
GE Energy

Joseph A. Savage
Manager, ABWR Licensing
3901 Castle Hayne Road, M/C J70
Wilmington, NC 28402-2819
USA
T 910-602-1885
F 910-602-1720
joseph.savaqe@qe.com

MFN 07-228
May 1, 2007

Document Control Desk
US Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: Submittal of ABWR Licensing Topical Report (LTR)
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Reference: Letter MlFN 017-97, J. Quirk to NRC, ABWR Design Control Document,
Revision 4, dated March 28, 1997, Docket No. 52-001

This is the eighth of a number of ABWR-related LTRs GE plans to submit and which
have been discussed in South Texas Project (STP) 3&4 project meetings with the NRC.
In support of the ABWR Design Centered Working Group (DCWG) plans, GE requests a
generic review and approval of the subject LTR in advance of any future combined
license application (COLA) submittals. Note that the submittal is the result of design
detailing performed for ABWRs in the US and in Asia and contributes to
standardization. In particular, this LTR provides for additions to the ABWR Design
Control Document to address situations in which there may be two ABWR units at a
site sharing common equipment and structures.

Currently, the ABWR Design Control Document is for a single unit. The LTR describes
the STP two unit ABWR site layout and design of structures and systems in
relationship to the design certification and building footprints. GE intends to request
a design certification amendment for this two-unit layout. The amendment will
indicate that the common systems are only applicable to a 2-unit plant, and that the
existing DCD (Revision 4) continues to apply to a 1-unit plant.

Currently, 10 CFR Part 52 does not permit generic changes in design certifications,
except for limited purposes that are not applicable in this case. However, as
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identified in SECY-06-0220 and the associated Staff Requirements Memorandum
dated April 11, 2007, the NRC is planning to revise 10 CFR 52.63 to allow for certain
types of changes to a design certification. Therefore, GE is providing an appendix in
this letter to address the anticipated and preferred regulatory path of DCD
amendment, so that the NRC technical review can proceed in parallel while the
regulatory environment matures. The appendix demonstrates that the proposed
addition is acceptable as a generic change to the DCD under the pending revision to
10 CFR 52.63.

Should the NRC determine otherwise, the enclosed LTR should be considered as a
generic submittal that, if approved, would allow future applicants to reference the
LTR as a basis for a departure from the DCD. Appendix A to the LTR provides the
justification for the departure under Section VIII.B.5 of the ABWR design certification
rule.

The enclosure contains no information that GE considers proprietary although full
copyright protection applies.

If you have any questions about the information provided here, please contact me at
910-602-1885.

Sincerely,

Joseph A Savage
Project Manager, ABWR Licensing
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Important Notice Regarding Contents of this Report

Please read carefully

The information contained in this document is furnished as reference to the NRC Staff for
the purpose of obtaining NRC approval of the certification and implementation. The only
undertakings of General Electric Company with respect to information in this document
are contained in contracts between General Electric Company and participating utilities,
and nothing contained in this document shall be construed as changing those contracts.
The use of this information by anyone other than that for which it is intended is not
authorized; and with respect to any unauthorized use, General Electric Company makes
no representation or warranty, and assumes no liability as to the completeness, accuracy,
or usefulness of the information contained in this document.

NON-PROPRIETARY INFORMATION NOTICE

This document, NEDO-33325, Rev 0, contains no proprietary information.

Copyright 2007, General Electric Company
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1.0 Introduction

The purpose of this Licensing Topical Report (LTR) is to obtain US Nuclear Regulatory
Commission approval of a addition to the design certification for the U.S. Advanced Boiling
Water Reactor (ABWR) design, in accordance with 1OCFR Part 52, Subpart B and Appendix
A, Section VIII. These proposed additions are to Tier 2 of the ABWR Design Control
Document (DCD).

If the NRC does not agree to amend the DCD, future COLA applicant(s) may seek site-specific
departures based on the content of this licensing topical report.

The licensing process for future site-specific departures based on this LTR is discussed in
Appendix A.

