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June 30, 2009

U7-C-STP-NRC-090070

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

ATTN: Document Control Desk

RE: Application to Amend the Design Certification Rule for the U.S. Advanced Boiling
Water Reactor (ABWR)

Pursuant to the provisions on finality of design certification requirements in 10 C.F.R.
52.63(a)(1), STP Nuclear Operating Company (STPNOC) submits this application to amend the
Design Certification Rule for the ABWR, to address the requirements of 10 C.F.R. 50.150, the
Commission's new aircraft impact rule.

Background

On September 20, 2007, STPNOC submitted a combined license (COL) application to the U.S.
Nuclear Regulatory Commission (NRC) for two new units to be located at its existing site in
Matagorda County, Texas. The new units are designated South Texas Project Electric
Generating Station (STP) Units 3 and 4. The COL application references the ABWR standard
design certification. Revisions 1 and 2 of the COL application were submitted to the NRC on
January 31, 2008 and September 24, 2008, respectively. The NRC is currently reviewing the
COL application, and has designated September 2011 as the target date for issuing the final
safety evaluation report.

The NRC published a final rule in the Federal Register on June 12, 2009 regarding
"Consideration of Aircraft Impacts for New Nuclear Power Reactors." 74 Fed. Reg. 28,112.
The new rule requires applicants for new nuclear power reactors to perform a design-specific
assessment of the effects of the impact of a large, commercial aircraft. Id. The applicant is
required to use realistic analyses to identify and incorporate design features and functional
capabilities to show, with reduced use of operator actions, that either the reactor core remains
cooled or the containment remains intact, and either spent fuel cooling or spent fuel pool
integrity is maintained. Id. These requirements apply to various categories of applicants,
including applicants for combined licenses that reference a standard design certification issued
before the effective date of the rule which has not been amended to comply with the rule. If the
NRC grants this Application, the ABWR standard design certification will be amended to,
address the requirements of 10 C.F.R. 50.150, so that STPNOC and other COL applicants that
reference the ABWR standard design certification will meet the requirements of the aircraft
impact rule.
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Aircraft Impact Assessment and Changes to the ABWR Design Control Document (DCD)

STPNOC and its contractors have performed a design-specific assessment of the effects of a
beyond design basis impact of a large, commercial aircraft on the ABWR. Attachment 1 to this
Application includes a new Appendix 19S, "Aircraft Impact Assessment," for Tier 2 of the
ABWR DCD that provides the information required by 10 C.F.R. 50.150(b) based on the results
of this assessment, along with changes to various existing pages of Tier 2 of the ABWR DCD.
Appendix 19S describes the design features and functional capabilities identified in the
assessment, and how the identified design features and functional capabilities show that, with
reduced use of operator actions, the reactor core remains cooled or the containment remains
intact, and spent fuel cooling or spent fuel pool integrity is maintained.

STPNOC requests that the NRC amend Appendix A to 10 C.F.R. Part 52 to incorporate by
reference Revision 5 of the ABWR DCD, which would incorporate the changes identified in
Attachment 1 to this Application. In all other respects, Revision 5 is identical to Revision 4 of
the ABWR DCD, which is incorporated by reference in 10 C.F.R. Part 52, Appendix A. The
necessary changes to Appendix A to 10 C.F.R. Part 52 are identified in Attachment 2 to this
Application. All of the changes to the ABWR DCD are in DCD Tier 2. Attachment I to this
Application provides annotated pages from DCD Revision 4 to identify the changes that will be
incorporated in the ABWR DCD to satisfy the requirements of the new aircraft impact rule.
Additionally, designated pages within Attachment 1 contain "Security-Related Information" and
should be "Withheld Under 10 C.F.R. 2.390."

The final rule on aircraft impact assessment requires STPNOC, as an applicant that references a
standard design certification issued before July 13, 2009 which has not been amended to address
the requirements of 10 C.F.R. 50.150, either to apply for amendment of the ABWR design
certification rule or to address these requirements in its COL application. STPNOC has elected
to address these issues through rulemaking. Because the aircraft impact ruleaddresses design
issues, addressing these issues through rulemaking better promotes standardization.
Additionally, addressing these requirements through rulemaking is expected to minimize the
impact on NRC resources, because the NRC will only need to review the information once rather
than for each new COL application that references the ABWR standard design certification..

Compliance with 10 C.F.R. 52.63(a)(1)

Section VIII.B. 1 of the ABWR standard design certification rule states that generic changes to
Tier 2 information are governed by the requirements in 10 C.F.R. 52.63(a)(1). This Application
complies with the requirements of 10 C.F.R. 52.63(a)(1). Section 52.63(a)(1) allows the
Commission to modify a standard design certification rule, whether on its own motion, or in
response to an application such as this one, if the Commission determines in a rulemaking that
the change will meet one of seven different change criteria. As shown below, this Application
satisfies at least two of the change criteria.
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First, the proposed change satisfies Section 52.63(a)(1)(vi), as a change that "[s]ubstantially
increases overall safety, reliability, or security of facility design, construction, or operation, and
the direct and indirect costs of implementation of the rule change are justified in view of this
increased safety, reliability, or security." Assessing the effects of the impact of a large,
commercial aircraft and demonstrating that the specified acceptance criteria for core cooling or
containment and spent fuel pool cooling or integrity are met substantially increases overall safety
and security. In adopting the aircraft impact rule, the Commission determined that the direct
and indirect implementation costs of compliance with the aircraft impact rule are justified in
view of the increased safety and security. Satisfying the requirements of the aircraft impact rule
through amending the ABWR DCD also would be less costly for both the NRC and applicants
than requiring each individual COL applicant to separately satisfy the requirements.

Second, the proposed change satisfies Section 52.63(a)(1)(vii) as a change that "[c]ontributes to
increased standardization of the certification information." This change criterion is satisfied
because the changes would be made to the design information found in the design certification
rule, which would be applied to all COL applicants referencing the ABWR design certification
rule, rather than having each COL applicant address the aircraft impact rule requirements
individually. Section VIII.B.2 of the ABWR design certification rule states that generic changes
to Tier 2 information are applicable to all applicants. Thus, changing the ABWR DCD to
address the requirements of the aircraft impact rule, rather than requiring individual COL
applications to separately address these requirements, contributes to increased standardization.

The aircraft impact rulemaking documents also support the above conclusions on the change
criteria in Section 52.63(a)(1). In recommending the final rule, the NRC staff evaluated whether
changes to the currently approved standard design certifications would satisfy the requirements
under Section 52.63(a)(1). SECY 08-0152, Enclosure 1, at 110-14. The NRC staff concluded
that imposing the aircraft impact rule on the four existing design certifications meets the criteria
in Section 52.63(a)(1)(vi) and (vii). Id. at 111. The NRC staff stated:

The NRC notes that adoption of the aircraft impact rule may
indirectly result in the applicant (or another qualified entity) of one
of the four existing design certifications voluntarily requesting an
amendment to the design certification, in order to address, the
requirements of the aircraft impact rule .... Such changes, which
would be accomplished through rulemaking, would also be subject
to the change restrictions in 10 CFR 52.63. However, the NRC's
bases for determining that the aircraft impact rule meets the change
criteria in 10 CFR 52.63(a)(1)(vi) and (vii) would also apply to any
design certification amendment rulemaking for the purpose of
complying with the aircraft impact rule. Thus, the NRC expects
that it would also be able to make the necessary findings under 10
CFR 52.63(a)(1)(vi) and (vii) should it be presented with an
application to amend any of the four existing design certifications
for the purpose of complying with the aircraft impact rule.
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Id. at 114. Thus, the NRC has already concluded that applications such as STPNOC's

Application are likely to satisfy Section 52.63(a)(1).

Additional Information

As demonstrated below, this Application also provides the information specified in 10 C.F.R.
2.802(c).

First, Section 2.802(c)(1) requires a statement of"a general solution to the problem or the
substance or text of any proposed regulation or amendment." Consistent with this requirement,
STPNOC is seeking to amend Appendix A of Part 52 to reference Revision 5 of the ABWR
DCD, which includes'the changes to Revision 4 specified in Attachment 1 to this Application to
comply with the new aircraft impact rule. The text of a proposed amendment of the ABWR
design certification rule is provided in Attachment 2.

Second, Section 2.802(c)(2) requires a statement of the "grounds for and interest in the action
requested." As discussed above, STPNOC is interested in amending the ABWR DCD to comply
with NRC requirements that apply to STPNOC's pending COL application for STP Units 3 and
4, which references the ABWR standard design certification. The grounds for the change
include the new aircraft impact rule, the results of STPNOC's assessment of the ABWR design,
and the associated changes to the ABWR DCD provided in Attachment 1 to this Application.

Finally, Section 2.802(c)(3) requires a statement of:

... the specific issues involved, the petitioner's views or
arguments with respect to those issues, relevant technical,
scientific or other data involved which is reasonably availableto
the petitioner, and such other pertinent information as the
petitioner deems necessary to support the action sought.

This Application does this by explaining the issues raised by the new aircraft impact rule that
STPNOC must address. The relevant technical, scientific, or other data involved are included in
Attachment 1 to this Application, and the detailed assessment referenced in the new ABWR
DCD Appendix 19S.

Request for Expedited Review

Because issuance of the COLs for STP Units 3 and 4 depends on approval of this Application
and the associated amendment of the Design Certification Rule for the ABWR to address the
new aircraft impact rule requirements, STPNOC respectfully requests that the NRC expedite
consideration of the Application and the amendment of the ABWR standard design certification.
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If there are any questions regarding this Application, please contact Mr. Scott Head at (361) 972-
71,36 or meat (361) 972-7206.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on____.Oaoel

Mark McBurnett
Vice President,
Oversight & Regulatory Affairs

fJp
Attachments:

1. Revisions to the ABWR DCD
2. Revisions to the ABWR Design Certification Rule
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cc: w/o attachment except*
(paper copy)
Director, Office of New Reactors
U. S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

Kathy C. Perkins, RN, MBA
Assistant Commissioner
Division for Regulatory Services
Texas Department of State Health Services
P. 0. Box 149347
Austin, Texas 78714-9347

Alice Hamilton Rogers, P.E.
Inspections Unit Manager
Texas Department of State Health Services
P.O. Box 149347
Austin, TX 87814-9347

(electronic copy)
*George Wunder
*Rocky Foster

Loren R. Plisco
U. S. Nuclear Regulatory Commission

Steve Winn
Eddy Daniels
Joseph Kiwak
Nuclear Innovation North America

Jon C. Wood, Esquire
Cox Smith Matthews

J. J. Nesrsta
R. K. Temple
Kevin Polio
L. D. Blaylock
CPS Energy

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
Austin, TX 78704

*Steven P. Frantz, Esquire

A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Ave. NW
Washington D.C. 20004

*George F. Wunder
*Rocky Foster

Two White Flint North
11545 Rockville Pike
Rockville, MD 20852
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1.2.2.12.15 House Boiler System

The House Boiler System consists of the house boilers, reboilers, feedwater components, boiler
water treatment and control devices. The House Boiler System supplies turbine gland steam and
heating steam, including the concentrating tanks and devices of the high conductivity waste

equipment.

1.2.2.12.16 Hot Water Heating System

The Hot Water Heating System is a closed-loop hot water supply to the various heating coils of
the HVAC systems. The system includes two heat exchangers, surge and chemical addition

tanks and associated equipment, controls and instrumentation.

1.2.2.12.17 Hydrogen Water Chemistry System

The Hydrogen Water Chemistry System is summarized in Subsection 9.3.9.2.

1.2.2.12.18 Zinc Injection System

The Zinc Injection System is summarized in Subsection 9.3.11.1.

1.2.2.12.19 Breathing Air System

The Breathing Air System includes air compressors, dryers, purifiers and a distribution
network. This network makes breathing air available in all plant areas where operations or
maintenance must be performed and high radioactivity could occur in the ambient air. Special
connections are provided to assure that this air is used only for breathing apparatus.

1.2.2.12.20 Sampling System (Includes PASS)

The Process Sampling System is furnished to provide process information that is required to
monitor plant and equipment performance and changes to operating parameters. Representative

liquid and gas samples are taken automatically and/or manually during plant operation for
laboratory or online analyses.

1.2.2.12.21 Freeze Protection System

The Freeze Protection System provides insulation, steam and electrical heating for all external
tanks and piping that may freeze during winter weather.

1.2.2.12.22 Iron Injection System

The Iron Injection System consists of an electrolytic iron ion solution generator and means to

inject the iron solution into the feedwater system in controlled amounts.

1.2.2.12.23 Alternate Feedwater Injection System

The Alternate Feedwater Iniection (AFI) System is summarized in Subsection 9.5.14.

General Plant Description 1.2-29
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1.2.2.16.11 Turbine Building

The Turbine Building houses all equipment associated with the main turbine generator. Other

auxiliary equipment is also located in this building.

1.2.2.16.12 Control Building

The Control Building includes the control room, the computer facility, the cable tunnels, some
of the plant essential switchgear, some of the essential power, reactor building water system and

the essential HVAC system.

1.2.2.16.13 Radwaste Building

The Radwaste Building houses all equipment associated with the collection and processing of

solid and liquid radioactive waste generated by the plant.

1.2.2.16.14 Service Building

The Service Building houses the personnel facilities and portions of the non-essential HVAC

System.

1.2.2.16.15 Alternate Feedwater Injection (AFI) Pump House

The Alternate Feedwater Injection Pump House. which is located remotely from the Reactor
Building, contains the additional equipment. such as the AFI pump. piping and valves and

additional SRV nitrogen supply. which support the AFI function.

1.2.2.17 Yard Structures and Equipment

1.2.2.17.1 Stack

The plant stack is located on the Reactor Building and rises to an elevation of 76 meters above
grade level. The stack is a steel shell construction supported by an external steel tubular frame
work. The stack vents the Reactor Building, Turbine Building, Radwaste Building, and a small

portion of the Control and Service buildings.

1.2.2.17.2 Oil Storage and Transfer System

The major components of this system are the fuel-oil storage tanks, pumps, and day tanks. Each

diesel generator has its own individual supply components. Each storage tank is designed to
supply the diesel needs during the post-LOCA period, and each day tank has capacity for 8
hours of diesel generator operation at maximum LOCA load demand. Each fuel oil pump is

controlled automatically by day-tank level and feeds its day tank from the storage tank.
Additional fuel oil pumps supply fuel to each diesel fuel manifold from the day tank.

1.2.2.17.3 Site Security

Site Security is summarized in Subsection 13.6.3.1.

General Plant Description 1.2-37
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Experiences related to identified regulatory or industry developed resolutions were eliminated
to avoid repetition except for selected experiences that have a nuisance potential for
reoccurring. Lead system engineers classified the more complex experiences.

Reference to the new or novel design features used in the ABWR are provided below:

Feature Tier 2 Section

Fine Motion Control Rod Drive

Internal Reactor Pumps

Multiplexing

Digital/Solid-State Control

Overpressure Protection System

4.6

5.4.1

7A.2

7A.7

6.2.5.2.6,

6.2.5.3,
6.2.5.4

AC-Independent Water Addition System

Lower Drywell Flooder

Alternate Feedwater iniection

5.4.7.1.1.10

9.5.1.2

9.5.14 I

1.8.4 COL License Information

1.8.4.1 SRP Deviations

The SRP sections to be addressed by the COL applicant are indicated in the comments column
of Table 1.8-19 as "COL Applicant". Where applicable the COL applicant will provide the
information required by IOCFR50.34(g) similar to Tables 1.8-1 through 1.8-18 (see
Subsection 1.8.1).

1.8.4.2 Experience Information

The experience information to be addressed by the COL applicant are indicated in the comment
column of Table 1.8-22 as "COL Applicant" (see Subsection 1.8.3).

