REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3.1.1.4 The moderator temperature coefficient (MTC) shall be:

a. Less positive than 0 delta k/k/°F for the all rods withdrawn,
beginning of cycle life (BOL), hot zero THERMAL POWER condition.

—f, ¥~
b. Less negative than(Ei:Ej}’ delta k/k/°F for the all rods
withdrawn, end of cycle 11fe (EOL), RATED THERMAL POWER condition.

APPLICABILITY: Specification 3.1.1.4.a - MODES 1 and 2* only#
Specification 3.1.1.4.b - MODES 1, 2 and 3 only#

ACTION:

a. With the MTC more positive than the limit of 3.1.1.4.a, above,
operations in MODES 1 and 2 may proceed provided:

1. Control rod withdrawal limits are established and maintained
sufficient to restore the MTC to less positive than 0
delta k/k/°F within 24 hours or be in HOT STANDBY within
the next 6 hours. These withdrawal limits shall be in
addition to the insertion limits of Specification 3.1.3.6.

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limit for the all rods withdrawn condition.

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

o= 1imit for the all rods withdrawn condition.
b. With the MTC more negative than the limit of 3.1.1.4.b, above,
be in HOT SHUTDOWN within 12 hours.

With Kg¢e 9reater than or equal to 1.0

See Special Test Exception 3.10.3
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REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

SURVEILLANCE REQUIREMENTS

4.1.1.4 The MTC 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 1imit of
Specification 3.1.1.4.a, above, prior to initial operation
above 5% of RATED THERMAL POWER, after each fuel loading.

b. The MTC 53311 be measured at any THERMAL POWER and compared to
- <2.9)x 107" delta k/k/°F (all rods withdrawn, RATED THERMAL

~377POMER condition) within 7 EFPD after reaching an equilibrium
boron concentration of 300 ppm. In the event thi§4comparison
indicates the MTC is more negative than=2.9)x 10 ' delta k/k/°F,
the MTC shall be remeasured, and compared to'the EOL MTC limit
of specification 3.1.1.4.b, at least once per\ 14 EFPD during
the remainder of the fuel cycle. ~%.?
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3/4.1 REACTIVITY CONTROL SYSTEMS
i

BASES

3/8.1.1.4 MODERATOR TEMBERATURE CQIFF:CIsnT (MTC)

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 expliicitly statad wiil regquirs axirazsiasicn
to those conditions in order t3 permit an accurates cemgariscn.

-

The mest negative MTC value e"u1va ient ts the mes:t "~s~:?
density~ecefficiant (MOC), was cbtained by incrementally corre
MOC used in the F3SAR analyses to ncminal operating conditions”
corrections 1nvouved~a4 tracting the incremental changes in tne M
associatad with 3 core csnéx:ron of all reds 1nseftec {most ncsitive
WuC) to an all rods withdrawn zanditicn apd; 2 convarsisn Far tnz -2
o7 change of modarator cdansit TZI TEIRMAL PN

b

v With %amosrature at RATII THEIAMAL
cenditions. This value of ths M2T was tn=ﬂ~**=*s"r'e, r‘*.’*a
M7C valye - 3.8 x 10 ;i/k”? T

rhe MTC vaiue 0T~=2.8 Le/R/
F°DP=Sé”ta a consarvativa value (with corracticns ‘or';.*"u:

Y

st ww ¥ .Y
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3/4.1.1.5 MINIMUM TEMPERAVURE FOR CRITV.CALITY

This specification ensures that the reactor will not be made critical
with the Reactor Coolant System average temperature less than 541°F.
This 1imitaticn 1s required to ensure 1) the moderator temperature
coefficient , 2) the arstactiva
instrumentaticn 1s w1un1n 1.s nurmal opera:xn, rar,-, 3) tne 7-12
interlock is above its satpoint, 4) the pressurizer is capasle of peing in
an QPERABLE status with a steam bubble, and 5) the reactor pressurs
vessel is above its minimum RTNDl tamperature.
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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 analysis to
nominal operating conditions. These corrections involved: (1) a
conversion of the MDC used in the FSAR analysis to its equivalent
MTC, based on the rate of change of moderator density with
temperature at RATED THERMAL POWER conditions, and (2)
subtracting from this value the largest differences in MTC
observed between EOL, all rods withdrawn, RATED THERMAL POWER
conditions, and those most adverse conditions of moderator
temperature and pressure, rod insertion, axial power skewing, and
xenon concentration that can occur in normal operation and lead
to a significantly more negative EOL MTC at RATED THERMAL POWER.
These corrections transformed the MDC value used in the FSAR
analysis into the limiting MTC value of -4.4 x 10-¢ Ak/k/®F. The
MTC value of -3.7 x 10-¢ Ak/k/°F represents a conservative value
(with corrections for burnup and soluble boron) at a core
condition of 300 ppm equilibrium boron concentration and is
obtained by making these corrections to the limiting MTC value
-4.4 x 10-* Ak/k/°F.




REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3.1.1.3 The moderator temperature coefficient (MTC) shall be:

a.

Less positive than 0 delta k/k/°F for the all rods withdrawn,
beginning of cycljl}ife (BOL), hot zero THERMAL POWER condition.

Vv
Less negative than E§%§T§/10-4 delta k/k/°F for the all rods
withdrawn, end of cycle 1ife (EOL), RATED THERMAL POWER condition.

