suspension of MTC measurements at less than 100 ppm,
ore acceptable for the following reasons:

(1) The most negative feasible MTC method considered the important
factors affecting the MTC and the 1imits on these factors.

(2) Approved computer codes and methods were used in the analyses,

(3) The MIC measurement at or near 300 ppm of boron will provide
assurance that the MTC at EOC, hot full power, all contro! rods out
conditions will be less negative than the safety analysis MTC,

(4) Future reloads for Farley, Units | and 2, will be analyzed to confirm
the most negative MTC TS at EOC and the MTC survei)lance requirement
at a core condition of 300 ppm of boron,

(§) The difference between the surveillance requirement at or below 100
ppm 0f boron and the limiting EOC NTC value conservatively bounds the
?:xilundcgsggc fn MTC between the 100 ppm boron concentration and the

cense :

(6) Future relcads for Farley, Units 1 and 2, wil) be analyzed to confirm
the applicability of the safety analysis value of the MDC,



4.0 ENVIRONMENTAL CONSIDERATION

These amendments change a requirement with respect to installation or

use of a facility component located within the restricted areas as defined
fn 10 CFR Part 20 and chance the surveillance requirements, The staff

has determined that these amendments involve no significant increase in
tha amounts, and no significant change in the types of any effluents that
mey be released off site, and that there 15 no significant increase in
individual or cumu'stive occupational radfatfon exposure, The Commission
has previously fssued a proposed finding that these amendments involve no
significant hazards consideration, and there has been no public comment on
such finding, Accordingly, these amendments meet the eligibility criteria
for categorical exclusion set forth in 10 CFR 51.22(¢)(9). Pursuant to 10
CFR 61,22(b), no environmenta) impact statement or environmental
astessment need be prepared in connection with the issuance of these
amendments .

5.0 CONGLUSION

The Commission made & proposed determination that this amendment involves
no significant hazards consideration which was published in the 5’?!5!%
5,3**;§£'£55 FR 34363) on August 22, 1990, and consulted with th

0 & « No public comments or requests for hearing were received, and
the State of Alabama did not have any comments,

The staff has concluded, based on the considerations discussed above,

that: (1) there 1s reasonable assurance that the health and safety of the
public will not be endangered by cveretion in the proposed manner,

(2) such activities will be conducted in comp'iance with the Commission's
regulations, end (3) the fssuance of these amendments will not be inimical to
the common defense and security or to the health and safety of the public,

6.0 REFERENCES

1. Letter from W, G, Hairston, 111 (APCo) to USNRC, dated July 13, 19%0,
2, "Safety Evaluation Supporting a More Negative EOL Moderator
Temperature Coefficient Technical Specification for the
Joseph M, Farley Nuclear Plant Units 1 and 2," WCAP-11953
(proprietary) and WCAP-11954 (nen-proprietary), December 1988,

3, "Standerd Technical Specifications for Westinghouse Pressurized
Water Reactors," NUREG-0452, Revision 4, issued Fall 1981,
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""’..\‘,.. * December 21, 1990

Docket Nos, 50-348
and 50364

Mr. W, G, Hafrston, 111
Senfor Vice President
Alabama Power Conpln{

40 Inverness Center Parkway
Post Office Box 129§
Birmingham, Alabama 35201

Dear Mr, Hairston:

SUBJECT: ISSUANCE OF AMENDMENT NO, 86 TO FACILITY OPERATING LICENSE
NO, NPF-2 AND AMENDMENT NO, 50 TO FACILITY OPERATING LICENSE NO.
NPF-8 REGARDING END-OF-LIFE MODERATOR TEMPERATURE COEFFICIENT
- JOSEPH M, FARLEY NUCLEAR PLANT, UNITS 1 AND 2,
(TAC NOS, 77163 AND 77164)

The Nuclear Regulatory Commission has issued the enclosed Amendment No. 86 to
Facility Operating License No. NPF-2 and Amendment No. 80 to Facility
Operating License No. NPF-8 for the Joseph M, Farle Kuclear Plant, Units

1 and 2. The amendments consist of changes to the Technical Specifications
in response tc your submittal dated July 13, 1990.

The amendments change the Technica) Specifications to modify the most
negative moderator temperature coefficient Timiting condition for
gporat1on.1the associated surveillance requirements, and the associated
ases section,

A copy of the related Safety Evaluation is enclosed. A Notice of Issuance
will be included n the Commissfon's bi-weekly feders] Register notice.