1.8-2 Conformance with Standard Review Plan and Applicability of Codes and Standards
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Table 1.9-1 Summary of ABWR Standard Plant

COL License Information (Continued)

Item No. Subject Subsection

9.22 Vendor Specific Design of Diesel Generator Auxiliaries 9.5.13.5

9.23 Diesel Generator Cooling Water System Design Flow and Heat 9.5.13.6
Removal Requirements

9.24 Fire Rating for Penetration Seals 9.5.13.7

9.25 Diesel Generator Requirements 9.5.13.8

9.26 Applicant Fire Protection Program 9.5.13.9

9.27 HVAC Pressure Calculations 9.5.13.10

9.28 Plant Security System Criteria 9.5.13.11

9.29 Not Used 9.5.13.12

9.30 Diesel Fuel Refueling Procedures 9.5.13.13

9.31 Portable and Fixed Emergency Communication Systems 9.5.13.14

9.32 Identification of Chemicals 9.5.13.15

9.33 NUREG/CR-0660 Diesel Generator Reliability Recommendations 9.5.13.16

9.34 Sound-Powered Telephone Units 9.5.13.17

9.35 Fire-Related Administrative Controls 9.5.13.18

9.36 Periodic Testing of Combustion Turbine Generator (CTG) 9.5.13.19

9.37 Operating Procedures for Station Blackout 9.5.13.20

9.38 Quality Assurance Requirements for CTG 9.5.13.21

9.39 Power Supply for Alternate Feedwater Injection Equipment 9M5.13.22

9.40 Test and Surveillance Intervals for Alternate Feedwater Iniection 9.5.13.23
Equipment

10.1 Low Pressure Turbine Disk Fracture Toughness 10.2.5.1

10.2 Turbine Design Overspeed 10.2.5.2

10.3 Turbine Inservice Test and Inspection 10.2.5.3

10.4 Procedures to Avoid Steam Hammer and Discharge Loads 10.3.7.1

10.5 MSIV Leakage 10.3.7.2

10.6 Radiological Analysis of the TGSS Effluents 10.4.10.1

11.1 Plant-Specific Liquid Radwaste Information 11.2.5.1

11.2 Compliance WithAppendix I to 1OCFR50 11.3.11.1

11.3 Plant-Specific Solid Radwaste Information 11.4.3.1

11.4 Calculation of Radiation Release Rates 11.5.6.1

11.5 Compliance with the Regulatory Shielding Design Basis 11.5.6.2

COL License Information 1.9-9
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Table 1.9-1 Summary of ABWR Standard Plant

COL License Information (Continued)

Item No. Subject Subsection

19.9 Action to Mitigate Station Blackout Events 19.9.9

19.10 Actions to Reduce Risk of Internal Flooding 19.9.10

19.11 Actions to Avoid Loss of Decay Heat Removal and Minimize 19.9.11
Shutdown Risk

19.12 Procedures for Operation of RCIC from Outside the Control Room 19.9.12

19.13 ECCS Test and Surveillance Intervals 19.9.13

19.14 Accident Management 19.9.14

19.15 Manual Operation of MOVs 19.9.15

19.16 High Pressure Core Flooder Discharge Valve 19.9.16

19.17 Capability of Containment Isolation Valves 19.9.17

19.18 Procedures to Ensure Sample Lines and Drywell Purge Lines 19.9.18
Remain Closed During Operation

19.19 Procedures for Combustion Turbine Generator to Supply Power to 19.9.19
Condensate Pumps

19.19a Actions to Assure Reliability of the Supporting RCW and Service 19.9.20
Water Systems

19.19b Housing of AICWA Equipment 19.9.21

19.19c Procedures to Assure SRV Operability During Station Blackout 19.9.22

19.19d Procedures for Ensuring Integrity of Freeze Seals 19.923

19.19e Procedures for Controlling Combustibles During Shutdown 19.9.24

19.19f Outage Planning and Control 19.9.25

19.19g Reactor Service Water Systems Definition 19.9.26

19.19h Capability of Vacuum Breakers 19.9.27

19.19i Capability of the Containment Atmosphere Monitoring System 19.9.28

19.19j Plant Specific Safety-Related Issues and Vendors Operating 19.9.29
Guidance

19.19k Procedures for Use of Alternate Feedwater Injection 19.9.31

19.191 Procedures to Depressurize the RPV from the AFI Pump 19.9.32
House

19.19m Verification of Environmental Conditions in AFI Pump House 19.9.33

19.19n Description Of Electrical Power Supply for AFI Equipment 19.9.35

19.20 Long-Term Training Upgrade 19A.3.1

1.9-12 COL License Information
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Table 3.2-1 Classification Summary (Continued)

The classification information is presented by System* in the following order:

Item No. MPL Numbert Title

P8

P9

PIO

Pl1

P12

P13

P14

P15

P16

P17

P18

P19

P20

P21

P22

P23

P40

P41

P42

P51

P52

P54

P61

P62

P63

P73

P74

P81

P91

P92

P95

P15

Ultimate Heat Sink

Reactor Service Water System

Turbine Service Water System

Station Instrument Air System

Instrument Air System

High Pressure Nitrogen Gas Supply System

Heating Steam and Condensate Water Return System

House Boiler

Hot Water Heating System

Hydrogen Water Chemistry System

Zinc Injection System

Breathing Air System

Sampling System (Includes PASS)

.Freeze Protection System

Iron Injection System

Alternate Feedwater Injection System I

R Station

RI

R2

R3

R4

R5

R6

R7

R8

Electrical Systems

RIO

Rll

R13

R21

R22

R23

R24

R31

Electrical Power Distribution System

Unit Auxiliary Transformer

Isolated Phase Bus

Non-Segregated Phase Bus

Metalclad Switchgear

Power Center

Motor Control Center

Raceway System

* Systems that are in and out of the ABWR Standard Plant scope are included in this table. See Subsection

1.1.2 for the identification of the site-specific elements outside the scope of the ABWR Standard Plant.

q Master Parts List Number designated for the system.

These systems or subsystems thereof, have a primary function that is safety-related. As shown in the
balance of this Table, some of these systems contain non-safety-related components and, conversely,
some systems whose primary functions are non-safety-related contain components that have been
designated safety-related.

Classification of Structures, Components, and Systems 3.2-13
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Table 3.2-1 Classification Summary (Continued)

The classification information is presented by System* in the following order:

Item No. MIPL Numbert Title

U I U21 Foundation Work

U2 U24 Turbine Pedestal

U3 U31 Cranes and Hoists

U4 U32 Elevator

U5 U41 Heating, Ventilating and Air Conditioning:

U5.1 U42 Potable and Sanitary Water System

U6 U43 Fire Protection System

U7 U46 Floor Leakage Detection System

U8 U47 Vacuum Sweep System

U9 U48 Decontamination System

U10 U71 Reactor Building:

U11 U72 Turbine Buildingt

U12 U73 Control Buildingi

U13 U74 Radwaste Building

U14 U75 Service Building

U1 5 U83 Alternate Feedwater Injection Pump House

Y Yard Structures and Equipment

Y1 Y31 Stack

Y2 Y52 Oil Storage and Transfer System

Y3 Y86 Site Security

* Systems that are in and out of the ABWR Standard Plant scope are included in this table. See Subsection

1.1.2 for the identification of the site-specific elements outside the scope of the ABWR Standard Plant.

t Master Parts List Number designated for the system.

: These systems or subsystems thereof, have a primary function that is safety-related. As shown in the
balance of this Table, some of these systems contain non-safety-related components and, conversely,
some systems whose primary functions are non-safety-related contain components that have been
designated safety-related.

Classication of Structures, Components, and Systems 3.2-15
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Table 3.2-1 Classification Summary (Continued)

Quality
Quality Assur-
Group ance

Safety Classi- Require- Seismic
Principal Component' Classb Locationc ficationd mente Categoryf Notes

6. Other non-safety-related N SC,RZ,X E E
electrical components

P14 Heating Steam and Condensate N TSC,W - E -

Water Return System

P15 House Boiler N T - E -

P16 Hot Water Heating System N T E -

P17 Hydrogen Water Chemistry N T E -

System

P18 Zinc Injection System N T E

P19 Breathing Air System N C,SC,T E

P20 Sampling System (Includes N SC,RZ,T E
PASS)

P21 Freeze Protection System N 0 E

P22 Iron Injection System N T E

P23 Alternate Feedwater Iniection
System

I. Pumps. Valves. Piping N A E

Notes and footnotes are listed on pages 3.2-53 through 3.2-60

3.2-42 Classification of Structures, Components, and Systems



Upon separation this
page is decontrolled

ABWR

Security Related Information
Withhold Under 10 CFR 2.390

Rev. 05 .

U7-C-STP-NRC-090070
Attachment 1

Design Control Document/ler 2

Table 3.2-1 Classification Summary (Continued)

Quality
Quality Assur-
Group ance

Safety Classi- Require- Seismic
Principal Component' Classb Locationc ficationd mente Categoryf Notes

7. Cables

8. Sprinklers or deluge water

9. Foam, reaction or deluge

Floor Leakage Detection System

Vacuum Sweep System

Decontamination System

U7

U8

U9

N SC,X,RZ,
H,T,W,F

N H,WSC,
RZ,T,O

N RZ,T

N SC,RZ

N C,SC.

N C,SC,RZ
T,W,S,X

3 C,SC,RZ,

M

N T

3 x

D

E

E

E

E

E

E

(t) (u)

(t) (u)

(t) (u)

U1O Reactor Building B

E

B

-- (v)Ull

U12

U13

U14

U15

Turbine Building

Control Building

Radwaste Building

1. Structural walls and slabs
above grade level (see
Subsection 3H.3.3)

2. Radwaste Building
Substructure

Service Building

Alternate Feedwater Injection
Pump House

N

3

N

N

W,

W

E

B I

H

A

E

E I
Notes and footnotes are listed on pages 3.2-53 through 3.2-60
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c. C Primary Containment
H Service Building
M Reactor Building steam tunnel
O = Outside onsite
RZ = Reactor Building Clean Zone (balance portion of the reactor

building outside the Secondary Containment Zone)
SC = Secondary Containment portion of the reactor building
T = Turbine Building
W = Radwaste Building

X = Control Building
F = Firewater Pump House*

U = Ultimate Heat Sink Pump House*
P Power Cycle Heat Sink Pump House**
A Alternate Feedwater Injection Pump House

d. A,B,C,D= Quality groups defined in Regulatory Guide 1.26 and
Subsection 3.2.2. The structures, systems and components are
designed and constructed in accordance with the requirements
identified in Tables 3.2-2 and 3.2-3.

.. Quality Group Classification not applicable to this equipment.

e. B The quality assurance requirements of I OCFR50, Appendix B are
applied in accordance with the quality assurance program described in
Chapter 17.

E = Elements of 1OCFR50, Appendix B are generally applied,
commensurate with the importance of the equipment's function.

f. I The design requirements of Seismic Category I structures and equipment
are applied as described in Section 3.7, Seismic Design.

The seismic design requirements for the safe shutdown earthquake
(SSE) are not applicable to the equipment. However, the equipment that
is not safety-related but which could damage Seismic Category I
equipment if its structural integrity failed is checked analytically and
designed to assure its integrity under seismic loading resulting from the
SSE.

g. 1. Lines 25A and smaller which, are part of the reactor coolant pressure boundary
and are ASME Code Section III, Class 2 and Seismic Category I.

* Pump House structures are out of the ABWR Standard Plant scope.

.3.2-54 Classification of Structures, Components, and Systems
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Table 3.9-8 Inservice Testing Safety-Related Pumps and Valves (Continued)

Safety Code Valve Test Test
Class Cat. Func Para Freq Tier 2

No. Qty Description (h) (i) (a) (c) (d) (e) (f) Fig. (g)

F010 2 Bypass line around the N2 bottle supply 3 B P E1 6.7-1
line PCV

FOl 2 N2 bottle supply line relief valve 3 C A R 5 yr 6.7-1

F012 2 MOV at safety/non-safety boundary 3 A A P 2 yr 6.7-1
S 3 mo

F200 I Non-safety N2 supply line isolation 2 A I,A L, P 2 yr 6.7-1
valve S 3 mo

F209 I Non-safety N2 supply line isolation 2 A,C IIA L,S RO 6.7-1
check valve

F301 1 Non-safety N2 supply line isolation 2 A 1C LJA _S RO 6.7-I
check valve

F302 I Non-safety N2 supply line isolation 2 AC LA L. RO 6.7-I
check valve I

T22 Standby Gas Treatment System Valves

FOOl 2 Fuel handling floor inlet butterfly valve 3 B A P 2 yr 6.5-1
S 3 mo sh. 1

F002 2 Filter train inlet butterfly valve 3 B A P 2 yr 6.5-1
S 3 mo sh. 1

F003 2 Filter train exhaust gravity damper 3 B A P 2 yr 6.5-1
S 3 mo sh. 2,3

F004 2 Filter train exhaust butterfly valve 3 B A P 2 yr 6.5-1
S 3 mo sh. 2,3

/

F005 2 Cooling fan butterfly valve 3 B A P 2 yr 6.5-1
S 3 mo sh. 2,3

F006 2 Filter train Rl12 injection line valve 3 B P El 6.5-1
sh. 2,3

F007 2 Filter train DOP injection line valve to 3 B P El 6.5-1
pre HEPA filter sh. 2,3

F008 2 Filter train DOP sampling line valve 3 B P El 6.5-1
downstream of pre HEPA sh. 2,3

F009 2 Filter train DOP sampling line valve 3 B P El 6.5-1
downstream of pre HEPA sh. 2,3

FOO 2 Filter train DOP injection line valve 3 B P El 6.5-1
downstream of charcoal absorbent sh. 2,3

FOIl 2 Filter train DOP sampling line valve 3 B P El 6.5-1
downstream of charcoal absorbent sh. 2,3

Mechanical Systems and Components 3.9-132
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The second part of the SRV discharge piping extends from the diaphragm floor penetration to
the SRV quencher in the suppression pool. Because the diaphragm floor acts as an anchor on
this part of the line, it is physically decoupled from the main steam header.

As a part of the preoperational and startup testing of the main steamlines, movement of the SRV
discharge lines will be monitored.

The SRV discharge piping is designed to limit valve outlet pressure to approximately 40% of
maximum valve inlet pressure with the valve wide open. Water in the line more than about 1/2
of a meter above suppression pool water level would cause excessive pressure at the valve
discharge when the valve is again opened. For this reason, two vacuum relief valves are
provided on each SRV discharge line to prevent drawing an excessive amount of water into the
line as a result of steam condensation following termination of relief operation. The SRVs are
located on the main steamline piping rather than on the reactor vessel top head, primarily to
simplify the discharge piping to the pool and to avoid the necessity of having to remove sections
of this piping when the reactor head is removed for refueling. In addition, valves located on the
steamlines are more accessible during a shutdown for valve maintenance.

The ADS automatically depressurizes the nuclear system sufficiently to permit the LPFL mode
of the RHR System to operate as a backup for the HPCF. Further descriptions of the operation
of the automatic depressurization feature are presented in Section 6.3 and Subsection 7.3.1.

In addition to playing a major role in preventing core damage, depressurization of the RPV
(either manually, automatically, or as a result of a LOCA) can help mitigate the consequences
of severe accidents in which fuel melting and vessel failure occur. If the RPV were to fail at an
elevated pressure (greater than approximately 1.37 MPaG) high pressure melt injection could
occur resulting in fragmented core debris being transported into the upper drywell. The
resulting heatup of the upper drywell could pressurize and fail the drywell. This failure
mechanism is eliminated if the RPV is depressurized. The opening of a single SRV is capable
of depressurizing the vessel sufficiently to prevent high pressure melt ejection.

One of the non-ADS safety/relief valves is provided with an additional solenoid valve and a
nitroen supply line which can supply nitrogen from the AFI Pump House. A nitrogen supply
connection in the Pump House allows the use of a portable nitrogen bottle located in the Pump
House. This provides a separate and diverse means of depressurizing the RPV that is
independent from the nitrogen supply in the Reactor Building to the safety/relief valves. The
additional solenoid is normally de-energized and may be energized with DC power supplied
from the AFI Pump House.

5.2.2.4.2 Design Parameters

The specified operating transients for components within the RCPB are presented in Subsection
3.9.1. Subsection 3.7.1 provides a discussion of the input criteria for design of Seismic
Category I structures, systems, and components. The design requirements established to protect

5.2-8 Integrity of Reactor Coolant Pressure Boundary
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Table 6.2-7 Containment Isolation Valve Information

High Pressure Nitrogen Gas Supply System

Valve No. P54-FO07A/FO08A P54-FO07B/FO08B P54-F2005F209 P54-F301/F302

Tier 2 Figure 6.7-1 6.7-1 6.7-1 6.7-1

Applicable Basis GDC 57 GDC 57 GDC 57 GDC 57

Fluid N 2  N2  N2  N,_

Line Size 50A 50A 50A 50A

ESF Yes Yes Yes Yes

Leakage Class (b) (b) (b) Ib
Location 0/I 0/1 0/1 0/t1

Type C Leak Test No(r) No(r) Yes Yes

Valve Type Globe/Check Globe/Check Globe/Check Spring Check/Check

Operator Motor/Self Motor/Self Motor/Self Pneumatic/Self

Primary Actuation Electrical/N/A Electrical/N/A Electrical/N/A N2 to openiN/A

Secondary Actuation HW/N/A HW/N/A HW/N/A N/A

Normal Position Open Open Open Close/Close

Shutdown Position Open Open Open Close/Close

Post-Accident Position Close Close Close Close/Close

Power Fail Position As Is/N/A As Is/N/A As Is/N/A N/A

Containment Isolation GG (Y) GG(Y) GG(Y) N/A
Signal(c)

Closure Time (s) 30 / Instantaneous 30 / Instantaneous 30 / Instantaneous Instantaneous I

Power Source (Div) I/N/A II/N/A I/N/A N/A .

See page 6.2-167 for notes I

6.2-164 ContainmentSystems
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth Offset Diameter Barrier
Number Name (mm) (deg) (mm) (mm) Type Testingtt

X-37 RCIC Turbine 14450 80 1200 550 A
Steam

X-38 RPV Head Spray 14450 310 1500 550 A

X-50 CUW Pump Feed 14480 310 0 600 A

X-60 MUWP Suction 13500 290 0 200 A

X-61 RCW Suction (A) 13500 45 -3000 200 A

X-62 RCW Return (A) 13500 45 -2000 200 A

X-63 RCW Suction (B) 13500 225 3400 200 A

X-64 RCW Return (B) 13500 225 2400 200 A

X-65 HNCW Suction 13500 225 250 350 A

X-66 HNCW Return 13500 225 1400 350 A

X-69 SA 19000 42 0 90 A

X-70 IA 9000 46 0 200 A

X-71A ADS Accumulator 19000 50 0 200 A
(A)

X-71B ADS Accumulator 19000 296.5 1000 200 A
(13)

X-72 Relief Valve 19000 296.5 2000 200 A
Accumulator

X-73 HPIN 13500 0 -4550 200 A

X-80 Drywell Purge 13700 68 0 550 A
Suction

X-81 Drywell Purge 19000 216 0 550 A
Exhaust

X-82 FCS Suction 14850 225 -600 150 A

X-90 Spare 20100 46 0 400 A

X-91 Spare 20100 296.5 1000 400 A

X-92 Spare 16400 45 12700 400 A

X-93 Spare 14700 135 -500 400 A

* This table provided in response to Questions 430.49d & e.

A ll penetrations will be subject to the Type A test. Those penetrations subject to Type B testing are also tested in the Type A test.
All penetrations excluded from Type B testing are welded penetrations and do not include resilient seals in their design.

Containment Systems 6.2-173
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Table 6.2-9 Secondary Containment Penetration List* (Continued)

Penetration Name Elevation Diameter
Number (mm) (mm)

60 HPIN -1700 50

61 AFI -1700 150

62 AFI (Drain Line)** -8200 20

* This table is provided in response to Question 430.34.
These HVAC openings have safety-related isolation valves with both local monitoring and remote (in control room)
monitoring.

