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MITSUBISHI HEAVY INDUSTRIES, LTD.

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

September 16, 2011

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

Attention: Mr. Jeffrey A. Ciocco

Docket No. 52-021
MHI Ref: UAP-HF-11315

Subject: MHI's Response to US-APWR DCD RAI No.816-5989 Revision 0 (SRP 16)

Reference: 1) "Request for Additional Information No.816-5989 Revision 0, SRP
Section:16 - TECHNICAL SPECIFICATIONS, Application Section: TS
Bases" dates August 24, 2011.

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear
Regulatory Commission ("NRC") a document entitled "Response to Request for Additional
Information No. 816-5989 Revision 0".

Enclosed is the response to the RAI that are contained within Reference 1.

Please contact Dr. C. Keith Paulson, Senior Technical Manager, Mitsubishi Nuclear Energy
Systems, Inc. if the NRC has questions concerning any aspect of the submittals. His contact
information is below.

Sincerely,

Yoshiki Ogata,
General Manager- APWR Promoting Department
Mitsubishi Heavy Industries, LTD.



Enclosure:

1. Response to Request for Additional Information No. 816-5989 Revision 0

CC: J. A. Ciocco
C. K. Paulson

Contact Information
C. Keith Paulson, Senior Technical Manager
Mitsubishi Nuclear Energy Systems, Inc.
300 Oxford Drive, Suite 301
Monroeville, PA 15146
E-mail: ck-paulson@mnes-us.com
Telephone: (412) 373-6466
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

09/16/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No.52-021

RAI NO.: NO. 816-5989 REVISION 0

SRP SECTION: 16- TECHNICAL SPECIFICATION

APPLICATION SECTION: TS BASES

DATE OF RAI ISSUE: 08/24/2011

QUESTION NO.: 16-304

Correct the following errors in the Technical Specifications (TS) Bases related to adoption of
TSTF-425-A, Rev. 3, "Relocate Surveillance Frequencies to Licensee Control - RITSTF
Initiative 5b":
1. Two places in the Bases where numerical values of Surveillance Requirement (SR)
frequency are outside of the brackets (i.e., SR 3.4.16.1 and SR 3.5.1.6), and as a result, in the
R-COLA, the SR discussion still contains these numerical values.
2. One place where the Surveillance Frequency Control Program (SFCP) is opted in the TS but
no discussion is provided in the Bases (SR 3.7.15.1).
3. Six places in the Bases where the brackets cover the entire text of the SR discussion (i.e.,
SR 3.1.4.1, SR 3.1.6.2, SR 3.2.3.2, SR 3.4.1.1, SR 3.4.1.2, and SR 3.4.1.3), and as a result, in
the R-COLA, the SR discussion contains only the statement "The Surveillance Frequency is
based on operating experience, equipment reliability, and plant risk and is controlled under the
Surveillance Frequency Control Program."

Answer:

MHI agrees and will revise the TS Bases as shown in Attachments 1 to 3.

Impact on DCD

See Attachments 1 to 3 for mark-up.

Impact on R-COLA

There are impacts on the R-COLA Part 4 to incorporate the DCD changes.
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Impact on S-COLA

There are impacts on the S-COLA Part 4 to incorporate the DCD changes.

Impact on PRA

There is no impact on the PRA.

Impact on Technical / Topical Reports

There is no impact on the Technical / Topical Reports.
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lAttachment 1 (1/2)
RCS Specific Activity

B 3.4.16

BASES

ACTIONS (continued)

C.1 and C.2

If the Required Action and the associated Completion Time of Condition A or
B is not met, or if the DOSE EQUIVALENT 1-131 is > 60 gCi/gm, the reactor
must be brought to MODE 3 within 6 hours and MODE 5 within 36 hours.
The allowed Completion Time are reasonable, based on operating
experience, to reach the required plant conditions from full power conditions
in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.4.16.1
REQUIREMENTS

SR 3.4.16.1 requires performing a gamma isotopic analysis as a measure of
the noble gas specific activity of the reactor coolant fat least once every 7 I DCD_16-304
days OR according to the Surveillance Frequency Control Programi. This
measurement is the sum of the degassed gamma activities and the gaseous
gamma activities in the sample taken. This Surveillance provides an
indication of any increase in the noble gas specific activity.

Trending the results of this Surveillance allows proper remedial action to be
taken before reaching the LCO limit under normal operating conditions. [The
7 day Frequency considers the low probability of a gross fuel failure during
this time. OR The Surveillance Frequency is based on operating experience,
equipment reliability, and plant risk and is controlled under the Surveillance
Frequency Control Program.]

