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3.1.2 Heatup and Cooldown

3.1.2,1 The reactor coolant pressure and the system heatup and cooldown
rates (with the exception of the pressurizer) shall be limited in
accordance with Figure 3.1-la and Figure 3.1-2a (for vessel exposure
up to 12.5 EFPY) or Figure 3.1-1b and Figure 3.1-2b (for vessel
ekposure up to 15 EFPY). The 15 EFPY curves may be used for
operation prior to the end of 12.5 EFPY. These limitations are as

follows:

a. Over the temperature range from cold shutdown to hot operating
conditions, the heatup rate shall not exceed 60°F/hr. in any

one hour.

b. Allowable combinations of pressure and temperature for a
specific cooldown rate are below and to the right of the limit
lines for that rate as shown on Figure 3.1-2a or 3.1-2b (as
appropriate). This rate shall not exceed 100°F/hr. in any one
hour. The limit lines for cooling rates between those shown in

Figure 3.1-2a or Figure 3.1-2b may be obtained by

interpolation.

c. Primary system hydrostatic leak tests may be performed as
necessary, provided the temperature limitation as noted on
Figure 3.1-la or Figure 3.1-1b (as appropriate) is not |
violated. Maximum hydrostatic test pressure should remain
below 2350 psia.

d. The overpressure protection system shall be operable whenever
the RCS temperature is below 350°F and not vented to the
containment. One PORV may be inoperable for seven days. If
the inoperabie PORV has not been returned to service within 7
days, or if at any time both PORVs become inoperable, then one

of the following actions should be completed within 12 hours:

1. Cooldown and debressurize the RCS or

" B612300346 B61218 - ,
(" FDR  ADOCK 05008%31 - 3.1-4 Amendment No.

p :




3.1.2.2

3.1.2.3

3.1.2.4

‘ . (HBR-40)

2. Heatup the RCS to above 350°F.

e. Operation of the overpressure protection system to relieve a
pressure transient must be reported as a Special Report to the

NRC within 30 days of operation.

The secondary side of the steam generator must not be pressurized

above 200 psig if the temperature of the vessel is below 120°F.

The pressurizer shall neither exceed a maximum heatup rate of
100°F/hr nor a cooldown rate of 200°F/hr. The spray shall not be
used if the temperature difference between the pressurizer and the

spray fluid is greater than 320°F.

Figures 3.1-1b and 3.1-2b shall be updated periodiéally in
accordance with the following criteria and procedures before the
calculated exposure of the vessel exceeds the exposure for which the

figures apply.

a. At least 60 days before the end of the integrated power period
for which Figures 3.1-1b and 3.1-2b apply, the limit lines on
the figures shall be updated for a new integrated power period
utilizing methods derived from the ASME Boiler and Pressure
Vessel Code, Section III, Summer 1972 Addenda, Non-Mandatory
Appendix G. These limit lines shall reflect any changes in
predicted vessel neutron fluence over the integrated power
period or changes resulting from the irradiation specimen

measurement program,

b.. The results of the examinations of the irradiation specimens
and the updated heatup and cooldown curves shall be reported to
the Commission within 90 days of completion of the

examinations,
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Basis

The ability of the large steel pressure vessel that contains the reactor core
and its primary coolant to resist fracture constitutes an important factor in
ensuring safety in the nuclear industry. The beltline region of the reactor
pressure vessel is the most critical regioh of the vessel because it is
subjected to neutron bombardment. The overall effects of fast neutron

irradiation on the mechanical properties of low alloy ferritic pressure vessel
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3.1.3 Minimum Conditions for Criticality

3.1.3.1 Except during low power physics tests, the reactor shall not be made
critical at any temperature, above which the moderator temperature

coefficient is greater than:

a) +5.0 pcm/°F less than 50% of rated power, or
b) +5.0 pem/°F at 50% of rated power and linearly decreasing to

0 pcm/°F at rated power.

3.1.3.2 In no case shall the reactor be made critical above and to the left
of the criticality limit shown on Figure 3.1-la or 3.1-1b (as

appropriate per 3.1.2.1).

3.1.3.3 When the reactor coolant temperature is in a range where the
moderator temperature coefficient is greater than as specified in
3.1.3.1 above, the reactor shall be subcritical by an amount equal
to or greater than the potential reactivity insertion due to

depressurization.

3.1.3.4 The reactor shall be maintained subcritical by at least 1% until

normal water level is established in the pressurizer.
Basis

During the early part of fuel cycle, the moderator temperature coefficient may
be slightly positive at low power levels. The moderator coefficient at low
temperatures or powers will be most positive at the beginning of the fuel
cycle, when the boron concentration in the coolant is the greatest. At all
times, the moderator coefficient is calculated to be negative in the high
power operating range, and after a very brief period of power operation, the
coefficient will be negative in all circumstances due to the reduced boron
concentration as Xenon and fission products build into the core. The
requirement that the reactor is not to be made critical when the moderator
coefficient is more positive than as specified in 3.1.3.1 above has been
imposed to prevent any unexpected power excursion during normal operations as

a result of either an increase of moderator temperature or decrease of coolant

3.1-11 Amendment No.
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