2.0 Description Of Design Certification

The Advanced Boiling Water Reactor (ABWR) as described in the DCD is based on a single
unit located on a site with no sharing of systems, structures, or components (SSCs). The
ABWR design includes all supporting systems necessary for plant safety, operation and
maintenance.

3.0 Description Of Proposed Additions

When two ABWRs are located at a single site, a number of systems, structures, and
components (SSC) may be shared. The following SSCs will be common:

3.1 Fire Protection Water Supply System There will be a single fire protection pump house
and two storage tanks located within the protected boundary. It will provide water for
fire suppression to both units via piping in the yard. This common system will have the
same capability as the system for the single unit.

Safety Impact: There is no adverse impact on safety of using a single fire protection
water supply system for two units. The fire protection water supply system is not
safety-related and the probability of having a major fire in each unit at the same time is
remote. Furthermore, General Design Criterion (GDC) 5 does not require that common
systems be designed for contemporaneous accidents in both units, and Regulatory
Guide 1.189 (Rev. 1), Section 3.2.1.h allows a multi-unit plant to be served by a
common water supply system.

3.2 Communication System A common communication system is required for multi-unit
sites to provide plant wide communications.

Safety Impact: There is no adverse impact to safety from having a single
communication system for two units. The communication system is a non-safety-
related system. A single communication system is needed in order to provide plant wide
communication and will enhance safety by facilitating communications between units.
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3.3 Makeup Water Preparation A common makeup water preparation system that utilizes
a common raw water storage tank, and a common demineralized water storage tank will
be employed to supply water to the makeup water condensate system and makeup water
purified system of both units. This common system will have the same capability as the
system for the single unit.

Safety Impact: There is no adverse impact on safety from having a single makeup
water preparation system for two units. The makeup water preparation system is a non-
safety-related system, does not have any safety function and supplies pure water for
normal plant operations.

3.4 Hydrogen Gas Storage Facilit A single bulk hydrogen gas storage facility will be
used to store hydrogen compressed gas cylinders for two units. The storage facility will
not be located near any safety-related structure or building.

Safety Impact: There will be no adverse impact on safety from storing hydrogen
compressed gas cylinders in a common facility. The bulk hydrogen storage facility is
non-safety-related and provides hydrogen gas to the turbine generator. The bulk
hydrogen storage facility will be located at least 100m from any safety-related building
or structure to prevent damage to safety-related equipment due to a fire or explosion at
the facility.

4.0 Justification for Departure

The proposed changes to the certified design are justified based on the following:

" All proposed changes are to non-safety-related SSCs.

" All proposed changes do not affect the ability of safety-related SSCs to do their safety
function.

* Proposed changes to important to safety systems, namely the fire water supply system, are
acceptable for a multi-unit site per Regulatory Guide 1.189 (rev 1) Section 3.2.1 .h.

5.0 Consistency with ABWR Design Control Document (DCD)
The design described in this LTR is an addition to Tier 2 in Design Certification Document
(DCD) revision 4. This includes the piping and instrumentation diagram changes that are
marked up in Appendix B.

6.0 Nuclear Safety Review

The proposed change to the fire protection water supply system is acceptable per Regulatory
Guide 1.189 (Rev 1) Section 3.2.l .h. This proposed change has no impact to plant safety.

The proposed change to the communication system improves plant safety by allowing rapid
communication between the units in an emergency.
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The makeup water preparation system that is described in the DCD is a conceptual design with
only interface described. The proposed change has no impact on the plant safety as described
in the DCD.

The proposed change to the Bulk Hydrogen gas storage system is an improvement over the
system described in the DCD. The single bulk hydrogen storage facility will be located further
away from safety-related buildings than the storage facility described in the DCD.

7.0 Description of DCD Markups

* Appendix B contains markups to the DCD to account for the additions discussed in this
LTR.
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Appendix A

Justification for Departures in the Plant-Specific DCD

As discussed in this Licensing Topical Report, the proposed departures pertain to Tier 2 of the
ABWR DCD. Section VIII of the ABWR design certification rule establishes criteria for
departures from the DCD. A summary of the evaluation for each of these criteria is discussed
below.

