97021801
PDR A

ENCLOSURE 1
REVISED TECHNICAL SPECIFICATION (TS) CHANGE
SEQUOYAH NUCLEAR PLANT (SON) UNITS 1 AND 2
DOCKET NOS. 50-327 AND 50-328

(TVA-SQN-TS-96-01, REVISION 1)

LIST OF AFFECTED PAGES
Unit1

3/4 2-10 (Insert G)
3/4 2-11 (Insert G)

Unit 2

3/4 2-8 (Insert G)
3/4 2-9 (Insert G)

08 970207

DOCK 05000327
PDR




R1Se
POWER DISTRIBUTION LIMITS

3/4.2.3 NUCLEAR ENTHALPY HOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

ed in the COLR~

ing that FN ithi
teedir~ the Mmit or reduc
ED THERMAL POWER within t

HERMAL POWE
exceeding
95% or

SEQUOYAH - UNIT 1 3/4 2-10 Amendment No. 19, 138, 155

Srpae £ sy
OG'I Lo L.-l



2" POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

//ff The measured FN
ungeftainty.

[

MLY & azn
SEQUOYAH - UNIT 1 3/4 2-11 Amencment No. 138




INSERT G

F.«(X.Y) shali be maintained within the limits specified in the COLR.
APPLICABIL'™Y: MODE 1
ACTION:
With F,.(X,Y) exceeding the limit specified in the COLR:
a. Within 2 hours either:
1. Restore F,,(X,Y) to within the limit specified in the COLR, or

2. Reduce the allowable THERMAL POWER from RATED THERMAL POWER at
least RRH* % for each 1% that F,,(X,Y) exceeds the limit, and

b. Within the next 4 hours either:
1. Restore F,,(X,Y) to within the limit specified in the COLR, or

2. Reduce the Power Range Neutron Flux-High Trip Setpoint in Table 2.2-1 at
least RRH* % for each 1% that F,,(X,Y) exceeds that limit, and

c. Within 24 hours of initially being outside the limit specified in the COLR, either:
1. Restore FM(X,Y)'to within the limit specified in the COLR, or
2. Verify through incore flux mapping that F,,(X.,Y) is restored to within the
limit for the reduced THERMAL POWER allowed by ACTION a.2 or reduce

THERMAL POWER to less than 5% of RATED THERMAL POWER within the
next 2 hours.

* RRH is the amount of power reduction required to compensate for each 1% that
F,(X,Y) exceeds the limit provided in the COLR per Spec‘fication 6.9.1.14.




ACTION: (Continued)

d. Within 48 hours of initially being outside the limit specified in the COLR, reduce
the Overtemperature Delta T K, term in Table 2.2-1 by at least TRH* * for each
1% that F,.(X,Y) exceeds the limit, and

e. ldentify and correct the cause of the out-of-limit condition prior to increasing
THERMAL POWER above the reduced THERMAL POWER limit required by
ACTION a.2 and/or b. and/or c. and/or d., above: subsequent POWER
OPERATION may proceed provided that F,.(X,Y) is demonstrated, through
incore flux mapping, to be within the above limit prior to exceeding the following
THERMAL POWER levels:

1. A nominal 50% of RATED THERMAL POWER,
2. A nominal 75% of RATED THERMAL POWER, and

3. Within 24 hours of attaining greater than or equal to 95% of RATED
THERMAL POWER.

** TRH is the amount of Overtemperature Delta T K, setpoint reduction required to
compensate for each 1% that F,,(X,Y) exceeds the limit provided in the COLR
per Specification 6.9.1.14.



3.

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.
4.23.2 F:,[X. v) shall be evaluated to determine if F,,(X,Y) is within its limit by:

a. Using the muvable incore detectors to obtain a power distributicn map FA“,( xn*
at any THERMAL PCWER greater than 5% of RATED THERMAL POWER.

b. Satisfying the following relationship:
FAHRY(X,Y) < BHNOM(X,Y)
Where:

Fai(X.Y)

FAHR Mx.,v) = -
MAP ¥ | AXIAL (X.Y)

And BHNOM(X,Y)* * represents the nominal design increased by an allowance
for the expected deviation between the nominal design and the measurement.

