
GE Energy
Nuclear

NEDO-3333 30
Class I

eDRF 0000-0067-1515
September 2007

Revision I

LICENSING TOPICAL REPORT

Advanced Boiling Water Reactor (ABWR)
Hydrogen Recombiner Requirements Elimination

Copyright 2007 General Electric Company



NEDO-33330
Revision I

INFORMATION NOTICE

This is a non-proprietary version of NEDE-33330P which has the proprietary information
removed. Portions of the enclosure that have been removed are indicated by an open and
close bracket as shown here [[ ............. 13:]].

IMPORTANT NOTICE REGARDING CONTENTS OF THIS REPORT
Please read carefully

The information contained in this document is furnished for the purpose of supporting
the Combined License Applications for, and licensing activities related to, the STP
Units 3 and 4 ABWR projects. The only undertakings of General Electric Company
with respect to information in this document are contained in the contract between
General Electric Company and South Texas Project, and nothing contained in this
document shall be construed as changing that contract. The use of this information by
anyone for any purpose other than that for which it is intended is not authorized; and with
respect to any unauthorized use, General Electric Company makes no representation or
warranty and assumes no liability as to the completeness, accuracy, or usefulness of the
information contained in this document.
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Summary of Revision 1 Changes

Page Number Description of Change
7 Changed revision number for Regulatory Guide 1.97 from "Revision

4" to "Revision 3"
A-2 Corrected typographical error in last paragraph
B-15 Replaced DCD markup with replacement page B-27

B-24 through Added additional Tier 1 DCD markups
B-27
C-5 Replaced DCD markup with replacement page C-166
C-6 Replaced DCD markup with replacement page C-167
C-9 Replaced DCD markup with replacement page C- 168

C-10 Replaced DCD markup with replacement page C-170
C-13 Replaced DCD markup with replacement page C-1 73
C-30 Replaced DCD markup with replacement page C-177

C-38 through Replaced DCD markups with replacement pages C-I180 through C-
C-44 186
C-46 Replaced DCD markup with replacement page C-1 87
C-57 Replaced DCD markup with replacement page C-190
C-59 Deleted Rev. 0 strikethrough made in error
C-60 Deleted Rev. 0 strikethrough made in error

C-67 through Replaced DCD markups with replacement pages C-197 through C-
C-69 199
C-70 Replaced DCD markup with replacement page C-201

C-73 through Replaced DCD markups with replacement pages C-202 through C-
C-78 207
C-98 Replaced DCD markup with replacement page C-208

C-1 18 Replaced DCD markup with replacement page C-209
C- 159 Replaced DCD markup with replacement page C-217

C-166 through Added additional Tier 2 DCD markups
C-218
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1.0 Introduction

The purpose of this Licensing Topical Report (LTR) is to obtain US Nuclear Regulatory
Commission (USNRC) approval of a generic change in the design certification for the U.S.
Advanced Boiling Water Reactor (ABWR) design, in accordance with planned revisions to 10
CFR 52.63. This LTR specifically requests approval for changes to Tier I of the Design
Control Document (DCD) and the generic Technical Specifications to reflect deletion of the
hydrogen recombiners and the relaxation of the safety classification of, the hydrogen and
oxygen monitors firom safety-related to non-safety-related.

After issuance of the design certification for the ABWR, the Nuclear Regulatory Commission
approved a revision to 10 CFR 50.44 "Standards for Combustible Gas Control System in Light-
Water-Cooled Power Reactors," to amend its standards for combustible gas control in light-
water-cooled power reactors. The amended rule eliminates the requirements for hydrogen
recombiners and relaxes the requirements for hydrogen and oxygen monitoring. This LTR
updates the current ABWR certified design to incorporate the amended regulations.

Another purpose of this LTR is to address COL License Information Item 6.2 on providing a
comparison of costs and benefits for alternate hydrogen control in accordance with DCD
subsection 6.2.7.1.

NRC review of the technical content of this LTR is requested with the understanding that this
LTR and subsequent discussions between GE and NRC staff may form the basis for site-
specific departures requested in one or more future Combined Operating License Applications.

2.0 Description Of Design Certification

The ABWR design employs hydrogen recombiners. The hydrogen recombiners and associated
equipment comprise the Flammability Control System (FCS). The function of the hydrogen
recombiners is to eliminate the potential breach of containment due to a hydrogen and oxygen
buildup and subsequent explosion. Hydrogen recombiners reduce the hydrogen concentration
in the containment following a design basis loss-of-coolant (LOCA) or main steam line break
accident. The recombiners accomplish this by recombining hydrogen and oxygen to form
water vapor. The vapor remains in the containment, thus eliminating any potential for a
hydrogen explosion. The hydrogen recombiners are manually initiated since hydrogen and
oxygen buildup beyond the flammability limits would not be reached until several days after a
design basis accident (DBA).

Two 100% capacity independent hydrogen recombiners systems are provided as part of the
certified design. Each consists of controls located in the control room, a power supply and a
recombiner. Recombination is accomplished by heating the nitrogen, hydrogen, and oxygen
mixture above 1150 'F. The resulting water vapor and discharge gases are cooled prior to
discharge from the recombiner. A single recombiner is capable of maintaining the hydrogen
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concentration below the 4.1 volume percent (v/p) flarmiability limit as defined in Regulatory
Guide 1.7 for the worst case DBA. Two recombiners are provided for redundancy and
independence. Each recombiner is powered from a separate engineered safety feature (ESF)
bus, and is provided with a separate power panel and control panel. Operation with at least one
hydrogen recombiner ensures that the post LOCA and steamline break accident hydrogen
concentrations can be prevented from exceeding the flammability limit.

The Containment Atmospheric Monitoring System (CAMS) is used for post accident
monitoring of the primary containment. The system monitors radiation levels as well as the
hydrogen and oxygen gas concentration levels in the drywell and in the suppression chamber,
displays the measurements in the main control room (MCR), and activates alarms in the MCR
upon detection of high levels of radiation and/or gas concentrations.

The CAMS consists of two independent divisions and each division is composed of two
radiation channels and a local oxygen and hydrogen gas monitor.

The hydrogen and oxygen monitoring equipment of each CAMS division analyze the hydrogen
and oxygen gas concentration levels in the drywell or in the suppression chamber and provide
separate gas concentration displays in the MCR.

Each CAMS division is powered from its respective divisional Class 1E power source. In the
CAMS, independence is provided between the Class I E divisions, and also between the Class
1 E divisions and non-Class I E equipment.

3.0 Description Of Proposed Departure

The proposed departure eliminates the requirements for hydrogen recombiners fiom the ABWR
certified design and reclassifies the hydrogen and oxygen monitors from safety-related to non-
safety-related. Exemption from the generic Technical Specifications associated with the
hydrogen recombiner elimination is requested. Tier 2 design departures associated with the
Tier I departures are also identified.

4.0 Justification Of Proposed Departure

The proposed changes to the certified design are applicable to both the Flammability Control
System and the Containmrent Atmospheric Monitoring System. The basis for the proposed
departures are separately addressed.

The proposed change to eliminate the hydrogen recombiners is justified based on the following:
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* The revised 10 CFR 50.44 does not require light water reactors which operate with inerted
containments to have hydrogen recombiners. The primary containment of the ABWR
certified design is inerted with nitrogen.

* The revised 10 CFR 50.44 requires that containments have a capability for ensuring a
mixed atmosphere. The ABWR certified design uses the Atmospheric Control System, and
containment sprays to ensure that the primary containment atmosphere is well mixed.

* The revised 10 CFR 50.44 requires that equipment be provided for monitoring hydrogen in
the containment. The ABWR design provides equipment to continuously measure the
concentration of hydrogen in the containment atmosphere following a significant beyond
design-basis accident for combustible gas control and accident management, including
emergency planning.

* The revised 10 CFR 50.44 requires that equipment be provided for monitoring oxygen in
containments that use an inerted atmosphere for combustible gas control. The ABWR
design provides equipment to continuously measure the concentration of oxygen in the
containment atmosphere following a significant beyond design-basis accident for
combustible gas control and accident management, including emergency planning.

The proposed changes to the design certification to downgrade the hydrogen monitors from
safety-related to non-safety-related are justified based on the following:

Hydrogen recombiners, and therefore, monitors, are no longer required to mitigate
design basis accidents, and, therefore, the hydrogen monitors do not meet the definition
of a safety-related component as defined in 10 CFR 50.2.

* As part of the rulemaking to revise 10 CFR 50.44, the Conmmission concluded that
hydrogen monitoring is not the primary means of monitoring of beyond design basis
accidents.

" Section 4 of Attachment 2 to SECY-00-0198, "Status Report on Study of Risk-
1nformed Changes to 10 CFR 50.44 (Combustible Gas Control for Nuclear Power
Plants)" found that hydrogen monitors were not risk significant.

* The hydrogen monitoring equipment requirements no longer meet any of the four
criteria in 10 CFR 50.36 (c)(2)(ii) for retention in the Technical Specifications and,
therefore, may be relocated to other licensee-controlled documents.

The proposed changes to the design certification to downgrade the oxygen monitors from
safety-related to non-safety-related are justified based on the following:
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" Recombiners, and therefore, oxygen monitors, are no longer required to mitigate design
basis accidents, and, therefore, the oxygen monitors do not meet the definition of a
safety-related component as defined in 10 CFR 50.2.

* As part of the rulemaking to revise 10 CFR 50.44, the Commission found that Category
2, as defined in Regulatory Guide 1.97, is an appropriate classification for the oxygen
monitors because the monitors are required to verify the status of the inert containment.

" Oxygen monitoring is not the primary means of indicating a significant abnormal

degradation of the inert containment.

* Oxygen monitors have not been shown in PRA to be risk significant.

" The oxygen monitoring equipment requirements no longer meet any of the four criteria
in 10 CFR 50.36 (c)(2)(ii) for retention in the Technical Specifications and, therefore,
may be relocated to other licensee-controlled documents.

The proposed changes revise the generic Technical Specifications in Chapter 16 of Tier 2 of the
ABWR DCD to reflect changes in the applicable regulatory requirements and criteria in 10
CFR 50.44. With the elimination of the Flammability Control System, hydrogen recombiners
are no longer required and the safety classification of the hydrogen and oxygen monitors is
changed to non-safety-related.

COL License Information Item 6.2 states that the costs and benefits of alternate hydrogen
control in accordance with DCD subsection 6.2.7.1 shall be provided. In the statement of
consideration for the 2003 revision to its requirements for combustible gas control in
containment in I OCFR50.44, the Commission made the following statement:

In plants with Mark I and II containments, the containment atmosphere is required to be
maintained with a low concentration of oxygen, rendering it inert to combustion. Mark I
and II containments can be challenged beyond 24 hours by the long-term generation of
oxygen through radiolysis. The regulatory analysis for this proposed rulemaking found
the cost of maintaining the recombiners exceeded the benefit of retaining them to
prevent containment failure sequences that progress to the very late time frame. The
NRC believes that this conclusion would also be true for the backup hydrogen purge
system even though the cost of the hydrogen purge system would be much lower
because the system also is needed to inert the containment.

68 Fed. Reg. 54123, 54126 (Sept. 16, 2003). Based, in part, on this analysis, the NRC
approved an amendment to 10 CFR § 52.47(a)(1)(ii) stating that in applications for
design certifications the required demonstrations of compliance with the Three Mile
Island requirements are not required to evaluate alternative hydrogen control systems.
Although this amendment did not apply directly to the certification of the ABWR, the
ABWR containment, like the Mark I and 11 containments, is inerted. Consequently, the
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NRC's conclusion regarding the cost-benefit balance for recombiners should also apply
to the ABWR. Similarly, the Commission found that combustible gas generated during
a severe accident is not risk-significant for inerted containments. 68 Fed. Reg. at 54125.
Therefore, deletion of the recombiners will not affect the results of the evaluation of
Severe Accident Mitigation Design Alternatives (SAMDAs).

The DCD Tier I changes and exemption from the generic Technical Specifications have been
evaluated under the criteria in Section VIII.A.4 of the ABWR design certification rule. The
proposed departures and exemptions meet the criteria as stated in Section VillI of the design
certification rule and 10 CFR 50.12 (a)(]) that establish the basis for NRC approval. This
evaluation is summarized in Appendix A.

5.0 Nuclear Safety Review

The elimination of the hydrogen recombiner (Flammability Control System) and relaxation of
the classification of the hydrogen and oxygen monitors, including the removal of these
requirements fiom generic Technical Specifications, is acceptable in light of existing plant
equipment, instrumentation, procedures, and programs that provide effective mitigation of and
recovery fiom reactor accidents.

In addition, the ABWR certified design provides for the Atmospheric Control System to
provide and maintain an inert atmosphere in the primary containment during plant operation.
Atmospheric mixing of hydrogen releases is achieved by natural processes. Mixing will be
enhanced by operation of the containment sprays, which are used to control pressure in the
primary containment. Ensuring the containment atmosphere is well mixed is a major tenet of
the revised 10 CFR 50.44.

Maintenance and surveillance/inspection requirements will be reduced because of the reduced
number of active components.

The revised 10 CFR 50.44 eliminates requirements for hydrogen control systems to mitigate
hydrogen releases. The installation of hydrogen recombiners and/or vent or purge systems
required by 10 CFR 50.44(b)(3) was intended to address the limited quantity and rate of
hydrogen generation that was postulated from a desigm basis LOCA. The Commission has
found that this hydrogen release is not risk-significant because the design basis LOCA
hydrogen release does not contribute to the conditional probability of a large release Lip to
approximately 24 hours after the onset of core damage. In addition, these systems were
ineffective at mitigating hydrogen releases from risk-significant accident sequences that would
threaten containment integrity.

With the elimination of the hydrogen recombiners, hydrogen and oxygen monitors are no
longer required to mitigate design basis accidents and, therefore, the hydrogen monitors do not
meet the definition of a safety-related component as defined in 10 CFR 50.2. The hydrogen and
oxygen monitors no longer meet the definition of Category I in Regulatory Guide 1.97 for post
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accident monitoring. As part of the rulemaking to revise 10 CFR 50.44, the Commission found
that Category 3, as defined in Regulatory Guide 1.97, is an appropriate categorization for the
hydrogen monitors because the monitors are not required to diagnose the course beyond design
basis accidents. The Commission also determined that Category 2, as defined in Regulatory
Guide 1.97, is an appropriate categorization for the oxygen monitors, because the monitors are
required to verify the status of the inert containment.

The hydrogen recombiner and hydrogen and oxygen monitoring equipment are not considered
accident precursors, nor does their existence or elimination have any adverse impact on the pre-
accident state of the reactor core or post accident confinement of radionuclides within the
containment building.

The regulatory requirements for the hydrogen and oxygen monitors can be relaxed without
degrading the plant emergency response. The emergency response in this sense, refers to the
methodologies used in ascertaining the condition of the reactor core, mitigating the
consequences of an accident, assessing and projecting offsite releases of radioactivity, and
establishing protective action recommendations to be communicated to offsite authorities.
Classification of the hydrogen monitors as Category 3, classification of the oxygen monitors as
Category 2 and removal of the hydrogen and oxygen monitors from generic Technical
Specifications will not prevent an accident management strategy through the use of the Severe
Accident Management Guidelines (SAMGs), the Emergency Plan (EP), the Emergency
Operating Procedures (EOP), and site survey monitoring that support modification of
emergency plan Protective Action Recommendations (PARs).

6.0 Consistency With ABWR Design Control Document

The changes described in this LTR are to Tier I and Tier 2 of the ABWR DCD Revision 4.
This includes the piping and instrumentation diagram (Figure 6.2-40) changes that are marked
in Appendix C.

A further detailing of changes to the DCD are described in the next section.

7.0 Descriptions Of DCD Markups

Appendix B contains Tier 1 markups to the DCD to account for the changes discussed in this
LTR. Appendix C contains Tier 2 markups to the DCD to account for the changes discussed in
this LTR. Appendix C also contains a markup of the generic Technical Specifications.

8.0 Conclusion

The proposed change to the certified design to eliminate the Flammability Control System is
based on implementation of a revision to 10 CFR 50.44 regulations for combustible gas control.
The primary containment of the ABWR certified design is inerted with nitrogen. The revised
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10 CFR 50.44 no longer requires light water reactors which operate with inerted containments
to have hydrogen recombiners.

The proposed changes to the design certification to downgrade the Containment Atmospheric
Monitoring System hydrogen and oxygen monitors from safety-related to non-safety-related are
based on the elimination of the hydrogen recombiners and that hydrogen and oxygen monitors
are no longer required to mitigate design basis accidents. Therefore, the hydrogen and oxygen
monitors do not, meet the definition of a safety-related component as defined in 10 CFR 50.2.
As part of the rulemaking to revise 10 CFR 50.44, the Commission concluded that hydrogen
monitoring is not the primary means of monitoring beyond design basis accidents. The
Commission also determined that Category 2, as defined in Regulatory Guide 1.97, is an
appropriate classification for the oxygen monitors because the monitors are required to verify
the status of the inert containment. Oxygen monitoring is not the primary means of indicating a
significant abnormal degradation of the inert containment. Section 4 of Attachment 2 to
SECY-00-0198, "Status Report on Study of Risk-Informed Changes to 10 CFR 50.44
(Combustible Gas Control for Nuclear Power Plants)" found that hydrogen monitors were not
risk significant. In addition, oxygen monitors have not been shown in PRA to be risk
significant. The hydrogen and oxygen monitoring equipment requirements no longer meet any
of the four criteria in 10 CFR 50.36 (c)(2)(ii) for retention in the generic Technical
Specifications and, therefore, may be relocated to other licensee-controlled documents.

9.0 References

(1). Regulatory Guide 1.7, Revision 3, "Control of combustible gas concentrations in
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(2). 10 CFR 50.44, "Combustible gas control for nuclear power reactors," October 16, 2003.
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Justification for Changes to the Generic DCD

As discussed in this Licensing Topical Report (LTR), the proposed departures pertain to
certified design material in Tier 1. This LTR also includes exemptions to generic Technical
Specifications (TS) changes, and associated Tier 2 changes to the ABWR DCD. The changes
to Tier I and the exemption to generic TS require NRC approval. This LTR demonstrates that
the proposed changes meet the requirements for a design certification amendment per the
proposed revision to 10 CFR 52.63(a).

10 CFR 52.63(a)(1)(vi) (as proposed in SECY-06-220) allows for a change to a generic DCD if
the change "Contributes to increased standardization of the certification information." As
discussed below, the proposed changes to the generic DCD satisfy this criterion.

The proposed changes involve the implementation of a revision to 10 CFR 50.44 requirements
and are intended to be generic and applicable to all COL applicants that reference the ABWR
design certification. The changes permitted by the revision to 10 CFR 50.44 were not available
during the ABWR design certification. In particular, the revised regulations permit eliminating
the hydrogen recombiners and modifying requirements applicable to containment atmosphere
monitoring. As discussed in this Licensing Topical Report, the proposed changes comply with
the revision to 10 CFR 50.44 regulations. At least one prospective COL applicant (i.e., the COL
applicant for South Texas Project Units 3 and 4) intends to implement the proposed departures
firom the ABWR DCD. Furthennore, it may be expected that other COL applicants will also
desire to implement the proposed departures.

Given the generic nature of these proposed changes and the fact that at least one COL applicant
intends to make the changes, it would contribute to increased standardization if the NRC were
to make a generic change to the DCD to incorporate these proposed changes. Therefore, the
proposed changes satisfy the criteria in 10 CFR 52.63(a)(1)(vi).
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Rev. 0

ABWR Design Control Document/Tier 1

2.12.13 Emergency Diesel Generator System
2.12.14 Vital AC Power Supply
2.12.15 Instrument and Control Power Supply
2.12.16 Communication System
2.12.17 Lighting and Servicing Power Supply

2.13 Power Transmission
2.13.1 Reserve Auxiliary Transformer (2.12.1)

2.14 Containment and Environmental Control Systems
2.14.1 Primary Containment System
2.14.2 Containment Internal Structures (2.14.1)
2.14.3 Reactor Pressure Vessel Pedestal (2.14.1)
2.14.4 Standby Gas Treatment System
2.14.5 PCV Pressure and Leak Testing Facility
2.14.6 Atmospheric Control System
2.14.7 Drywell Cooling System
2.-1.-'8 F-lawmabi-,i-t~y-C•au-t-Velyste m

2.14.9 Suppression Pool Temperature Monitoring System

2.15 Structures and Servicing Systems
2.15.1 Foundation Work (2.15.10)
2.15.2 Turbine Pedestal (2.15.11)
2.15.3 Cranes and Hoists
2.15.4 Elevator
2.15.5 Heating, Ventilating and Air Conditioning
2.15.6 Fire Protection System
2.15.7 Floor Leakage Detection System
2.15.8 Vacuum Sweep System
2.15.9 Decontamination System
2.15.10 Reactor Building
2.15.11 Turbine Building
2.15.12 Control Building
2.15.13 Radwaste Building
2.15.14 Service Building

2.16 Yard Structures and Equipment
2.16.1 Stack
2.16.2 Oil Storage and Transfer System

2.17 Emergency Planning
2.17.1 Emergency Response Facilities

-iv Table of Contents
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ABWR Design Control Document/Tier 1

2.2.6 Remote Shutdown System

Design Description

The Remote Shutdown System (RSS) provides remote manual control of safety-related
systems to bring the reactor to hot shutdown and subsequent cold shutdown conditions

from outside the main control room (MCR). Figure 2.2.6 shows the basic system

configuration ard scope.

The RSS has two divisional panels and associated controls and indicators for interfacing

with the following systems:

(1) Residual Heat Removal (RHR) System

(2) High Pressure Core Flooder (HPCF) System

(3) Nuclear Boiler System (NBS)

(4) Reactor Service Water (RSW) System

(5) Reactor Building Cooling Water (RCW) System

(6) Electrical Power Distribution (EPD) System

(7) Atmospheric Control (AC) System

(8) Emergency Diesel Generator (DG)

(9) Make-up Water System (Condensate), (MUWC)

(11) Suppression Pool Temperature Monitoring (SPTM) System

RSS controls and indicators are hard-wired direct to the interfacing components and

sensors.

The RSS is classified as a Class 1E safety-related system.

Operation of transfer switches on the RSS panel overrides and isolates the con trols from

the MCR and transfers control to the RSS. Transfer switch actuation causes alarms in
the MCR. Indications required for plant shutdown are provided on the RSS panels as

shown on Figure 2.2.6.

Remote Shutdown System 2.2.6-1
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(4) Isolation of Reactor Building Heating, Ventilating and Air Conditioning

(HVAC) System on a signal indicating high dryvell pressure, low reactor water

level, high radiation in the secondar, containment or high radiation in the

fuel handling area.

(5) Isolation of containment purge and vent lines on a signal indicating high
drvwell pressure, low reactor water level, high radiation in the secondary
containment or high radiation in the fuel handling area.

(6) Isolation of the Reactor Building Cooling Water (RCW) System and of the

HVAC Normal Cooling Water (HNCW) System lines on a signal indicating

high cryvell pressure or low reactor water level.

(7) Isolation of the Residual Heat Removal (RHR) System shutdown cooling

system loops on a signal indicating high reactor pressure or low reactor water
level. Also, each RHR shutdown cooling division is individually isolated on a

signal indicating high ambient temperature in its respective equipment area.

(8) Isolation of the Reactor Core Isolation Cooling (RCIC) System steamline to
the RCIC turbine on a signal indicating high steam flow in the RCIC line, low

steam pressure in the RCIC line, high RCIC turbine exhaust pressure, or high

ambient temperature in the RCIC equipment area.

(9) Isolation of the Suppression Pool Cleanup (SPCU) System on a signal
indicating high crywell pressure or low reactor water level.

dt-yweell-pizessu-i:e-o r-l ew-reeaet-o r-water-l eve.

(11) Isolation of the drywell sump low conductivity waste (LCW) and high

conductivity waste (HCW) discharge lines on a signal indicating high dryvell

pressure or low reactor water level. Also, each discharge line is individually

isolated on a signal indicating high radioactivity in the discharged liquid

waste; only one channel is used for this function.

(12) Isolation of the LDS fission products monitor dlrywell sample and return lines

on a signal indicating high drywell pressure or low reactor water level.

(13) The LDS provides to the neutron monitoring system a signal indicating a high

dcrywell pressure or low reactor water level.

Separate manual controls in the control room are provided in LDS design for logic
reset, MSIV operational control, MSIV partial closure tests, and for manual isolation of

primaiy and secondary containment.

2.4.3-2 Leak Detection and Isolation System
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I-
CS
'C-

Cs
CS
F3

U)

LOCAL AREA
PLANT SENSORS

MAIN CONTROL ROOM CONTROLS LOCAL AREA
DEVICE ACTUATORS

MSIVs Containment RCIC

* Manual Isolation PCV Isolation RCIC Isolation
MSIV Test Logic Reset Logic Reset
Logic Reset

I i i
I I I
I I I4, $ 4,

LDS

L--RHR Area Temperature
RCIC Area Temperature
RCIC Steam Line Pressure
RCIC Steam Line Flow
CUW Mass Differential Flow
CUW Area Temperature
MSL Tunnel Area Amb. Temperature
MSL A, B, C, D Steam Flow
MSL Turbine Area Temperature

RI - I ------- Exhaust Pressure1I_

ýRCIC j RCIC Turbine Eahaust Pressure ---- ---

SSLC PROCESSING - NOTE 2

LDS LOGIC
- Sensor Channel Trip Decision
- System Coincidence Trip Decision
- Control and Interlock Logic
- Manual Division Trip (MSIV only)
- Division-of-Sensors Bypass
- Calibration, Self-Diagnosis

I I
II I I

I I,,I

lo-NBS MSIV Closure

'RHR
CUW
|RCW
FCS Primary

- HNCW Containment/spcu Isolations

AC
LS
RW

.- RIB Secondary Containment
HVAC Isolation

CD

Drywell Pressure
Reactor Water Level

NBS Reactor Vessel Pressure
Main Condenser Vacuum
MSL Turbine Inlet Pressure
MSIV Position Indications

-- - - - - - - - - --

I I " SGTSl System Initiation

L -L- - - - - - RCIC System Isolation -
U

Notes:
1. Diagram represents one of four LDS divisions.
2. See Section 3.4, Figure 3.4b for SSLC processing.

CD
14.

Cb)

Figure 2.4.3 Leak Detection and Isolation System Interface Diagram
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Table 2.7.1a Main Control Room Panels Fixed Position Alarms, Displays and Controls (Continued)

A. Fixed Position Controls (Continued)

ARI (B) Logic Reset Switch

CRD Charging Water Pressure Low Scram
Bypass Switch (A)

CRD Charging Water Pressure Low Scram
Bypass Switch (B)

CRD Charging Water Pressure Low Scram
Bypass Switch (C)

CRD Charging Water Pressure Low Scram
Bypass Switch (D)

Manual Scram Reset Switch

RPS Div. I Trip Reset Switch

RPS Div. II Trip Reset Switch

RPS Div. III Trip Reset Switch

RPS Div. IV Trip Reset Switch

RHR (A) Suppression Pool Cooling Mode
Initiation Switch

RHR (B) Suppression Pool Cooling Mode
Initiation Switch

RHR (C) Suppression Pool Cooling Mode
Initiation Switch

RHR (B) Primary Containment Vessel Spray
Mode Initiation Switch

RHR (C) Primary Containment Vessel Spray
Mode Initiation Switch

SGTS (B) Initiation Switch

SGTS (C) Initiation Switch

Div. I Manual ADS Channel 1
Initiation Switch

Div. I Manual ADS Channel 2
Initiation Switch

Div. II Manual ADS Channel 1
Initiation Switch

Div. II ADS Manual ADS Channel 2 Initiation
Switch

RCIC Div. I Isolation Logic Reset Switch

RCIC Div. II Isolation Logic Reset Switch

RCIC Inboard Isolation Control Switch

RCIC Outboard Isolation Control Switch

Fire Protection System Motor Pump Control
Switch

Fire Protection System Diesel Pump Control
Switch

FC-S-(B-)-Contrel-Switeh

FCS-(C)-Control--Switch

")U

C-)

5

.',
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Table 2.7.1a Main Control Room Panels Fixed Position Alarms, Displays and Controls (Continued)

B. Fixed Position Displays

RPV Water Level

RCIC Turbine Speed

Wetwell Pressure

Suppression Pool Bulk Average
Temperature

HPCF (B) Flow

HPCF (C) Flow

RPV Pressure

Drywell Pressure

Reactor Power Level,
(Neutron Flux, APRM)

Reactor Power Level (SRNM)

Reactor Thermal Power

MSIV Position Status (Inboard And
Outboard Valves)

Reactor Mode Switch Mode Indications

Main Steamline Radiation

Scram Solenoid Lights (8) Status

Manual Scram Switch (A) Indicating
Light Status

Manual Scram Switch (B) Indicating
Light Status

RPV Isolation Status Display

RCIC Flow

RCIC Injection Valve Status

HPCF (B) Injection Valve Status

HPCF (C) Injection valve status

RHR (A) Flow

RHR (A) Injection Valve Status

RHR (B) Flow

RHR (B) Injection Valve Status

RHR (C) Flow

RHR (C) Injection Valve Status

Emergency Diesel Generator (A)
Operating Status

Emergency Diesel Generator (B)
Operating Status

Emergency Diesel Generator (C)
Operating Status

Primary Containment Water Level

Condensate Storage Tank Water Level

SLC Pump (A) Discharge Pressure

SLC Pump (B) Discharge Pressure

Main Condenser Pressure

SRV Positions

Suppression Pool Level

Main Steamline Flow

SLC Boron Tank Water Level

Recirculation Pump Speeds

Average Drywell Temperature

Wetwell Hydrogen Concentration Level

Drywell Hydrogen Concentration Level

Drywell Oxygen Concentration

Wetwell Oxygen Concentration

FCS-(-B)-Operating-Sta-t-us

FCS--(C)-Operating--Status

Main Stack Radiation Level

Time

Drywell Radiation Level

Wetwell Radiation Level

Cb

3.
0

0

0
0
9
~0

CO

0

0

0

CO

CO

CO
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Table 2.11.3b Reactor Building Cooling Water Cooling Loads
Division B

Hot
Standby

Normal (loss of
Operating AC Emergency

Operating Mode/Components* Conditions Shutdown Power) (LOCA)

RCW/RSW Heat Exchangers In 2 3 3 3
Service

SAFETY-RELATED

Emergency Diesel Generator B t t f f

RHR Heat Exchanger B t t f t

Others (safety-related)f ft f

NON-SAFETY-RE LATED

RWCU Heat Exchanger t f t t

FPC Heat Exchanger B** t t f f

Inside Drywell t t f t

Others (non-safety-related) f f f f

• Some of these cooling loads are serviced by only one or two RCW divisions. These
components may be reassigned to other RCW divisions if redundancy and divisional
alignment of supported and supporting systems is maintained and the design basis
cooling capacity of the RCW divisions is assured.

f Equipment does not receive RCW in this mode.
f Equipment receives RCW in this mode. Rm. 425 I
f HECW refrigerators, room coolers (RHR, HPCF, SGTS, FCS7 CAMS), RHR and HPCF motor

bearing and seal coolers, and CAMS cooler.
•* Includes FPC room cooler.

2.17.3-10 Reactor Building Cooling Water System
B-11
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Table 2.11.3c Reactor Building Cooling Water Cooling Loads
Division C

Hot
Standby

Normal (loss of
Operating AC Emergency

Operating Mode/Components* Conditions Shutdown Power) (LOCA)

RCW/RSW Heat Exchangers In Service 2 3 3 3

SAFETY-RELATED

Emergency Diesel Generator C t t t

RHR Heat Exchanger C t f f

Others (safety-related)f f t f t

NON-SAFETY-RE LATED

Others (Non-safety-related) t f f

* Some of these cooling loads are serviced by only one or two RCW divisions. These
components may be reassigned to other RCW divisions if redundancy and divisional
alignment of supported and supporting systems is maintained and the design basis cooling
capacity of the RCW divisions is assured.

t Equipment does not receive RCW in this mode.

t Equipment receives RCW in this mode. PRm. 436
f HEMW refrigerators; SGTS and FGS room coolers; room coolers, motor bearing coolers, and

mechanical seal coolers for RHR and HPCF.

Reactor Building Cooling Water System 2.17.3-11
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RHR IFGS-B FCS-Cl RHR

This page was replaced
by page B-27.

NOTE-
1-C•LASS-1 E-ELEGTRICAL-POWER-FOR-FCS-UNI-T-B-IS-SUPPLIED-FROM-DIVISION-lI-EXCEP-T-FOR-T-HE

PNEUMATIC-ISOL-A-T-ION-VAL-VE-DUAL-SOLENOIDSTWHICH-IS-DIVISIONS-I-AND-IIIV-UNI-T-C-IS-SUPPLIED
FROM-DIVISION-Ill EXCEPT--FOR-THE OUTBOARD.-PNEUMAT-IG- ISOLATION-VALVE-DUAL SOLENOIDS.
WHICH.ARE DIVISION I-AND Ih

Figure-L-•I-4.;8-, amm- •,ity-Contro.l-ystem
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Table 2,14&8-Flammability-Control-Systei,.

Inspections, Tests, Analyses and Acceptance Criteria

" Design Commitment Inspections, Tests, Analyses Acceptance Criteria
1. The basibconfiguration for the FCS is as 1. Inspections of the as-built system will be 1. The as-built FCS conforms-wth the basic

shown on FibUIre 2.14.8. conducted. configuration shown ornFigure 2.14.8.

2. The ASME Code &c-_ponents of the FCS 2. A pressure test will be conducted on 2. The results of th,, ýressure test of the
retain their pressure beoundary integrity those Code components of the FCS ASME code pormponents of the FCS
under internal pressures that will be required to be pressure tested by the conform wvith the requirements in the
experienced during service. ASME code. ASMF,,Code, Section II1.

3. Each of the two FCS divisions is po ered 3. Z3.
from the respective Class 1E division a a. Tests will be performed in the FCS by a. The test signal exists only in the Classshown on Figure 2.14.8. In the FCS, providing a test signal in only one 1 E division under test in the FCS.
independence is provided between Class (Class 1E division at a time.
1E divisions, and between Class 1E
divisions and non-Class 1E equipment. b. Inspection of the as-installfd Class 1E b. Physical separation or electrical

divisiý.ns in the FCS wilrbe isolation exists between Class 1E
performedf. divisions in the FCS. Physical

separation or electrical isolation exists
between Class 1E divisions and non-

il be Class 1E equipment in the FCS.

4. Each mechanical division of the FCS 4. Inspections of the as-built FCS will be 4. Each mechanical division of the FCS is
(Divisions B, C) is physically separated coi-"ucted. physically separated from the other
from the other divisions. mechanical divisions of FCS by structural

- and/or fire barriers.

5. Main control room displays and controols 5. Inspections will be performed on the main 5. Dkislays and controls exist or can be
provided for the FCS are as defined in control room displays and controls for the retrieved in the main control room as A

Section 2.14.8. FCS. defined Section 2.14.8.

6. RSS display and cont,- provided for the 6. Inspections will be performed on the RSS 6. Display and'c"ntrol exists on the RSS as
E" FCS are as definedAinSection 2.14.8. display and control for the FCS. defined in Section--2.14.8.

C 7. MOVs desig 6ted in Section 2.14.8 as 7. Tests of installed valves for both opening 7. Upon receipt of the acting signal, each
having a active safety-related function and closing will be conducted under MOV both opens and close -,depending
openand close under differential pressure preoperational differential pressure, fluid on the valve's safety function.
a ndfluid flow and temperature flow, and temperature conditions.
conditions.
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-ab Ae- 7-,.8-F ,mma ... rbi ,it,-Contro,-Sysem-(Conti• ued)

E3- Inspections, Tests, Analyses and Acceptance Criteria

Design Corrhiritment Inspections, Tests, Analyses Acceptanc-Criteria

8. CVs designated in Section 2.14.8 as -8 Tests of installed valves for both openingq8.& Bas/ed on the direction of the differential
having an active safety-related function • aihd-clslriq will be conductedj.nderf pressure across the valve, each CV opens
open and close under system pressure, preoperationa-lsste- pressure, fluid or closes depending upon the valve's
fluid flow, and temperature conditions. flow, a.nd-teeMperature conditioens. safety functions.

9. The pneumatic valves shown on Figure 9. Tests will be conducted on the as-bu 9ltT-.,-he pneumatic valves shown on Figure
2.14.8 fail close in the eyent-ofloss of FCS pneumatic valves. 2.14.8 fgil-close in the event of loss of
pneumatic p re-ssure or loss of electrical pneumatic pressure or-loss of electrical
_pwer to the valve actuating solenoid. power to the valve actuating sotl.eid_.

¢0

0

0-

Cb
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(3) R/B Safety-Related Diesel Generator HVAC System.

The Reactor Building HVAC System includes the followMng non-safety-related systems:

(1) R/B Secondaly Containment HVAC System.

(2) R/B Primary Containment Supply/Exhaust System.

(3) R/B Main Steam Tunnel HVAC System.

(4) R/B Non-Safety-Related Equipment HVAC System.

(5) R/B Reactor Internal Pump (RIP) Adjustable Speed Drive (ASD) Control

Panel HVAC System

RIB Safety-Related Equipment HVAC System
The R/B Safety-Related Equipment HVAC System provides cooling of safety-related

equipment areas, and consists of independent fan coil units. Figure 2.15.5e shows the

basic system configuration and scope.

The R/B Safety-Related Equipment HVAC System is classified as safety-related.

The Residual Heat Remo-val (RHR) System, High Pressure Core Flooder (HPCF)

System and Reactor Core Isolation Cooling (RCIC) System pump room FCUs are
automatically initiated upon startup of their respective room process pump. The

Containment Atmospheric Monitoring System (CAMS) and Standby Gas Treatment

System (SGTS) room FCUs are automatically initiated upon isolation of the Reactor
Building Seconclad Containment HVAC System .-T-he-Fi---mabil i-ty-Goen-t-rol-System
-(-FC-S-)-roo m-FGL~s-i-e-also4-in-i-tia-t-ed-ip o n-a-mma-u-a-l-FG-S-s tar~t-signa-l

The temperature in the safety-related equipment areas is maintained below 40°C,

except for the RHR, HPCF, and RCIC pump rooms, which are maintained below 66°C

during pump operation.

The R/B Safety-Related Equipment -I-7AC System is classified as Seismic Category I.

The R/B Safety-Related Equipment HVAC System is located in the Reactor Building.

Each of the three divisions of the R/B Safety-Related Equipment HVAC System is

powered from the respective Class IE division as shown on Figure 2.15.5e. In the R/B
Safety-Related Equipment HVAC System, independence is provided between Class IE
divisions, and also between the Class 1 E divisions and non-Class 1E equipment.

Each mechanical division (Divisions A, B, C) of the R/B Safety-Related Equipment
HVAC System is physically separated friom the other divisions.

Heating, Ventilating and Air Conditioning Systems 2.15.5-5
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DIVISION A DIVISION B DIVISION C

PHR-A RHR-B R-R-C

RCIC-A HPCF-B HPCF-C

CAMS-A CAMS-B FCS-C--

SGTS-B
SGTS-C

FCS-B

CD

NOTES:

1. FCU COOLING WATER IS SUPPLIED BY THE RCW SYSTEM.

2. NORMAL VENTILATION AND SMOKE REMOVAL IS PROVIDED BY
THE R/B SECONDARY CONTAJNMENT HVAC SYSTEM.

3. ELECTRICAL POWER LOADS FROM DMSIONS A B, AND C ARE
POWERED FROM CLASS 1 E DMSIONS I, II, AND III, RESPECTIVELY.

COD
•-"1

Cit)

Figure 2.15.5e Reactor Building Safety-Related Equipment HVAC System

B -19



NEDO-33330
Revision 0

Table 2.15.5c Reactor Building Safety-Related Equipment HVAC System
Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The basic configuration of the R/B Safety- 1. Inspections of the as-built system will be 1. The as-built R/B Safety-Related
Related Equipment HVAC System is as conducted. Equipment HVAC System conforms with
shown on Figure 2.15.5e. the basic configuration as shown on

Figure 2.15.5e.
0 2. The RHR, HPCF, and RCIC pump room 2. Tests will be conducted on each pump 2. Each pump room FCU starts when a

FCUs are automatically initiated upon room FCU using simulated signals signal indicates start-up of their
start-up of their respective room process indicating pump start-up. respective room process pump.
pumps.