Sincerely,

Al 7 o

Stephen T, Hoffman, Project Managur

Project Directorate 111

Division of Reactor Projects - 1/11

Office of Wuclear Reactor Regulation

Enclosures:

1. Amendment No, 46 to NPF.?
2. Amendment No., 50 to NPF.8
3. Safety Evaluation

cc w/enclosures:
See next page
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Birmingham, Alabama 356201

Mr. B, L. Moore
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Alabama Power Company
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Birmingham, Alabama 35201

Mr. Louis B, Long, General Manager
Southern Company Services, Inc.
Houston County Commission

P. 0, Box 2625

Birmingham, Alabama 35202

Mr. D. N, Morey

General Manager - Farley Nuclear Plant
P. 0. Box 470 :

Ashford, Alabama 36312

Mr. J, D, Woodward

Vice<President « Nuclear
Farley Project

Alabama Power Company

P, 0, Box 129%

Birmingham, Alabama 35201

Joseph M, Farley Nuclear ®lant

Resident Inspector

U.S, Nuclear Regulatory Commission
F. 0, Box 24 - Route 2

Columbia, Alabama 36319

Regional Administrator, Region 11!
U.S, Nuclear Regulatory Commission
10] Marfetta Street, Suite 2900
Atlanta, Georgia 30323

Chairman
Houston County Commission
Dothan, Alabama 36301

Claude Earl Fox, M.D,

State Health Officer

State Department of Public Health
State Office Building
Montgomergy, Alabama 36130

James H, Miller, 111, Esq.
Balch and Bingham

P, 0. Box 306

1710 Sixth Avenue North
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20656

ALABAYA PONER_COMPANY
T N0, 50-
QQ“PH M, FARLEY !ﬁkak :LM!. UNIT 1

Amendment No, 86
License No, NPF.?

The Nuclear Regulatory Commission (the Commission) has found that:

Al

The application for amendment by Alabama Power “ompany [the
licensee), dated July 13, 1990, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act),
and the Commissiun's rules and regulations set forth in 10 CFR
Chapter 1;

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

There 1s reasonable assurance (1) that the activities authorized by
this amendment can be condurted without endangering the health and
safety of the public, and (i1) that such activities will be conducted
in compliance with the Commission's regulations;

The issuance of this 1icense amendment will not be inimical to the
common defense and security or to the health and safety of the
public; and

The {1ssuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable réquirements have
been satisfied,

Accordingly, the license is amended by changes to the Technical
Specifications, as indicated in the attachment to this 1icense amendment;
and paragraph 2.C.(2) of Facility Operating License No. NPF.? is hereby
amended to read as follows:



(2) lechnical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. &6 , are hereby incorporated 1n the

license, The licensee shall operate the facility in accordance with
the Technical Specifications,

3. This license amendment is effective as of 1ts date of {ssuance.

FOR THE NUCLEAR REGULATORY COMMISSION

G lon L. hilomnare
Elinor G, Adensam, Director
Project Directorate 111

Divisien of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: Decembor 21, 19900



ATTACHHENT TO LICENSE AMENDMENT NO.

TO FACILITY OPERATING LICENSE NO. NPF-

€

DOCKFT NO, 50348

Replace the following pages of the Appendix A Technica) Specifications with

the enclosed pages. The revised areas are 1ndicated by marginal )ines.

Remove Pages Insert Pages

3/4 1.4
3/4 1-8

B 3/4 1.1




REACTIVITY CONTROL SYSTEMS
MODERATOR TEMPERATURE COEFFICIENT
LIMITING CONDITION FOR OPERATION
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3.1.1.3 The moderator temperature coefficient (MT7) shall be:

a. Less than or equal to 0.5 x 10" ' delta k/k/°F for the all rods
vithdravn, beginning of cycle life (BOL), belov 70X THERMAL
POVER condition. Less than or equal to 0 delta k/k/°F at or
above 70X THERMAL FOVER.

b. Less negative than -4.3 x 10°" delta k/k/°F for the all rods |
vithdrevn, end of cycle 1ife (EOL), RATED THERMAL POVER
condition.