MAP"Y is the maximum Allowable Peak* * obtained from the measured power
distribution.

AXIAL(X,Y) is the axial shape for F,,(X,Y).
c. If the above relationship is not satisfied, ther

1. For the location, calculatc the % margin to the maximum allowable design as

follows:
FAHR™(X,Y) \\
> M!” 'q
1 - — ] x 100 %

% F

BHDES (X, Y) L e, LTS
% 31 (A1) MARGIN = (1- LLnr g V%] X 100% T
where BHDES(X,Y),* * representy the miaximum allowable design peaking -

\

factorswhich insurég that the licensing criteria will be preserved for operation
within the LCO Mimits, and includeg allowances for calculational and
measurementAincertainties.

/ awo BRDES (x,7)]

No additional uncertainties are requiied in the following equations for FAH(X Y) x Ao )

FAHR ﬂ.)’) because the limits mclude unce /r/
i
=+ BMNOM(X,Y) BHdES(X VWQG for input to the plant
power distributidn analysis co r codes on a cycle specific basis and are

determined using the methodology for core limit generation described in ti.e
references in Specification 6.9.1.14,




4.

2. Find ghe-mipimum margin of all locations examined ’ 1 above.
Pl oy By A Tew Wiri1?! E HouRs fam

3. If amyymargin in 4.2.3.2.c.2 above is < O, reduce tiie allowable THERMAL
POWER from RATED THERMAL POWER by RRH* % x most negative margin
from 4.2.3.” c.2 and maintain the requirements of Specification 3.2.3;

otherwise the Action statements for 3.2.3 apply.

. With two measurements extrapolated to 31 EFPD beyond the most recent
measurement yielding

FAHRM(X,Y) > BHNOM(X,Y)

either of the following actions shall be taken:

1. FA‘:‘X. Y) shall be increased over that specified in 4.2.3.2.a by the

appropriate factor specified in the COLR, and 4.2.3.2.c.1 repeated, or
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2. FM(¢.v) shall be evaluated according to 4.2.3.2 at or before the time when

tJ\g rga;gin 3 projected to result in the action specified in 4.2.3.2.¢.3 0%
2D L. C. T,

e P
4.2.3.3 Ff,.(X.Y) hall be determined to be within its limit by using the incore
detector ubtdin a power distribution map:

a. Prior to operation above 75% of RATED THERMAL POWER after each fuel
loading, and
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F..(X,Y) shall be maintained within the limits specified in the COLR.

APPLICABILITY: MODE 1
ACTION:
With F,(X,Y) exci . "'ng the limit specified in the COLR:
a. Within 2 hours either:
1. Restore F,,(X,Y) to within the limit specified in the COLR, or

2. Reduce the allowable THERMAL POWER from RATED THERMAL POWER at
least RRH* % for each 1% that F,.(X,Y) exceeds the limit, and

b. Within the next 4 hours either:
1. Restore F,,(X,Y) to within the limit specified in thc COLR, or

2. Reduce the | nwer Range Neutron Flux-High Trip Setpoint in Table 2.2-1 at
least RRH* © ior each 1% that F,,(X,Y) exceeds that limit, and

¢. Within 24 hours of initially being outside the limit specified in the COLR, either:
1. Restore F,.(X,Y) to within the limit specified in th= COLR, or
2. Verify through incore flux mapping that F,,(A, 1) is restored to within the
limit for the reduced THERMAL POWER allowed by ACTION a.2 or reduce

THERMAL POWER to less than 5% of RATED THERMAL POWER within the
next 2 hours,

* RRH is the amount of power reduction required to compensate for each 1% that
FauiX,Y) exceeds the limit provided in the COLR per Specification 6.9.1.14.



