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MITSUBISHI HEAVY INDUSTRIES, LTD.

16-5, KONAN 2-CHOME, MINATO-KU
TOKYO, JAPAN

February 27, 2014

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Attention: Mr. Perry Buckberg

Docket No. 52-021
MHI Ref: UAP-HF-14019

Subject: MHI's Response to US-APWR DCD RAI No. 1071-7376 (SRP 16)

References: 1) "Request for Additional Information No. 1071-7376, SRP Section: 16 -
Technical Specifications, Application Section: 16," dated January 28, 2014,
ML14028A140.

With this letter, Mitsubishi Heavy Industries, Ltd. (MHI) transmits to the U.S. Nuclear
Regulatory Commission (NRC) a document entitled "Response to US-APWR DCD RAI No.
1071-7376 (SRP 16)."

Enclosed is the response to the question contained within Reference 1.

Please contact to Mr. Joseph Tapia, General Manager of Licensing Department, Mitsubishi
Nuclear Energy Systems, Inc. if the NRC has questions concerning any aspect of this
submittal. His contact information is provided below.

Sincerely,

q, C-P
Yoshiki Ogata,
Executive Vice President
Mitsubishi Nuclear Energy Systems, Inc.
On behalf of Mitsubishi Heavy Industries, Ltd.

Enclosure:

1. Response to US-APWR DCD RAI No. 1071-7376 (SRP 16)
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CC: P. Buckberg
J. Tapia

Contact Information
Joseph Tapia, General Manager of Licensing Department
Mitsubishi Nuclear Energy Systems, Inc.
11405 North Community House Road, Suite 300
Charlotte, NC 28277
E-mail: joseph-tapia@mnes-us.com
Telephone: (704) 945-2740
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

2/27/2014

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No.52-021

RAI NO.: NO. 1071-7376

SRP SECTION: 16 - Technical Specifications

APPLICATION SECTION: 16

DATE OF RAI ISSUE: 1/28/2014

QUESTION NO. : 16-306
This is a follow-up to RAI 1058-7277, Question 16-305 which requested MHI to provide TS
requirements for the Low RCS Loop Water Level to support the Low Pressure Letdown
Isolation function during Mid-Loop operations.

1. Three surveillance tests were proposed in TS 3.4.8 (SR 3.4.8.10, SR 3.4.8.11, and SR
3.4.8.12) for the Channel Check, the Memory Integrity Check, and the Calibration of the RCS
Loop Water Level instruments. The surveillance test (similar to SR 3.3.2.3 for performing the
trip actuation device operational test (TADOT) was said to be covered in SR 3.4.8.3 for the
valve cycling test lAW the IST program. The staff does not agree that the valve cycling test
covers the scope of TADOT for a specified function listed in TS Section 3.3, Table 3.3.2-1. As
indicated in the Westinghouse STS, for individual system LCOs such as LCO 3.6.3,
"Containment Isolation Valves," or LCO 3.7.2, "MSIVs," the component testing includes both a
valve cycling test lAW the IST program and a valve automatic response to an actuating signal.
The TADOT is overlapped with only the valve automatic response to an actuating signal, not
the valve cycling test. Therefore, a separate SR should be provided for either the TADOT or the
component automatic response test in TS 3.4.8.

2. In addition, the LCO 3.4.8 statement should also be revised to include requirements for the
RCS Loop Water Level - Low including the required number of OPERABLE channels, and
another surveillance test (similar to SR 3.3.2.2) for the testing of voting logic should also be
added.

The applicant is requested to include the above additional TS requirements in TS 3.4.8 or
provide justification for not explicitly specifying these TS requirements. This is applicable also to
similar proposed changes in TS 3.9.6.

16-306-1



ANSWER:

1. MHI will separate out the TADOT into the new SRs 3.4.8.13 and 3.9.6.12, though it was
considered that the valve cycling test would follow the actuations of the output signals
which confirmed the operability of the actuation output devices. This revision will include the
editorial corrections in BASES SRs 3.4.8.3 and 3.9.6.3.

2. MHI will add the operability requirement for the reactor coolant system loop water level
channels, including the number of required channels, in the LCO and ACTION B.1.