3. The CAMS and SGTS room FCUs are 3. Tests will be conducted on each as-built 3. The CAMS and SGTS room FCUs are
automatically initiated upon isolation of safety-related FCUs using simulated automatically initiated upon isolation of
the R/B Secondary Containment HVAC signals indicative isolation of the R/B the R/B Secondary Containment HVAC
System. Secondary Containment HVAC System. System.

4, -The--FC-S-room-FC-U-s-are-initiated-upon-a 4, -Tests-will-be-cond ueted-on-eac-h-as-built 4; -The-FC-S-reom-FC-JU-stats-upon-reeceipt-of
m an ua l-FCGS-sta-rt-signa I, F C-S-roe om-FC-U-u sing-a-s-i mu lated a-sign al-i nd ic-ating-FCS-star 5

initiation-signalk

5. Each of the three division of the R/B 5. 5.
Safety-Related Equipment HVAC System a. Tests will be performed on the R/B a. The test signal exists only in the Class
is powered from the respective Class 1E Safety-Related Equipment HVAC 1E division under test in the in the R/B
division as shown on Figure 2.15.5e. In System by providing a test signal in Safety-Related Equipment HVAC
the R/B Safety-Related Equipment HVAC only one Class 1E division at a time. System.
System, independence is provided
between Class 1E divisions, and between b. Inspection of the as-built Class 1E b. In the R/B Safety-Related Equipment C

Class 1E divisions and non-Class 1E divisions in the R/B Safety-Related HVAC System, physical separation or
equipment. Equipment HVAC System will be electrical isolation exists between

performed. Class 1E divisions. Physical
separation or electrical isolation exists
between these Class 1E divisions and
non-class 1E equipment.

CD%
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Figure 2.15.10a Reactor Building Arrangement-Section A-A
It ISecurity-Related Infonnation - Withheld Under 10 CFR 2.390} }
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Figure 2.15.10j Reactor Building Arrangement, Floor 1F-Elev. 12300 mm
gSecurity-Related Information - Withheld Under 10 CFR 2.390:
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Figure 3.2i Reactor Building Radiation Zone Map for Full Power and
Shutdown Operations, Floor 1F-Elevation 12300 mm

f Security-Related Information - Withheld Under 10 CFR 2.390}}.,,
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except the oxygen
hydrogen
monitoring

2.3.3 Containment Atmospheric Monitoring System equipment in
CAMS is non-

Design Description safety-related.

The Containment Atmospheric Monitoring System (CAMS is used for post-accident

monitoring of the primary containment. The purpose of t e CAMS is to:

(1) Provide information on combustible levels of oxy en and hydrogen in the

primary containment.

(2) Detect and measure the radiation level within th primary containment

during and following an accident.

(3) Detect and measure the hydrogen concentratioi within the primary
the oxygen containment during and following an accident.
hydrogen I
monitoring The ystem monitors the atmospheric conditions in the dr ell and in the suppression
equipment \chamn r for radiation levels and for hydrogen and oxyge gas concentration levels,

displays lie measurements in the main control room (MC ), and activates alarms in the
MCR upon detection of high levels of radiation and/or g s concentrations.

The CAMS consists of two independent divisions and eac division is composed of two
radiation chaniiels and oxygen/hydrogen gas monitorin I 'equipment.

The CAMS is classified as a Class I E safety-related system.

Operation of eaeh-GA-MS-d-ivisien can be activated manually or automatically during a
)f radiation post-accident condition by a signal indicating a high drywell pressure or a low reactor
,hannels" /_rwaý r llevel.

One ra iation channel of each CAMS division monitors the radiation level in the
drywell a'td the other channel monitors the radiation level in the suppression chamber.

._quipment is The oxygen/ý ydrogen monitoring equipment of-eaeh--CA1MS-d-ivision analyzes the
hý,drogen and 'Qxygen gas concentration levels in the drywell or in the suppression
chliber and prvides separate gas concentration displays in the MCR.

Each C MS division is powered from its respective divisional Class 1E power source. In
the CAM independence is provided between the Class 1E divisions, and also between
the Class 1Eidivisions and non-Class 1E equipment.

Bet-h CAMS divisions-ar-c located in the Reactor Building, except for the radiation and
the gas process monitors, which are located in the Control Building.

Containment Atmospheric Monitoring System 2.3.3-1
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The CAMS has the following alarms, displays, and controls in the MCR:

(1) Displays of radiation, hydrogen and oxygen levels.

or automatic (2) Alarms for radiation levels, and for hydrogen and oxygen gas concentration
els.of oxygen

(3) Manual system-level initiation for--eac-h-CAMS-di-vision. monitoring

Inspections, Tests, Analyses and Acceptance Criteria equipment

Table 2.3.3 provides a definition of the inspections, tests, and/or analyses, together with

associated acceptance criteria, which will be undertaken for the Containment

Atmospheric Monitoring System.

2.3.3-2 Containment Atmospheric Monitoring System
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[oxvcenlhvdroaen monitorina euiuloment I
r

0:oxygen/hydrogen monitoring equipment Coxygen/hydrogen monitoring
equipment

Inspections, Idfs-, A -• hat-lyses and en
CD

Design Commit ent Inspections, Tests, Analyses
1. The equipment comprisi the CAMS is 1. Inspecti/ n of the as-built system will be

defined in Section 2.3.3. conducted.
CS

2. Operation of each CAMS division can be 2. Tests ef-eaeh-division of the as-built
activated manually by the operator or CAMS will be conducted using manual
automatically. of radiation channels controls and simulated automatic

initiation signals. each of

(n 3. Each CAMS division is powered from its 3.
respective divisional Class 1 E power a. Tests will be performed o e CAIV
source. In the CAMS. independence is .. .. .. . .

ring System /
riteria

Acce/tance Criteria

IS

provided between Class 1E divisions, and
between Class 1 E divisions and non-Class
1E equipment.

Dy providig a test signal to only one
Class 1E division at a time.

b. Inspection of the as-built Class 1 E
divisions-in-the-C-AMs will be
performed.

radiation channels

4. Inspections will be performed on the
main control room alarms, displays and
controls for the CAMS.

1. The as-built 9'AMS conforms with the
description O.Section 2.3.3.

2. Each CAMS division is activated upon
receipt of the test signals.

3.

a. The test signal exists only in the Class
1E division under test in the CAMS.

b. In the CAMS, physical separation or
electrical isolation exists between
Class 1E divisions. Physical
separation or electrical isolation exists
between these Class 1E divisions and
non-Class 1E equipment.

4. Alarms, displays and controls exist or can
be retrieved in the main control room as
defined in Section 2.3.3.

Cb

4. Main control room alarms, displays and
controls provided for the CAMS are as
defined in Section 2.3.3.

0z

R
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SFG S-B PCS PCS FCS-G
•. " -2 2

O RECOMBINER RECOMBINER

UNIT B DRYWELL RPV UNIT C

CFFm

2 2L I

RHR ["FCS-B FCS-Cj RHR

NOTE--.
1- CLASS.--E-ELECTRICALPOWER-FOR-FCS.-UNIT B-IS SUPPLIED-FROM-DIVISION-.II-EXCEP-T--FOR-T-HE

PNEUMATIC- ISOLATION VALVE DUAL-SOLENOIDS,-WHICH -IS- DIVISIONS-I-AND-lI-UNIT- C- IS-SUPPLIED
FROM-DIVISION III-EXCEP-T-FOR-THE OUTBOARD-PNEUMATIC-ISOLATION-VAL-VE-DUAL-SOLENOIDS-
WHICH ARE DIVISION.I.AND-II;

Figure 2.14.8 Not Used
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List of Acronyms (Continued)

ECLL Electric Room Combustible Loading Limit

ECP Electrochemical Potential or Engineering Computer Program

EDG Emergency Diesel Generator

EDM Electrodischarge Machining

EHC Electrohydraulic Control

EMC Electromagnetic Compatibility

EMI Electromagnetic Interference

EMS Essential Multiplexing System

EOEC End of Equilibritum Cycle

EOF Emergency Operations Facility

EPD Electric Power Distribution

EPFM Elastic-Plastic Fracture Mechanics

EPG Emergency Procedure Guideline

EPRI Electrical Power Research Institute

EPZ Emergency Planning Zone

EQD Enviromental Qualification Document

ESD Electrostatic Discharge

ESF Engineered Safety Feature

ESFAS Engineered Safety Features Actuation System

ESS Extraction Steam System

ESW Essential Service Water

ETA Event Tree Analysis

ETS Emergency Trip System

F/D Filter-Demineralizer

FATT Fracture Appearance Transition Temperature

FCS Feedwater Control System

•FCS F~a-muabiii-y-.Con-el-Sysem

FCU Fan Coil Unit

FCV Flow Control Valve

FDA Final Design Approval

FDSA Filled Drum Stock Area

FDWC Feedwater Control

FHA Fuel Handling Accident

FHB Fuel Handling Building

FIV Flow-Indcuced Vibration

FIVE Fire Induced Vulnerability Evaluation

List of Acronyms xi
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FCU Fan Coil Unit

FCV Flow Control Valve

FDA Final Design Approval

FDSA Filled Drum Stock Area

FDWC Feedwater Control

FHA Fuel Handling Accident

FHB Fuel Handling Building

FIV Flow-Induced Vibration

FIVE Fire Induced Vulnerability Evaluation

FMCRD Fine Motion Control Rod Drive

FMDC Fine Motion Driver Cabinet

FMEA Failure Mode and Effects Analysis

FN Ferrite Number

FPC Fuel Pool Cooling and Cleanup

FPS Fire Protection System

FPS Freeze Protection System
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H2 & 02 monitors are no longer required to mitigate
design-basis accidents

1.2.2.4.3 Containment Atmospheric Monitoring System

The Containment Atmospheric Monitoting System (CAMS) measures, records and

alarnms the radiation levels and the oxyg n and hydrogen concentration levels in the

primary containment under post-accidejit conditions. -t-is-au-t fiat-tiIy-p1-i-n-se1-viee

1.2.2.5 Core Cooling System

In the event of a breach in the RCPB that results in a loss of reactor coolant, three
independent divisions of ECCS are provided to maintain fuel cladding below the
temperature limit as defined by I OCFR50.46. Each division contains one high pressure
and one low pressure inventory makeup system.

1.2.2.5.1 Residual Heat Removal System

The Residual Heat Removal (RHR) System is a system of pumps, heat exchangers, and
piping that fulfills the following functions:

(1) Removes decay and sensible heat during and after plant shutdown.

(2) Injects water into the reactor vessel following a LOCA to reflood the core in
conjunction with other core cooling systems (Subsection 5.5.1).

(3) Removes heat from tle containment following a LOCA to limit the increase
in containment pressure. This is accomplished by cooling and recirculating
the suppression pool water by containment sprays.

1.2.2.5.1.1 Low Pressure Flooder

Low pressure flooding is an operating mode of each RHR system, but is discussed here
because the low pressure flooder (LPFL) mode acts in conjunction with other injection
systems. LPFL uses the RHR pump loops to inject cooling water into the pressure vessel.
LPFL operation provides the capability of core flooding at low vessel pressure following
a LOCA in time to maintain the fuel cladding below the prescribed temperature limit.

1.2.2.5.1.2 Residual Heat Removal System Containment Cooling

The RHR System is placed in operation to: (1) limit the temperature of the water in the
suppression pool and the atmospheres in the drywell and suppression chamber
following a design basis LOCA; (2) control the pool temperature during normal
operation of the safety/relief valves and the RCIC System; and (3) reduce the pool
temperature following an isolation transient. In the containment cooling mode of
operation, the R-HR main system pumps take suction fi-om the suppression pool and
pump the water through the RHR heat exchangers, where cooling takes place by
transferring heat to the service water. The fluid is then discharged back either to the

General Plant Description 1.2-15
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kIO-Lekleshe-iaim biiity-con-i zol-sys~tenAi+-nes

(11) Isolates the crywell sumps drain lines

(12 Isolates the fission products monitor sampling and return lii es

(13) itiates withdrawal of the automated traversing incore p obe

IIn addition to the above functions, LDS monitors leakage insicI the drywell from the
following sourc and annunciates the abnormal leakage levaes in the control room:

(1) Fission pr ducts releases
Islo Thi (Ie a

(2) Condensate I w from the hrywell air coole This page was
replaced by page

(3) Drywell sump •1ev1 changes C1 66

(4) Leakages from valves, tems equipped x dth leak-off lines

Other leakages from the FMCRDs, the SRV .and from the reactor vessel head seal flange

are monitored Iy their respective s. tsenm.

1.2.2.5.4 Reactor Core Isolation Cooling Sys' e.

The RCIC System provides makeu watert the reactor vessel when the vessel is isolated

and is also part of the emergenc core coolii .- network. The RCIC System uses a steam-
dliv'en turbine-pump unit and( perates automa'týcally in time and with sufficient coolant
flow to maintain adequate water level in the rea or vessel for events defined in

/Section 5.4.

One division contains/lhe RCIC System, which consist ,of a steam-driven turbine which
drives a pump assen/ly and the turbine and pump acces ries. The system also includes
piping, valves, anl cnstrumentation necessary to implemert several flow paths. The
RCIC steam supply line branches off one of the main steamlmnes (leaving the RPV) and
goes to the R 'C turbine with drainage provision to the main ondenser. The turbine
exhausts to ie suppression pool with vacuum breaking protecti l. Makeup water is
supplied f/om the condensate storage tank (CST) or the suppress \ n pool with
preferr source being the CST. RCIC pump discharge lines includl the main

clisch,. ge line to the feedwater line, a test return line to the suppressi n, pool, a

miln,t'umn flow bypass line to the suppression pool and a cooling water s ply line to
ar/iliary equipment.

/ .aFollowing a reactor scram, steam generation in the reactor core continues at a -educed
rate due to the core fission product delay heat. The turbine condenser and the
feedwater system supply the makeup water required to maintain reactor vessel

inven tory.

General Plant Description 7.2-17
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1.2. .15.5 PCV Pressure and Leak Testing Facility

The PCV pressure and leak testing facility is a special areajust outside the contai/m ment.

It provides instrumentation for conducting the PCV pressure and integrated eak rate

1.2.2.15.6 iAtospheric Control System

The Atn ospheric Control System is designed to establish and mai iPn an• inert
atmosphe, within the primary containment during all plant op rating modes except

during plan Ihutdown for r-efuielinig or mainiteniance.k/c

The Atmrospheri \Conitr-ol System iis summiiiarized in Sub3)s tion 6.2.5.2.1.

1.2.2.15.7 Drywall Cooling System

The Drywell Cooling Sy),,. em is summarized in Subsection 9.4.9.2.

1-.2-.2415-8-Flarnmabilit-y-Contro[S'ý-ys em
A-re ee-em b i--iner-sys-tenI--is-p rvide -to--ewt>$,.l-t-he-eone-em -tva-t~i o~n~-of yd- oge , nand -ox-ygen

1.2.2,15.9 Suppression Pool Temperature Monitoring System
The Suppression Pool Teneaue )
TeSupprction 7.6.1.. T ure Monitoing (SPTM) System is sunmmarized in
Subsection 7.6.1.7.1. / This page was/ " /replaced by page

1.2.2.16 Structures and Servicing Systems rC-167

1.2.2.16.1 Foundation WorO(

The analytical esign and evaluation methods for the cot tainment and Reactor

Building w• s labs and foundation mat and foundation s ' are summarized in

Subsectio '6.8.1.4. 1.1.

1.2.2.16.2 Turbi Pedestal

T ie description for the turbine pedestal is the same as that for foun dtion work in

//It'ubsection 3.8.1.4.1.1.

1.27 '6.3 Cranes and Hoists

/ The cranes and hoists are summarized in Subsection 9.1.

1.2-36 General Plant Descrintion
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Figure 1.2-8 Reactor Building, Arrangement Plan at Elevation 12300mm
{{ {Security-Related Infornation - Withheld Under 10 CFR 2.390} }}
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Table 1.7-1 Piping and Instrumentation and Process Flow Diagrams

Tier 2 Fig. No. Title Type

4.6-8 CRD System P&ID

4.6-9 CRD System PFD

5.1-3 Nuclear Boiler System P&ID

5.4-4 Reactor Recirculation System P&ID

5.4-5 Reactor Recirculation System PFD

5.4-8 Reactor Core Isolation Cooling System P&ID

5.4-9 Reactor Core Isolation Cooling System PFD

5.4-10 Residual Heat Removal System P&ID

5.4-11 Residual Heat Removal System PFD

5.4-12 Reactor Water Cleanup System P&ID

5.4-13 Reactor Water Cleanup System PFD

6.2-39 Atmospheric Control System P&ID

6-2-40 F] amm a bility-Centroet-Systerm P&lD

6.3-1 High Pressure Core Flooder System PFD

6.3-7 High Pressure Core Flooder System P&ID

6.5-1 Standby Gas Treatment System P&ID

6.7-1 High Pressure Nitrogen Gas Supply System P&ID

9.1-1 Fuel Pool Cooling and Cleanup System P&ID

9.1-2 Fuel Pool Cooling and Cleanup System PFD

9.2-1 Reactor Building Cooling Water System P&ID

9.2-2 HVAC Normal Cooling Water System P&ID

9.2-3 HVAC Emergency Cooling Water System P&ID

9.2-4 Makeup Water System (Condensate) P&ID

9.2-5 Makeup Water System (Purified) P&ID

9.2-7 Reactor Service Water System P&ID

9.3-1 Standby Liquid Control System P&ID

9.3-1A Standby Liquid Control System PFD

9.3-6 Instrument Air System P&ID

9.3-7 Service Air System P&ID

9.4-1 Control Building HVAC PFD

9.4-8 Drywell Cooling System P&ID

9.5-1 Suppression Pool Cleanup System P&ID

1.7-2 Drawings
C-8
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Table 1.8-20 NRC Regulatory Guides Applicable to ABWR

Appl. Issued ABWR
No. Regulatory Guide Title Rev. Date Applicable? Conments

I

1.1 \Net Positive Suction Head for Emergency 0 11/70 Yes
' ore Cooling and Containment Heat
R moval System Pumps

1.3 Assu` ptions Used for Evaluating the 2 6/74 Ye,9
Potenti Radiological Consequences of a /
Loss-of- olant Accident for Boiling Water
Reactors \

1.4 Assumptions_.sed for Evaluating the 2 6/74 No PWR only
Potential Radiol'ogical Consequences of a
Loss-of-Coolant Ac.cident for Pressurized
Water Reactors \ \

1.5 Assumptions Used for Evaluating the 0 / 3/71 Yes This page
Potential Radiological Con equences of a replaced
Steamline Break Accident fo Boiling Water
Reactors \ C-168

1.6 Independence Between Redunda it Standb' 0 3/71 Yes
(Onsite) Power Sources and Betwe•eq\Th ir
Distribution Systems 13 3/07

1.7 Control of Combustible Gas Conce ratioi s 2 11/78 Yes
in Containment Following a Loss-,f-Coolant,
Accident

1.8 Personnel Selection and Training - -, .. See Table
17.0-1

1.9 Selection, Design, Quali, /ication, and Testing 3 7/93 Yes
of Emergency Diesel-,Generator Units Used
As Class 1E Onsite Electric Power Systems
at Nuclear Plants

1.11 Instrument Lines Penetrating Primary 0 3/71 \Yes
Reactor Containment

112 Instrume ftion for Earthquakes 1 4/74 o NA

1.13 Spent uel Storage Facility Design Basis 1 12/75 Yese

1.14 Reactor Coolant Pump Flywheel Integrity 1 8/75 No PWR only

1.16 eporting of Operating Information - 4 8/75 --- OL
Appendix A Technical Specifications Ap icant

1.20 Comprehensive Vibration Assessment 2 5/76 Yes
Program for Reactor Internals During

o Preoperational and Initial Startup Testing

was
by page

Conformance with Standard Review Plan and Applicability of Codes and Standards
C-9

1.8-25



NEDO-33330
Revision 0

Rev. 0

ABWR Design Control Document/Tier 2

probability of steamline flooding by ECCS is extremely low. There is no high dr 11
pressure signal that would inhibit this logic system.

In the ABWR design, each of three RHR shutdown cooling lines has its own eparate
containment penetration and its own separate source of suction from the r actor vessel.

A.ternate shutdown using the SRV is therefore not required for the. AB) in order to

metsingle failure rules. Hence, the ABWrR does not require SRV\ tes ng with liquid
unde~ ow pressure conditions associated with this event as require in past BWrRs.

1A.2.10 Relief and Safety Valve Position Indication [Ill.D.3]

NRC Position. •
Reactor Coolan System relief and safety valves shall be prvided with a positive

indication int the--cntrol room derived from a reliable w('lve-positioni detection device
or a reliable inrdicatieof flow in the discharge pipe/

Response
The ABIAsR Standard Pla nt RVs are equipped w dih position sensors which are qualified

as Class 1E components. These are used to monitor valve position.

In addition, the downstream pip reiom, eanh valve line is equipped with temperature

elements which signal the annunccia or id the plant process computer when the
temperature in the tailpipe exceeds t 31 predetermined setpoint.

These sensors are shown on Fig•' -5.1-3 uclear Boiler System P&ID). Tas
replaced by page

1A.2.11 Systems Reliability [II.E.3.21 C-170

This TMI action plan item upersedec by USI A-4,. USI A-45 is addressed ini Appendix

19B. /L"
1A.2.12 Coordinated Study of Shutdown Heat Removal Requirements [II.E.3.31

ThiS TMI actioini ýan item superseded by USI A-45. USI A-4 isaddressed in Appendix

1 9B.

-1Av2-.13-Contain mer t-Design-Dedicated- -enet-ration-[-•LE-.41-] x

NRC-Pozsition
Fe-id---lesign s-w+h--e x-ternaH ]-4do:gen ~e c-&r mbii~m-esr-ipm \e-r tdedea
-eo~i a~-i1-me-n-p~e-Re at~ 1-is-se-t-hft-i-asstlmi-, g-a-sh-•gI e-f-ai1tw•+,+ ystem s-ca-n

bi --o~n-n-eeted-o-t-lcoh ine ~ --'tmoper:

/Response

. Ah -F 1arab4mt-C-e•-n4÷e l -Sye-T4s-pe--utii-e s4w-p ee•nme.bth-ei-ra4t&n-f-e yge 1

bile

1A-12 Response to TMI Related Matters
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aeti ve-faik+*-e-.T-he-FGS-is-des c-i l)ed-Hi--Stbsec4-Eo n-6.-2-l.

1A.2.14 Containment Design-Isolation Dependability [I1.E.4.2]

NRC Position

(1) Containment isolation system designs shall complywith the recommendations

of the Standard Review Plan, Subsection 6.2.4 (i.e., that there be diversity in
the parameters sensed for the initiation of containment isolation).

(2) All plant personnel shall give careful consideration to the definition of
essential and non-essential systems, identify each system determined to be
non-essential, describe the basis for selection of each essential system, modify,

their containment isolation designs accordingly, and report the results of the
reevaluation to the NRC.

(3) All nonessential systems shall be automatically isolated by the containment

isolation signal.

(4) The design of control systems for automatic containment isolation valves shall
be such that resetting the isolation signal will not result in the automatic
reopening of containment isolation valves. Reopening of containment
isolation valves shall require deliberate operator action.

(5) The containment setpoint pressure that initiates containment isolation for

non-essential penetrations must be reduced to the minimumn compatible with
normal operating conditions.

(6) Containment purge valves that do not satisfy the operability criteria set forth
in Branch Technical Position CSB 6-4 or the Staff Interim Position of October

23, 1979 must be sealed closed as defined in SRP 6.2.4, Item II.6.f during
operational conditions 1, 2, 3, and 4. Furthermore, these valves must be
verified to be closed at least every 31 clays.

(7) Containment purge and vent isolation valves must close on a high radiation

signal.

Response

(1) The isolation provisions described in the Standard Review Plan, Subsection
6.2.4 (i.e., that there be diversity in the parameters sensed for the initiation of
containment isolation) were reviewed in conjunction with the ABWrR

Standard Plant design. It was determined that the ABWR Standard Plan is
designed in accordance with these recommendations of the SRP.

Response to TMI Related Matters IA-13
C-11
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1AA.3.2 Vital Area and Systems

A vital area is any area which will or may require occupancy to permit all operator to aid
in the mitigation of or recovery from an accident. Areas which must be considered as

vital after all accident are the control room, technical support center, sampling station,
sample analysis area and the HPIN nitrogen supply bottles.

The vital areas also inlclude consideration (in accordance with NUREG- 0737, II.B.2) of

the post-L-OCA-lhydroge-n-c-ont-iol-systt.em- containment isolation reset control area,
manual ECCS alignment area, motor control center and radwaste control panels.

However, the ABWR design does not require a containment isolation reset control area
or a manual ECCS alignment area, as these functions are available from the control
room. Those vital areas which are normally areas of mild environment, allowing

unlimited access, are not reviewed for access.

Essential systems specific to the ABNNTR to be considered post-accident are those for tile
ECCS, fission product and ee-ni--bust-ible-gas control and the auxiliary systems necessary

for their operation (i.e., instrumentation, control and monitoring, power, cooling
water, and air cooling).

1AA.3.3 Post Accident Operation

Post-accident operations are those necessary to (1) maintain the reactor in a safe
shutdown condition, (2) maintain adequate core cooling, (3) assure containment

integrity, and (4) control radioactive releases within IOCFRIOO guidelines.

Many of the safety-related systems are required for reactor protection or to achieve a

safe shutdown condition. However, they are not necessarily needed once a safe
shutdown condition is achieved. Thus, the systems considered herein are the

engineered safety features (ESF) (Chapter 6) used to maintain the plant in a safe
shutdown condition.

For purposes of this review, the plant is assumed to remain in the safe shutdown

condition.

The basis for this position is that the foundation of plant safety is tile provision of

sufficient redundancy of systems and logic to assure that the plant is shut down and that
adequate core cooling is maintained. Necessary shutdown and post-accident operations
are performed fr-om the control room, except for the post-accident sampling station,

the sample analysis area, and two manual nitrogen reserve supply valves.

1AA-4 Plant Shielding to Provide Access to Vital Areas
C - 12
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\ safety-related, or included in the systems of Table 3.2-1. It does however, represent
rincipal components which are needed to operate, generally during post accide

oerations. For example, most ECCS valves are normally open, and only a pum/
disch arge valve needs to open to direct water to the reactor. Similarly, the ins 1ment

transn \ýtters shown are those which would provide information on long-ter system
perform -ice post-accident. Control room instrumentation is not listed, since it is all in
an accessible area where no irradiation degradation would be expecte . Passive
elements suc as thermocouples and flow sensors are not listed altho- igh they are

environmental qualified. The components listed under main steaiZ (B21) are those

for ECCS functio, or monitoring reactor vessel level. Suppressioi ool level is included

with the HPCF insti nientation.

1AA. 5.1.3 Combustible Gas Control Systems and A iyw'aries d'r-q/

Flammability control in th primary coneiin;ent is achi/t ed by an inert atmosphere

during all plant operating monles except operator acc sfoe refueling and maintenance
a-d-a-ireeom-bi-nle-sys-em-to-eo, t-relxygen-piod ,-b- adiolysi-s The high pressure
nitrogen (HPIN) gas supply is de6Hribed in Subs5 ,ction 1.2.2.12.13. The Containment

Atmospheric Monitoring System (%•4S) meastnres and records containment
oxygen/hydrogen concentrations under pos accident conditions. It is automatically

initiated by detection ofa LOCA (Subse io 7.6.1.6). Table IAA-3 lists the combustible
gas control principal components and tIe- locations. This page was

,/.t, \replaced by page
1AA.5.1.4 Fission Product Removal and Control Systems and Auxiliaries C17, /

Engineered Safety Feature (ESF) 5lter systems arthe Standby Gas Treatment System
(SGTS) and the control build.in Outdoor Air Clean"-up System. Both consist ofr d n a tsystems, designed f acr i-ei s r

redundant saccident conditions a cI are controlled from the
control room. Thi SGTS filyers the gaseous effluent flo the primialy and secondary
containment when requir (I to limit the discharge of radi activity to the environment.
The system function iscescribed in Subsection 1.2.2.15.4.

portion of the Co trol Building heating ventilating and air-co clitioning (HVAC)
provides detectio and limits the introduction of radioactive mate 'al and smoke into
the control roo i. This portion is described Subsection 9.4.1.1.3.03

The CAMS escribed in the previous section also measures and records ontainment
area radi, ion under post-accident conditions. A post-accident sampling sys em (PASS)
obtains ontainment atmosphere and reactor water samples for chemical anl\
radio iemical analysis in the laboratory. Delayed sampling, shielding, remote o erated
val s and sample transporting casks are utilized to reduce radiation exposure. +1k
smples are manually transported between the PASS room in the Reactor Building ndl
the analysis laboratory in the service building. The system is described inl

Plant Shielding to Provide Access to Vital Areas 1AA-9
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Table 1AA-3 Post-Accident Combustible Gas Control Systems and Auxiliaries

Equipment MPL Location

HPIN

Nitrogen Storage Bottles P54-AOO1A Thru V By Valve Rm (RB)

Supply Pressure P54-PT002A, B, 004, 005 By Valve Rm (RB)

FCS

Recom b inc r-&-Auxi~liaries T49 -A00-1A 7B (PC-)

RH R-Goo oli nglls e I--Va.Ive T49-F008;0-10;-A,-B (P-C-)SG)

Flow T49-FT002-O04;--A7B tnst7-Rae-k-Rm-AB4SC-)

Pressu re T49-P-T003A7B I nst--Raek-Rm.-A7 B-(SC-)

CAMS

Hydrogen, Oxygen Elements D23-H 2 , 02 Rack A,B CAMS Rm. A,B (SC)

Gas Measurement D23-Gas Cal. Rack A,B CAMS Rm. A,B (SC)

Gas Elements D23-Gas Cal. Rack A,B CAMS Rm. A,B (SC)

DW Gas Valve D23-FO04A,B CAMS Rm. A,B (SC)

WW Gas Valve D23-F006A,B CAMS Rm. A,B (SC)

Essential HVH (HVAC) U41-D113,114 CAMS Rm. A,B (SC)

Gas Supply D23-Gas Cyl. Rack A,B CAMS Rm. A,B (RB)

(PC)-Primary Containment

(SC)-Secondary Containment

(RB)-Reactor Building outside (Secondary Containment)

1AA- 14
C - 14
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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

R10 R35 Electrical Wiring Penetration

R11 R40 Combustion Turbine Generator

R12 R42 Direct Current Power Supplyt

R13 R43 Emergency Diesel Generator Systemt

R14 R46 Vital AC Power Supply

R15 R47 Instrument and Control Power Supply

R16 R51 Communication System

R17 R52 Lighting and Servicing Power Supply

S Power Transmission Systems

S1 S12 Reserve Auxiliary Transformer

T Containment and Environmental Control Systems

TO T10 Primary Containment System

T1 T11 Primary Containment Vessel

T2 T12 Containment Internal Structures

T3 T13 Reactor Pressure Vessel Pedestal

T4 T22 Standby Gas Treatment System t

T5 T25 PCV Pressure and Leak Testing Facility

T6 T31 Atmospheric Control System

T7 T41 Drywell Cooling System

T8 T49 Flam mability--ControI-System

T9 T53 Suppression Pool Temperature Monitoring System t

U Structures and Servicing Systems

U1 U21 Foundation Work
* 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.

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

Quality
Quality Assur-
Group ance

Safet Classi- Require- Seismic
Principal Componenta ClassU Locationc ficationd mente Categoryf Notes

T8 Flammability-Control
System

2 SC B B

T9 Suppression Pool Temperature Monitoring System

1. Electrical modules
with safety-related
functions

2. Cable with safety-
related functions

U1 Foundation Work

3 C,X,SC,
RZ

3 C,X,SC,
RZ

2/3 C,SC,RZ

B

B

B

EU2 Turbine Pedestal

U3 Cranes and Hoists

N T

1. Reactor Building crane

2. Refueling Platform

3. Upper Drywell
Servicing

4. Lower Drywell
Servicing

5. Main Steam Tunnel
Servicing

6. Special Service Rooms

N

N

N

N

N

SC

SC

C

C

M

E

E

E

E

E

E

E

-- (x)
-- (x)

N SC,RZ,T,
W,X

N SC,RZ,XU4 Elevator

Notes and footnotes are listed on pages 3.2-54 through 3.2-61

3.2-50 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 (a) (c) (d) (e) (f) Fig.(g)

F025 6 Cooling water supply line to
HECW refrigerator PCV

F026 6 Cooling water supply line to
HECW refrigerator maintenance
valve

3 B A S E2 9.2-1
sh. 2,5,8

3 B P El 9.2-1
sh. 2,5,8

F027 6 Cooling water line to HECW 3
refrigerator bypass line

F028 6 Cooling water return line from 3
HECW refrigerator

F029 2 Cooling water supply line to FPC 3
Hx

F030 2 Cooling water return line from FPC 3
Hx

F031 2 Cooling water supply line to FPC 3
pump room air conditioner

F032 2 Cooling water return line from FPC 3
pump room air conditioner

F033 2 Cooling water line to PCV 3
Atmospheric Monitoring System
clr

F034 2 Return line from PCV Atmospheric 3
Monitoring System clr

F035 2 Cooling water supply line to SGTS 3
room air conditioner

F036 2 Cooling water return line from Rm. 3
SGTS room air conditioner 425/

436
F037 2 Cooling water supply line to FG -- 3

room air conditioner

B P

B P

B P

B P

B P

B P

B P

B P

B P

B P

B P

B P

B P

B P

El 9.2-1
sh. 2,5,8

El 9.2-1
sh. 2,5,8

E1 9.2-1
sh. 2,5

E1 9.2-1
sh. 2,5

E1 9.2-1
sh. 2,5

E1 9.2-1
sh. 2,5

E1 9.2-1
sh. 2,5

E1 9.2-1
sh. 2,5

El 9.2-1
sh. 2,5

El 9.2-1
sh. 2,5

El 9.2-1
sh. 2,5

E1 9.2-1
sh. 2,5

E1 9.2-1
sh. 2,5,8

E1 9.2-1
sh. 2,5,8

El 9.2-1
sh. 2,5,8

F038

24/
436]

F040

2 Cooling water return line from
FCS room air conditioner

3 Cooling water supply line to RHR
equipment room air conditioner

3 Cooling water return line from
RHR equipment room air
conditioner

3

3

3

F041 3 Cooling water supply line to RHR
pump motor

3 B P

Mechanical Systems and Components 3.9-123
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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)

F804 2 DW/WW differential pressure 2 B P El 6.2-39
instrument line valve sh. 2

F805 2 DW/WW differential pressure 2 A I,P L, P RO 6.2-39
instrument isolation valve sh. 2

DOO1 1 Wetwell overpressure rupture disk 2 D I,P Rplc. 5 yr 6.2-39
sh. 1

D002 1 Wetwell rupture disk 2 D I,P Rplc. 5 yr 6.2-39
sh. 1

T49-Fla m m ability-Controel-Syste m-Valves

F001 2 Ilnlet-line-f-rom-d-rywell-inboa rd 2 A IA L-FP 2-yr 6-2-40
isolation-valve S 3-mo

F002 2 tn let-line-fro m-drywel I-outboa rd 2 A 17A L-rP 2-yr 6:2-40
isolation-valve S 3-mo

F003 2 Flow-c-ontrol-valve-foer-t-he-FCS-i nlet 3 B A P -2-yr 6-2-40
line-f rm-d rywell S 3-me

F004 2 Blower-bypass-line-flow contr-ol 3 B A P 2-yr 6-2-40
valve S 3-me

F005 2 Blower-d ischa rge-li ne-to-wetwel 1 3 C A S RO 6;2-40
e-heek-valIve4h9-)

F006 2 Disehar-ge-li ne-to-wetwcll-outbeard 2 A 17A L--P 2-yr 6-2-40
isolation-valve S 3-mo

F007 2 Disc-ha-rge- line-to-wetwel-t-inbeard 2 A 17A L-,P -2-yr 6-2-40
isolation-valve S 3-mo

F008 2- ooli ng-wat-er-supply-li ne-from-the 3 B A P 2-yr 6-.2-40
RHR-System-MO-V S 3-me

F009 2 G-ooling-water-su pply-Ii ne 3 B P E-1 672-40
maintenance-valve

FO-1-0 2 Cooling-wate r-suppty-4iine 3 B A P 2-yr 6-2-40
admission-MOV S 3-mo

F0-1-3. 2 Inlet line-from-drywel I-d r-ain-line 3 B P E-1- 6.2-40

valve

F0-14 2 Blower-drain-line-valve 3 B P E-1 &62-40

FO- 5 1- Blower-d isehar-ge-li ne-to-wetwel1 2 A, C-A R 6-yr 6-2-40
p ressu r-e-re I ief-va lve L R0

FO-16 2 BBlower-diseh a rge--i ne-4o-wetwcll 2 AC 17A L-,-S RO 6-2-40
pressure-relief-linc-eheck-valve
(-ha)

3.9-137 Mechanical Systems and Comoonents
I q
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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)

F504 2 Inlet-tiae-f-Fem-drywe]44est-tine 2
valve

F502 2 Diseharge-line-to wetwell-test-line 2
valve

F504 2 Blower-suc-t-ion-line-test-line-valve 3

F505 2 Blower-diseharge-line-test-line 3
valve

F506 2 Dr-ain-ine-to-low conductivity 3
waste-4L-C-W-valve

F507 2 C-ool-i ng-wat-er-supply-tine-test--line -3
valve

F-701 2 FE--T49-FE002-upstream 3
instrurment-line-root-valve

F-7-02 2 FE-T49-FE002-downst-rearn 3
instrument-]line-root-valve

F703 2 Blower-suet-ion-line-pr-essu-r-e 3
instrument-line •root-valve

F-704 2 FE-T49-FE004 upstream 3
i-n str-u m er-l-.ine-Fet-v-alIve

F-7-0 5 2 FE-T-49-FE004-downstream 3

i n strum e nt-li ne-root-va lve

U41 Heating, Ventilating and Air Conditioning System

F001 2 Secondary containment supply 2
isolation valve

F002 2 Secondary containment exhaust 2
isolation valve

F003 3 Secondary Containment 2
divisional supply isolation valve

F004 3 Secondary Containment 2
divisional exhaust isolation valve

F007 4 MCR area HVAC bypass line 2
isolation valve

F008 4 MCR area HVAC supply isolation 2
valve

F009 4 MCR area HVAC emergency HVAC 2
supply

B P

B P

E-4 6.2-40

E-1- 6-.2-40

B

B

P

P

El-4

E-1-

6.2-40

6.2-40

B P

B P

B P

B P

B P

B P

B P

Valves

B A P
S

B A P
S

B A P
S

B A P
S

B A P
S

B A P
S

B A P
S

E-l- 6r2-40

E-1- 6.2-40

E-1- 6.2-40

E-l- 6.2-40

E-1- 6-.2-40

E-1- 62-40

2 yr
3mo

2 yr
3mo

2 yr
3mo

2 yr
3mo

2 yr
3mo

2 yr
3mo

2 yr
3 mo

9.4-3
sh. 1

9.4-3
sh. 1

9.4-3
sh. 1

9.4-3
sh. 1

9.4-3
sh. 1,2

9.4-3
sh. 1,2

9.4-3
sh. 1,2

Mechanical Systems and Components 3.9-138
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Table 31-13 Thermodynamic Environment Conditions Inside Reactor Building
(Secondary Containment) Plant Accident Conditions1 (Continued)

Plant Zone/Typical Equipment lime2

1 (h) 6 (h) 12 (h) 100 (day)

FPC (cooling system, SPCU
[makeup water system] valve,
pump motor, heat exchanger,
instrument, control electric
equipment) cable sources of
electricity, pipe spaces
[Figs. 1.2-9/9.1-1]

CUW (Pump, valve,
non-regen. and regen. heat
exchangers, pipe spaces, filter
demin filter demin. valve
rooms) corridor
[Figs. 1.2-4/5.4-121

F-GS-6 valves-ineluding
iso l atie n-va lve--(r-eeo m b in e r
instr+jrm entren-t-rels)-elect-riea I
equipment--(power-souree
cables)

[ Figs-4%2-8/6T2-40]

Temperature (KC)
Pressure (kPaG)
Humidity (%)

Temperature (KC)
Pressure (kPaG)
Humidity (%)

Tem mpe-r-ature-(-C)
Pressure-(kP-aG-)
HLumidity-(-%-)

120
102.973
Steam

120
102.973
Steam

66
3.43
100

66
0
90 Max

120
102.973
Steam

-1-20
-1-02-97-3
Steam

120
102.973
Steam

-1-20
102.97-3
Ste am

66
3.43
100

66
3;-43
-1-00

66
0
90 Max

66
0
90-Max

Mainsteam Tunnel (Outside secondary containment)

MS isolation valve 5

MS drain isolation valve
Nitrogen line isolation valve 5' 6

Process water line isolation
valve

5,6

[Figs 1.2-2, 1.2-3, 1.2-3a, 5.1-3]

Feedwater isolation valve 5

[Figs 1.2-2, 1.2-3,
1.2-3a/5.1-3]

RCIC, check valve (inside MS
tunnel) [Figs. 1.2-2, 1.2-3, 1.2-
3a/5.4-8]

Temperature (KC)
Pressure (kPaG)
Humidity (5)

Temperature (KC)
Pressure (kPaG)
Humidity (%)

Temperature (KC)
Pressure (kPaG)
Humidity (%)

171
102.973
Steam

171
102.973
Steam

171
102.973
Steam

120
102.973
Steam

120
102.973
Steam

120
102.973
Steam

66
3.43
100

66
3.43
100

66
3.43
100

66
0
90 Max

66
0
90 Max

66
0
90 Max

1. Systems or components located in the Reactor Building outside the secondary containment or in
other buildings and required to support the equipment listed in this table during accident condition
will be qualified to the conditions specified in the equipment qualification design criteria table for
the respective area or building.