APPLICABILITY: Specification 3.1,

3.1 « MODES 1 and 2* only#
Specification 3.1.1.

a
b - MODES 1, 2 and 3 only#d

3
3.
ACTION;

A, Vith the MTC more positive than the limit of 3.1.1.3.a above,
operation in MODES 1 and 2 may procmed provided:

1. Control rod withdraval limits are established and maintained
sufficient to restore the MTC *o vithin itz limit vithin 24
hours or be in HOT STANDBY within the next 6 hours. These
vithdraval limits shall be in addition to the insertion limits
of Specification 3.1.3.6.

2, The control 10ds are maintained vithin the vithdraval limits
estehlished above until a subsequent calculation verifies that
the MTC has been restoired to vi'hin its limit for the all rods
vithdravn condition.

3. h Special Report is prepared and subritted to the Commission
pursuant to Specification 6.9.2 vitiiin 10 days, describing the
value of the measured MTC, the f.cerim control r~4 withdraval
limits and the predicted average core burnup ne <ssar; for
restoring the positive MTC to within its limit fo. the all
rods withdvravn condition,

b, Vith the MTC more negative than the limit of 3.1.1.3.b above, be
in HOT SHUTDOWN within 12 hours.

FUTThR,,, greater than or equal to 1.0

# See Special Test Exception 3,10.3

FARLEY-UNIT 1 374 1-4 Amendment No 87, 86




REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS

"us A 2T - BN NEREET RS RN N

The MTC shall be determined to | § limits during each
e as follows:

The MTC shall be measured and compared to the BOL limit of
Specificution 3.1.1.3.a, above, prior to initial operation above
X of RATED THERMAL POVER, after each fuel loading.

The MTC ¢ 311 be measured at any THERMAL POVER and compared to

3.65 x 10 jelta k/k/°F (all rods withdravn, RATED THERMAL
POVER condition) within 7 EFPPD afte: reaching an equilibrium
boron concentration of 300 ppm. 1In the .vent this comparison
indicates the MTC is more n gative than -3.4%5 x 10 delta
k/k/°F, the MTC shall be remeasured, and compared to the EOL MTC
limit of specification 3.1.1.3.b, at least once per 14 EFPD
during the remainder of the fuel cycle. (1)

(1) Once Eﬂzuoquil\ttium boron concentration ( rods withdrawn, RATED
THERMAL POVER condition) i= 100 ppm or les: further measurement of
the MTC in accordance with 4.1.1.3.b may be suspended, providing that
the measured MTC at an equilibrium boron concentration less than or
equal to 100 ppm is less negative than -4.0 x 10°" delta k/k *F.

Amendment No.

|
|
|
|
|
?




3/4,1 REACTIVITY CONTROL &.»>TEMS

BASES
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3/4,1.1 BORATION CONTROL

3/4.1.1.1 AND 3/4.1.1.2 SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made
subcritical from all operating conditions, 2) the reactivity transients
associated vith postulated accidznt conditions are controllable within
acceptable limits, and 3) the reactor vill be maintained sufficiently
subcritical to preclude inadvertent criticality in the shutdown condition.

SHUTDOVN MARGIN requirements vary throughout core life as a function of
fuel depletion, RCS boron concentration, and RCS T.v'. The most
restrictive condition eccurs at EOL, with T ___ at no load operating
temperature, and is asrociated vith a postuin!cd steam line break accident
and resulting uncontrolled RCS cooldown. In the analysis of this accident,
a minimum SHUTDOWN MARGIN of 1.77% delta k/k is required to control the
reactivity transient, Accordingly, the SHUTDOWN MARGIN requirement is
based upon this limiting condition and is consistent vith FSAR safety
analysis assumptions. With T, _ less than 200°F, the reactivity transients
resulting from a postulated stedm line break cooldovn are minimal and a 1X
delta k/k SHUTDOVN MARGIN provides adeguate protection.

3/4,1,1.3 MODERATOR TEMPERATURE COEFFICIENT

The limitations onh moderator temperature coefficient (MTC) are provided to
ensure that the value of this coefficient ren.ins within the limiting
condition assumed in the FSAR accident and transient analyses.

The MTC values of this specification are applicable to a specific set of
plant conditions; accordingly, verification of MTC values at conditions
other than those explicitly stated will require extrapolation to those
conditions in order to permit an accurate comparison.