Regarding the test for the logic, the current SRs 3.4.8.13 and 3.9.6.12 confirm the logic for
the low pressure letdown isolation valve.
In the US-APWR digital I&C design, the Memory Integrity Check (MIC), which is a check of
the software memory integrity, confirms the setpoint, trip logic, time constant, etc. in the
digital I&C system, as defined in Tech Spec Section 1.1 "Definitions." It is noted that SR
3.3.1.6, referred to in SRs 3.4.8.13 and 3.9.6.12, tests Actuation Trip Logic (refer to Table
3.3.1-1). SRs 3.4.8.13 and 3.9.6.12 are also intended to test the logic for the low pressure
letdown isolation valve.

Impact on DCD

DCD Chapter 16, LCOs 3.4.8 and 3.9.6 will be revised as shown in Attachment-1.

Impact on R-COLA

There are impacts on the R-COLA to incorporate the DCD change.

Impact on PRA

There is no impact on PRA.

Impact on Topical/Technical Report

There is no impact on Topical and Technical Reports.

16-306-2



Attachment-1 to Response to RAI 1071-7376 (1/15)

RCS Loops - MODE 5, Loops Not Filled
3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 RCS Loops - MODE 5, Loops Not Filled

LCO 3.4.8 Three residual heat removal (RHR) loops shall be OPERABLE and two
RHR loops shall be in operation, and low-pressure letdown line isolation
valve and two reactor coolant system loop water level channels shall be
OPERABLE, and all sources of unborated water shall be isolated, with:

a. One OPERABLE safety injection (SI) pump, and

b. Required injection water volume from OPERABLE RWSP-e•d-
Fefue", , eav, y.

I DCD_16-306

-NOTES---------------------------------

DCD_ 9-494
S03

I DCD 9-494
S03

1. GneAll CS/RHR pumps may be removed from operation for
< 15 minutes when switching from one loop to another provided:

a. The core outlet temperature is maintained > 1 0°F below
saturation temperature,

b. No operations are permitted that would cause introduction
of coolant into the RCS with boron concentration less than
required to meet the SDM of LCO 3.1.1; and

c. No draining operations to further reduce the RCS water
volume are permitted.

2. One required RHR loop may be inoperable for < 2 hours for
surveillance testing, provided that the other two required RHR
loops are OPERABLE and in operation.

3. Except as prohibited in Note 1 above, an isolation valve for an
unborated water source may be opened when in a planned dilution
or makeup activity.

I DCD_1 9-494S03

APPLICABILITY: MODE 5 with RCS loops not filled.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required RHR loop A.1 Initiate action to restore a Immediately
inoperable, third RHR loop to

OPERABLE status.
I DCD _16-308

US-APWR 3.4.8-1 RP496F;*AR 4



Attachment-1 to Response to RAI 1071-7376 (2/15)

RCS Loops - MODE 5, Loops Not Filled
3.4.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One low-pressure B.1 Initiate action to restore Immediately
letdown isolation valve low-pressure letdown line
or one reactor coolant isolation valve and reactor
system looD water level coolant system loop water
channel inoperable, level channel to OPERABLE

status.

C. Less than two required C.1 Suspend operations that Immediately
RHR loops would cause introduction of
OPERABLE. coolant into the RCS with

boron concentration less
OR than required to meet SDM of

LCO 3.1.1.
Less than two
R-required RHR loops AND
in operation. C.2 Initiate action to restore two Immediately

RHR loops to OPERABLE
status and operation.

D. - --------- NOTES------- D.1 Initiate actions to secure Immediately
1. Separate Condition valve in closed position.
entry is allowed for
each unborated water AND
source isolation valve.

D.2 Perform SR 3.1.1.1 (SDM 4 hours
verification)

N'OTE
2. Required Action D.2
must be completed
whenever Condition D
is entered.

One or more isolation
valves for an unborated
water source not
secured in closed
position.

DCD_19-494
S03

IDCD_16-306

US-APWR 3.4.8-2 R-eWROARR4



Attachment-1 to Response to RAI 1071-7376 (3/15)

RCS Loops - MODE 5, Loops Not Filled
3.4.8

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.8.13 Perform TADOT for Actuation Outputs. [24 months

OR

In accordance with
the Surveillance
Frequency Control
Proaram]

DCD_16-306

US-APWR 3.4.8-7 ~e~eR4
US-APWR 3.4.8-7 WPWAIAR 4



Attachment-1 to Response to RAI 1071-7376 (4/15)

RHR and Coolant Circulation - Low Water Level
3.9.6

3.9 REFUELING OPERATIONS

3.9.6

LCO 3.9.6

Residual Heat Removal (RHR) and Coolant Circulation - Low Water Level

Three RHR loops shall be OPERABLE, and two RHR loops shall be in
operation, and low-pressure letdown line isolation valve and two reactor
coolant system loop water level channels shall be OPERABLE, with:

a. One OPERABLE safety injection (SI) pump, and

b. Required injection water volume from OPERABLE RWSP and
refueling cavity.

