UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON D C 20866

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 72
License No. NPF-30

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

A. The application for amendment filed by Union Electric Company (UE,
the licensee) dated January 14, 1992, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's rules and regulations set forth in 10
CFR Chapter 1;

B. The facility wil) operste in conformity with the application, the
provisions of the Act, and thz rules and regulations of the
Commission;

L There 15 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;

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

Rs The issuance of this amendment is in accordance with 10 CFR Part

§1 of the Commission's regulations and all applicable requirements
have been satisfied.

2. 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-30 is hereby
amended to read as follows:
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(2) lechnica) fpecifications and Environmental Protecton Plan

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 72 |, and the Environmenta) Protection Plan
contained in Appendix B, both of which are attached hereto, are
hereby incorporated into the license. UL shall operate the
facility in accordance with the Technica) Specifications and the
Environmental Protection Plan.

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

FOR THE NUCLEAR REGULATORY COMMISSION

T Bl

John N. Hannun, Director

Project Directorate 111-3

Division of Reactor Projects 111/1v/V
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of i1ssuance: August 5, 1992
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| ALTACHMENT 1O LICENSE AMENDMENT NO,72
| QPERATING LICENSE NO. NPF-30

E

Revise Appendix A Technical Specifications by removing the pages identified
below and inserting the enclosed pages. The revised pages are identified by
the captioned amendment number and contain marginal lines indicating the ares
of change. Corresponding overleaf pages are provided to maintain document
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completeness.
REMOVE INSERT
| 2-8 2-8
i 3/4 2-) 3/4 2-1
| 3/4 2-2 3/4 2-2
| 3/4 2-2(a) .
3 3/4 2-6 3/4 2-6
| 174 2-7 3/4 2-7
| /4 2-7(a) 3/4 2-1(a)
f T4 2-7(b) 3/4 2-7(b)
{ - 3/4 2-7(c)
{ ) 3/4 2-8
| 6-21 §-21
{ 6-21(a) 6-21(a)
B 3/4 21 B 3/4 2-1
B 3/4 2-2 B 3/4 2-2
B 3/4 2-3 B 3/4 2-3
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TABLE 2.2-1 (Contirued)
TABLE NOTATIONS

- (1 + 15) 1 - T'7 o . 4% =
) <ot 1K, - K (,,,:g, UG5 T') * Ky(P - P*) - £,(a1))

Measured AT

Lead- 1ag compensator ~n measured AT,

Time constants wtilized in lead-lag compensater Yor AT, ¢, = 8 s,
I = 3 s,

Lag compensator on measured AT,

Time constant utilized in the lag compensator for AT, 1, = 0 s,
Indicated 2T at RATED THERMAL POWER:

1.15;

0.0251/°F ;

The function generated by the lead-lag compensator fer 1
dynamic compensation; e

Time constants utilized in the lead-lag compensator for '“9' Te = 28 s,
Ry 4 e

Average temperature, °F;

lag compensator on measured 1“9;

Time constant utilized in the measured Y“ lag compensator, 14 - 0 5]
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3/4.2  POWER DISTRIBUTION LIMITS
3/8.2.1  AXIAL FLUX DIFFERENCE
LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within:

a. The allowed operating space as specified in the CORE OPERATING
LIMITS REPORT (COLR) for Relaxed Axial Offset Control (RAOC)
operation, or

b. The target band specified in the COLR about the target flux
difference during RESTRICTED AFD OPERATION (RAFDO).

APPLICABILITY: MODE 1 above 50% of RATED THERMAL POWER.*

ACTION:

a. For RAOC nperation with the indicated AFD outside of the limits
specified in tne COLR,

1. Either restore the indice”ed AFD to within the COLR
1imits within 15 minutes, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL
POWER within 30 minutes and reduce the Power Range
Neutron Flux=High Trip setpoints to less than or equal
to 557 of RATED THERMAL POWER within the next 4 hours.

b, For RAFDO above APLND'" with the indicated AFD outside of the
applicable target band about the target flux difference:

1. Either restore the indicated AFD to within the COLR
specified target band limits within 15 minutes, or

ND

2. Reduce THERMAL POWER to less than APL" and discontinue

RAFDO within 30 minutes.

c. THERMAL POWER sha)! not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD is within the limits specified
in the COLR.

* See Special Test Exception 3.10.2.

bl APL"D is the minimum allowable (nuclear design) power level for RESTRICTED
AFD OPERATION and is specified in the CORE OPERATING LIMITS REPORT per
Spec‘ficacion 6.9.1.9.