The most negative MTC value equivalent to the most pcsitive moderator
density coeffirient (MDC) vas obtained by incrementa.ly correcting the MDC
used in the FSAR analyses to nominal operating condiriiuns. These
corrections involved: (1) a conversion of the MDC used in the FSAR safety
analyses to its equivalent MTC, based on the rate of change of moderator
dencity vith temperature at RATED THERMAL POVER conditions, and (2)
subtracting from this value the largest differences in MTC observed
betveen EOL, all rods withdrawn, RATED THEMAL PUVER conditions, and those
most adverse conditions of moderator temperature and pressure, rod
insertion, axial pover skeving, and xenon concentration that can occur in
normal operation and lead to a significantly more negative EOL MTC at
RATED THERMAL POVER. These corrections transformed the MDC value yaod in
the FSAR safety analyses into the limiting MTC value of -4.3 x 107" delta
k/k/°F. The surveillance requirement MTC value of -3.65 X 10" delta
k/k/°F represents a conservative MTC value at a core condition of 300 ppm
equilibrium boron concentration, and is obtained by making cotre;'*ons for
burnup and soluble boron to the limiting MTC value of -4.3 x 10" gelta
k/k/°F.

FARLEY-UNIT 1 B 3/4 1-1 Amendment No. 26, 86



REACTIVITY CONTROL SYSTEMS

BASES
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MODERATOR TEMPERATURE COEFFICIENT (Continued)

Once the equilibrium boron concentration falls belov 100 ppm, MTC
measurements may be suspended provised the measured MTC value at an
equlllbriu, boron conceniration < 100 ppm is less negative than

~4,0 x 1077 delta k/k/°F. The defcfencc betveen this value and the
limiting EOL MTC value of -4.3 x 107" delta k/k/°F conservatively bounds
the maximum change in MTC betwveen the 100 ppm equilibrium boron
concentration (all rods vithdrawvn, RATED THERMAL POVER condition) and the
licensed end-of-cycle, including the effects of boron concentration
reduction, fuel depletion, and end-of-cycle corstdown,

The surveillance requirements for measurement of the MTC at the beginning
and near the end of the fuel cycle are adequate to confirm that the MTC
remains wvithin its limits since this coefficient changes slowly due
principally to the reduction in RCS boron concentration associated with
fuel burnup.

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical wich
the Reactcr Coolant System average temperature less than 541°F. This
limitation is required to ensure 1) the moderator temperature coefficient
is wvithin its analyzed temperature range, 2) the protective instrumentation
is within its normal operating range, 3) the P-12 interlock is above its
setpoint, 4) the pressurizer is capable of being in an OPERABLE status vith
a steam bubble, and 5) the reactor pressure vessel is above its minimum
RT, .y temperature.

3/4.1.2 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is

ava lable during each mode of facility operation. The components required
to perform this function include 1) borated vater sources, 2) charging
pumps, 3) separate flow naths, 4) boric acid transfer pumps, and 5) an
emergency pover supply from OPERABLE diesel generators.

Vith the RCS average temperature above 200°F, a minimum of two boror

injection flov paths are required to ensure single functional capability in
the event an assumed failure renders one of the flow paths inoperable. The
boration capablility of either flow path is sufficient to provide a SHUTDOWN

FARLEY-UNIT 1 B 3/4 1-2 Amendment No. 26, 86
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ALAL, R_COMPANY
DOCKET NO. 50-364

JOSEPH M, FARLEY NUCLEAR PLANT, JNIT 2
AMENDMENT TO FACILITY OPERATI'G LICENSE

Amendment No. gn
License No, NPF.8

The Nuclear Regulatory Commission (the Commission) has found that:

A. The applicaifon for amendment by Alabama Power Company (the
licensee), dated July 13, 1990, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act),
and the Commissfon's rules and regulations set forth in 10 CFR
Chapter [;

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

C. There is reasonable assurance (1) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the public, and (11) that such activities will be conducted
in compliance with the Commission's regulations;

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

E. The fssuance of this amendment 1s in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
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-8 is hereby
amended to read as follows:



(2) Technical 1ficati

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 50 , are hereby incorporated in the
license. Alabama Power Company shall operate the facility in
accordance with the Technical Specifications.