APPLICABILITY: Specification 3.1.1.3.a - MODES 1 and 2* only#

ACTION:

a.

Specification 3.1.1.3.b - MODES 1, 2 and 3 only#

With the MTC more positive than the 1imit of 3.1.1.3.a, above,
operations in MODES 1 and 2 may proceed provided:

18 Control rod withdrawal limits are established and maintained
sufficient to restore the MTC to less positive than 0 delta k/k/°F
within 24 hours or be in HOT STANDBY within the next 6 hours.
These withdrawal 1imits shall be in addition to the insertion
limits of Specification 3.1.3.6.-

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

3. In lieu of any other report required by Specification 6.9.1, a
Special Report is prepared and submitted to the Commission
pursuant to Specification 6.9.2 within 10 days, describing the
value of the measured MTC, the interim control rod withdrawal
limits and the predicted average core burnup necessary for
restoring the positive MTC to within its limit for the all rods
withdrawn condition.

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

*With Keff greater than or equal to 1.0
#See Special Test Exception 3.10.3
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REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

SURVEILLANCE REQUIREMENTS

4.1.1.3 The MTC shall be determined to be within its limits during each fuel
cycle as follows: g

a. The MTC shall be measured and compared to the BOL limit of Specifi-
cation 3.1.1.3.a, above, prior to initial operation above 5% of
RATED THERMAL POWER, after each fuel loading.

b. 4}\'li_rlg_!m: shall be measured at any THERMAL POWER and compared to
3.7 >(=3.1)x 10”4 delta k/k/°F (all rods withdrawn, RATED THERMAL POWER
- condition) within 7 EFPD after reaching an equilibrium boron concen-
tration of 300 ppm. In the event this comparison indicates the MTC
is more_gggative than €§;ifk'10-4 delta k/k/°F, the MTC shall be
remeasured, and compared to the EOL MTC 1imit of specification
‘ 3.1.1.3.b, at least once per 14 EFPD during the remainder of the

fuel cycle.
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REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT (MTC) (Continued) ‘

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 negat1ve MTC value equ1va]ent to the most pos1t1ve moderator

density ficient (MDC), was obtained by incrementally correcting

used in the FSAR-analyses to nominal operat1ng conditions. T corrections
involved subtract1ng‘the incremental change in the MDC Ciated with a core
condition of all rods inser ost positive MD an all rods withdrawn [ WseRT
condition and, a conversion for the rate of change of moderator density with
temperature at RATED THERMAL POWER conditions.. This value of the MDC was then /%
transformed into the limitin value -4.0 X T0=4-Ak/k/°F. The MTC value of
=3.1 x 10-* Ak/k/°F represénts a conservative value (with-earrections for
burnup and so]/ble/boron) at a core condition of 300 ppm equilibrium boron

concentr and is obtained by making these corrections to the limit G
MR B2 k.

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
with 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
with the Reactor Coolant System average temperature less than 541°F. This
Timitation is required to ensure 1) the moderator temperature coefficient is
within 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 with a steam
bubble, and 5) the reactor pressure vessel is above its minimum RTNDT
temperature.
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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 analysis to
nominal operating conditions. These corrections involved: (1) a
conversion of the MDC used in the FSAR analysis to its equivalent
MTC, based on the rate of change of moderator density with
tenmperature at RATED THERMAL POWER conditions, and (2)
subtracting from this wvalue the largest differences in MTC
observed between EQOL, all rods withdrawn, RATED THERMAL POWER
conditions, and those most adverse conditions of moderator
temperature and pressure, rod insertion, axial power skewing, and
Xenon concentration that can occur in normal operation and lead
to a significantly more negative EQL MTC at RATED THERMAL POWER.
These corrections transformed the MDC value used in the FSAR
analysis into the limiting MTC value of -4.4 x 10-¢ Ak/k/®F. The
MTC value of -3.7 x 10-4 Ak/k/®F represents a conservative value
(with corrections for burnup and soluble boron) at a core
condition of 300 ppm equilibrium boron concentration and is
obtained by making these corrections to the limiting MTC wvalue
-4.4 x 104 AkK/k/°F.
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EOIL. MODERATOR TEMPERATURE
COEFFICITENT TECH SPEC
BASIS AND LLITMITS

CURRENT STANDARD TECH SPEC

]
/

DELTA MTC DELTA MTC
ARO, EOL 0 PPM AR%, EOL
o
ARO Near EOL, ARO, EOL
300 PPM
SR LIMIT LCO LIMIT SAFETY
LIMIT
NEW TECH SPEC BASIS
kAhkkkkikkhkXkhkAkkkkXkk
* DELTA MTC DELTA MTC
* MARGIN ,
* ARO, EOL Most Negative
*  INCREASE | 0 PPM to
* ARO, Near ARO, EOL
* EOL, 300 PPM
AKXk AkRkAkAkkAkXkXKkXkkx%
SR LIMIT LCO LIMIT SAFETY
LIMIT
+ ' * _
+———t———t = ————— - ——— -} —— —f———f——— ¢

-24 -26 -28 -30 -32 -34 -36 -38 -40 -42 -44 -46 -48 -50 -52

EOL MODERATOR TEMPERATURE COEFFICIENT
(PCM/DEG F)

+ Unit 1 Cycle 9 Predicted SR

* Unit 1 Cycle 9 Predicted LCO






