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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 +5 pcm/'F for power levels up to 70X RATED THERMAL
POWER and a linear ramp from that point to 0 pcm/'F at 100X RATED
THERMAL POWER; and

b. Less negative than -49 pcm/'F for all rods withdrawn, end of
cycle life (EOL), RATED THERMAL POWER condition.

APPLICABILITY: Specification 3.1.1.3a. — MODES 1 and 2"- onl.y~>'.
Specification 3.1.1.3b. — MODES 1, 2, and 3 only~

ACTION:

a ~ With the MTC more positive'han the limit of Specification 3.1.1.3a
'bove,operation in MODES 1 and 2 may proceed provided:

1. Control rod withdrawal limits are established and maintained
sufficient to restore the MTC to within the above limits
within 24 hours or be in HOT STANDBY within the next 6 hours.
These withdrawal li'mits 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withdrawn condition', and

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 limit for the all rods
withdrawn condition.

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

*With keff greater than or equal to 1.

~See Special Test Exceptions Specification 3.10.3.
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE RE UIREMENTS

4.1.1.3 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 limit of Specifi-
cation 3.1 ~ 1.3a., above, prior to initial operation above 5X of
RATED THERMAL POWER, after each fuel loading; and

b. The MTC shall be measured at any THERMAL POWER and compared to
-41.5 pcm/'F (ail rods withdrawn, RATED THERMAL POWER condition) within
7 EFPD after reaching an equilibrium boron concentration of 300 ppm.
In the event this comparison indicates the MTC is more negative than
-41.5 pcm/'F, the MTC shall be remeasured, and compared to the EOL
MTC„limit of Specification 3.1.1.3b., at least once per 14 EFPD
during the remainder of the fuel cycle.
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REACTIUITY CONTROl SYSTEMS

BASES

MODERATOR TEMPERATURE COEFFICIENT (Continued)

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 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 safety analyses into the limiting MTC value of
-49 pcm/'F. The MTC value of -41.5 pcm/'F represents a conservative MTC value
at a core condition of 300 ppm equilibrium boron concentration, and is
obtained by making corrections for burnup and soluble boron to the limiting
MTC value of -49 pcm/'F.

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
within 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 551'F. This limitation is
required to ensure: (1) the moderator temperature coefficient is within its
analyzed temperature range, (2) the trip instrumentation is within its normal .

operating range,'3) the pressurizer is capable of being in an OPERABLE status
with a steam bubble, and (4) the reactor vessel is above its minimum RTNDT
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 water sources, (2) charging/safety injection
pumps, (3) separate flow paths, (4) boric acid transfer pumps, and (5) an
emergency power supply from OPERABLE diesel generators.

With the RCS average temperature above 350'F, a minimum of two boron injection
flow paths are required to ensure single functional capability in the event an
assumed failure renders one of the flow paths inoperable. The boration capa"
bility of either flow path is sufficient to provide the required SHUTDOWN

MARGIN as defined by Specification 3/4.1.1.2 after xenon decay and cooldown to
200'F. The maximum expected boration capability requirement occurs at BOL
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REACTIVITY CONTROL SYSTEMS

BASES

BORATION SYSTEMS (Continued)

from full power equilibrium xenon conditions and requires 21,400 gallons of
7000 ppm borated water be maintained in the boric acid storage tanks or
436,000 gallons of 2000-2200 ppm borated water be maintained in the refueling
water storage tank (RWST).

With the RCS temperature below 350'F, one boron injection flow path is accept-
able without single failure consideration on the basis of the stable reactivity
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