Due to the inherent difficulty in detecting Kr-85 in a reactor coolant sample
due to masking from radioisotopes with similar decay energies, such as F-18
and 1-134, it is acceptable to include the minimum detectable activity for
Kr-85 in the SR 3.4.16.1 calculation. If a specific noble gas nuclide listed in
the definition of DOSE EQUIVALENT Xe-133 is not detected, it should be
assumed to be present at the minimum detectable activity.

A Note modifies the SR to allow entry into and operation in MODE 4, MODE
3, and MODE 2 prior to performing the SR. This allows the Surveillance to
be performed in those MODES, prior to entering MODE 1.

SR 3.4.16.2

This Surveillance is performed to ensure iodine specific activity remains
within the LCO limit during normal operation and following fast power
changes when iodine spiking is more apt to occur. [The 14 day Frequency is
adequate to trend changes in the iodine activity level, considering noble gas
activity is monitored every 7 days. OR The Surveillance Frequency is based
on operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance
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IAttachmen1(2)I
Accumulators

B 3.5.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.1.6

Periodic verification levery 24 months OR according to the Surveillance
Freauency Control Program] that the isotopic concentration of B-10 in each
accumulator is > 19.9% (atom percent) ensures that the B-10 isotopic
concentration assumed in the accident analysis is available. [Since B-10 in
the accumulators is not directly exposed to a significant neutron flux and the
reactor coolant and RWSP water used as inventory for the accumulators is
only mixed with the reactor coolant during outages, 24 months is considered
conservative. OR The Surveillance Frequency is based on operating
experience, equipment reliability, and plant risk and is controlled under the
Surveillance Frequency Control Program.]

I DCD_ 6-304

REFERENCES 1. Subsection 6.2.1.

2. 10 CFR 50.46.

3. Subsection 15.6.5.

4. Subsection 19.1.4.1.2.

5. NUREG-1366, February 1990.
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lAttachment 2 (1/1)
Main Steam Line Leakage

B 3.7.15

BASES

APPLICABILITY In MODES 1, 2, 3, and 4, the potential for main steam line leakage is
greatest when the main steam line is pressurized.

In MODES 5 and 6, main steam line leakage limits are not required because
the main steam line pressure is far lower, resulting in lower stresses and
reduced potentials for main steam line leakage.

ACTIONS A.1 and A.2

If main steam line leakage is not within limit, the unit must be brought to
lower pressure conditions to reduce the severity of the LEAKAGE and its
potential consequences.

The reactor must be brought to MODE 3 within 6 hours and MODE 5 within
36 hours. This action reduces the main steam line leakage and also reduces
the factors that tend to degrade the main steam line.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power conditions
in an orderly manner and without challenging plant systems. In MODE 5, the
pressure stresses acting on the main steam line are much lower, and further
deterioration is much less likely.

SURVEILLANCE
REQUIREMENTS

SR 3.7.15.1

Verifying main steam line leakage to be within the LCO limits ensures the
integrity of the main steam line inside containment is maintained. Main steam
line leakage would at first appear as unidentified LEAKAGE and can only be
positively identified by inspection.

An early warning of main steam line leakage or unidentified LEAKAGE is
provided by the automatic systems that monitor the level of containment
sump used to collect unidentified LEAKAGE and air cooler condensate flow
rate. These leakage detection systems are specified in LCO 3.4.15, "RCS
Leakage Detection Instrumentation."

Also, by performance of an RCS water inventory balance, indication of
containment environmental pressures, temperatures and radiation allow the
determination of whether the main steam line is a potential source of
unidentified LEAKAGE inside containment.

[The 72 hour Frequency is a reasonable interval to trend LEAKAGE and
recognizes the importance of early leakage detection in the prevention of
accidents. OR The Surveillance Frequency is based on operating
experience, equipment reliability, and plant risk and is controlled under the
Surveillance Frequency Control Program.1

DCD_16-304
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lAttachment 3 (1/5)
Rod Group Alignment Limits

B 3.1.4

BASES

ACTIONS (continued)

increasing the RCS boron concentration to provide negative reactivity, as
described in the Bases for LCO 3.1.1. The required Completion Time of
1 hour for initiating boration is reasonable, based on the time required for
potential xenon redistribution, the low probability of an accident occurring,
and the steps required to complete the action. This allows the operator
sufficient time to align the required valves and start the boric acid pumps.
Boration will continue until the required SDM is restored.

