
MITSUBISHI HEAVY INDUSTRIES, LTD.
16-5, KONAN 2-CHOME, MINATO-KU

TOKYO, JAPAN

September 22, 2011

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

Attention: Mr. JefferyA. Ciocco

Docket No. 52-021
MHI Ref: UAP-HF-11321

Subject: MHI's Responses to US-APWR DCD RAI No. 828-5996 REVISION 3, (SRP
09.03.04)

Reference: 1) "REQUEST FOR ADDITIONAL INFORMATION 828-5996 REVISION 3, SRP
Section: 09.03.04 - Chemical and Volume Control System (PWR)
(Including Boron Recovery System), Application Section: 9.3.4" dated
9/12/2011.

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. 828-5996 REVISION 3".

Enclosed are the responses to one RAI contained within Reference 1. This transmittal
completes the response to this RAI.

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

Sincerely,

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

Enclosure:

1. Response to Request forAdditional Information No. 828-5996 REVISION 3.



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

09/22/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 828-5996 REVISION 3

SRP SECTION: 09.03.04 - CHEMICAL AND VOLUME CONTROL SYSTEM

APPLICATION SECTION: 09.03.04

DATE OF RAI ISSUE: 09/12/2011

QUESTION NO.: 09.03.04-25

Based on Bulletin 80-05 issued by the NRC on March 10, 1980, CVCS HUTs are to
implement a means to prevent a vacuum condition from forming within the tanks which could
lead to tank inward buckling and possibly an uncontrolled release of radioactivity to the
environment in the case of fuel damage. The bulletin further states that HUTs that use a
cover gas must be able to admit the cover gas fast enough to keep up with the maximum rate
of liquid removal from the tank in order to preclude a vacuum condition. Based on the staffs
review, it is not clear that sufficient nitrogen gas will be supplied to the HUTs to prevent a
vacuum condition. Explain in detail how vacuum condition prevention is ensured in the
CVCS HUTs..

ANSWER:

The CVCS HUTs are connected to two gas supply lines. One is the line from the Nitrogen
Gas Supply System, which supplies the HUTs with nitrogen gas, which is used as a cover gas.
The other is the line from the Gaseous Waste Management System, which supplies the HUTs
with reusable waste gas stored in the Waste Gas Surge Tank. Even if one line can not
supply gas to the HUTs, gas will be able to be supplied to the HUTs from the other line.

The required gas flow rate to protect against vacuum conditions in HUTs is approximately 20
SCFM, which is the rated flow rate of the BA Evaporator Feed Pumpthe. Available gas flow
rate of each gas supply system shall be specified to approximately 40 SCFM, which bounds
the required gas flow rate.

Impact on DCD

See Attachment-1 for the mark-up of DCD Tier 2 Section 9.3.4, Revision 3.

Impact on R-COLA

There is no impact on the R-COLA.

09.03.04-1



Impact on S-COLA

There is no impact on the S-COLA.

Impact on PRA

There is no impact on the PRA.

09.03.04-2



9. AUXILIARY SYSTEMS US-APWR Design Control Document

The gas in the VCT gas space can be processed by the GWMS to reduce the radioactive
gas concentration of the reactor coolant, if required.

The VCT is equipped with a spray nozzle at the letdown inlet to facilitate equilibrium by
maintaining effective gas-liquid mass transfer. A second spray nozzle is utilized when
letdown flow is increased.

The tank is made of stainless steel.

9.3.4.2.6.9 Boric Acid Tanks

Two boric acid tanks are provided. The combined capacity of the two tanks provides the
total boric acid solution volume for refueling shutdown plus one cold shutdown from full
power operation immediately following refueling. Additionally, each tank has a boric acid
capacity required for plant cold shutdown assuming that the control rod with the highest
reactivity worth is stuck in the fully withdrawn position.

The boron concentration in the boric acid tank is confirmed by periodic sampling. The
tank is made of stainless steel.

9.3.4.2.6.10 Holdup Tanks

Three holdup tanks are provided for storing the reactor coolant discharged from the RCS
during plant startup, shutdown, load changes, and boron dilution. The holdup tanks are
provided with relief valves and vent headers.

Normally, one tank receives the reactor coolant, the second tank is utilized for processing
by the boric acid evaporator and sampling, and the third tank is kept on standby. The DCD_09.03.
holdup tanks are connected to two gas distribution headers, one from the Gaseous Waste 04-25
Management System and one from the Nitrogen Gas SuplIy System. Either gas header
can supply the required gas to a holdup tank to prevent vacuum conditions in a holdup
tank. Both headers are designed to supply gas at flow rates that exceed the flow rate of
the Boric Acid Evaporator Feed PumD.

The combined capacity of the three tanks is designed to receive the total coolant water
discharged during cold shutdown and unit restart at approximately 80% of the core cycle.
The tanks are constructed of stainless steel.

9.3.4.2.6.11 Chemical Mixing Tank

The chemical mixing tank is utilized for adding chemical solutions to perform pH control
and oxygen removal of the reactor coolant (pH control is discussed in Section
9.3.4.2.3.2). The tank is made of stainless steel.

9.3.4.2.6.12 RCP Purge Water Head Tank

The reactor coolant pump purge water head tank is provided to continuously supply the
purge water to the reactor coolant pump No.2 and No.3 shaft seals for cooling by utilizing
static head. Makeup for the purge water in the tank is provided intermittently and
automatically with the primary makeup water.

Tier 2 9.3-32 RawaWan 2