Departures from Tier 2

Section VIII.B.5.a of the ABWR design certification rule allows for plant-specific departures
from Tier 2 under the following circumstances:

An applicant or licensee who references this appendix may depart from Tier 2
information, without prior NRC approval, unless the proposed departure involves a
change to or departure from Tier 1 information, Tier 2* information, or the technical
specifications, or involves as unreviewed safety question as defined in paragraphs B.5.b
or B.5.c of this section. When evaluating the proposed departure, an applicant or
licensee shall consider all matters described in the plant-specific DCD.

Paragraph B.5.c pertain to resolution of severe accident issues. The Tier 2 departures all
involve non-safety-related equipment, systems, and components. None of the changes impacts
or changes the GE's commitment in the resolution of any severe accident issue.

Paragraph B.5.b pertains to issues related to the resolution of design basis events. The Tier 2
departures all involve non-safety-related equipment, systems and components. None of the
changes impact any safety-related function. The departure involving the fire water supply
system will not impact the capability of the system to protect against fires in a single unit, and
GDC 5 does not require that a common system be designed to protect against contemporaneous
fires in both units. Therefore, none of the changes requires NRC approval under this paragraph
of the ABWR design certification rule.
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Appendix B

ABWR DCD/ TIER 2 MARKED CHANGES
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ABWR Design Control Document/Tier 2

(7) Any purified water storage tank located outdoors shall be provided with

adequate freeze protection and adequate diking and other means to control

spill and leakage.
1(8) If two ABWR units are placed at a site, a single MWP System may be used for both units.

9.2.8.3 System Description (Conceptual Design)

The MWP System consists of both mobile and permanently installed water treatment

systems.

The permanently installed system consists of a well, filters, reverse osmosis modules and
demineralizers which prepare demineralized water from well water. The demineralized
water is sent to storage tanks until it is needed. The components of the MWTP System are
listed in Table 9.2-15 and the system block flow diagram is in Figure 9.2-10.

While it is planned to install both permanent divisions, only one division may be

installed if plant water requirements and economic conditions indicate that the second

division will not be needed.

Mobile water treatment systems will be used before the permanent system is installed

and later if water requirements exceed the capacity of the permanent system or if
economic condition make use of mobile equipment attractive compared to operating
and maintaining the permanent system.

9.2.8.3.1 Well System

A well, water storage tank and two well water forwarding pumps are provided which can
produce sufficient water to meet the concurrent needs of the MWP System and the PSW

System.

9.2.8.3.2 Pretreatment System

Two dual media filters are provided in parallel which are backwashed when needed

using one of two backwash pumps and water from a filtered water storage tank. This
tank is provided with a heater to maintain a water temperature of at least 100 C at all
times. Water may be sent from the filtered water storage tank to the PSW System or to

the next components of the MWP System.

9.2.8.3.3 Reverse Osmosis Modules

Chemical addition tanks, pumps and controls are provided to add sodium

hexametaphosphate and sodium hydroxide to the filtered water.

Four high pressure, horizontal multistage reverse osmosis (RO) feed pumps provide a

feed pressure of approximately 3.14 MPaG. Reverse osmosis membranes are arranged
in two parallel divisions of two passes each with the permeate of the first passes going to
the inlet of the second passes. The reject or brine from the first passes are sent to the

9.2-12 WaterSystems





Rev. 0

ABWR Design Control Document/Tier 2

The HWC System utilizes the guidelines given in EPRI report NP-5283-SR-A,

"Guidelines for Permanent BWR Hydrogen Water Chemistry Installation" and EPRI

report NP-4947-SR, "BWR Hydrogen Water Chemistry Guidelines; 1987 Revision,"
October 1988. Specifically, the HWC System piping and components will be located to

reduce risk from their failures. Equipment and controls used to mitigate the

consequences of a hydrogen fire/explosion will be designed to be accessible and
remain functional during the postulated post accident condition. All threadedjoints in
the hydrogen distribution piping will be back welded. Additionally, design features

and/or administrative controls shall be provided to ensure that the hydrogen supply is
isolated when normal building ventilation is lost.