2. Time means the time from the occurrence of LOCA.
3. The 102.97 kPaG equipment qualification pressure specified is the structural design basis for the

respective rooms (see Subsection 6.2.3.3) in which this equipment is located and not the saturation
pressure associated with the equipment qualification temperature.

Equipment Qualification Environmental Design Criteria 31-13
C -21
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" Makeup Water (Condensate) System upstream of the injection valve for the purpose

of providing a filling and flushing water source. Another interface with MUWC is
between the pair of valves to the FPC System. The MUWC System is discussed in
Section 3MA.1 1, where it is explained how certain MUWVC upgrades were made that

provide an open path to the CST. The MUWC line cannot be pressurized because
of the open communication to the CST, and the CST is vented to atmosphere.
There is no source to pressurize the MUVIC line because of closed valves in the RHR

System's URS region.

" High Conductivity Waste (Radwaste) for drainage located up stream of the pump
suction. HCW upgrades are discussed in theRadwaste System, Section 3MA. 13.

0 Low Conductivity Waste, (Radwaste) at the end of a branch off of the loop B
mainline down stream of thle RHR heat exchanger. The LCW upgrades are
discussed in the Radwaste System, Section 3MA.13.

" Sampling System at the outlet of the RHR heat exchanger. The Sampling System's

design pressure exceeds the URS design pressure without upgrade.

" Fuel Pool Cooling and Cleanup System on an RHR System discharge branch. FPC

System upgrades are discussed in Section 3MA.8.

* *FIla-n-abi-li ty-CGonw•:ol-Sys t e m--b r-a-n-ehems-o ff-t-h-•e--mainx--di sc-harxge-1li.n c-o w-s t re am-o f
t-he-I- ran• cl-h-t---a-t-r~e t-u-rn-s-to-t-h e-up p r ess i on--pool--T-h e-FC_-S-d-esig-n-pr-ess t-re-e.,,c-eed s

t-lie---RS-d esig-3-p :essu r:e-withl-ou t-upgr-ade-

0 The Fire Protection System and the fire truck connection provide water for the
Alternating Current (AC) Independent Water Addition piping of RHR loop C
upstream of the RPV injection, wetwell spray line, and drywell spray line. The Fire
Protection System piping is designed for 1.37 MPaG and is protected from over
pressure by two locked closed block and bleed valves, RHR-F1OI and RHR-F102, and

a drain pipe between these valves vented to the HCW sump in the Reactor Building.
This design very effectively prevents reactor pressure from reaching the Fire
Protection System. No upgrade to URS is practical or appropriate for the extensive
piping of the Fire Protection System since the system function is not related to

ISLOCA nor is its interconnection a normal plant operational pathway.

3MA.2.3 Upgraded Components - RHR System

A detailed listing of the components upgraded for the RHR System follows, including
identification of those interfacing system components not requiring upgrade.

3MA-2 System Evaluation For ISLOCA
C - 22
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Table 5.2-6 LDS Control and Isolation Function vs. Monitored Process Variables

Monitored
Variables

0

0J

(D
cc

-J
CnCA
a)
1~
0~
-J
C,,
4-
a)

a)
C

I-

U-

(D

a.
I.-
0~

a)
4-
Cu

0

-J
C,,

LDS Control &
Isolation Functions

0
4-

Cu

0.
E

E)

CL
E

E

0
-J

E

W.

0u

X

C)I-
In

C,0.

E
(D

Cu

La

2

Cu

a)

0.
Q*
W

0

U,
U,
cc

CD

0

U,
cc)

(D

U,

LU

a)
c-

a)

Cu
a)

0.
D*r I

0,

fI
0,
(L
(n
Q

o 22

E-

LU

CO C
cc

0,

U-K
4 ~ 4: 4: 4 4 4 4 4 4 4 4 4 4 4 4 -4 ~ * 4 4:

MSIVs & MSL Drain Line Valves

CUW Process Lines Isolation

RHR S/C PCV Valves

RCIC Steamline Isolation

ATIP Withdrawal

DW RAD Sampling Isolation

SPCU Process Line Isolation

DW LCW Sump Drain Line Isolation

DW HCW Sump Drain Line Isolation

RCW PCV Valves Isolation

HNCW PCV Valves Isolation

AC System P&V Valves Isolation

FCS-P-C-V-Va-Iv~e~s-Ilse.atier

R/B HVAC Air Ducts Isolation

SGTS Initiation

L1.5

L2

L3

L3

L2

L3

L3

L3

L1

L1

L3

L-3

L3

L3

x x Ix x

x

x Ix

x*
x

x Ix x

x
C0

xIxI x I x

x

x
x
x
x
x
x
x
x
x
x

x

x

x Ix

Co

Cb

Zo

x

x

x

x

* Head spray valve only
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exception of the makeup valves (50A), all containment purge system CIVs are in closed

position during nornmal reactor operation. The purge and vent valves are open only
during the inerting and de-inerting modes. All containment purge system C1Vs

automatically close upon receipt of containment isolation signal. Also, these valves are
outside containment and accessible should manual actuation be required. Since this
arrangement has adequate redundancy, and independence and is not unduly
vulnerable to common mode failures, it is not necessary to have redundant and

independent CIVs as would be required by.Criterion 54.

6.2.4.4 Test and Inspections

The Containment Isolation System is scheduled to undergo periodic testing during

reactor operation. The functional capabilities of power-operated isolation valves are
tested remote-manually from the control room. By observing position indicators and

changes in the affected system operation, the closing ability of a particular isolation
valve is demonstrated.

Air-testable check valves are provided on influent emergency core cooling lines of the
HPCF and RHR Systems whose operability is relied upon to perform a safety function.

A discussion of testing and inspection of isolation valves is provided in

Subsection 6.2.1.6. Instruments are periodically tested and inspected. Test and/or
calibration points are supplied with each instrument. Leakage integrity tests shall be
performed on the containment isolation valves with resilient material seals at least once

every three months.

6.2.5 Combustible Gas Control in Containment

The Atmospheric Control System (ACS) is provided to establish and maintain an inert

atmosphere within the primary containment during all plant operating modes except
during shutdown for refueling or equipment maintenance and during limited periods

of time to permit access for inspection at low reactor power. The-lan-a-bil4-ty-Contro1

design-basis--me tal- ai-ter--reaetiotn-and-rad-iolysis-eof-wa ter.--T-I-ie-bjeet4ive-of-th ese-sys te ms
is-t-e-pveekt-de-eo-w-busie-n-of-lhydfeogeni-e-,usin-g-*ai-iage-te-esseilii-M-eq-ip mm-&-t--ld
s t~uet-u res=-T-h e41OL-appl-icea~nt4s-req-u+hed-to-provide-a-c-om-pa-rso nwef-eo s ts-a-nd-bene f ts

fe'-a~y-e-tioa-l-,--tevn-t-e-system-of-l-yd-trege-e r-l

6.2.5.1 Design Bases

Since there is no design requirement for the ACS e-FCiS in the absence of a LOCA and

since there is no design basis accident in the ABWAR that results in core uncovery or fuel

failures, the following requirements mechanistically assume that a LOCA producing the
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design basis quantities of hydrogen and oxygen has occurred. Following are criteria that

serve as the bases for design:

(1) The hydrogen generation friom metal-water reaction is defined in Regulatory

Guide 1.7.

(2) The hydrogen and oxygen generation from radiolysis is defined in Regulatory
Guide 1.7.

(3) The ACS establishes an inert atmosphere throughout the primary

containment following an outage or other occasions when the containment
has been purged with air to an oxygen concentration greater than 3.5%.

(4) The ACS maintains the primary containment oxygen concentration below the
maximum permissible limit per Regulatory Guide 1.7 during normal,
abnormal, and accident conditions in order to assure an inert atmosphere.

(5) The ACS also maintains a slightly positive inert gas pressure in the primary
containment during normal, abnormal and accident conditions to prevent air

(oxygen) leakage into the inerted volumnes from the secondary containment,
and provides non-safety-related monitoring of the oxygen concentration in
the primary containment to assure a breathable mixture for safe personnel
access. Essential safety-related monitoring is provided by the Containment
Atmospheric Monitoring System (CAMS), as described in

Chapter 7.

(6) The drhwell and the suppression chamber will be mixed uniformly after the
design basis LOCA (lue to natural convection and molecular diffusion. Mixing
will be further promoted by operation of the containment sprays.

{74
-en-~t~inme n-t--anospi~e re-fol-~-the-esig-n-bas es-l=OCA--withe~t-r-eli-n~g-on

p wg-iI-ng-anA-d-w•-o u•elIe a-sifg-Fadiea-tiv e-nmite:i-il-to-the-el~vif.nmen- t-

(8) The ACS anfl-Fn g(U li-e designed to maintain an inert primary
containment after the design-bases LOCA, assuming a single-active failure.
The backup purge function need not meet this criterion.

(9) Components of the ACS inside the Reactor Building are protected from
postulated missiles and pipe whip, as required to assure proper action.

(10) The ACS has the capability to withstand the dynamic effects associated with a

safe shutdown earthquake without loss of isolation function.
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(11) The system is designed so that all components exposed to the primary
containment atmosphere (i.e., inboard isolation valves) are capable of

withstanding the temperature, humnidity, pressure, and radiation transients

resulting from a LOCA.

(12) The ACS is non-safety class except as necessary to assure primary containment

integrity (penetrations, isolation valves). The ACS and-FGS-a-re designed and
built to the requirements specified in Section 3.2.

(13) The ACS includes a liquid nitrogen storage tank, vaporizer and heater along

with the valves and piping carrying nitrogen to the containment, valves and
piping from the containment to the SGTS and HVAC exhaust line, dedicated
containment overpressure relief line with attached valves and rupture disk,

non-safety oxygen monitoring, and all related instruments and controls. The
ACS does not include any structures or housing supporting the

aforementioned equipment or any ducting in the primary containment.

Figure 6.2-39 shows the system P&ID.

The nitrogen supplied from the ACS shall be oil-free with a moisture content
of less than 2.5 ppm. Filters are provided to remove particulates larger than 5

micrometers.

(14) The system is designed to facilitate periodic inspections and tests. The ACS

can be inspected or tested during normal plant conditions.

(15) The primary containment purge system will aid in the long-term post-accident

cleanup operation. The primary containment atmosphere will be purged
through the SGTS to the outside environment. Nitrogen makeup will be
available during the purging operation.

(16) The ACS is also designed to release containment pressure before

uncontrolled containment failure could occur.

6.2.5.2 System Design

6.2.5.2.1 General

The FGS-and ACS a-re systems designed to control the environment within the primary
containment. T- -F-S-pre 4des-e- n-trot-orer-y4Fgen-ad-e-xygege n i~ate -l4owg
a-L-O CA~-I-h-a~n-her-t edceon-ain-m entmi-g -•aD-y-~ge-~.at in.lu-e

Any oxygen evolution from radiolysis is very slow such that natural convection and
molecular diffusion is sufficient to provide mixing. Spray operation will provide further

6.2-74 Containment Systems
C - 29



NEDO-33330
Revision 0

Rev. 0

ABWR Design Control Document/Tier 2

assurance that the drvwell or wetwell is uniformly mixed. -The--F4-cS-ee-nsits-+sýef- t. e

folwiing-fea-±w-es,-

*ree°onibi iners-pImeess-t-h e-e°rmnbu utibte-gfases-dlrawI-fremr-th-e- mary

e- n{ain'me-'l-T-EI.ywell1

--- re-FG s-a-i-vated-wlen-a-L-OG-o cc-w---Th-l--xy -nd-thyegen
fe 

na- g-i the-reeombi-e rs-afte r-a-g-Ieen-proedi e -t

th e-s-te- p esio -l-pO O]-i,

The ACS proxvdes lid maintains an inert atmosphere i2nthe primary containment

during plant op:ei-at\,,ion. The system is not designed as a contiuous containment
purging system. The exChaulst lineC isolation va'v ,are closed when an inert
condition in the primary ntainmnent has been e/ lished. The nitrogen supply
makeup lines, compensating~for leakage, provict a makeup flow of nitrogen to the
containment. If a LOCA signa\ýs received, th/ACS valves close. Nitrogen purge firom
the containment occurs during shutdown fer /personnel access. Purging is
accomplished with the containme ile, nld exhaust isolation valves opened to the
selected exhaaust path and the nitrogelvtupply valves closed. Nitrogen is replaced by air
in the containment (see Item (3) Shldm wn-Deinerting below this subsection). The

system has the following features:

(1) Atmaospheric mixiniVachieved by na ural processes. Mixing will be enhanced
This page was by operation of the/ontainment sprays, which are used to control pressure in

replaced by page the primary cont,6nment.
C-177

(2) The ACS prii iýry containment nitrogen mak up maintains an oxygen-

deficient a iosphere (<3.5% by volume) in the rimnary containment during
normal o era-tion.

(3) The 4edundant oxygen analyzer system (CAMS) meast res oxygen in the

dil/vell and suppression chamber. Oxygen concentration. are displayed in the
iain control room. Description of safety-related display in rumentation for

containment monitoring is provided in Chapter 7. Electrical r uirements for
equipment associated with the combustible gas control system a-e in

accordance with the appropriate IEEE standards as referenced in hapter 7.

n addition, the ACS provrides overpressure protection to relieve containment pi ssure,

as required, through a pathway fr-om the wetwell airspace to the stack. The pathw, is
isolated during normal operation by a rupture disk.
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The following modes of ACS operation are provided:

(1) Startup-Inerting: Liquid nitrogen is vaporized with steam or electric heaters

to a temperature greater than -7°C and is in~jected into the wetwell and the

drywell. The nitrogen will be mixed with the primary containment

atmosphere by the drvwell coolers in the drywell and, if necessary, by the

sprays in the wetwell.

(2) Nonral-Maintenance of Inert Condition: A nitrogen makeup system

automatically supplies nitrogen to the wetwell and upper drywell to maintain

a slightly positive pressure in the dryWell and wetwell to preclude air leakage

from the secondary to the primary containment. An increase in containment

pressure is controlled by venting through the d(ywell bleed line.

(3) Shutdown-Deinerting: Air is provided to the drywell and wetwell by the

Reactor Building HI-AC purge supply fan. Exhaust is through the drywell and

wetwell exhaust lines to the plant vent, through the HVAC or SGTS, as

required. During shutdown, purge air provides containment access

ventilation.

(4) Overpressure Protection: If the wetwell pressure increases to about 617.8
kPaG(Subsection 19E.2.8.1), the rupture disk will open. The overall
containment pressure decreases as venting continues. Closing the two 250A

air-operated butterfly valves re-establishes containment isolation as required.

(5) ACS, except COPS, primary containment isolation valves, if open, (they are

normally closed) are automatically closed if the drywell high pressure, or
reactor low water level 3 setpoint is reached or if high radiation is detected in

the exhaust flow. (See Table 5.2-6)

The following interfaces with other systems are provided:

(1) Residual Heat Removal System (RHR): The RHR System provides post-

accident suppression pool cooling, as necessary, following heat dlumps to the

pool, including the exothermic heat of reaction released by the design basis
metal-water reaction. This heat of reaction is very small and has no real effect

on pool temperature or RHR heat exchanger sizing. The wetwell spray portion

of the RHR may be activated during a LOCA help mixing by reducing
pocketing. Wetwell spray would also serve to accelerate deaeration of the

suppression pool water, though the impact of the dissolved oxygen on wetwell

airspace oxygen concentration is very small. The -R=H-R-System-at--so-prio\4des
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setpoint in a severe accident, combined with the already low core damage frequency
and reliable containment heat removal, produces an extremely low probability of

significant fission product release. In addition, the elapsed time to rupture disk opening
is greater than 24 hours for most severe accident sequences.

The net risk reduction associated with the implementation of the COPS system in the

design of the ABWR is summarized in Table 19E.2-27 and Figure 19E.2-22. All
sequences which would result in COPS operation were assumed to lead to failure of the

drywell head. This may slightly over predict the probability of drywell head failure since
there will be somewhat more time available for the recovery of containment heat
removal if the COPS system were not present. Table 19E.2-26 indicates a low probability
of RHR recovery in the interval between the time of COPS initiation and the time of

dlryvell head failure if COPS were not present. For the case with firewater addition to
the containment, the probabilit, of RHR recovery during the period of interest is 4%.
Therefore, no significant error is introduced into the calculation.

Table 19E.2-27 indicates that the probability of drywell head failure increases by a factor

of 50 for sequences with core damage (Class I and III) if the COPS system is not present.
For Class II sequences, the loss of containment heat removal may lead to core damage

for those sequences which have drywell head failure. Since the probability of drywell
head failure increases by a large factor without COPS system, the core damage
probability associated with Class II events also increases by the same amount.
Figure 19E.2-22 shows the probability of exceedence versus whole body dose at 0.81
kilometers for the ABWrR and for the ABWrR without the COPS system. The offsite dose

is reduced as a result of the COPS implementation into the design.

6.257 2-7-FIarmm. ability-Co ntr.ol-Ssterm

-(---)- -T-h--FC•S eenlsis~s-of-two -p e•-ma•-euLtly--i-nsta-HedT-sa-fe•t-rel-a-te d-lhl-rna-l-

hiyd-oge-n -reee-nmhi-n-er-s-wi-t-lh-a ssoeia-ted-pi p i ng,-wa-lves,--co-n-mt-ls--ancd

oI-saoawen+atin-.The--r-eeerm-bin er-a-Ci-ts-a-Fe- ec-a-ed-i-n-the-seee~nd.a--

-en-t-a-h-maen-ta-R e -obi-
sl-aown-in-F-igre-6. -2-,1 0.-venmoves-gas-fron i--tl-1--d-yweil1-.reeo n~bi-nes-he-oex-yge n

wii-hyd-rogea-tio--d-re-tu-ri1--ns- gs-th -gas--i-tzu re--al on g-t-h-h-c-eit-e-nset-e-dte--ha e

aFstpp-es o r-fl+ -- b• owe-eemh e i- ooi-t--safti-teilr- n.iFe sfoi:g{-2--)- Syste-s 6.2-87
and-hea~ted-. Hyd-rge n-`and--e gen-m4n--gas-wi..C-be--eeon32~i+ed-irnb-steam
in-lh e-reaet-ieo-el-m*am be-r-a-n~d-eo n dien sed4n-tt-h-s pray-eoole.n__Tl-e--eon-den sae

1-ad-sp~a-y-water ,-iArng--wi4lh-s omn-e-ot:h e-ga sr-a-e-:et urned-te-t-he-vwe-tlI--Th

lyes t-o~f-h-te-g-as-is-i--ec~-led-t-l-ireug-l-t-he-bl owe r-Ceolirng-wat-er:-req-ui-red-fe.r-
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ope*Fat-in-ef-the-systeim-after:-a-L4OA4s-+ak•e+-from-Th~e-R-tR-sys-teIh-TIle

eeliog-vat~er-is-sed-tc-eei-t-he-watei•-appi-n~d--t-he-i:esid ~ml-g-gses-1eavi÷÷g--the
r-e eoi b~ire~r-ptier-teo-r'etu-niin g- t-I-e~m-t~o-th~e--co.la-ti-wrn-ren-t-•

-(-3-). AI-I-pess-r-e-o n
eons id~ered-an--extensi o-n-e f--t-lhe -c-en-Lain- en-t---an d--desi gn e d--te-A8M-E--Se-t-io n

-I-I--,Safety-Glas - Feiieenis-+ide 1-e÷e-d rywe [-nikttp
ei-+•b r-en t~-t-m--rs•a-e-pvoi dd-f•'t- e-tv-re e mbi-ei-'sv--E-ac4i

pen-etfa-t-ion--h-as--wo-n o r-nal~ly-elosed-iso.Va-i o n-valvest-ene-p~neumani-tiea-1ly

epev•ated-a nd-on emote r-epela-ed.---e-systera-is d esig-ned-4o-~-ete-itesm-ic-
C-a-t ego ry)-I-eq~ui~ren- e~n-t4T-le-~e eonT-bime vs-ae-+en-s e p arte-onms-Fn-t-he

s eec-nt-iv-c-o n+,-i-nme-i4t-a-nA-a-re-piEo tfe ete d-fgoemnlm-aaage-1-byv-lfod-4-, 1 tner
6t.25n-3des--n g-pipe-wl-I-i-i

-(-4). Af' ter-a--L-O C:A,--t-he-sys tem-is-nm-tan-I-aly--aet-u-a-t ed4ronm-t-h e-c-onm-e*oI-o ore--when.

T • A igh-ex-ygn--- eveis-aom e-int diea ted-by--tc h ea e -na-i-me a -t--insept-oedi ic-m oni-t-oong

system- ( CnMee)e -t-tydg-reg -i s-nomt-p raese n-t-o x ygen÷-enreert-a-ieons-a re
-eaaefrolmte d-by-n-i-to gein-tmak-e .-- Oprmatien-mf-ei th.ev-recon bin:-wil-vide

ef-fe et-i-ve-ceo~n-t-i'ol--eve r:-t-t-e-bu÷ildt-1p-of-ex-yg el--ge n erat e d-by---ad~i-olysi s-aft-ter--,a
desi gn-b~asis-L=OCA•---nee-placeed-i-r--epei~at-.on-t-h e-syste-e rn-c t-i-mes-t-e-epe-ra-te

an iIi-is -nia~n-u-a-l-ly-shl-u--t-dow-n-when-al---a deql-m-te-mnafmg-in-bet ow-t-he-&xy•ge n

6.2.5.3 Design Evaluation

The ACS is designed to maintain the containment in an inert condition except for"

nitrogen makeup needed to maintain a positive containment pressure and prevent air
(02) leakage from the secondary into the primary containment.

The primary containment atmosphere will be inerted with nitrogen during normal
operation of the plant. Oxygen concentration in the primary containment will be
maintained below 3.5% by volume measured on a dry basis.

During normal operation, nitrogen makeup and containment pressure control are

accomplished using only the 50A supply lines. The large valves (550A) in the

containment ventilation lines are closed and flow to the plant stack through the
overpressure protection line (250A) is prevented by the rupture disk.

The following conditions assure that the large (550A) containment purge and vent lines

will be isolated following a LOCA:

(1) The valves remain closed at all times during normal operation and will only be

opened for inerting or de-inerting at the beginning and end of a shutdown.
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6.2.5.4 Tests and Inspections

Complete process systems are pressure tested to the maximum practicable extent.
Piping systems will be hydrostatically tested ill their entirety, utilizing available valves or

temporary plugs. Hydrostatic testing of piping systems will be performed at a pressure
1.5 times the design pressure, but in no case at less than 519.8 kPaG. The test pressure

will be held for a minimuml of 30 minutes. Pneumatic testing may be substituted for
hydrostatic testing in accordance with the applicable codes.

Preoperational testing will demonstrate the ability of the ACS to meet design
requirements. Each valve will be exercised both opened and closed and position
indication verified. Trip and alarm logic signals will also be checked. The tests assure

correct functioning of all controls, instrumentation, compressors, recombiners, piping
and valves. System reference characteristics, such as pressure differentials and flow
rates, are documented during the preoperational tests and are used as base points for
measurements in subsequent operational tests.

During plant operation, the ACS, its valves, instrumentation, wiring and other
components outside the containment can be inspected visually at any time. Testing
frequencies of the ACS components are generally correlated with testing frequencies of
the associated controls and instrumentation. When a valve control is tested, the

operability of that valve and its associated instrumentation are generally tested by the
same action. In addition, inservice inspection and testing of all ASME Section III,

Class 3 components is done in accordance with Subsections 6.6.5 and 3.9.6, respectively.is
Preoperational tests of the ACS a-nd-:FSai-e conducted during the final stages of plant

construction prior to initial startup.

The overpressure protection concept was designed to minimize any adverse impact on
normal operation or maintenance. Initially, several rupture disks fr-om a batch of
rupture disk could be tested to verify the opening characteristics and setpoint. The disk

would be replaced every five years according to normal industry practice. The
installation of the disk would not impact containment leakage tests, since disk integrity

is expected to be essentially perfect.

The overpressure protection valves would be tested during preoperational testing and
periodically during inservice testing (Subsection 3.9.6), to verify their normally open
position and their ability to close using AC power and pneumatic air.

6.2.5.5 Instrumentation Requirements

Separate inerting flow indication to both the drywell and wetwell are provided. Drywell
pressure and makeup flow are monitored and recorded in the main control room.
Additional drywell pressure instrumentation, with a lower setpoint, is provided in

addition to the redundant, safety-grade hlrywell pressure instrumentation of the Nuclear
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Table 6.2-7 Containment Isolation Valve Information*

MPL System Page

B21 Nuclear Boiler Page 6.2-140 thru Page 6.2-142

B31 Reactor Recirculation Page 6.2-125

C41 Standby Liquid Control Page 6.2-126

D23 Containment Atmospheric Monitoring Page 6.2-127 thru Page 6.2-128

Ell Residual Heat Removal Page 6.2-129 thru Page 6.2-136

E22 High Pressure Core Flooder Page 6.2-137 thru Page 6.2-139

E31 Leak Detection & Isolation Page 6.2-166

E51 Reactor Core Isolation Cooling Page 6.2-144 thru Page 6.2-148

G31 Reactor Water Cleanup Page 6.2-157 thru Page 6.2-158

G51 Suppression Pool Cleanup Page 6.2-159

K17 Radwaste Page 6.2-167

P11 Makeup Water (Purified) Page 6.2-165

P21 Reactor Building Cooling Water Page 6.2-160

P24 HVAC Normal Cooling Water Page 6.2-161

P51 Service Air Page 6.2-162

P52 Instrument Air Page 6.2-163

P54 High Pressure Nitrogen Gas Supply Page 6.2-164

T31 Atmospheric Control Page 6.2-149 thru Page6.2-154

T49 Flam mabiility-C-e ntr-o I Page-6&2-1-55-and-Page-&2-156

See page 6.2-167 for notes

This table responds to NRC Questions 430.35, 430.50b. 430.50c, 430.50d and 430.50f regarding
containment isolation provisions for fluid system lines and for fluid instrument lines penetrating
containment within the scope of the ABWR Standard Plant. Locked closed isolation valves are
identified on the P&lDs. The containment information is presented separately for each system for
the MPL numbers given below.
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-Tab Ie-62--7--Conta inmrent-isotation-V-\alv~e]nf-orrnation
Fla mmnab10I'sI ty-Co ntro I-Syste ,r

Valve-No; T49-F00l C T49-FOO-1B T49-FO02A T49-F002E

-Ti e r-2-Fi g ufe

Applicable-Basis

Fluid

Line-Size

ESF

Leakage-Glass

•L-ecat-ion

Type-C-L-eak-Test

Valve-Type

Operator

Pr-i ma ry-Actuat-ion

Second a ry-Act-uatien

Normal- Position

Shutdown-Position

Post-Ae-id ent-Posit-ion

P-ower-Fail-Position

Contai n mecnt-Iso.lation
Signal(U)

Closure-Tim e-(s)

Rowe r-So u ree-(Div-)

672-404S heet-2-)

GDC-56

DW
Atmosphere

1-OOA

-Yes

(-a)

0

N o(-u)

Gate

Motor

Electrical

Manual

Close

Close

Open

As-is

A7K

672-40-(Sheet-l-)

G DC-56

DW
Atmosphere

1 00A

Yes

(-a)

0

No(-u-)

Gate

Motor

Electrical

Manual

Close

C-lose

Open

As-is

A7K

6.-2-40-( Sheet-1-)

GDC-56

DW
Atmosph e re

*1 OOA

Yes

(-a)

0

No(-u-)

Gate

Pneumatic

Electrical

Manual

Close

Close

Open

As-is

AK

6-2-4-(-Sheet-2-)

GDC-56

DW
Atmosphere

-1 OA

Yes

(a)

0

No(-u)

Gate

Pneumatic

Electrical

Manual

Close

Close

Open

As-is

A;K

<-30

Ill

<-30
II

<30

1--41

<-30

1-Il.

See-page-72'-46-7--fo~r-n-otes
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T-able-6 2-7--Containment-isolation-V-alveA-nfor-mation

Valve-No, -T49-FO06A T49-F006E T49-F007C T49-FOO78

Tier-2-Figure

Applicable-Basis

Fluid

.Mne-Size

ESF

Leakage-Class

Location

-Type-C-Leak-Test

Valve-Type

Operator

Prima ry-Actuation

Seeond ary-Actu atio n

*N or-ma l-Pos itio n

Shutdown-Posit-ion

Post-Acci d ent-P-osi-ti on

Power Fail-Position

Containment Isolation
Signalde)

CI o s ure-Ti m e-(-s)

Powe r-S o ur-ee-(-D iv-)

6&2-40-4Sheet-1)

GDC-56
W-W

Atmosphere

150A

Yes

(a)

0

No(u)

Gate

Pneum-atie

El-etrical

Manual

Close

C-lose

Open

As-is

A7K

672-40-(-S h eet-2-)

GDC-56

WW
Atmosphere

-1-50A

Yes

(-a-)

0

No(u-)

Gate

Pneumatic

Electrical

Manual

Close

C-lose

Open

As-is

A7K

&-2-40-(S heet-2-)

GDC-56

WW
Atmosphere

-150A

Yes

(-a)

0

Ne(-u-)

Gate

Motor

EIeetr-iea I

Manual

Close

Close

Open

As-is

A;-K

&2-40-S heet-1-)

GDC-56

Ww
Atmosphere

-150A

-Yes

(-a)

0

No((u-)

Gate

Motor

E-lect-rieaI

Manual

Close

Close

Open

As-is

A7K

<-3 0

1,-Iil

<-30

17-II

<30

I1.1

<-30

II

See-page-6,2-1-67-fo" r-otes
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(o) Furthermore, these valves are subject to ASME leak i-ate tests as in (k) abov

(p) Rt ,ture discs are normally closed and sealed from leakage. The openin setpoint

of tlhN•e rupture discs is higher than primary containment test press -es.
Additioi ally, these rupture discs are subject to the Type A test.S" /7

(q) SPCU suIctio 1,ine is always filled with water, since it is located elow the
suppression po water level aid is sealed from the contain Zet atmosphere.

(r) SPCU return line tenninates below the suppression poo water level and is sealed

from the containment>atimosphere. V

(s) The outboard side of these'adves is always pressu ized with nitrogen gas at a

pressure higher than the post-,5\cident peak cor tainment pressure. The nitrogen
supply in these lines is required or post-accid/ent mitigating function.

(t) The outboard side of these valves is ,ai avs/filled with water and pressurized above

110% post-accident peak containmiine reusire. These lines are kept charged with
cooling water for cooling emergency equipIwent necessary for post-accident

mitigation. /

(u) Line will be drained and teste dwith air.

•f-u-neti~on-al-p s~t=-aeide (ft-:-A~iatever-i s-l~ea-k-i-n~g~--itany,-i s-rect~u--n~ecd-lo-t-etahe---pi-n~a-i
om.,,im-n-m-,-l- n-a d. -o ,-ur1in g-I-L R4-+t-l-ae se-va-l~ves•-are-o pen odt-a-n~d-tl- e-lmines-a-re

subjeeted--to-T-ype4 test-.

"(v) -'-. These lines ninate below the dlrvwell sunmps water level and are sea ed from the
containinenit atmosphere.

(w•) !-(K). The omt)oard side of these valves are provided with a water leg. In addition, naese
valS ýare subject to ASME leak tests as in (k) above.

-(-)y-) N'o applicable.

This page was
replaced by page
C-180
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Pen tration Elevation Azimuth Offset Diameter BarrierPen~etrtion
Num¾ ~r Name (mm) (deg) (mm) (mm) Type Testin €

X-37 RCIC Turbine 14450 80 1200 550 A
Steam

X-38 PV Head Spray 14450 310 1500 550 A

X-50 CWV PumpFeed 14480 310 0 600 A
\\ //

X-60 MUWP Suction 13500 290 0 200 A

X-61 RCW S tion (A) 13500 45 -3000 200 A

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

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

X-64 RCW Return (B) 13500 225 2400 200// A/I5 ,30 repaces b pagewa
X-65 HNCW Suction K'3500 225 250This page was

replaced by page
X-66 HNCW Return 13 0 225 1400 350 C-181

X-69 SA 19000 42 0 90 A

X-70 IA 9000 46 0 200 A

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

X-71B ADS 19000 29 1000 200 A
Accumulator (B)

X-72 Relief Valve 19000 296.5 2000 200 A
Accumulator

X-80 Drywell Purge 13700 68 0 \ 550 A
Suction

X-81 Drywell Purge ,9000 216 0 550 A
Exhaust /

Xk82 FCS-Suet-inn 14850 2-25 -600 1-50 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 pare 14700 135 -500 400 A

/
X-100A/ RIIP Power 13500 55 -1100 450 O-ring B

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

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

6.2-173 Containment Systems
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Pe'etration Elevation Azimuth Offset Diameter Barrier
Number Name (mm) (deg) (mm) (mm) Type Testimg t*

X-104C FMCRD Position 20100 99 0 300 0-ring B
Indicator g

X-104D \ FMCRD Position 20100 279.5 0 300 0-ring B
dicator

X-104E FMGRD Position 19000 81 1350 300 0-r ig B
Indicator

X-104F FM R ost o 19000 260.5 1350 300 0 rn

X-104G FMCRD Positi n 19000 99 0 300 0-ring B
Indicator \

X-104H FMCRD Position 19000 279.5 0 300 0-ring B Thi
Indicator rep

X-105A Neutron 20100 81 350 300 0-ring B

Detection /\6'.

X-105B Neutron 20100 60.5 1350 300 0-ring B
Detection

X-105C Neutron 20100 9' -5250 300 0-ring B
Detection

X-105D Neutron 20100 279.5 1350 300 0-ring B
Detection

FSpare

X-110 F-C-S-Suetion 500 55 -4000 300 0-r4ng B

X-111 Spare 13500 280 1350 300 0-ring B

X-112 Spare 13500 180 -5250 300\ 0-ring B

X-113 Spare / 13500 180 1350 300 0-ring B

X- 130A I & 13500 45 0 300 0- rng B

X-130B I&C 13500 212 0 300 0-rin- B

X-130C (&C 13500 124 0 300 0-ring B

X-130D/ I & C 13500 295 0 300 0-ring

X-140A/ I & C 13500 45 -27000 300 0-ring B

s page was
laced by page
82

* Th/table provided in response to Questions 430.49d & e. 7t Alf penetrations will be subject to the Type A test. Those penetrations subject to Type B testing are also tested in the pe

1YAll penetrations excluded from Type B testing are welded penetrations and do not include resilient seals in their design.
/
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth Offset Diameter Barrier /
Num'ber Name (mm) (deg) (mm) (mm) Type Testing,"

X-240 Wetwell Purge 9200 45 1200 550 A
Stuction

X-241 Wetwell Purge 9200 230 0 550 A
thaust

X-242 F.C-\N eturn 1-500 225 -1000 4-50 A

X-250 Spare 8500 45 0 400 A

X-251 Spare Spar 9000 213 0 400 A

X-252 F.S-Return -1500 50 0 300/ B

X-253 Spare 2.650 135 1000 3'0 B

X-254 Spare 2650 225 -1000 300 B

X-255 Spare 1200 282 0 300 B

X-300A I & C 7300 134 300 0-ring B

X-300B I&C 7300 211 0 300 0-ring B
X-320 I&C 8900 74 0 90 0-ring B

X-321A I& C 2050 97, 0 300 0-ring B This page was

X-321B & C 6000 62.5 0 300 0-ring B replaced by page

X-322A I & C 400O78 0 90 0-ring B C-183

X-322B I & C 400 258 0 90 0-ring B

X-322C I & C 400 102 0 90 0-ring B

X-322D I & C 400 282 0 90 0-ring B

X-322E I & C 2000 94 0 90 0-ring B

X-322F I & C 2000 266 0 90 0-ring B

X-323A I & C / -5200 30 0 90 0-ring B

X-323B i& C / -5200 210 0 90 -ring B

X-323C I & C -5200 156 0 90 0-r ri" B

X-323D I C -5200 304 0 90 0-ring\ B

X-323E & C -7500 100 0 90 0-ring B

X-323F/ I & C -7500 230 0 90 0-ring

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

t ,'Ii penetrations will be subject to the Type A test. Those penetrations subject to Type B testing are also tested in th e
,/A test.

All penetrations excluded from Type B testing are welded penetrations and do not include resilient seals in their design.
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Table 6.2-10 Potential Bypass Leakage Paths* (Continued)

Penetration Diameter Termination Leakage Potentia
Number Name (mm) Region t Barriers* Bypass Path

X-65 HNCW Suction 350 E E/D/H o

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

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

X-70 \1A 200 E E/D/H No

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

X-71B ADS A-.cumulator (B) 200 S C/K No

X-72 Relief Valve Accumulator 200 S C/K 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 FC-S Suction 150 E/C/H Ne

X-90 Spare 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 40 P B/A No

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

X-100B IP Power 45' S C/J No

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

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

X-100E IP Power 450 S C/J IThis page was

X-101A LP Power 300 C/J p replaced by page

X-101B LP Power 300 5 C/J rC-184

X-101C LP Power 300 S\ C/J No

X-101D FMCRDP'ower 300 S C/J No

X-101E FMCR 5 Power 300 S \ JJ No

X-101F FMCRD Power 300 S C/ No

X-101G M'MCRD Power 300 S C/J No

X-102A I & C 300 S C/J NoX-102B! / I&o 30 s ,I\No
X-102B & C 300 S C/J No

./

X-!02D I & C 300 S C/J No

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

6.2-185 Containment Systems
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Table 6.2-10 Potential Bypass Leakage Paths* (Continued)
P-netration Diameter Termination Leakage Potenti/rt/

Number Name (mm) Region t Barriers* Bypass, Path

X-102F I& C 300 S C/J rio

X-102G I&C 300 S C/J No
X-102H FMCRD Control 300 S C/J No

X-102J FMCRD Control 300 S C/J/ No

X-103A I&C 300 S CGJ No

X-103B ,&C 300 S C/J No

X-103C I & C 300 S C/J This page was

X-104A FMCRD Pos. ndicator 300 S / C/J replaced by page

X-104B FMCRD Pos. In icator 300 S C/J C185

X-104C FMCRD Pos. Indicator 300 5 C/J No

X-104D FMCRD Pos. Indlicatoý 300 5 C/c No

X-104E FMCRD Pos. Indicator 300 S C/J No

X-104F FMCRD Pos. Indicator 300 S C/J No

X-104G FMCRD Pos. Indicator 300 S C/J No

X-104H FMCRD Pos. Indicator 300 S C/J No

X-105A Neutron Detection 3 0 S C/J No

X-105B Neutron Detection 300 S C/J No

X-105C Neutron Indicator 300 S C/J No

X-105D Neutron Indicator 300 S C/J No

X-110 FCS Suction -100 E/C/H No

X-111 Spare Spar 300 P B/A No

X-112 Spare 300 P B/A No

X-113 Spare 300 P B/A No

X-130A IS&aC 300 P /A No

X-130B I &.C' 300 S 6Cs No

X-'130C I"&C 300 5 C/J No

X-130D I & C 300 S C/J No

X-140/ I &C 300 S C/J N o
X-140B I&C 300 S C/J N

X-1.41A I& C 300 S C/J No

141 B I& C 300 S C/J No

Containment Systems 6.2-186
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Table 6.2-10 Potential Bypass Leakage Paths* (Continued)
PI\netration Diameter Termination Leakage Potential/

Nunber Name (mm) Region t Barriers* Bypass/P ath

X-201 RHR Pump Suction (A) 450 S C/H 0

X-202 RHR Pump Suction (B) 450 S C/H No

X-203 X RHR Pump Suction (C) 450 S C/H / No

X-204 ,,HR Pump Test (A) 250 SC/H No

X-205 RýR Pump Test (B) 250 S No

X-206 RHR F, mp Test (C) 250 S /C/H No

X-210 HPCF Pu p Suction (B) 400 S C/H No

X-211 HPCF PumpSuction (C) 400 5 C/H This page was

X-213 RCIC Turbine Exhaust 550 S C/G replaced by page

X-214 RCIC Pump Sucti•on 200 C/H C-l86

X-215 RCIC Vacuum Pump x. 250 S C/G No

X-216 SPCU Pump Suction 200 S C/H No

X-217 SPCU Pump Return 50 S C/H No

X-220 MSIV Leakage 2 S C/G No

X-240 Wetwell Purge Suction 550 E E/C/J Yes

X-241 Wetwell Purge Exhaust 5 50, E E/C/J Yes

X-242 FCS-Rcturn e 4150 5 E/G/H No

X-250 Spare P B/A No

X-251 Spare FSpare , P B/A No

X-252 FCS-Return 150 \S E-/C/H No

X-253 Spare / 30 B/A No

X-254 Spare 300 S B/A No

X-255 Spare 300 S B/A No

//!/JX-300A I C 300 S No

X-300B &C 300 S C/J No

X-320 &C 90 s C/J NoN

X-322B I&C 300 S C/J No

2"2A I&C 90 5 C/J No

,X-322B I&C 90 S C/J No0
/

Containment Systems 6.2-788
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The following figures are located in Chapter 21:

Figure 6.2-38 Plant Requirements, Group Classification and Containment
Isolation Diagram (Sheets 1 - 2)

Figure 6.2-39 Atmospheric Control System P&ID (Sheets 1 - 3)

Fig u re-672-40-Fla mmabilit-y-ControI-System-P&ID-{.Sheet-s----2-)

Containment Systems 6.2-236
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[his page was
eplaced by page
,187
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'Figure 6.2-41 Hydrogen and Oxygen Concentrations in Containment AfterDesign Basis LOCA
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Figure 6.2-38 Group Classification and Containment Isolation Diagram
(Sheet 1 of 2)

"{Security-Related Infornmation - Withheld Under 10 CFR 2.390. Ii

C - 47



NEDO-33330
Revision 0

I -~ I I I I I

LFLr
iw4Il.