-------------- -------------------------- NOTES ----------------------
1. All CS/RHR pumps may be removed from operation for 5 15

minutes when switching from one train to another provided:

a. The core outlet temperature is maintained > 10_- degfees F
below saturation temperature,

I DCD_16-306

I DCD 19-494S03-

b. No operations are permitted that would cause introduction of
coolant into the Reactor Coolant System (RCS) with boron
concentration less than that required to meet the minimum
required boron concentration of LCO 3.9.1, and

c. No draining operations to further reduce RCS water volume are
permitted.

2. One required RHR loop may be inoperable for urp4e< 2 hours for
surveillance testing, provided that the other two required RHR
loops are OPERABLE and in operation.

DCD_ 19-494
S03

APPLICABILITY: MODE 6 with the water level < 23 ft above the top of reactor vessel flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Less than the required A.1 Initiate action to restore Immediately
number of RHR loops required RHR loops to
OPERABLE. OPERABLE status.

OR

US-APWR 3.9.6-1 ~e~eieR4
US-APWR 3.9.6-1 PPYWAR 4



Attachment-1 to Response to RAI 1071-7376 (5/15)

RHR and Coolant Circulation - Low Water Level
3.9.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A.2 Initiate action to establish Immediately
> 23 ft of water above the top
of reactor vessel flange.

B. One low-pressure B.1 Initiate action to restore Immediately
letdown isolation valve low-pressure letdown line DCD_16-306
or one reactor coolant isolation valve and reactor
system loop water level coolant system loop water
channel inoperable, level channel to OPERABLE

status.

C. No RHR loop in C.1 Suspend operations that Immediately
operation. would cause introduction of

coolant into the RCS with
boron concentration less
than required to meet the
boron concentration of
LCO 3.9.1.

AND

C.2 Initiate action to restore two Immediately
RHR loops to operation.

AND

C.3 Close equipment hatch and 4.-he8uPrior to the DCD_19-494
secure with [four] bolts. onset of steaming into s03

containment I
AND

C.4 Close one door in each air 4-heu-SPrior to the DCD_19-494
lock. onset of steaming into S03

AND containment

US-APWR 3.9.6-2 WPv*r,0AR 4



Attachment-1 to Response to RAI 1071-7376 (6/15)

RHR and Coolant Circulation - Low Water Level
3.9.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.9.6.10 Perform MIC consistent with Specification 5.5.21, [24 months
Setpoint Control Program (SCP).

OR

In accordance with
the Surveillance
Frequency Control
Proaram]

SR 3.9.6.11 Perform CHANNEL CALIBRATION of the required [24 months
reactor coolant system 1oop water level.

OR

In accordance with
the Surveillance
Frequency Control
Program]

SR 3.9.6.12 Perform TADOT for Actuation Outputs. [24 months

OR

In accordance with
the Surveillance
Frequency Control
Program]

DCD_16-305

DCD_16-305

DCD_16-305

DCD_16-306

US-APWR 3.9.6-6 PP49*f;wAR 4



Attachment-1 to Response to RAI 1071-7376 (7/15)

RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

APPLICABLE
SAFETY
ANALYSES

In MODE 5, RCS circulation is considered in the determination of the time
available for mitigation of the accidental boron dilution event. The flow
provided by two RHR loops is adequate for heat removal. The prevention of
an accidental boron dilution event is ensured by requiring that all sources of
unborated water be isolated from the RCS when RCS circulation is not
provided by at least one operating RCP.

The need for one SI pump is based on the PRA insight that maintaining at
least one RCS injection function ooerable results in a reduction in core
damage risk during shutdown conditions (Mode 5) with the RCS partially
filled.

RCS loops in MODE 5 (loops not filled) satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

The need for onSI•, pump is based on the PRA• insight that maintaining at
least ono RCS injcction function oporablol FccUlt in a Fcduction incr
damage Fisk during shutdown conditionc (Modc 5) with the RCS partially
*WAd~

DCD_19-494
S03

DCD_19-494
S03

LCO The purpose of this LCO is to require that at least three RHR loops be
OPERABLE and two of these loops be in operation. An OPERABLE loop is
one that has the capability of transferring heat from the reactor coolant at a
controlled rate. Heat cannot be removed via the RHR System unless forced
flow is used. A minimum of two running CS/RHR pumps meets the LCO
requirement for two loops in operation. An additional RHR loop is required to
be OPERABLE to meet single failure considerations.