These doors are monitored in the control room as per Subsection 13.6.3.4.

Onlv reouired if two normally closed MOVs located outside Reactor Buildino.

6.2-184 Containment Systems
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Table 6.2-10 Potential Bypass Leakage Paths* (Continued)

Penetration Diameter Termination Leakage Potential
Number Name (mm) Region t Barrierst Bypass Path

X-65 HNCW Suction 350 E E/D/H No

X-66 HNCW Return 350 E E/D/H No

X-69 SA 90 E E/D/H No

X-70 IA 200 E EiD/H No

X-71A ADS Accumulator (A) 200 S C/K No

X-71B ADS Accumulator (B) 200 S C/K No

X-72 Relief Valve Accumulator 200 S C/K No

X-73 H PIN 200 A E/D!H No

X-80- Drywell Purge Suction 550 E E/C/J Yes

X-81 Drywell Purge Exhaust 550 E E/C/J. Yes

X-82 FCS Suction 150 S E/C/H No

X(-90 Spare 400 P B/A No

X-91 Spare 400 P B/A No

X-92 Spare 400 P B/A No

X-93 Spare 400 P B/A No

X-100A IP Power 450 S C/J No

X-100B IP Power 450 S C/i No

X-100C IP Power 450 S C/J No

X-100D IP Power 450 S C/i No

X-IOOE IP P•wer 450 S C/i No

X-1O1A LP Power 300 S C/i No

X-1011B LP Power 300 S C/i No

X-101C LP Power 300 S C/i No

X-IO1D FMCRD Power 300 S C/i No

X-1O1E FMCRD Power 300 S C/i No

X-1OIF FMCRD Power 300 S C/i No

X-1OIG FMCRD Power 300 S C/i No

X-102A I&C 300 S C/i No

X-102B I&C 300 S C/i No

X-102C I&C 300 S C/J No

X-102D I&C 300 S C/i No

Containment Systems 6.2-186
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Table 6.2-10 Potential Bypass Leakage Paths* (Continued)
Penetration Diameter Termination Leakage Potential

Number Name (mm) Region t Barriersý Bypass Path

X-660B TIP Drive 50 S C/i No

X-660C TIP Drive 50 S C/i No

X-660D TIP Drive Purge 50 S C/K No

X-680A Spare 40 S C/i No

X-680B Spare 40 S C/i No

X-700A RIP Purge Water Supply 35 S C/H No

X-700B RIP Purge Water Supply 35 S C/H No

X-700C RIP Purge Water Supply 35 S C/H No

X-700D RIP Purge Water Supply 35 S C/H No

X-700E RIP Purge Water Supply 35 S C/H No

X-700F RIP Purge Water Supply 35 S C/H No

X-700G RIP Purge Water Supply 35 S C/H No

X-700H RIP Purge Water Supply 35 S C/H No

X-700J RIP Purge Water Supply 35 S C/H No

X-700K RIP Purge Water Supply 35 S C/H No

X-750A I&C (Core Diff Press.) 180 S C/i No

X-750B I&C (Core Diff Press.) 180 S C/i No

X-750C I&C (Core Diff Press.) 180 S C/i No

X-750D I&C (Core Diff Press.) 180 S C/i No

X-751A I&C (RIP Diff Press.) 180 S C/i No

X-751B I&C (RIP Diff Press) 180 S C/i No

X-751C I&C (RIP Diff Press) 180 S C/i No

X-751D I&C (RIP Diff Press) 180 S C/i No

X-780A Spare 180 S B/A No

X-780B Spare 180 S B/A No

* This table is provided in response to Question 430.52b.

1 E - Environment
P - Primary containment
S - Secondary containment
A - AP-I rnihmouse

Containment Systems 6.2-191
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6.7 High Pressure Nitrogen Gas Supply System

6.7.1 Functions

The High Pressure Nitrogen Gas Supply (HPIN) System is divided into two independent
divisions, with each division containing a safety-related emergency stored nitrogen supply. The
safety-related stored nitrogen supply is Safety Class 3, Seismic Category I, designed for
operation of the main steam SRV ADS function accumulators.

The functions of the non-safety-related, makeup nitrogen gas supply system include providing
nitrogen for:

(1) Relief function accumulators of main steam SRVs

(2) Pneumatically-operated valves and instruments inside the PCV

(3) Leak detection system radiation monitor calibration

(4) ADS function accumulators to compensate for the leakage from main steam SRV
solenoid valves during normal operation

6.7.2 System Description

Normally, nitrogen gas for both safety-related and non-safety-related makeup systems is
supplied from the nitrogen gas evaporator via the makeup line to the Atmospheric Control
System (ACS). The nitrogen supply system shall supply nitrogen which is oil-free with a
moisture content of less than 2.5 ppm. This nitrogen is filtered in the HPIN System to remove
particles larger than 5 gim. All equipment using this nitrogen shall be capable of operating with
nitrogen of the quality listed above. If nitrogen is not available from the ACS, nitrogen is
supplied from high pressure nitrogen gas storage bottles. An additional non-safety related
nitrogen gas storage bottle capable of supplying nitrogen to one of the non-ADS safety/relief
valves from the AFI Pump House is added to allow system depressurization in the event of loss
of nitrogen supply in the Reactor Building. The safety-related system is separated into two
divisions. There are tielines between the non-safety-related and each division of the safety-
related system. Each tieline has a motor-operated shutoff valve (See Figure 6.7-1 and
Table 6.7-1 for details).

During operation, all SRV accumulators are supplied from the non-divisional system. If the
pressure sensor in either of the safety-related systems indicates low pressure, the valve between
that system and the non-divisional system closes and the supply valve to the bottled nitrogen
supply in that division opens. If the pressure sensor in the non-divisional system indicates a low
pressure, the valves between the non-divisional and the divisional systems close. (See Figure
7.3-10)

Each division of the safety-related system has ten bottles. Normally, outlet valves from five of
the ten bottles are kept open. Each division has a pressure control valve to depressurize the

High Pressure Nitrogen Gas Supply System 6.7-1
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(d) Fuel Zone Water Level Range

This range uses the RPV taps at the elevation near the bottom of the dryer skirt
and the taps below the top of the active fuel (above the pump deck). The zero
of the instrument is the top of the active fuel and the instruments are calibrated
to be accurate at 0 PaG and saturated condition. The water level measurement
design is the condensate reference type and uses differential pressure devices
as its primary element.

(e) Reactor Well Water Level Range

This range uses the RPV tap below the top of the active fuel. The zero of the
instrument is the top of the active fuel. The temperature and pressure condition
that is used for the calibration is 0 MPaG and 48.9°C water in the vessel. The
water level measurement design is the pressure device which measures static
water pressure inside the vessel and converts to a water level indication. This
range is used to monitor the reactor water level when the reactor vessel head is
removed and the reactor system is flooded during the refueling outage.

The condensate reference chamber for the narrow range and wide range water
level range is common as discussed in Section 7.3

The concern that non-condensable gasses may build-up in the water column in
the reactor vessel reference leg water level instrument lines, i.e., the reactor
vessel instrument lines at the elevation near the main steam line nozzles, has
been addressed by continually flushing these instrument lines with water
supplied by the Control Rod Drive (CRD) System.

Reactor water level instrumentation that initiates safety systems and
engineered safeguards systems is discussed in Subsections 7.2.1 and 7.3.1.
Reactor water level instrumentation that is used as part of the Feedwater
Control System is discussed in Subsection 7.7.1.4.

Reactor water level instrumentation that is provided in the alternate feedwater
injection (AFI) Pump House is discussed in Subsection 9n5.14.

(7) Reactor Core Hydraulics

A differential pressure transmitter indicates core plate pressure drop by measuring
the core inlet plenum and the space just above the core support assembly. The
instrument sensing line used to determine the pressure below the core support
assembly attaches to the same reactor vessel tap that is used for the injection of the
liquid from the Standby Liquid Control System (SLCS). An instrument sensing line
is provided for measuring pressure above the core support assembly. The differential
pressure of the core plate is indicated locally and recorded in the main control room.

T.7-4 Control Systems Not Requiredfor Safety
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Another differential pressure device indicates the reactor internal pump developed
head by measuring the pressure difference between the pressure above and below the
pump deck.

(8) Reactor Vessel Pressure

Pressure indicators and transmitters detect reactor vessel internal pressure from the
same instrument lines used for measuring reactor vessel water level.

The following list shows the subsection in which the reactor vessel pressure
measuring instruments are discussed.

(a) Pressure transmitters and trip actuators for initiating scram, and pressure
transmitters and trip actuators for bypassing the MSIV closure scram, are
discussed in Subsection 7.2.1.1.

(b) Pressure transmitters and trip actuators used for RCIC and LPFL are discussed
in Subsection 7.3.1.1.

(c) Pressure transmitters and recorders used for feedwater control are discussed in
Subsection 7.7.1.4.

(d) Pressure transmitters that are used for pressure recording are discussed in
Section 7.5.

(e) The pressure transmitter that is used for providing reactor vessel pressure
indication in the AFI Pump House is discussed in Subsection 9.5.14.

(9) Pressure between the inner and outer reactor vessel head seal 'ring is sensed by a
pressure transmitter. If the innerseal fails, the pressure at the pressure transmitter is
the vessel pressure, and the associated trip actuator will trip and actuate an alarm. The
plant will continue to operate with the outer seal as a backup, and the inner seal can
be repaired at the next outage when the head is removed. If both the inner and outer
head seals fail, the leak will be detected by an increase in drywell temperature and
pressure.

(10) Safety/Relief Valve Seal Leak Detection

Thermocouples are located in the discharge exhaust pipe of the safety/relief valve.
The-temperature signal goes to a multipoint recorder with an alar m* and will be
activated by any temperature in excess of a set temperature signaling that one of the
SRV seats has started to leak.

(11) Other Instruments

The feedwater temperature is measured and transmitted to the main control room.

Control Systems Not Requiredfor Safety 7. 7-5
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(e) Environment Considerations

Environmental conditions are the same for the normal condition and the
accident condition because there are no high-energy systems in the area
(Section 3.11).

(f) Operational Considerations

There are no special operating considerations.

7.7.1.11 Other Non-Safety-Related Control Systems

The following non-safety-related control systems are described in other Tier 2 subsections as
indicated.

System Subsection

Fire Protection

Offgas/Radwaste

Drywell Cooling

Sampling

Instrument Air

Makeup Water

Atmospheric Control

Alternate Feedwater
Injection

9.5.1

11.2, 11.3, 11.4

9.4.8

9.3.2

9.3.6

9.2.3

6.2.5

9.5.14 I
7.7.2 Analysis

The purpose of this subsection is to:

(1) Demonstrate by direct or referenced analysis that the subject-described systems are
not required for any plant safety function.

(2) Demonstrate by direct or referenced analysis that the plant protection systems
described elsewhere are capable of coping with all failure modes of the subject
control system.

In response to item (1) above, the following is cited: upon considering the design basis,
descriptions, and evaluations presented here and elsewhere throughout the document relative to

Control Systems Not Required for Safety 7.7-73
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(b) Conformance: The FPC System is in compliance with these GDCs, in part, or
as a whole, as applicable. The GDCs are generally addressed in subsection
3.1.2. Instrumentation and controls are provided in the control room. The
filter/demineralizer portion is controllable from the local panels. Since the
system is not associated with reactor shutdown, there are no controls needed
nor provided in the remote shutdown facility.

(2) Regulatory Guide (RGs)

In accordance with the Standard Review Plan for Section 7.7 and with Table 7.1-2,
only Regulatory Guide 1.151 ("Instrument Sensing Lines") need be addressed for the
ABWR. The FPC instrument lines are not exposed to cold temperatures and are
designed to meet the ASME code requirements of RG 1.151 and ISA S67.02. The
FPC System is thus in full compliance with these criteria.

7.7.2.11 Other Non-Safety-Related Control Systems

The following non-safety-related control systems are described in other subsections of the
SSAR as indicated.

System Subsection

Fire Protection

Offgas/Radwaste

Drywell Cooling

Sampling

Instrument Air

9.5.1

11.2, 11.3, 11.4

9.4.8

9.3.2

9.3.6

Makeup Water

Atmospheric Control

Reactor Water Cleanup

Alternate Feedwater

Injection

9.2.3

6.2.5

5.4.8

9.5.14 I

7.7-82 Control Systems Not Requiredfor Safety
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(10) Consequences of Fire Suppression-Suppression extinguishes the fire. Refer to
Section 3.4, "Water Level (Flood) Design", for the drain system.

(11) Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a)

(b)

Location of the manual suppression system internal to the room

Provision of raised supports for the equipment

(c) Refer to Section 3.4, "Water Level (Flood) Design", for the drain system.

(d) ANSI B3 1.1 standpipe (rupture unlikely)

(12) Fire Containment or Inhibiting Methods Employed:

(a) The functions are located in a separate fire-resistive enclosure.

(b) Fire stops are provided for cable tray and piping penetrations through fire rated
barriers.

(c) The means of fire detection, suppression and alarming are provided and
accessible.

(13) Remarks-The corridor contains piping and cable trays in its upper elevation.

9A.4.1.2.4 RHR (A)/RCIC Pipe Space (Rm No. 212)

(1) Fire Area-F 1100

(2) Equipment: See Table 9A.672

Safety--Related Provides Core Cooling

Yes, D l Yes, D I

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire Barriers-The room is within division I fire area Fl 100. The
wall common with pipe space C (Rm 230) serves as a fire barrier and is of 3 h fire-
resistive concrete construction. The ceiling and floor are concrete but are not fire
rated as they are internal to fire area F 1100. The containment serves as one wall of
the room. Access and egress from the room is provided through a ncnratcl Shield
3-hour rated fire door to the division I corridor (Rm 210). I

Analysis 9A4.4-63
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(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

Yes, D I Yes, D I

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire Barriers-The wall common with the'CUW filter
demineralizer area (Rm 347), the wall common with Emergency Electrical Room A
(Rm 310), the wall common with the RIP Panel (Rm 315), the wall common with the
Elevator (Rm 192) and stair-well (Rm 292) serve as fire barriers between adjacent
fire areas and are of 3 h fire-resistive concrete construction. The remainder of the
walls, the ceiling and the floor are concrete and are not rated as they are internal to
fire area Fl 100. The containment serves as a portion of one wall of the corridor.
Access to the corridor is provided from stair and elevator No. 1, corridor C (Rm 335)
and corridor D (Rm 344) via 3 h fire-resistive doors. The corridor provides direct
access to the suppression pool personnel entry room (Rm 312). through a non-rated
door and to Pipe Space A (Rm 313) and RPV instrument rack room (I) (Rm 314)
through ineo-ated 3-hour rated fire doors.

(5) Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)

Cable Tray 727 MJ/m 2 NCLL (727 MJ/mr2

maximum average) applies.

(6) Detection Provided-Class A supervised POC in the room and manual alarm pull
station at Col. 5.5-B.2 and 6.2-C.8.

(7) Suppression Available:

Type Location/Actuation

Standpipe and hose reel

ABC hand extinguishers

Col. 5.5-B.2 & 6.2-C.8/Manual

Col. 5.5-B.2 & 6.2-CG8/Manual

(8) Fire Protection Design Criteria Employed:

(a) The function is located in a separate fire resistive enclosure.

(b) Fire detection and suppression capability is provided and accessible.
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(c) ANSI B3 1.1 standpipe (rupture unlikely)

(d) Provision of raised supports for equipment

(12) Fire Containment or Inhibiting Methods Employed:

(a) The functions are located in a separate fire-resistive enclosure.

(b) The means of fire detection, suppression and alarming are provided and
accessible.

(13) Remarks-None.

9A.4.1.3.6 Pipe Space A (Rm No. 313)

(1) Fire Area-F I1100

(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

Yes, D1,D2 Yes, D1, D2

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualification of Fire Barriers-The walls and the floor are concrete and are not rated
as they are internal to fire area Fl 100. The ceiling is common to fire area F4101 and
is of 3 h fire-resistive concrete construction. The containment serves as one wall of
the room. Access to the room is provided from Corridor A (Rm 311) via a nEo fated
3-hour rated fire door. The room provides access to the metal grating pipe space area,
and the Rm 318 at elevation 8500 mm via the stairs.

(5) Combustibles Present:

I

Fire Loading Total Heat of Combustion (MJ)

None 727 MJ/m2 NCLL (727 MJ/m 2

maximum average) applies.

(6) Detection Provided-Class A supervised POC in the room and manual alarm pull
station at Col. 5.5-B.2 and 6.2-C.8.

9A.4-108 Analysis
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(13) Remarks-MO valve E5 1 -F039 of the RCIC, and solenoid valves T31-720A,B of the
Atmospheric Control System are all mounted in this room. Section 9A.5, Special
Cases provides justification for locating equipment from multiple safety divisions in
this room.

9A.4.1.3.7 Instrument Rack (1) (Rm No. 314)

(1) FireArea-F1lOO

(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

Yes, D I Yes, D1

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire Barriers-The wall common with the RPV instrument rack
(III) room (Rm 332) serves as a fire barrier between fire areas Fl 100 and F 1300 and
is of 3 h fire-resistive concrete construction. The remainder of the walls, the ceiling
and the floor are concrete and are not rated as they are internal to fire areaF 1100. The
containment serves as one wall of the room. Access to the room is provided from
corridor A (Rm 311) through a ,ienirated 3-hour rated fire door.

(5) Combustibles Present:

I

Fire Loading Total Heat of Combustion (MJ)

Cable Tray 727 MJ/m 2 NCLL (727 MJ/m 2

maximum average) applies.

(6) Detection Provided-Class A supervised POC in the room and manual alarm pull
station at Col. 6.2-C.8 and 5.5-B.2.