.7

---- ------ -

:92 KK.:K.4

-- - -- - -

U
k

&

FIGURE 6.2-40 FLAU ABILITY CONTROL SYSTEU P&IO [Sheet I of 21
ABWR DMDTr7 2 O. 2"213

C - 48



NEDO-33330
Revision 0

C - 49
frPUHE 6 2-40 FLAUMABILITY CONTROL SYSTEM P&ID ISheet 2 of 21

ABWR DC err. 2 -O. 0 91-t2



NEDO-33330
Revision 0

Rev. 0

ABWR Design Control Document/ier 2

6.5.2 Containment Spray Systems

Credit is not taken for any fission product removal provided by the drywell/wetwell
spray portions of the RHR System.

6.5.3 Fission Product Control Systems

Fission product control systems are provided in conjunction with other ESF systems to
limit the release of radioactive material from the containment to the environment
following postulated design basis breaks inside containment and refieling operation
accident events. Dose analyses are provided in Chapter 15. The fission product control
systems consist of the primar-y containment and the secondary containment. The
following is a discussion of each fission product control system.

6.5.3.1 Primary Containment

The primary containment is a cylindrical steel-lined reinforced concrete structure
forming a limited leakage boundary for fission products released to the containment
atmosphere following a LOCA or other event. The containment is divided into the
upper and lower drywells and the suppression chamber (wetwell) by the reinforced
concrete diaphragm floor and the reactor vessel pedestal. The diaphragm floor is rigidly
attached to the reactor pedestal and the containment wall. A liner is also provtided as
part of the diaphragm floor to prevent bypass of steam from the upper drywell to the
suppression chamber air space during an accident. The primary containment is totally
within the secondary containment. A test program confirms the integrity of the leakage
boundmary. The assumed leak rate friom primary containment is 0.5% of the free
containment volume per day measured at the containment design pressure.

Containment leak rate testing is described in Subsection 6.2.6. The primaly
containment walls, liner plate, mechanical penetrations, isolation valves, hatches, and
locks function to limit release of radioactive materials, subsequent to postulated
accideents, such that the resulting offsite closes are less than the guideline values of
I OCFRI 00.

The structural design details of the primary containment are discussed in
Subsection 3.8.2. Primary containment isolation valves are discussed in
Subsection 6.2.4. The conditions in the containment during and after the design basis
events are given in Section 6.2.

Layouts of the primary containment structure are given in the building arrangement
drawings in Section 1.2.

The primary containment atmosphere is inerted with nitrogen by the Atmospheric
Control System (ACS). Tie ACS is described in Subsection 6.2.5. Follow I-g-+he-design

6.5-12 Fission Products Removal and Control Systems
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basis-LOGk-+he--F-1-a-ma-bi4-iy-G-it-ol-System-FC-)-een-t-s,-h--een-tion--of
oxygen-i n-c- n~a-i-n-mernt-Ox.yge~n-is-ge~ne~a-e d--by-t-lhe-1'-ad-iotyt-i-•te-enp oskion-o f-wa-fei.

On appropriate signals, containment isolation valves close as required. The primary

containment provides a passive barrier to limit the leakage of airborne radioactive
material. Systems required to accomplish ECCS or other ESF functions are not isolated.

See Subsection 6.2.4 for further details of isolation valve closure signals.

6.5.3.2 Secondary Containment

The secondary containment is provided so that leakage from the primary containment

is collected, treated and monitored by the SGTS prior to release to the environment.
Refer to Subsection 6.2.3 for a description of the secondary con tainmen t boundary and

Subsection 6.5.1 for a description of the SGTS.

6.5.4 Not Used

6.5.5 COL License Information

6.5.5.1 SGTS Performance

The COL applicant will perform a SGTS dose/functional damage and drawdown

analysis in accordance with Subsections 6.5.1.2.3.2 and 6.5.1.3.1(5) respectively.

6.5.5.2 SGTS Exceeding 90 Hours of Operation Per Year

The COL applicant is required to demonstrate the SGTS system is capable of

performing its intended function in the event of a LOCA, if more than 90 hours of

operation per year (excluding test) for either train is anticipated.

6.5.6 References

6.5-1 Thomas E. Murley (NRC) letter to Ricardo Artigas (GE), August 7, 1987,

"Advanced Boiling Water Reactor Licensing Review Bases".

Fission Products Removal and Control Systems 6.5-73
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Table 6.6-1 Examination Categories and Methods (Continued)

Quality System System P&ID Sec. Xl Exam Exam
Group Number Title System Description Diagram Cat. Items Examined Method

C P21 Reactor
Building
Cooling
Water
(Cont.)

All Class C branch lines 100A and smaller, Figure 9.2-1
i.e.: sh. 1, 2, 4, 5,

7,8
- lines to and from RHR/HPCF pumps

seals, motor bearing coolers
- lines to and from RCIC pump room

coolers
- instrument lines
- lines to and from FPC, SGTS, FCS Rm.

room coolers 425/
- lines to and from CAM System 436

coolers and air conditioning unit
- drain lines
- test connections
- and etc.

All pressure-retaining components and
piping

From suction strainers through RSW Figure 9.2-7
pumps C001A, D, B, E, C; F, and through
RCW HXs and into but not including the
discharge canal to the ultimate heat sink.

All pressure-retaining components and
piping

Exempted per
IWD-1220

:a

D-B External Surfaces
(Note 7)

VT-2

C P41 Reactor
Service
Water

D-B External Surfaces
(Note 7)

Welds (Note 8)

Supports (Note 6)

VT-2

VT-3

VT-3

Integral attachments D-B

F-A

Cb

NQj

Piping and Component Supports
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Table 7.1-1 Comparison of GESSAR II and ABWR I&C Safety Systems (Continued)

I & C System [GESSAR II Design I ABWR Design

Leak Detection
and Isolation
System (LD&IS):

RHR/Vetwell
Drywell Spray
Mode:

RHR/Suppression
Pool Cooling
Mode:

Flammability
Gontrol-System-

Standby Gas
Treatment
System:

Emergency
Diesel Generator
System:

Reactor Building
Cooling Water:

Containment
Atmospheric
Control System:

High Pressure
Nitrogen Gas
Supply:

Alternate Rod
Insertion (ARI)
Function:

Standby Liquid
Control System
(SLCS):

Leak detection system (LDS)
separate from containment and
reactor vessel isolation & control
system (CRVICS).

Main steam positive leakage &
control system (MSPLCS).

All inboard isolation valves
powered by Division 2; all outboard
isolation valves powered by Division
1.

2 wetwell/drywell cooling divisions.
Both automatically and manually
actuated.

2 loops and 2 divisions.
Manual initiation.

Part- of-combustible-gas-eontrol
system;

Redundant active and passive
components.

ESF diesels: Divisions 1 & 2. HPCS
diesel: Div. 3.

Open loop to ultimate heat sink.
System was called "essential service
water system".

Hydrogen mixing system interface.

(Air supply only)

(Not applicable)

Squib-type injection valve.

Pump indication "RUN", "STOP",
"TRIPPED"

Combined LDS and CRVICS to make
LD&IS.

MSPLCS deleted.

Divisions 1, 2, and 3 are used in various
combinations to obtain redundant pairs
of inboard/outboard isolation valves.

2 wetwell/drywell cooling divisions.
Manual actuation only.

3 loops and 3 divisions.
Automatic and manual initiation.

Independent-system;

Redundant active components; single
filter train.

ESF Diesels: Divisions 1,11 & III (HPCF
included on Divisions II & Ill).

Closed loop with limited quantity of
water.

Dedicated hydrogen mixing not required
for inerted containment.

Replaces air supply to ADS and SRV
accumulators. Also used for testing
MSIVs.

New function provided by fine motion
control rod drive (FMCRD) capability of
the rod control & information system
(RC&IS).

Motor-operated-type injection valve.

Pump indication "RUN", "STOP"

Introduction 7.1-35
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(g) Testability

The HPIN System can be tested at any time by isolating the system from
the normal nitrogen source and allowing the nitrogen pressure to

decrease. At the proper pressure, valves will open, admitting nitrogen
from the high pressure storage bottles; other valves will close, isolating
the non-safety-related portions of the system.

(h) Environmental Considerations

The system safety-related equipment is selected in consideration of the

normal and accident environments in which it must be operated.

(i) Operational Considerations

The HPIN System, when required for emergency conditions, is initiated

automatically with no operator action required.

Running lights, valve positions, indicating lights, and alarms are

available in the control room for the operator to accurately assess the
HPIN System operation. Common trouble alarms are available in the

main control room for the system. Isolation valves have indicating lights

for full-open and fill-closed positions.

7-3.-l-1-1-PFlam miability-Control-System-I-nstrumentation-and-Contro-ls

•(-See- Sub sec-ti -il6.-2--5-)

7.3.1.2 Design Basis Information

IEEE-279 defines the requirements for design bases. Using the IEEE 279 formlat, the
following nine paragraphs filfill this requirement for systems and equipment described

in this section.

(1) Conditions

The plant conditions which require protective action involving the systems of

this section and other sections are examined in Chapter 15.

(2) Variables

The plant variables that are monitored to provide automatic protective actions

are discussed in the initiating circuits sections for each systemn. For additional
information, see Chapter 15, where safety analysis paramieters for each event

are cited.

Engineered Safety Feature Systems, Instrumentation and Control 7.3-63
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(7) Electrical Power Distribution System (EPDS)

(a) The following functions have transfer and control switches located on

the Division I remote shutdown paniel:

(i) 6.9 kV feeder breaker: Unit auxiliary transformer A to M/C E

(ii) 6.9 kV feeder breaker: Reserve auxiliary transformer A to M/C E

(iii) 6.9 kV feeder breaker: Emergency diesel generator A to M/C E

(iv) 6.9 kV feeder breaker: Combustion turbine generator to M/C E

(v) 6.9 kV load breaker: M/C E to P/C E20

(vi) 480V feeder breaker: TR to P/C E20

(b) The following functions have transfer and control switches located on

the Division II remote shutdown panel:

(i) 6.9 kV feeder breaker: Unit auxiliary transformer B to M/C F

(ii) 6.9 kV feeder breaker: Reserve auxiliary transformer A to M/C F

(iii) 6.9 kV feeder breaker: Emergency diesel generator B to M/C F

(iv) 6.9 kV feeder breaker: Combustion turbine generator to M/C F

(v) 6.9 kV load breaker: M/C F to P/C F20

(vi) 480V feeder breaker: TR to P/C F20

(c) A 6.9 kV M/C (E,F) voltmeter is provided on RSS panels A,B,

respectively.

(8)} Flam-mmbi-i ty-C-ot-ol--Sysm-(F-G-

(-a-)- -T-he--fel-Io wi-n g-FC4-eq-u-ipn-•ei-t-u-nt-ion-l-as-t-rans fer-a÷fd-eon-t-r-ol-swi-tehs
toc-a-ted-o n-beod-i--r:em o t-e-sihc-ltdw-n--p a~ne l s-a~s-tid-i ea~tecd-l

(9) Atmospheric Control (AC) System

(a) Suppression pool level indication is pro.ided on both RS paniels.

(10) Makeup Water Condensate System (MUWC)

(a) Condensate storage pool level indication is provided on RS panel B.

(11) Suppression Pool Temperature Monitoring System (SPTM)

(a) Suppression pool temperature indication is provided on both RS panels.

7.4-16 Systems Required for Safe Shutdown
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The RSS provides instrumentation and controls outside the main control room to allow
prompt hot shutdown of the reactor after a scram and to maintain safe conditions
during hot shutdown. It also provides capability for subsequent cold shutdown of the

reactor through the use of suitable procedures.

7.4.2.4.2 Specific Regulatory Requirements Conformance

Table 7.1-2 identifies the Remote Shutdown System (RSS) and the associated codes and
standards applied in accordance with the Standard Review Plan. The following analysis
lists the applicable criteria in order of the listing on the table, and discusses the degree
of conformance for each. Any exceptions or clarifications are so noted.

(1) 1OCFR50.55a (IEEE-279)

The Remote Shutdown System (RSS) consists of two panels (Division I and
Division 1I) which are located in separate rooms in the Reactor Building.

The RSS provides remote control capability as defined by the following

interfaces:

System Total Channels RSS Interface

Residual Heat Removal A, B, C A, B

High Pressure Core Flooder B, C B

Nuclear Boiler System A, B, C, D A, B

Reactor Bldg. Cooling Water A, B, C A, B

Reactor Service Water A, B, C A, B

Electrical Power Distribution 1, 11, 111, IV I, II

F-l,' n-*BTl-bi-l-i-t-y-lgo.n-t:ot-Systena B-G B

The RSS is designed such that it does not degrade the capability of the interfacing
systems. All equipment is qualified as Class IE, consistent with the safety-related

interfaces.

Separation and isolation is preserved both mechanically and electrically in accordance
with IEEE-279 and Regulatory Guide 1.75.

With regard to Paragraph 4.2 of IEEE-279, a single-failure event is assumed to have
occurred to cause the evacuation of the control room. The RSS is not designed to

7.4-26 Systems Required for Safe Shutdown
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This page was
replaced by page
C-190

Minimizing drywell
containment
oxygen and
hydrogen
concentrations are
accomplished
using manual
operator actions
through the use of
containment
venting and
purging or the use
of containment
spray.

temiperature variable is considered a Type A variable since no credit/i(

taken for automatic initiation ini the safety analysis. /
() Di veil Atmosphere Temperature/

Sýur -l-anee monitoring of the temperatures in the drywell i provided

by mulItki,}'le temperature sensors distributed throughout th drywell to
detect local area "hot-spots" and to monitor the operabili of the drywell
cooling sy1em. With this drywell air temperature monit/ring system

supplied by ultiple temperature sensors througho/the drywell, the

Regulatory Guide 1.9)7 requirem-ients for monitorhig of cirywell air

temperatu re areO~niet anid provides the ability to cleterminie cliywell bulk

average temperatt re.

(k) Drywell/Wetwell Hyadrogen/Oxvgen Concei ration

The Containment Atmospheric Monitori g System (CAMS) consists of

two independent and red'hilant drw-el ./containment oxygen and
hydrogen concentration m nitoring channels. Emergency response

actions regarding these vaia .les ar consistently directed toward

m ~i,iizhig the magnitude of these parameters (i.e., there are no safety
actions WilIII must be taken to i\H4 rease the hydrogen/oxygen levels if
they are lox" Consequently, tlh/ t\vo channel CAMS design provides
adequate PAM indication, si a/ce, in'hle eveent that the two channels of

informnationi disagree, the 94erator ca-\determine a correct and safe
action based upon the hi-gher of the two (in-range) indications.

(1) Wetwell Atmosphere ir Temperature

Surveillance monit /ring of temperatures in tl e wetwell is provided by

multiple temperil-ture sensors dispersed throug hout the wetwell,
therefore, the ,y quired indication of bulk averag wetwell atmosphere

temperature iA satisfied.

(in) Standby Lquid Control System Flow

No flow/indication is provided for the ABAWR design. Thepositive

dispi ý/ement SLCS pumps are designed for constant flow."ny flow
blo 'age or line break would be indicated by abnormal systel ,pressure

(I Igh or low as compared to RCS pressure) following SLCS -in.iation.
hanging neutron flux, SLCS pressure and SLCS tank level are

substituted for SLCS flow and are considered adequate to verify, p per
system function. One channel of SLCS discharge p-essure is provide in
addition to the monitoring of neutron flux.

(n) Suppression Pool/Wetwell Water Level

Information Systems Important to Safety 7.5-11
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Table 7.5-2 ABWR PAM Variable List (Continued)

Cate-
Variable Range Required Type gory Discussion Section

SLCS Storage Tank Level

SRV Position

Feedwater Flow

High Radioactivity Liquid
Tank Level

Standby Energy Status

Suppression Pool Water
Temperature

Drywell Atmosphere
Temperature

DrywelINWetwell
Hydrogen Concentration

Drywell/Wetwell
Oxygen Concentration

Wetwell Atmosphere
Temperature

Secondary Containment
Airspace (effluent)
Radiation Noble Gas

Containment Effluent
Radioactivity-Noble Gas

Condensate Storage Tank
Level

Cooling Water
Temperature to ESF
System Components

Cooling Water Flow to
ESF System Components

Emergency Ventilation
Damper Position

ServiceArea Radiation

Exposure Rate

Purge Flows-Noble
Gases and Vent Flow
Rate

Identified Release
Points-Particulates and
Halogens

Top to Bottom

Closed - Not Closed

0-110% Design Flow

Top to Bottom

D

D

D

D

3

2

3

3

2

1

Plant Specific

4.4°C to 140'C

D

A, D

Subsection 7.5.2.1(2)(o)

Subsection 7.5.2.1(2)(i)

Subsection 7.5.2.1(2)(j)

Subsection 7.5.2.1(2)(k)

Subsection 7.5.2.1(2)(k)

4.4°C to 226.7°C

0-30 Volume%

0-10 Volume%

4.4'C to 226.7'C

37 pBq/cm 3 to
37MBq/cm

3

37 pBq/cm 3 to

0.37lt Bq/cm
3

Top to Bottom

4.4°C to 93.3°C

0-110% Design Flow

Open - Closed Status

10-3 Gy/h to 102 Gy/h

37 PBq/cm 3 to 0.37
Bq/cm

3

0-110% Vent Design Flow

37 nBq/cm 3 to 3.7
mBq/cm

3

0-110% Vent Design Flow

D 1

C-

C I

D 1 Subsection 7.5.2.1(2)(1)

C 2

C 3

D 3

D 2

D 2

D 2

E

E

E

3

2

3

7.5-22 Information Systems Important to Safety
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Table 7.5-6 Design Basis Accidents

NSOA Event Tier 2 Section ManualAction
Event Description Figure No. No. Variables*

Control Rod Ejection Accident

Control Rod Drop Accident

Control Rod Withdrawal Error Power
Operation

Fuel Handling Accident

Loss-of-Coolant Accident Resulting from
Spectrum of Postulated Piping Breaks within
the RCPB Inside Containment

Small, Large, Steam and Liquid Piping
Breaks Outside Containment

Abnormal Startup of Idle Reactor Internal
Pump

Recirculation Flow Control Failure-All RIPs
Runout

Recirculation Flow Control Failure-All RIPs
Runback

Trip of All RIPs

Loss of RHR Shutdown Cooling

RHR Shutdown Cooling Increased Cooling

Feedwater Controller Failure Runout of Two
Feedwater Pumps

Pressure Regulatory Failure-Opening of
All Bypass and Control Valves

Pressure Regulatory Failure-Closure of All
Bypass and Control Valves

Main Turbine Trip with Bypass Failure

Generator Load Rejection with Bypass
Failure

Misplaced Fuel Bundle Accident

Reactor Internal Pump Seizure

Reactor Internal Pump Shaft Break

15A.6-28

15A.6-29

15A.6-30

15A.6-31

15A.6-32

15A.6-33

15A.6-38

15A.6-39

15A.6-40

15A.6-41

15A.6-42

15A.6-43

15A.6-44

15A.6-45

15A.6-46

15A.6-48

15A.6-49

15A.6-50

15A.6-51

15A.6-52

15.4.8

15.4.9

15.4.2

Nonet

PRPV, LRPVP

Nonet

15.7.4 
C

15.6.5 ( H2.,O20C, LRLV,
( LSp, PRPV, PDW

0 -

15.6.4 A':1SpP7 Rpv

15.4.4 PRPV,LRPV

15.4.5 0, LRPV

15.3.2 LRPV

15.3.1 PRPV, LRPV

15.2.9 I TRPV

15.1.6 TRPV

15.1.2 PRPV, LRPV

15.1.3 PRPV, LRPV

15.2 TSpPRPV,LRPV/
15.2.3 Tsp, PRPV, LRPV

1552.2 TSp, PRPV, LRPV

1 .4.7 None
.,5.3.3
153 PRPV, LRPV

PRPV, LRPV

* See Table 7.5-9 for Definition of Symbols.

t Analysis indicates not plausible.
/

Rev. 0
strikethrough
made in error
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Table 7.5-9 Definition of Symbols for Tables 7.5-4 Through 7.5-8

Tsp - Suppression Pool Temperature

TDW - Drywell Temperature

TRPV - Reactor Water Temperature

PRPV - RPV Pressure

Pww - Wetwell Pressure

LRPV - RPV Level

Lsp - Suppression Pool Level

H2C - Drywell/Wetwell Hydrogen Concentration

0 2C - Drywell/Wetwell Oxygen Concentration

~DW -

T2 C - Temperature-Secondary Containment

R2 C - Radiation Level-Secondary Containment

-- Sump Level-Secondary Containment

RE - Exhaust Vent Radiation Level

LC - Drywell Level

Rc - Radiation Level-Primary Containment
!

Rev. 0
strikethrouah
made in error

Information Systems Important to Safety 7.5-29/30
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Table 7A-1 List of Equipment Interface with Essential MUX Signals (Continued)

Device Div Description

U41-C623C 3 MCR RECIRC SUPP FAN (C)

U41-C623G 3 MCR RECIRC SUPP FAN (G)

U41-D1l1 1 RCIC PUMP ROOM HVH

U41-D102 3 HPCF PUMP (C) ROOM HVH

U41-D103 1 RHR PUMP (A) ROOM HVH

U41-D104 3 RHR PUMP (C) ROOM HVH

U41-D105 2 RHR PUMP (B) ROOM HVH

U41-D106 2 HPCF PUMP (B) ROOM HVH

U41-D107 3I. '436 rC-S-ROOrM-t HVH

U41-D108 2 FES-ROOM (B) HVH

U41-D109 1 :PC PUMP (A) ROOM HVH

U41-D110 2 FPC PUMP (B) ROOM HVH

U41-D111 3 SGTS ROOM HVH (C)

U41-D112 2 SGTS ROOM HVH (B)

U41-D113 1 CAMS (A) ROOM HVH

U41-D114 2 CAMS (B) ROOM HVH

U41-FO01A 1 AO VLV - R/A SUP ISO VLV

U41-FO01B 2 AO VLV - R/A SUP ISO VLV

U41-FO02A 1 AO VLV - R/A EXH ISO (A)

U41-FO02B 2 AO VLV - R/A EXH ISO (B)

U41-FO03A 1 MO VALVE

U41-FO03B 2 MO VALVE

U41-FO03C 3 MO VALVE

U41-FO04A 1 MO VALVE

U41-FO04B 2 MO VALVE

U41-FO04C 3 MO VALVE

U41-FO05A 1 MO VALVE

U41-FO05B 2 MO VALVE

U41-FO05C 3 MO VALVE

U41-TE052 1 TEMP ELEMENT

U41-TE056 2 TEMP ELEMENT

U41-TE060 3 TEMP ELEMENT

U41-TE103B 2 TEMP ELEMENT

U41-TE103C 3 TEMP ELEMENT

Design Response to Appendix B, ABWR LRB Instrumentation and Controls 7A-61
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Table 8.3-1 DIG Load Table-LOCA + LOPP

Generator Connected Loads (kW)

Rating A B C
Sys. No Load Description (kW) (Div I) (Div II) (Div III) Note*

- Motor operated Valves 231x3 X X X (2)

C12

C41

Ell

E22

P21

FMCRD (@0.25 pF)

SLC Pump

RHR Pump
Fill Pump

HPCF Pump

RCW Pump

P25 HECW Pump
HECW Refrigerator

P41 RSW Pump

R23 P/C Transf. Loss

R42 DC 125V CHGR Div. I
Div. II, Il, IV
125VDC stby charger

R46 Vital CVCF.
(Div. 1, 2, 3)
(Div. 4)

R47 Transf. C/R Inst

R52 Lighting

T22 SGTS Fan
SGTS Heater

T49 FCS-Heater
FGS-Blower

U41 MCR HVAC Fans B-C
MCR Recirc Fans B-C

C/B Elec Equip Area

HVAC Fans A-C

R/B DG/Elec Equip Area
HVAC Fans A-C

R/B DG Room Emergency
Supply Fans A-C

R/B Equip Area Room
Coolers A-C

210xl
(840kV.A)

45x2

540x3
3.7x3

1400x2

370x4
280x2

22x5
135x5

270x6

42.1x6

70xl
34x3

20x3
20

20x6

100x3

18.5x2
1 0x6

1-30x-2
-1-2-x-2

74.5x4
14x4

14x6

84x6

46.5x6

210

45

540
x

740

22

135

540

84.2

70

70

20

40

100

45

540
x

1400

740

44
270

540

84.2

68

20
20

40

100

18.5
30

1-30
-1-2

149
28

28

168

93

107

540
x

1400

560

44
270

540

84.2

34
34

20

(3)

40

100

18.5
30

-1-30
-1-2

149
28

28

168

28

168

93

89

(5)
(5)

(5)

(5)

93 (5)

84 (5)

Onsite Power Systems 8.3-63
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Table 8.3-3 Notes for Tables 8.3-1 and 8.3-2

(1) -: shows that the load is not connected to the switchgear of this division.

X: shows that the load is not counted for D/G continuous output calculation by the reasons
shown on other notes.

(2) "Motor operated valves" are operated only 30-60 seconds. Therefore they are not counted for

the DG continuous output calculation.

(3) Div. IV battery charger is fed from Div. II motor control center.

(4) Load description acronyms are interpreted as follows:

C/B Control Building HX Heat Exchanger

COMP Computer IA Instrument Air

CRD Control Rod Drive MCR Main Control Room

MUWC Make Up Water System (condensed)

CVCF Constant Voltage Constant Frequency NPSS Nuclear Protection Safety System

DG Diesel Generator R/B Reactor Building

FCS Flamm-ability-Cont-roI-Systern RCW Reactor Cooling Water (building)

RHR Residual Heat Removal

FMCRD Fine Motion Control Rod Drive RSW Reactor Service Water

HECW Emergency Cooling Water SGTS Standby Gas Treatment

HPCF High Pressure Core Flooder SLC Standby Liquid Control

(5) Redundant units, one unit of a division operates and one unit is in standby in case the
operating unit shuts down. Total connected load is shown on the table, but operating loads
are half these amounts.

Onsite Power Systems 8.3-65
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Table 8.3-4 DIG Load Sequence Diagram Major Loads

Block Block 1 Block 2 Block 3 Block 4 Block 5 Block 6 Block 7 Block 8 Block 9
Time (20 s) (30 s) (35 s) (40 s) (45 s) (50 s) (55 s) (60 s) (After 65 s)

Mode Div.

MOV DG HVAC RCW Pump RCWPump RSWPump RSW Pump SGTS Chargers SLC Pump RHR
Pump

LOPP I Inst. Tr HECW Pump R/B Emer. HVAC CVCFs HECW Refrig
Lighting C/B Emer. HVAC

0-J FFMCRD*

MOV DG HVAC RCW Pump RCW Pump RSW Pump RSW Pump SGTS Chargers SLC Pump RHR
Pump

, LOPP 11 Inst. Tr HECW Pump MCR HVAC R/B Emer. HVAC CVCFs HECW Refrig
Lighting C/B Emer. HVAC0

Z MOV DG HVAC RCW Pump RCW Pump RSW Pump RSW Pump Chargers HECW Refrig RHR

Pump

LOPP III Inst. Tr HECW Pump MCR HVAC R/B Emer. HVAC CVCFs
Lighting C/B Emer. HVAC

MOV RHR Pump RCW Pump RCW Pump RSW Pump RSW Pump SGTS Chargers SLC Pump FCS

LOCA Inst. Tr DG HVAC HECW Pump R/B Emer. HVAC CVCFs HECW Refrig
& I Lighting C/B Emer. HVAC
LOPP FCMRD*

MOV RHR Pump RCW Pump RCW Pump RSW Pump RSW Pump SGTS Chargers SLC Pump FCS
0
-J LOCA HPCF Pump DG HVAC HECW Pump MCR HVAC R/B Emer. HVAC CVCFs HECW Refrig
< & II Inst. Tr C/B Emer. HVAC
o LOPP Lighting
-J MOV RHR Pump RCW Pump RCW Pump RSW Pump RSW Pump Chargers HECW Refrig

LOCA HPCF Pump DG HVAC HECW Pump MCR HVAC R/B Emer. HVAC CVCFs
& III Inst. Tr C/B Emer. HVAC
LOPP Lighting

CD
5

0
7J

0

CS

Cb

WS

CD

CD

Cm

* FMCRDs are the only Non-Class 1E loads on the DG buses.
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Table 9.2-4b Reactor Building Cooling Water Division B

Emergency
Normal (LOCA)

Operating Shutdown at 4 Shutdown at Hot Standby Hot Standby (Suppression
Operating Mode/Components Conditions Hours 20 Hours (No Loss of AC) (Loss of AC) Pool at 97°C

Heat* Flow* Heat Flow Heat Flow Heat Flow Heat Flow Heat Flow

Essential

Emergency Diesel Generator B . . . . . . . . 13.40 229 13.40 229

RHR Heat Exchanger B - - 108.02 1,199 34.75 1,199 - - 25.54 1,199 89.18 1,199

Others (essential)t 6.28 360 6.70 360 6.70 360 6.28 360 7.12 360 7.95 360

Non-Essential

CUW Heat Exchangert 20.10 159 - 159 - 159 20.10 159 20.93 159 - -

FPC Heat Exchanger Bf 7.12 279 7.12 279 7.12 279 7.12 279 7.12 279 9.63 279

Inside Drywell** 5.44 279 6.28 279 5.40 279 5.40 279 2.51 279 - -

Others (non-essential)tt 2.93 159 1.47 159 1.47 159 1.47 159 0.33 9.1 - 9.1

Total Load 41.87 1,236 129.79 2,435 55.27 2,435 40.19 1,236 77.04 2,514 120.16 2,076
en
(.3

* Heat in GJ/h; flow in m 3/h, sums may not be equal due to rounding. Rm. 425 / 436!
t
t

HECW refrigerator, room coolers (RHR, HPCF, SGTS, FC-S7 CAMS), CAMS cooler, HPCF and RHR motor and mechanical seal coolers.

The heat transferred from the CUW heat exchanger at the start of cooldown is appreciable, but during the critical last part of a cooldown, the
heat removed is very little because the temperature difference between the reactor water and the RCW System is small. Sometimes, the
operators may remove the CUW heat exchangers from service during cooldown. Thus, the heat removed varies from about that during normal
operation at the start of cooldown to very little at the end of cooldown.

Includes FPC room cooler.

Drywell (B) and RIP coolers.

Reactor Building sampling coolers; LCW sump coolers (in drywell and reactor building), RIP MG sets and CUW pump coolers.

f

ttI
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Table 9.2-4c Reactor Building Cooling Water Division C

Emergency
Normal (LOCA)

Operating Shutdown at 4 Shutdown at Hot Standby Hot Standby (Suppression
Operating Mode/Components Conditions Hours 20 Hours (No Loss of AC) (Loss of AC) Pool at 97°C

Heat* Flow* Heat Flow Heat Flow Heat Flow Heat Flow Heat Flow

Essential

Emergency Diesel Generator C . . . . . . . . 13.40 229 13.40 229

RHR Heat Exchanger C - - 108.02 1,199 34.75 1,199 - - 25.54 1,199 89.18 1199

Others (essential)t 6.28 360 6.70 360 6.70 360 6.28 360 6.70 360 7.12 360

Non-Essential

Others (non-essential)t 20.51 422 19.26 422 7.54 422 20.51 422 0.54 50 0.75 50

Total Load 26.80 782 133.98 1,981 48.57 1,981 26.80 782 46.05 1838 110.53 1838

* Heat in GJ/h; flow in m3/h, sums may not be equal due to rounding, m. 425 / 4•,¢•I

t HECW refrigerator, room coolers, motor coolers, and mechanical seal coolers for RHR and HPCF, FCS room cooler, SGTS room cooler.

f Instrument and service air coolers, CRD pump oil cooler, radwaste components, HSCR condenser, and turbine building sampling coolers.

C-)

0

0

0

0

Cb

N,

CD~

CD
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ý3.4.5"2 R/B Safety-Related Equipment HVAC System

9.4.5.2.1 Design Bases

9.4.5.2. .1 Safety Design Bases

he R/B Safety-Related Equipment I\AC System is designed to pro\ide a 'ontrolled

te perature environment to ensure the coriintinue operation of safety-rs atedy

eqL~ilmient inl harsh environment unlder accidentL condlitijons. Thle r~ooms cooled by the
Safet4 -"\elated Equipnment HVAC Systemn are maintained at negative y?4essure relative to

atmospherýe by the secondary containmnent HVAC System during the normal operating

mode, anld 3y standby gas treatment system in isolation mode.

The systems allncomponents are Seismic Category I and are(ocated ill the Reactor
Building, separate and independent compartments of a Seismic Category I structure
that is tornado-inlissii,\ and flood protected.

aNi This page was
Fire protection has been e~alhated andisdescribed 'i Subsection 9.5" I replaced by page

9.4.5.2.1.2 Power Generation Design.Bases C-197

The system is designed to providl'- an environ ent with controlled temperature and

humidity to ensure both the comfo t and satety of plant personnel and the integrity of
Reactor Building equipment. The s)teý i/are designed to facilitate periodic inspection

of the principal system components. X\

9.4.5.2.2 System Description

The R/B Safety-Related Equipmenlt HI-AC Svstm consists of 12 safety-related fan coil

units (FCU) of division A, B, okC. Each FCU has',he responsibility to cool one safety-
related equipment rooml in ti'e secondary containi Int. The safety-related equipment
HIVAC (fan coil units) svst.A P&ID is shown ill Figure ý.4-3. Space temperatures are
Maintained less than 404C normally and less than 66'C d'uring pumtp operation:

(1) RHR(A) p m 0p room

(2) RHR(pY/pump room

(3) 7 (C) puimp r-oo11
(4) i-IPCF(B) pump room

HPCF(C) pump room6
/ (6) RCIC puniph rcoom

(7) FCS(B-} roomi

Air Conditioning, Heating, cSrrn-mrand Ventilating Systems 9.4-19
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Pm.

(8) room

(9) SGTS(B) room

(10) SGTS(C) room This page was
replaced by page

(11) CAMS(A) room C-198

(1() CAMS(B) room

9.4.5.2.2.1 RHR, HPCF and RCIC Pump Room HVAC Systems

The FCU's a tonmatically start when RHR punmps, HPCF P1)Arps, and RCIC turbine are
started. These czoms are normially cooled by the Secondary Containment HVAC

System. The fan X1l units are open ended and recircuJite cooling air within the space
served. Space heat i. removed by cooling water passinLg through the coil section.
Divisional Reactor Buid.din g Cooling Water (RCW)// used as the cooling medium. The

units are fed from the sa'me divisional power as th'at for the equipment being served.
JaiLDaa.disdchrge (coi•ensate) is routed to floor drain located within the room.

IRm. 425 / 436
9.4.5.2.2.2 FCS Room HVAC System., ooting of Rrq. 425 / 436 is automatically initiated Uponf

re ipt of a econdary containment isolation signal.
Cooling of the FCýS roomns ar ---" I``-MT-rr- -p-aT
containment isolation signal or a .i-m-3'--

m-naaIFC-s -i-°inal JR 45/436

These rooms are cooled by the Secondax Containme, f 1-IVAC Systemn during normal
conditions. The units are open enpided amln\recjxrc'filate cooling air within the space
served. Space heat is removed I cooli.g-a -r passing through the coil section.
Divisional RCX' is used as the cooQ ing medium. The units are fed from the same/

divisional power as that for he FCGS being served. Humidity is not specifically
maintained at a set range but is automatically detelqmlmied by the surface temperature
of the cooling coil. Drain pan discharge (condensate\)kIi routed to a floor drain located
within the room.

9.4.5.2.2.3 SGTS and CAM/ HVAC Systems

Cooling of the SGTS and CAMS rooms are automatically initia d upon receipt of a
secondar, cortainment isolation signal.

These roq lis are cooled by the Secondary Containment HVAC System1 i during normal
conditiyns. The units are open ended and recirculate cooling air within,,the space
served/./Space heat is removed by cooling water passing through tile coil s~ction.
Di~j~ional RCW is used as the cooling medium. The units are fed friom the\ me
di,,isional power as that for the equipment being served. Drain pan discharge
('condensate) is routed to a floor drain located within the rooml.

9.4-20 Air Conditioning, Heating, Cooling and Ventilating Systems
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Table 9.4-4d Not Used

This page was
replaced by page
C-199

Table'9.4-4e HM. IAC System Component Descriptions - Safety-Related Fan,Coil

Units (Response to Question 430.243)

Safety-Related Fan Coil Units Capacity (MJ/h)

HPCF Pump Room Div B 460.55

HPCF-Pump Room Div C 460.55

RHR Pump'Room Div A 307 3

RHR Pump Room\ Div B /307.73

RHR Pump Room"biYv C 307.73

\//

RCIC Pump Room Div A 69.08

om Div B 54.85

FGS Room Div C 54.85

436 Room Div A 83.74
/

CAMSRoom Div B 83.74

ISGTS Room Div B 16.75

SGTS Room Div C 16.75

V/

9.4-46 Air Conditioning, Heating, Cooling and Ventilating Systems
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9A.4.1.3.21 Emergency Electrical Room B (Rm No. 326)

(1) Fire Area--F3201

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

Safety-Related Provides Core Cooling

Yes, D2 Yes, D2

(3) Radioactive Material Present-None.

(4) Qualifications of Fire Barriers-The wall common with the emergency

electrical room C (Rm 337), the wall common with corridor C (Rmn. 335), the
wall common with the corridor B (Rm 321), the portion of the wall common
with elevator and stair tower 3, the wall common with RIP Panel Room (320),
the exterior wall, the floor and the ceiling are of 3 h fire-resistive concrete
construction. Two 3 h fire-resistive double doors provide access and egress

from the emergency electrical room C (Rm-i 337) and RIP Panel room
(Rm 320). -T-wo-pipi-ng-spaees-a~re-en-tered-to-t-.is-rom-at-eIevatio.-1-030-n rn

to-,fac-l-mte-t4he-F-GSl-pi~ping--t--nex-t-elevauion• The walls of these pi-phng

spaces are fire barrier of 3 h fire resistive concrete construction.

(5) Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)

Cable Tray 1454 MJ/mr2 ECLL (1454 MJ/m 2

maximrum average) applies.

