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RCS Loops-MODE 5, Loops Fi di-d
B 3.4.7

TS 7Tr- -/
B 3.4 REACTOR COOLANT SYSTEM (RCS) 7

B 3.4.7 RCS Loops-MODE 5, Loops Filled

BASES

BACKGROUND In MODE 5 with the RCS loops filled, the primary function of
the reactor coolant is the removal of decay heat and
transfer this heat either to the steam generator (SG)

o( ndr * n or the component cooling water via
the residua heat removal (RHR) heat exchangers. While the

( t~~tcprincipal means for decay heat removal is via the RHR
s ystem. the SGs are specified as a backup means for

Ci oda1Ls iok redundancy. Even though the SGs cannot produce steam in
this MODE, they are capable of being a heat sink due to

C t) { 1 ) / their large contained volume of secondary water. As long as
(19tt J,, the SG secondary side water is at a lower temperature than

the reactor coolant, heat transfer will occur. The rate of
heat transfer is directly proportional to the temperature
difference. The secondary function of the reactor coolant
is to act as a carrier for soluble neutron poison, boric
acid.

In MODE 5 with RCS loops filled, the reactor coolant is
circulated by means of two RHR loops connected to the RCS,
each loop containing an RHR heat exchanger, an RHR pump, and
appropriate flow and temperature instrumentation for
control, protection, and indication. One RHR pump
circulates the water through the RCS at a sufficient rate to
prevent boric acid stratification.

The number of loops in operation can vary to suit the
operational needs. The intent of this LCO is to provide
forced flow from at least one RHR loop for decay heat
removal and transport. The flow provided by one RHR loop is
adequate for decay heat removal. The other intent of this
LCO is to require that a second path be available to-provide
redundancy for heat removal.

The LCO provides for redundant paths of decay heat removal
capability. The first path can be an RHR loop that must be
OPERABLE and in operation. The second path can be another
OPERABLE RHR loop or maintaining two SGs with secondary side
water levels above [17]% to provide an alternate method for

(continued)
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

BASES (continued)

APPLICABLE In MODE 5, RCS circulation is considered in the
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The RHR loops provide this
circulation.

RCS Loops-MODE 5 (Loops Filled) have been identified in the
NRC Policy Statement as important contributors to risk
reduction.

LCO The purpose of this LCO is to require that at least one of
the RHR loops be OPERABLE and in operation with an
additional RHR loop OPERABLE or two SGs with secondary side
water level 2 [17]%. One RHR loop provides sufficient
forced circulation to perform the safety functions of the
reactor coolant under these conditions. An additional RHR
loop is required to be OPERABLE to meet single failure
considerations. However, if the standby RHR loop is not
OPERABLE, an acceptable alternate method is two SGs with
their secondary side water levels > [17]%. Should the
operating RHR loop fail, the SGs could be used to remove the

ir-cIa la decay heat.

Note 1 permits all RHR pumps to be de-energized < 1 hour per
8 hour period. The purpose of the Note is to permit tests
designed to validate various accident analyses values. One
of the tests performed during the startup testing program is
the validation of rod drop times during cold conditions,
both with and without flow. The no flow test may be
performed in MODE 3, 4, or 5 and requires that the pumps be
stopped for a short period of time. The Note permits
de-energizing of the pumps in order to perform this test and
validate the assumed analysis values. If changes are made
to the RCS that would cause a change to the flow
characteristics of the RCS, the input values must be
revalidated by conducting the test again. The 1 hour time
period is adequate to perform the test, and operating
experience has shown that boron stratification is not likely
during this short period with no forced flow.

Utilization of Note 1 is permitted provided the following
conditions are met, along with any other conditions imposed
by initial startup test procedures:

(continued)
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LCO
(continued)

a. No operations are permitted that would dilute the RCS
boron concentration, therefore maintaining the margin
to criticality. Boron reduction is prohibited because
a uniform concentration distribution throughout the
RCS cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained
below saturation temperature, so that
may form and possibly cause a natural
obstruction.

at least 10OF
no vapor bubble
circulation flow

Note 2 allows one RHR loop to be inoperable for a period of
up to 2 hours, provided that the other RHR loop is OPERABLE
and in operation. This permits periodic surveillance tests
to be performed on the inoperable loop during the only time
when such testing is safe and possible.