(7) Suppression Available:

Type Location/Actuation

Standpipe and hose reel

ABC hand extinguishers

Col. 6.2-C.8 & 5.5-B.2/Manual

Col. 6.2-C.8 & 5.5-B.2/Manual

(8) Fire Protection Design Criteria Employed:
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fire barrier. The remainder of the walls and the ceiling are concrete and are not rated
as they are internal to fire area F4 101. Access to the corridor is provided from the

controlled entry room, the stairs and the elevator, and corridor C (Rm 430). The door
to corridor C is a 3 h fire resistive doo'either a 5-psid door or two 3-hour rated fire
doors. The corridor provides direct access to the electrical and instrumentation
penetration room.(Rm 411) through a nan fire rated door either a 5-psid or two 3-\
hour rated fire doors and to ECCS valve room A through a 3 h fire rated door.

(5) Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)

Cable Tray 727 MJ/m 2 NCLL (727 MJ/m 2

maximum average) applies

(6) Detection Provided-Class A supervised POC in the room and manual alarm pull
stations at 5.4-B. I and 5.9-F.2.

(7) Suppression Available:

Type Location/Actuation

Standpipe and hose reel Col. 5.4-B.1& 5.9-F.2/Manual

ABC hand extinguishers Col. 5.4-B. l& 5.9-F.2/Manual

(8) Fire Protection Design Criteria Employed:

(a) The function is located in a separate fire resistive enclosure.

(b) Fire detection and suppression capability is provided and accessible.

(c) Fire stops are provided for cable tray and piping penetrations through rated fire
barriers.

(9) Consequences of Fire-The postulated fire assumes the loss of the function. The
provisions for core cooling systems backup are defined in Subsection 9A.2.5.
Alternate access is provided by South Controlled Access Entry (Rm No. 193) Access

is provided to the corridor from either end.

Smoke from a fire will be removed by the normal HVAC System operating in its

smoke removal mode.

(10) Consequences of Fire Suppression-Suppression extinguishes the fire. Refer to
Section 3.4, "Water Level (Flood) Design", for the drain system.

Analysis 9A.4-171
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(11) Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Location of the manual suppression system in the corridor, external to the

rooms containing the main safety-related equipment

(b) Provision of raised supports for the equipment

(c) Refer to Section 3.4, "Water Level (Flood) Design", for the drain system.

(d) ANSI B3 1.1 standpipe (rupture unlikely)

(12) - Fire Containment or Inhibiting Methods Employed:

(a) The functions are located in a separate fire-resistive enclosure.

(b) The means of fire detection, suppression and alarming are provided and
accessible.

(13) Remarks-Although the areas surrounding the diesel generator room are of the same
safety division, the diesel generator room is designated as a separate fire area due to
the relatively large amounts of lubricating and fuel oil present.

9A.4.1.4.3 E and I Penetration Room (Div 1)(Rm No. 411)

(1) Fire Area-F4101

(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

Yes, D I Yes, D I

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire Barriers-The floor is a fire barrier and is of 3 h fire-resistive
concrete construction. The walls common to the Steam Tunnel (Rm 440) and the
ECCS Valve A Room (Rm 414) are fire barriers and are of 3 h fire-resistive concrete
construction. The other walls and the ceiling are concrete but are not rated as they are
internal to fire area F4101. The containment serves as one wall of the room. Access
to the room is provided from Corridor A (Rm 410) through an entry vestibule with f-
nonrated deei-either a 5 psid door or two 3-hour rated fire doors.

9A. 4-172 Analysis
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(c) Refer to Section 3.4, "Water Level (Flood) Design", for the drain system.

(d) ANSI B331.1 standpipe (rupture unlikely)

(12) Fire Containment or Inhibiting Methods Employed:

(a) The functions are located in a separate fire-resistive enclosure.

(b) The means of fire detection, suppression and alarming are provided and
accessible.

(13) Remarks-The room contains cable in conduit only.

9A.4.1.4.8 Corridor C (Equipment Entry) (Rm No. 430)

(1) Fire Area-F4301

(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

Yes, D3 Yes, D3

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire Barriers-The walls common with the C diesel generator room
(Rm 432), valve room (C) (Rm 431), corridor B (Rm 420), the Flammability Control
System room (Rm 436) and the exterior wall serve as fire barriers and are of 3 h fire-
resistive concrete construction. The floor is also a fire barrier to limit the size of the
fire areas below and to protect the lower regions of the building, which contains the
majority of the ESF equipment. The walls are concrete and are not rated as they are
internal to fire area F4301. A section of the ceiling common to fire areas F4300,
F 1300 and F3300 above is of 3 h fire-resistive concrete construction. The remainder
of the ceiling is not fire rated as it is internal to fire area F43 10. Access to the corridor
is provided from corridors A via either a 5 psid or two 3-hour rated fire doors and

corridor B via a 3 h fire-resistive doors. The corridor provides direct access to the
electrical and instrumentation penetration room (Rm 433) through a nonrated door
and valve room (C) (Rm 431) and the Flammability Control System room (Rm 436)
through 3 h fire-resistive doors. There is an open hatch to the floors above. A large
steel non-fire-rated, door provides access to the reactor building for moving in fuel
and other large loads.

Analysis 9A.4-181
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9A.4.1.5 Building---Reactor Bldg El 18100 mm

9A.4.1.5.1 Corridor A (Rm No. 510)

(1) Fire Area-F4101

(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

Yes, D 1 Yes, D I

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire Barriers-The walls common with the steam tunnel (Rm 440),
stairwell (Rm 195), elevator (Rm 192), D/G HVAC and fan A room (Rm 514), D/G
A control panel room (Rm 516), division I electrical penetration room (518) and the

clean area access room (517) serve as fire barriers between adjacent fire areas and are
of 3 h fire-resistive concrete construction. The remainder of the walls and the floor
are concrete and are not rated as they are internal to fire area F4 101. The ceiling is
fire resistant and part of the wall is formed by the containment. Also, part of the wall
in common with the steam tunnel is a blow out panel for pressure relief in the event
of pressurization of secondary containment. Access to the corridor is provided from
the stair and elevator via 3 h fire-resistive doors. The corridor provides direct access
to the steam tunnel entry room (Rm 512) via a vestibule and non fire rated door. A
thfre hour. fir, e r... tiv-, dc••cr do 5-psid door or two 3-hour rated fire doors provides
entry to and egress from corridor C (Rm No 530). The room is divided into two
compartments by a non rated walland door at row A.5.

(5) Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)

Cable Tray 727 MJ/m 2 NCLL (727 MJ/m 2

maximum average) applies

(6) Detection Provided-Class A supervised POC in the room and manual alarm pull
stations at 5.5-A.9

(7) Suppression Available:

Type Location/Actuation

AnalysiA 9A. 4-213
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(b) The means of fire detection, suppression and alarming are provided and
accessible.

(13) Remarks-None

9A.4.1.5.5 Steam Tunnel Entry Room (Rm No. 512)

(1) Fire Area--F4101

(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

No No

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire Barriers-The ceiling and wall common to steam tunnel room
(Rm 440) are fire barriers and are of 3 h fire-resistive concrete construction. The floor
and remaining walls are internal to fire area F4101 and are not fire rated. There is a
hatch in the ceiling for removal of equipment. Access is from corridor A, through a
vestibule and nzn frirc rated dec'eiither a 5-psid door or two 3-hour rated fire doors.
Access to the steam tunnel from this room is provided via a 3 h fire-rated door. The
room is also the access passage to the Division 1 E and I Penetration Room (Rm 512)"
via a non rated door.

(5) Combustibles Present:

I

Fire Loading Total Heat of Combustion (MJ)

Cable Tray 727 MJ/m 2 NCLL (727 MJ/m 2

maximum average) applies

(6) Detection Provided-Class A supervised POC in the room and manual alarm pull
stations at 5.5-A.9.

(7) Suppression Available:

Type Location/Actuation

Standpipe and hose reel

ABC hand extinguishers

Col. 5.5-A.9/Manual

Col. 5.5-A.9/ Manual

9A.4-220 Analysis
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(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

Yes, D3 No

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire Barriers-One wall of the room is formed by the containment.
The walls common to room 531 are internal to fire area F4301 and therefore are not
fire rated. The remaining walls between corridor C and rooms 532 (division 3
electrical penetration room), 517 (access area A/C), 533 (D/G C fan room) and 536
(D/G C control panel room) serve as fire barriers and are of 3 h fire-resistive concrete
construction. A section of the floor and ceiling are common to fire areas F 1300 below
and F3300 above and are of 3 h fire-resistive concrete construction. The remainder
of the floor and ceiling are concrete and not rated because they are internal to fire area
F4301. Access to corridor C is provided from corridor A via a 3 h fifr rcfistivc
deofeither a 5-psid door or two 3-hour rated fire doors. Room 530 also contains a
large equipment hatch open to the floor above and below.

(5) Combustibles Present:

I

Fire Loading Total Heat of Combustion (MJ)

Lubricating Oil and Fuel Oil Could be variable due to possible
lubricant, and fuel oil leaks in

transient. Deluge sprinkler system
provided.

(6) Detection Provided-Class A supervised POC in the room and manual alarm pull
station at Col. 5.5-A.9 and 5.9-F.2.

(7) Suppression Available:

Type Location/Actuation

Standpipe and hose reel

ABC hand extinguishers

Col. 5.5-A.9 & 5.9-F.2/Manual

Col. 5.5-A.9 & 5.9-F.2/ Manual

(8) Fire Protection Design Criteria Employed:

(a) The function is located in a separate fire resistive enclosure.
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(d) ANSI B3 1.1 standpipe (rupture unlikely)

(12) Fire Containment or Inhibiting Methods Employed:

(a) The functions are located in a separate fire-resistive enclosure.

(b) The means of fire detection, suppression and alarming are provided and
accessible.

(13) Remarks-None.

9A.4.1.5.37 Upper Drywell (Rm No.591)

(1) Fire Area-F4901

(2) Equipment: See Table 9A.6-2 for this elevation. Devices within the upper drywell are
also listed at floor elevation 12300 mm.

Note: Section 9A.4.1.4.1 applies for the remainder oftheinformation for the upper drywell. See
that section for additional information.

9A.4.1.6 Building-Reactor Bldg El 23500 mm and 27200 mm

9A.4.1.6.1 Cross Corridor A (Rm No. 614)

(1) Fire Area-F4100

(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

Yes, D l Yes, D1

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire Barriers-The exterior wall, inside wall, ceiling and floor of
this corridor are of 3 h fire-resistive construction. This corridor extends across the
reactor building. At t1......h end of the eoridor, a 3 h fire r-tie deaf opens to.
the ej..tiil ...quip. nent r.... . Rm 640). There are two 3-1hour rated fire doors along
this corridor. The first door is located between column lines R3/R4 and the second
door is located between column lines R4iR5 on Figure 1.2-9. At the other end of the
corridor, a nonrated door opens into D/G (A) exhaust fan area (Rm 613).

9A. 4-263 Analysis
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9A.4.1.6.43 Electrical Equipment Room (Rm No. 640)

(1) Fire Area-F6200

(2) Equipment: See Table 9A.6-2

I

Safety-Related Provides Core Cooling

No No

(3) Radioactive Material Present-None that can be released as a result of fire.

(4) Qualifications of Fire'Barriers-All walls and the floor are of 3 h fire-resistive
concrete construction. A section of the ceiling is common to the FMCRD room (Rm
681) above and is of 3 h fire-resistive concrete construction. The remainder of the
ceiling is internal to fire area F6200 and is not fire rated. Access is provided from
rooms 625 through one 3-hour rated fire door and room 614 through 3 h fire rcstivc
deefstwo 3-hour rated fire doors.

(5) Combustibles Present:

I

Fire Loading Total Heat of Combustion (MJ)

Cable Tray 727 MJ/m 2 NCLL (727 MJ/m2

maximum average) applies

(6) Detection Provided-Class A supervised POC in the room and manual alarm pull
stations at 1.0-B.2 and 1.4-D.7.

(7) Suppression Available:

Type Location/Actuation

Standpipe and hose reel

ABC hand extinguishers

Col. 1.0-B.2 & 1 4-D.7/Manual

Col. 1.0-B.2 & 1.4-D.7iManual

(8). Fire Protection Design Criteria Employed:

(a) The function is located in a room separate from the rooms which contain
safety-related equipment.

(b) Fire detection and suppression capability is provided and accessible.
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(a) Location of the manual suppression system at the perimeter of the area

(b) Provision of raised supports for the equipment

(c) Refer to Section 3.4 "Water Level (Flood) Design", for the drain system.

(d) ANSI B3 1.1 standpipe (rupture unlikely)

(12) Fire Containment or Inhibiting Methods Employed:

(a) The means of fire detection, suppression and alarming are provided and

accessible.

(13) Remarks-The area contains electrical cables in conduit. Cable insulation in conduit
is discussed in Subsection 9A.3.4.

The control of the permanent and transitory combustible loads introduced through

normal and maintenance operations is the responsibility of the applicant.

9A.4.1.7.2 RIP (A) Supply Fan and RCW (C) Surge Tank (Rm No. 715)

(1) Fire Area-F3300

(2) Equipment: See Table 9A.2-6

Safety-Related Provides Core Cooling

Yes, D3 Yes, D3

(3) Radioactive Material Present-None.

(4) Qualifications of Fire Barriers-The walls common with the operating floor (Rm

716), the RCW A surge tank room (Rm 710), the D/G C exhaust fan room (Rm 730),
the stairwell and elevator (Rms 316 and 317 respectively), and the ceiling are of 3 h
fire-resistive concrete construction. The exterior wall is constructed of concrete but

has ventilation openings to the outside and therefore is not fire rated. Sections of the
floor common to fire areas F4100 and F4300 below (Rms 653 and 673 respectively)

are also of 3 h fire-resistive concrete construction. The remainder of the floor is
internal to fire area F3300 and is not fire rated.

Access to room 715 is provided by the stairwell and elevator through 3 h fire-resistive
doors. Room 715 provides access to room-, 7 10 aid 730 via a 3 h fire-resistive doors.-
Room 715 provides access to room 710 via two 5-psid doors.

9A.4-325 Analysis
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(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling

Yes, D I Yes, D1

(3) Radioactive Material Present-None.

(4) Qualifications of Fire Barriers-Both internal walls, one exterior wall, the floor and
the ceiling are 3 h fire-resistive concrete construction. The remaining exterior wall
has an opening for the normal HVAC input to the reactor secondary containment and
therefore is not fire rated. Access to room 710 is provided from the RIP A supply fan
and RCW C surge tank room (Rm 715) via two 5-psid doors. Access to the other side
of the reactor building is provided by an interconnecting corridor from this room. A
3 h rated fire door is located in the corridor.

(5) Combustibles Present-No significant quantities of exposed combustibles. 727
MJ/m 2 NCLL (727 MJ/m 2 maximum average) applies.

(6) Detection Provided-Class A supervised POC detection system and alarm pull
stations room at 6.6-C.0 and 6.3-E.9.

(7) Suppression Available:

I

Type Location/Actuation

Standpipe and hose reel

ABC hand extinguishers

Col. 6.6-C.0/Manual

Col. 6.3-E.9 /Manual

(8) Fire Protection Design Criteria Employed:

(a) The function is located in a fire area which is separate from the fire areas
containing equipment which provides alternate means of performing the safety
or shutdown function.

(b) Fire detection and suppression capability is provided and accessible.

(c) Fire stops are provided for cable tray and piping penetrations through rated fire
barriers.

(9) Consequences of Fire-The postulated fire assumes the loss of the function. The
provisions for core cooling systems backup are defined in Subsection 9A.2.5.

Analysis 9A1.4-340
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9.5.13.21 Quality Assurance Requirements for CTG

Quality assurance standards and practices shall be developed to assure continued operational
reliability of the CTG as an AAC power source for SBO events, in accordance with Regulatory
Guide 1.155 and IOCFR50.63.

9.5.13.22 Power Supply for Alternate Feedwater Injection (AFI) Equipment

The COL applicant will identify the power supply for the equipment used to support alternate
feedwater injection. The power supply for the pump and motor-operated valves will be a non-
safety- related power supply and independent of the emergency power supplies. The power
supply will be physically separated fiom the emergency power supplies such that a
simultaneous loss due to beyond design basis events is unlikely.

9.5.13.23 Test and Surveillance Intervals for AFI Equipment

The COL applicant will develop test and surveillance intervals for the equipment required for
alternate feedwater iniection.

9.5.14 Alternate Feedwater Injection System

9.5.14.1 System Description

An alternate feedwater inJection (AFF) system. capable of injecting into the Reactor Pressure
Vessel (RPV) at operating pressure (_> 800 g.p.m. at a pressure approximately at the lift setpoint
of the first group of safety/relief valves) and located outside of the Reactor Building (R/B) is
available. The system is capable of providing sufficient core cooling in the unlikely event that
-all normal and emergency core cooling systems are unavailable. It is comparable to the High
Pressure Core Flooder (HPCF) system capacity and discharge pressure (at rated pressure). The

* AFI Pump House which contains this system is located such that a simultaneous loss of the non-

seismic AFI Pump House and the Reactor Building is unlikely. The height and location of the
AFI Pump House precludes a direct line of sight of the AFI Pump House from a Reactor
Building supplied by the AFI system. A schematic of the AFI system is shown in Figure 9.5-6.

The system takes suction from an existing water source which is located near the AlM Pump
House. There is a ininiinum of 300.000 gallons of useable water at the AFI Pump suction line
while the AFI is in standby. The AFI system discharges through three normally closed motor-
operated valves (MOV). The system discharge piping is routed underground or is otherwise
protected from physical impact. The iniection is provided through the non-safety-related
portion of the CUW tie-in lines to the feedwater syslem. The tie-in is in the RIB portion of the
Steam Tunnel. A single All system may be used with the injection configured to support more
than one unit of a multiple unit site. The system and power supplies are non-safety grade.