ACTION: (Continued)

6. Within 48 hours of initially being outside the limit specified in the COLR, reduce
the Overtemperature Deita T K, term in Table 2.2-1 by at least TRH* * for each
1% that F,,(X,Y) exceeds the limit, and

e. lIdentify and coriect the cause of the out-of-limit condition prior to increasing
THERMAL POWER above the reduced THERMAL POWER limit required by
ACTION a.2 and/or b. and/or c¢. and/or d., above: subsequent POWER
OPERATIO!N may proceed nrovided that F,,(X,Y) is demonstrated, through
incore flux mapoing, to be within the above limit prior to exceeding the following
THERMAL POWER levels:

1. A nominal 50% of RATED THERMAL POWER,
2. A nominal 75% of RATED THERMAL POWER, and

3. Within 24 hours of attaining greater than or equal to 95% ¢ RATED
THERMAL POWER.

** TRH is the amount of Overtemperature Delta T K, setpoint reduction required to
compensate for each 1% that F,,(X,Y) exceeds the limit provided in the COLR
per Specification 6.9.1.14,
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4.2.3.1 The provisions of Specification 4.0.4 are not applicable.
4.2.3.2 FA":[X .Y) shall be evaluated to determine if F,,(X,Y) is within its limit by:

a. Using the movable incore detectors to obtain a power distribution map FA‘:(X, v) ¢
at any THERMAL POWER greater than 5% of RATED THERMAL POWER.

b. Satisfying the following relationship:
FAHRM(X,Y) < BHNOMI(X,Y)
Where:

FarX.Y)

EAHR MXx,y) =
MAP ™ | AXIAL (X.Y)

And BHNOM(X,Y)* * represents the nominal design increased by an allowance
for the expected deviation between the nominal design and the measurement.

MAPM™ is the maximum Allowable Peak* * obtained from the measured power
distribution.

AXIAL(X,Y) is the axial shape for F,,(X,Y).
c. If the above rela ‘onship is not satisfied, then

1. For the location, calculate the % margin to the maximum aliowable design as
follows:

FAHR™(, )

I~ ME : Iﬂ‘
e | % 100'9%
BHDES (X, Y)

M
o% £y (A1) MARGIN = (1- """Q”’és(ﬁ’;)x 100 % —
where BHDES(X,Y)," * representg the maximum allowable design peaking \‘\
factorswhich insurég that the licensing criteria will be preserved for operation
within the LCO Afmits, and includeg allowances for calculational and
measurementAincertainties.

/ﬁ;o BRDES (X,ﬁ/

-

* No additional uncertainties are required in the following equations for FA"L(X. Y) x Awo

FAHf"{AY), because the limits include uncertainties
~—Z e
**  BHNOMI(X,Y) BHleS(X vi¥data bases are prowided for input to the plant
power distributionm analysis co f codées on a cycle specific basis and are

determined using the methodology for core limit generation described in the
references in Specification 6.8.1.14,
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margin of all locati
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3. If amymargin in 4.2.3.2.c.2 above is < O,reduce the allowable THERMAL /\
POWER from RATED THERMAL POWER by RRH* % x most negative margin
from 4.2.3.2.c.2 and maintain the requirements of Specification3./2.3\;_/

otherwise the Action statements for 3.2.3 apply.

P

d. With two measurements extrapolated to 31 EFPD beyond the most recent
measurement yielding

FAHRM(X,Y) > BHNOM(X,Y)

either of the following actions shall be taken:

1. FA‘:‘(X, y) shall be increased over that specified in 4.2.3.2.aby the
appropriate factor specified in the COLR, and 4.2.3.2.c.1 repeated, or

2. Flx.v) shall be evaluated according to 4.2.3.2 at or before the time when
the ma;gin 17 projected to result in the action specified in 4.2.3.2.¢.3¢ 02
. ’ .C -