CALLAWAY - UNIT 3/4 241 Amendment No. 29,44,BB,72
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POWER MITS
SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AFD shall be determined to be within its limits during

POWER OPERATION above 50% of RATED THERMAL POWER by:
8, Monitoring the indicated AFD for each OPERABLE excore channel:

1. At least once per 7 days when the “FD Monitor Alarm 18 OPERABLE,
and

At least once per hour for the first 24 hours after restoring
the AFD Monitor Alarm to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channe) at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is
inoperable. The 1og?ed values of the indicated AFD shall be assumed
to exist during the interval preceding each 10gging.

4.2.1.2 The indicated AFD shal)l be considered outside of its 1imits when at
least two OPERABLE excore channels are indicating the AFD to be outsidi: the
Timits.

4.2.1.3 The target flux difference of each OPERABLE excore channel shall be
determined by measurement at least once per 92 Effective Full Power Days. The
provisions of Specification 4.0.4 are not applicable.

4,2.1.4 The target flux differencz shall be updated at least once per 3)
Effective Full Power Days by either determining the target flux difference
in conjunction with the surveillance requirements of Specification 3/4.2.2
or by linear interpolation between the most recently measured value and the
calculated value at the end of the cycle life. The provisions of Specifica-
tion 4.0.4 are not applicable.

CALLAWAY = UNIT 3/4 2-2 Amendment No.2B.A#,BB/J2
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POMER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

4.2.2.2 For Normal Operation, FU(z) shall be evaluated to determine if FQ(z)
is within its l1imits by:

a. Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER greate- than 5% of RATED THERMAL POWER.

b. Increasing the measured F.(2) component of the power distribution
map by 3% to accouny for Ranufacturing tolerances and further
increasing the value by 5% to account for measurement uncertainties.
Verify that the requirements of Specification 3.2.2 are satisfied. |

c. Satisfying the following relationship:

RTP .
™ F x K(Z) for P . 0.%
Fn'iZ) « §
Q 1
: NO

RTP ‘
M F x K(2) for P <« 0.5
Frn (2) « £
¢ . diz,No X 0.5

where Fg (Z) 1s the measured FQ(Z) increased by the allowances for

manufacturing tolerances and measurement uncertainty, FRTp is the

FQ Timit, K(Z) 1s the normalized FQ(Z) as a function of core height,

P is the relative THERMAL POWER, and H(Z)No is the cycle dependent,

Normal Operation function that accounts for power distribution

transients encountered during Normal Operation. FSTP. K(Z) and

N(Z)NO are specified in the lore Operating Limits Report as per

Specification 6.9.1.9.

d. Measuring FQ”(z) according to the following schedule:

1. Upon l:h1eving equilibrium conditions after exceeding, by 10%
or more of RATED THERMAL POWER, the THERMAL POWER at which
Fqlz) was last determined,* or

2. At least uvace per 31 Effective Full Power Days (EFPD), whichever
occurs first,

*During power escalation at the beginning of each cycle, power level may be
increased until a power level for extended operation (expected operation at
a power level for greater than 72 hours) has been achieved after which a
power distribution map will be obtained.

CALLAWAY - UNIT 3/4 2-6 Amendment No. 28,44,82,72
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

4.2.2.2 (Continued)

g. The limits specified in Specifications 4.2.2.2.¢, 4.2.2.2.e, and
4.2.2.2.1 above are not applicable in the following core plane
regions:

| 1. Lower core region from O to 15%, inclusive.
| 2. Upper core region from 85 to 100%, inclusive.

| 4.2.2.3 RESTRICTED AFD OPERATION (RAFDO) is permitted at powers above APLNU* |
' if the following conditions are satisfied:

a. Prior to entering RAFDO, maintain THERMAL POWER above APLND and less
than or eque1 to that allowed by Specification 4.2.2.2 for at least
the previous 24 hours., Maintain RAFDO surveillance (AFD within the
1imits specified in the COLR) during this time period. RAFDD is then
permitted providing 7HE§BAL POWER 15 maintained between APLND and
APLRhFDO or between APL™YW and 100% (whichever is more limiting) and

SKF65‘11.nce is maintainad pursuant to Specification 4.2.2.4,
APL is defined as:

[ RTP )
PLRAFDO s minimum |FQ K(Z) x 100%

Over 2 |

where Fr (2) 1s the meacured F,(2) increased by the allowances for
manufacfbr ng tolerances and ReaSurement uncertainty. The FO 1imit 1s