The power supply for the pump and motor-operated valves is a non-safety-related power supply
and independent of the emergency power supplies. The power supply is physically separated

9.5-72 Other Auxiliary Systems
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from the emergency power supplies such that a simlItaneous loss due to beyond design basis
events is unlikely. The specific power supply will be defined by the COL applicant.

The system can be operated from the AFI Pump House. This will ensure that the injection can
be initiated within 30 minutes after the loss of nonial makeup systems to provide sufficient
core cooling. In addition, the operator is provided with the capability to control flow from the
AFI Pump House by throttling a motor- operated valve located in the Pump House.

9.5.14.2 Safety Evaluation

This system does not degrade safety for normal operation and provides enhanced safety during
and after beyond design basis events. The ability to maintain core cooling is improved by the

addition of this separate and diverse means of providing cooling water to the core when all
normal and emergency cooling systems are unavailable. The piping and components that
interface with the CUW system are the same quality as that system up to and including the
second check valve.

9.5.14.3 Testing and Inspection Requirements

Preoperational testing requirements for the AFI system are prepared as described in Subsection
14.2.12.

The COL applicant will develop test and surveillance intervals for the equipment in the AFI
Pump House.

9.5.14.4 Instrumentation Requirements

The following indications are provided in the AFI Pum p House:

RPV water level

* RPV pressure

* Wetwell WR pressure

* Suppression pool water level

In addition. the following AFl-related instrumentation is provided in the AFI Pump House:

* Aft pumLp flow and discharge pressure

* Dedicated water storage tanks waier level indication

The instrument lines, instrument rack and cables in the Reactor Building are protected from fire
and shock. Fire protection of instrument lines is achieved by protecting the instrument
penetration room. Fire resistant cabling with at least 3 hour fire rating is used. The instrument
lines to be used for monitoring4 the aheniate feedwater iniection are branched from the existing

Other Auxiliary Systems 9.5-73
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line and are connected to new level and pressure transmitters. The additional transmitters for

RPV water level. RPV pressure and wetwel I WR pressure as well as the suppression pool water
level transmitter are installed in a room which is protected firom fire effects. The room
protection is achieved by additional fire doors or modification of fire doors to water-tight doors.
In the unlikelv event of an instrument line break, the break flow is limited by the small size of
the instrument line orifice and is accounted for in the specified capacity for the AFI pump.

9.5.15 .5.14-Reference

9.5-1 Stello, Victor, Jr., "Design Requirements Related To The Evolutionary Advanced

Light Water Reactors (ALWRS)", Policy Issue, SECY-89-013, The Commissioners,
United States Nuclear Regulatory Commission, January 19, 1989.

9.5-2 Cote, Arthur E., "NFPA Fire Protection Handbook", National Fire Protection
Association, Sixteenth Edition.

9.5-3 "Design of Smoke Control Systems for Buildings", American Society of Heating,
Refrigerating, and Air Conditioning Engineers, Inc., September 1983.

9.5-4 "Recommended Practice for Smoke Control Systems", NFPA 92A, National Fire
Protection Association, 1988.

9.5-5 Life Safety Code, NFPA 101, National Fire Protection Association.

9.5-6 "Reliability of Emergency Diesel Generators at U.S. Nuclear Power Plants", Electric
Power Research Institute, NSAC- 108, September 1986.

9.5-7 Loss of All Alternating Current Power, 1OCFR50.63.

9.5-8 Regulatory Guide 1.1 55-Station Blackout.

9.5-9 "Guidelines and Technical Bases for NUMARC Initiatives Addressing Station
Blackout at Light Water Reactors", NUMARC-87-00.
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- Nitrogen gas bottles are used as nitrogen source.

(iv) HPIN is operated with hook-up of a nitrogen gas bottle from the
remotely located AFI Pump House.

(f) Proper operation of interlocks and equipment protective devices including
operation of all components subject to interlocking, interlocking set value and
operating logic.

(g) Proper operation of permissive, prohibit, and bypass functions.

(h) Proper system operation while powered from primary and alternate sources,
including transfers, and in degraded modes for which the system is expected to
remain operational.

(i) Acceptable vibration levels and system piping movements during both
transient and steady-state operation.

(j) Ability of the nitrogen gas to meet end use cleanliness requirements with
respect to oil, water, and particulate matter content.

(k) Proper operation of the HPIN system during a loss of nitrogen gas testing. This
test is done by shutting off the nitrogen gas supply system in a manner that will
simulate a sudden nitrogen gas supply pipe break and a gradual loss of pressure
(plugging or freezing) as required by Regulatory Guide 1.68.3.

14.2.12.1.29 Reactor Building Cooling Water System Preoperational Test

(1) Purpose

To verify the ability of the Reactor Building Cooling Water (RCW) System,
including its ability to supply design quantities of cooling water, to essential and
nonessential loads, as appropriate, during normal, abnormal, and accident conditions.

(2) Prerequisites

The construction tests have been successfully completed, and the SCG has reviewed
the test procedure and approved the initiation of testing. Primary and backup power,
reactor Service Water, Instrument Air, MUWP System, and other required
supporting systems shall be available, as needed, for the specified testing
configurations. The cooled components shall be operational and operating to the
extent practicable during heat exchanger performance evaluation.

(3) General Test Methods and Acceptance Criteria

Performance shall be observed and recorded during a series of individual component
and integrated system tests. These tests shall demonstrate that the RCW System and
its auxiliary equipment operate properly as specified in Subsections 9.2.11 and

Specific Information to be Included in Final Safety Analysis Reports 14.2-55
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the required interfacing systems shall be available, as needed, to support the specified
testing.

(3) General Test Methods and Acceptance Criteria

Performance shall be observed and recorded during a series of component and system
testing. This test shall demonstrate that the UHS operates properly as specified in
Subsection 9.2.5 and applicable UHS design specifications through the following
testing:

(a) Proper operation of instrumentation and various components alarms used to
monitor system operation and status, including indications for UHS water
level, temperature and blowdown volumes, etc., as specified in
Subsection 9.2.5.9.

(b) Proper operating conditions and performance capability of the UHS spray
networks during all anticipated modes of the RSW System operations as
specified in Subsection 9.2.5.4.1.

(c) Proper operating conditions and performance capability of the UHS in cold
weather mode of operation through the bypass line as specified in
Subsection 9.2.5.4.2.

(d) Proper operation of the makeup water valve to maintain proper water level in
the UHS spray pond through makeup line and maintain water quality in
conjunction with the blowdown operation as specified in Subsection 9.2.5.3.4.

(e) Proper operation of blowdown from the UHS spray pond to remove excess
water and maintain water quality control through the blowdown line as
specified in Subsection 9.2.5.3.4.

14.2.12.1.78 Alternate Feedwater Injection System Preoperational Test

(1) Purpose

To verify the operation of the Alternate Feedwater Injection (AFI) System,
including related auxiliary equipment. pumps, valves, instrumentation and
controls, is as specified.

(2) Prerequisites

The construction tests have been successfully completed, and the SCG has
reviewed the test procedure and approved the initiation of testing. A water
source shall be available asthe AFI pump suction source and the reactor
vessel and feedwater lines A and B shall be sufficiently intact to receive AFI
injection flow. The appropriate electrical power sources shall be available as
needed, to support the specified testing and the appropriate system
configurations.

14.2-120 Specific Information to be Included in Final Safety Analysis Reports
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(3) General Test Methods and Acceptance Criteria

Performance shall be observed and recorded during a series Of individual
component and integrated system tests. This test shall demonstrate that the
AFI System operates properly as specified by Subsection 9.5.14 and the
applicable AFI System design specification through the following testing:

(a) Correct implementation and operation of the AFI System controls and
instrumentation. This test shall check the system behavior against the
functional. performance and interface requirements as specified by the
appropriate design documents.

(b) Verification of various component alarms for proper alarm actuation by
practically operating the detector of the alarm generating source or using the
simulated signal and alarm reset.

(c) Proper operation of all motor-operated valves including opening and closing
with the operating switch, valve status indication and travel timinga if
applicable.

(d) Proper operation of AFI pump and motor during continuous run tests.

(e) Acceptable pump NPSH under the most limiting design flow conditions.

(f) Verification that the AFI System can be operated normally at each mode and
satisfyi the NPSH requirement by combining all components, piping and
instruments constituting this system through the following testing:

(i) Minimum flow operational test-operate the AFI pump manually using
flow path from water source to water source through the minim um flow
line until the temperature of the pump and motor bearing is stabilized.

(ii) Rated flow operational test-operate the AFI System at rated flow using
the test line to the water source. This test shall be perfonned
continuously from the pulmp motor start sequence and the minimum flow
operating condition.

(iii) Reactor injection test to FW Line A--operate the API System to FW
Line A at near rated pressure using the iniection line to confirn that the
pump flow operation can be verified. For this test, the motor-operated
valve to FW Line A will be open and the motor-operated valve to FW

Line B will be closed.

(iv) Reactor iniection test to FW Line .B -operate the API System to FW
Line B at near rated pressure using the iniection line to confirm that the
pump flow operation can be verified. For this test, the motor-operated
valve to FW Line B will be open and the motor-operated valve to FW
Line A will be closed.

Specific Information to be Included in Final Safety Analysis Reports 14.2-121
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(g) Proper AFI pump motor start sequence and actuation of protective devices.

(h) Proper operation of interlocks including operation of all components subject to
interlockinig.

(i) Proper operation of permissive. prohibit, and bypass functions.

(j) Proper system operation while powered from primary and alternate sources.

including transfers, and in degraded modes for which the system is expected to
remain operational.

(k) Acceptable pump/motor vibration levels and system piping movements during
both transient and steady-state operation. This test can be performed in
coniunction with expansion, vibration and dynamic effects preoperational test

(Subsection 14.2.12.1.51).

(1) Proper operation of the pump discharge line keep-fill system and its ability to
prevent damaging water hammer during system transients.

14.2.12.2 General Discussion of Startup Tests

Those tests proposed and expected to compromise the startup test phase are discussed in this

subsection. For each test a general description is provided for test purpose, test prerequisites,
test description and test acceptance criteria, where applicable.

Since additions, deletions, and changes to these discussions are expected to occur as the test
program is developed and implemented, the descriptions remain general in scope. In describing

a test, however, an attempt is made to identify those operating and safety-oriented
characteristics of the plant which are being explored and evaluated.

Where applicable, a definition of the relevant acceptance criteria for the test is given and is
designated either Level 1 or Level 2. A Level 1 criterion normally relates to the value of process
variables assigned in the design or analysis of the plant, component systems, or associated

equipment. If a Level I criterion is not satisfied, the plant will be placed in a suitable hold
condition until resolution is obtained. Tests compatible with this hold condition may be
continued. Following resolution, applicable tests may be repeated to verify that the
requirements of the Level I criterion are ultimately satisfied. A Level 2 criterion is associated

with expectations relating to the performance of sytems. If a Level 2 criterion is not satisfied,
operating and testing plans would not necessarily be altered. However, an engineering
evaluation, such as an investigation of the measurements and of the analytical techniques used

for the predictions, would be started. If a certain Level 2 criterion is not satisfied after a
reasonable effort, then the cognizant engineering organization may choose to document the
results with a full explanation of their recommendations. Thus, all Level 2 requirements may

not be satisfied provided that the overall system performance is evaluated to be acceptable
based on engineering's recommendations. The specific actions required for dealing with

14.2-122 Specific Information to be Included in Final Safety Analysis Reports
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19.0 Response to Severe Accident Policy Statement

19.1 Purpose and Summary

19.1.1 Purpose

This chapter documents the Advanced Boiling Water Reactor (ABWR) capability in response
to the NRC Policy Statement on Severe Accidents (Reference 19.1-1) and in response to the
ABWR Licensing Review Bases (Reference 19.1-2) which would be used for NRC review of
the ABWR Standard Plant design. Response to the CP/ML (Construction
Permit/Manufacturing License) Rule (Reference 19.1-3) is provided in Appendix 19A.
Resolution of applicable unresolved safety issues and generic safety issues is contained in
Appendix 19B. For the most part, the ABWR capability is documented by probabilistic risk
assessment techniques in Appendix 19D as outlined by Reference 19.1-2. Appendices 19E and
19F support the probabilistic risk assessment and provide the deterministic assessment of the
ABWR capability to withstand a severe accident.

Appendices 19H and 191 consider the ABWR response to very large seismic events. Appendix
19K identifies appropriate additional reliability and maintenance actions that are required
throughout the life of the plant so that the PRA remains an adequate basis for quantifying plant
safety. Shutdown risk is addressed in Appendix 19L and 19Q. A fire protection probabilistic
risk assessment is given in Appendix 19M. Detailed information about common-cause failure
of multiplex equipment is provided in Appendix 19N. Appendix 19P provides information
about the consideration of additional design modifications to reduce the residual risk of severe
accidents. F-in&1l-y-,Appendix 19R contains a screening analysis for the potential for flooding to
lead to core damage. Finally, Appendix 1 9S provides the response to the aircraft impact
assessment rule (Reference 19.1-4).

19.1.2 Summary

This analysis indicates that ABWR satisfies the severe accident related goals identified in
Reference 19.1-2. The individual goals are listed in Section 19.6 where the specific manner in
which the goals are satisfied is described. For the purposes of this subsection, this information
is further summarized and is organized into three major areas: prevention of core damage,
maintenance of containment integrity and minimizing off-site consequences.

Core damage is prevented by three divisions of the Emergency Core Cooling System (ECCS)
including the Reactor Core Isolation Cooling System which can function for several hours
without AC power. It also includes a reliable and proven reactor depressurization system.
Feedwater and condensate pumps also provide protection against core damage. A gas turbine
is also available as an alternate supply to key electrical loads. Although an AC-independent
Firewater Addition System is incorporated in the design, no credit is taken for it in the
calculation of core damage frequency. The calculated core damage frequency is extremely low.

Purpose and Summary 19.1-i
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Containment integrity is protected by inerting the containment volume with nitrogen and by
providing a three-division heat removal system, many components of which are operated
routinely and thus have very high reliability. In addition, the containment design incorporates

a containment overpressure protection system. The probability of containment failure resulting

from loss of heat removal is extremely small.

In response to the aircraft impact rulemaking in Reference 19.1-4. an analysis of the ABWR

plant design was performed. This analysis addressed the ability of the ABWR to either cool the
core or maintain primary containment intact and to either cool the spent fuel pool or provide

spent fuel pool integrity. The analysis results provided in Appendix 19S. demonstrate that the

core cooling is maintained and spent fuel pool integrity is maintained.

19.1.3 References

19.1-1 50FR32138, "Policy Statement on Severe Reactor Accidents Regarding Future
Designs and Existing Plants", August 8, 1985.

19.1-2 Thomas E. Murley (NRC) letter to Ricardo Artigas (GE), August 7, 1987, "Advanced
Boiling Water Reactor Licensing Review Bases."

19.1-3 Title 10, Code of Federal Regulations, Part 50, Section 50.34(f).

19.1-4 Title 10. Code of Federal Reaulations. Part 50. Section 50.150.

19. 1-ii Purpose and Summary
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configurations and performance capabilities against those assumed and modeled in Subsection
19D.6.4.2 and assess the impact of any differences on the ABWR PRA results.

19.9.27 Capability of Vacuum Breakers

The vacuum breaker seating material will be demonstrated to withstand the temperature
profiles associated with the equipment survivability requirements specified in

Subsection 19E.2.1.2.3.

19.9.28 Capability of the Containment Atmospheric Monitoring System

The COL applicant will demonstrate that the portion of the CAMS System which can be
exposed to containment pressure can withstand the loading associated with the equipment

survivability requirements specified in Subsection 19E.2.1.2.3.

19.9.29 Plant Specific Safety-Related Issues and Vendors Operating Guidance

The COL applicant shall address and incorporate plant-specific safety-related issues and the
vendor's operating guidance on safe operations during shutdown (See Subsection 19Q. 10 under

"Shutdown Safety Issues").

19.9.30 PRA Update

A COL applicant referencing the ABWR certified design will review and, if necessary, update

the design PRA to ensure that it bounds the site specific design (e.g. the ultimate heat sink) and
that interface requirements of the standard design are satisfied. In addition, site characteristics

such as river flooding, wind loadings, etc., will be compared to those assumed in the design
PRA to ensure it is bounding. If the existing PRA is not bounding for site characteristics, then

a risk based evaluation should be performed.

19.9.31 Procedures for Use of Alternate Feedwater Injection (AFI)

Specific, detailed procedures will be developed by the COL applicant for the use of the AFI
System as a source of core cooling in the event that all normal and emergency cooling is

unavailable. Training will be included in the COL applicant's crew training program.
Procedures and training will cover such items as identification of conditions requiring system

operation, pump start and flow monitoring, correct injection valve alignment and monitoring of
critical parameters such as RPV water level and pressure from the AFI Pump House.

19.9.32 Procedures to Depressurize the RPV from the AFI Pump House

Specific, detailed procedures will be developed by the COL, applicant for assembling and

operating the additional nitrogen supply system from the AFi Pump House to allow
denressiiri7ation of the RPV thronoh one of the -afetv/relief valves_I

19.9-12 COL License Information



Upon separation this Security Related Information U7-C-STP-NRC-090070
page is decontrolled Withhold Under 10 CFR 2.390 Attachment I

Rev. 05

ABWR Design Control Documentfer 2

19.9.33 Housing of Equipment in the AFI Pump House

The equipment for the AFI system as well as the spare nitrogen supply for operation of one

safety/relief valve are housed in a separate Pump House located remotely from the Reactor
Building and Turbine Building. Although the Pump House is not required to be seismic
Category I and the equipment contained therein is non-safety-related, the COL applicant shall
ensure that the environmental conditions within the building are within the manufacturer's
recommended conditions. particularly for electrical equipment supporting those systems.

19.9.34 Test and Surveillance Intervals for Equipment in AFT Pump House

The COL applicant will develop test and surveillance intervals for the equipment in the .AFI
Pump House as described in Section 9.5.14.3.

