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RCS Loops - MODE 3
B 3.4.5

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Loops - MODE 3

BASES

BACKGROUND The primary function of the reactor coolant in MODE 3 is removal of decay
heat and transfer of this heat, via the steam generators (SGs), to the
secondary plant fluid. The secondary function of the reactor coolant is to
act as a carrier for soluble neutron poison, boric acid.

In MODE 3, reactor coolant pumps (RCPs) are used to provide forced
circulation for heat removal during heatup and cooldown. The number of
RCPs in operation will vary depending on operational needs, and the intent
of this LCO is to provide forced flow from at least one RCP for core heat
removal and transport. The flow provided by one RCP is adequate for heat
removal and for boron mixing. However, two RCS loops are required to be
OPERABLE to provide redundant paths for heat removal.

Reactor coolant natural circulation is not normally used; however, the
natural circulation flow rate is sufficient for core cooling. If entry into natural
circulation is required, the reactor coolant at the highest elevation of the hot
leg must be maintained subcooled for single phase circulation. When in
natural circulation, it is preferable to remove heat using both SGs to avoid
idle loop stagnation that might occur if only one SG were in service. One
generator will provide adequate heat removal. Boron reduction in natural
circulation is prohibited because mixing to obtain a homogeneous
concentration in all portions of the RCS cannot be ensured.

APPLICABLE No safety analyses are performed with initial conditions in MODE 3 for the
SAFETY ANALYSES original SGs.

Failure to provide heat removal may result in challenges to a fission
product barrier. The RCS loops are part of the primary success path that
functions or actuates to prevent or mitigate an Accident or transient that
either assumes the failure of, or presents a challenge to, the integrity of a
fission product barrier.

RCS Loops - MODE 3 satisfy Criterion 3 of 10 CFR 50.36 (Ref. 1).
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RCS Loops - MODE 3
B 3.4.5

BASES (continued)

LCO The purpose of this LCO is to require two loops to be available for heat
removal thus providing redundancy. The LCO requires the two loops to be
OPERABLE with the intent of requiring both SGs to be capable of
transferring heat from the reactor coolant at a controlled rate. Forced
reactor coolant flow is the required way to transport heat, although natural
circulation flow provides adequate removal. A minimum of one running
RCP meets the LCO requirement for one loop in operation.

The Note permits a limited period of operation without RCPs. All RCPs
may not be in operation for • 8 hours per 24 hour period for the transition to
or from the Decay Heat Removal (DHR) System, and otherwise may be de-
energized for •1 hour per 8 hour period. This means that natural
circulation has been established. When in natural circulation, boron
reduction is prohibited because an even concentration distribution
throughout the RCS cannot be ensured. Core outlet temperature is to be
maintained at least 1 0F below the saturation temperature so that no vapor
bubble may form and possibly cause a natural circulation flow obstruction.

In MODES 3, 4, and 5, it is sometimes necessary to stop all RCP or LPI
pump forced circulation (e.g., change operation from one DHR loop to the
other, to perform surveillance or startup testing, to perform the transition to
and from DHR mode cooling, or to avoid operation below the RCP
minimum net positive suction head limit). This is acceptable because
natural circulation is adequate for heat removal, or the reactor coolant
temperature can be maintained subcooled and boron stratification affecting
reactivity control is not expected.

An OPERABLE RCS loop consists of at least one OPERABLE RCP and an
SG that is capable of transferring decay heat to the secondary fluid. An
RCP is OPERABLE if it is capable of being powered and is able to provide
forced flow if required.

APPLICABILITY In MODE 3, the heat load is lower than at power; therefore, one RCS loop
in operation is adequate for transport and heat removal. A second RCS
loop is required to be OPERABLE but not in operation for redundant heat
removal capability.
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RCS Loops - MODE 3
B 3.4.5

BASES

APPLICABILITY Operation in other MODES is covered by:
(continued)

LCO 3.4.4, "RCS Loops - MODES 1 and 2";
LCO 3.4.6, "RCS Loops - MODE 4";
LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled";
LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled";
LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant

Circulation - High Water Level" (MODE 6); and
LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant

Circulation - Low Water Level" (MODE 6).