Additionally, this LCO requires that all sources of unborated water be isolated
from the RCS to prevent an inadvertent boron dilution event in MODE 5.
However, planned dilution and makeup operations are sometimes required
during MODE 5 to compensate for transient conditions which result in a
continuous change in the RCS mass (see discussion of Note 3 below).

The LCO requires the low-pressure letdown line isolation valves and reactor
coolant system loop water level channels to be OPERABLE to mitigate the
effects associated with loss of RCS inventory.

The LCO also requires that one Sl pump be OPERABLE such that in
response to a manual operator start the pump can provide sufficient water to
mitigate a drain-down event while in Mode 5 with the RCS partially filled. The
LCO requires that a source of water (i.e., reactor water storage pit (RWSP)
and wat,, a'v.ailablc f•rom the ,,fuling • a•ity) be available and contain the
necessary volume of water. The capability to provide injection water is
important to achieve defense-in-depth during Mode 5 with the RCS partially
filled. The ability of the pump to provide flow to the RCS while partially filled

DCD_16-306

I DCD1 9-494
S03

US-APWR B 3.4.8-2 Rey~rieie 4



Attachment-1 to Response to RAI 1071-7376 (8/15)

RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

ACTIONS A._1

If one required RHR loop is inoperable, redundancy for RHR is lost. Action
must be initiated to restore a third loop to OPERABLE status. The immediate
Completion Time reflects the importance of maintaining the availability of
three paths for heat removal.

B._1

If one low-pressure letdown isolation valve or one reactor coolant system
loop water level channel is inoperable, the automatic isolation function to
prevent loss of RCS inventory is lost. Action must be initiated to restore the
valve and reactor coolant system loop water level channel to OPERABLE
status. The immediate Completion Time reflects the importance of
maintaining the ..vailbility Of throc Paths for heat ... ,...'IRCS inventory and
preventing the potential loss of RHR as a decay heat removal method.

C.1 and C.2

If less than two required loops are OPERABLE or less than two required
loops in operation, except during conditions permitted by Note 1, all
operations involving introduction of coolant into the RCS with boron
concentration less than required to meet the minimum SDM of LCO 3.1.1
must be suspended and action must be initiated immediately to restore two
RHR loops to OPERABLE status and operation. The required margin to
criticality must not be reduced in this type of operation. Suspending the
introduction of coolant into the RCS of coolant with boron concentration less
than required to meet the minimum SDM of LCO 3.1.1 is required to assure
continued safe operation. With coolant added without forced circulation,
unmixed coolant could be introduced to the core, however coolant added
with boron concentration meeting the minimum SDM maintains acceptable
margin to subcritical operations. The immediate Completion Time reflects
the importance of maintaining operation for heat removal. The action to
restore must continue until two loops are restored to OPERABLE status and
operation.

DCD._6-306

I DCD16-306

DCD_16-305

US-APWR B 3.4.8-5 ~ev~ieR4
US-APWR B 3.4.8-5 Revisien 4



Attachment-1 to Response to RAI 1071-7376 (9/15)

RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.8.3

SR 3.4.8.3 requires a complete cycle of each low-pressure letdown isolation
valve. This requirements means confirmation of OPERABILITY of
nctrumc..tation and its con4trol (Sctp"int", Chan..l Chck., Channol

Gallbratie;c) madthe valvc, and in"ludec TA^DOT of Actwation Outpt.
Operating a low-pressure letdown isolation valve through one complete
cycle ensures that the low-pressure letdown isolation valve can be
autem.ttial,"y-actuated to mitigate the effects from loss of RCS inventory.

[The Frequency of 24 months is based on engineering judgment, taking into
consideration the conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle length. This equipment is
not at risk of imminent damage as it is designed to remain functional and in
good condition while in operation, thus significant degradation due to a
longer surveillance interval should not be of major concern. The design
reliability is, therefore, maintained by taking these considerations into
account based on sound engineering judgment. OR The Surveillance
Frequency is based on operating experience, equipment reliability, and
plant risk and is controlled under the Surveillance Frequency Control
Program.]