19.9.35 Electrical Power Supply Description for AFT Pump House Equipment

The COL applicant will provide drawings which describe the electrical power supply to the

equipment in the AFI Pump House. Provisions shall be made for unavailability of off-site
power and unprotected on-site emergencv power in the Reactor Building and Turbine Building
for beyond design basis events.

COL License Information 19.9-13114
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19S Aircraft Impact Assessment

19S.1 Introduction and Background

A design-specific assessment of the effects on the ABWR of the beyond design basis impact of
a large. conmmercial aircraft has been performed in accordance with 10 CFR 50.150(a) to
identify and incorporate into the design those design features and functional capabilities to
show that, with reduced use of operator actions: (i) The reactor core remains cooled, or the
containment remains intact; and (ii) spent fuel cooling or spent fuel pool integrity is maintained.

The specific assumptions regarding the aircraft impact were based on guidance provided by the
NRC and the Nuclear Energy Institute (NEI 07-13 Rev. 7), including the loading function

derived from the aircraft impact characteristics for use in assessments of aircraft impact effects.

This appendix describes those design teatures and functional capabilities identified in the
assessment, and discusses how the identified design features and functional capabilities show
that, with reduced use of operator actions. the reactor core remains cooled or the containment
remains intact, and spent fuel cooling or spent fuel pool integrity is maintained. In the following
discussion the identified design features are designated as "key design features."

19S.2 Scope of the Assessment

The evaluation of plant damage caused by the impact of a large, commercial aircraft is a
complex analysis problem involving phenomena associated with structural impact, shock-
induced vibration, and fire effects. The analysis of the aircraft impact considers structural

damage, taking into account:

An assessment of the effects of aircraft fuselage and wing structure:

An assessment of the effects of shock-induced vibration on systems, structures, and
components;

An assessment of the penetration of hardened aircraft components. such as engine rotors

and landing gear.

The results of the assessment predict that the spent fuel pool and primary containment vessel is
not perforated: therefore. further assessment of the damage to the corresponding internal
systems, structures, and components caused by 1) burning aviation fuel and 2) secondary

impacts is not required.

The results of the assessment predict that the Reactor Building (R/B) and Control Building

(C/B) is perforated: therefore, realistic assessments of the damage to the cogTesponding internal
systems, structures and components caused by 1) burning aviation fuel and 2) secondary
impacts are performed.

Aircraft Impact Assessment 19S-1
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19S.3 Assessment Methodology

Methods described in NEI 07-13 were followed to assess the effects on the structural integ'ity

of the p1imar; containment and spent fuel pool, and to assess the physical, fire and vibration
effects of the aircraft impact on the core cooling capability of the existing and enhanced design.

19S.4 Results of Assessment

The following key design features and functional capabilities ensure that the ABWR design can

maintain core cooling and spent fuel pool inte'it_' following the impact of a large. commercial

aircraft.

19S4.1 Primary Containment

The primary containment, as described in Tier 2 Sections 3.8 and 3.1-1. 1, is a key design feature
that would protect the safety systems located inside primary containment from the impact of a

large. commercial aircraft. The assessment concludes that a strike upon the primary

containment would not result in the perforation of the primar containment, and would not

cause direct damage to the systems within the primair containment or expose them to iet fuel.

The assessinent also finds that safety-related components inside prima¢, containment.

including the reactor pressure vessel and associated ECCS piping are unaffected by shock-
induced vibrations resulting from the impact of a large commercial aircraft.

19S4.2 Site Arrangement and Plant Structural Design

The design and an'anuement of maior structures associated with the ABWR as described in Tier

2 Section 1.2 and Figure 1.2-1 are key design features. Specifically. the assessment credited the
arrangement and design of the following building features to limit the location and effects of

potential aircraft impacts on the R/B, piimar' containment and C/B in the following locations:

(1) The location and design of the C/B structure as described in Tier 2 Sections 3.8.4 and

31.2 are key design features that protect portions of the north wall'of the RI/B from
the impact of a large, commercial aircraft.

(2) The location and design of the Turbine Building structure as described in Tier I
Section 2.1 5.11 and Tier 2 Figures 1.2-24 through 1.2-3 1 are key design features that
protect portions of the north wall of the C/B and RiB from the impact of a large,

commercial aircraft.

(3) The location and design of the R/B structure as described in Tier 2 Sections 3.8.4 and

3H-1.1 are key design features that protect portions of the primary containment and the

south wall of the C/B from tlhe impact of a large, commercial aircraft. This includes
the protection provided by exterior walls. interior walls, intervening structures and
barriers on the large openings in the R/B exterior walls.

19S-2 Aircraft Impact Assessment
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(4) The location and design of the spent fuel pool and its supporting structure as

described in Tier 2 Section 9.1 and Figure 1.2-12 are key design features that protect
the spent fuel pool from the impact of a large, commercial aircraft.

(5) The physical separation of the Class LE emergency diesel generators and an
independent power supply as described in Tier 2 Section 9.5.14 is a key design
feature that prevents the loss of all electrical power to core cooling systems.

19S4.3 Fire Barriers and Fire Protection Features

The design and location of 3-hour fire barriers, including fire doors and watertight fire doors
that separate the safety divisions within the I/B and C/B are key design features for the
protection of core cooling equipment within these buildings from the impact of a large,

commercial aircraft. The assessment credited the design and location of fire barriers (including
doors) as described in Tier 2 Sections 9.5.1 and 9A.4 for the RiB and the C/B to limit the effects
of internal fires created by the impact of a large, commercial aircraft.

19S4.4 Core Cooling Features

The design and physical separation of the emergency core cooling systems described in Tier 2

Section 6.3. the alternate feedwater iniection system described in Tier 2 Section 9.5.14, and the
containment overpressure protection system described in Tier 2 Section 6.2.5 are key design
features for assuring core cooling.

19S.5 Conclusions of Assessment

This assessment based upon NEI 07-13 concludes that the ABWR can continue to provide

adequate protection of the public health and safety in the event of an impact of a large.
commercial aircraft, as defined by the NRC. The aircraft impact would not inhibit the ABWR's
core cooling capability and spent fuel pool integrity based on best estimate calculations. The

assessment resulted in the identification of the key design features and functional capabilities
described in Section 19.S.4. changes to which are required to be controlled in accordance with
10 CFR 50.150(c).

Aircraft Impact Assessment 19S-3
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2. SEE REFERENCE DOCUMENT 40 FOR WE SIZE OF THE INLET
FLANGE FOR THE SAFETY RELIEF VALAES (-RoS).

3. PIPE SIZES SHOWN OS THIS DRARNG ARE APPROXNMAT
EXCEPT AT POINTS OF CONNECTION WIN THE SUPPLIED
EQUIPMENT OR PIPING. THE PIPING DESIGNER SHALL
ýE X AND AOIST PIPING SIN IN ACCORDANCE WT

HIN PIPING LAYOUT FOR CONFORMANCE BIT THE NUCLEAR
BOILER SYSTEM DESIGN SPECDFICTON (821-4010) AND
PROCESS DIAGRAM (121-1020).

4. TE GLOBE VALVE F707 MAY NOT BE PROVIDED IF A
SHUTOFF VALVE IS SUPPLJED •TH ME LEAEL TRANSMITTER
LTDO4. IF THE SEGONG SHUT-OfF VALVE IS PART OF
LT-14 ME DE OR PRESSURE FR THIS INSTRUMENT
UNE IS 8.62 MR. G ALL TME WAY TM LTO04.

5. P0 TO BE CONNECWD INTO THE STRAIGHT RUN OF
PIPE DOWNSTREAM OF F009 WNlT UPSTREAM AND
DOWNSTREAM STRAIGHT LENGTH FIROM 1ME TAP TO
G-V AS ACCURATE A PRESSURE MEASU-ENT AS
FEASIBLE. TAPS TO MEET ASME PTC 6 1964

"SNTAM TURBINE" PARAGRAPH 4.74,

6. AN EXPANSION A EG SHAA BE PROLDED IN TOE INSTRUMENT LINE
BETWEE NOE CONDENSING POT 00L1 AND 0E WA/I0R T EGHT
PENETATION IN HE REFUHUNG BEL)OW. C N E EXPANSION LEI
AND PIPING iNSTAMBATEIN SHALL BE DESIGNED TO ALLOW FOR
ME MAXIMUM CHANCE OF VESSEL UENGTN "NT TMPERATUJRE TO

AVOID OVTESTRESING CTE PIPING RT THE SEAL OR DAMAGE TO
THE INSULATION AROUND MHE VESSEL. ELEVATION 'A' SHALL BE

A900 THE CAONEN CONTERUNE OF THE V HEAD NENT UNE.TE INSTRUMENT LINE FROM ELEVATION 'A' TO ELEVATION 'S'

SHRU- BE SLOPED CONNUOUSy UPWARD I 2 T
AS SHORT AS PRACTICAL. THE INSTRUMENT LiNE SAND BE KEPT

INSULADFROM THE CONDNNECTION CAR HE RPA HEAD DHNT UNE
TO MiE CONDENSING POT.THE INSBLAllON SHALL HAWE A MAXIMUM

CONDUCTANCE AA R C03 CN O._ -C.
7. PRO MONS FOR INSTRUENPT LINE ISOLAT LN 2ALL

BR IN ACCORDANCE TTOH SUPPOR'T 0G DOCUMENTS 3 & E.
ONE ORIFICE SHALL BE INSTALLED IN EACH INSTRUMENT

LINE CONNECTED TO LI E REACTOR COOLANT HRESSURE

OUNDAROILR.PB O ORIFICE SIZE IS 6 CODE ANDMAXIMUM NMEOF ORIFICES PER UNE IS ONE.

8ý VALVE MOTOR WOPRATORS AND PILOT SOJe~DS ARE AG
OPERATED UNLESS OTHERMSE SPECIFIED.

9. THE COND NSING CHAMBER SHALL BE CMOSE COUPLED TO TME
50A RPV INSTRUMENT LINE NOZZLE BY A 50A PIPE. MHE 50A

PIPE FR OSMEE REACTOR W SSA L NNSTRUMENT RENA NOZZLE
SHALL BE NECEO IN ENE HORIZONTAL PLANE FOR ALL CONDITIONSWITHIN 3 "m
THE INSTRUMENT LINE CONNECID TO THE BOTTOM OF- THE
CONDENSING CHAMBER SHALL HAVE A DOWNWARD SLOPE • 1/'25.
INSIDE M{E PRI MAY CONTAINMENT, M4E TOTAL VARTICAL DROP
FROM THE CONDENSING CHAMBER TO TME CONTAINMENT WALL SHALL
NOT EXCEED 0.9 MEMRS. AT M{E BOTTOM CONNECOMC TO THE
GONDENSING CHAMBER. THE INSTRUMENT LINE SHALL BE 25A PIPE.
BUT PRIOR TO PENETRATING TME PRIMARY CONTAINMENT. M-AL BE
REDUCED TO 20A PIPE.
IN ADDITIO. THE CONDENSING CHAMBER HAS A 25A DRAIN UNE WHICH
DRAINS TME EXCESS CONDENSATM OR WATER TO M•E VARIABLE LEG INSTRU-
MENT ANS FOR HE RPV WIDE RANGE WATER LEAEL INSTRUMENTATfON.
FUEXIBILUTY S ALL BE PROVIDED IN THE INSTRUMENT UNE AND
CONDENSING CHAMBER DRAIN UNE SU- THAT THE CONDENSING CHAMBER
IS FREE TO MOVE WINH ME REACTOR VESSEL AS IT THERMALLY EXPANDS
AND CONTRACTS. TH•ERMAL EXPANSION SHALL NOT CHANGE THE ELEVAN
OF TE CONDENSING CHAMBER WITH RESPECT TO MPE RPV INSTRUMENT
LINE NOZZLE BY MORE THAN 3 -m
INSULAM ME 50A PIPE WHICH ATTACHES THE RPV INSTRUMENT
LINE NOZZLE TO THE CONDENSING CHAMBER WNH INSULATION
WHCH HAS A MAXIMUM CONDUCTANCE OF 4.1 03E*01 J 'h.- .C
MHE INSULATION SHALL EXTEND FROUM TE RPV INSTIRUMENT UNE
NoZZLE TO THE CONDENSING CHAMBER. nME CONDENSING CHAMBER
AND ME INSTRUMENT LINE FROM THE CONDENSING CHAMBER TO THE
CONTAINMENT pENETRATION SHALU NOT BE INSULATED. MHE 25A
GRAIN UNE SHALL BE INSULATD,

10. LOCATE TE TE AS CLOSE AS POSSIBLE TO REACTOR VSE

11. MHE MAXIMUM OPERATING PRESSURE Or AT LEAST 2.82 MP. G.
AND TEMPERATURE FOR THE PORTI ON OF MHE MAIN SWAM
LINE DRAIN LINE HEADER DOWNSTREAM OF THE MOTOR OPERATED

VAL0S05 MWOVBo)FO14 AN0 F016 AND THE RESTRICTING ORIFICE
D0 b 07TO BE DETERMINED BY TME DESIGNERS OF TME

MAIN CONDENSE SYSMM.

12. LOCATE ME DRAIN UNE 20A-NB-542 AND ASSOCIATED
EQUPMENT FOR DETECTING ME UAKAGE AS CLOý
AS PRACTICAL TO THE RPV.

1.3- FOR DETAILS. MEE 111-1121 1 D125.

1.THERMAL SLEEV IS SHOWN AS MNE POSSIBLE METHOD OF
ACCOMODAn3NG 'T BETWEEN RCICV/R/HR CUW AND FEEDWAMR
STREAMS. OTHER METHODS WIC MEET APPUCAE COOE
REOUIREMENTS MAy BE USED.

15. SPRING CLOSING CHECK VIALV. SPRI G ACTUATOR HELD IN OPEN
pOSTIM3 BY AMR PRESSURE DURING NORMAL OPERATION. IF NO
O THER CHECK VALAE 8ET•EMN THE REACTOR AND ME FEEDWAMR
PUMPS IS DESIGNED TO CLOSE PRIMR TO APPRECIABLE FLOW
REVERSAL, F003 SHOULD BE INTERLOCKED TO DUMP AIR PRESSURE
AUTOMATICALLY I N TME EVENT ALL FEEDWATIR PUMPS TRIP.

16. TRANSITION FROM 250A TO 300A PIPING TO BE DETERMINED
BY THE PLANT ARRANGEMENT OF TME SRV DISCHARGE UNES.

17. SRV DISCHARGE LINE PIPING TO THE WUENCHER MHl- BE AUALTY
CROUP C. IN ADDITON ALL WES IN ME SRV DISCHARGE UJNE
PIPING IN TH WEW ABOVE ME SURFACE OF ME SUJPPRESSIO
POOL SHALL BE NON-0ESTRUCTIALY EXAMINED TO IME REQUIREMENTS
OF ASME BOILER AND PRESSURE VESSEL. CODE. SECTIONII, CLASS 2.

18. NOT USED

19. W•EN ALL FEEDWAIR FLOW IS THROUGH A LOW FLOW FEEDWATER
. CONTROL VALVE. ONE FEEDWATMR UNE TO TME REACTOR -ESE IS

TO BE SUT-OFF TO MINIMIZE THRMAL CYCLNG OF ME REEDWATER
NOZZLES ON THE RPV. WTN SOT FMOWAT'ER UNES OPEN. FLOW
MAY OSOILLAW BETW5N ME TW UNES DUE TO THE PARTIALLY
OPEN CHECK VALAE.

20. ROULM TE PIPE THROUGH MHE MANHOLE IN BETWrEEN THE
ORYWIELL AND THE Rpv FLANGE.

21. WATER UA•L INSTRUMENTS FOR VARIOUS RANGES M~E CALIBRATED AS
STATED BELOW. ALL WAT1R L•EAL SWITCH SECPONTS ARE NOMINAL,
IE., THE ANALYSES ART PERFORMED WITH THE SWITCH TRIP
UNCE•TAJNTY INCLUDIED. MHE CONTAINMENT BUILDNG TMMPERATIJRE
ASSUMED TO BE 26.7T.

A. FUEL ZONE; TE INSTRUMENTS ARE CALIBRATHD FOR SATHRAIED
WAI R AND SN AM CONDITNS AT T 0 - G IN . E VESSEL AND
ORYWELL WNP NO PUMP FLOW.

0. WID RANGEI TE INSTRUMENTS ARE CAUBRAW D FOR 7.07 M00 C
IN IN E ENSSEL 57" T N H E DRYP AND M 6.47PJkE Cg
SUO-COTORNG BELOW RA E MIDDO L WATL R LU-AL NOZN E.

C. NARROW RANGE'TH SAOFEUARDS ANL FERNOEDWARL ORE INSBRUMENTSARE CAUSRAMED ORSTATD WATER AN0 1TEAM CONDITIONS AT

7.07 MAI G IN ME ESSEL AND 57.CCA IN (2 DR-000

FO SHUE SWN: TE INSTRUMENT IS CAMIB ATED FOR 4N.9LC WATR
AT 0 MPI IN B ETHE TES AND 25.NLC IN RRE DRYWElL.

22. E TEMPERATORE EL MENT ALpL B210TC 032 MAY BE LOCACR D R F NG E
RPV HEAD AENT UNE BETWEN THE MOTOR-OPERAMO VALVES MpL

C2O N 40 C AND 82I-F020 PROMCING OE FOONG CONOITLON ISSATISFlIED. AE 1'MP.ATHRE ELMENT MPL B21-TE32 SHAM NOT
BAE R POTENALLY HIB EMPERABLJRES UPSTREAM
OF THE MOTOR-OPERAWO D VALSR MPL B21-FO1 3 MEN THERE CL ZERO
UAKAGE THROUGH N0 E MOTOR-OPERATED VALTES E21-FO1T & 82N-F100

23P UNES OTHERACSE INDICARTED ALL REFERENC MPL ARE PREFIXED BY 821-

23. THE COE SPECIAL DESIGN REQUIREMENTS WHIPO ARE APNCCOOR
TO TE PIPING BETWEEN ME SLAM UNE INBOARD AND LUTBOARD
CONTAINMENT IOLTION VALVES.