FQ . K{Z) 1s the normaiized FQ(Z) as & function of core height,. | :

W(Z)oaep 18 the cycle dependent function that accounts for limited |
power distribution transients encountered during RAFDO. FSTP. K(Z),
and H(Z)RAFDO are tpecified in the Core Operating Limits Report as
per Specification 6.9.1.9.

b. During RAFDO, if the THERMAL POWER is decreased below APLND then the
conditions of 4.2.2.3.a. shal)l be satisfied before re-entering RAFDO.

| 4.2.2.4 During RAFDO, FQ(Z) shall be evaluated to determine if FQ(Z) is
! within its limits by:

a. Using the movable incore detector: to obtain a power distribution
map at any THERMAL POWER above APLND,

*APL"D is the minimum aliowable (nuclear design) power level for RESTRICTED AFD
OPERATION in Specification 3.2.) and specified in the Core Operating Limits
Report as per Specification 6.9.1.9.

CALLAWAY = UNIT 1 3/4 2-7(a) Amendment No. 28,44,.82,72
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POWER DISTRIBUTION LIMITS |
SURVEILLANCE RFQUIREMENTS (Continued)

4.2,2.4 (Continued) |

| b. Increasing the measured Fo(Z) component of the power distribution map
by 3% to account for manugacturing tolerances and further increasing
the value by 5% to account for measurement uncertainties. Verify ‘
that the requirements of Specification 3.2.2 are satisfied.

c. Satisfying the fullowing relationship:

’ -+
FM’ FR 4 A K(Z)

t?) = 0 for p > ap P '
X oW RA 3 :
00

where Fg(Z) is the measured FQ(Z) increased by the allowances for ’

manufacturing tolerances and measurement uncertainty., K(2) 1s the
normalized FQ(Z) as a function of core height. The FQ' imit is FQ

P is the r ative THERMAL POWER. W(2) Fop 18 the cycle dependent
function that accounts for limited p0u8¢ HQstribution transients

encountered during RAFDO. quTP. K(2), and H(Z)RAFDO are specified in
the Core Operating Limits Report as per Specification 6.9.1.9.

RTP

d. Measuring Fg(z) in conjunction with target flux difference determi-
nation according to the following schedule:

1.  Prior to entering RAFDD after satisfying Section 4.2.2.3
unless a full core flux map has been taken in the previous
31 EFPD with the relative thermal power having been maintainea
above APL"Y for the 24 hours prior to mapping, and
2. At least once per 31 Effective Full Power Days.
€. With measurements indicating
i mrmme&z)
; over 2 RTET*

has increased since the previous determination of FE(:) either of
the following actions shall be taken:

1. Fg(z) shall be increased by 2 percent over that specified in
4.2.2.4.c, or

CALLAWAY - UNIT ) 3/4 2-7(b) Amendment No. 28,44,.82.72
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POWER D \ MIT
SURVEILLANCE REQUIREMENTS (Continued)

4.2.2.4 (Continued)

2. F"(z) shall be measured at least once per 7 EFPD unti) two
sUccessive maps indicate that

ma » 1 mum fFM(z);1s not increasing.
over z i3 }

f. With the relationship specified in 4.2.2.4.¢c above not being satisfied, I
either of the following actions shall be taken:
1. Place the core in an equilibrium condition where the 1imit '
in 4,2.2.2.¢ 1s satisfied, and remeasure Fg(z). or
2. Comply with the requirements of Specification 3.2.2 for Fq(z) |

exceeding 1ts 1imit by the percent calculated with the foYlowing
expression:

(max. over z of /FQ(2) W(2)RaFD0) ) -1 | x 100 for P » APLND

PRTP % Kk(2) ’/)

e

g. The limits specified in 4.2.2.4.¢c, 4.2.2.4.¢e, and 4.2.2.4.f above
are not applicable in the following core plane regions:

1. Lower core region from 0 to 15 percent, inclusive.
2. Upper core region from 85 to 100 percent, inclusive.

| 4,2.2.5 When F.(2) 1s measured for reasons other than meetiry the requirements
! of Spocificatioﬂ 4.2.2.2 or 4.2.2.4, an overall measured Fo(zg shall be

obtained from a power distribution map and increased by 2% to account for
manufacturing tolerances and further increased by 5% to account for measurement
uncertainty.