D.2

If more than one rod is found to be misaligned or becomes misaligned
because of bank movement, the unit conditions fall outside of the accident
analysis assumptions. Since automatic bank sequencing would continue to
cause misalignment, the unit must be brought to a MODE or Condition in
which the LCO requirements are not applicable. To achieve this status, the
unit must be brought to at least MODE 3 within 6 hours.

The allowed Completion Time is reasonable, based on operating
experience, for reaching MODE 3 from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.1.4.1

fVerification that individual rod positions are within alignment limits-at-a-
Froqucncy of 12 hours provides a history that allows the operator to detect
a rod that is beginning to deviate from its expected position. IThe
s•eGeif412 hours Frequency takes into account other rod position
information that is continuously available to the operator in the control room,
so that during actual rod motion, deviations can immediately be detected.
OR The Surveillance Frequency is based on operating experience,
equipment reliability, and plant risk and is controlled under the Surveillance
Frequency Control Program.]

SR 3.1.4.2

Verifying each control rod is OPERABLE would require that each rod be
tripped. However, in MODES 1 and 2 with Keff > 1.0, tripping each control
rod would result in radial or axial power tilts, or oscillations. Exercising each
individual control rod provides increased confidence that all rods continue to
be OPERABLE without exceeding the alignment limit, even if they are not
regularly tripped. Moving each control rod by 10 steps will not cause radial
or axial power tilts, or oscillations, to occur. [The 92 day Frequency takes
into consideration other information

DCD_16-304
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lAttachment 3 (2/5)
Control Bank Insertion Limits

B 3.1.6

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.1.6.1

This Surveillance is required to ensure that the reactor does not achieve
criticality with the control banks below their insertion limits.

The estimated critical position (ECP) depends upon a number of factors,
one of which is xenon concentration. If the ECP was calculated long before
criticality, xenon concentration could change to make the ECP substantially
in error. Conversely, determining the ECP immediately before criticality
could be an unnecessary burden. There are a number of unit parameters
requiring operator attention at that point. Performing the ECP calculation
within 4 hours prior to criticality avoids a large error from changes in xenon
concentration, but allows the operator some flexibility to schedule the ECP
calculation with other startup activities.

SR 3.1.6.2

[Vorification of the control bank lnc,"tfin 1imitc at aVerification of the control
bank insertion limits are periodically performed to detect control banks that
may be approaching the insertion limits. [ A Frequency of 12 hours is
sufficient to detect control bankc that may be approac4'hg th• Ins'rtion
l*•it-s-since, normally, very little rod motion occurs in 12 hours. OR The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.]

DCD_16-304

SR 3.1.6.3

When control banks are maintained within their insertion limits as checked
by SR 3.1.6.2 above, it is unlikely that their sequence and overlap will not be
in accordance with requirements provided in the COLR. [A Frequency of
12 hours is consistent with the insertion limit check above in SR 3.1.6.2. OR
The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.]

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10, GDC 26, GDC 28.

2. 10 CFR 50.46.

3. Section 15.1, 15.4 and Subsection 15.0.0.2.

US-APWR B 3.1.6-5 ~e~eieR4
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[Attachment 3 (3/5) 1
AFD (CAOC Methodology)

B 3.2.3

BASES

ACTIONS (continued)

D.1

If Required Action C.1 is not completed within its required Completion Time
of 30 minutes, the axial xenon distribution starts to become significantly
skewed with the THERMAL POWER > 50% RTP. In this situation, the
assumption that a cumulative penalty deviation time of 1 hour or less during
the previous 24 hours while the AFD is outside its target band is acceptable
at < 50% RTP, is no longer valid.

Reducing the power level to < 15% RTP within the Completion Time of
9 hours and complying with LCO penalty deviation time requirements for
subsequent increases in THERMAL POWER ensure that acceptable xenon
conditions are restored.

This Required Action must also be implemented either if the cumulative
penalty deviation time is > 1 hour during the previous 24 hours, or the AFD
is not within the target band and not within the acceptable operation limits.

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

This Surveillance verifies that the AFD as indicated by the NIS excore
channels is within the target band. [The Surveillance Frequency of 7 days is
adequate because the AFD is controlled by the operator and monitored by
the process computer. Furthermore, any deviations of the AFD from the
target band that is not alarmed should be readily noticed. OR The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.]

The AFD should be monitored and logged more frequently in periods of
operation for which the power level or control bank positions are changing to
allow corrective measures when the AFD is more likely to move outside the
target band.

