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EMERCINCY CORE COOLING SYSTEMS

3/4.5 6 RESIDUAL HEAT REMOVAL (RHR) SYSTEM

MIMILING CONDITION FOR OPERATION

3.5.6 Three independent Residual Heat Remova) (RHR) loops shall be OPERABLE
with each loop comprised of:

¢ One OPERABLE RMR pump,

b.  One OPERABLE RHR heat exchanger, and

¢. 20ne OPERABLE flowpath capable of taking suction from its associated
RCS hot leg and discharging to its associated RCS cold leg.*

APPLICABILITY: MODES 1, 2 and 3.
ALTION

¢ With one RHR loop inoperable, restore the required 1oop to OPERABLE
status within 72 hours or be in at least HOT STANDRY within the next
& hours and in HOT SHUTDOWN within the following & hours.

With two RHR loops inoperable, restore at least two RHR loops to
OPERABLE status within 24 hours or be in at least HOT STANDBY within
6 hours and in HOT SHUTDOWN within the following 6 hours.

With three RHR loops inoperable, immediately initiate corrective

artion to restore at least one RHR loop to OPERABLE status as soon
as possible.

SURVEILLANCE REQUIREMENTS

4.5.6.1 Each RHR loop shal) be demonstrated OPERABLE pursuant Lo the require-
ments of Specification 4.0.5.

4.5.6.2 At least once per 18 months by verifying automatic 4eodedsenewd inter-
lock action of the RHR system from the Reactor Coolant System to ensure that:

< With a simulated or actual Reactor Coolant System pressure
signal greater than or equal to 350 psig, the interlocks
prevent the valves from being opened, and

With & simuteted-or actuel Rezctor-Ceoolant System pressure -

a ~s$ignal less-than-or-equat-to700-pstg, The ThteErtocks -with—
cause-the valves-to automatiea Ry ctose,—

KVeTves MOV-0060 A, B, and C and MOV-0061 A, B, and C may have power removed
to support the FHAR (Fire Hazard Analysis Report) assumptions.
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EMERGENCY CORE COOLING_SYSTEMS

BASES AL
3/4.5.6 RESIDUAL MEAT REMOVAL (RMR) SYSTEM

The OPERABILITY of the RHR system ensures adequate heat removal capabili-
ties for Long-]erm Core Cooling in the event of & small-break loss-of-coolant
accident (LOCA), an isolatable LOCA, or a secondary break in MODES 1, 2, and 3. -
The limits on the OPERABILITY of the RHR system ensure that at least one RHR
loop is available for cooling including single active failure criteria.

—+the-surveillances ensure that RHR system isotatinn velves close upon an
gverpressure protection system-signal.
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TABLE 1.3-2 (Continued)

SIGNIFICANT DESIGH CHANGES
References
UFSAR Description of Change
Qualified Disyley Processing Section 7.5 Addition of safsty-reieted displey processing system which provides recdundant data
System (QOPS) scquisition end display. System provides Class 1E control of the $G power-operated
relief valves, head vent throttie valves, AFW fiow regulsting veives, and ECW
throttie veive for the essential chillers. The system aiso performs SG reference
leg temperature compensation and 2CS hot leg tempersture sveraging calculations.
Emergency Response Facilities Section 7.5 Provides signal processing and display for Emergency Resporse Facilities and
Dste Acquisition and Display addresses SPDS requirement of MUREG 069¢.
Letdown Stap Velves Section 7.6 Changes to letdown isolstion signeis. The pressurizer low level intertock cicses

Pressurizer Level Interlocks

Reector Coolant Purity Control

i Action Plan Reguiremests

Instrumentation and Control
Power Supply System (Class 1E)

“ e~ ——

isclation ¥alive logic
Canteinment Nydrogen
Monitoring Systea

interlocks for RCS Pressure
Control during Low Temperature

Operation

Spray Additive Tank Low-Low
ieval Interic:ck

Control Interiock C-17

Sectione 7.6, 9.3.4

Appendix TA

Sections 7.6, 8.3
Seciions 7.6, 5.4

Section 7.6

Section 7.6

Section 7.6

Section 7.7

the velves and prevents the operator fram reopening them from the mein control room
until the pressurizer water level is sbove the setpoint. The clusure sighsia to
esch letdown stop valve are delsyed so that downstream valves can clcie before ihe
stop vaives, to prevent fiasi.ing in the regenerative hest exchanges.