CALLAWAY - UNIT ) 3/4 2-7(¢) Amendment No. 28,44,88,72
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3/8.2  POMER DISTRIBUTION LIMITS
BASES

———

—

The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operation) and Il (Incidents of Moderate Frequency)
events by: (1) maintaining the minimum DNBR in the core at or above the safety
analysis ONBR 1imits during normal operation and in short-term transients, and
(2) Mimiting the fission gas release, fuel pellet temperature, and cladding
mechanical properties to within assumed design criteria. In addition, 1imiting
the peak linear power densit, during Condition | events pro-ides assurance that
the initial conditions assumed for the LOCA analyses are met and the ECCS
acceptance criteria limit of 2200°F is not exceeded.

The definition of certain hot channel and peaking factor; as used in
these specifications are as follows:

Full) Heat Flux Hot Channel Factor, is defined as the maximum local heat flux

J on the surface of a fuel rod at core elevation 7 divided by the average
fue) rod heat flux, allowing for manufacturing tolerances on fuel
pellets and rods; and

LM Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of
tne integral of 1inear power along the rod with the highest integrated
power to the average rod power.

3/8.2.) AXIAL FLUX DIFFERENCE
The 1imits on AXIAL FLUX DIFFERENCE (AFD) assure that the FolZ) upper bound
envelopes of the F. 1imit specified in the Core Operating Limits“Report (COLR)
times the normaliz®d axiz) peaking factor are not exceeded during either normal
operaticn or in the ecvert of xenon redistribution following power changes.

Target flux difference is determined at equilibrium xenon conditions. The
full-length rods may be positioned within the core in accordance with their
respective insertion 1imits and should be inserted near their norma) position
for steady-state operation at high power levels. The vilue of the target flux
difference obtained under these conditions divided by the fraction of RATED
THERMAL POWER is the target flux difference at RATED THERMAL POWER for the
associated core burnup conditions, Target flux differences for other THERMAL
POWER levels are obtained by multiplying the RATED THERMAL POWEK value by the
appropriate fractional THERMAL POWER level. The periodic updating of the target
flux difference value is necessary to reflect core burnup considerations.

At power levels below APLND. the 1imits on AFD are specified in the
COLR for RAQC operation, These limits were calculated in a manner such
that expected operational transients, €.9., load follow operations, would
not result in the AFD deviating outside of those 1imits. However, in the
event such a deviation occurs, the 15 minute period of time allowed outside

CALLAWAY - UNIT 1 B 3/4 2-1 Amendment No. 1B, 2§ AA/, §3, 72










POWER DISTRIBUTION LIMITS

BASES

and 3/4.2.3 (gEAT FLUé)HOT CHANNEL FACTOR AND NucggAR ENTHALPY RXSL
, ontinye

Each of these is measurable but will normally only be determined period-
ically as specified in Specifications 4.2.2 and 4.2.3. This periodic surveil-
lance 1s sufficient to ensure that the limits are maintained provided:

a. Control rods in a single group move together with no individual
rod insertion differing by more than + 12 steps, indicated, from
the group demand position,

b.  Control rod banks are sequenced with overlapping groups as described
in Specification 3.1.3.6,

¢ The control rod insertion 1imits of Specification 3.1.3.6 are
maintaired.

d. The axial power distribution, expressed in termms of AXIAL FLUX
DIFFERENCE, 15 maintained within the limits.

FNH will be maintained within its 1imits provided conditions a. through d.

above are maintained. The relaxation of F” as & function of THERMAL POWER

allows changes in the radial power shape fbp all permissible rod insertion limits.

wWhen an FQ measurement is taken, an allowance for both experimenta) error

and manufacturing tolerance must be made. An a)lowance of 5% is appropriate for
@ full-core map taken with the incore detector flux mapping system and a 3%
allowance is sppropriate for manufacturing tolerance.

When F”H is measured (i.e., inferred), no additional allowances are

necessary prior to comparison with the 1imits of Section 3.2.3. An error allows
ance of 4% has been included in the limits of Section 3.2.3.

Specifications 3.2.2 and 3.2.3 contain the FO and F-delta<H limits appli-

cable to VANTAGE & fuel. The OFA fue® is analyzed to lower limits since it will
have experienced burnup, thereby reducing the attainable OFA-specific hot
channel factors such that the expected peak power levels and peak radial power
of the OFA fuel will be much less than that necessary to approach the OFA FQ
and F-delta-H analysis limits.