SR 3.2.3.2

[This Surveillance requires that the target flux difference is updated. at-aLA DCD_16-304
Frequency of 31 effective full power days (EFPD) te aeeeutaccounts for
small changes that may occur in the target flux differences in that period due
to burnup by performing SR 3.2.3.3. OR The Surveillance Frequency is
based on operating experience, equipment reliability, and plant risk and is
controlled under the Surveillance Frequency Control Program.]

US-APWR B 3.2.3-6 U SAPW B .2.-6Reyisffen 3



lAttachment 3 (4/5)
RCS Pressure, Temperature, and Flow DNB Limits

B 3.4.1

BASES

ACTIONS A.1

RCS pressure and RCS average temperature are controllable and
measurable parameters. With one or both of these parameters not within
LCO limits, action must be taken to restore parameter(s).

RCS total flow rate is not a controllable parameter and is not expected to
vary during steady state operation. If the indicated RCS total flow rate is
below the LCO limit, power must be reduced, as required by Required
Action B.1, to restore DNB margin and eliminate the potential for violation of
the accident analysis bounds.

The 2 hour Completion Time for restoration of the parameters provides
sufficient time to adjust plant parameters, to determine the cause for the off
normal condition, and to restore the readings within limits, and is based on
plant operating experience.

B.1

If Required Action A.1 is not met within the associated Completion Time, the
plant must be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least MODE 2 within
6 hours. In MODE 2, the reduced power condition eliminates the potential
for violation of the accident analysis bounds. The Completion Time of
6 hours is reasonable to reach the required plant conditions in an orderly
manner.

SURVEILLANCE
REQUIREMENTS

SR 3.4.1.1

[Si ncc Rcquircd Action A.! allewG a Complction Time of 2 h9UFS to Fe~terc
P.. ara•cteic that arc noit within limits, the 12 hourPeriodic Surveillance
F-FeqweAey-for pressurizer pressure is .#'ewiep•performed to ensure the
pressure can be restored to a normal operation, steady state condition
following load changes and other expected transient operations. [The 12
hour Surveillance Frequency is sufficient since Required Action A.1 allows a
Completion Time of 2 hours to restore parameters that are not within limits.
The 12 hour interval has been shown by operating practice to be sufficient to
regularly assess-fef potential degradation and to verify operation is within
safety analysis assumptions. OR The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.]

DCD_16-304

DCD_16-304
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RCS Pressure, Temperature,
lAttachment 3 (5/5)

and Flow DNB Limits
B 3.4.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.1.2

[SineeR~ A • II A I II •1 p A I L I
ýEIUrcd Acetion AA1 aIlows a Gompiction T me ot 2 flour to rcctoro

paramotorc that arc not within limits, the 12 hewrPeriodic Surveillance
FFequeey-for RCS average temperature is su.ffien -tperformed to ensure
the temperature can be restored to a normal operation, steady state
condition following load changes and other expected transient operations.
fThe 12 hour Surveillance Freauency is sufficient since Required Action A.1
allows a Completion Time of 2 hours to restore parameters that are not
within limits. The 12 hour interval has been shown by operating practice to
be sufficient to regularly assess for potential degradation and to verify
operation is within safety analysis assumptions. OR The Surveillance
Frequency is based on operating experience, equipment reliability, and
plant risk and is controlled under the Surveillance Frequency Control
Program.]

DCD_16-304
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SR 3.4.1.3

[The 42 hehivSurveillance-•-FeqUeRe, for RCS total flow rate is performed
using the installed flow instrumentation. IThe 12 hour interval has been
shown by operating practice to be sufficient to regularly assess potential
degradation and to verify operation within safety analysis assumptions. OR
The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.]

SR 3.4.1.4

Measurement of RCS total flow rate by performance of a precision
calorimetric heat balance allows the installed RCS flow instrumentation to
be calibrated and verifies the actual RCS flow rate is greater than or equal
to the minimum required RCS flow rate.

[The Frequency of 24 months reflects the importance of verifying flow after a
refueling outage when the core has been altered, which may have caused
an alteration of flow resistance. 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 allows entry into MODE 1, without having
performed the SR, and placement of the unit in the best condition for
performing the SR. The Note states that the SR is not required to be
performed until 24 hours after > 90% RTP. This exception is appropriate
since the heat balance requires the plant to be at a minimum of 90% RTP to
obtain the stated RCS flow accuracies. The Surveillance shall be performed
within 24 hours after reaching 90% RTP.

I DCD_16-304
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