ACTIONS A.1

If one RCS loop is inoperable, redundancy for forced flow heat removal is
lost. The Required Action is restoration of the RCS loop to OPERABLE
status within a Completion Time of 72 hours. This time allowance is a
justified period to be without the redundant nonoperating loop because a
single loop in operation has a heat transfer capability greater than that
needed to remove the decay heat produced in the reactor core.

B.1

If Required Action and associated Completion Time are not met, the unit
must be brought to MODE 4. In MODE 4, the unit may be placed on the
LPI System. The allowed Completion Time of 12 hours is reasonable,
based on operating experience, to achieve cooldown and depressurization
from the existing unit conditions and without challenging unit systems.

C.1 and C.2

If no RCS loop is OPERABLE or a required RCS loop is not in operation,
(no RCS loop is required to be in operation provided the conditions in the
Note in the LCO section are met), all operations involving a reduction of
RCS boron concentration must be immediately suspended. This is
necessary because boron dilution requires forced circulation for proper
homogenization. Action to restore one RCS loop to operation shall be
immediately initiated and continued until one RCS loop is restored to
operation and to OPERABLE status. The immediate Completion Time
reflects the importance of maintaining operation for decay heat removal.
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RCS Loops - MODE 3
B 3.4.5

BASES (continued)

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

This SR requires verification every 12 hours that the required number of
loops and pumps is in operation. Verification includes flow rate,
temperature, or pump status monitoring, which help ensure that forced flow
is providing heat removal. The 12 hour interval has been shown by
operating practice to be sufficient to regularly assess RCS loop status. In
addition, control room indication and alarms will normally indicate loop
status.

SR 3.4.5.2

Verification that the required number of RCPs are OPERABLE ensures
that an additional RCS loop can be placed in operation, if needed, to
maintain decay heat removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power availability to
the required pump that is not in operation. The Frequency of 7 days is
considered reasonable in view of other administrative controls available
and has been shown to be acceptable by operating experience.

REFERENCES 1. 10 CFR 50.36.
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RCS Loops - MODE 3
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Loops - MODE 3

BASES

BACKGROUND The primary function of the reactor coolant in MODE 3 is removal of decay
heat and transfer of this heat, via the steam generators (SGs), to the
secondary plant fluid. The secondary function of the reactor coolant is to
act as a carrier for soluble neutron poison, boric acid.

In MODE 3, reactor coolant pumps (RCPs) are used to provide forced
circulation for heat removal during heatup and cooldown. The number of
RCPs in operation will vary depending on operational needs, and the intent
of this LCO is to provide forced flow from at least one RCP for core heat
removal and transport. The flow provided by one RCP is adequate for heat
removal and for boron mixing. However, two RCS loops are required to be
OPERABLE to provide redundant paths for heat removal.

Reactor coolant natural circulation is not normally used; however, the
natural circulation flow rate is sufficient for core cooling. If entry into natural
circulation is required, the reactor coolant at the highest elevation of the hot
leg must be maintained subcooled for single phase circulation. When in
natural circulation, it is preferable to remove heat using both SGs to avoid
idle loop stagnation that might occur if only one SG were in service. One
generator will provide adequate heat removal. Boron reduction in natural
circulation is prohibited because mixing to obtain a homogeneous
concentrati ortions of }the RC

APPLICABLE No safety analyses are performed with initial conditions in MODE 3 for the
SAFETY ANALY S originalSGs.

t f.
Faire to provide heat re ay result in challenges to a fissA n
produc e CS loops a ate of the prima ss pat a
functions or actuates to prevent or mitigate-n ccident or transient that
either assumes the failure of, or presents a challenge to, the integrity of a
fission product barrier.