4,2.3.3 F::(X,Y) hall be determined to be within its limit by using the incore
detector t&in a power distribution map:

a. Prior to operation above 75% of RATED THERMAL POWER after each fuel
loading, and
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* RRH is the amount of power reduction required to compensate for each 1% that
F..(X,Y) exceeds the limit provided in the COLR per Specification 1.14,
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ENCLOSURE 2
REVISED TECHNICAL SPECIFICATION (TS) CHANGE
SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2
DOCKET NOS. 50-327 AND 50-328
(TVA-SQN-TS-96-01, REVISION 1)
DESCRIPTION AND JUSTIFICATION FOR
THE CONVERSION FROM WESTINGHOUSE ELECTRIC CORPORATION FUEL

TO FRAMATOME COGEMA FUEL (FCF) (MARK-BW17)



Boiadio: o oo

TVA proposes to modify the Saquoyah Nuclear Plant (SQN) Units 1 and 2 technical
specifications (TSs) and to revise the original TS change request. This revision will add
a percent f,(Al) Margin calculation and associated changes to proposed Surveillance
Requirement 4.2.3.2.c and includes a revised term from the original submittal.
Footnotes associated with Surveillance 4.2.3.2 have been revised as necessary.
Surveillance Requirement 4.2.3.2.d has been revised to reference the f,(Al) Margin
actions added to Surveillance 4.2.3.2.¢c.

Beason for Change

During the TVA review of the core analysis computer codes being used in conjunction
with the original TS change request, the need for a revision to provide clarity to the
new TS wording was identified. This computer code provides a printout of actions to
follow in the event surveillance limits are exceeded. The actions that were indicated
for hot channel factors exceeding surveillance limits were not crmpletely consistent
with the proposed TS requirements for these conditions. As a result of extensive
reviews of code test data, TVA identified areas of the code output that did not match
well with the originally proposed TS change. Using SQN specific information, the code
outputs were evaluated to ensure appropriate actions were indicated. TVA has
coordinated with Framatome Cogema Fuels to determine the appropriate TS
surveillance requirements that will match the outputs provided by the core analysis
computer code. The code methodology has not changed. This revision to the original
TS change reque : will ensure consistency in the application of TS requirements when
hot channel factor limits are exceeded.

\atification for C}

These revisions to the original TS change request affect pages associated with th.e
power distribution limits in TS section 3/4.2.3, Nuclear Enthalpy Rise Hot Channel
Factor - F-delta H(X,Y). This change provides recognition in the TS requirements that
there are two ways in which the core analysis code MONITOR treats the F-delta H hot
channel facter to address saf~ty analysis assumptions. The first consideration is DNB
for initial conditions at the time of limiting transients such as loss of reactor coolant
system flow. The second consideration is DNB during steady-state operations to
preserve safety limits for fuel centerline melt requirements. These revisions do not
reflect a change in the methodology of the core analysis code but do provide more
accurate TS actions associated with hot channel factor limits and the code output. The
revised TS actions recognize code outputs that were not included in the original TS
change request. The original evaluations for this TS change request continue to be
valid because the analysis is unchanged and the impact to the plant is the same as
originally described.



Enyi T Evaiuat

The proposed change does not involve an unreviewed environmental question because
operation of SON Units 1 and 2 in accordance with this change would not:

1. Result in a significant increase in any adverse environmental impact previously
evaluated in the Final Environmental Statement (FES) as modified by NRC's
testimony to the Atomic Safety and Licensing Board, supplements to the FES,

environmental impact appraisals, or decisions of the Atomic Safety and Licensing
Board.