3. This license amendment 1s effective as of its date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION
Original Signed By:

Elinor G, Adensam, Director

Project Directorate 11-1

Division of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: December 21, 1990

----------------------------------
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HMENT T N T
TO FA TY OPERATIN NSE NO, NPF-

DOCKET N0, _80-364

Replace the following pages of the Appendix A Technical Specifications with
the enclosed pages. The revised areas are indicated by marginal lines.

Remove Pages Insert Pages
3/8 1-4 3/4 1-4
3/4 1-5 3/4 1.5

B 3/4 1-1 B 3/4 1-1

B 3/4 1.2 B 3/4 1.2



REACTIVITY CONTROL SYSTEMS
MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OFERATION
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3.1.1.3 The moderator temperature coefficient (MTC) shall be:

a. Less than or equal to 0.5 x 10" delta k/k/°F for the all rods
vithd.awn, beginning of cycle life (BOL), belov 70X THERMAL
POVER condition. Less than or equal to O delta k/k/°F at or
above 70X THERMAL POVER.

b. Less negative than -4.3 x 107" delta k/k/°F for the all rods |
vithdravn, end of cycle life (EOL), RATED THERMAL POVER condition.

APPLICABILITY: Specification 3.1.1.3.a - MODES 1 and 2% only#
Specification 3.1.1.3.b - MODES 1, 2 anc 3 onliy#

ACTION:

a. Vith the MTC more positive than the limit of 3.1.1.3.a above,
operation in MODES 1 and 2 mer proceed provided:

1. Control rod virthdraval limits are established and maintained
sufficient to restore the MTC to within its limit within 24 hours
or be in HOT “TAWI BY within the next 6 hours. These wvithdraval
limits shall be in addition to the insertion limits of
Specification 3.1.3.6.

2. The control rods are maintained within the vithdraval limits
established above until a subsequent calculation verifies that the
MTC has been restored to within its limit for the all rods
vithdrawvn condition.

3. A Spucial Report is prepared and submitted to the Commissicn
pursuant to Specification 6.9.2 vithin 10 days, describing the
value of the measures :TC, the interim control rod vithdraval
limits and tie predicted average core burnup necessary for
restoring the positive MTC to vithin its limit for the all rods
vithdravn concition.

b. With the MTC mo-e negative than the lim‘t of 3.1.1.3.b above, be
in HOT SHUTDOWN vithin 12 hours.

* With K ,, greater than cr equal to 1.0

% See Special Test Exception 3.10,3

FARLEY-UNIT 2 3/4 1-4 Amendment No. #9, 80



REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS
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4.1.1.3 The MTC shall be determined to be within its limits during each
fuel cycle as follovs:

a. The MTC shall be measured and compared to the BOL limit of
Specification 3.1.1.3.a, above, pricr to initial operation above
5% of RATED THERMAL POVER, after each fuel loading.

b. The MTC :ha}l be measured at any THERMAL POVER and compared to
-3.65 x 107" delta k/k/°F (all rods vithdrawvn, RATED THERMAL |
POVER condition) within 7 EFPD after reaching an equilibrium
boron concentration of 300 ppm. 1In the event this sonpcrtlon
indicates the MTC is more negative than -3.65 x 107" delta
k/k/®F, the MTC shall be remeasured, and compared to the EOL MTC
limit of specification 3.1.1.3.b, at least once per 14 EFPD
during the remainder of the t. [ cycle. (1) |

(1) Once the equilibrium boron concentraticn (all rods withdrawvn, RATED I
THERMAL POVER condition) is 100 ppm or less, further measurement of
the MTC in accordance vith 4.1.1.3.b may be suspended, providing that
the measured MTC at an equilibrium boron concentr’tion less than or
equal to 100 ppm is less negative than -4.0 x 107" delta k/k/°F,

FARLEY-UNIT 2 3/4 1-5 Amendment No. 80



3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4,1.1 BORATION CONTROL

3/74.1.1.1 AND 3/4.1.1,2 SHUTDOVN MARGIN

A sufficient SHUTDOVN MARGIN ensures that 1) the reactor can be made
subcritical from all operating conditions, 2) the reactivity transients
assoclated vith postulated accident conditions are controllable vithin
acceptable limits, and 3) the reactor vill be maintained sufficiently
subcritical to preclude inadvertent criticality in the shutdovn condition.