RCS Loops - MODE 3 satisfy Criterion 3 of 10 CFR 50.36 (Ref. 1).
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RCS Loops - MODE 3
B 3.4.5

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Loops - MODE 3

BASES

BACKGROUND The primary function of the reactor coolant in MODE 3 is removal of decay
heat and transfer of this heat, via the steam generators (SGs), to the
secondary plant fluid. The secondary function of the reactor coolant is to
act as a carrier for soluble neutron poison, boric acid.

In MODE 3, reactor coolant pumps (RCPs) are used to provide forced
circulation for heat removal during heatup and cooldown. The number of
RCPs in operation will vary depending on operational needs, and the intent
of this LCO is to provide forced flow from at least one RCP for core heat
removal and transport. The flow provided by one RCP is adequate for heat
removal and for boron mixing. However, two RCS loops are required to be
OPERABLE to provide redundant paths for heat removal.

Reactor coolant natural circulation is not normally used; however, the
natural circulation flow rate is sufficient for core cooling. If entry into natural
circulation is required, the reactor coolant at the highest elevation of the hot
leg must be maintained subcooled for single phase circulation. When in
natural circulation, it is preferable to remove heat using both SGs to avoid
idle loop stagnation that might occur if only one SG were in service. One
generator will provide adequate heat removal. Boron reduction in natural
circulation is prohibited because mixing to obtain a homogeneous
concentration in all portions of the RCS cannot be ensured.

APPLICABLE No safety analyses are performed with initial conditions in MODE 3 for the
SAFETY ANALYSES original SGs.

Failure to provide heat removal may result in challenges to a fission
product barrier. The RCS loops are part of the primary success path that
functions or actuates to prevent or mitigate an Accident or transient that
either assumes the failure of, or presents a challenge to, the integrity of a
fission product barrier.

RCS Loops - MODE 3 satisfy Criterion 3 of 10 CFR 50.36 (Ref. 1).
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RCS Loops - MODE 3
B 3.4.5

BASES (continued)

LCO The purpose of this LCO is to require two loops to be available for heat
removal thus providing redundancy. The LCO requires the two loops to be
OPERABLE with the intent of requiring both SGs to be capable of
transferring heat from the reactor coolant at a controlled rate. Forced
reactor coolant flow is the required way to transport heat, although natural
circulation flow provides adequate removal. A minimum of one running
RCP meets the LCO requirement for one loop in operation.

The Note permits a limited period of operation without RCPs. All RCPs
may not be in operation for S 8 hours per 24 hour period for the transition to
or from the Decay Heat Removal (DHR) System, and otherwise may be de-
energized for <1 hour per 8 hour period. This means that natural
circulation has been established. When in natural circulation, boron
reduction is prohibited because an even concentration distribution
throughout the RCS cannot be ensured. Core outlet temperature is to be
maintained at least 1 0F below the saturation temperature so that no vapor
bubble may form and possibly cause a natural circulation flow obstruction.

In MODES 3, 4, and 5, it is sometimes necessary to stop all RCP or LPI
pump forced circulation (e.g., change operation from one DHR loop to the
other, to perform surveillance or startup testing, to perform the transition to
and from DHR mode cooling, or-to avoid operation below the RCP
minimum net positive suction head limit). This is acceptable because
natural circulation is adequate for heat removal, or the reactor coolant
temperature can be maintained subcooled and boron stratification affecting
reactivity control is not expected.

An OPERABLE RCS loop consists of at least one OPERABLE RCP and an
SG that is capable of transferring decay heat to the secondary fluid. An
RCP is OPERABLE if it is capable of being powered and is able to provide
forced flow if required.

APPLICABILITY In MODE 3, the heat load is lower than at power; therefore, one RCS loop
in operation is adequate for transport and heat removal. A second RCS
loop is required to be OPERABLE but not in operation for redundant heat
removal capability.

OCONEE UNITS 1, 2, & 3 B 3.4.5-2 BASES REVISION DATED 03/25/04 |



RCS Loops - MODE 3
B 3.4.5

BASES

APPLICABILITY Operation in other MODES is covered by:
(continued)

LCO 3.4.4, "RCS Loops - MODES 1 and 2";
LCO 3.4.6, "RCS Loops - MODE 4";
LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled";
LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled";
LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant

Circulation - High Water Level" (MODE 6); and
LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant

Circulation - Low Water Level" (MODE 6).