2. Result in a significant change in effluents or power levels.

3. Result in matters not previously reviewed in the licensing basis for SQN that mey
have a significant environmental impact.
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RE\ ISED TECHNICAL SPECIFICATION CHANGE
SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2
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DRAFT COLR FOR SEQUOYAH UNIT 1 CYCLE 9
BONOM(X,Y,2), BQDES(X,Y,2), and BCDES(X,Y,Z) data bases are provided for
input to the plant power distribution analysis codes on a cycle specific
basis and are determined using the methodology for core limit generation
described in the references ir Specification 6.9.1.14,
2.5.10 All cycle burnups shall use a 2% increase in FQ“(X,Y,Z) margin
for compliance with the 4.2.2.2.e Surveillance Requirements.
2.6 Nuclear Enthalpy Rise Hot Channel Factor - Fay(X,Y)
(Specificatior 3/4.2.3)
Fpap(X,Y) shall be limited by the following relationship:
Fau(X,Y) < MAP(X,Y,2) / AXIAL(X,Y)
2.6.1 MAP(X,Y,2) is provided in Table 1 for Mark-BW fuel and
Westinghouse fuel.
AXIAL(X,Y) is the axial peak from the normalized axial power
shape.
: The following parameters are required for core monitoring per the
' ) Surveillence Requirements of Specification 3/4.2.3:

FAHRM (X,Y) < BHNOM(X,Y)
where FAHRM(X,Y) = Fpu(X,¥) / MAPM / AXIAL(X,Y)

Fpay(X,Y) is the measured radial peak at location X,Y.

MAPM is the value of MAP(X,Y,Z) obtained from Table 1 for the
measured peak.

2.6.2 BHNOM(X,Y) = nominal design radial peaking factor, increased by
an allowance for the expected deviation between the
nominal design power distribution and the
measurement.

2.6.3 BHDES(X,Y) = maximum allowable design radial peaking factor which
ensures that the Fpauy(X,Y) limit will be preserved

for operation within the LCO limits, including
allowances for calculational and measurement

S inti
certain es.
ThserT —> W———

Avo BROES (XY)
BHNOM (X, Y) , ame BHDES(X,Yf data bases arg/ rovided for input to the

plant po ributic ysis € er codes on a cycle
specific basis and are determined using the methodology for core
limit generation described in the references in Specification
6.9.1.14.
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Insert

2.6.4 BRDES (X)Y) = maximum allowable design peaking factor which ensures
that the steady-state DNBR limit will be preserved for
operation within the LCO limits, including allowances for
calculational and measurement uncertainties.



DRAFT COLR. FOR SEQUOYAH UNIT 1 CYCLE §

5
2.6 /]RRH = 3,34 when 0.8 < P < 1.0
RRH = 1.67 when P < 0.8

where RRH = Thermal power reduction reqguired to compensate for
each 1% that Fpu(X,Y) exceeds its limit.

P = Thermal Power / Rated Thermal Power

b
2.6.% ) TRH = 0.033 when 0.8 < P < 1.0

TRH = 0.017 when P < 0.8

where TRH = Reduction in OTAT K, setpoint required to compensate
for each 1% that Fpyu(X,Y) exceeds its limit.

All cycle burnups shall use a 2% increase in FpM(X,Y) for
compliance with the 4.2.3.2.d.1 Surveillance Reguirement.

2.7 Quadrant Power Tilt Ratio - QPTR (Specification 3/4.2.4)

The Quadrant Power 7ilt Ratio (QPTR) shall not exceed 1.03.

3.0 REACTOR CORE PROTECTIVE LIMITS

3.1 T7Trip Reset Term [ f,(AI) ] for Overtemperature Delta 7 Trip
(Specification 2.2.1)

The following parameters are required to specify the power level-

dependent f,(AI) trip reset term limits for the Overtemperature Delta T
trip function:

3.1.1 QTNL = -33%

where QTNL = the maximum negative Al setpoint at rated thermal
power at which the trip setpoint is not reduced by
the axial power distribution.

3.1.2 QTPL = +25%

where QTPL = the maximum positive AI setpoint at rated thermal
power at whi:h the trip setpoint is not reduced by
the axial power distribution.

3.1.3 QTNS = 2.80%

where QTNS = the percent reduction in Overtemperature Delta T trip

setpoint for each percent that the magnitude of Al
exceeds its negative limit at rated themal power
(QTNL) .

- -
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