(6) Detection Provided-Class A supervised POC in the room and manual alarm

pull station at Col. 6.9-E.2 and 1.9-F.5.

(7) Suppression Available:

Type Location/Actuation

Standpipe and hose reel with an Col. 6.9-E.2 & 1.9-F.5/Manual

electrically safe nozzle.

ABC hand extinguishers Col. 6.9-E.2 & 1.9-F.5/Manual

(8) Fire Protection Design Criteria Employed:

Analysis 9A.4-137
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> ) Consequences of Fire-The postulated fire assumes the loss of tile fuicti/on.
The provisions for core cooling systems backup are defined ill

ubsection 9A.2.5.

Snliloke friom a fire will be removed by the normal HVAC System erating in

its sif oke removal mode.

(10) Conseqtieences of Fire Suppression--Suppression extinguisl. s tile fire. Refer
to Section13.4, "Water Level (Flood) Design", for the drai' system.

(11) Design Crite'lca Used for Protection Against Inadverte't Operation, Careless

Opera-tion- or P~upture of tile Suppression System:

(a) Location of the manual suppression system /xternal to the room

•ge was (b) Provision of rais'c, supports for tile equipment
•d by page (c) Refer to Section 3. 4 "Water Level (Fo i)Design". for the drain system.

(d) ANSI B31.1 stancdpipe (rupture unl•kely)

(12) Fire Containment or Inhibiting. Meth/p•s Employed:

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

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

accessible.

(13) Remarks-The room coi4yhins cable in con- Ilhit only.
/\

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

(1) Fire Area-F4301/

(2) Equipment: See/ able 9A.6-2

Safety-Relate Provides Core Cooling

Yes, D3 Yes, D3

(3) Radi active Material Present-None that can be released as a reiut of fire.

(4) Qxalifications of Fire Barriers-The walls common with the C diesee',

RM. enerator room (Rmn 432), valve room (C) (Rm 431), corridor B (Rrn'O20),
436 /the *F-!amatbi-l-ty-Grot-rl-System room (Rim 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

Analysis
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lower regions of the building, which contains the majority of the ESFq .quipment. The walls are concrete and are not rated as they are intern'al_ to fire

a .a F4301. A section of the ceiling common to fire areas F4300, F 300 and
F3 -,0 above is of 3 h fire-resistive concrete construction. The rem inder of the
ceilin is not fire rated as itis internal to fire area F4310. Access o th corridor
is provi ýed from corridors A and B via 3 h fire-resistive door-. The corridor

provides irect access to the electrical and instrumentation enetration room

(Rm 433) through a nonrated door and valve room R(C) (Rin 431X)\and\ the Flmma3-iyCntlytemj 4 Fun 436) throu~gh
3 h fire-resistiveIoors. There is an open hatch to the fl,°rs above. A large steel

non-fire-rIa ted -or provides access to the reactor buIlding for moving in fuel
and other large lods. /

(5) Combustibles Pres.ent:.\

Total Heat of Combustion (MJ)Fire Loading

This page was
replaced by page
C-203

Cable Tray 727 MJ/m NCLL (727 MJ/rn2

.ax/imiim average) applies

Lubricant Fuel Oil / , ould\ be a variable due to

/)o\.,sil)le lubricant, and fuel oil

leak in transient. Deluge

sprinkl•er system provided.

(6) Detection Pro'ided--Class A supervised PO in the room and manual alarm

pull stations at 5.9-F.2/,ind 2.1-F. 1.

(7) Suppression Availab/le:

Type Location/Actuatron

Ordinar, ha9 Aird deluge sprinkler Hatch Area/ManuI

having a xw,}(er density of

6.1 L/mi '/m2 and a coverage of

9.3 m 21 ýer head
/

/

Stanlpipe and hose Col. 5.9-F.2 & 2.1-F.1/Manu I
e r(

ABC hand extinguishers Col. 5.9-F.2 & 2.1-F.1/Manual
/

/ •(8) Fire Pr-otection Design Criteria Employed:

Analysis 9A.4-183
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(b) The means of fire detection, suppression and alarming are provided la!d
accessible.

(13) Remarks-Although the areas Surrounding the adjacent diesel gene) /tor
room are of the same safety division, the diesel generator room isjesignated

as a separate fire area due to the relatively large amounts of lub-tcating and
fuel oil present. R-m 7/

9A.4.1.4.11 Flam ý.abilit-y-Control-S- 4 3 -6Room (Div. 3) (Rm No. 436)

(1) F4i Area-F4320

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

Safety-Rel ýtd Provides Co 7 Cooling

Yes, D1, and D2 No /

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

(4) Qualifications of Fire riers-/Thfloor and interior and exterior walls are
fire barriers and are of 3 i\fire-re~istive concrete construction. Tile ceiling is
formed by the bottom of thd pe/\nt fuel storage pool (F4301) and is a 3 h fire
barrier. Personnel access is pi'xided via a 3 h fire-resistive door from corridor
C (Rm 430).

(5) Combustibles Present:

This page was
replaced by page
C-204

Fire Loading l4 eat of Combustion (MJ)

Cable Tray 727 MJ/, NCLL (727 MiJ/n 2

maximum a| rage) applies

(6) Detectioy Provided-Class A supervised POC in th room and manual alarm

]:Lpull staton at Col. 5.9-F.2 and 2.1-F.1.

(7) Su /m-ession Available:

/Trype Location/Actuiationrorai

// Standpipe and hose reel

ABC hand extinguishers

Col. 5.9-F.2 & 2.1-F.l/Manual

Col. 5.9-F.2 & 2.1-F.1/Manual

Analysis 9A.4-189
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\4) Qualificationts of Fire Barriers-The walls commonI w~ith the *F-JL. 425
CGei-t-ot--System Room (Rm 425), the elevator and stair well walls, the iesel

\Generator B Room (Rm 423) and the ECCS Valve B Room (Rm 421)//serve as
fire barriers and are of 3l hfire-resistive concrete construction. The oor is also
a•re barrier to limit the size of the fire areas below and to proti't the lower
regi _ ns of the building, which contains the majority of the ESF/equipment.
The I lls commnon with the E and I Penetration Room (Rm 22) and the
ceiling aie fire-resistive concrete but are nonrated as theyv -e internal to fire
area F4201\Access to the corridor is provided from cornror D (lRn 445),
corridor C(Rm 430) and stairs and elevator No.3. A 3/h fire damper is
installed in tlý, HVAC duct (located next to tle elevator) where it passes
through the fire arrier floor to the division 2 area/ on the level below. This
fire barrier dividaesthe division 2 area of the building to limit the magnitude
of possible damage duie to a single fire.

(5) Combustibles Present:

Fire Loading Totalleat of Combustion (MJ)

This page was
replaced by page
C-205

Cable Tray 7P 7/MJ/rn- NCLL (727 MJ/m 2

\ iaximum average) applies

(6) Detection Provided-Class A, @,pevis;" IPOC_ in the room and manual alarm
pull stations at 5.9-F.2 and 9/I-F.I.

(7) Suppression Available: 'iAcu,

Type / LocationA ation

Standpipe and has reel Col. 5.9-F.9 & 2. -X1/Manua,

ABC hand xinguishers Col. 5.9-F.2 & 2 .1 /F.lManual

(8) Fire PrIo/'ction Design Criteria Employed:

(a) lhe function is located in a separate fire resistive enclosuir.

(b)/ Fire detection and suppression capability is provided and ac essible.

(/c) Fire stops are provided for cable tray and piping penetration ough
rated fire barriers.

,.)Con~sequen~ces of Fire-The postulated fire assumes the loss of the function'.

The provisions for core cooling systems backup are defined inl

Subsectioni 9A.2.5. Access is p~rovidled to the corridor fr-oml either enld.

9A.4- 191Analysis
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(b)

(13) Rein

9A.4.1.4.14' Not Used

9A.4.1.4.15 Diesel Gene

(1) Fire1

(2) Eq9'\

Safer

The ineans of fire detection, suppression and alarming are provided an'I

accessible.

arks-None.

erator B Room (Rm No. 423)

Area-F4200

tm ent: See Table 9A.6-2

y•-Related Provides Core Cpooing
\ /

Yes, D2 a Yes, D2

(3) Radioactive Mat I Present-None.

(4) Q•ualifications ofFire.Ba'rriers--The btu',lding exte425 Ils, the walls colmmnon
with Corridor B (Rm 490), the wall c7 mmon with F-CS-room (Rm 425), the
wall conmmon with stair c'Qlls (Rms i 93 and 329), and the floor are of 3 h fire
resistive concrete constructi'onl. The interior partition walls, and ceiling are
not fire rated as they are inter ýXl to fire F4200. The ceiling of the room is not
a fire barrier as the fan roonm'is l'ocated directly above this diesel generator

roomi. The exterior wall of/the ro~o~i has a remlovable section for remioval of

equipmilent fromri the die el generato• '•O-io . Access to this roomri is provided
from the Clean Area Access C/D (Rm ')6) th-ouglh a 3 h fire-rated door and

through the r-emovaible section of the external wall.

(5) Combustibles P et:

/Fire Loadi Total Heat of Conmbustion (MJ)

This page was
replaCed by page
C-206

Cable.'fav Could be variable due\'o possible

Lub~icating Oil oil leaks. Foam sprinkler ystem
Fuel Oil provided.

(6) etection Provided-Class A supervised rate-conmpensated themn al detectors
., and lnfrared detectors. The detection system is a cross-zoned systeim\requiring

two detectors, one of each in each zone. Each detector initiates a loc\,l alarm

upon sensing fire. The second detector alarm prov.icdes fire confirlrati\o1,
which opens the preaction valve and initiates the system alarm in the conhol
room. There is a manual pull stations at Col. 1.4-C.8.

9A.4-194 Analysis
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(a)

(b)

(c)

The function is located hin a separ-ate fire resistive enclosure.

Fire detection anid suppression capability is provided and acc /ssible.

Fire stops are provided for cable tray and piping penetrati•$s through

rated fire barriers.

Consequences of Fire-The postulated fire assumes the lIs of the function.

The valves are spatially separated and are designed to fi'l closed on loss of
actuation power. The provisions for core cooling systei'.s backup are discussed

il Subsection 9A.2.5. //

Smok• from a fire will be removed by the normal HVAC System operating in
its smoke, emoval mode. /

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

This page was
replaced by page 10)
C-207

(11) Design Criteria U!
Operation or Rup

for Protection [inst Inadvertent Operation, Careless
)n System.

(a) Location of the mru\,al su'ppression system in rooms external to the
rooms containing sateitya-elated equipment

/(b) Provision of raised surl\P rt~s frteeul n
(c) Refer to Section?. /.41 Xater\ evel (Flood) Design", for the drain system.

(di) ANSI B31 .1 st..ndpipe (ruptur Unlikely)

(12) Fire Containme{t or Inhibiting Methlo(sEmploved:

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

(b) The/tieans of fire detection, suppression a. (I alarming are provided and

al-c/essible.

(13) Reipmrks-None FT

/~ ~425 R9A.4.1.4.27 Flamm.abiit.y-Control-S, 1 Room (Rm No 425)

(1)'Fire Area-F4230

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

Safety-Related Provides Core Cooling

Yes, D2 No

Analysis 9A.4-211
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Nondivisional Equipment

Boron Storage Tank

Storage Tank Heating elements

Power Cabling for Storage Tank Heaters

The cabling is routed in separate conduit or trays for each division, separated from each

other, to meet IEEE-384. Conduit will be embedded in concrete where feasible.

The electric drive motor and cabling for the redundant Plml)ps are located more than

1.52 m apart. The injection valves and cabling are located more than 0.91 m apart

centerline to centerline.

The control cables for Division 1 and 2 equipment are in separate conduit and separate

friom the power cables. The Division 1 power and control cabling is routed out of the

Division 2 area to the Division 1 area by conduit embedded in the floor and wails.

Postulated fire damage to the electrical equipment in the SLC area could not
inadvertently result in injection of boron because this cal only be done by activation of

a switch on the control room panel. Fire could damage the power cabling to the pump
stLction valves or to the pump motors preventing opening of valves or start of pump

motors on command fi-om the control room. However, the SLC equipment is not
required for safe shutdown of the reactor-, since it is redundant to the RPS.

9A.r5=59-Fla m mabilit-y-ControlI-Sy¢stem

T-h-e-flam m-b l-~i-ty-.ce -- tFl-s ys teml-eq-ulpfleHt-is-le ea-t-ed&--i-a--la-r-ge-n-e~l--fsed-aefl-at-gF e
•level-a-t-a-p p~r-x-i-m-aite l-y-1-8 0-d egre e s-a-z~i-imu-t-l-h---T-le- -~oeom-s-l-have -a-fi-re-b a-rn1 e1410-tFo--an-d--is

co~mp Ie tel-y•-sum:eou-n~d e d-by--fi-,e--bar-i e~rwa~l-ls--a-n d-d~ers7 -Th e~re -are-t a-rge-a~eeess-d eo r-s--t-

e aeh-d-ivi~sioen-is-ioea~ted-i-n-vthe-fir-e-a-rea-d~ivision--2--an d-3-respec-ti-vely-,-E-ael-h-divisi~on--has

•twe-stc-rt-ie--n-is o la-t-i omn~al-ves-(-i-nb oar-td-an d-o u t.boa-rd3+-a-d--t-we-re tu-r n--is ol-a~t-i-o-a-ves

-(nboa-rd--a-nA-out-ha-rd-)-i-T-h e-in-b a~rd--i solaiwion-walvesare-motor-e pe rt~aed-(-MO.-.l.ves;

-(-t-wo-sol~e n i ids-p e~il-x~tve-)---T-hey-a~re--p owe rec-d-fiom-dciis~sien-1-a-nd-4-.-F-i-re-i-n -e i-t-l--er-d-ivi sion.

nvav-e-ause-t-l- e-in~boac-l~-valves-(Div:.-2-or-3-)-t-o-fail--t-pe~r-aeA-mut--t-he-ou~t-boa-d-isl-a-tion.

valves-a~re-s t-i-ll-e-ap a ble-to-i sel-a-te b e eau se-themy-a-re-p3owe~red--fro m-d~iffe r-e .n-t-divi~s io-ers--(-D i-v-

-1ad••,Loso-ac m-plet-e--divisi-o n-is.-aceep tab•le-*beea~use-FCS-i s-m-ad-e--up-of-Iwo

i-n~de~pel-Id en-t•-'e d-la- dla-n-it-d-li vlsi-on s-too ulte d-i-I-It-wo-sepa-ra-te d-fi-re-a-reas7
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Table 9A.6-2 Fire Hazard Analysis
Equipment Database Sorted by Room - Reactor Building (Continued)

Location Location
Item Elect Elev. Number Alpha System Room
No. MPL No Div. Location Coord. Coord. Description Drawing No.

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

608

609

C51-JO01C

C51-J009

C51-JOl 1

C51-NO06A

C51-NO06B

C51-NO06C

D21-RE018

C51-NO05A

C51-NO05B

C51-NO05C

D21-RED19

C51-JO04A

C51-J004B

C51-J004C

D21-RE023

D21-RE022

H23-P006*

H23-P007*

T49 F006B

T49 F007B

T49 -F007B-.

T49-FO07B-2

X...242

El1-FO08B

E11-F021B

E11-F031B

E11-POT304B

T31-F739B

T31-F741B

T31-F743B

T31-F745B

X-205

X-322E

N 1500 3.8 A.2 ATIP DRIVE C

N 1500 4.5 A.2 TIP PURGE EQUIPMENT

N 1500 4.5 A.2 TIP PURGE VALVE

N 1500 3.8 A.2 TIP IN-CORE PROBE

N 1500 4.0 A.2 TIP IN-CORE PROBE

N 1500 4.2 A.2 TIP IN-CORE PROBE

N 1500 4.0 A.2 AREA RAD DETECTOR

N 1500 4.0 A.8 OB PROXIMITY SWITCH

N 1500 4.0 A.8 OB PROXIMITY SWITCH

N 1500 4.0 A.8 OB PROXIMITY SWITCH

N 1500 4.0 A.5 AREA RAD DETECTOR

N 1500 4.0 B.1 TIP BALL/SHR VLV ASM

N 1500 4.0 B.1 TIP BALL/SHR VLV ASM

N 1500 4.0 B.1 TIP BALL/SHR VLV ASM

N -1700 5.0 B.1 AREA RAD DETECTOR

N -1700 2.0 E.9 AREA RAD DETECTOR

N -1700 2.6 F.0 MULTIPLEXER

N -1700 2.8 F.0 MULTIPLEXER

2 800 2,8 E,5 MO-GATE-VALVE

2 800 2-8 E,5 AO-GATE-VALVE

1 800 2-.8 E-5 SOLENOID-VALVE

4 800 2-.8 E-.5 SOLENOID-VALVE

2 800 2.7 E.5 FCS-RETURN

2 1200 2.1 D.2 MO GLOBE VALVE (PRET)

2 1200 2.1 D.2 MO GATE VALVE (RECIRC)

2 -1700 2.1 D.4 MO GLOBE VALVE (TEST)

2 -1700 2.1 D.4 POS XMTR (FO31B)

2 2800 2.1 D.5 SO VALVE

2 -1700 2.1 D.5 SO VALVE

2 2800 2.1 D.5 SO VALVE

2 -1700 2.1 D.5 SO VALVE

2 1200 2.1 D.4 RHR PUMP B TEST RET

3 400 2.2 D.6 SUPP CHAMBER WATER
LEV

N -1700 3.8 F.1 AREA RAD DETECTOR

107E5074/0

107E5074/0

107E5074/0

107E5074/0

107E5074/0

107E5074/0

299X701-171/0

107E5074/0

107E5074/0

107E5074/0

299X701-171/0

107E5074/0

107E5074/0

107E5074/0

299X701-171/0

299X701-171/0

? --

107E6047/0

107E6047/0

-107E6047/0

-107E.6047/0

NT--i006643

103E1797/1

103E1797/1

103E1797/1

103E1797/1

107E6043/0

107E6043/0

107E6043/0

107E6043/0

795E880/3

107E6043/0

215

215

215

215

215

215

215

216

216

216

216

216

216

216

219

221

221

221

22-1

22-1

22-1

22-1

221

222

222

222

222

222

222

222

222

222

222

610 D21-RE010 299X701-171/0 223

9A4.6-24 Fire Hazard Analysis Database
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Table 9A.6-2 Fire Hazard Analysis
Equipment Database Sorted by Room - Reactor Building (Continued)

Location Location
Item Elect Elev. Number Alpha System Room
No. MPL No Div. Location Coord. Coord. Description Drawing No.

611 T31-TE053A

612 T31-TE053B

613 T31-TE053C

614 T31-TE053D

615 X-013B

616 X-020B

617 D21-RE021

618 T31-TE053F

619 T31-TE053H

620 B31-FIS001A

621 B31-FIS001B

622 B31-FIS001C

623 B31-FIS001D

624 B31-FIS0O1E

625 B31-FIS001F

626 B31-FIS001G

627 B31-FIS001H

628 B31-FIS001J

629 B31-FIS001K

630 B31-TI001A

631 B31-TI001B

632 U41-D131B

633 E 11-FO08C

634 E11-F021C

635 E11-F031C

636 E 11-POT304C

637 T31-F739C

638 T31-F741C

639 T149-FO06C-

640 T49-FO07A-1

641 -T-49-FO07A-2

642 T49 F007C

643 X-206

644 X-322D

-1700 4.2 E.8

-1700 4.2 E.9

-1700 3.8 E.8

-1700 3.8 E.9

1400 4.0 E.9

1400 4.0 E.9

-1700 4.0 F.8

-1700 3.7 F.5

-1700 3.7 F.3

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.4 F.2

-1700 3.5 F.4

1200 5.9 D.2

1200 5.9 D.2

-1700 5.9 D.4

-1700 5.9 D.4

2800 5.9 D.5

-1700 5.9 D.5

800 5.-8 D.5

800 5.8 D.-5

800 5-.8 D,.5

800 5.8 D,5

1200 5.9 D.4

400 5.8 D.6

TEMP ELEMENT

TEMP ELEMENT

TEMP ELEMENT

TEMP ELEMENT

RIP PURGE WTR SUPPLY

CRD INSERT

AREA RAD DETECTOR

TEMP ELEMENT

TEMP ELEMENT

FLOW IND SWITCH

FLOW IND SWITCH

FLOW IND SWITCH

FLOW IND SWITCH

FLOW IND SWITCH

FLOW IND SWITCH

FLOW IND SWITCH

FLOW IND SWITCH

FLOW IND SWITCH

FLOW IND SWITCH

TEMP INDICATOR

TEMP INDICATOR

107E6043/0 223

107E6043/0 223

107E6043/0 223

107E6043/0 223

795E882/4 223

796E367/3 223

299X701-171/0 225

107E6043/0 225

107E6043/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

107E5194/0 225

RIP/FMCRD CP RM FCU B 107E5189/0 225

MO GLOBE VALVE (PRET) 103E1797/1 230

MO GATE VALVE (RECIRC) 103E1797/1 230

MO GLOBE VALVE (TEST) 103E1797/1 230

POS XMTR (FO31C) 103E1797/1 230

SO VALVE 107E6043/0 230

SO VALVE 107E6043/0 230

MO-GATE-VAL-VE -1 07-E-6047/0 2-30

SOLENNOID-VAL-VE -107E6047/0 230

SOLENOID-VALVE -107E6047/0 2-30

AO GATE VALVE 107E6047/0 230

RHR PUMP C TEST RET 795E880/3 230

SUPP CHAMBER WATER 107E6043/0 230
LEV

Fire Hazard Analysis Database 9A. 6-25
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Table 9A.6-2 Fire Hazard Analysis
Equipment Database Sorted by Room - Reactor Building (Continued)

Location Location
Item Elect Elev. Number Alpha System Room
No. MPL No Div. Location Coord. Coord. Description Drawing No.

1754 C51-K002B

1755 C51-K002F

1756 X-100B

1757 X-102B

1758 X-102F

1759 X-103B

1760 X-105B

1-76-1 T49-AOO-1-B

1762 T49-B 00-t.B

-1763 T499--0 0-1.B

1764 T49 DO0.B

1765 -T49-D002-B*-

1766 T49 F003B

-1-767 -T49 -F004B

1768 T49 F008B

-1769 -T49-F009B

-1-7-7-0 T49 F010B

-1-7-7-1 T49 -FO-13B

-1.7-7-2 T49-FO-14B

1773 -T49--.F0.16B

1774 -T49-F-T-002B

17-75 T49.-FT004B

17-76 T49-LS01-1B

1777 -T49-LS012B

-1-7-78 -T49 LS0-1-3B

-1-7-79 T49. P-T-003B

-1-780 -T49-T-E00-1-B

-1-781- T49-TE.005B

-1-782 T49 TE006B--1

1783 T49-TE 006 B -27

1784 T49-TE007B 1

1785 T49-TE007B.-2

2 13500 3.7 E.8 SRNM PREAMPLIFIER 107E5074/0 424

2 13500 3.7 E.8 SRNM PREAMPLIFIER 107E5074/0 424

N 13500 3.7 E.8 INTERNAL PUMP POWER 795E882 424

2 16400 3.8 E.9 CONTROL & 795E898 424
INSTRUMENT

2 16400 3.7 E.8 CONTROL & 795E898 424
INSTRUMENT

2 13500 3.9 E.9 COMPENSATION/INSTR 107E6043/0 424
LINE

13500

1-2-300

-12300

-1-2300

12300

-1-2-300

12300

-12-300

12300

12300

1-2-300

1-2300

1-2300

12300

-1-2-300

12300

1-2300

12300

-12300

1-2-300

1-2-300

1-2-300

-12300

-.2300

12300

12300

3.8

31

3A1

3A1

3.1-

31

3A1

3.1

3;1

3A1

3-1

3.1

3A-1

3-I

3A

3A1

3A

-3.1--

3-1

3.1.

3A1

3A

3.A-

31

3.1

3A1

E.8

F-.7

F-.7

F.7

F-.7

F;7-

F.6

F-.7

F.-7

F-.7

F-.7

F;7

F-7-

F.7

R.7

F-.7

F-.7

R-7

F.-7

F.7

NEUTRON DETECTOR 795E898 424

RECOMBINER -107E604-7/0 425

SPRAY-COOLER -107E6047/0 425

BLOWER -107E6047/0 425

WATER-SEPARATOR 107E6047/0 425

REC-OM.B-HEATER 4.07E6047/0 425

MO-GLOBE VALVE- -1-07E6047/0 425

MO-GLOBE-VAL-VE -1-07E6047/0 425

MO-GLOBE VALVE -107E6047/0 42-5

MAN-OPERR-GLOBE-VAL-VE -107E604710 425

MO-GLOBE VALVE 107E6047/0 425

MAN-OPER-GATE-VALVE -107E6047/0 425

MAN-OPER-GATE--VALVE -1.07E604710 425

MAN -OPER--GATE-VALVE -107E6047/0 425

F LOW-TRA NS M IT-TE R -107E6047-/0 425

FLOW-T-RANSM IT-TE R -1-07E6047/0 425

LEVEL-SWITCH -107E6047/0 425

LEVEL-SWITCH 107E6047/0 425

LEVE-L-SWITC-H 107E6047/0 425

PRES S-TRAN S M ITTE R -107E6047/0 425

TEMP-ELEMEN-T -107E6047/0 425

-TEMP-E.LEMEN-T -107E6047/0 42-5

TEMP ELEMENT -107E6047/0 425

TEMP-ELEMENT -107E6047/0 425

TEMP ELEMENT -107E6047-/0 425

TEMP-ELEMENT 107E6047/0 425

Fire Hazard Analysis Database 9A.6-60
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Table 9A.6-2 Fire Hazard Analysis
Equipment Database Sorted by Room - Reactor Building (Continued)

Location Location
Item Elect Elev. Number Alpha System Room
No. MPL No Div. Location Coord. Coord. Description Drawing No.

1-786

1-787

-t788

-1-7-89

-1790

1-79-1

1792

-1-793

.1.794

1795

-T-49 -T-E 008 B-1

T49-T-E 008 B-2

T-49-TE009 B-1.

T49-T-E009 B.-2

T49 TE01OB-1

-T49-'TE 00B-2

T49 TE011B

T49 T-T609B

U41. D.108

H22-P039*

1796 E11-FO05C

1797 Ell-FO11C

1798 E11-FO17C

1799 E11-FO18C

1800 E22-FO03C

1801 T31-F735C

1802 X-030B

1803 X-031B

1804 X-032B

1805 X-033C

1806 P21-DPS033C

1807 P21-DPS034C

1808 R43-A104C*

1809 R43-A204C*

1810 R43-A401C*

1811 R43-A501C*

1812 R43-C013C*

1813 R43-C401C*

1814 R43-DPS091C*

1815 R43-JO01C

1816 R43-LIS191C*

1817 R43-LS142C*

2 -12300 3=-1 F-7 -TEMP-ELEMENT

2 -1-2-300 3A. F=-7 T-EMP-EL-EME-NNT

2 -12300 3A F.7 TEMP--ELEMENT-

2 -12300 3A1 F-7 TEMPL-ELEME-NT

2 -12300 3.1 F.7 TEMP.ELEMENT

2 -12-300 33A F=-7 TEMP-E-LE-MEN-T

2 12300 3.1 F-.7 TEMP-ELEMENT

2 -12300 3.1 F-.7 TEMP TRANSMIT-TER

2 ' 12300 2;.7 F.5 FCS..ROOM (B)..HVH

N 12300 5.2 E.6 CONT VESSEL PRESS LK
TEST

3 14500 6.0 D.2 MO GATE VALVE (INJ)

1 14550 5.9 D.6 MO GATE VALVE (ISOL)

3 14500 5.9 D.8 MO GLOBE VALVE
(SPRAY)

3 14500 5.8 D.8 MO GLOBE VALVE
(SPRAY)

3 14500 6.0 D.4 MO GATE VALVE (INJ)

3 14500 6.0 D.5 SO VALVE

3 14500 5.8 D.8 RHR C DRYWELL SPRAY

3 14500 5.9 D.3 HPCF C SUPPLY

3 14500 5.9 D.2 RHR C LPCF

3 14550 5.8 D.7 RHR C SHTDN CLG SUCT

3 12300 6.5 F.0 DP SW (EMER DG C)

3 12300 6.5 F.0 DP SW (EMER DG C)

3 12300 6.1 F.9 AIR STORAGE

3 12300 6.1 F.7 AIR STORAGE

3 12300 6.2 E.7 LUBE OIL SUPPLY TANK

3 17300 6.9 F.4 EXPANSION TANK

3 12300 6.1 E.4 FUEL OIL DRAIN UNIT

3 12300 6.1 E.9 DG C LUBE OIL PUMP

3 12300 6.9 E.4 DIFF PRESS SWITCH

3 12300 6.6 F.0 DIESEL GENERATOR

3 12300 6.7 E.9 LEVEL IND SWITCH

3 12300 6.2 F.4 LEVEL SWITCH

-107E6047/0

-107E6047/0

-1 07E6047/0

1-07E6047/0

107E6047/0

-1 07E604-710

107E6047/0

-107E6047/0

107E5189/0

103E1797/1

103E1797/1

103E1797/1

103E1797/1 431

425

42-5

425

42-5

425

425

425

425

425

430

431

431

431

107E6008/0

107E6043/0

795E880/3

795E876/4

795E880/3

795E880/3

107E5112/0

107E5112/0

SSAR FIG 9.5-8

SSAR FIG 9.5-8

H:87-1137

H:87-1137

H:87-1137

SSAR FIG 9.5-9

H:87-1137

796E301

H:87-1137

SSAR FIG 9.5-6

431

431

431

431

431

431

432

432

432

432

432

432

432

432

432

432

432

432
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Table 9A.6-2 Fire Hazard Analysis
Equipment Database Sorted by Room - Reactor Building (Continued)

Location Location
Item Elect Elev. Number Alpha System Room
No. MPL No Div. Location Coord. Coord. Description Drawing No.

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

X-177

X-130C

X-143C

X-144C

C51-K002C

C51-K002G

C51-K002L

X-100C

X-100E

X-102C

1828 X-102G

1829 X-103C

1830

1831

1832

1833

1834

-1835

-1836

1837

1838

1839

1840

1841

1842

1-843

1844

1845

-1846

1847

1848

1849

X-105C

T49- A001.A

T49 B00.A

T49-COOI1A

T49-DOO1 A

T49-DO02AA

T49-FO03A

T49-FO04A

T49-F008A

T49 F009A

T49--F01OA

T49.F013A

T49-F014A

T49-F0.6A

T49-FT002A

T49-FT004A

T49 LS011A

T49-LSO-12A

T49 LS013A

T49-PT003A

N 15900 5.4 E.3 PCV & D/F LEAK

3 13500 5.6 E.2 MAIN STEAM FLOW RATE

3 14700 5.6 E.2 REA WATER LEV & PRESS

3 12650 5.6 E.2 REA WATER LEV & PRESS

3 13500 4.7 E.8 SRNM PREAMPLIFIER

3 13500 4.7 E.8 SRNM PREAMPLIFIER

3 13500 4.7 E.8 SRNM PREAMPLIFIER

N 13500 4.8 E.8 INTERNAL PUMP POWER

N 13500 4.2 E.8 INTERNAL PUMP POWER

3 16400 4.3 E.9 CONTROL &
INSTRUMENT

3 13500 4.3 E.9 CONTROL &
INSTRUMENT

3 16400 4.7 E.8 COMPENSATION/INSTR
LINE

3 13500 4.7 E.8 NEUTRON DETECTOR

3 12300 4,0 F-7 RECOMBINER

3 -12300 4.0 F;7 SPRAY.COOLER

3 -12-300 4:0 F-7 BLOWER

3 -1-2-300 4-0 F-7 WATER-SEPARATOR

3 -12300 4.0 F.7 RECOMB HEATER

3 -12300 4-0 F-7 MO-GLOBE-VALVE

3 -12300 4;0 F.7 MO GLOBE VALVE

3 -1-2-300 4.0 F-.6 MO-GLOBE-VALVE

3 12300 4.0 F.7 MAN..OPER GLOBE VALVE

3 -12300 4.0 F.7 MO-GLOBE VALVE

3 -12300 4;0 F-.7 MAN-OPER-GATE-VALVE

3 -1-2-300 4.0 F-7 MAN-OPE.R-GA-T-E-VAL-VE

3 -12300 4.0 F,7 MAN-OPER-GATE-VAL-VE

3 12300 4,0 F.7 FLOW TRANSMIT-TER

3 1-2300 4z0 F-7 FLOW-TRANSMITT•ER

3 12300 4-0 F..7 LEVEL-SWITCH

3 -12300 4.0 F-7 LEVEL-SWITGH

3 12300 4.0 F.7 LEVEL SWITCH

3 12300 4.0 F-7 PRE SS-TRAN SMITTE R

795E898

107E6043/0 435

----? --

795E877

795E877

795E877

107E5074/0

107E5074/0

107E5074/0

795E882

795E882

795E898

433

433

433

433

435

435

435

435

435

435

435

795E898

-107E6047/0

107E6047/0

107E6047/0

-10-7.E6047/0

-107E6047/0

-1-07E6047/0

1 07E6047/0

-1.07E604-7/0

-1.07E 6047/0

-107E6047/0

-107E6047/0

-1-07E6047/0

-t07E6047/0

107E6047/0

-107E6047/0

-107E6047/0

1.07E6047/0

1 07E6047/0

-1.07E6047/0

435

436

436

436

436

436

436

436

4-36

436

436

436

436

436

436

436

436

4-36

436

436
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Table 9A.6-2 Fire Hazard Analysis
Equipment Database Sorted by Room - Reactor Building (Continued)

Location Location
Item Elect Elev. Number Alpha System Room
No. MPL No Div. Location Coord. Coord. Description Drawing No.

-1850

185-1

-1852

-1853

-1854

-1855

1856

1857

•1858

-1859

1860

-186-1

1862

1863

4864

1865

1866

1867

1868

1869

T-49-TE 00-1 A

T49-TE005A

-T49-T-E-006A--1

-T49 TE006A-2

-T49.-TE007A 1.

T49-TEE007A-2.

T49 TE008A 1

T49-TE008A 2

T49...TE009A 1

-T49-TE009A-2

T49-T-EO-10A--1.

T49-TEO-10A-2

-T-49-TE.0-1--A

-T49 -T-T609A

U41 D-107

B21-FO01A

B21-FO01B

B21-FO03A

B21-FO03B

B21-F007A

3 -1-2300 4-.0 F-7 -TEMP-LEL-EMEN-T

-3 -12300 4ý0 F-.7 TEMP-E.L-EME.NT

3 -1-2-300 4,0 F•-7. T-EMP-EELEMENT

3 1-2-300 4.0 Fý-7 -TEMP-EL-EMENT

3 -12300 4.0 F;-7 TEMP ELEMENT

3 -1-2-300 4.0 F-7 TEMP-ELEMENT

3 12300 4.0 F.7 TEMP. ELEMEN-T

3 -12300 4.0 F-7 TEMP-ELEMENT

3 12300 4.0 F.7 TEMP-ELEMENT

3 -12-300 4.0 F-7 -TEMP--ELEMENT

3 -12-300 4.0 F-.7 TE M P-E.L-E.M E NT

3 -12300 4,0 F-7 T-EMP-EL-EMENT

3 -12300 4.0 F-7 -TEMP-ELEMENT

3 12300 4.0 F-7 TEMP--TRANSMITTER

3 -1-2-300 4.6 F-9 FC-S-RO0M-(C-)--HVH

N 12300 4.3 A.2 MO GATE VALVE (FW)

N 12300 3.7 A.2 MO GATE VALVE (FW)

1 12300 4.3 A.9 AO CHECK VALVE

2 12300 3.7 A.9 AO CHECK VALVE

N 12300 3.5 B.0 MO GATE VALVE
(CUWINJ)

N 12300 4.5 B.0 MO GATE VALVE
(CUWINJ)

1 16300 4.2 B.0 NO GLOBE VALVE (MSIV)

2 16300 4.2 B.0 NO GLOBE VALVE (MSIV)

1 16300 4.6 B.0 NO GLOBE VALVE (MSIV)

2 16300 4.6 B.0 NO GLOBE VALVE (MSIV)

1 16300 3.4 B.0 NO GLOBE VALVE (MSIV)

2 16300 3.4 B.0 NO GLOBE VALVE (MSIV)

1 16300 3.8 B.0 NO GLOBE VALVE (MSIV)

2 16300 3.8 B.0 NO GLOBE VALVE (MSIV)

2 12300 4.0 B.0 MO GLOBE VALVE (DR)

N 12300 4.0 B.0 MO GLOBE VALVE (DR)

N 12300 4.0 B.0 MO GLOBE VALVE (DR)

N 12300 4.0 B.0 AO GLOBE VALVE

-107E6047JC

-107E604710

-107E-6047/0

-107E6047/0

-107E.6047/0

107E6047/0

107E6047/0

-107E6047/0

i07E6047/0

107E6047/0

-1-07E6047/0

1.07E6047/0

107E6047/0

-107E6047/0

-107E51-189/0

103E1791/1

103E1791/1

103E1791/1

103E1791/1

103E1791/1

436

436

436

436

436

436

436

436

436

436

436

436

436

436

436

440

440

440

440

440

1870 B21-FC07B

1871 B21-FO09A

1872 B21-FO09A

1873 B21-F009B

1874 B21-FO09B

1875 B21-FO09C

1876 B21-F009C

1877 B21-F009D

1878 B21-F009D

1879 B21-F012

1880 B21-F013

1881 B21-F014

1882 B21-FO15

103E1791/1 440

103E1791/1

103E1791/1

103E1791/1

103E1791/1

103E1791/1

103E1791/1

103E1791/1

103E1791/1

103E1791/1

103E1791/1

103E1791/1

103E1791/1

440

440

440

440

440

440

440

440

440

440

440

440
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Table 9A.6-2 Fire Hazard Analysis
Equipment Database Sorted by Room - Reactor Building (Continued)

Location Location
Item Elect Elev. Number Alpha System Room
No. MPL No Div. Location Coord. Coord. Description Drawing No.

2210 X-104A

2211 X-104E

2212

2213

2214

2215

2216

2217

2218

2219

D23-FO01B

D23-FO04B

D23-FO05B

D23-PT007B

X-101F

X-142B

X-146B

X-147

2220 X-162B

2221 R24MCCSC111

2.2-2-2 T49-F004C

2223 T49 F002B

2-224 T49F002B-1

2225 T49 F002B 2

2226 X-081

2227 X- 082

2228 T31-F004

2229 T31-F005

2230 T31-F008

2231 T31-F009

2232 T31-FO10

2233 U41-C206B

2234 U41-C206F

2235 U41-TIS058

2236 R43-P001B*

2237 R43-P002B*

2238 T31-F801A

2239 T31-POS070B

N 19000 5.8 C.4 FMCRD POSITION
DISPLAY

N 19000 5.8 C.7 FMCRD POSITION
DISPLAY

2 19000 2.2 D.8 SO VALVE

2 19000 2.2 D.8 MO GLOBE VALVE

2 19000 2.2 D.8 MO GLOBE VALVE

2 19000 2.2 D.8 PRESS TRANSMITTER

N 19000 2.2 D.7 FMCRD POWER

2 20100 2.3 D.9 REA WATER LEV & PRESS

2 19000 2.3 D.9 DRYWELL PRESSURE

2 20100 2.2 D.8 REA WATER LEV WIDE
RNG

2 19000 2.2 D.8 CAMS GAMMA
DETECTOR

N 18100 2.4 F.1 MCC SC111 - R/B

3 20-100 2-.7 E-4 MO-GATE-VALVE

2 20100 2--7. E-4 AO-GATE-VAL-VE

-1 20100 2;-7 E-4 SOLE.NOID-VAL-VE

4 20100 2.7 E-4 SOLENOID-VALVE

N 19000 2.8 E.5 DRYWELL PURGE
EXHAUST

2 20100 2•-7 E-A FGS-INTAKE

2 19000 2.8 E.6 AO VALVE

2 19000 2.8 E.6 AO VALVE

1 19000 2.6 E.6 AO VALVE

1 19000 2.6 E.6 AO VALVE

2 19000 2.8 E.6 AO VALVE

2 19700 1.5 F.3 DG(B) EMER SUPP FAN B

2 19700 1.5 F.8 DG(B) EMER SUPP FAN F

2 19700 1.1 F.5 TEMP IND SW EMER EXH

2 19700 1.2 E.6 DG(B) CONTROL PNL (A)

2 19700 1.8 E.6 DG(B) SCT PANEL

1 18100 2.0 D.5 SO VALVE

N 18100 2.1 D.1 POSITION SWITCH

107E5139/1

107E5139/1

107E5139/1

107E5139/1

103E 1167

795E877

107E6043/0

795E877

103E1167 518

103E1167 518

10R281-431 520

520

520

520

520

520

520

520

520

107E5072/0

-107E6047/0

-107E6047/0

-1-0-7E6047/0

1.07E6047/0

107E6043/0

N-T---1 006643

107E6043/0

107E6043/0

107E6043/0

107E6043/0

107E6043/0

107E5189/0

107E5189/0

107E5189/0

?----

? --

107E6043/0

107E6043/0

520

52-1

521

521

521

521

52-1

521

521

521

521

521

522

522

523

524

524

528

528
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Table 9A.6-2 Fire Hazard Analysis
Equipment Database Sorted by Room - Reactor Building (Continued)

Location Location
Item Elect Elev. Number Alpha System Room
No. MPL No Div. Location Coord. Coord. Description Drawing No.