ACTIONS A.1

If one RCS loop is inoperable, redundancy for forced flow heat removal is
lost. The Required Action is restoration of the RCS loop to OPERABLE
status within a Completion Time of 72 hours. This time allowance is a
justified period to be without the redundant nonoperating loop because a
single loop in operation has a heat transfer capability greater than that
needed to remove the decay heat produced in the reactor core.

B.1

If Required Action and associated Completion Time are not met, the unit
must be brought to MODE 4. In MODE 4, the unit may be placed on the
LPI System. The allowed Completion Time of 12 hours is reasonable,
based on operating experience, to achieve cooldown and depressurization
from the existing unit conditions and without challenging unit systems.

C.1 and C.2

If no RCS loop is OPERABLE or a required RCS loop is not in operation,
(no RCS loop is required to be in operation provided the conditions in the
Note in the LCO section are met), all operations involving a reduction of
RCS boron concentration must be immediately suspended. This is
necessary because boron dilution requires forced circulation for proper
homogenization. Action to restore one RCS loop to operation shall be
immediately initiated and continued until one RCS loop is restored to
operation and to OPERABLE status. The immediate Completion Time
reflects the importance of maintaining operation for decay heat removal.

OCONEE UNITS 1, 2, & 3 B 3.4.5-3 BASES REVISION DATED 03/25/04 |



RCS Loops - MODE 3
B 3.4.5

BASES (continued)

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

This SR requires verification every 12 hours that the required number of
loops and pumps is in operation. Verification includes flow rate,
temperature, or pump status monitoring, which help ensure that forced flow
is providing heat removal. The 12 hour interval has been shown by
operating practice to be sufficient to regularly assess RCS loop status. In
addition, control room indication and alarms will normally indicate loop
status.

SR 3.4.5.2

Verification that the required number of RCPs are OPERABLE ensures
that an additional RCS loop can be placed in operation, if needed, to
maintain decay heat removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power availability to
the required pump that is not in operation. The Frequency of 7 days is
considered reasonable in view of other administrative controls available
and has been shown to be acceptable by operating experience.

REFERENCES 1. 10 CFR 50.36.
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RCS Loops - MODE 3
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Loops - MODE 3

BASES

BACKGROUND The primary function of the reactor coolant in MODE 3 is removal of decay
heat and transfer of this heat, via the steam generators (SGs), to the
secondary plant fluid. The secondary function of the reactor coolant is to
act as a carrier for soluble neutron poison, boric acid.

In MODE 3, reactor coolant pumps (RCPs) are used to provide forced
circulation for heat removal during heatup and cooldown. The number of
RCPs in operation will vary depending on operational needs, and the intent
of this LCO is to provide forced flow from at least one RCP for core heat
removal and transport. The flow provided by one RCP is adequate for heat
removal and for boron mixing. However, two RCS loops are required to be
OPERABLE to provide redundant paths for heat removal.

Reactor coolant natural circulation is not normally used; however, the
natural circulation flow rate is sufficient for core cooling. If entry into natural
circulation is required, the reactor coolant at the highest elevation of the hot
leg must be maintained subcooled for single phase circulation. When in
natural circulation, it is preferable to remove heat using both SGs to avoid
idle loop stagnation that might occur if only one SG were in service. One
generator will provide adequate heat removal. Boron reduction in natural
circulation is prohibited because mixing to obtain a homogeneous
c~oncentratio ortions of the RCensr

APPLICABLE No safety analyses are performed with initial conditions in MODE 3 for the
SAFETY ANALYS orginal SGs.

Facade to provide heat r ay result in challenges to a fiss n
produc . e CS loops adart of the prima ss pati a
functions or actuates to prevent or mitigate n ccident or transient that
either assumes the failure of, or presents a challenge to, the integrity of a
fission product barrier.

RCS Loops - MODE 3 satisfy Criterion 3 of 10 CFR 50.36 (Ref. 1).
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