Note 3 requires that the secondary side water temperature of
each SG be < [50]'F above each of the RCS cold leg
temperatures before the start of a reactor coolant pump
(RCP) with an RCS cold leg temperature < [275]'F. This
restriction is to prevent a low temperature overpressure
event due to a thermal transient when an RCP is started.

Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of RHR
loops from operation when at least one RCS loop is in
operation. This Note provides for the transition to MODE 4
where an RCS loop is permitted to be in operation and
replaces the RCS circulation function provided by the RHR
loops.

RHR pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required. An OPERABLE SG
can perform as a heat sinkwhen it has an adequate water
level and is OPEUTALE in accordance with the Steam Generator
Tube Surveillance Program.

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced
circulation of the reactor coolant to remove decay heat from
the core and to provide proper boron mixing. One loop of
RHR provides sufficient circulation for these purposes.
However, one additional RHR loop is required to be OPERABLE,

(continued)
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

T•7 T7___/4BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.4.7.1

This SR requires verification every 12 hours that the
required loop is in operation. Verification includes flow
rate, temperature, or pump status monitoring, which help
ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RHR loop performance.

SR 3.4.7.2

Verifying that at least two SGs are OPERABLE by ensuring
their secondary side narrow range water levels are 2 [17]%
ensures an alternate decay heat removal method~in the event
Mi-at the second RIR loop is not OPERABLE. If both RHR loops
are OPERABLE, this Surveillance is not needed. The 12 hour
Frequency is considered adequate in view of other
indications available in the control room to alert the
operator to the loss of SG level.

SR 3.4.7.3

Verification that a second RHR pump is OPERABLE ensures that
an additional pump 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 available to the RHR pump. If secondary
side water level is 2 [17]% in at least two SGs, this
Surveillance is not needed. 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.
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 RCS Loops-MODE 5, Loops Filled

BASES

BACKGROUND In MODE 5 with the RCS loops filled, the primary function of
the reactor coolant is the removal of decay heat and
transfer this heat either to the steam generator (SG)
secondary side coolantjor the component cooling water via
the shutdown cooiing (SDC) heat exchangers. While the

VI '1' principal means for decay heat removal is via the SDC
{ \ System the SG are specified as a backup means for

(y +4 bUc^( re un 1i ancy. Even though the SGs cannot produce steam in
this MODE, they are capable of being a heat sink due to

C 'tCCA lEt {I \ their large contained volume of secondary side water. As
long as the SG secondary side water is at a lower

R (2) / temperature than the reactor coolant, heat transfer will
occur. The rate of heat transfer is directly proportional
to the temperature difference. The secondary function of
the reactor coolant is to act as a carrier for soluble
neutron poison, boric acid.

In MODE 5 with RCS loops filled, the SDC trains are the
principal means for decay heat removal. The number of
trains in operation can vary to suit the operational needs.
The intent of this LCO is to provide forced flow from at
least one SDC train for decay heat removal and transport.
The flow provided by one SDC train is adequate for decay
heat removal. The other intent of this LCO is to require
that a second path be available to provide redundancy for
decay heat removal.

The LCO provides for redundant paths of decay heat removal
capability. The first path can be an SDC train that must be
OPERABLE and in operation. The second path can be another
OPERABLE SDC train, or through the SG , each having an

quate water level. _>

APPLICABLE In MODE 5, RCS circulation is considered in the
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The SDC trains provide
this circulation.

(continued)
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RCS Loops -MODE 5, Loops Filled
B 3.4.7

BASES 7-F / /
-BASES

APPLICABLE
SAFETY ANALYSES

(continued)

RCS Loops-MODE 5 (Loops Filled) have been identified in the
NRC Policy Statement as important contributors to risk
reduction.

LCO

L/ I

Cr& nc ~al A
' I"I -

The purpose of this LCO is to require at least one of the
SDC trains be OPERABLE and in operation with an additional
SDC train OPERABLE or secondary side water level of each SG
shall be 2 [25]%. One SDC train provides sufficient forced
circulation to perform the safety functions of the reactor
coolant under these conditions. The second SDC train is
normally maintained OPERABLE as a backup to the operating
SOC train to provide redundant paths for decay heat removal.
However, if the standby SDC train is not OPERABLE, a
sufficient alternate method to provide redundant paths for
decay heat removal is two SGs with their secondary side
water levels 2 [25%]. Should the operating SDC train fail,
the SGs could be used to remove the decay heat,.