SR 3.4.8.4

Verification that unborated water sources are isolated from the RCS when
operating with RHR loops in service and no RCPs running ensures that an
inadvertent boron dilution cannot occur under plant conditions that do not
provide adequate boron mixing. [The Freguency of 7 days is reasonable
considering the location of some of the valves and the fact that once
secured closed the valves cannot be inadvertently repositioned. OR The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.]

This SR is modified by a Note that state that the SR is not required to be
performed if any RCP is in operation.

DCD_16-306

DCD_16-305

DCD-16-305

US-APWR B 3.4.8-10 Re~e4~-4
US-APWR B 3.4.8-10 RP40WAR 4



Attachment-1 to Response to RAI 1071-7376 (10/15)

RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

SURVEILLANCE REQUIREMENTS (continued)

OR The Surveillance Frequency is based on operating experience, DCD_16-305

equipment reliability, and plant risk and is controlled under the Surveillance
Frequency Control Program.]

SR 3.4.8.11

SR 3.4.8.11 is the oerformance of a MIC for the low pressure letdown
isolation instrumentation in the same manner as SR 3.3.1.6.

[The Frequency of 24 months is based on engineering judgment, taking into
consideration the conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle length. This equipment is
not at risk of imminent damage as it is designed to remain functional and in
good condition while in operation, thus significant degradation due to a
longer surveillance interval should not be of major concern. The design
reliability is, therefore, maintained by taking these considerations into
account based on sound engineering iudgment. OR The Surveillance
Frequency is based on operating experience, equipment reliability, and
1lant risk and is controlled under the Surveillance Frequency Control
Program.1

SR 3.4.8.12

SR 3.4.8.12 requires the performance of a CHANNEL CALIBRATION for
each of the required reactor coolant system loop water level instrumentation
channel in the same manner as SR 3.3.1.8.

[The Frequency of 24 months is based on engineering iudgment. taking into
consideration the conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle length. This equipment is
not at risk of imminent damage as it is designed to remain functional and in
good condition while in operation, thus significant degradation due to a
longer surveillance interval should not be of maior concern. The design
reliability is, therefore, maintained by taking these considerations into
account based on sound engineering judgment. OR The Surveillance
Frequency is based on operating experience, equipment reliability, and
plant risk and is controlled under the Surveillance Frequency Control
Program.1

SR 3.4.8.13 DCD_16-306

SR 3.4.8.13 is the performance of a TADOT for the Actuation Outputs in the
same manner as SR 3.3.2.3.

US-APWR B 3.4.8-14 Rev~eR4
US-APWR B 3.4.8-14 Revision 4



Attachment-1 to Response to RAI 1071-7376 (11/15)

RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

SURVEILLANCE REQUIREMENTS (continued)

[The Surveillance Frequency of 24 months is adequate, based on industry
operating experience, considering instrument reliability and operating
history data of solid state Actuation Output devices.

OR The Surveillance Frequency is based on operating experience.
equipment reliability, and plant risk and is controlled under the Surveillance
Frequency Control Program.1

REFERENCES Nee.1. DCD Chapter 6

DCD_16-306

I DCD19-494
S03

US-APWR B 3.4.8-15 RevisoeR 4



Attachment-1 to Response to RAI 1071-7376 (12/15)

RHR and Coolant Circulation - Low Water Level
B 3.9.6

BASES

LCO In MODE 6, with the water level < 23 ft above the top of the reactor vessel
flange, three RHR loops must be OPERABLE. Additionally, two loops of RHR
must be in operation in order to provide:

a. Removal of decay heat,

b. Mixing of borated coolant to minimize the possibility of criticality, and

c. Indication of reactor coolant temperature.

The LCO requires the low-pressure letdown line isolation valves and reactor I DCD_16-306

coolant system loop water level channels to be OPERABLE to mitigate the
effects associated with loss of RCS inventory.

The LCO also requires that one SI pump be OPERABLE such that in
response to a manual operator start the pump can provide sufficient water to
mitigate a drain-down event while in Mode 6 with water level <23 feet above
the top of the reactor vessel flange. The LCO requires that a source of water
(i.e., reactor water storage pit (RWSP) and water available from the refueling
cavity) be available and contain the necessary volume of water. The
capability to provide injection water is important to achieve defense-in-depth
during Mode 6 with water level <23 feet above the top of the reactor vessel
flange. The ability of the pump to provide flow to the RCS while partially filled

US-APWR B 3.9.6-3 Re~eR4
US-APWR B 3.9.6-3 RP4f0A*AR 4



Attachment-1 to Response to RAI 1071-7376 (13/15)

RHR and Coolant Circulation - Low Water Level
B 3.9.6

BASES

ACTIONS A.1 and A.2

If less than the required number of RHR loops are OPERABLE, action shall
be immediately initiated and continued until the RHR loop is restored to
OPERABLE status and to operation or until > 23 ft of water level is
established above the reactor vessel flange. When the water level is -- 23 ft
above the reactor vessel flange, the Applicability changes to that of
LCO 3.9.5, and only one RHR loop is required to be OPERABLE and in
operation. An immediate Completion Time is necessary for an operator to
initiate corrective actions.

