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REACTOR COOLANT SYSTEM

OPERATIONAL LFAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6,2 Reactor Coolant System leakage shall be limited to:

a. No PRESSURE BOUNDARY LEAKAGE,

b. 1 GPM UNIDENTIFIED LEAKAGE,

c. 1 GPM total primary-to-secondary leakage through all steam
generators and 500 gallons per day through any one steam
generator,

d. 10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System,

2
e. Seal line resistance greater than or equal to 2.27 E-l ft/gpm and,

f. 1 GPM leakage from any reactor coolant system pressure isolation
valve specified in Table 3.4-0.

APPLICABILITY: MODES 1, 2, 3 and 4~

ACTION:

a. With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY

within 6 hours and in COLD SHUTDOWN within the following 30 hours.

b. With any Reactor Coolant System leakage greater than any one of
the above limits, excluding PRESSURE BOUNDARY, LEAKAGE, reduce the
leakage rate to within limits within 4 hours or be in at least HOT

STANDBY within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours.

c. With any reactor coolant system pressure isolation valve(s)
leakage greater than the above limit, except when:

1. The leakage is less than or equal to 5.0 gpm, and

2. The most recent measured leakage does not exceed the previous
measured leakage+ by an amount that reduces the

Wo satisfy ALARA requirements, measured leakage may be measured indirectly
(as from the performance of pressure indicators) if accomplished in
accordance with approved procedures and supported by computations showing
that the method is capable of demonstrating valve compliance with the
leakage criteria.
~Speci.fication 3.4.6.2.e is applicable with average pressurizer pressure
within 20 psi of the nominal full pressure value.
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REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION Continued

'arginbetween the most recent measured leakage and the
maximum limit of 5.0 gpm by 50t or more,

declare the leaking valve inoperable and isolate the high
pressure portion of the affected system from the low pressure
portion by the use of a .combination of at least two closed valves,
one of which may be the OPERABLE check valve and the other a
closed de-energized motor operated valve. Verify the isolated
condition of the closed de-energized motor operated valve at least
once per 24 hours, or be in at least HOT STANDBY within the next 6

hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4.4.6.2.1 Reactor Coolant System leakages shall be demonstrated to be
within each of the above limits by:

a. Monitoring the containment atmosphere particulate radioactivity
monitor at least once per 12 hours.

b. Monitoring the containment sump inventory and discharge at least
once per 12 hours.

c. Determining the seal line resistance at least once per 31 days
when the average pressurizer pressure is within 20 psi of its
nominal full pressure value. The seal line resistance measured
during2the surveillance must be greater than or equal to 2.27 E-1
ft/gpm , The seal line resistance, RSL, is determined from the
following expression:

RSL 2. 31 (PCHP S

Q2

where: PCHP
- charging pump header pressure psig

PSI 2 1 1 2 ps ig (1ow pressure operat ion)

2262 psig (high pressure operation)

2.31 conversion factor (12 in/ft) /(62.3 lb/ft )
2 3

Q 'he total seal injection flow, gpm

The provisions of Specification 4,0.4 are not applicable for entry
into MODES 3 and 4.

d. Performance of a Reactor Coolant System water inventory balance at
least once per 72 hours during steady state operation, and
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REACTOR COOLANT SYSTEM

SURVEILLANCE RE UIREMENTS Continued

e. Monitoring the reactor head flange leakoff system at least once
per 24 hours.

4.4.6.2.2 Each reactor coolant system pressure isolation valve specified
in Table 3.4-0 shall be demonstrated OPERABLE by verifying leakage to be
within its limit prior to entering MODE 3:

a. After each refueling outage;

b. Whenever the plant has been in COLD SHUTDOWN for 72 hours or more
and if leakage testing has not been performed in the previous 9

months;

c. Prior to returning the valve to service following maintenance,
repair or replacement work on the valve.
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REACTOR COOLANT SYSTEM

BASES

3 4.4.6 REACTOR COOLANT SYSTEM LEAKAGE

3 4.4.6.1 LEAKAGE DETECTION SYSTEMS

The RCS leakage detection systems required by this specification are
provided to monitor and detect leakage from the Reactor Coolant Pressure
Boundary. These detection systems are consistent with the recommendations
of Regulatory Guide 1.45, "Reactor Coolant Pressure Boundary Leakage
Detection Systems," May 1973.

3 4.4.6.2 OPERATIONAL LEAKAGE

Industry experience has shown that while a limited amount of leakage
is expected from the RCS, the unidentified portion of this leakage can be
reduced to a threshold value of less than 1 gpm. This threshold value is
sufficiently low to ensure early detection of additional leakage.

The 10 GPM IDENTIFIED LEAKAGE limitations provides allowance for a
limited amount of leakage from known sources whose presence will not
interfere with the detection of UNIDENTIFIED LEAKAGE by the leakage
detection systems.