9.3.9.2 System Description

The HWC System (Figure 9.3-8) is composed of hydrogen and oxygen supply systems,

systems to inject hydrogen into the feedwater and oxygen into the offgas and subsystems

to monitor the effectiveness of the HWC System. These systems monitor the oxygen
levels in the Offgas System and the reactor water.

The hydrogen supply system will be site dependent. Hydrogen can be supplied either as

a high-pressure gas or as a cryogenic liquid. Hydrogen and oxygen can also be
generated on site by the dissociation of water by electrolysis. The HWC hydrogen supply
system may be integrated with the generator hydrogen supply system to save the cost of

having separate gas storage facilities for both systems. However, bulk hydrogen storage
will be located ..... d btt^•"' near -th T"'-'ine B.ila; ......... ate in S.,b... tion o o.2

lat least 100m from any safety-related building or structure.]
The oxygen supply system will be site dependent. A single oxygen supply system could
be provided to meet the requirements of the HWC System and the condensate Oxygen
Injection System described in Subsection 9.3.10.

9.3.9.3 Safety Evaluation

The operation of the HIWC System is not necessary to assure:

(1) The integrity of the reactor coolant pressure boundary.

(2) The capability to shut down the reactor.

(3) The capability to prevent or mitigate the consequences of events which could

result in potential offsite exposures.

The HWC System is used, along with other measures, to reduce the likelihood of

corrosion failures which would adversely affect plant availability. The means of storing

and handling hydrogen shall utilize the guidelines in EPRI NP-5283-SR-A, "Guidelines

for Permanent BWR Hydrogen Water Chemistry Installations".

Process Auxiliaries 9. 3-29
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NFPA 321 Classification of Flammable Liquids

NFPA 801 Facilities Handling Radioactive Materials

NFPA 802 Nuclear Reactors

NFPA 803 File Protection for Light Water Nuclear Power Plants.

NRC Regulatory Housekeeping Requirements for Water Cooled Nuclear Plants

Guide 1.39

BTP-CMEB 9.5-1 Guidelines for Fire Protection for Nuclear Power Plants

Appendix A

IEEE-384 IEEE Standard Criteria for Independence of Class 1E Equipment

and Circuits

9.5.1.3.4 Protection of Operating Units

The protection of operating units during construction of additional units is out of the
scope of the COL applicant.

9.5.1.3.5 General Description of Fire Protection System

The sprinkler systems in the Reactor Building and the wet standpipe systems in the

Reactor and Control Buildings are designed in compliance with ANSI B31.1 and
analyzed to remain functional following a safe shutdown earthquake. A portion of the

water supply system, including a tank, a pump and part of the yard supply main, is
designed to these requirements also. The remainder of the water systems are designed
to the appropriate fire protection standards. During normal operation, the seismically

designed and non-seismically designed systems are separated by normally closed valves
and a check valve such that a break in the non-seismically analyzed portion of the system

cannot impair the operation of the seismically designed portion of the system. See the
system requirements drawings (Figures 9.5-4 and 9.5-5) for more detailed requirements
and information for these systems. If two ABWR units are placed at a site, a single water

[SUDDIV sYstem mav be used for both units. J
The water supply system is required to be a fresh water system, filtered if necessary, to

remove silt and debris. Two sources with a minimum capacity of 1140 m3 for each

source is provided. If the primary source is a volume limited supply such as a tank, a
minimum of 456 m 3 must be passively reserved for use by the seismically designed

portion of the suppression system. This reserve will supply two manual hose reels for two

hours. The equivalent of one 100% capacity motor driven pump and one 100% capacity

diesel driven pump shall be provided. The equivalent capacity of each type may be
comprised of multiple pumps of that type. A diesel driven pump is in the train designed

Other Auxiliary Systems 9.5-21
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A single fire
protection water
supply system for
a multi-unit site
complies with
GDC 5 because
Regulatory Guide
1.189 allows
multi-unit sites to
have a single fire
protection water
supply system,
and GDC 5 does
not require that a
common system
be designed to
protect against
contemporaneous
fire in both units.

to remain functional following the safe shutdown earthquake. Ajockey pump to keep

the system pressurized is provided.