2240 X-102J

2241 X-104B

2242 X-104F

2243 D23-PT007A

2244 D23-FO01A

2245 D23-FO05A

2246 D23-FO04A

2247 T49-F001-B

2248 T49-FO02C

2249 T49-F002C-1.

2250 T49 FO02C 2

2251 X-142C

2252 X-146C

2253 X-162A

2254 T31-TE052H

2255 X-101G

2256 X-104C

2257 X-104G

2258 X-110

2 19000 2.2 D.3 CONTROL &
INSTRUMENT

N 19000 2.2 D.5 FMCRD POSITION
DISPLAY

N 19000 2.1 D.2 FMCRD POSITION
DISPLAY

1 19000 5.7 D.9 PRESS TRANSMITTER

1 19000 5.7 D.9 SO VALVE

1 19000 5.7 D.9 MO GLOBE VALVE

1 19000 5.7 D.9 MO GLOBE VALVE

2 20100 5,-7 D.8 MO-GATE-VALVE

3 20100 5.-7 D.8 AO-GATE-VALVE

-1 20-100 5•-7 D-8 SOLEENOID-VALVE

4 20100 5.7 D.8 SOLENOID.VALVE

3 20100 5.7 D.8 REA WATER LEV & PRESS

3 19000 5.7 D.9 DRYWELL PRESSURE

1 19000 5.7 D.8 CAMS GAMMA
DETECTOR

N 18100 5.3 E.5 TEMP ELEMENT

N 19000 5.8 D.6 FMCRD POWER

N 19000 5.8 D.3 FMCRD POSITION
DISPLAY

N 19000 5.8 D.5 FMCRD POSITION
DISPLAY

3 20100 5.9 D.2 COMPENSATION/INSTR
LINE

3 19700 6.5 F.8 DG(C) EMER SUPP FAN G

3 19700 6.5 F.3 DG(C) EMER SUPP FAN C

3 19700 6.8 F.5 TEMP IND SW EMER EXH

3 19700 6.3 E.6 DG(C) CONTROL PNL (A)

3 19700 6.8 E.6 DG(C) SCT PANEL

1 18100 4.0 A.5 MSL TUN AMB TEMP
ELEM

2 18100 4.0 A.5 MSL TUN AMB TEMP
ELEM

3 18100 4.0 A.5 MSL TUN AMB TEMP
ELEM

795E898 528

103E1167 528

103E1167 528

107E5139/1

107E5139/1

107E5139/1

107E5139/1

10-7E604-7/0

107E6047/0

-1-07E6047Wo

1.07E6047/0

795E877

107E6043/0

10R281-431

107E6043/0

103E1167

103E1167

530

530

530

530

530

530

530

530

530

530

530

531

532

532

103E1167 532

107E6043/0 532

2259

2260

2261

2262

2263

2264

U41-C209G

U41-C209C

U41-TIS062

R43-P001C*

R43-P002C*

E31-TE020A

107E5189/0

107E5189/0

107E5189/0

?-----

?0 ----

103E 1792/1

533

533

534

536

536

440

2265 E31-TE020B

2266 E31-TE020C

103E1792/1 440

103E1792/1 440
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Figure 12.3-5 Reactor Building Radiation Zone Map for Full Power and
Shutdown Operation at Elevation 12300 mm

*:Security-Related Infonrmation - Withheld Under 10 CFR 2.390}}
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Figure 12.3-10 Reactor Building Radiation Zone Map for Full Power and
Shutdown Operation, Section A-A

*Security-Related Infomiation - Withheld Under 10 CFR 2.390W If
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Figure 12.3-16 Reactor Building Radiation Zone Map Post LOCA atElevation 12300 mm{ ,Security-Related Infonnation - Withheld Under 10 CFR 2.390.
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Figure 12.3-21 Reactor Building Radiation Zone Map Post LOCA,
Section A-A

{Security-Related Information - Withheld Under 10 CFR 2.3901; 1o

C - 93



NEDO-33330
Revision 0

Rev. 0

ABWR Design Control Document/Tier 2

DC System

a Neutron Monitoring

- Source Range

- Intermediate Range

- Power Range

- TIP System

* Reactor Protection

* Rod Worth Minimizer

S-14Hydi ogen-Reeombi-n.eis

Procedures For Off-Normal Or Alarm Conditions.
Prepare all procedures for off-normal or alarm conditions that require operator action
in the MCR and RSS. These correspond to the numlber of alarm annunciators. Each
annunciator important to safety should have its own written procedure, which should

normally contain (a) the meaning of the annunciator, (b) the source of the signal, (c)
tei immediate action that is to occur automatically, (d) the immediate operator action

and (e) the long-range actions. If more than one annunciator applies to a given
procedure, repetition of the procedure may not be required if the applicable
annunciators are listed at the beginning of the procedure.

General Plant Operating Procedures.
As discussed in Section A5 of ANSI/ANS-3.2, procedures shall be prepared for the
integrated operations of the plant. Typical general plant procedures are listed below:

" Cold Shutdown to Hot Standby

" Hot Standby to Minimum Load (nuclear startup)

a Recovery fiom Reactor Trip

" Operation at Hot Standby

" Turbine Startup and Synchronization of Generator

" Changing Load and Load Follow (if applicable)

" Power Operation and Process Monitoring

" Power Operation with Less than Full Reactor Coolant Flow

13.5-4 Plant Procedures
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operational for verifying the leak detection and isolation functions as

indicated in the parenthesis:

(a) Neutron Monitoring System (ATIP isolation)

(b) Containment System (drywell coolant leakage)

(c) Standby Gas Treatment System (system initiation)

(d) Reactor Protection System (isolation bypass)

(e) Standby Liquid Control System (system initiation)

(f) Nuclear Boiler System (MSIV, MSL drain valves)

(g) RHR System (shutdown cooling suction isolation)

(h) CUW System (containment isolation valve)

(i) RCIC System (system isolation)

(j) SSLC (LDS logic processing)

(k) Other auxiliary systems (e.g., PRM, RD, RCW., HNCW, HVAC, ACS, FGS;

SPCU, etc.) associated with the LDS functions

(3) General Test Methods and Acceptance Criteria

Since the LDS is comprised mostly of logic, the checks of valve response and
timing and the testing of sensors will be performed as part of, or in

conjunction with, the various systems with which they are associated.

Performance shall be observed and recorded during a series of individual

component and integrated system tests. These tests shall demonstrate that the
LDS operates properly as specified in Subsection 7.3.1.1.2 and applicable LDS
design specification through the following testing:

(a) Correct implementation and operation of the LDS software-based

controls and instrumentation. This test shall check the system behavior
against the functional, performance and interface requirements as
specified by the appropriate design documents and the
Hardware/Software System Specification (HSSS).

(b) Verification of various indicators, annunciators, and alarms used to
monitor system operation and status for correct functions.

(c) Proper operation of leakoff and drainage measurement functions such
as those associated with the reactor vessel head flange, drvwell cooler

condensate, and various primary system valves.

14.2-36 Specific Information to be Included in Final Safety Analysis Reports
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14.2.12.1.18 Remote Shutdown System Preoperational Test

(1) Purpose

Verify the feasibility and operability of intended remote shutdown functions
fr'om the Remote Shutdown System (RSS) panel and other local and remote

locations outside the main control room which will be utilized during the
remote shutdown scenario.

(2) Prerequisites

The construction tests have been successfully completed, and the SCG has
reviewed the test proceduire and approved the initiation of testing.

Communication shall be established between the RSS panel, main control
room, and each system associated with the RSS. Additionally, tie 480 VAC and

6.9 ,kVAC electrical power system shall be in operation and available and 125
VAC/125 VDC control power shall be supplied to the remote shutdown panel.

The applicable portions of the RHR, HPCF, RCW, RSW, NBS, ACS,-FC-S and

MNUVMC shall be available, as needed, to support the specified testing.

(3) General Test Methods and Acceptance Criteria

The Remote Shutdown System (RSS) consists of the control and
instrumentation available at the dedicated remote shutdown panel(s) and

other local and remote locations intended to be used during the remote
shutdown scenario.

Much of the specified testing can be accomplished in conjunction with, or as

part of, the individual system and component preoperational testing.
However, the successful results of such testing shall be documented as part of

this test, as applicable. Performance shall be observed and recorded dining a
series of individual component and integrated system tests. This test shall

demonstrate that the RSS operates properly as specified in Subsection 7.4.1.4
and applicable RSS design specification through the following testing:

(a) Proper functioning of the system controls and instrumentation

associated with the RSS after transfer of control to the RSS panel.

(b) Proper operation of remote shutdown system pumps and valves
including establishment of system flow paths using RSS control.

(c) Proper functioning of RSS transfer switches including verification of

proper override of main control roonm functions.

Specific Information to be Included in Final Safety Analysis Reports 74.2-43
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(b) The BOP scope of piping systems are as follows: /

(i) Main steam piping downstream of the MSIV outside contaiinmentS(ii) Feediwater piping outside containment downstream of the"

isolation check valves

iii) RPV head vent piping /

(i4 CUIJW suction and discharge piping, including the head spray line

(v) RHI-R suction and discharge and iniection piping iZ shutdown

Fooling mode and LPFL mode

(vi) R&lC turbine steam supply and exhaust pipip!

(vii) RCI )ump suctLion and discharge piping

(viii) SLC system piping (pump suctioii/disc hrge)

(ix) RSW suCtin and discharge piping

(x) RCO suction and discharge piping/

(xi) HPCF suction"nd inijection piping

(xii) Diesel generatorfutiel, cooling, intake and exhaust piping

-(-xi-ii-)--FG-•S-hydrogeh-l.:e eob-ner-epip i-n g

(xiv) CRD system piping (pimnp /uction/discharge)

Thermal expansion testing during the preoperational phase will consist of
displacement measurements on th/iA-SSS portion of pi:ing during the
RRS/RPV internal hot functiona!4test Sublsection 14.2.12.1.2) and visual
inspections at amlbient temn pera..,ture on t NSSS and BOP portions of piping.

The testing will be in conl formiance with ANSI/ASME-OM7 as discussed in
Subsection 3.9.2.1.2, and wi-il consist of, a conl)bination of visual inspections
and local and remote displacement measuremnets. This testing, as well as that

performed during the /ower ascension phase pý.r Subsection 14.2.12.2.10,
includes the inspectioq{ and testing of RCPB comp'lnent supports as described
in Subsection 5.4.144. Visual inspections are performed to identify actual or

potential constrail ts to free thermal growth prior to o between tests.
Displacement m.asurements will be made utilizing spe'ially installed

instrumentati ais and also using the position of supports s': ch as snubbers.
Resultsofth tlhermnal expansion testing are acceptable wheY all systems move
as predicte and there are no observed restraints to free thermal growth or

when addiitional analysis shows that any unexpected results will~not produce

unacce, table stress values.

Vib/ation testing will be performed on system components and pipingauring

pyeoperational function and flow testing. This testing will be in accordance
z('ith ANSI/ASME-OM3 as discussed in Subsection 3.9.2.1.1 and will inc~ide

/visual observation and local and remote monitoring in critical steady-state\

This page was
replaced by page
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(d) Proper operating conditions and performance capability during tile

following system operational tests:

(i) Placing a standby polisher unit into service

(ii) Transferring the resin inventory of any polisher vessel into the

resin receiver tank

(iii) Removing operating filter from service, backwashing and restoring

to service

(iv) Transferring the resin storage tank resins to any polisher vessel

(v) Transferring resin fiom resin receiver tank to the radwaste system

(vi) Operating the system at full condensate flow with four filters and

five polisher vessels

(e) Proper operation of interlocks and equipment protective devices

(f) Proper operation of permissive, prohibit, and bypass functions

(g) Ability to perform online exchange of standby and spent filter units and

polisher vessels

(h) Proper operation of filter and polisher support facilities such as those

used for regeneration of resins or for handling of wastes

(i) Proper operation of the system flow b1.pass feature through manually
operating the system flow bypass valve from the main control room

14.2.12.1.55 Reactor Water Chemistry Control Systems Preoperational Test

(1) Purpose

To verify proper operation of the various chemical addition systems designed
for actively controlling the reactor water chemistry, including the oxygen
injection system, the zinc in-jection passivation system, the iron ion injection

system, and the Hydrogen Water Chemistry Sy'stem (HX'VCS).

(2) Prerequisites

The construction tests have been successfully completed, and the SCG has

reviewed the test procedure(s) and approved the initiation of testing. The
FGST Offgas System, appropriate electrical power, and other required
interfacing systems shall be available, as needed, to support the specified

testing. The appropriate vendor precautions shall be followed with regards to

the operation of the affected systems and components and for the actual
reactor water chemistry given the existing reactor operating state.

Specific Information to be Included in Final Safety Analysis Reports 14.2-99
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mode of operation. Generator hydrogen purity and leakage rate shall

meet the appropriate design requirements.

(e) Proper operation of the stator cooling system to provlide adequate stator
cooling water flow at prescribed flow rate and maintain inlet

temperature and conductivity control.

(f) Correct function of the generator runback circuits in response to

simulated high stator cooling water outlet temperature and low stator

cooling water pressure signals.

(g) Proper operation while powered firom primaly and any alternate
sources, including transfers, and in degraded modes for which the
system, subsystem or component is expected to remain operational.

(h) Acceptable generator clearance and vibration levels, during both
transient and steady-state operation. This test can be performed during
the startup test stage in conjunction with turbine testing.

(i) Acceptable differential pressure between air side and hydrogen side of

generator seal oil system.

-1472.--21--7-2-Flammabilit-y-Control-System-PreoperationaI-T-est

-(-1- .P-u rl-pose

To-e%,e lrify-tLh e-a)b -l-i-t--f-t-l- e-Fl a mn- a-bi 1;t-C-nt-rol--Sy. te m- (FCS)-to -r-eee IIbi b-i e
h ycd-lrgel-li-ai-i-d-o-,x-gen-a--a~e-!d-t-l-~ee~fo re-:n a i-i-n-a-i-•--t-!- e-.pec-itied-ihn e rt-a t-n-nosphlev-e

il-the-pi-m ary-eon ta-inm-e n-cl un-n g- l o nng-term--post-a eei d e nt-eon1d~i-ti o.ns,

(-24 -Preerequi si-tes

s~ueeess fnl-tly-eom-pl-e t-edr-al-i-d-t-h e-S GC• -,-as-r~evi ewecd-l--l-m -t-es-t-i-)Foeeedutire-a-nc-l-

a-ppi-oved-th e--i ni-tia tio n-o.f-tes ti-ig.---lI-- Sys te m-i-n s t-rue IIen-tw-ti on- h ball- e-i-n
aec re•da-n- c-e-w-i-thl-tl-h e-FCS-in-s t-~u-m-e-t-d-a-t-a-sh e e ts-;a..c-I-a--i!-b r:at-ed-p-ert

*i-n-s~u-ume n-t-supp I-•li e r•,1-.s-i t-re t-io n- s•\-l-l-s e x-viees&--. -u dh-i- g-wa-tei,-e lecet-ri-eit-yai-id

een- iniun-i ea t-io--s 3-s1-• l-l-be-avai lab e-a-n-d-pef--mi-ng-a-t-t-h-ei-r--ra-te.-desig--level s
{-flk-o vol-tage7-p-es si-He---e.tc-.7 )---T-h e-wet-wel-l-a-i- c-ch.•-well-airs e--ee--e

* .p-rim•D-eo n ti-ai~m-en--sl-atl-be-ii-t-.et-ra-n d-al-oR-e{-Irerequ-i-r:ed-i-nt-rf:taees-shl-a1-b~e

a~va-i-l-abl-e--as -n eed eds-to-su-ppo-r-t-t-h e-s•peeifi ed-t-est-i-ln--.g

-(-3-). Gene n-d--T-es-t--Me th.•o ds-an d-A~eee p- t-a-in.ee-~ri-it-er-ia~

•P-e r-f-.rm-an~ce-s lhal-l-be-l-)se.-rved-_a nc-d-r-e or--ded-d-u~r-i-n g-a-se ri es-of-in cd ivid.u a!
e m-p one-n t-a-n4-id-i-tegraqte d-sys teqet-T-l-i4s-tes tsl a-ll-d em o-n-strat-e-t-hat--th e

Specific Information to be Included in Final Safety Analysis Reports 14.2-121
C - 100



NEDO-33330
Revision 0

Rev. 0

ABWR Design Control Document/Tier 2

FGCS-opera-tes-pizepeily-as-spee-f.ed-in-Subseet-ie--42.-f-an d-a-ppl-ieable-F-GS

design-spe-i-fi ca-tions-t-h-u gh-I -fo1.1o 1 .ng-t-esti-ng+

-(-ad) -P-i('o pe-l;op eriat-i e-nefwti-sru-mean-t-t-ati-en-a-n-d-syste-n-e-oinro l-si ala-l-1

eem-b inp-a-t-ion-s-of-I egie

,(b). Ve i-•ii-eat-ioi-of•var~iou s-c onipoii- n--a-l~a-rn s-includi ng-a lar"m--aet-natien-a-n dI

-re s est--a-h.r--s et-val-u e--a-l-a--m'-id-iea-ie n-a-n.d- opera ti-ng-legie

-(c-)-,Pro pe r-ee pra~t-i e n-o f-al--r o t r -o p.e r~a-tedt-a-ld--a-ilr-pe rat ed-va-l1ves•

-i- eludi-ng-s t-roki-i-i-g-us i-n g-va-!-ve-ope-n-i-i-g-/c-Iosi-n-g-sawi-t-ehes-a-t-t-he-c-o nt-rdm

*rooim-.e-Iafie.t-i o n of-ie n dl-ibea ta •.i4ap.-t-i-i-i-ng--ao.d--i sod-a-ti en-ftn-eli o1n--if

.appliceable

(di).~~ -P -pe=y tern-oper~atin g-c-n d-i-t-ioe-n.--(-ihe.-r-h e-sys tern-s hal l-be-o-pera-tedl
• no rrn-a-I-l-y-wi-t-heut-ao-nmy-ab n-o rn-~a-l-i-t-ie s--vi-b-r-at-io÷w ,-r-t e a-age-in

Ce 1ni--Ol~len-e--ts;-val-vesv-a-nd-p i-pi~n g-wi-t-hi-nt-lh-e--FG-)4-fr-t-h e-fol11owin•lg-tes t
ea'esh-i-le-t-h-e--FCS-i s-i~n-a-ceid e n-t-o pc-ra-ai-n g roodi- e-a-i-id-reg-ula-r--tes t-i,;-•g

n- ode-of-opera ion-a~s-d-efi-ied-i-n-lt- e-desig-n-s-peei-fiea-t-i - i-:

-(-i-) -T-ripl e-h-ea-te-rtes~t-fer-i-si-de-l-eater-~box-ten--pecra-t-u-re-dx-mi-r-ng-s tea dy--

" s t-a te-orpera-t-i o Pn

-(-isi)t BIlowes-r-n-n-i-ng--tes-t-f l

T.e C-)si-tio- n-an ds-ea c hl-li-n es-uassf-1-ow-ta-te
-(-i-i-i-)--R-ea eti e-n-el-ia-rn-l- e-r-l-ea-- l--tes t-fe-rl-bi-ew.oce-r-l-lew-r~a-te-fl owv-eon-t-reo t

va 1-we-prosici-on--edaur h -1 in e2.s-gapsp1.oved -- te inl-t-h c--t-i-rn e-.fos-ti cai-n g-up
t-I-i e-rea-c-to r-l--•a-ii-be-r

-e.)-.P-r peppciati -ofi-Inteflormatl- udi-nt-obpe rti-od -i f-all eton-i p one ts

-s d-bj3] e et-to- i--i-te.rl o e-ki-i-ng--i,--te rI o10--g-set-va-l-ue-and-o p e.a---I-i-g-I egi e

-(-) -Pro pe r-ope-ra-t-i on-o3f-pe rrm-issiver-p roehibi-t----id-bypass-tfu-nt-ci e n-is

-( g-'- -P-roper-system-opera-tioen- iie-powe-redfr-orn-p•ri-rn-ay-3a-i-id--a-l-te-riite
s o u teesr-iia-clud~i-ng-t-rai- sfe-rs-anmd-in-de g-,de d-nodle s -fe r-w~l-i-ieh-li-d-

sys~tem-i s-e-x-p.ec-ted-to-reni-a-i-n-epe-ra-tion--a-I

14.2.12.1.73 Loose Parts Monitoring System Preoperational Test

(1) Purpose

To verify proper functioniing of Loose Parts Monitoring System (LPMIS)

equipiient.

(2) Prerequisites

The construction tests hiave been successfully completed, aiid the SCC has
reviewed the test procedur-e anid approved the initiationi of testing. Reactor
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Table 14.3-9 Generic Safety Issues (Continued)

Tier 2 Entry Parameter Tier 2 Value

19B.2-10 A-31: Residual Heat Removal (RHR) Shutdown Requirements

RHR System Composed of 3 Electrically And

Mechanically Independent Divisions

Shutdown Cooling Can Be Manually Initiated from the

Control Room

RHR System Can Be powered from Both Offsite and

Standby Emergency Electrical Power

19B.2-11 A-35: Adequacy of Offsite Power Systems

.Equipment Qualified for Operation with Voltage up to

10% Less than Normal

19B.2.12 A-36: Control of Heavy Loads Near Spent Fuel

Equipment Handling Components Meet Single Failure

Criteria

Redundant Safety Interlocks and Limit Switches Prevent
Heavy Loads Over Spent Fuel

19B.2.13 A-39: Determination of Safety Relief Valve Pool Dynamic Loads
and Temperature Limits

Each S/RV Discharge Pipe Fitted with an X-Quencher

19B.2-16 A-44: Station Blackout

Sources of Electrical Power

No. of Standby Turbine Generators 1

No. of Emergency Diesel Generators 3

19B.2-17 A-47: Safety Implications of Control Systems

Feedwater Controller

Trip Feedpumps on High Water Level ----

Fault Tolerant Through Redundant Micro-processors ----

and Self Diagnostics

19B.2-18 A-48: Hydrogen Control Measures and Effects of Hydrogen Burns
on Safety Equipment

Containment Inerted During Normal Operation ----

Per-manently-lnst-alled-Hydrogen-Recombiners ----

19B.2-20 B-17: Criteria for Safety-Related Operator Actions

RHR Heat Exchanger in LPCI Injection Loop

19B.2-22 B-55: Improved Reliability of Target Rock Safety/Relief Valves

ABWR Uses a Direct Acting S/RV Design

Tier I Selection Criteria and Processes 14.3-41
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Table 14.3-10 TMI Issues

Tier 2 Entry Parameter Tier 2 Value

19A.2.17 I.D.3 Safety System Status Monitoring

Automatic Indication of Bypassed and Inoperable Status of

Safety Systems

19B.2.65 I.D.5(2) Plant Status and Post-Accident Monitoring

Post-Accident Information Available to the Operator is in

Compliance with RG 1.97

19B.2.66 I.D.5(3) On-Line Reactor Surveillance System

ABWR Design Incorporates a Reactor Vessel Loose Parts
Monitoring System

1A.2.5 ll.B.1 Reactor Coolant System Vents

Steam-Driven RCIC

Power-Operated Relief Valves

Number 18

Dual Position Indication

Position Sensors ----

SRV Discharge Temperature Elements ----

Remotely Operable from the Control Room ----

1A.2.6 ll.B.2 Plant Shielding to Provide Access to Vital Areas and Protect
Safety Equipment for Post-Accident Operation

Vital Areas as per NUREG-0737 Accessible Post-LOCA

Continuous Occupancy ----

Non-Continuous Occupancy ----

1A.2.7 ll.B.3 Post-Accident Sampling

Able to Obtain Samples Under Accident Conditions

19A.2.21 ll.B.8 Rulemaking Proceeding on Degraded Core Accidents

Inerted Primary Containment ----

P-ermanently-lnstalled-Reeo mbiners ----

1A.2.9 ll.D.1 Testing Requirements

SRVs Qualified for Steam Discharge ----

Redundant Logic to Respond to High Water Level ----

Conditions

RHR Shutdown Cooling Systems

Number 3

Separate Vessel Penetration and Suction Lines ----

Tier 1 Selection Criteria and Processes 14.3-49I
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Table 14.3-10 TMI Issues (Continued)

Tier 2 Entry Parameter Tier 2 Value

1A.2.10

I 1A.2.13

1A.2.14

19A.2.27

1A.2.15

ll.D.3 Relief and Safety Valve Position Indication

Dual Position Indication

Position Sensors

SRV Discharge Temperature Elements

II.E.4.1 Dedicated Penetrations

R eeombiners-in-Sec-nda ry-Gontain ment

Number

Permanently Installed

II.E.4.2 Isolation Dependability

Diverse Containment Isolation Signals

Non-Essential Systems

Automatically Isolated On Containment Isolation Signal

Redundant Isolation Valves

Resetting Isolation Signal Does Not Automatically Reopen
Isolation Valves

Containment Purge and Vent Valves

Close on Isolation Signals

Fail Closed

Close on High Radiation

II.E.4.4 Purging

Drywell Has Primary Containment Supply/Exhaust System

II.F.1 Additional Accident Monitoring Instrumentation

Plant Post Accident Monitoring Variables

Neutron Flux

Control Rod Position

Boron Concentration

Reactor Coolant System Pressure

Drywell Pressure

Drywell Sump Level

Coolant Level in Reactor

Suppression Pool Water Level

Containment Area Radiation

2

I 74.3-50 Tier 1 Selection Criteria and Processes
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PAM Instrumentation
3.3.6.1

3.3 INSTRUMENTATION

3.3.6.1 Post Accident Monitoring (PAM) Instrumentation

LCO 3.3.6.1 The PAM instrumentation
shall be OPERABLE.

for each Function in Table 3.3.6.1-1

APPLICABILITY: MODES 1 and 2.

NOTE
1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Restore required channel 30 days
with one required to OPERABLE status.
channel inoperable.

B. Required Action and B.1 Provide alternate method 14 days
associated Completion of monitoring, determine
Time of Condition A the cause of the
not met. inoperability, and

submit plans and
schedule for restoring
the instrumentation
channels of the
Functions to OPERABLE
status to the NRC.

C. One or more Functions - -NOTE-
with two required ThM--Ac'1i-on-is--not1 ..
channels inoperable. -appl-icabl-o-te-F-Func-t-ions--1-]-

C.1 Restore at least one 7 days
inoperable channel to
OPERABLE status.

(continued)

Rev. 0. Design Control Documient/Tier 2ABWR TS 3.3-60
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PAM Instrumentation
3.3.6.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

-B_.Two-requi-red -D-1--Res-t-ore-one-requ-ired -7-2-hour-s--
-hydrogen/oxygen hydrogen7toxygen-monitor-
--mn-or-c hnne~--s cthanne-1-t-o-OPERABL-E------
-inoper-abl-e. s-t-a-t-us.

E. Required Action and E.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition C-or- Table 3.3.6.1-1 for the

-D-not met. channel.

F. As required by F.I Be in MODE 3. 12 hours
Required Action E.1
and referenced in
Table 3.3.6.1-1.

G. As required by G.1 Provide alternate method 14 days
Required Action E.1 of monitoring, determine
and referenced in the cause of the
Table 3.3.6.1-1. inoperability, and

submit plans and
schedule for restoring
the instrumentation
channels of the
Functions to OPERABLE
status to the NRC.

ABWR TS 3.3-61 Rev. 0, Design Control Document/Tier 2
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PAM Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 1 of 1)
Post Accident Monitoring Instrumentation

FUNCTION

1.

2.

3.

4.

5.

6.

7.

B.

Reactor Steam Dome Pressure.

Reactor Vessel Water Level-Wide Range.

Reactor Vessel Water Level-Fuel Zone.

Suppression PooL Water Level.

Containment Pressure.

5a. DryweLL Pressure.

5b. Wide Range Containment Pressure.

DryweLL Area Radiation.

Wetweil Area Radiation.

PCIV Position.

REQUIRED
CHANNELS

2

2

2

2

2

2

2

2

2 per penetration flow

path(a),(b)

CONDITIONS
REFERENCED

FROM
REQUIRED

ACTION 1.1

F

F

G

G

9. Startup Range Neutron Monitor-Neutron Flux. 2 (c) F

10. Average Power Range Monitor-Neutron Flux. 2 (d) F

-Anei-zer.~

13. Containment Water Level. 2 F

14. Suppression Pool Water Temperature. Z(e) F

15. Drywaell Atmosphere Temperature. 2 F

16. Main Steam Line Radiation. 2 F

(a) Only one position indication channeL is required for penetration flow paths with only one installed
control room indication channel.

(b) Not required for isolation valves whose associated penetration flow path is isolated by at least one
closed and de-activated automatic valve, closed manual valve, blind flange, or check valve with flow
through the valve secured.

(c) When power is 5 [ID1X RTP

(d) When power is > [10]X RTP

(e) Bulk average temperature.
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Remote Shutdown System
3.3.6.2

Table 3.3.6.2-1 (page I of 2)
Remote Shutdown System Instrumentation

REQUIRED NUMBER

FUNCTION (INSTRUMENT OR CONTROL PARAMETER) OF DIVISIONS

Ii Reactor Steam Dome Pressure. 2

2. HPCF B Flow. 1

3. HPCF B Controls. I(c)

4. HPCF B Pump Discharge Pressure. 1

5. RHR Flow. 2(a)

6. RHR Hx Inlet Temperature. 2(a)

7. RHR Hx Outlet Temperature. 2(a)

8. RHR Hx Bypass Valve Position. 2(a)

9. RHR Hx Outlet Valve Position. 2(a)

10. RHR Pump Discharge Pressure. 2(a)

11. RHR Controls. 2(a)(c)

12. RPV Wide Range Water Level. 2

13. RPV Narrow Range Water Level. 2

14. Reactor Building Cooling Water Flow. 2

15. Reactor Building Cooling Water Controls. 2(c)

16. Reactor Building Service Water System Controls. 2(c)

18. Suppression Pool Water Level. 2

19. Condensate Storage Tank Water Level. 1

(continued)
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3.6 CONTAINMENT SYSTEMS

3.6.3. Primary Containment

LCO 3.6.\3.1 Two primary
OPERABLE.

APPLICABILITY: MODES 1 and

ACTIONS

Primary Containment Hydrogen Recombiners
3.6.3.1

Hydrogen Recombi ners

containment hydrogen recombiners shall/ e

/

CONDITION REQUIRED ACTION COMPLETION TIME

A. One primary \A.1---------- NOTE- Z------
containment hydrogen LCO 3.0.4 is/not
recombiner inoperable. applicable!

,,estore primary 30 days
Conta/lnment hydrogen
re,'cpbiner to OPERABLE
stat'us.

B, Two primary B.1 I Verify b.y I hour
containment hydrogen / administrative means
recombiners // that the hydriogen AND
inoperable. / control function is

maintained., Once per
12 hours
thereafter

AND

B.2 Restore one primary 7 days
containment hydrogen

status./

C. Requirý Action and C.1 Be in MODE 3. 12 hours\
assoc-Vated Completion
Tim /not met.

/Fý
/
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K
K

Primary Containment Hydrogen Recombiners
3 6' 3. 1

bUKVLILL/;,,t KLtUIlKLMrN I.,
SURVEILLANCE FREQUENCY

6 months
SR 3.6.3.1.1 Perfo a system functional test foreach

primary cotainment hydrogen recotribiner.

SR 3.6.3.1.2 Perform a systm -functii'oal test for each 18 months
primary containment hy.drogen recombiner.

SR 3.6.3.1.3 Visually examine each primary containment 18 months
hydrogeir"recombiner enclosure and-verify
there,-'is no evidence of abnormal
conditions.

SR 3.6.3-1.4 Perform a resistance to ground test for 18 months
.•/ each heater phase.

/K
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals

5.5.2.1 Offsite Dose Calculation Manual (ODCM) (continued)

Licensee initiated changes to the ODCM:

a. Shall be documented and records of reviews performed shall
be retained. This documentation shall contain:

1. sufficient information to support the change(s) together
with the appropriate analyses or evaluations justifying
the change(s), and

2. a determination that the change(s) maintain the levels of
radioactive effluent control required pursuant to
10 CFR 20.1302, 40 CFR 190, 10 CFR 50.36a, and 10 CFR 50,
Appendix I, and not adversely impact the accuracy or
reliability of effluent, dose, or setpoint calculations;

b. Shall become effective after review and acceptance by plant
reviews and the approval of the [Plant Superintendent]; and

c. Shall be submitted to the NRC in the form of a complete,
legible copy of the entire ODCM as a part of, or concurrent
with, the Radioactive Effluent Release Report for the period
of the report in which any change in the ODCM was made.
Each change shall be identified by markings in the margin of
the affected pages, clearly indicating the area of the page
that was changed, and shall indicate the date (i.e., month
and year) the change was implemented.

5.5.2.2 Primary Coolant Sources Outside Containment

This program provides controls to minimize leakage from those
portions of systems outside containment that could contain highly
radioactive fluids during a serious transient or accident to
levels as low as practicable. The systems include the Low
Pressure Core Flooder, High Pressure Core Flooder, Residual Heat
Removal, Reactor Core Isolation Cooling, -HIydrogen-Recombi-ner T Post
Accident Sampling, Standby Gas Treatment, Suppression Pool
Cleanup, Reactor Water Cleanup, Fuel Pool Cooling and Cleanup,
Process Sampling, Containment Atmospheric Monitoring, and Fission
Product Monitor. The program shall include the following:

(continued)
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PAN Instrumentation
B 3.3.6.1

BASES

LCO 8. Primary Containment Isolation Valve (PCIVI Position
( Continued ) (continued)

position indication for valves in an isolated penetration is
not required to be OPERABLE.

Indication of the completion of the containment isolation
function is provided by valve closed/not closed indications
for individual valves on safety related displays.
Annunciators are provided to alert the operator to any lines
that may not be isolated.

E For this plant, the PCIV position PAM instrumentation
consists of the following: ]
9. and 10. Wide Range Neutron Flux

Wide range neutron flux is a Category I variable provided to
verify reactor shutdown. The display controller uses data
from four APRM channels and four SRNM channels to provide a
display of neutron flux on the main control room panel with
a range of 106% to 125% RTP. These displays are the primary
indication used by the operator during an accident.
Therefore, the PAM Specification deals specifically with
this portion of the instrument channel..

Dry-w-ell and tw-e-T hi-h-drogen and oxygen analyzers are
-Ctegory FinS tr-Umens p rov id--d-t-o-d-tt-c-h• h--hyo- O

oxygen concent-at-i-6-ton-n-d-hiti-ons-that-rep resent-a-po tenti al-
-fo r-cort-di -rime r t-re-ach -T-h ese-p-aramete rs-are-a-l-so-i-mpor-t-an*t--
-- l-n-rer-i-,fy-,-ng-th,,-adeuacU=y-o,--mi-t-,gat-,,,g--act-,n-uS --- {hee-a or-
-two-d-i-vl-si ons-i-n-t-he-C-ont-a-i-nme-t--Atmos-pher4•e-Mon-i-t+-or-ing-
-Sys-t-em-an-a-l-yz.ers-wi-t-h-one-cih-ann el-o f-i2--moni-t-or-i-ng-anrd-one-
- .-channel- f--02-mon-i-tori-ng-per-d+v-i- on.-S-amp--es-of-e-i-ther-the
-d-rywe-l---o-r-we-twe-l-l-a-re-drawn-i-n-t-o-t-he-ana-ly-zers-ba-s-ed-on-the-
-p os-i-t-io n--o f-- a -sel-e c-t-or-s-w-i-t-eh-I-n-t.h e-ma-n -on-t-r o--r o omn.
-Disp-liys--arid-al-arms-are-pr-ovi-ded-i-n-thLe-mi--cont-ol-roo _-
-T-hese-d-i-s-pl-ay-s-a-e-t-he-pr4mary-±-ndiic-a-t-i-on-u-s-ed-by-t-he-
-opera-t-or-du ri-ng-an-acc-iden-t__-Thereforeithe-PAN -
-Spec c-i-c-at-i-on-de a-l-s-s pe c-i~f-i&a-l-l-y-w i-t h-t-h-i-s-p or-t-i-on-of-the-
-4ns-t-ru-me nt--c h a nnel-.

(continued)

ABWR TS B 3.3-206 Rev. 0, Design Control Document/Tier 2

C-115



NEDO-33330
Revision 0

PAM Instrumentation
B 3.3.6.1

BASES

ACTIONS C.1( Continued ) -A-u-notie-d-ie--tCr-LCO-thts--ai-ti-on-d 
oes--not--ppiy-to-Fundti-on-s-

-&-1---I2-,---hydrogen/-oxygenlr-oni-tors-)-;-whi-ch-a-re--addressed-i-n-
-.- ond-i-t-i-on---B-. When a Function has two required channels that

are INOPERABLE then one channel must be restored to OPERABLE
status within 7 days. The Completion Time of 7 days is
based on the relatively low probability of an event
requiring PAM instrument operation and the availability of
alternate means to obtain the required information.
Continuous operation with two required channels inoperable
in a Function is not acceptable because the alternate
indications may not fully meet all performance qualification
requirements applied to the PAM instrumentation. Therefore,
requiring restoration of one inoperable channel of the
Function limits the risk that the PAM Function will be in a
degraded condition should an accident occur.

Multiple entry into the condition table causes Condition A
to be invoked on completion of Action C.1 so appropriate
additional action is taken.

-11 h -two-hydro g e n/-oxygem- n-i-t-or-d-i-s~-l-ay-ch-a nne-l-s--are-
-i-n ope rab-l-e-a-t-l-ea-st--o ne-c h ann e-l-mu-st-be-r7s-t-or ed-t-o-

-T-i-me-i-s-rea son-ab-l-e--ba sed-on-t-h e-b ac-ku p-c-ap.a bi-l-i-t-y-cf--th e-
-P c t-s--AGc-ic- en t--,,SmP-,4-ng,--Syst-em-to--mo ni-ttor-t-,, e-. dr. o ,en--
-- o nceent-r -t-i-on-for-e-vai- on-of-c-or e-daage-arnd-t-o-prov4de--- i-n-f- r ma-t-ivon-fo r-o pe~ra-t-r--de c~s-i-s-i •----- O-t-i-s--U n-l-i-k-e--y--

-t-h-at-a--L-6-A-t-hat-wou-l-d-c-au-se-core-4amage-wou-l-d-occurduri.ng-
-thi-s-t-i-me--

E are]

This Required Actio•n directs entry into the appropriate
Condition referenced in Table 3.3.6.1-1. The applicable
Condition refere ned in the Table is Function dependent. If
the required ActZ-ons and associated Completion Times for
Conditions C----or--D-are- not met for a Function then
Condition E is entered for that function and Table 3.3.6.1-1
used to transfer to the appropriate subsequent Condition.

(continued)
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PAM Instrumentation
B 3.3.6.1

B3ASES

ACTIONS F.1l
(Continued

For the PAM Functions in Table 3.3.6.1-1, if any Required
Action and associated Completion Time of Condition C-or-D-is
not met, the plant must be placed in a MODE in which the ICO
does not apply. This is done by placing the plant in at
least MODE 3 within 12 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant condition
from full power conditions in an orderly manner and without
challenging plant systems.

Since alternate means of monitoring the parameters to which
this Condition applies have been developed and tested, the
Required Action is to submit a report to the NRC instead of
requiring a plant shut down. These alternate means may be
temporarily installed if the normal PAM channel cannot be
restored to OPERABLE status within the allotted time. The
report provided to the NRC should discuss the alternate
means used, describe the degree to which the alternate means
are equivalent to the installed PAM channels, justify the
areas in which they are not equivalent, and provide a
schedule for restoring the normal PAM channels.

SURVEILLANCE The following SRs apply to each PAM instrumentation Function
REQUIREMENTS in Table 3.3.6.1-1, except SR 3.3.6.1.1 does not apply to

Function 8.