Addition of equipment T meet more stringent reactor mekeup water chemistry
perametesrs. Addition of safety grede isolstion vaives.

MREG 0737 modific tions including post-accidext sespling system, post-accident
monitoring upgrades, upgrades 1o emergency response capabilities, etc.

Expansion of system for chamnels i and IV.

~—

Addition of logics for umﬁc closure of valvas when above setpoini pressures.

Key tock switches for the sampling end Conteinmen: isciation velves are deleted.
Sampl ing points and monitor ranges changed.

Addition of ssfety-grade logic for culd overpressure mitigaiion, using safety-
grade transmitters, logic, and pressurizer PORVS.

Addition of safety-grade logic to close the spray additive tank isolstion vaive
when the tank fluid reaches the low-low level setpoint.

Addition of logic generating C-17 interlock and its use to stop turbine loading.
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TABLE S.4.A-2 (Contirued)

COLD SHUTDOMM
FAILURE WODES AND EFFECTS AMALYSIS
Plant Nethod Failure Effect
Description Safety Operating Failure 0f failure On System Safety
0f Component Function Mode® Morde(s) Detection Function Capebility _Geners! Remerks
Resi L Hea
Removel System
RNR Pump 1A Operate and 45 Fails to Pump flow end None - Two redundent (See Figure 5.4-6)
(pmps 18 and  provide coolant operate discherge RHR prps evailisble Loss of pamp may result
1C snalogous) flow for RMR pressure in longer cooldown time
operation indicetion end

indicator lights

ot WCB
Motor-operated Open to allow 4-S Either velve Velve position None - Redundant RNR
gate valves RHR flow feits to indication, pump treins provide cooling
MOV-0060A end open on flow indicetion
MOV-CO61A demand or and sterm and dis-
(valves once open, charge pressure
SOV -00608 and failc closed '+ O indication at NCB
MC: 00618, [ fe.g., false —
WOV-0060C and | suto-closure
MOV-0061C “__signal)
enalogous )

(normel ly closed)

Close to isclete 4-5
the RHR system

trom the RCS
* Plant Modes
1. Power Operation 4.
2. Startuwp ,
3. Hot Stenchbvy 6.

Hot Shutdown
Cold Shutdown
Refuel ing

Fails to close

Velve position
indication, pres-

sure and temperasture
indications st NCB

None - Redundant velves

in serfes provide
isclstion
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7.6.2 Residual Heat Pemoval Isolation Valves

7.6.2.1 Description. There are two motor-operated gate valves in
series in each inlet line from the Reactor Coolant System (RCS) to the
Residual Heat Removal System (RHRS), as shown on Figure 5.4-6. They are
normally closed and are manually opened from the control room for residual
heat removal (RHR) after RCS pressure and temperature are reduced to
approximately 400 psig and 350°'F, respectively. As shown on Figure 5.4-6 and
on the control logic (Figure 7.6-2), the two valves in each RHR inlet line are
powered from different Class 1E power sources. Additionally, power is locked
at the motor control center (MCC) breaker for the valve closest to the RHR
pump to mitigate the consequences of spurious opening of the valves during
plant operation.

These valves are controlled by three RCS wide-range pressure transmitters,
shown on Figure 5.1-1, The transmitters, PT-405, PT-406, and PT-407, are
located ourgide the Containment. Conformance of the design to Containment
isolation requirements is discussed in Section 6.2.4. Two additional RCS
vide-range pressure transmitters, PT-403 and PT-404, are also shown on Figure
§.1-1. These transmitters are used for RC5 cold overpressure mitigation (via
the pressurizer power-operated relief valves (PORVs)). These two transmitters
are located inside the Containment. Table 7.6-1 shows the manufacturer, model
number, protection set assignment, and RCS loop monitored for each
transmitter.