Margin between the safety analysis DNBR limits (1.42 and 1.45 for the
Optimized fuel thimble and typical cells, respectively, and 1.61 and 1.69 for
the VANTAGE 5 thimble cnd typical cells) »nd the design DNBR limits (1.33 and l
1.3% for the Optimized fuel thimble and t,.ical cells and 1.33 and 1.34 for tne |
VANTAGE & thimble and typical cells, respectively) is maintained. A fractiun
of this margin is utilized to accommcdate the transition core DNBR penalty |

!

CALLAWAY -« UNIT ) B 3/4 2-4 Amendment No. 18,28, 44



ADMINISTRATIVE CONTROLS

MONTHLY OPERATIN PORT

6.9.1.8 Routine reports of operating statistics and shutdown eaperience,
including documentation of all challenges to the pressurizer PORVs or RCS
safety valves, shall be submitted on a monthly basis to the Director, Office
of Resource Management, U. S. Nuclear Regulatory Commission, Washington, . C.
20555, with a copy to the NRC Regional Office, no later than the 15th of each
month following the calendar month covered by the report.

CORE OPERATING LIMITS REPORT

6.9.1.9 Core operating 1imits shall be established and documented in the CORE
OPERATING LIMITS REPORT prior to each reload cycle, or prior to any remaining
portion of a reload cycle, for the following:

3. Moderator Temperature Coefficient BOL and EOL 1imits and 300 ppm
surveillance 1imit for Specification 3/4.1.1.3,

b. Shutdown Bank Insertion Limit for Specification 3/4.1.3.5,
¢. Control Bank Insertion Limits for Specification 3/4.1.3.6,

d, Axial Flux Difference Limits, RAFD0O target band, and AF’L"D for |
Spe~ification 3/4.2.1,

e Heat Flux ot Channe) Factor, Fg'''\ K(2), W(Zg: apL"? ang

”(Z)RAFDO (as required) for Specification 3/4.2

f. Nuclear Enthalpy Rise Hot Channel Factor F.H. and Power
Factor Multiplier, PF,H, 1imits for Specification 3/4.2.3.

The analytical methods used to determine the core operating 1imits shall be
those previously reviewed and approved by the NRC, specifically those described
in the following documents.

a. WCAP-9272-P-A, "WESTINGHQUSE RELOAD SAFETY EVALUATION METHODOLOGY",
July 1985 (W Proprietary).

(Methodolngy for Specification 3.1.1.3 - Moderator Temperature
Coefficient: 3.1.3.5 - Shutdown Bank Insertion Limit; 3.1.3.6 -
Control Bank Insertion Limit; and 3.2.3 - Nuclear Enthalpy

Rise Hot Charne] Factor.)

CALL AWAY - UNIT 1 6-2) Amendment No. 28,80, 98,72
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ADMIISTRATIVE CONTROLS

b.  WCAP-10216-P-A, "RELAXATION OF CONSTANT AXIAL OFFSET CONTROL AND '
FQ SURVEILLANCE TECHNICAL SPECIFICATION," June 1983 (W Proprietary).

§N¢thodology for Specification 3.2.1 « Axial Flux Difference
Relaxed Axial Offset Control) and 3.2.2 - Heat Flux Mot
Channel Factor (W(2) surveillance requirements of f
Methodnlogy) ¢
€.  WCAP-10266-P-A, REV. 2, "THE 1981 VERSION OF WESTINGHOUSE EVALUATION |
MODEL USING BASH CODE," March 1987 (W Proprietary).

(Methodology for Specification 3.2.2. - Heat Flux Hot Channel
Factor).

The core operating limits shall be determined so that all applicable limits
(e.g., fuel thermal-mechanical limits, core thermalhydraulic 1imits, nuclear
1imits sucl as shutdown margin, and transient and accident analysis 1imits) of
the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or supple-
men* - shall be provided, upon 1ssuance for each reload cycle, to the NRC

Docw. 2zt Control Desk with copies to the Regiona)l Administrator and Kesident
Inspector.

SPECIAL REPORTS

6.9.2 Special Reports shall be submitted to the Regional Administrator of the
NRC Regional Office within the time period specified for each report.

6.10 RECORD RETENTION

in addition to the applicable record retention requirements of Title 10, Code
of Federal Regulations, the following records shall be retained for at least
the minimum period indicated.

€.10.1 The following records shall be retained for at least 5 years:

8. Records and logs of unit operation covering time interval at each
power jevel;
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