The limitation on seal line resistance ensures that the seal line
resistance is greater than or equal to the resistance assumed in the
minimum safeguards LOCA analysis. This analysis assumes that all of the
flow that is diverted from the boron injection line to the seal injection
line is unavailable for core cooling.
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REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactoi Coolant System leakage shall be limited to:

a. No PRESSURE BOUNDARY LEAKAGE,

b. 1 GPM UNIDENTIFIED LEAKAGE,

c. 1 GPM total primary-to-secondary leakage through all steam
generators and 500 gallons per, day through any one steam
generator,

d. 10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System,

2e. Seal line resistance greater than or equal to 2.27 E-1 ft/gpm ,
and

1 GPM leakage from any reactor coolant system pressure isolation
valve specified in Table 3.4-0,

APPLICABILITY: MODES 1, 2, 3 and 4>'~

ACTION:

a. With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY
within 6 hours and in COLD SHUTDOWN within the following 30 hours.

b. With any Reactor Coolant System leakage greater than any one of
the above limits, excluding PRESSURE BOUNDARY LEAKAGE, reduce the
leakage rate to within limits within 4 hours or be in at least HOT
STANDBY within the next 6 hours and in COLD SHUTDOWN within the
following -30 hours.

c. With any reactor coolant system pressure isolation valve(s)
leakage greater than the above limit, except when:

1. The leakage is less than or equal to 5.0 gpm, and

2. The most recent measured leakage does not exceed the previous
measured leakage~ by an amount that reduces the

+To satisfy ALARA requirements, measured leakage may be measured indirectly
(as from the performance of pressure indicators) if accomplished in
accordance with approved procedures and supported by computations showing
that the method is capable of demonstrating valve compliance with the
leakage criteria.
~Specification 3.4.6.2.e is applicable with average pressurizer pressure
within 20 psi of the nominal full pressure value.
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REACTOR COOLANT SYSTEM
LIMITING CONDITION FOR OPERATION Continued

margin between the most recent measured leakage and the
maximum limit of 5.0 gpm by 50% or more,

declare the leaking valve inoperable and isolate the high
pressure portion of the affected system from the low pressure
portion by the use of at least two closed valves, one of which may
be the OPERABLE check valve and the other a closed de-energized
motor operated valve Verify the isolated condition of the closed
de-energized motor operated valve at least once per 24 hours, or
be in at least HOT STANDBY within the next 6 hours and in COLD

SHUTDOWN within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4.4.6.2.1 Reactor Coolant System leakages shall be demonstrated to be
within each of the above limits by:

a, Monitoring the containment atmosphere particulate radioactivity
monitor at least once per 12 hours.

b. Monitoring the 'containment sump inventory and discharge at least
once per 12 hours.

c. Determining the seal line resistance at least once per 31 days
when the average pressurizer pressure is within 20 psi of its
nominal full pressure value. The seal line resistance measured
during the surveillance must be greater than or equal to 2.27 E-1
ft/gpm . The seal line resistance, R , is determined from the
following"expression:

RSL 2.31 (PCHP SI

where: PCHP charging pump header pressure, psig

PSI 2262 psig (high pressure operation)

2.31 conversion factor (12 in/ft) /(62.3 lb/ft )
2 3

Q the total seal in]ection flow, gpm

The provisions of Specification 4.0,4 are not applicable for entry
into MODES 3 and 4,

d. Performance of a Reactor Coolant System water inventory balance at
least once per 72 hours during steady state operation, and
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REACTOR COOLANT SYSTEM

SURUEILLANCE RE UIREMENTS Continued

e. Monitoring the reactor head flange leakoff system at least once
per 24 hours.

4.4.6,2 ' Each reactor coolant system pressure isolation p
l ion valve s ecified

inTa e . - sabl 3 4-0 shall be demonstrated OPERABLE pursuant to Specification
4.0.5, except. that in lieu of any leakage testing required by p
4.0.5, each valve shall be demonstrated OPERABLE by verifying leakage to be
within its limit prior to entering MODE 3:.

a. After each refueling outage;

b. Whenever the plant has been in COLD SHUTDOWN for 72 hours or more
and if leakage testing has not been performed in the previous
months;

c. Prior to returning the valve to service following maintenance,
repair or replacement work on the valve,
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REACTOR COOLANT SYSTEM

BASES

The limitation on seal line resistance ensures that the seal line
resistance is greater than or equal to the resistance assumed in the
minimum safeguards LOCA analysis. This analysis assumes that all of the
flow that is diverted from the boron injection line to the seal injection
line is unavailable for core cooling.

The total steam generator tube leakage limit of 1 GPM for all steam
generators not isolated from the RCS ensures that the dosage contribution
from the tube leakage will be limited to a small fraction of Part 100
limits in the event of either a steam generator tube rupture or steam line
break. The 1 GPM limit is consistent'with the assumptions used in the
analysis of these accidents. The 500 gpd leakage limit per steam
generator ensures that steam generator tube integrity is maintained in the
event of a main steam line rupture or under LOCA conditions.

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since it
may be indicative of an impending gross failure of the pressure boundary.
Should PRESSURE BOUNDARY LEAKAGE occur through a component which can be
isolated from the balance of the Reactor Coolant System, plant operation
may continue provided the leaking component is promptly isolated from the
Reactor Coolant System since isolation removes the source of potential
failure.

The Surveillance Requirements for RCS Pressure Isolation Valves
provide added assurance of valve integrity thereby reducing the probability
of gross valve failure and consequent intersystem LOCA. Leakage from the
RCS Pressure Isolation Valves is IDENTIFIED LEAKAGE and will be considered
as a portion of the allowed limit.
3 4.4.7 CHEMISTRY

The limitations on Reactor Coolant System chemistry ensure that
corrosion of the Reactor Coolant System is minimized and reduces the
potential for Reactor Coolant System leakage or failure due to stress
corrosion. Maintaining the chemistry within the Steady State Limits
provides adequate corrosion protection to ensure the structural integrity
of the Reactor Coolant System over the life of the plant. The associated
effects of exceeding the oxygen, chloride, and fluoride limits are time and
temperature dependent. Corrosion studies show that operation may be
continued with contaminant concentration levels in excess of the Steady
State Limits, up to the Transient Limits, fo'r the specified limited time
intervals without having a significant effect on the structural integrity
of the Reactor Coolant System. The time interval permitting continued
operation within the restrictions of the Transient Limits provides time for
taking corrective actions to restore the contaminant concentrations to
within the Steady State Limits.
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