The signalﬂgrom_eachg&i§nsmttter controlling the RHR inlet isolation vealves

provides two functions;) a permissive that allows valve opening below a preset
prcssuro<3535§§ Automatic closure on pressures above a preset valuei The open
permissive ensures that the valve is not opened when the RCS pressure plus the
RHR pump discharge pressure is above the RHRS design pressure. The two valves
in each RHR train receive pressure signals from different pressure
transmitters, through the Engineered Safety Features (ESF) actuation train

corresponding to the train of power supplied to the valve.

7.6.2.2 Analysis. Thz applicable requirements of IEEE 308-1974 are
applied to the electrical power supply for the RHRS pump motors and to the 1&C
for the motor-operated RHR inlet isolation valves. Based on the scope
definitions presented in IEEE 279-1971 and 338-1971, these criteria do not
apply to the RHR isolation valve interlocks; however, in order to meet Nuclear
Regulatory Commission (NRC) requirements and because of the pessible severity
of the consequences of loss of function, the requirements of IEEE 279-1971 are
applied with the following comments:

3 For the purpose of applying IEEE 279-1971 to this circuit, the following
definitions are used.

a. Protection System

The two valves in series in each line and the components of their
mterlocking circuits,

7.6-2 Revision 0O
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b, Protective Action
i ) 3 L A ﬂ-/
/ 1) Against Normal RCS Pressures

\\‘ Against normal RCS pressures. the protective action is the

automatic initiation and maintenance of RHRS isolation from
\ the RCS when RCS pressures are above a preset pressure. _

N

e ————
/ #) To Assure Operability of One RHRS Train

So—

For assured plant cooldown, the protective action is the
removal of the automati® RHRS ieeletiom when RCS pressure is
below a preset pressure. (‘u{‘mlac‘(

% 1EEE 279-1971, Paragraph 4.10: The above mentioned pressure interlock
signals and logic are tested cn-line to the maximum extent possible
without adversely affecting safety. This test includes the analog
signal through to the actuation train signal which activates the slave
\ relay (the slave relay provides the final gutput signal to the valve 9
it

control circuit). This test verifies(§§¥§)the protective action(again
norm pressures)and assures operability of one RHRS train. This (s
one in the best incterest of safety since opening the valve could

potentially leave only one remaining valve to isolate the low-pressure
RHRS from the RCS.

Since the two valves in each RHR train are powered by separate power trains
and actur:ed by separate actuation trains, no single failure can compromise
the requived RHR functions. JTsolation against normal RCS pressurss (above *~

“preset pressure) .s assured by redundant valves, diversely actuated anc /
powered-and-by the power lockout on one valve in each tgglg;j—TRﬁﬁﬁﬁﬂTT?§_?B
assured plant cooldown is assured DecCaUu ailure in any one actuation or
power train isolates only two trains, leaving the third train still operable.
Branch Technical Position (BTP) ICSB 3 is followed for this interlock system.
The interlock system meets the appropriate qualification standards, as
discussed in Sections 3,10 and 3.11.

7.8.8 Accumulator Motor-Operated Valves

In considering that the requirements of IEEE 279-1971 apply to protective
actions at both the channel level and system level, it is noted that for the
accumulator isolation valves, the basis for control and proper functions is
administrative control and passivity; the scope of IEEE 279-1971 covering
protective action at the system level does not apply, although there is a
requirement for protective action at the channel livel. The interlock contrel
features of the accumulator isolation valves at the channel level function in
a confirmatory manner, and the requirements of IEEE 279-1971 are applied with
the following comments:

i When the pressurizer pressure is above or below the P-11 setpoint
(approximately 1,900 psi), there are redundant interlock signals
generated that are derived by sensors processed through circuitry
designed to IEEE 279-1971 requirements in the analog process control
racks and distributed as binary input (voltage/no voltage) signals to
the Solid-State Protection System (SSPS) cabinets. Here they become
logic signals that produce contact-available outputs from the safeguards

7.6-3 Revision 0
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