Note I permits all SDC pumps to be de-energized • 1 hour per
8 hour period. The circumstances for stopping both SDC
trains are to be limited to situations where pressure and
temperature increases can be maintained well within the
allowable pressure (pressure and temperature and low
temperature overpressure protection) and 10OF subcooling
limits, or an alternate heat removal path through the SG(s)
is in operation.

This LCO is modified by a Note that prohibits boron dilution
when SDC forced flow is stopped because an even
concentration distribution cannot be ensured. Core outlet
temperature is to be maintained at least 10'F below
saturation temperature, so that no vapor bubble would form
and possibly cause a natural circulation flow obstruction.
In this MODE, the SG(s) can be used as the backup for SDC
heat removal. To ensure their availability, the RCS loop
flow path is to be maintained with subcooled liquid.

In MODE 5, it is sometimes necessary to stop all RCP or SDC
forced circulation. This is permitted to change operation.
from one SDC train to the other, perform surveillance or
startup testing, perform the transition to and from the SOC,
or to avoid operation below the RCP minimum net positive
suction head limit. The time period is acceptable because
natural circulation is acceptable for decay heat removal,

(continued)
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

7F 7f-//L
BASES

LCO the reactor coolant temperature can be maintained subcooled,
(continued) and boron stratification affecting reactivity control is not

expected.

Note 2 allows one SDC train to be inoperable for a period of
up to 2 hours provided that the other SDC train is OPERABLE
and in operation. This permits periodic surveillance tests
to be performed on the inoperable train during the only time
when such testing is safe and possible.

Note 3 requires that either of the following two conditions
be satisfied before an RCP may be started with any RCS cold
leg temperature < [285] F:

a. Pressurizer water level must be < .[60]%; or

b. Secondary side water temperature in each SG must be
< [100]'F above each of the RCS cold leg temperatures.

Satisfying either of the above conditions will preclude a
low temperature overpressure event due to a thermal
transient when the RCP is started.

Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of SDC
trains from operation when at least one RCP is in operation.
This Note provides for the transition to MODE 4 where an RCP
is permitted to be in operation and replaces the RCS
circulation function provided by the SDC trains.

An OPERABLE SDC train is composed of an OPERABLE SDC pump
and an OPERABLE SDC heat exchanger.

SDC pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required. An OPERABLE SG

Volt 'l \ can perform as a heat sink when it has an adequate water
yl a ~eve -and is OPEN ABLEin accordance with the SG Tube

64((Cd' Surveillance Program.

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced
circulation to remove decay heat from the core and to
provide proper boron mixing. One SDC train provides
sufficient circulation for these purposes.

(continued)
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

/7 TF-1/'
BASES

SURVEILLANCE SR 3.4.7.1 (continued)
REQUIREMENTS

12 hour Frequency has been shown by operating practice to be
sufficient to regularly assess degradation and verify
operation is within safety analyses assumptions. In
addition, control room indication and alarms will normally
indicate loop status.

The SDC flow is established to ensure that core outlet
temperature is maintained sufficiently below saturation to
allow time for swapover to the standby SDC train should the
operating train be lost.

SR 3.4.7.2

Verifying the SGs are OPERABLE by ensuring their secondary
side water levels are > [25%] ensures that redundant heat
removal paths are available if the second SDC train is
inoperable. The Surveillance is required to be performed
when the LCO requirement is being met by use of the SGs. If
both SDC trains are OPERABLE, this SR is not needed. The
12 hour Frequency has been shown by operating practice to be
sufficient to regularly assess degradation and verify
operation within safety analyses assumptions.

SR 3.4.7.3

Verification that the second SDC train is OPERABLE ensures
that redundant paths for decay heat removal are available.
The requirement also ensures that the additional train 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
available to the required pumps. The Surveillance is
required to be performed when the LCO requirement is being
met by one of two SOC trains, e.g., both SGs have < (25]%
water level. 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.
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