SR .3. .1.

Performance of a CHANNEL CHECK once every [31] days ensures
that a gross instrumentation failure has not occurred. A
CHANNEL CHECK is a comparison of the parameter indicated on
one instrumentation channel to a similar parameter on other
instrumentation channels. It is based on the assumption
that independent displays of the same parameter should read
approximately the same value. Significant deviations
between displays could be an indication of excessive
instrument drift or other faults in one of the channels. A

(continued)
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PAM Instrumentation
B 3.3.6.1

BASES

SURVEILLANCE SR 3.3.6.1•2 (continued)
REQUIREMENTS
( Continued ) aodress some of the same components reqyi-red by the PAM

d\~i . 7

REFERENCES 1. Regulatory G-4de 1,,97, "Instrumentation for
Light-Water Cood7ed Nuclear Power Plants to Assess.
Plant and Eny-ilron'-.Conditions During and Following an
Accident, <'-Ite]--- June 2006.1

2. DCD Ti'er 2, Section 7.5

7,J
-7

Date shown is date
current revision
was issued.

K

This page was
replaced by page
C-2 0 9
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Remote Shutdown System
B 3.3.6.2

B 3.3 INSTRUMENTATION

B 3.3.6.2 Remote Shutdown System

BASES

BACKGROUND The Remote Shutdown System provides the control room
operator with sufficient instrumentation and controls to
place and maintain the plant in a safe shutdown condition
from a location other than the control room. This capability
is necessary to protect against the possibility of the
control room becoming inaccessible. A safe shutdown
condition is defined as MODE 3. With the plant in MODE 3,
the High Pressure Core Flooder System, the safety/reliief- --
valves, and the Residual Heat Removal System Shutdown-
Cooling and Suppression Pool Cooling Modes can.--be used to
remove core decay heat and meet all safety-requirements.
Additional systems assisting in the-r-eote shutdown
capability are portions of the--Ndclear Boiler System, the
Reactor Building Cooli.ngqWater System, the Reactor Building
Service Water System,6he Electrical Power Distribution
Systemj--and -the-F1amnability Control System.- The long term
supply of water for the HPCF and the ability to operate
shutdown cooling from outside the control room allow
extended operation in MODE 3.

In the event that the control room becomes inaccessible, the
operators can establish control at either of two remote
shutdown panels (Division I and Division I1) and place and
maintain the plant in MODE 3. The two panels have a
different complement of controls and indications, but either
panel may be used to achieve and maintain MODE 3. The main
difference between the two panels is that one of them uses
HPCF and one SRV to regulate pressure and provide the decay
heat removal and inventory make up. The other panel uses 3
SRVs, the LPFL, and the shutdown cooling mode of an RHR
system to provide this capability.

The postulated conditions assumed to exist when the Main
Control Room becomes inaccessible are 1) the plant is
operating initially at or less than design power and 2) the
plant is not experiencing any transient or accident
situations. Therefore, complete control of engineered
safeguard feature systems from outside the main control room
is not required.

Even though the loss of offsite power is considered
unlikely, the remote shutdown panels are powered from Class
1E power system buses I and II so that backup AC power would

(continued)
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Remote Shutdown System
B 3.3.6.2

BASES

LCO 5 throuqh 11. RHR A. B Control & Indication, (continued)
( Continued

division 11 panel) are required to be OPERABLE to provide
redundant capability to achieve MODE 3 from both RSS panels.

12. and 13, RPV Wide Range/Narrow Range Water Level,

Reactor vessel water level is provided to support monitoring
of core cooling, to verify operation of the make up pumps,
and is needed for satisfactory operator control of the make
up pumps. The wide range water level channels cover the
range from the near top of the fuel to near the top of the
steam separators. The narrow range provides indication from
near the bottom of the separators to above the steam lines.
RPV level is a necessary parameter for achieving and
maintaining the reactor in MODE 3. One channel of each range
is provided on each of the RSS panels. Both channels are
required to be OPERABLE to provide redundant capability to
achieve MODE 3 from both RSS panels.

14. 15, and 16. Reactor Building Cooling Water
Flow/Controls & Reactor Building Service Water Controls,

These parameters and controls are required to monitor and
control the water supply for cooling the equipment needed to
achieve MODE 3 and to provide containment heat removal. The
Reactor Building Cooling Water controls provided are as
given in reference 4 and the Reactor Building Service Water
controls provided are as given in reference 5. One channel
of each Function is provided on each of the RSS panels. Both
channels of each Function are required to be OPERABLE to
provide redundant capability to achieve MODE 3 from both RSS
panels.

-A-cont-ro±l-f-or-t-he-FC-S-B-in-Iet--va-llve-i-s-prov-i~de d-o n-the
-di-v-si-on-I-I-panel-onl-y.-Ttri-s-controol--i-s-needed-ifn-order-fotr-
-th e-ope rator-to-io-l-te-c o o-l-i-ng-wa-t-er-+I-ow-to-FCS_-One
-ctannei--requi-red-t-o-be-OPE-RABU-o-aiis-uure-t-ha-t-MOE--3-c-n-
-be-ac h-e ved-f-rom-t-he-D-v-i-s-Von--I--R-S-5-ptn el-.

(continued)
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B 3.6 "CONTAINMENT SYSTEMS

B 3.6.3.ý Primary Containment Hydroge

BASES

/
Primary Containment Hydrogen Recombipers

B 3.6.3.1

n Recombiners

BA( CKGROUND The primary containment hydrogen recombin /eliminates the
potential breach of primary containment due to a hydrogen-
oxygen reaction and is part of combusti..ble gas control
reqi red by 10 CFR 50.44, "Standards for Combustible Gas
Control Systems in Light-Water-Cooled Reactors" (Ref. 1),
and GDC\4], "Containment Atmosphere/Cleanup" (Ref. 2). The
primary ýontainment hydrogen recombiner is required to
reduce the\ hydrogen concentration' in the primary containment
following a\loss of coolant acc.ident (LOCA). The primary
containment hydrogen recombiner accomplishes this by
recombining hýdrogen and oxygin to form water vapor. The
water vapor is\returned to/the primary containment, thus
eliminating any 'ischarge/Ao the environment. The primary
containment hydro'en recombiner is manually initiated, since
flammability limits\wou/i/d not be reached until several hours
after a Design Basis ccident (DBA).

The primary containm\enthydrogen recombiner functions to
maintain the hydrogen gas\concentration within the
containment at orbelow the flammability limit of 4.0 volume
percent (v/o) following a pstulated LOCA. It is fully
redundant and .consists of two\ 100% capacity subsystems.
Each primary/.ontainment hydroZen recombiner consists of an
enclosed blower assembly, heatei\rsection, reaction chamber,
direct cont/act water spray gas c~oler, water separator, and
associated piping, valves, and in't.ruments.

The pri/mary containment hydrogen recombiner will be manually
initi-ited from the main control room wv'en the hydrogen gas
con54ntration in the primary containmen\ reaches
approximately 1 v/o. When the primary containment is
inerted (oxygen concentration < 3.5 v/o), 1he primary

,containment hydrogen recombiner will only fýnction until the
oxygen is used up (2.0 v/o hydrogen combines\,ith 1.0 v/o
oxygen). Two recombiners are provided to meet\the

/ requirement for redundancy and independence. Eah
recombiner is powered from a separate Engineered Safety
Feature bus and is provided with separate power par l and

/ control panel.

/./ (continue~d•

/
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Primary Containment Hydrogen Recomblners/

B 3.6.3 1

BASE'S

BACKGROOUeD The process gas circulating through the heater, th• reaction
(continted) chamber, and the cooler is automatically regulate' to

255 mn/h by the use of an orifice plate in-stalhd in the\ cooler. The process gas is heated to 718"C. The/hydrogen and
oxygen gases are recombined into water vapor,,iWhch is then

\ condensed in the water spray gas cooler by tceade associated

\residual heat removal subsystem and dischar/ged with some of
\ the effluent process gas to the wetwell. /The majority of

the cooled, effluent process gas is mixed with the incoming
process gas to dilute the incoming gas/prior to the mixture
enter~ing the heater section. /

\~/

APPLICABLE The primary\containment hydrogenirecombiner provides the
SAFETY ANALYSES capability o\ controlling the bulk hydrogen concentration in

primary containment to less thin the lower flammable
concentration dif 4.0 v/o folli'owing a DBA. This control
would prevent a primary containment wide hydrogen burn, thus
ensuring that pressure and/temperature conditions assumed in
the analysis are notexceieded. The limiting DBA relative to
hydrogen generation fs d LOCA.

Hydrogen may accumul te\in primary containment following a
LOCA as a result of-:

a. A metal steam reaction between the zirconium fuel rod
cladding and the reactor\-oolant; or/ a

b. Radiolyt/ic decomposition of\water in the Reactor
Coolant System.

To evaluate the potential for hydrogeni accumulation in
primary/containment following a LOCA, *.pe hydrogen
generation is calculated as a function o~f time following the
ini t ation of the accident. Assumptions ~recommended by
Reference 3 are used to maximize the amoun of hydrogen
calculated.

i/The calculation confirms that when the mitigatiqg systems
are actuated in accordance with emergency procedures, the
peak hydrogen concentration in the primary contaiiment is
4.0 v/o (Ref. 4).

The primary containment hydrogen recombiners satisfy
Criterion 3 of the NRC Policy Statement.

(continued
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Primary Containment Hydrogen Recombiners

B 3.6/3.1

/

LCO Two primary containment hydrogen recombiners must/be
OPERABLE. This ensures operation of at least one primary
containment hydrogen recombiner subsystem in the event of a
worst case single active failure. //

• /

\\Operation with at least one primary containment hydrogen
recombiner subsystem ensures that the post' LOCA hydrogen
concentration can be prevented from exceeding the
flanpability limit.

APPLICABILITY In MODES \ and 2, the two primary 'iontainment hydrogen
recombiners are required to control the hydrogen
concentration within primary containment below its
flammability i,imit of 4.0 v/o,/following a LOCA, assuming a
worst case single failure.

In MODE 3, both the hydrogen production rate and the total
hydrogen produced after ?,"LOCA would be less than that
calculated for the DBA LOCA. Also, because of the limited
time in this MODE, theprobability of an accident requiring
the primary containment 'hydrogen recombiner is low.
Therefore, the primary containment hydrogen recombiner is
not required in MODE 3.

In MODES 4 and 5, the probabillty and consequences of a LOCA
are low due to/the pressure and\temperature limitations in
these MODES. /Therefore, the primary containment hydrogen
recombiner 4s not required in these MODES.

ACTIONS

With one primary containment hydrogen recombiner inoperable,
the inoperable recombiner must be restored to OPERABLE
status within 30 days. In this Condition, the remaining

,OPERABLE recombiner is adequate to perform the\hydrogen
/"control function. However, the overall reliability is

- reduced because a single failure in the OPERABLE recombiner
. could result in reduced hydrogen control capability, The

30 day Completion Time is based on the low probablilty of
the occurrence of a LOCA that would generate hydrogen'in
amounts capable of exceeding the flammability limit, the
amount of time available after the event for operator action

(continued)',
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Primary Containment Hydrogen Recombiners

B 3.6.3.1

BASES"

ACTIONS\ A.1 (continued)(continue ))/ ,
( \ to prevent exceeding this limit, and the low probability of

failure of the OPERABLE primary containment hydrogen
0recombiner.

\equired Action A.1 has been modified by a Note indicating
that the provisions of LCO 3.0.4 are not applicable. As a
result, a MODE change is allowed when /ne recombiner is
inoý-rable. This allowance is provided because of the low
probability of the occurrence of a VOCA that would generate
hydrogen in amounts capable of exce'eding the flammability
limit, tke low probability of the failure of the OPERABLE
subsystem, and the amount of time available after a
postulated* OCA for operator a.etion to prevent exceeding the
flammability limit.

B. Land B.2 /

With two primary con~tainment hydrogen recombiners
inoperable, the abili y to perform the hydrogen control
function via alternate\capabilities must be verified by
administrative meais wi hin I hour. The alternate hydrogen
control capabiliti/es are\provided by the atmospheric control
system (ACS). The 1 hour\Completion Time allows a
reasonable per),od of time tboverify that a loss of hydrogen
control funct 4 on does not exi,st. Both the initial
verification/and all subsequent verifications may be
performed ý an administrative •check by examining logs or
other inf, rmation to determine the availability of the
alternate hydrogen control system.\ It does not mean to
perform'the Surveillances needed to\demonstrate OPERABILITY
of the/alternate hydrogen control system. If the ability to
perform the hydrogen control function \s maintained,
con'inued operation is permitted with tw ghydrogen
reeombiners inoperable for up to 7 days.\Seven days is a
r'easonable time to allow two hydrogen recombiners to be
minoperable because the hydrogen control functlon is
aintained and because of the low probability\of the

occurrence of a LOCA that would generate hydrogen in the
/amounts capable of exceeding the flammability luit.

We(continued)
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B A SE

Primary Containment Hydrogen Recombiners
B 3.6 .1

7

ACTIONS \ /
(continýed)

If any Required Action and associated Completion Time cannot
be met, the plant must be brought to a MODE in which the LCO
does not apply. To achieve this status, the/plant must be
brought to at least MODE 3 within 12 hours/ The allowed
Completion Time of 12 hours is reasonable/ based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging
plak)t systems.

SUR
REQ

VEILLANCE SR 3.6.3NI.1 and SR 3.6.3.1.2
UIREMENTS /

Performanceof a system functlonal test for each primary
containment h~ydrogen recombierer ensures that the recombiners
are OPERABLE and can attain/and sustain the temperature
necessary for hydrogen repombination. In particular, SR
3.6.3.1.1 verifie's, ever~i 6 months, that the minimum heater
sheath temperature\incireses to > [316"C] in
< [1.5 hours] and that /it is maintained > [316°C] for
a [2] hours thereafteýto check the ability of the
recombiner to funct.on properly (and to make sure that
significant heater elemeh4s are not burned out).
Additionally, SRi3.6.3.1.2\verifies, every 18 months, that
the reaction chamber temperature increases to Ž [6210C] in
[2] hours andifhat it is maiftained > [6360C] and < [6620C]
for Ž [2] hours.

Operating/experience has shown that these components usually
pass the/Surveillance when performed\ at the 6 and 18 month
Frequencies, respectively. Therefore, these Frequencies
were concluded to be acceptable from reliability
standpoi nt.

SR 3.6.3.1.3

This SR ensures there are no physical problems\that could
affect recombiner operation. Since the recombin'ers are

,/ mechanically passive, except for the blower assemblies,
they are subject to only minimal mechanical failure. The
only credible failures involve loss of power or blo'.er
function, blockage of the internal flow path, missilei\
impact, etc. A visual inspection is sufficient to determine

/ (contin'ue -)
t'/i
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BA\SES

Primary Containment Hydrogen Recombi 6<s
8 3 .3.

SURVEILLANCE
REQUIREMENTS

(continued

SR 3.6.3,1.3 (continued)

1) \ 5a normal conditions that could cause suc I•/failures.
Ope'Rating experience has shown that thdse components usually
pass the Surveillance when performed'/at the 18 month
FrequenCry. Therefore, the Frequency was concluded to be
acceptab"e \from a reliability standpoint.

SR 3.6.3.1.4 •/
/

This SR requires periformance of a resistance to ground test
of each heater phase tq make sure that there are no
detectable grounds/in any heater phase. This is
accomplished by verifying\that the resistance to ground for
any heater phase/ is _> [10,O6Q] ohms.

Operating experience has shown 'that these components usually
pass the/S urveillance when perforii'ed at the 18 month
Frequency. Therefore, the Frequency\was concluded to be
acceptable from a reliability standpoi.nt.

/ \

REFERENCES 1.

2.

/ 3.

i4.

10 CFR 50.44.

10 CFR 50, Appendix A, GDC 41.

Regulatory Guide 1.7, Revision 1.

OCD Tier 2, Section 6.2.5.
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Primary Containment Oxygen Concentration
B 3.6.3.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3.2 Primary Containment Oxygen Concentration

BASES

BACKGROUND All nuclear reactors must be designed to withstand events
that generate hydrogen either due to the zirconium metal
water reaction in the core or due to radiolysis.

The primary method to control combustible gases is to inert
the primary containment. With the primary containment
inert, that is, oxygen concentration < 3.5 volume percent
(v/o), a combustible mixture cannot be present in the
primary containment for any hydrogen concentration. -The-

--oxyge n-<-3-.-5-v/o-wo rk-s-t-ogelther-w+th-t-he-hydrogen
-reco,,iui-ners--(+-3£.-6.-3 ---- "Pr-,mary-o,,.on4-,-nment--Hydrogen--
-Recomb-i-nersý'--to-provi-de-red u-ndant-and-d-i-verse-meýthods-t-o-
-m-Wi-tgate--e vent-s--that--prod uc-e-hydrogen.---Fo r-exampl-e---an-
-e vent-t-1h-at-1-rapidl--gene rates-hydrogen-f rom-z.ircon-um-metal-
-wa-te--reac-t-.on-wi-i-re-ul-t--n-excess-i-ve-hydrogen-i-n-pri-a-ry-
-conta-i nmen-t-7-but-oxygen-concent-ra-t-i-on-w-i-l-rema-i-n-<-3--5-v/-o-
--and-ro-cobus-t-i-on-c an-occur---L-ong-term-genterat-i-on-o f-both-

-hyd rog e n-and-o-x-yg en-frem-nd4-o-l-yt-i-c--dec- .opos-t144fn--of--wa-te r-
-- may-e ver.-t-u-a-1-1-y-res u l-t-i-n-a-combu s-t--i-bl-e-mi-x t-u re-i-n-pr-i-mary--
- o nt-ai-nn n-t-T---exce p t-h at-th-,yd roge n-re comb i-ner-s-remove--
-hydrogen nd-oxygen-gases-f-a-terthan-they-can-be-produced--
from- ad-i-o-ra -y-s-i-s-arid-ag-ai-n-n-o-combuts-t-i-on-can-occur.-. This LCO
ensures that oxygen concentration does not exceed 3.5 v/o
during operation in the applicable conditions.

APPLICABLE
SAFETY ANALYSES

The Reference 1 calculations assume that the primary
containment is inerted when a Design Basis Accident loss of
coolant accident occurs. Thus, the hydrogen assumed to be
released to the primary containment as a result of metal
water reaction in the reactor core will not produce
combustible gas mixtures in the primary containment.
-Oxygen-T-wh-i,-ch--+s-s-ubsequentl-y-genera-ted-by-radi-ol-yt-i-c-

-decompo-si-t-i-on-o.-f-wat4er-T--i-s-recomb ned-by-t-he--hydrogen-

-recomb-i-ne-rs-(-L-C-3-.-3.-1-)-more-rap-i4-l-y--than-i-t-l--s-p.rodueed--.

Primary containment oxygen concentration satisfies Criterion
2 of the NRC Policy Statement.

(continued)
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Primary Containment Oxygen Concentration
B 3.6.3.2

BASES

LCO The primary containment oxygen concentration is maintained
< 3.5 v/o to ensure that an event that produces any amount
of hydrogen does not result in a combustible mixture inside
primary containment.

APPLICABILITY The primary containment oxygen concentration must be within
the specified limit when primary containment is inerted,
except as allowed by the relaxations during startup and
shutdown addressed below. The primary containment must be
inert in MODE 1, since this is the condition with the
highest probability of an event that could produce hydrogen.

Inerting the primary containment is an operational problem
because it prevents containment access without an
appropriate breathing apparatus. Therefore, the primary
containment is inerted as late as possible in the plant
startup and de-inerted as soon as possible in the plant
shutdown. As long as reactor power is 5 15% RTP, the
potential for an event that generates significant hydrogen
is low and the primary containment need not be inert.
Furthermore, the probability of an event that generates
hydrogen occurring within the first 24 hours of a startup,
or within the last 24 hours before a shutdown, is low enough
that these "windows," when the primary containment is not
inerted, are also justified. The 24 hour time period is a
reasonable amount of time to allow plant personnel to
perform inerting or de-inerting.

ACTIONS A.1

If oxygen concentration is 2 3.5 v/o at any time while
operating in MODE 1, with the exception of the relaxations
allowed during startup and shutdown, oxygen concentration
must be restored to < 3.5 v/o within 24 hours. The 24 hour
Completion Time is allowed when oxygen concentration is
> 3.5 v/o because of the -v-a-i-labi-l-i-ty-of-o--her-hy'drogen-

-mi-t-i-ja-t-sys-tems-fe-.-hydrogen-recombiners-)-and-the• low
probability of an event that would generate significant
amounts of hydrogen occurring during this period.

(continued)
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ABWR Design Control Document/Tier 2

TABLE I
ABWR EPG ABBREVIATIONS

ADS - Automatic Depressurization System

APRM - Average Power Range Monitor

ARI - Alternate Rod Insertion

CAMS - Containment Air Monitoring System

CRD - Control Rod Drive

CUW - Reactor Water Cleanup

ECCS - Emergency Core Cooling System

FAS - Firewater Addition System

FCS - Flammability-Gas-C-ontrol-System

F/D - Filter/Demineralizer

FMCRD - Fine Motion Control Rod Drive

FPC - Fuel Pool Cooling

HCU - Hydrualic Control Unit

HPCF - High Pressure Core Flooder

HVAC - Heating, Ventilating and Air Conditioning

LCO - Limiting Condition for Operation

LPCF - Low Pressure Core Flooder mode of RHR System

MSIV - Main Steamline Isolation Valves

NPSH - Net Positive Suction Head

RBHVAC - Reactor Building HVAC

RCIC - Reactor Core Isolation System

RHR - Residual Heat Removal

RIP - Reactor Internal Pump

RPS - Reactor Protection System

RPV - Reactor Pressure Vessel

RSCS - Rod Sequence Control System

ABWR 1-4

78A.2-4 Emergency Procedure Guidelines
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18A.5 PRIMARY CONTAINMENT CONTROL GUIDELINE

PC/H Monitor and control hydrogen and oxygen concentrations

If while executing the following steps:

DrAvwell or suppression chamber hydrogen concentration cannot be
determined to be below 6% and drywell or suppression chamber oxygen
RC-I] and execute it concurrenthi' with this procedure; se. ..e a ....preven
.perai.. ; eof w FCS anid, initiate containment sprays in accordance with [Step
PC!H-4J until drlvyell and suppression chamber hydrogen concentrations can be
determined to be below 6% or drvwell and suppression chamber oxygen
concentrations can be etermined to be below 5%.

PC/H-2 Monitor and control hydrogen and oxygen concentrations in the

drywell.

(PC/H-2.1 Deleted, not applicable to ABWR.)

",eVh d:""i'e/! h.;'drg: conce':t'atiiown 'eaches
f0.5%; (ýninibiitoit hydrogen oeetajo o
1ceeomni~fer- ,prto or Pinhimini dý6ewecae hydroge
...........: ..... wieheve. is highe:)] .. on6v if dr'!wel/

hyroen0;?(Lentrationforiq ;eom::e ?pe-ion (wr 6Q%1.
..hiehever. b is.. o.i.e). or diswel y....ger n ,oniet..r.al..
ii, below f........ . n...i. , n a.g.....,i o 'ig c 'nt ': ' f:'o
i'econibioer oper.tion; ..- whihever is loweo;], amd

;i"f ..su.ppression. ipool level is bel.w [f 1. 70 n

4...we! ven.. ], plagce FGS i. seerice andO en;ler

[pr-oeethe 4,evelope.Jfi-am ihe GaiiContro Gttidelin~e]
at [Step RC I] and e.e...e it ............ wit.. this

Deleted, not applicable to ABWR.)

144e;? cdvwe/ hydr"gen cnc,•,ntrtion r 'eahes
f6'% Oinaxvinnwz hydrogen oncnrto i eonie
.p.ration or .. , whiehever is loweir)] anOd d!weoll
ox....ge... ,;....,.•,,,,,,"oeaches [;57; fClawx l og

.thieherv'er is A!oeiwr / ?'?r CS! oneat

(PC/H-2.2

. . . . . .. . . . .. . . . . . . I v-I

PC/H-2.3 Continue in this procedure at [Step PC/H-4].

PC/H-3 Monitor and control hydrogen and oxygen concentrations in the
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suppression chamber.

(PC/H-3.1 Deleted, not applicable to ABWR.)

W'Vlei, suppr-essioni chamber 4ydrogeni eoieewiratiein
reeehL s [0.:5% (moibiinunz 4,hydrgen ocetaio
reeombinei- operatqio o; minimum detectable kchydrgen*
e.e.e..:....io, whi.e.e... is /igherf), bt only, if
.......... .Pool level is belw [fi. 70 m (..evai. of

bottoj jf supessioni pool to lower- drvwell vent)],
and only i drveowe!! hydro-gen? concentr~ation is below
[6% Y/ 0;w.+inun liydrogeni concentration /r r-ecombinier

oprain r6%, whieheli is lower-)] ori 64vweli
,y;gen c'-ce;zt'atiio is belaw [5% (nwzxin*un oxygen

conen rtio fr econzbine p to or:' 5%,,
whihevf-k lwetjplace FC in service anid enter

(,I1 t-. ;I IY R x7 7

atf'tcp C Ja eet. 'I , ';'L 1..' .1 44 4

(PC/H-3.2 Deleted, not applicable to ABWR.)

PC/H-4 When drywell or suppression chamber hydrogen concentration reaches
6% and drywell or suppression chamber oxygen concentration is above
5%, EMERGENCY RPV DEPRESSURIZATION IS REQUIRED.
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ABWR Design Control Document/Tier 2

Table I
Operating Values of Secondary Containment Parameters

(Cont.)

Maxinmm Maximum
Normal Safe

Operating Operating
Secondary Containment Parameter Value Value

Area Temperature CC CC

El. -8200 T.M.S.L. (Floor 100-B3F)
" HCU Area - 0' 40 100
" RHR(A) Pump & Hx Room 65 100
" RCIC Room 65 100
" HPCF(C) Pump Room 65 100
" RHR(C) Pump & Hx Room 65 100
* CRD Pump Room 40 100
" HCU Area - 180' 40 100
" RHR(B) Pump & Hx Room 65 100
" HPCF(B) Pump Room 65 100
" CUW Non-Regen. Hx Room 50 100
" CUW Pump Area 40 100

El. -1700 T.M.S.L. (Floor 200-B2F)
" TIP Area 40 100
" ECCS Pump Maintenance Area 40 100
" Valve Room A 40 100
" Valve Room C 40 100
" FMCRD & RIP Maintenance Area 40 100
" Valve Room B 40 100
" CUW Regen. Hx & Valve Area 50 100
" CUW F/D Valve Area 40 100

El. 4800 T.M.S.L. (Floor 300-BIF)
" RPV Instrument Area I & 3 40 100
" RPV Instrument Area 2 & 4 40 100
* CUW/FPC F/D Area 40 100

El. 12300 T.M.S.L. (Floor 400-1F)
" Valve Room A 40 100
" Valve Room C 40 100
--FC-S-Area 65 4-00
" Valve Room B 40 100
" CUW Valve Area 40 100

El. 18100 T.M.S.L. (Floor 500-2F)
" Main Steam/FW Tunmel 55 171
" FPC Area
- Hx Area 40 100
- Pump Area 65 100
- Valve Area 40 100

ABWR SC-6

18A. 6-6 Emergency Procedure Guidelines$

C - 132



NEDO-33330
Revision 0

Rev. 1

ABWR Design Control Document/Tier 2

Table 1
Operating Values of Secondary Containment Parameters

(Cont.)

Maxinum Maximum
Normal Safe

Operating Operating
Secondary Containment Parameter Value Value

HVAC Cooler Differential Temperature CC

RH-IR(A) Pump Room Hi Alarn N/A
RHR(B) Pump Room Hi Alarm N/A
RHR(C) Pump Room Hi Alarm N/A
HPCF(B) Pump Room Hi Alann N/A
HPCF(C) Punmp Room Hi Alarm N/A
RCIC Pump/Turbine Room Hi Alarn N/A
FPC(A) Hi Alarn N/A
FPC(B) Hi Alarm N/A
SGTS(B) Hi Alarm N/A
SGTS(C) Hi Alarm N/A
CAMS(A) Hi Alarm N/A
CAMS(B) Hi Alarm N/A
Main Steam/FW Tunnel Hi Alarm N/A
FC-S(-B) Hi-Alarm N/-A-
FC--S(---) Hi-Alarm N/A
RIP Handling Machine Control Room A Hi Alarm N/A
RIP Handling Machine Control Room B Hi Alann N/A
CRD Auto Exchanger Control Room A Hi Alarn N/A
CRD Auto Exchanger Control Room B Hi Alarm N/A
ISI Room A Hi Alarm N/A
ISI Room B Hi Alarm N/A
Primary Containment L/T Measurement Room Hi Alarm N/A
Plant Outage Workers Room Hi Alarm N/A
Refueling Machine Control Room Hi Alarm N/A
CUW Non-Regen. Hx Area Hi Alarm N/A
CUW Regen. Hx Area Hi Alarn N/A
CUW Valve Room Hi Alarm N/A

ABWR SC-8

18A. 6-8 Emergency Procedure GuidelinesSv °
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ABWR Design Control Document/Tier 2

Table 1
Operating Values of Secondary Containment Parameters

(Cont.)

Maximum Maximum
Normal Safe

Operating Operating
Secondary Containment Parameter Value Value

HVAC Exhaust Radiation Level 10-5_ G/h

Reactor building 0.1 N/A
Refuel floor (Fuel Handling Area) I N/A

Area Radiation Level 10-5_ Gy/h 0-5 GQy_

El. -8200 T.M.S.L. (Floor 100-B3F)
" HCU Area - 0' 5
" RHR(A) Pump & Hx Room 30
* RCIC Room 200
" HPCF(C) Pump Room 5
" RHR(C) Pump & Hx Room 30
* CRD Pump Room 5
* HCU Area- 180' 5
" RH-R(B) Pump & Hx Room 30
" HPCF(B) Pump Room 5
" CUW Non-Regen. Hx Room 20,000
* CUW Pump Area 500

El. -1700 T.M.S.L. (Floor 200-B2F)
" TIP Area 5
• ECCS Pump Maintenance Area 5
• Valve Room A 5
• Valve Room C 5
" FMCRD & RIP Maintenance Area 5
* Valve Room B 5
" CUW Regen. Hx & Valve Area 20,000
" CUW F/D Valve Area 5

El. 4800 T.M.S.L. (Floor 300-B IF)
" RPV Instrument Area I & 3 5
" RPV Instrument Area 2 & 4 5
* CUW/FPC F/D Area 5

El. 12300 T.M.S.L. (Floor 400-1F)
" Valve Room A 5
* Valve Room C 5
--FCS-A-rea -5
- Valve Room B 5
- CUW Valve Area 5

ABWR SC-9

Emergencv Procedure Guidelines 18A.6-9t:
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ABWR Design Control Document/Tier 2

Table 1
Operating Values of Secondary Containment Parameters

(Cont.)

Maximum Maximum
Normal Safe

Operating Operating
Secondary Containment Parameter Value Value

Area Water Level cm cmr

El. 12300 T.M.S.L. (Floor 400-IF)
" Valve Room A 5 >20
" Valve Room C 5 >20
*-FC-S-A-rea 5 >20
" Valve Room B 5 >20
" CUW Valve Area 5 >20

El. 18100 T.M.S.L. (Floor 500-2F)
" Main SteamnFW Tunnel 5 400
" FPC Area
- Hx Area 5 >20
- Pump Area 5 100
- Valve Area 5 >20

El. 23500 T.M.S.L. (Floor 600-3F)
" SRV/MSIV Maintenance Room 5 >20
" SLC Area 5 46
" SGTS Area
- Fan Area 5 >20
- Filter Train Area 5 >20

ABWR SC-12

78A.6-12 Emergjencv Procedure Guideline,S
v ,
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18B Differences Between BWROG EPG Revision 4 and ABWR EPG

Table 18B- 1 Differences Between BWROG EPG Revision 4
and ABWR EPG

ABWR BWROG Differences from Basis for Differences
EPG Step EPG Rev. 4 BWROG Rev. 4 EPG

Step

PC/H- I
Override.

second bullet

itenm

PC/H- ]
Override,

second bullet
item

* Deleted phrase,
"hydrogen mixing
systems and"
throughout this
document.

* Deleted "secure
and prevent operation
of the FCS and,.."

* The ABWR Fammability Gas Contro
S;'tem,, does not have hydrogen mixing
systems.

* The ABWR does not have a Flamability
Control System.
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ABWR BWROG Differences from Basis for Differences
EPG Step EPG Rev. 4 BWROG Rev. 4 EPG

Step

PC/H-2.1 PC/IH-2.1 * Added new text:
Deleted, not
applicable to ABWR.

-Repla code phrase,
"placc hydrogen
rooombjnors in

servWco taking suction
dir-ctNy on the drywo//l
and oporato the
drywo!!l hydrogon
mixing system, ", with
the phraso, "place
FCS in servioc ".

Added phrase, "and
oniy if upprosIon
pocd water level is
be/lw [0 1. 70

,m(o/o'atien of the
supprossion-9 poo! to
lower- drywo!! von t-]
as a condition for

- Addd phnase.
"onter fprooodeure

Doveletepd ftm the
9P'V'ContFro
Guidolineo at StAp RG.
1] and oxocute it
dorwurr/n",y with this
procoduro".L
*Added new text:
Deleted, not
applicable to ABWFR.

-Roplaced the
phrase, "socuroe any
hydroegon rccompbinor
taking suc-tion on the

d r y w o ! ! " w it h h
phrase, "socur-e FCGS
o~porationP".

•The FCS has been removed from the
ABWR standard design.

-The FPammpabi/ity Gas Con tro! Sysýtom
045Y4idsGffe n Soction 6.2.5. Tho

drywo!!. it consists of twoe blower-s that only
take suction on the rw! and two
hydrogon rocombinor-s. Peow is disc-hargod to

tho wtwo!/ An x-plicit instr-uction to tak
sucpti.On di~roctiy from the dlrywc!! is

FSinpto soPrlvico raQt~hor than to startth

pushing the 9ECS Start con tro/ switch will
start the b/owoer, heater-, and rocombinor-,
and align' 'a/'v's.

144ýhon tho rocombqinopr, disoharop into the
- - 11

WeE'eý "Re:: VH&UHH? ',a;If19rfedl',eFS Hf& -C -1llC0%'

t, +1
SU1PproSSI OP p00/ to /owor i dwo/VontS to
the uppogr- drywo//. This f/ow, path can on/y be

t~0+1,le n 4r +1, ,-- +, ,-n -- + nn n n14I

'~~'ator.

a tp f,. b ;f vu f / U uý u , -m.''.
Scram;mig tho r ,act•or at this point "44
m~ako the dop es' '-'zat 'on 6as ro guirod in
Stop P-CA4 4) transiont iess e"e~ and is
consistent with the stratogios in othcr
sections of the Prima3ry Containmocnt Contro/

The FCS has been removed from the
ABWR standard design.

PC/H-2.2 PC/H-2.2
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ABWR BWROG Differences from Basis for Differences
EPG Step EPG Rev. 4 BWROG Rev. 4 EPG

Step

PC/H-3.1 PC/H-3. l *Added new text:
Deleted, not
applicable to ABWR.

-Deleted phrase,
"but only if
suppress~in ec hamb~er-
hydroggen . inp the
firoSt paragraph
through "... diroctly or
the supp~r-OSSo on
chamber" in the
oceonde paragraph.

in the Seccond
paragr-aph, roplae-ed
"taking oUction

ipl~etiyonp the
suppr-essin c pham~ber

th ayef
drywe!!" with "place

CSin oCPrvicc

*Added inotrucetien to
operate the FECS only
if oUPPressien pooli
water Ic vol io below
the supprcoosion pee!
to iower drywe'l' vent.

-Added phrase,
"enter [proCcedur-e

d~evoloped from the
RPt'CGontr
Guidoline] at [Sýtop
RC 11 and exocute it
coneurront4y with this
procedure".L

* The FCS has been removed from the
ABWR standard design.

y e

£

take ouction indirectly on the suppreooron --1-
pool cham~ber- by way of the drywell in-

11 L, A 11

Q .p..ation of the FC0 will purge the
we-twell though the acuum breaker. The
purge flow is mixed with the drywegl
atmoosphere. Recom~bination takes placeei

the~.'I Ce~nnbprt, +;,-P, ,~rr' ol fin l ef f~
f-'nf.

suppressien pool water level being below

m3xing of the drywell and wetwe/l
'+rnf t'.-7hlf +hk l .... +tflflf ,--r+- C__f _/__ ".7.'~.

C-- MlAlr7- 1)

- c;t77.-~ gr 1 rfl7y~~irfln '~ •'~'im

,ScrammPing the reactor at thie point will1
m~ake the delgrneS, r, -at'on (as -equired in
Cl- tnn. -D V-Al 1rn iiv - 1 - -.,n l - 1,rn 1

4
in

G'-ide/ines.
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ABWR Design Control Document/Tier 2

Table 18F-1
Inventory of Controls Based Upon the ABWR EPGs and PRA (Continued)

No. Fixed Position Controls

62 RHR(B) Primary Containment Vessel Spray Mode Initiation SW

63 RHR(C) Primary Containment Vessel Spray Mode Initiation SW

64 SGTS(B) Initiation SW

65 SGTS(C) Initiation SW

66 Div I Manual ADS Channel 1 Initiation SW

67 Div I Manual ADS Channel 2 Initiation SW

68 Div II Manual ADS Channel 1 Initiation SW

69 Div II ADS Manual ADS Channel 2 Initiation SW

70 RCIC Div. I Isolation Logic Reset SW

71 RCIC Div. II Isolation Logic Reset SW

72 RCIC Inboard Isolation CS

73 RCIC Outboard Isolation CS

74 RHR(C) Manual Valves For Firewater Injection (F101, F102, F103)*

75 CUW Regenerative Heat Exchanger Manual Bypass Valve*

76 Turbine Building HVAC System Controls*

77 SLC Local Controls*

78 Fire Protection System Motor Pump Control SWt

79 Fire Protection System Diesel Pump Control SWt

80 Control Rod Scram Test Switchest

81 "A" Scram Solenoid Main Power Breaker CSt

82 "B" Scram Solenoid Main Power Breaker CSt

83 RPS Div. I Trip Inhibit SWt

84 RPS Div. II Trip Inhibit SWt

85 RPS Div. III Trip Inhibit SWt

86 RPS Div. IV Trip Inhibit SWt

87 Rod Worth Minimizer Bypass,t

88 CAMS(A) Operating Mode SWt

89 CAMS(B) Operating Mode SWt

90 CAMS(A).Sample Select SWt

91 CAMS(B) Sample Select SWt

92 FOS(B.)-Co nt:roe -SWt

Emergency Operation Information and Controls 18F-5
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Table 18F-1

Inventory of Controls Based Upon the ABWR EPGs and PRA (Continued)

No. Fixed Position Controls

93 FC-SGC--GontI-SW'

* Provided outside the main control room.

t To be provided at main control room area panels, not at the operator control
panels.
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Table 18F-1
Inventory of Controls Based Upon the ABWR EPGs and PRA (Continued)

No. Other Control Functions

1 HPCF(B) System controls for terminating system flow, injecting flow, and isolation of
potential discharges to reactor building areas

2 HPCF(C) System controls for terminating system flow, injecting flow, and isolation of
potential discharges to reactor building areas

3 RCIC System controls for terminating system flow, injecting flow, isolation of potential
discharges to reactor building areas, and venting of the RPV to the main condenser

4 RHR(A) System controls for terminating system flow, injecting flow, suppression pool
cooling, wetwell spray, drywell spray, shutdown cooling, and isolation of potential
discharges to reactor building areas

5 RHR(B) System controls for terminating system flow, injecting flow, suppression pool
cooling, wetwell spray, drywell spray, shutdown cooling, and isolation of potential
discharges to reactor building areas

6 RHR(C) System controls for terminating system flow, injecting flow, suppression pool
cooling, wetwell spray, drywell spray, shutdown cooling, and isolation of potential
discharges to reactor building areas

7 Main steamline drain containment isolation valve controls

8 SRV opening and closing controls for each SRV

9 SGTS(B) System controls for venting of the primary containment, and control of
secondary containment (reactor building) radiation

10 SGTS(C) System controls for venting of the primary containment, and control of

secondary containment (reactor building) radiation

11 RBHVAC containment isolation valves controls

12 ACS containment isolation valves controls

13 SGTS(B) room cooler fan control

14 SGTS(C) room cooler fan control

15 CAMS(A) room cooler fan control

16 CAMS(B) room cooler fan control

17 RHR(A) pump room cooler fan control

18 RHR(B) pump room cooler fan control

19 RHR(C) pump room cooler fan control

20 HPCF(B) pump room cooler fan control

21 HPCF(C) pump room cooler fan control

22 RCIC pump room cooler fan control

2-3 FCS([B)-room-eooe fa n-eontroI

24 FgS(C-)-rooem-eooeer-lfan-cont-r-ol
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Table 18F-2
Inventory of Displays Based Upon the ABWR EPGs and PRA

No. Fixed Position Displays No. Fixed Position Displays

1

2

3

RPV Water Level **

RCIC Turbine Speed

Wetwell Pressure **

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Suppression Pool Bulk Average
Temperature **

HPCF(B) Flow --

HPCF(C) Flow *-

RPV Pressure *-

Drywell Pressure --

Reactor Power Level, (Neutron Flux,

APRM) **

Reactor Power Level (SRNM) --

Reactor Thermal Power **

MSIV Position Status (Inboard And
Outboard Valves) **

Reactor Mode Switch Mode Indications

Main Steamline Radiation **

Scram Solenoid Lights(8) Status

Manual Scram SW(A) Indicating Light
Status

Manual Scram SW(B) Indicating Light
Status

RPV Isolation Status Display *-

RCIC Flow --

RCIC Injection Valve Status

HPCF(B) Injection Valve Status

HPCF(C) Injection Valve Status

RHR(A) Flow **

RHR(A) Injection Valve Status

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

4-7

48

49

50

RHR(C) Flow **

RHR(C) Injection Valve Status

Emergency Diesel Generator (A)
Operating Status **

Emergency Diesel Generator (B)
Operating Status **

Emergency Diesel Generator (C)

Operating Status **

Primary Containment Water Level --

Condensate Storage Tank Water
Level **

SLC Pump(A) Discharge Pressure --

SLC Pump(B) Discharge Pressure *-

Main Condenser Pressure

SRV Positions **

Suppression Pool Level --

Main Steamline Flow **

SLC Boron Tank Water Level --

Recirculation Pump Speeds

Average Drywell Temperature --

Wetwell Hydrogen Concentration
Level **

Drywell Hydrogen Concentration
Level **

Drywell Oxygen Concentration -*

Wetwell Oxygen Concentration --

FCS(-B)-Operating-Status

FCS(-C-)-O per-ating-Status

Main Stack Radiation Level --

Time

II

** Denotes Regulatory Guide 1.97 Parameter
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18F-2 Inventory of Displays Based Upon the ABWR EPGs and PRA (Continued)

No. Other Displays

1 Reactor building differential pressure

2 Reactor building HVAC exhaust radiation level

3 Fuel handling area ventilation exhaust radiation level

4 RHR(A) pump room cooler operation status

5 RHR(B) pump room cooler operation status

6 RHR(C) pump room cooler operation status

7 HPCF(B) pump room cooler operation status

8 HPCF(C) pump room cooler operation status

9 RCIC pump room cooler operation status

1-0 FCS(-B)-roo m.coole-r-epe ration -stat+us

-11 FC-S(-Q-)-room coo ler-o pe ration-status

12 FPC(A) room cooler operation status

13 FPC(B) room cooler operation status

14 SGTS(B) room cooler operation status

15 SGTS(C) room cooler operation status

16 CAMS(A) room cooler operation status

17 CAMS(B) room cooler operation status

78F- 12 Emergency Operation Information and Controls
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Response
The BWR Owners' Group sponsored a program to evaluate depressurization modes

other than full actuation of the ADS. The results of this program were submitted to the

NRC in a letter report from D. B. Waters, Chairman of BWrR Owners' Group, to D. G.
Eisenhut, Director (NRC), dated December 29, 1980. A summary of this evaluation

follows.