2.FOR THE SPECIAL DEMOGN REQUIREMENTS WC ARE APUAL

To MHE PIPING BETW•EEN THE FEEDWATER UNE INBOARD AND OUTBOARD
CONTAINMENT ISOLATION VALVES.

26. OPERATION OF 2 OF 2 MANUAL SWITCHES IS REWUIRED FOR GANGED
OPERATION OF THE 8 SRVS USED FOR MHE ADS.

27. SEE MJppMUORIN DOCUMENT I FMR SYSTEM IDENTIFICATIO
AT INTERCONNECTIONS.

28. PNEUMATIC SUPPLY MROM REFERENCE DOCUMENT 33.

29. THE CONDE]NS•NG CHAMBER SHALL CONSIST OF A 25A X 25A PIPE
ELBOW WHICH IS CLOSEiCO UPLD TO ]HE MAIN SWAM LINE FLOW
RESTRICTM INSTRUMENT LINE TAPS, ME RUN OF 25A INSTRUMENT LINE
FIROM THE TAP ON TME MAIN SMAM LINE FLOW RESTRICTOR TO THE ELBOW
SHALL BE LEEL IN M-E HORIZONTAL PLANE WITHIN 0.50 CM FOR ALL
DCWDITIO S. TE 25A INSTRUMENT LUNE CONNECTIOR IO TE ELBOW SHALL
BE LOCAED VERTICALLY AND EXTEND DOWNWARD. THE 25A PIPE HL
HAWE A DOWNWARD SLOPE • 1/214. PRIMR TO PENETRATING MHE
CONTAINMENT WALL. THE 25A PIE HALL BE REDUCED TO 20A. FUEXIBIUTY
SHAL BE PROV•IDED IN THE 26A AND 20A PIPE SUCH MHAT THE CONDENSING
CHAMBER MOWES WNT THE RPV AS IT THERMALLY EXPANDS AND CONTRACTS.

30. INSULATE WITH INSULATION TNAT HAS A MAXIMUM CONDUCTANCE OF
4,103,E-O1 UJa,/TU ýý'.T ME INSULAflON SHALL EXTEND FROM
THE NSTRMEN NE TAP TO WITHIN 5.1 C. OF TME DOWNWARD
EXTENDING INSTRUMWN LINE. TE HORIZONTAL INSTRUMENT UNE
TAP To THE JUNCIO WIN TME DOWNWARD EXTNOING INSTRUMENT
UNE SHOULD BE USS THAN ONE (1) METER.

THE MOTOR-OPERATED VALVES VP Mp B1-F007-&: IN ME CUMA-UP

BE DEALD IF THE RPV FEEDWATMR NOZZLE FATIGUE USAGE IS.• 1.0 WITHOUT
MHE CUW SYS FEEDWATMR UNE SELECTION FEATURE.

32. ME THERMAL SLEEVE SHOWN MAY BE DEUETD IF MHE STRESS
ANALYSIS SHOWS TMAT IT IS NOT REQUIRED.

33. SEE REFERENCE -OUMENT .3 FOR THE INSTRUMENT SETPONNT
REOUIREMENTS.

34. FOR INTERFACE CONNECTIONS. SEE "PiE MVV EOUIPMENT REQUIREMENTS.
SPCIICAT•ON SUPPORT GRAV•ING MPL F001B AND F009.

35. FOR A•NT AND DRAIN UNES OPEN TO THE ATMOSPHERE.
DOWNSTREAM OF TE OUTBOARD SHUT-OFF VALVE. MHE
FOLLOWIlNG BOUNDARY CONDITIONS APPLY,

MAXIMUM OPERATING PRESSURE - 0 MR. 0
MAXIMUM OPERATING TEMPERATURE - 66 MC
DESIG CLASS AND OA CLASS - 7G
SEISMIC CLASS - C

M 3. PI ING DESIGN SPECIFICATION AS FOLLOWS:
A: M.AXI:MUM OPERATING PRESSURE - SEE SPECIFIC BOUNDARIES ON DRAWING
B, MAIUM OPERATING MMPERATIJRE - SEE SPECIFIC BOUNDARIES ON DRAWNG

CM•RA SEE TABLE 5
DPPING TICXNESS - SEE TABLU 5

E. ASME CLASS - SEE SPECIFIC BOUNDARIES ON DRAWI•NG
F. WUAU~i CLASS - SEE SPK~lnC BOUNDARIES ON DRAWtNG
G. SEISMIC CLASS - SEE SPEIFIC BOUNDARIES ON DRAWING
M. FLUID - ME TABLU 5

37. THE REUOF VALVE F708 IS NOT REOUIRED IF INTERNAL PROTEOTION
IS PROV.IDED WITHIN LT004 TO LIMIT MHE DIFFERENTIAL PRESSURE
ACROSS M]E SENSING ELEMEN T.

38. THE INSTRUMENT LINES SHALL BE SEISMIC CLASS A,, FROM
THE LAST ANCHOR POINT TO TME PRESSURE TRANSMITTERS
PT028 AND P-O1.

39. PROVIDES INTREFACE BETWEEN SOSMIC CATEGORy I
AND NO•N-SEISMIC CATEGORY PIPING.

40, THE MAXIMUM OPERATING TEMPERATURE OF THE FEEDWATMR
IJNE FROM MHE SEISMIC INTERFACE TO THE UPSTREAM SIDE
0F ME MOTOR OPERAMD VALVE MPL 821-FOOI SHALL BE
BEMRMINED) BY TME DESIGNER OF THE FEEBWAIR SYSTEM.

41. PIPE IMTH A DESIGN PRESSURE OF 2.82 MR. C OR GREATER
SHALLHAVE ITS %VIMMUTM WALL THICKNESS NO LESS THAN THAT
IF A STANDARD •IH IPE. THICKER THAN STANDARD WEIGHT

PIPE SHALL BE USED IF REWUIRED BY THE DESIGN PRESSURE OR
OTHER REMIIREM ENTS.

42, VALVES WITH A DESIGN PRESSURE OF 2.82 MP, G OR
GREATER SHALL BE A MINIMUM OF CLASS WO, OR OF A
HIGHER CLASS IF REQUIRED BY THE DESIGN PRESSURE.

43. MHE MMO CONTROL STATION CONTAINS TME EOUIPMENT NECESSARY
C,ýqLGý ý LOCAL RLOW CONTROL.

REFERENCE DOCUMENT UNDER THE FOLLOWING IDENTITES
ARn TO BE USED IN CMNXNCTION WITN THIS DRAWING.

1. WATER OUAUTY REQUIREMENTS

2. REACTOR PRESSURE VESSEL SYSTEM. ICD

3. NUCL EAR BOILER SYS, P1O DATA

4NUCLER BOILER SYSTEM. PFD

.U NULEAR I"L SYSTM. 'IBD

6.NO USED
7. NOT U.S0

a. NOT USED

g. CONTROL ROD DRIVA SYSTEM. FMDO

I0. REACTOR RECIRCULATION SYSTEM. pMdD

I1. FEEDWA~IR CONTRM SYSTEM. IBD

1 2. FEEDWAIR CONTROL -YSM. JOB

ý13. IMOTI SHUTDOWN SYSTMI, ElE

R4 RACTOR PROMTIO•N SYSMN. lED

15. RECIRCULA] N'FOW CONTIRO SYS. 1eD

-6 RECIRCULATION FLOW CONTROL SYS. lED

17. RESIDUAL HEAT REMOVAL SYSTEM. pMD

18. RESIDUAL HEAT REMOVAL SYSTEM. IBD

19. HIGH PRESSURE CORE R1OBBER SYSTEM. ISO

20. LEAK DEMTIOT]N AND ISOLA-]O SYSTEM. IBD

21. LEAK DETECTION AND ISOLATION SYSEMM. $ED

22. REACTOR CORE ISOL-nG COOLING SYSEM,. PING

23, REACTOR CORE ISOL.ATION COOLING SYSTEM, 1BD

24. REACTOR WATER CLEANUP SYS. PMdD

25. UQUTO WASTE, RADWASTM SYSIM),. pMO

26. LOW CONOUCTIT WASM. RADWASM SnM* P&D

27. TURBINE MAIN SWIAM SYSTEM. p&UD

28. CONDENSATE AND FEEOWATMR SYSTEM, P.0

29, TIURBINE CONTROL SYSTEM. (80

30. TURBINE CONTROL SYSTEM. IED

31. STEAM BYPASS & PRESSURE CONTROL SYS. IED

32. MAIN CONDENSER

M3. INSMUMENT AIR SYSTEM. P&DB

34. HIGH PRESS NITROGEN OAS SUPPLY SYS. PMD

35. VALVE GLAND LEAK-G TREATMENT. RADWASM SYS. PMD

36, SAMPLING SYSTEM. pAMD

37, NOT USED

_8 NOT USED

39. ATMOSPHERIC CONTROL -MME PMD

4C. MAIN SWEAM PIPING EQUIPMENT REQUIREMENTS
5PEC4F"CA~ilON SUPPORT MRAW•NG

MPL NO.
All-340

B11-2020

B21-1010

B21-1020

B2-÷030

C 2-1010
931-1010

C 1-l030

C71-1040

C81-1040

El1-1030

E11:111O

El1-1010

E52-1030

E31-1030

EK17-101G

K17-1010

NII-1010

N21-1010

N32-1030

C61-1040

P 4-1010

K17-1010

T3 -10l0

821-C001

D 0NOT7S THAT THIS COMPONENT IS PART .1 AN
AS MBLY WH•EK TE ENTIRE ASSEMBLY HAS
OME -p NUMBER.

**REMITENCE INFORMATION TO BE PROVIDED AS' INTERFACE
DO S NOT AFFECT ME DESIG INFORMA-•
SHOWN ON THIS DRAWING OR ITS VERIIRCATIO.

D)

SUPPORTING DOCUMENTS
1. UCLERPLANT TE STRUCTURE

2. PIPING AND INSTRUMENT SYMBOLS
3. GROUP CLSSIFICTIO AND CONTAINMENT

ISOLATION DIAGRAM
4. PRO•SS INSTRUMENTATION REQUIREENT SPEC

MPL NO.

A10-3030

A11-103G

A11-3030

A

FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&ID (Sheet 1 of 11)
ABWR DCD/Tier 2 Rev5



on ti 1 3 1 12 1 I I 1 0 1 9 1 su•ri Rde.lW o ion 7 1 6 1 5 1 4 1 3 1 2 17•-C TP-NRC-09070

K

pog. iS d-n.S H~ld

I 25A..NB-7802N-B46

-NO T29 NOTE7 2 0-9-O

N. 001 NOTEE3

A A r1F P~ I

N 50 OTE 7 TE 7- 01 S0A SB7
lA-.

Wi •ho~d Undff 10 CFK 2.390 At~clm-il

...... .. .- 2 .. . . . . .. ./ - R C N AI M N

A... I F.2S• •;. . ... ,I 1
... N.. .

~---- - - - - - - - - -- ~ C-TIMS - - - -

ss SEE SH 9 TABLE 4

. . . -- - -r302t'7cC FOR COMPUTER INPUTAZO &

4U BDOJ-NK-MS CA:

DC3~o A
RLEF FUNCTION). SME TABU• 4 i IPRMR/TEMLN "A'I N-2

I I L __ _. L -- -C 0-- -- .2

AIM: . I,•o ;• . ;• 2500 SR ... .. .I ---o I," (••:•o •

Ic Z 2ý -, ---r -.. . -' - -, .... . I

I -- 'I L=: = = = JM 5C A A 1 L- - - - ____ == JM

N0E E AM

OCO N - -A - -- -0---

571~~~2 02 AOMAN-T

NEOTBEE4.16 9NNDTMENOE12

I - -c ACI TYPCAL NRV GETCIL FAA ADS AN0 SORAML

| 2 A•CUEFNSTH~RNA .A SEUE T

7 A -COT NOER STEAM FORQTY EE TABLE

5I- STEUM USE7_7S_ lSEA N B

FO FAR US D6 RAINS SEE DETAIL OF

L ...... C SUI'PRCSMA POOLM NE!

FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&ID (Sheet 2 of 11)

ABWR DCD/Tier 2 RU.5 I1-•



----zQx
"'al

-4-
-I

-mm~

t
i_J

--- q~

S-I va, -II

- Zý-
ms

- --

FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&ID (Sheet 4 of 11)

ABWR DCD/Tier 2 Rev5 •I- 77



Upon separation this Security Related Information U7-C-STP-NRC-090070

page is decontrolled Withhold Under 10 CFR 2.390 Attachment I

!! " Z"

" I.': •- " " . •= . ... .) •. ......
• .. .

'~ ~~ ~~ ~~ ~ ~~~ ......I.....".. x:' ......?-':!;;i i : <• , " -I ~~T' .... .. ..'':.• .. -..

7;,

-, 
-

'7777",

* I1`7F

I . ,,L4&W :.,T- 7*



TA -I Is I IA II I IA I A
,TIP MTp,-wUn tisII I A I I A I I SdCnyR elaRtedIIToRmaion 1 1 6 1 4 1 2, l J7-C-STP-NRCCU9Oh70
P'9' "I YXK2ý0ýIFI. LETTER A.S-.NMTS FOR SAFETY/REUIEP VALVES AND ASSOCIATED EQUIPMENT

Withhold Unde io0CkR 2-i90 Atwchmawt I

SAFETH/REUEF VAN
TEMPERATURE ELEN

K
SOLENOID

'C
- I

CHECK VALV

MAIN STEAM UNE
C D

SRV 0PEN
CLOSE:
MONITORING
SYSTEM

P I M I . I T S EI A I . T .C IL I F R A

COMPUTERINPUT NCO41 1NC04 NSE0U NC0.I HC.-D NC0DA NC047 CAN O NJ N.-AI SCA NCCSI I ND.52 I NCA.- NCANS SNS N.05. N.OSC NCASR

ACOMPUTER INPUT 0B2 21 R1 R21 R2A RT R2 R1 RT TT RT RT 821 B21 B21 RT R1 RC A I TD NCD24 NCS25 NCO2T NCA27 NCA2R NC029 A C030 H0031 NCAJ2 SC033 NCD34 NCO35 NCOR NCEAT NCO3a NCO3T NCANS

SPRING SET PRESSURE
(SPA G) 7.92 7T92 7.99 7.99 7.99 7.99 80D8 8. 06 8.0R6AT AR TA A 8.13 R R .1A T.2I RI. .-2. .

SPRING RESEAT PRESSURE
(MPA G) 7.37 7.37 7.44 7.44 7.44 7.4A 7.50 7.50 7.50 7.50 7.5T 7TS 7.56 7.56 7.63 7R63 7.63 7.63

RELIEF SET PRESSURE

(MP7 A) 7.5T 7.5 7.65 7.65 7.85 7.65 7.72 7.72 7.72 7.72 7.79 7.79 7.79 7.70 7.85 7.86 786R 7.86

F APA 7.00 7.07 7.14 7.14 7.14 7.14 7.21 7.21 7.2T 7.21 7.28 7.28 7.28 7.28 7.35 7.-5 7.35 7.35

PT007A THUU DUT D 2PS-Z6O7A-6 THUU D-6 RC,0

PTR07A THRU DOU C2 
0.