The Turbine Building is provided with standpipes, hose reels and ABC portable

extinguishers throughout the building. In addition, the following fire suppression
systems provide primary fire suppression capability to the following areas:

(1) Automatic closed head sprinkler systems are provided in the open grating area

of the three floors under the turbine.

(2) Deluge foam-water sprinkler systems are provided in the lube oil conditioning

area and the lube oil reservoir area.

(3) A deluge sprinkler system is provided in the hydrogen seal oil unit area.

(4) A preaction sprinkler system is provided in the auxiliary boiler area.

The Turbine Building fire suppression systems receive water from the portion of the

supply system which is not required to be seismically analyzed for safe shutdown
earthquake. They comply with the appropriate fire protection standard listed in

Subsection 9.5.1.3.3.

The main power, unit auxiliary and reserve transformers are provided with deluge water

spray suppression systems. The systems are automatically actuated by flame or

temperature detectors. An oil and water collection pit is provided beneath each

transformer. Drains away from buildings and transformers are provided for each pit.

Shadow type fire barrier walls are provided between adjacent transformers.

Alarm systems, both manual and automatic, are provided in all areas of the plant as

passive systems. They alarm without controlling an extinguishing function.

9.5.1.3.6 Protection and Extinguishing Equipment for Safety-Related Equipment

Primary suppression coverage for all buildings is provided by wet standpipes and hose
reels designed to meet the requirements of NFPA 14, "Standpipe, Hose Systems." Water

fog electrically safe nozzles are provided. Secondary coverage is provided by portable

ABC extinguishers.

9.5.1.3.7 Design Features of Fire Detection and Suppression Systems

Fire detection for all areas, except the diesel-generator rooms, is provided by the

ionization-type product of combustion (POC) systems reporting to satellite panels,

which, in turn, report to the master panel located in the control equipment room of the

Control Building. Trouble and alarm signals are retransmitted to the control room.

POC systems are designed to NFPA 72 Class A and NFPA 70 Class 1 requirements. Class
A provides that the detector function with an open wire or a short to ground. These

9.5-22 Other Auxiliary Systems
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The cable for the sound-powered communication facility is unshielded with a flame and

heat resistant sheath and cross-linked polyethylene insulation. The cables are routed in

existing control voltage level cable trays where available.

9.5.2.3 System Operation

The telephonic communication systems are designed to assist the plant personnel
during preoperational, startup, testing, maintenance and emergency conditions. The

system provides easily accessible means of communications between various intraplant

locations and simultaneous broadcasting in those locations.

The various equipment involved in system operation is designed to function in the

environment where it is located. The power supply for the paging system is derived from
the dedicated batteries, thus providing a reliable source of power and the

communication system for up to 10 hours in the event of a loss of plant power supply.
The sound-powered telephone system does not require any electrical power source to

operate the system.

9.5.2.4 Safety Evaluation

The communication system has no safety-related function as discussed in Section 3.2.
However, see Subsection 9.5.13.2 for COL license information pertaining to use of the

system in emergencies.

9.5.2.5 Inspection and testing Requirements

The communication systems are conventional and have a history of successful

operation. Routine use of parts of the system during normal operation ensures
availability. Measurements or tests required to guard against long-term deterioration
shall be performed on a periodic basis. See Subsection 9.5.13.3 for COL license

information pertaining to communication equipment maintenance and testing

procedures.