B._1

If one low-pressure letdown isolation valve or one reactor coolant system
loop water level channel is inoperable, the automatic isolation function to
prevent loss of RCS inventory is lost. Action must be initiated to restore the
valve and reactor coolant system loop water level channel to OPERABLE
status. The immediate Completion Time reflects the importance of
maintaining the ,AVailahb.lity of thrc o..he, p •,f heat .. M...IRCS inventory and
preventing the potential loss of RHR as a decay heat removal method.

C._1

If no RHR loop is in operation, there will be no forced circulation to provide
mixing to establish uniform boron concentrations. Suspending positive
reactivity additions that could result in failure to meet the minimum boron
concentration limit is required to assure continued safe operation.
Introduction of coolant inventory must be from sources that have a boron
concentration greater than that what would be required in the RCS for
minimum refueling boron concentration. This may result in an overall
reduction in RCS boron concentration, but provides acceptable margin to
maintaining subcritical operation.

C.2

If no RHR loop is in operation, actions shall be initiated immediately, and
continued, to restore two RHR loop to operation. Since the unit is in
Conditions A and B concurrently, the restoration of three OPERABLE RHR
loops and at least two operating RHR loop should be accomplished
expeditiously..

DCDI6-306

DCD_16-306

DCD_16-305

US-APWR B 3.9.6-5 ReyisieR4



Attachment-1 to Response to RAI 1071-7376 (14/15)

RHR and Coolant Circulation - Low Water Level
B 3.9.6

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.9.6.1

This Surveillance demonstrates that two RHR loops are in operation and
circulating reactor coolant. The flow rate is determined by the flow rate
necessary to provide sufficient decay heat removal capability and to prevent
thermal and boron stratification in the core. In addition, during operation of
the RHR loops with the water level in the vicinity of the reactor vessel
nozzles, the CS/RHR pump suction requirements must be met. [The
Frequency of 12 hours is sufficient, considering the flow, temperature, pump
control, and alarm indications available to the operator for monitoring the
RHR System in the control room. OR The Surveillance Frequency is based
on operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.]

SR 3.9.6.2

Verification that the required pump is OPERABLE ensures that an additional
RCS or CS/RHR 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 required
pump. [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. OR The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.]

SR 3.9.6.3

SR 3.9.6.3 requires a complete cycle of each low-pressure letdown isolation
valve. This requirements means confirmation of OPERABILITY of
lnctrumontatien and itc control (Setpeints, Cheannl Ghecks, Channcl

al~iblatien6 -•fidthe valve, and i•iludo, TADrT of Actuation Output.
Operating a low-pressure letdown isolation valve through one complete cycle
ensures that the low-pressure letdown isolation valve can be autemiat~cisy
actuated to mitigate the effects from loss of RCS inventory. [The Frequency
of 24 months is based on engineering judgment, taking into consideration the
conditions required to perform the Surveillance, and is intended to be
consistent with expected fuel cycle length. This equipment is not at risk of
imminent damage as it is designed to remain functional and in good condition
while in operation, thus significant degradation due to a longer surveillance
interval should not be of major concern. The design reliability is, therefore,
maintained by taking these considerations into account based on sound
engineering judgment. OR The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.]
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Attachment-1 to Response to RAI 1071-7376 (15/15)

RHR and Coolant Circulation - Low Water Level
B 3.9.6

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.9.6.12

SR 3.9.6.12 is the performance of a TADOT for the Actuation Outputs in the
same manner as SR 3.3.2.3.

[The Surveillance Frequency of 24 months is adequate, based on industry
operating experience, considering instrument reliability and ooerating
history data of solid state Actuation Output devices.

OR The Surveillance Frequency is based on operating experience.
equipment reliability, and plant risk and is controlled under the Surveillance
Frequency Control Program.j
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REFERENCES 1. Subsection 5.4.7

2. DCD Chapter 6 IDCD19-494
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