PS-Z607A- S•R D- 5 1 Dc~

pTT RU D/ O
p 6.7A-4 TU D-4 Ae.c.o

PTO07A THRU 0,' C0 o

pN-ZN07A-A TNRA D-0 A-AR.CC,
PS-Z8A7A-a TAT _ -PTOO7A TURU D L 

___
pS-ZB7A-2 A•U C-2 • ,,

G

L

A COMPUTER INPUTS FOR SACV POAON SEE PERFORMANCE MAN

TA81LE 2 EtU.VATON CORRELATION CHART

REFERENCE -m ADBOVE- REFERENCE
ESSEL jR

CONTROL ROOM WATER LEAEL INDICA1I0N AND TRIP LEVELS
S SEE NOTE 21

REACTOR ASSElWATER ULEL
IDENTIFY

(SEE TABLE 3

POST ACCIDENT
MONIT_ SAFEGUAODS I FEEDDOTET

I..A...E WDE RANME I AT RA.. I RASE SUTU REN OEAAR

UI 60-~d

E

INSTRUMENT
UNE NOZZLE

INSTRUMENT
UNE NOZZLE

(NARROW RANGE)

210S.6C-
TOp INSIDE
OF HEAD

MAIN STEAM
UNE NOZZLES

LIS Z60CAB.
C.D. C. F.GAD

)

13-21-c HI-ALARM
-- NORM'LWATER LVEALLOW ALARH

1267.3=
12.- SEPARATOR

122S.AHH REF A
1222.0H ROTTOM OADRYER SKIRT

US Z6oTA.
SCI,,C

1330.5¢-

1285.7-m

2

-- 1023,0--

939.6-m

U605 U604

508.0¢m

380.8¢m

355.5-m

Gem

1o8.0c-
484.4cm

448.6¢-

425.6cm

355-5¢

1800.0.,

RiG, 3
SAFETY,'HEUEF VALVE ORIENTATAON
AN STAm PIPING UNE SIZES

TABLE 3 WATER UFL TRIP FUNCTION

REACTOR , INSTTUMENT
ATUEL DESCRIPTTON OF TMIPS PROVIING NOTES
AEVE TRTP SIGNAL

MRPS RCIC TURBINE LS-ZZBO1A-1 THRU D-1 NARROW RANGE

8 Ip HPEF INECION VALVES L-Z01A-1 THRU D-I NARROW RANGE

CLESE MAIN TURBINE STOP VALVES SEE REFERENCE NARROW RANSE
TRIPS FEEDWATER PUMPS DOCUMENT 12

7 HIGH LEAEL ALARM NARROW RANGE
SEE REFERENCE

LOW LEVEL ALARM (RRS FLOW DOCUMENT T2
RUN BACK ON TRIP OF FEED PUMP) NARROW RANGE

SCRAMS REACTOR US-Z6O1A TH•RU D NARROW RANGE

CLOSE RHR SHUTDOWN COOUNG US-ZHO0A THRU 0 NARROW RANGE

C COSE CONTAINMENT ISOL

VALES LOS EXCEPT OW LISASATA T 0 NATTAW TANOE
COOLING AND CUW ISOL U-SI HUD NRO AG

VALVES AND MSN/S

TRIP 4 OF OHS PUMPS SEE REFERENCE NAOW RACETRP4O RSPMSDOCUMENT 12 NRO AG

INMIATES RCIC LS-ZR0A- WIDE RANGE

2 TRIP REMAINING 6 FRS LS-ZRA3A- 1 WIDE RANME

LS-Z603A-2 WD AGCLOSE CUW ISM VALAS THRU D-2 •ERAG

NIHIATES HPCF 5 & C LS-Z60C-3 OIDE RANGETHRU M-3

I., CTO MSIVS & OW COOUNG LS-Z603E-4 MODE RANGE1 OSYSTEM SOL VALPES MHRU H-4

I I]TATES ADS IJS-Z03A THRU H WdD RANGE

INITATES RHR/UJ•n MODE US-Z603A THRU H WIdDE RANGE1

C

127.0-34.17-

B

A

1 904.9-T TOP OF TUE
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PI.E SCHEDULE MATERIAL -LUD

001 ** CG

002 6* Cs w
003 ToO cs w
004 100 Cs
005 ioo Gs w
... loo cs w
007 ** CS W

O0T ** CO W

oog 0o cs w
010 100 CS w
00 100 CS W

03 5,0 CO

013 ** CS W
014 ** cs w

oil * cs w
000 0, CS 5

019 ** CS W

0l1 N** CS 5

020 ** CS W
021 * CS W

050 0,*0 CS S
023 80 cs S
000 *S CS S

021 0,0 AS S

026 ** CS S
027 80 cs S
028 * * cs S
-2 so cs s

03. * * cs S
031 N/A C S
072 80 CS S
033 60 SS S
034 .O SS S
.35 N/A cs S

.36 80 cs s
"037 6o SS S

0,, N/A CG S

040 80 cs G
o',1 B SS S

M 2 ý0SS

044 so CS s
045 60 SS S
O. .0 SS s

74-7 N/A G$

048 so cs S
049 so ss G

051 N/A CS S

05, 80 cs s
053 60 ss S
054 60 ss s
OGG NIA cs s

os. so cs S
057 so ss s
058 60 ss
059 N/A cs S
0.0 80 C,' S
061 60 ss s
062 60 ss s
M8 N/A CS S

064 80 cs I S
065 60 ss s
066 so ss s
067 N/A cs S

0se so CS S

070 60 ss s
071 N/A cý S

072 80 cs s
073 60 ss s
-7 60 SS s
067-5- N/A CS S-

17 80 cs s

078 6 SS S

079 N/ S s
080 0 S S

TABULE 5; PIPING SPECIICAPONS (CONID)

PIPE SCHEDULE MATERIAL FLUID

082 60 ss s

083 N/A CS S
o0,4 80 cs G

065 .0 ss S
O0. 60 SS S

001 N/A CS S
o we eo cs s

0s. s0 SS sG

090 o0 CSS
o00 N/A 0 S S
0.2 10 CS S

M0 sM 05

093 s0 ss s

109 R0 CS S

T95 NIA CS s
o98 8o cs s

097 Go SS S
098 Go ss

10g N/A Cs S
IGO 80 cs s

2ol 6I CS S
102 6o GS S

1W 120 CS S
103 16 CS S
105 160 CS S
'm6 1'. C$ G
10To7 ISO CS s

so * cs s

iio G* C S
m ** cs I s
112 CS s
113 ** CS S
114 * s CS s
115 ** cs s
116 ** .CS s
117 ** cs S

120 ** cs G
121 * CS s
122 ** GS

123 * cs s

125 ** cs s

127 ** s
12. * cs s
129 80 cs s

s~ o c,; s

131 80 cs s
13ý so cs s

137 80 cs s
.3 Go cs s

139 s0 cs s

-= so cs s
142 so CS s

1.3 so CS s
1- Go cs s
145 Go cs S
1"6 so cs s
147 s0 I's s
I . o (,s s
149 Go cs s
150 a. cs s
151 s0 CS s
IG2 80 cs s
15a so CS s
1 G' 80 cs
155 80 cs s

i 80 cs s
157 so cs -S
iss so cs s

180 80. ER sý

TABLE 5: PIPING SPE-T0CA0ONS (CONTD)

PIPE SCHEIULE UMAT-RIAL FLUID

171 0 Co S S
162 Go Cý s

163 s0 CS s

G6• 80 cs s
... so CS S

170 6 55 N
171 , SS N

172 4* N5 C
173 00 0* N

174 ss N

175 CO SS N

178 5 N
179 * 5 Nlis * ss N

220 CO ss N

181 E* s N

182 ** Ss A
i83 N* s A

1.5 A* s

225 C, SS A
1B7 * s A

189 ** s A

228 Ao 5

270 CO SS S
227 *0 SS N
123 0* SS 0

192 * ss A

194 SS N
i95 * s N

19, , s N

199 * s N
200 * N
201 ss N
202 ** SS N
203 * S N
204 • s N
205 1* s

207 ** ss N

209 ** s$ N

20 ** ss N

212 * S N
2123 * s N
214 ** ss N
215 * s N
218 *1 N
217 * SS N

2111 * SS N

220 m N
221 * SS, N

222 * SS N
223 * • N
224 ** ss N
225 *
22a SS N
227 * N
228 SS N
22G * ss N
230 ** S3 N
231 ** ss N
232 * ss N
233 ** ss N
234 ** SS N
2M8 *ss N

-2m8 -* * ss -N
2ý37 ** SS N

239 ** ss N

2•0 * ss N

wift~ld Uidý 1 O CFR 2.390

TABUE 5: PIPING SPECIFnCATI]0NS (CONT'D)

PiESCHEDULE MATERIAL ýIO;

NO N

242 ** SS N
243 ** ss N

24 * SS N
245 ,, s N
208 * ss N
247 * SS N
24. ** ss N
249 $1 s N
25D SS ss 1
251 ** s N
252 ** SS N
253 • SS N
254 ISO cs w
255 is0 cs w
25. 1.0 w
257 160 C w
2S8 160 CS S
259 160 cs s

2151 160 1 cS
262 160 CS S
263 160 CS S
264 16. cs S

266 M6 C S

267 ** CS W
2688 * cs w

270 * CS s
271 * CS S

273 d' s" w

274 ** Sý

GOD . cs w
so; IS0 cs w
.02 IS0 cs w
503 * cs w
504 160 cs w
505 Is. cs . w

508 sS

509 * SS A

511, * SS A
512 , SS N
51,, ** s A
514 * SS N

S• * s N

520 ** ss N

5221 • SS N
522 ** ss N

G24 ** SS N
525 ** ss N
525 ** ss
127 ** Ss N
S28 ** ss N
521 ** ss N
530 ** SS N
531 ** ss N
532 ** ss N

53 * ss N
534 ** ss N
535 ** ss N
536 ** ss N
G37 ** SS N
13B SS N
539 ** SS N
540 ** ss N
541 ** Ss N
542 G* S G
543 160 GS w
544 160 cs w

AOtohod-l I

TABU 5: PIPING SPECIFCATONS (CONT0 )

PIPE SCHEDUCE MATERIAL FLUID

700 so ss s

7G3 80 ss s
7D * ss w
705 * SS w
I08 80 ss s

727. 00 SS C

7O ss

709 I8o0 ss s
71 00 SS W
711- * s * 5 w

732 00 SS w

763 6* * ss w

714 Go ss w

753 0 * SS C

716 00 SS w
717 ** SS w
718 S0 SS w
719 ** ss w
72. 80 SS W
721 ** Ss w
722 60 5 w

7 ** ss w
724 so ss W

725 ** SS W
720 Co ss w
727 G* 5s C
728 * s * S S

729 IN S

730 ** SS S

731 * SS S
732 80 Ss ',w

73 * * ss w
73,1 1 80 SS w
735 * * ss w
736 80 SS w
717 ** ýs w
738 Go ýss
739 * * SS w
740 Go ss W
741 * SS w
742 Go SS w
743 * ss
744 so ss w
741 - SS w
7,t5 8o ss w
741 .* ss w
748 Go SS W

749 -* Sý w

75 0 ss w
752 so SS w

753 -O SS w
754 * so Ss w

756 so ss w
757 ** ss "I

756 80 SS w

761 8 ss w
-78oo 80 ss

763 SS W

7G4- *- ss w

78ý5 ,, ss w

767 * s * S W

7G9 * ss s

770 * s * S s

771 ** S,, w
?72 ,* -s s

774 * ss s
775 ** SS w
77. ** -S S

778 ** SS
779 * S W

TABLE 5: PIPING SPECI!RCATIONS (CONT'D)

PNIPE SGEOULC MATOOIAL FUI-

7G. G* s s
7.1 * cs s

783 CS SS S
780 0* ss s
7.5 * I s s

D

C

T

A

FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&ID -(Sheet 10 of 11)
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TABLE 6 : PIPE NUMBERS FOR -H MAIN STEAM IJNES

MAIN f RAT EM TEE OUATBOARD AJVISEISMIC INTERFACE OABA MSIV TEST LINE
UNEDIA RAUTASBOA MNIC' TA NEISMIC I To MAIN STEAM TITAMM MMIV DANSNEUM AINTERFACE SYSTEM MO BEAUEE REDUCER

I A A 700A-NB-023 I 7A---NB-M IM AMNB-269 M 5DA-NE-2AD 20A-NB-259

C

F-

B 7DA-B-D25 1 7A-NB-A-B M.OAM-B-AD2 DMA-SN-A-2N 2A-NB-ANT

C 700A-NB-027 170-N-02B. 7...-N.-211 50A-N-2S2 20A-N.*2B3

A 70UA-NB-029 I 70A-NSB-MM DAA-SB-AD2 D0A-N-BA2 M 2M-NEA-2N

TABLE 7 PIPE NUMBERS FOR THE NAFETYiRELIEF VALVE (SRV) DISCHARGE UNES

SRV DISCHARGE UNE VACUUM BREAKER UNES
N OT M A DIAPHRAGM FLOOR TO RCA EE TM UPSTREAM
CANT A FLOOR RE E REDUCER QME

FAIOA 250A-NB-M31 IANBAN-D ADAM-B-ADA 3DAA-NE-.3A 21A-NS-I-N 21AD-NB-IAN

FMIMA 25AA-NS-035 25AA-NB-OMA 250A-NB-037 30VA-NB-038 250A-NB-135 250A-NB-136

F01 25OAD-NB-ANT ADAM-B-ADA ADAMNB-041 3MA-NB-042 2AA-NB-137 25AA-NB-138

F0lM 250AA-NB-M4D ADAM-NM-ADA 25MA-NB-05 A0-9- 0B AA-NB-13 250A-NB-140

F01DE 25ADA-NB-ANN ADA-N-MO ADA-SM-ART DA-NR-0BA ADAMNB-141 25A-NB-142

F01OF 25ADA-NB-AND ADAM-NB-MEN ADA-SB-MON A0MANB-054 25AA-NB-IN 25AAM-NB-144

FOIA 25A-NB-B-055 ADA-B-AN 25AA-NB-057 30OAMNB-0-A 250A-NB-145 250A-NB-146

FOlIH 25DA-NB-059 2ADA-NB-0A0 250ADM-E-06M NM0A-NB-062 250A-NB-147 250A-NB-ISA

FO0 250A-NB1-0A3 250A-NSB-MAO ADA-SB-MA 3MA-N-066 2WA-NB-149 25DA-NB-150

FO1lK 250-8-0*67 25OA-NB-068 250A-N-069 300A-NB-070 250-8N-151 250A NB*152

F.10l 250A-NE-071 25AA-NB-072 250A-NB-073 3AMA-NB-074 250A-N8-153 250A-NB-154

F.1 ADMM 250-SMAN075 25AAM-SE-MO ADAM-B-MOD A0A-NM-07N ADA-NB-A15 25DA-NB-15I

F01N 25AA-NSB-079 250A-NMSN-A 25AA-NB-081 300A-NB-082 25AA-NB-157 25DA-NB-158

FOIOP 25AA-NB-083 2:AOM-B-0B4 250A-NB-AMA5 30A-NB-0B6 25AA-NB-159 250A-NB-160

F010R 250A-NB-087 250A-NB-0O8 250A-NB-089 30DA-NB-090 250A-NB-1 61 250A-NS-1t62

FO10S 250-8N-091 250-N8-092 25A-N8-093 3M0A-NB-094 250A-NO-1 63 250A-NB-15 4

F010T 2ANA-NBM-BS 250A-NB-096 25AA-NB-AM7 300A-1B-.. AM-NB -lOS5 25A-NB-IO1

101.d 25DA-NB-099 250-*B-100 250A-NB-101 3..A-HB-t 02 21.A-N.-I.7 F2_0A--N,-16

TABLE N PIPE NUMBERS FOR THE MAIN STEAM ISOLMATN VALVE (MSJV) PNEUMMAC UNES

M PIV 0 PNINS -CHECK OPENINS -FROM CL DOS IN -V ML TE

VALVE TO MTV ACCUMULATOR GOMMN PANEL DRAIN UENTOMSIV

FOOA -14N8-170 S N -NB-171 N-NB-172 -SE-NB.

F00BB .*-B-173 ... NB-174 *,-NB-175 .- NB-509

F008C ,--NO-176 ... NB-177 ,*-S-17. =N-1

F009A ,*-NB-IB2 -- SN-IS3 .-NB-84 .---NB-512

FOOAA -NB-I N -NB-IBM ,-NB-187 .--NB-D13

F.O0C ...-I ==NB-189 .- NB-190 -N-1

ADS PNEMMAMC UNES PNEUMATC UNES FOR POWER-ACTEATED RELEF

NRV CAECK VALVE BRANCH BRANCH BRANCH
TO SOV 'ADS 2" LINE FRO LINETRU ACCUMULATOR ( VK ACCUMULAl

IAOM SAT M " US BRAIN SAME ORMMAS 1 TMR A BE FROM ARI MSTO SRV ACCUMULATOR S -V ADS NT AR SRv (M -ADS NRV) ACCUMULATOR MBMNSE

F010A ... SO-lAM --NDB5 *-NBB .- NB-51B -- NB-17 . - --NB-INN ---S-I

FOION .M-IMNB-t =*-NB-200ABA -N--B

FIOA .-..NO-201 -N-AMM -NB-20-A .-- NB-SIB --- NB-204 A.AB-205 -- N-52C

FOIOD --- B-206 -.- NH.-2.7 -NB-52R

F0 -NE M-ANl-208 -- A - -,09 NM-NM-5;

F010F .-- B-210 ..- NB-211 .- B-212 .- S-5221 -NB-213 .---N-214 AA -- B-NAB

F0100 -- B-215 .-..N-1. --NMB-DA

FO1OH -NB-A217 -- S-218 ..S-NM-219 *-NB-526 -- B1-220 ---NB-221 -- B-N52

F0IOJ --- NB-222 --BA22 A

FOIOP -.- NB-A2D --- NB-225 --- NS-52N

F.IBL .- NB-22- -M -NB-227 --N.B-22. M -- N-530 B -NB-229 -- NB-230 8--B-SA

F0lOM ...-NB-231 **-NB.232 **NEI-5

FOION .- NB-233 .*-NB-234 ,-NB-235 ..- N-53 ..- N.-2.6 ...NO-237 ,-NB÷534

FOIOP --- NB-23M -- NS-239 -- NB-53N

FOR *-NB-240 ...- B-211 ..- NB-212 ,-B-H6.•N-241 ...-NO-244 ,*NB-Sl7

F010S =...NB-245 ..- NB*246 ... NB-f3

FOIOT --- NM-AMA -NB- --- NB-2AN -o-NB-NAA -MN-ADA ---SM-A - SM--M4

F01OU I---OA ---SB-ADA -NB-DI

TABLE 10 PIPE NUMBERS FOR TEE MAIN STEAM UNE (MSL) INSTRUMENT LINES

MSL FLOW RESTRECTOR INSTRUMENT ANES
MATN INSTRUMENT LINE TO LAS INSTRUMENT UNT TO LS & FPWC NIL
STE.A PRESSURE
UNE MIL TO REDUCER TO EXCESS ML- TO REDUCER TO EXCESS EST PRINT

REDUCER FLOW CHECK VALVE REDUCER FLOW CHECK VALVE

A 25A-NB-76N 20A-NB-7A5 25A-NB-A7N6 2OA-NB-A767 2AM-S7BO

S 25A-NBS-ANB 2AA-NB-AD9 25A-NB-770 20A-NB-771 2MA-NB-NT1

C 25A-NB-772 20A-SB-77T 25A-SB-774 20A-SE-775

D 25N-P BE 776 20A-NB-777 25A-NB-778 20A-NB-779

TABLE g PIPE NUMBERS FOR THE S-FT/*REUEF VALVE (IRY) PNEUMATIC UNES

C

B

A

FIGURE 5.1-3 NUCLEAR BOILER SYSTEM P&ID (Sheet 11 of 11)
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ATTACHMENT 2 - Revisions to the ABWR Design Certification Rule

In Appendix A to 10 C.F.R. Part 52, the first sentence of Section III.A is revised to read as
follows:

Tier 1, Tier 2, and the generic technical specifications in the U.S. ABWR Design Control
Document, Revision 5, dated June 2009, are approved for incorporation by reference by the
Director of the Office of the Federal Register in accordance with 5 U.S.C. 552(a) and 1 CFR
Part 51.