9.5.2.6 Portable and Fixed Emergency Communication Systems

9.5.2.6.1 Design Basis

The design basis for the portable and fixed emergency voice communication systems is
to provide communication facilities for normal and emergency plant operations and for
plant security. If two ABWR units are placed at a site, a single Communication System may be

[used for both units.
9.5.2.6.2 System Description

A fixed emergency communication system shall provide reliable communications

between operating areas in the plant and to offsite locations. The system shall be
independent of the other communication systems and shall include, but not be limited

to commercial telephone, emergency alarms, and/or private branch exchange (PBX)

Other Auxiliary Systems 9.5-33
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No. FACILITY

1 REACTOR CONTAINMENT
2 REACTOR BUILDING
3 CONTROL BUILDING
4 MAIN STEAM/FEEDWATER

TUNNEL
5 TURBINE BUILDING
6 SERVICE BUILDING
7 RADWASTE BUILDING
8 HOUSE BOILER
9 CONDENSATE STORAGE TANK
10 UNIT AUX. TRANSFORMER (3)
11 NORMAL SWITCHGEAR
12 DIESEL OIL STORAGE TANK (3)
13 STACK
14 EQUIPMENT ENTRY LOCK
15 FIRE PROTECTION WATER

STORAGE TANK (2)
16 FIRE PROTECTION PUMPHOUSE
17 BUNKER FUEL TANK
18 COMBUSTION TURBINE GENERATOR
19 RADWASTE TUNNELS RB, CB, TB
201 DG OIL TRANSFER TUNNELS (3)

LEGEND:

I• Post Indicator Valve

I• Fire Hydrant & Shutoff
Valve

SA Seismic Analysis for
Safe Shutdown
Earthquake

If two ABWR units are placed at a site, a single water supply system may be used for both units.

Figure 9.5-5 Fire Protection Yard Main Piping
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The rotor body and shaft is machined from a single, solid steel forging. Detailed

examinations include:

(1) material property checks on test specimens taken from the forging;

(2) photomicrographs for examination of microstructure;

(3) magnetic particle and ultrasonic examination;

(4) surface finish tests of slots for indication of a stress riser.

Bulk Hydrogen System-The bulk hydrogen and CO 2 system is illustrated on

Figure 10.24. The hydrogen system is designed to provide the necessary flow and
pressure at the main generator for purging carbon dioxide during startup and supply
makeup hydrogen for generator leakage during normal operation.

The system consists of hydrogen supply piping with all the necessary valves,
instrumentation, gas purity measuring equipment, hydrogen gas dryers, and bulk

hydrogen storage unit.

Fires and explosions during filling and/or purging of the generator are prevented by

inerting the generator with CO 2 so that a flammable mixture of hydrogen and oxygen

cannot be produced. Unneeded hydrogen is vented outside through a flame arrestor.

The bulk hydrogen system utilizes the guidelines given in EPRI report NP-5283-SR-A

with respect to these portions of the guidelines involving hydrogen that do not deal
specifically with the HWC system. Specifically, the bulk hydrogen system piping and

components will be located to reduce risk from their failures. The bulk hydrogen
storage is located outside but near the Turbine Building. The hydrogen lines are
provided with a pressure reducing station that limits the maximum flow to less than 100

standard cubic meters per minute before entering the Turbine Building. Equipment

and controls used to mitigate the consequences of a hydrogen fire/explosion will be

designed to be accessible and remain functional during the postulated postaccident
condition. The design features and/or administrative controls shall be provided to
ensure that the hydrogen supply is isolated when normal building ventilation is lost.

The ar-rangefmcnit off buildings at the facility and laeation of building doors anid tho bulk
hydr-agen stoerag tan..s will be designed to ensuroe that damage to buildings containing

sa.. related equipment du..... to .... m.bustion . f hydrogen or an explosien is unlikely.

Additionally, the bulk hydrogen system piping in the Turbine Building is designed in

accordance with the industry practice.

The bulk hydrogen storage facility will be located at least lOOm from any
safety-related building to ensure that damage to safety-related equipment due

to combustion or explosion of hydrogen is unlikely.

Turbine Generator10.2-6
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If two ABWR units are placed at a site, a single set of H2 gas storage cylinders may be used for both units. w
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Figure 10.2-4 Generator Hydrogen and CO 2 System


