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FCVs
3.4.2
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.2 Flow Control Yalves (FCVs)
LCO 3.4.2 A recirculaticn loop FCV shall be OPERABLE in each operating

recirculation loop.

APPLICABILITY: MODES 1 and 2.

ACTIONS

------------------------------------

------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two required A.l Lock up the FCV. 4 hours
FCVs inoperable.
B. Required Action and B.1 Be in MODE 3. 12 hours

associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS

SURVETLLANCE

FREQUENCY

SR 3.4.2.1 Verify each FCV fails "as is" on loss of

hydraulic pressure at the hydraulic unit.

18 months
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B 3.4.2
B 3.4 REACTOR CUOLANT SYSTEM (RCS)
B 3.4.2 Flow Control Valves (FCVs)
BASES
BACKGROUND The Reactor Coolant Recirculation System is described in the

Background section of the Bases for LCO 3.4.1,
*Recirculation Loops Operating," which discusses the
operating characteristics of the system and how this affects
the design basis transient and accident analyses. The jet
pumps and the FCVs are part of the Reactor Coolant
Recirculation System. The jet pumps are described in the
Bases for LCO 3.4.3, "Jet Pumps.”

The Recirculation Flow Control System consists of the
electronic and hydraulic components necessary for the
positioning of the two hydraulically actuated FCVs. The
recirculation loop flow rate can be rapidly changed within
the expected flow range, in resporse to rapid changes in
system demand. Limits on the system response are required
to minimize the impact on core flow response during certain
accidents and transients. Solid state control logic will
generate an FCV "motion inhibit" signal in response to any
one of several hydraulic power unit or analog control
circuit failure signals. The "motion inhibit" signal causes
hydraulic power unit shutdown and hydraulic isolation such
that the FCVs fail “as is."

g T

AT STy ™ 7
Trechon) hydvavieally ) 0% )
APPLICABL%‘"’“’["fhe FCV stroke “tf!'T?UTiafed t @/Ker second in
i SAFETY ANALYSES he openinglandgciosing girectiquzb a cog%iit::if:if:;
o Rty 1Fa“ure o: :j'axim demand. roke rafe§is—an are’
(é 0% ?e’{wc,\f—fassuwti ncof the analysis/of the recircula oW control
d i
pa W

Sewond 1N T failures decreasing and increasing flow (Refs. 1 and 2).
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//////,/f”"' Flow control valves satisfy erion 2 of the NRC Policy

( LCO An FCV in each operating recirculation loop must be OPERABLE
\ to ensure that the assumptions of the design basis transient
and accident analyses are satisfied.
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B 3.4.2

BASES (continued)

APPLICABILITY In MODES 1 and 2, the FCVs are required to be OPERABLE,
since during these conditions there is considerable energy
in the reactor core, and the limiting design basis
transients and accidents are assumed to occur. In MODES 3,
4, and 5, the consequences of a transient or accident are
reduced and OPERABILITY of the flow control valves is not
important.

ACTIONS A Note has been provided to modify the ACTIONS related to
FCVs. Section 1.3, Completion Times, specifies once a
Condition has been entered, subsequent divisions,
subsystems, components or variables expressed in the
Condition, discovered to be inoperable or not within limits,
will not result in separate entry into the Condition.
Section 1.3 also specifies Required Actions of the Condition
continue to apply for each additional failure, with
Completion Times based on initial entry into the Condition.
However, the Required Actions for inoperable FCVs provide
appropriate compensatory measures for separate inoperable
FCVs. As such, a Note has been provided that allows
separate Condition entry for each inoperable FCV.

A.l
With one or two required FCVs inoperable, the assumptions of
-y ¥ the design basis transient and accident analyses may not be
- met and[&?ﬁ?inoperable FCV must be returned to OPERABLE |
status of hydraulically locked within 4 hours.
g‘/‘ /‘\,-__"V—V"—\V“_“V"’—W"mv ''''' e i ol S

g Sa#o%y—&4a»%—ﬂ¢fgzk Closing an FCV f;;gggfthan~§gﬁjij?i%¥::_
analysis-£ouTd affect the recirculation
\"?TGG‘CBIEEHO , TESU “Tn'higher.peak clad temperatures.
_ECY is 1noperab§; s “times
deactivattng the valve (motion
y lock the valve in position, which
.~will_prohibit the FCV from adversely affecting the DBA -and-

(A:*vane+en§fhna1yses. Continued operation is allowed in'thts
Condition.

The 4 hour Completion Time is a reasonable time period to
complete the Required Action, while limiting the time of
operation with an inoperable FCV.

(continued)
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B 3.4.2

BASES

ACTIONS B.1
(continued)

If the FCVs are not deactivated, (locked up) and cannot be
restored to OPERABLE status within the associated Completion
Time, the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 12 hours. This brings the
unit to a condition where the flow coastdown characteristics
of the recirculation loop are not important. The allowed
Completion Time of 12 hours is reasonable, based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging unit
systems.

SURVETLLANCE SR_3.4

REQUIREMENTS
Hydraulic power unit pilot operated isolation valves located
between the servo valves and the common "open" and "close"
lines are required to close in the event of a loss of
hydraulic pressure. When closed, these valves inhibit FCV
motion by blocking hydraulic pressure from the servo valve
to the common open and close lines as well as to the

alternate subloop. This Sur fies F on
.a_loss_of hydraulic pressuné,0s assumed in Yne Jesign
asis LECA analyses N L

The month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at powei.
Operating experience has shown these components usually pass
the SR when performed at the 18 month Frequency. Therefore,
the Frequency was concluded to be acceptable from a
reliability standpoint.

intained/within the analyzed limits.
CV movemént is ligfited elecfronically/ testing bver a
ative of /all FCV \

the FCV/movement oyer a
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SURVEILLANCE
REQUIREMENTS

(continued)

nth Frequency is’gjégglon the need to perfo
lance under the copditions that apply during”a plant
outage and the potentia) for an unplanned transigfit if the

perating experienc
the SR when performéd at the 18 month Frequyéncy.

the Frequency was/concluded to be acceptapie from a
// reliability standpoint.

REFERENCES 1. USAR, Section 15.3.2.
2. USAR, Section 15.4.5.

3. USAR, Section 6.3.3.

l 4. USAR, Section 5.4.1.
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