SHUTDOVN MARGIN requirements vary throughout core life as a function of
fuel depletion, RCS boron concentration, and RCS T,.q+ The most
restrictive condition occurs at ECL, with T vq @t Nno load operating
temperature, and is associated vith a postuln!od steam line break accident
and resulting uncontrolled RCS cooldown. In the analysis of this accident,
a minimum SHUTDOWN MARGIN of 1.77X% delta k/k is required to control the
reactivity transient. Accordingly, the SHUTDOVN MARGIN requirement is
based upon this limiting condition ard is consistent with FSAR safety
analysis assumptions. With T vq €8s than 200°F, the reactivity transients
resulting from a postulated stedm line break cooldovn are minimal and a 1X
deita k/k SHUTDOWN MARGIN provides adequate protection.

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT

The limitations oh moderator temperature coefficient (MTC) are provided to
ensure that the value of this coefficient remains vithin the limiting
condition assumed in the FSAR accident and transient analyses,

The MTC values of this specification are applicable to a specific set of
plant conditions; accordingly, verification of MTC values at conditions
other than those explicitly stated vill require extrapolation to those
conditions in order to permit an accurate comparisen,

The most negative MTC value equivalent to the most positive moderator
density coefficient (MDC) was obtained by incrementally correcting the MDC
used in the FSAR analyses to nominal operating conditions. These
corrections involved: (1) a conversion of the MDC used in the FSAR safety
analyses to its equivalent MTC, based on the rate of change of moderator
density with temp~rature at RATED THERMAL POVER conditions, and (2)
subtracting from "his value the largest differences in MTC observed
betveen EOL, all rods withdrawn, RATED THEMAL POVER conditions, and those
most adverse conditions of moderator temperature and pressure, rod
insertion, axial powver skewing, and xenon concentration that can ocecur in
normal operation and lead to a significantly more negative EOL MTC at
RATED THERMAL POVER. These corrections transformed the MDC value ysed in
the FSAR safety analyses into the limiting MTC value of -4.3 x 10” ' delta
k/k/°F. The surveillance requirement MTC value of -3.65 X 10”* delta
k/k/°F represents a couservative MTC value at a core condition of 300 ppm
equilibrium boron concentration, and is obtained by making corre;tions for
burnup and scluble boron to the limiting MTC value of -4.3 x 10°" delta
k/k/°F.

FARLEY-UNIT 2 B 3/4 1-1 Amendment No. 80



REACTIVITY CONTROL SYSTEMS
BASES

MODERATOR TEMPERATURE COEFFICIENT (Continued)

Once the equilibrium boron concentration falls below 100 ppm, MTC
measurements may be suspended provided the measured MTC value at an
equlllbriu, boron concentration < 100 ppm is less negative than

<4,0 x 107" delta k/k/°F. The dItf.{cncc betveen this value and the
limiting EOL MTC value of -4.3 x 107" delta k/k/°F conservatively bounds
the maximum change in MTC betveen the 100 ppm equilibrium boron
concentration (all rode withdrawn, RATED THERMAL POVER condition) and the
licensed end-of-cycle, including the effects of boron concentration
reduction, fuel depletion, and end-of-cycle coastdown.

The surveillance requirements for measurement of the MTC at the beginning
and near the end of the fuel cycle are adequate to confirm that the MTC
remains vithin its limits since this coefficient changes slovly due
principally to the reduction in RCS boron concentration associated vith fuel
burnup.

3/4,1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical vith
the Reactor Coolant System average temperature less than 541°F. This
limitation is required to ensure 1) the moderator temperature coefficient is
within its analyzed temperature range, 2) the protective instrumentation is
vithin its normal operating range, 3) the P-12 interlock is above its
setpoint, 4) the pressurizer is capable of being in an OPERABLE status vith
a steam bubble, and 5) the reacter pressure vessel is above its minimum
RT,,, 'emperature.

3/4.1.2 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is
available during each mode of facility operation. The components required
to perform this function include 1) borated vater sources, 2) charging
pumps, 3) separate flow paths, 4) boric acid transfer pumps, and 5) an
emergency pover supply from OPERABLE diesel generators.

With the RCS average temperature above 200°F, a minimum of two boron

injection flov paths are required to ensure single functional capability in
the event an assumed failure renders one of the flow paths inoperable. The
boration capability of either flov path is sufficient to provide a SHUTDOWN

FARLEY-UNIT 2 B 3/4 1-2 Amendmen. 'n, B0