The cases analyzed in the letter report above show that, based on core cooling

considerations, no significant improvement can be achieved by a slower de-
pressurization rate. A significantly slower depressurization will result in increased core

uncovery times before ECCS injection. Furthermore, a moderate decrease in the

depressurization rate necessitates an earlier action time to initiate ADS. Such an earlier

actuation time has the negative impact of providing less time for tie operator to start

high pressure ECCS without obtaining a significant benefit to vessel fatigue usage. This

earlier actuation time necessitates a higher initiation level which would result in an
increased frequency of ADS actuation.

It should be noted that the ADS is not a normal core cooling system, but is a backup for

the high pressure core cooling systems such as feedwater, RCIC or HPCF. If ADS
operation is required, it is because normal and/or emergency core cooling is

threatened. As a full ADS blowdown is well within the design basis of the RPV and the
system is properly designed to minimize the threat to core cooling, no change in

depressurization rate is required or appropriate.

19A.2.12 Evaluation of Alternative Hydrogen Control Systems [Item (1) (xii)]

NRC Position
Perform an evaluation of alternative hydrogen control systems that would satisfy the
requirements of paragraph (f) (2) (ix) of 10 CFR 50.34(0. As a minimum include

consideration of a hydrogen ignition and post-accident inerting system. The evaluation
shall include:

(1) A comparison of costs and benefits of the alternative systems considered.

(2) For the selected system, analyses and test data to verify compliance with the
requirements of (f) (2) (ix) of 10 CFR 50.34.

(3) For the selected system, preliminary design descriptions of equipment,

function, and layout.

Response
The ABWR primary containment is inerted and is, therefore, protected from hydrogen

combustion regardless of the amount or rate of hydrogen generation. In fact, increasing

amounts of hydrogen moves the primary containment oxygen concentration further
fiom the flammable regime. T-he- .W-is-a-lso-provided-with-pe--e-t-ly-ist-a-Hed

Response to CP/ML Rule 10 CFR 50.34(f) 19A-5
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e deletion of the
rmmability
ntrol System,
luding the
-ombiners, from
) STP 3 & 4
sign, and the
sign's capability
accomodate
ygen from
:iolysis, is
scribed in
ibsection 6.2.5.

re eo m-b i•-iers-whieh-preve n-t-th e-b u i-1ld-u p-o f-oxyge rn,-u e--o-rad-ielysis,-4ro-*,o rat-in~g-

potetn-ialtl~y-flam-m e-I-abn-i-fe, Radiolysis is the only potential source of oxygen in the
ABINR primary containment.

See Subsection 6.2.7.1 for COL license information pertaining to alternate hydrogen

control.

3 Lora-Term Training Upgrade [Item (2) (i)]
/

NRC Position
-- Provide simulator capability that correctly models the control room and includes the

capability to simulate small-break LOCAs. (Applicable to construction permit

applicanLs only.) [I.A.4.2]

Response
COL license information, see Subsection 19A.3.1. This will be addressed as part of
simulator design which falls under operator training (Section 18.8.8).

19A.2.14 Long-Term Program of Upgrading of Procedures [Item (2) (ii)]

NRC Position
Establish a program, to begin duIring construction and follow into operation, for
integrating and expanding current efforts to improve plant procedures. The scope of
the program shall include emergency procedures, reliability analyses, human factors
engineering, crisis management, operator training, and coordination with INPO and
other industry efforts. (Applicable to construction permit applicants only.) [I.C.9]

Response

COL license information, see Subsection 19A.3.2.

19A.2.15 Control Room Design Reviews [Item (2) (iii)]

NRC Position
Provide, for Commission review, a control room design that reflects state-of-the-art
human factor principles prior to committing to fabrication or revision of fabricated
control room panels and layouts. [I.D.1

Response
This item is addressed in Subsection IA.2.2.

19A.2.16 Plant Safety Parameter Display Console (SPDS) [Item (2) (iv)]

NRC Position
Provide a plant safety parameter display console that will display to operators a
mininmm set of parameters defining the safety status of the plant, capable of displaying

19A-6 Response to CP/ML Rule 10 CFR 50.34(f)
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Response
Per the response to Item (1) (xii), refer to Subsection 6.2.5 for a detailed description of

the in erting a-l[-reeombi-ner systems.

19A.2.22 Testing Requirements [Item (2) (x)]

NRC Position
Provide a test program and associated model development and conduct tests to qualify

reactor coolant system relief and safety valves and, for PWRs, PORV block valves, for all

fluid conditions expected under operating conditions, transients and accidents.

Consideration of anticipated transient without scram (ATWS) conditions shall be
included in the test program. Actual testing under ATWS conditions need not be
carried out until subsequent phases of the test program are developed. [II.D.1 I]

Response
This item is addressed in Subsection 1A.2.9.

19A.2.23 Relief and Safety Valve Position Indication [Item (2) (xi)]

NRC Position
Provide direct indication of relief and safety valve position (open or closed) in the

control room. [II.D.3]

Response
This item is addressed in Subsection 1A.2.10.

19A.2.24 Auxiliary Feedwater System Automatic Initiation and Flow Indication [Item (2)
(xii)]

NRC Position
Provide automatic and manual auxiliary feedwater (AFW) system initiation, and provide

auxilialy feedwater system flow indication in the control room. (Applicable to PXRs

only.) [II.E.1.2]

Response
This requirement is not applicable to the ABWR. It applies only to PWR-type reactors.

19A.2.25 Reliability of Power Supplies for Natural Circulation [Item (2) (xiii)]

NRC Position
Provide pressurizer heater power supply and associated motive and control power
interfaces sufficient to establish and maintain natural circulation in hot standby

conditions with only onsite power available. (Applicable to PWRs only.) [II.E.3.1]

Response
This requirement is not applicable to the AB"WR. It applies only to PWR-type reactors.

Response to CP/ML Rule 10 CFR 50.34(f) 19A-9
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(b) Subarticle NE-3220, Division 1, and Subarticle CC-3720, Division 2, of
Section III of the july 1, 1980 ASME Boiler and Pressure Vessel Code,

which are referenced in paragraphs (f) (3) (v) (A) (1) and
(Q (3) (v) (B) (1) of 10 CFR 50.34, were approved for incorporation by

reference by the Director of the Office of the Federal Register. A notice

of any changes made to the material incorporated by reference will be
published in tie Federal Register. Copies of the ASME Boiler and

Pressure Vessel Code may be purchased from the American Society of

Mechanical Engineers, United Engineering Center, 345 East 47th St.,
New York, NY 10017. It is also available for inspection at the Nuclear

Regulatory Commission's Public Document Room, 1717 H St., NW.,

Washington, D.C.

(2) (a) Containment structure loadings produced by an inadvertent full

actuation of a post-accident inerting hydrogen control system (assuming
carbon dioxide), but not including seismic or design basis accident
loadings will not produce stresses in steel containments in excess of the

limits set forth in the ASME Boiler and Pressure Vessel Code, Section 1II,

Division 1, Subarticle NE-3220, Service Level A Limits, except that
evaluation of instability is not required (for concrete containments the

loadings specified above will not produce strains in the containment
liner in excess of the limits set forth in the ASME Boiler and Pressure

Vessel Code, Section III, Division 2, Subarticle CC-3720, Service Load

Category.

(c) The containment has the capability to safely withstand pressure tests at
1.10 and 1.15 times (for steel and concrete containments, respectively)

the pressure calculated to result from carbon dioxide inerting.

Response

(1) The containment design basis accident pressure is 0.412 MPa. The peak

pressure resuilting froml 100% fuel-clad metal water reaction is about
0.618 MPa (Subsection 19E.2.3.2). The containment is capable of

withstanding 0.618 MPa internal pressure together with dead load by meeting

the code requirements (Subsection 19E.2.3.2).

(2) ABWR does not employ post accident inerting; thus, item (2) does not apply.

-1-9A72-46--Dedicated-Penetr-ation-[Item--3)-Nvi)]

NRC-Position
For-plan t desig-ns-witl-i-e-x-te nalvdrogen--reeem.bh•elrs-provide-rednda-Eledi ated
c-on ta~i nm e nt-penetr-a-tionrs.-s o-thate ,-ass u.m~i-ng--ga-si-n gt e-f-ai l-u~rev-t-h~e-r-eeo m b i-n e r-systems-c-a-n

19A- 18 Response to CP/ML Rule 10 CFR 50.34(f)
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Response
T4i4s-ie-em4s-adMiessed -"imtbs ec-tien-tA-24-.

19A.2.47 Organization and Staffing to Oversee Design and Construction [Item (3) (vii)]

NRC Position
Provide a description of the management plant for design and construction activities,

to include: (A) The organizational and management structure singularly responsible

for direction of design and construction of the proposed plant; (B) Technical resources

directed by the applicant; (C) Details of the interaction of design and construction

Nithin the applicant's organization and the manner by which the applicant will ensure

close integration of the architect engineer and the nuclear steamn supply vendor; (D)

Proposed procedures for handling the transition to operation; (E) The degree of top

level management oversight and technical control to be exercised by the applicant
during design and construction, including the preparation and implementation of

procedures necessary to guide the effort. [II.J.3.1]

Response
COL license information, see Subsection 19A.3.7.

19A.3 COL License Information

19A.3.1 Long-Term Training Upgrade

Simulator capability that correctly models the control room and includes the capability

to simulate small-break LOCAs shall be provided. (Subsection 19A.2.13.) COL License

Information regarding operator training is in Section 18.8.8.

19A.3.2 Long-Term Program of Upgrading of Procedures

A long-term program of upgrading procedures shall be established to begin during

construction and following term program of upgrading procedures shall be established

to begin during construction and follow into operation for integrating and expanding

current efforts to improve plant procedures. The scope of the program shall include

emergency procedures, reliability analysis, human factors engineering, crisis
nmanagement, operator training, and coordination with INPO and other industry

efforts. (Subsection 19A.2.14.) COL License Information is in Section 13.5.3.1.b.

19A.3.3 Purge System Reliability

A testing program shall be provided to ensure that the large ventilation valves close

within the limits assured in the radiologic design bases. (Subsection 19A.2.27.)

19A.3.4 Licensing Emergency Support Facility

The COL applicant has a requirement to provide a near site Emergency Operational

Facility (EOF) (See Subsection 19A.2.37).

Response to CP/ML Rule 10 CFR 50.34(f) 19A- 19
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Table 19A-1 ABWR-CP/ML Rule Cross Reference (Continued)

CP/ML Item
Rule Action Appendix Tier 2

Section Plan Section Title Reference

(xxii)

(xxiii)

(xxiv)

(xxv)

(xxvi)

(xxvii)

(xxviii)

(3) (i)

(ii)

(iii)

(iv)

(v)

(-v-i-)

(vii)

II.K.2(9)

I1.K.2.(10)

II.K.3(23)

III.A.1.2

II1.D.1 .1

III.D.3.3

I1. D.3.4

I.C.5

19A.2.34

19A.2.35

19A.2.36

19A.2.37

19A.2.38

19A.2.39

19A.2.40

19A.2.41

19A.2.42

19A.2.43

19A.2.44

19A.2.45

-19A-.2.46

19A.2.47

Analysis of Upgrading of Integrated
Control System

Hand-Wired Safety-Grade Anticipatory
Reactor Trips

Central Water Level Recording

Upgrade License Emergency Support
Facility

Primary Coolant Sources Outside the
Containment Structure

In-Plant Radiation Monitoring

Control Room Habitibility

Procedures for Feedback of Operating,
Design and Construction Experience

Expand QA List

Develop More Detailed QA Criteria

Dedicated Containment Penetrations,
Equivalent to a Single 3-foot Diameter
Opening

Containment Integrity

Dedieated-Penetration

Organization and Staffing to Oversee
Design and Construction

Not Applicable
(P&W Only)

Not Applicable
(P&W Only)

Subsection
19A.2.26

Subsection
19A.3.4

Subsection
1A.2.34

Subsection
19A.3.5

Subsection
1A.2. 36

Subsection
19A.3.6/13.2.3.1
/1 3.5.3.3.f

Subsection
19A.2.42

Subsection
19A.2.43

Subsection
19A.2.44

Subsection
19A.2.45

Subseetion
1-A2-.1-3

Subsection
19A.3.7

I.F.1

I.F.2

II. B.8

ll.B.8

ILE-E44

II.J.3.1

Response to CP/ML Rule 10 CFR 50.34(f) 19A-23/24
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Power Reactors" (Reference 19B.2.18-1), and General Design Criterion 41,

"Containment Atmosphere Cleanup", in Appendix A to 10 CFR Part 50
(Reference 19B.2.18-2), requires that systems be provided to control hydrogen

concentrations in the containment atmosphere following a postulated accident to

ensure that containment integrity is maintained.

Paragraph (f) (2) (ix) of 10 CFR 50.34, "Contents of Applications; Technical
Information" (Reference 19B.2.18-4), requires that provision be made for a hydrogen
control system that can safely accommodate hydrogen generated by the equivalent of a
100% fuel-clad metal-water reaction.

An inerted containment a-d-the-pro4sionfor-permanently-insta-lled-hyd--ogen

• 'ec-om-bi-ners-a-re acceptable as hydrogen control measures.

Resolution
The issue of a large amount of hydrogen being generated and burned within
containment was resolved as stated in the NRC document SEC~Y 89-122 dated April 19,
1989 (Reference 19B.2.18-3). This issue covers hydrogen control measures for

recoverable degraded core accidents for all BXVMRs. Extensive research in this area has
led to significant revision of the Commission's hydrogen control regulations, given in

10 CFR 50.44, published Deceb2-4-t-984-.

The ABWA¢-T-c-'i-tiainment is inerted and per 10 CFR 50.34 (f) (2) (ix) can withstand the
eptember pressure and energy addition from a 100% fuel-clad metal-water reaction. However, in
6, 2003 the ABNWR, there are no design-basis events that result in core uncovery or core heatup

sufficient to cause significant metal-water reaction. Section 6.2.5.3 states that this is

equivalent to the reaction of the active clad to a depth of 5.842E-3 mm (0.00023 inches)

or 0.72% of the active clad.

Therefore, this issue is resolved for the ABWR.

References
19B.2.18-1 10 CFR 50.44, "Standards for Combustible Gas Control System in Light-

Water-Cooled Power Reactors", Office of the Federal Register, National

Archives Records Administration.

19B.2.18-2 10 CFR 50 Appendix A, "General Design Criteria for Nuclear Power

Plants."

I 9B.2. 18-3 SECY-89-1 22, "Resolution of Unresolved Safety Issue A-48, Hydrogen

Control Measures and Effects of Hydrogen Burns on Safety Equipment",
April 1989.

19B.2.18-4 10 CFR 50.34, "Contents of Applications; Technical Information", Office

of the Federal Register, National Archives Records Administration.

Resolution of Applicable Unresolved Safety Issues and Generic Safety Issues 19B-39
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The radiation loads on the penetrations are below the TID-14844 liai so

adiation is not a concern. 
1
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(12) Pressure and Water Level Instlinment117ion

The pressure sensors used to me_,,,'re both water level and pressure in the

vessel and in the containment /" 'cated outside of containment. The
e conditions in the vessel and cont ainm' nt are monitored via pressure taps. The

pressure sensors will not see t 41 highei\vessel or primary containment
temperature and radiation dcoses due to "tie significant length-to-diameter
ratio of the piping used i hese sensors. 'le integrated radiation gamma

close for the pressure seý/isors is slightly over tiae equipment qualification limit

set forth in Table 31-1 . However, the radiatio\ limits set for design basis
events are extremel conservative. Therefore, thcere is reasonable assurance

that the sensors w.il survive this condition. Furthei•riore, the sensors are

capable of withs ancling very high overpressure even s, on the order of 14
MPa, indicatip that there is no possibility of damage"\om high containment

pressures. //
/

(13) Temiperafure Instrumentation

The QE standard practice is to use thermocouples rated to 5-75 " and 14 MPa.

Th ee ratings are well above the drywell and wetwell therlody nmic loads

e)erienced during a postulated severe accident. Therefore, opera on of the
/termocouples should not be adversely affected. Comparison to rad .•,tion

qualification limits are based on two clay integrated close rates. The equtpiment
integrated radiation doses are below the equipment qualification close raes of

2.OE+8 R and 2.OE+9 R for ganmma and beta radiation, respectively, as set foý\ th
- in Table 31-16.

Deterministic Analysis of Plant Performance 19E.2-23
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Table 19E.2-1 Potential Suppression Pool Bypass Lines (Continued)

Pathway Basis For
Exclusion

Number Size (mm) Isolation (See
Description of Lines From To (1 in. = 25.4 mm) Valves Notes)

LDS Instruments 9 RPV RB 6 CK

SPCU Suction 1 SP RB 200 MO, MO 2

SPCU Return 1 SP RB 250 MO, CK 2

Cont. Atmosphere Monitor 6 DW RB 20 MO

LDS Samples 2 DW RB 30 (SO, SO)

Drywell Sump Drains 2 DW RB 100 MO, MO -

HVCW/RBCW Supply 4 DW RB 125 CK, MO 1

HVCW/DWCW Return 4 DW RB 125 MO, MO 1

DW Exhaust/SGTS 1 DW RB 550 AO, AO 7

Wetwell Vent to SGTS 1 WW RB 550 AO, AO 2

DW Purge 1 DW RB 350 AO

Inerting Makeup 1 DW WW 50 AO, AO -

WW Inerting/Purge 1 WW RB 550 AO, AO 2

Instrument Air (and Service 2 DW RB 50 CK, MO 1
Air)

SRV Pneumatic Supply 3 DW RB 50 CK, MO 1

Flammability-C-ontrol 2 DW RB -100 (AO;-MO) 3

ADS/SRV Discharge 8 RPV WW 300 RV

ACS Supply 2 DW WW 550 AO, AO

WW/DW Vacuum Breaker 8 DW WW 500 CK

Miscellaneous Leakage 1 DW RB --- NONE 6

Access Tunnels 2 DW RB --- NONE 6

NOTES:

Legends and Acronyms

Source (From)

RPV Reactor Pressure Vessel

DW Drywell

SP Suppression Pool

19E.2-160

Pathway

Termination (To)

WW Wetwell

RB Reactor Building

WW Wetwell

ST Steam Tunnel

Deterministic Analysis of Plant Performance
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Table 19E.2-29 Equipment and Instrumentation Required to Survive Severe

Accident Scenarios
Equipment and In-Vessel Severe Ex-Vessel Severe
Instrumentation 10CFR50.34(f) Accident Accident

Equipment

RHR + + +

ADS + +-

ACIWA + + +

Containment Structure + + +

Pedestal + + +

ClVs- Inboard + + +

CIVs - Outboard + + +

Electrical Penetrations + + +

Mechanical + + +
Penetrations

Hatches + + +

Passive Flooder +

COPS + +

Vacuum Breakers + + +

RIP Vertical Restraints + + +

Reeombiners + + +

Instrumentation

RPV Water Level + +

RPV Pressure + +

Suppression Pool Water + + +
Temperature

DW/WW Radiation + + +
Monitor

DW/WW H2  + + +

Concentration

DW/WW0 2  + + +

Concentration

DW Temperature + + +

DW Pressure + + +

WW Pressure + + +

19E.2-186 Deterministic Analysis of Plant Performance
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Table 20B-1 Equipment Data Base (Continued)

POWSUP DIV MPLNO

DC A10 1 P41-DPS004A

DC A10 1 P41-DPS004D

DC A10 1 P41-DPT004A

DC A10 1 P41-DPT004D

DC A10 1 P41-DPT004G

DC A10 1 P54-PIS001A

DC A10 1 P54-PT002A

DC A10 1 R43-DPS091A*

DC A10 1 R43-LIS191A*

DC A10 1 R43-LS142A*

DC A10 1 R43-LS395A*

DC A10 1 T31-F001

DC A10 1 T31-F008

DC A10 1 T31-F009

DC A10 1 T31-FO10

DC A10 1 T31-F025

DC A10 1 T31-F039

DC A10 1 T31 -LT058A

DC A10 1 T31-LT059A

DC A10 1 T31-LT100A

DC-A-1.0 1- T49-FO02B-1-

DC-A- -1- T49 -FO02C-1-

DC-Al 0 1- T49-FOO7A-1

DC-Al-O -1 T49-F0071B-1-

DCA-10 3 T49- F013A

DC-A-10 3 T49-FO-14A

DC-A-i-0 -3 T49-F0-16A

DC-A-10 3 T49-FT-002-A

DC--A10 3 -T49-FTO04A

DC-A- 0 3 -T-49-L-SO1-1-A

DC-Al 0 3 -T-49-LS01--2-A

DC-A-1-0 3 T49-L-S0-1-3A

20B-22 Equipment Data Base
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Table 20B-1 Equipment Data Base (Continued)

POWSUP DIV MPLNO

DC-AlO -3 T49-PT003A

DC.-A-10 3 T49-TEOO-1A

DC-A10 3 T49-TEEO05A

DC-A10 3 T49-T-•006A-1-

DG-A-10 3 T-49 -T E 006A-2

DC-A1O0 3 T49-T-EOO7A-1-

DC-At10 3 T49-TEO7A-2

DC-A-1 0 3 T49-T-EO08A-1-

DG-A-1-0 -3 T49-T EO08A-2

DC-A-10 3 T49-TE009A-1-

DG-A-O -3 T49-TE009A-2

DC-A-10 3 T-49-TEO TOA-1-

DG-A--0 3 T49 TE01OA-2

DC A10 3 T49-TEO1-1-A

DC-A-10 3 T49-T-T609A

DC A10 1 T53-TE001A

DC A10 1 T53-TE001E

DC A10 1 T53-TE001J

DC A10 1 T53-TE001N

DC A10 1 T53-TE002A

DC A10 1 T53-TE002E

DC A10 1 T53-TE002J

DC A10 1 T53-TE002N

DC A10 1 T53-TE003A

DC A10 1 T53-TE003E

DC A10 1 T53-TE003J

DC A10 1 T53-TE003N

DC A10 1 T53-TE004A

DC A10 1 T53-TE004E

DC A10 1 T53-TE004J

DC A10 1 T53-TE004N

DC A10 1 T53-TE005A

Equipment Data Base 20B-23
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No. JTitle ] Page No

5.4-10 Residual Heat Removal System P&ID (shts. 1-7) 103

5.4-11 Residual Heat Removal System PFD (shts. 1-2) 110

5.4-12 Reactor Water Cleanup System P&ID (shts. 1-4) 112

5.4-13 Reactor Water Cleanup System PFD (shts. 1-2) 116

6.2-38 Group Classification and Containment Isolation Diagram (shts. 1-2) 118

6.2-39 ýAtmospheric Control System P&ID (shts. 1-3) 120

6•2-40 Ftammabliy-Gentrot-System-P&ID-(shts-1-2-) 4-23

6.3-1 High Pressure Core Flooder System PFD (shts. 1-2) 125

6.3-7 High Pressure Core Flooder System P&ID (shts. 1-2) 127

6.5-1 Standby Gas Treatment System P&ID (shts. 1-3) 129

6.7-1 High Pressure Nitrogen Gas Supply System P&ID 132

7.2-9 Reactor Protection System lED (shts. 1-11) 133

7.2-10 Reactor Protection System IBD (shts. 1-9) 143.1

VOLUME 2

7.2-10 Reactor Protection System IBD (shts. 10-72) 143.10

7.3-1 High Pressure Core Flooder System IBD (shts. 1-11) 144

7.3-2 Nuclear Boiler System IBD (shts. 1-37) 155

7.3-3 Reactor Core Isolation Cooling System IBD (shts. 1-17) 192

7.3-4 Residual Heat Removal System IBD (shts. 1-20) 209

VOLUME 3

7.3-5 Leak Detection and Isolation System IBD (shts. 1-77) 228.1

7.3-6 Standby Gas Treatment System IBD (shts. 1-11) 229

7.3-7 Reactor Building Cooling Water/ Reactor Service Water System IBD (shts. 1-19) 240

7.3-9 HVAC Emergency Cooling Water System IBD (shts. 1-11) 259

7.3-10 High Pressure Nitrogen Gas System IBD (shts. 1-3) 270

7.4-1 Standby Liquid Control System IBD (shts. 1-6) 273

7.4-2 Remote Shutdown System lED 279

7.4-3 Remote Shutdown System IBD (shts. 1-27) 280

VOLUME 4

7.6-1 Neutron Monitoring System lED (shts. 1-4) 307

7.6-2 Neutron Monitoring System IBD (shts. 1-28) 310.1

7.6-5 Process Radiation Monitoring System lED (shts. 1-11) 311

7.6-7 Containment Atmospheric Monitoring System lED (shts. 1-4) 322

7.6-8 Containment Atmospheric Monitoring System IBD (shts. 1-10) 326

7.6-11 Suppression Pool Temperature Monitoring System IED (shts. 1-3) 336

7.6-12 Suppression Pool Temperature Monitoring System IBD (shts. 1-6) 339

7.7-2 Rod Control and Information System lED (shts. 1-5) 345

7.7-3 Rod Control and Information System IBD (shts. 1-39) 350

VOLUME 5

7.7-3 Rod Control and Information System IBD (shts. 40-87) 389

7.7-4 Control Rod Drive System IBD (shts. 1-8) 437

7.7-5 Recirculation Flow Control System lED (shts. 1-2) 445
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(10) [Not Used

(11) Isolates the drywell sumps drain lines

(12) Isolates the fission products monitor sampling and return lines

(13) Initiates withdrawal of the automated traversing incore probe

In addition to the above functions, LDS monitors leakage inside the drywell from the
following sources and annunciates the abnormal leakage levels in the control room:

(1) Fission products releases

(2) Condensate flow friom the drywell air coolers

(3) Dr-well sump level changes

(4) Leakages friom valve stems equipped with leak-off lines

Other leakages friom the FMCRDs, the SRVs and from the reactor vessel head seal flange
are monitored by their respective systems.

1.2.2.5.4 Reactor Core Isolation Cooling System

The RCIC System provides makeup water to the reactor vessel when the vessel is isolated
and is also part of the emergency core cooling network. Tile RCIC System uses a steam-
driven turbine-pump unit and operates automatically in time and with sufficient coolant
flow to maintain adequate water level in the reactor vessel for events defined in
Section 5.4.

One division contains the RCIC System, which consists of a steam-driven turbine which

drives a pump assembly and the turbine and pump accessories. The systei'n also includes
piping, valves, and instrumentation necessaly to imnplement several flow paths. The
RCIC steam supply line branches off one of the main steamlines (leaving the RPV) and
goes to the RCIC turbine with drainage provision to the main condenser. The turbine
exhausts to the suppression pool with vacuum breaking protection. Makeup water is
supplied from the condensate storage tank (CST) or the suppression pool with

preferred source being the CST. RCIC pulmIp discharge lines include the main
discharge line to the feedwater line, a test return line to the suppression pool, a
minimum flow bypass line to the suppression pool and a cooling water supply line to

auxiliary equipment.

Following a reactor scram, steam generation in the reactor core continues at a reduced
rate due to the core fission product delay heat. The turbine condenser and the
feedwater system supply the makeup water required to maintain reactor vessel
inven tory.

General Plant Description 1.2-17
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1.2.2.15.5 PCV Pressure and Leak Testing Facility

The PCV pressure and leak testing facility is a special areajust outside the containment.
It provides instrumentation for conducting the PCV pressure and integrated leak rate

tests.

1.2.2.15.6 Atmospheric Control System

The Atmospheric Control System is designed to establish and maintain an inert
atmosphere within the primary containment during all plant operating modes except
during plant shutdown for refueling or maintenance.

The Atmospheric Control System is summarized in Subsection 6.2.5.2.1.

1.2.2.15.7 Drywell Cooling System

The Drywell Cooling System is summarized in Subsection 9.4.9.2.

1.2.2.15.8 Not Used I

A-nee-om-~b i+i-er-systemn-is -plwovided-to--c-o n-t-rl-o-t-hae-eo n eemn:iizt~i o~n-ef--h-yd--og-en-a-nd -o x-yg ei-
*pr-oduaeed-b-m~emt-l-wa-eie ac-tieon-a nd-'a~i~olysis4olI-o e~g-a4es~igna-b as is-aeei.4en¢----ta~e

p FfiyaEon-ti-aif-me1-t.

1.2.2.15.9 Suppression Pool Temperature Monitoring System

The Suppression Pool Temperature Monitoring (SPTM) System is summarized in
Subsection 7.6.1.7.1.

1.2.2.16 Structures and Servicing Systems

1.2.2.16.1 Foundation Work

The analytical design and evaluation methods for the containment and Reactor
Building walls, slabs and foundation mat and foundation soil are sumTmarized in

Subsection 3.8.1.4.1.1.

1.2.2.16.2 Turbine Pedestal

The description for the turbine pedestal is the same as that for foundation work in

Subsection 3.8.1.4.1.1.

1.2.2.16.3 Cranes and Hoists

The cranes and hoists are summarized in Subsection 9.1.

1.2-36 General Plant Description
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Table 1.8-20 NRC Regulatory Guides Applicable to ABWR

Appl. Issued ABWR
RG No. Regulatory Guide Title Rev. Date Applicable? Comments

1.1 Net Positive Suction Head for Emergency
Core Cooling and Containment Heat
Removal System Pumps

1.3 Assumptions Used for Evaluating the
Potential Radiological Consequences of a
Loss-of-Coolant Accident for Boiling Water
Reactors

1.4 Assumptions Used for Evaluating the
Potential Radiological Consequences of a
Loss-of-Coolant Accident for Pressurized
Water Reactors

1.5 Assumptions Used for Evaluating the
Potential Radiological Consequences of a
Steamline Break Accident for Boiling Water
Reactors

1.6 Independence Between Redundant Standby
(Onsite) Power Sources and Between Their
Distribution Systems

1.7 Control of Combustible Gas Concentrations
in Containment Following a Loss-of-Coolant
Accident

1.8 Personnel Selection and Training

0 11/70

2 6/74

Yes

Yes

2 6/74 No PWR only

0 3/71

0 3/71

[3 3/07I
2 -1-1/78

1.9

1.11

1.12

Selection, Design, Qualification, and Testing
of Emergency Diesel-Generator Units Used
As Class 1E Onsite Electric Power Systems
at Nuclear Plants

Instrument Lines Penetrating Primary
Reactor Containment

Instrumentation for Earthquakes

3 7/93

0 3/71

1 4/74

1 12/75

1 8/75

4 8/75

2 5/76

Yes

Yes

Yes

See Table
17.0-1

Yes

Yes

No NA

Yes

No PWR only

--- COL
Applicant

Yes

1.13 Spent Fuel Storage Facility Design Basis

1.14 Reactor Coolant Pump Flywheel Integrity

1.16 Reporting of Operating Information -
Appendix A Technical Specifications

1.20 Comprehensive Vibration Assessment
Program for Reactor Internals During
Preoperational and Initial Startup Testing

Conformance with Standard Review Plan and Applicability of Codes and Standards
C - 168
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(2) There shall be onsite capability to perform the following within the 3 hour

time period:

(a) Determine the presence and amount of certain radionuclides in the
reactor coolant and containment atmosphere that may be indicators of
the degree of core damage. Meets the requirements of NUREG-0737.

)Hydrogen in containment atmosphere. Hydrogen in containment atmosphere is measured by the
Dntainment Atmospheric Monitoring System. Meets the requirements of NUREG-0737 with the exception that

e design follows the guidance of RG 1.7 Rev. 3, which permits the hydrogen monitor to be classified as non-
ifety related.

(c) Dissolved gases, chloride and boron in liquids. Dissolved gases are
discussed in item 4 below. Meets the requirements concerning chloride
and boron of NUREG-0737.

(d). Inline monitoring capability is acceptable. No inline monitors are
provided in PASS.

(3) Sampling need not depend upon an isolated auxiliary, system being put into

operation. Meets the requirements of NUREC-0737.

(4) Reactor coolant samples and analyses for total dissolved gases and hydrogen

are required. During a severe core damage accident for the ABWR, the reactor
water will become mixed with the suppression pool water. The pressure in the
reactor vessel will decrease to approximately the pressure within the wetwell
and the dirywell. As a result of this decrease in pressure, dissolved gases will

partially pass out of the water phase in to the gas phase. Data on gases dissolved

in the reactor water under these conditions will have little meaning in
responding to the accident. During accidents in which only a small amount of

cladding damage has occurred or in accidents in which the reactor vessel has
not been depressurized, pressurized reactor water samples may be obtained

from the Process Sampling System. Therefore, tile ability to obtain pressurized

or depressurized reactor water samples for dissolved gas analyses has not been

provided.

(5) If both of the following are present:

(a) There is only a single barrier between primary containment and the
cooling water.

(b) If the cooling water is sea water orbrackish water, chloride analysis
within 24 hours after sampling shall be provided. If both are not present,

the time to complete the analyses is increased to 4 days. Analysis does not

have to be d(one onsite. Meets the requirements of NUREG-0737. (Note

that there are several barriers to prevent chloride intrusion from tile

power cycle cooling water into the reactor vessel. These barriers are: the

Response to TMI Related Matters 1A-9
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probability of steamline flooding by ECCS is extremely low. There is no high drywell

pressure signal that would inhibit this logic system.

In the ABWR design, each of three RHR shutdown cooling lines has its own separate
containment penetration and its own separate source of suction from the reactor vessel.

Alternate shutdown using the SRV is therefore not required for the ABWR in order to
meet single failure rules. Hence, the ABWR does not require SRV testing with liquid

under low pressure conditions associated with this event as required in past BWTRs.

1A.2.10 Relief and Safety Valve Position Indication [Ill.D.3]

NRC Position

Reactor Coolant System relief and safety valves shall be provided with a positive
indication in the control room derived from a reliable valve-position detection device
or a reliable indication of flow in the discharge pipe.

Response
The ABWVR Standard Plant SRVs are equipped with position sensors which are qualified

as Class I E components. These are used to monitor valve position.

In addition, the downstream pipe from each valve line is equipped with temperature

elements which signal the annunciator and the plant process computer when the

temperature in the tailpipe exceeds the predetermmined setpoint.

These sensors are shown on Figure 5.1-3 (Nuclear Boiler System P&ID).

1A.2.11 Systems Reliability 1I1.E.3.21

This TMI action plan item superseded by USI A-45. USI A-45 is addressed in Appendix

19B.

1A.2.12 Coordinated Study of Shutdown Heat Removal Requirements [11.E.3.31

This TMI action plan item superseded by USI A-45. USI A-45 is addressed in Appendix

19B.

1A.2.13 Containment Design-Dedicated Penetration [11.E.4.1]

NRC Position
For plant designs with external hydrogen recombiners, provide redundant dedicated

containment penetrations so that, assuming a single failure, the recombiner systems can
be connected to the containment atmosphere.

Response

The Flammability Control System, including the recombiners, has been deleted from the
ABWR design as described in Subsection 6.2.5. Accordingly, no penetrations are
required for the recombiners.

1A -7 2 I ___ __ __rI
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The hydrogen and oxygen monitors are declassified to non-safety related,
as oermitted bv Reaulatorv Guide 1.7. Rev. 3

Response
The ABWR Standar lant is designed in accordance with Regulatory Guide 1.97 . A

detailed assessmiTt. of the Regulatory Guide, including the list of instruments, is found
in Section 7.5.

1A.2.18 Safety-Related Valve Position Indication [II.K.1(5)]

NRC Position

(1) Review all valve positions and positioning requirements and positive controls

and all related test and maintenance procedures to assure proper ESF

functioning, if required.

(2) Verify that AFN, valves are in the open position.

Response

(1) The ABWR Standard Plant is equipped with status monitoring that satisfies the

requirements of Regulatory Guide 1.47. See Subsection 7.1.2 for detailed

information on the status monitoring equipment and capability provided in

the ABWR Standard Plant design.

In addition to the status monitoring, the COL applicant plant-specific
procedures (Subsection 1A.3.2) will assure that independent verification of

system lineups is applied to valve and electrical lineups for all safety-related

equipment, to surveillance procedures, to restoration following maintenance

and to comply with IE Bulletin 79-08. Through these procedures, approval will

be required for the performance of surveillance tests and maintenance,
including equipment removal firom service and return to service.

(2) This requirement is not applicable to the ABWR. It applies only to Babcock &
Wilcox designed reactors.

1A.2.19 Review and Modify Procedures for Removing Safety-Related Systems from
Service [II.K.1(10)]

NRC Position
Review and modify (as required) procedures for removing safety-related systems from

service (and restoring to service) to assure operability status is known. The COL
applicant must verify the operability of safety-related systems after performing

maintenance or tests as part of the test to restore a system to service.

Response
See Subsection 1A.3.2 for COL license information requirements.

Response to TMI Related Matters 1A- 17
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Response
All of the generic February 21, 1980 GE responses were reviewed and updated for the
ABWR Standard Plant. The specific responses are provided in Table 1A-1.

1A.2.34 Primary Coolant Sources Outside Containment Structure [III.D.1.1(1)]

NRC Position
Applicants shall implement a program to reduce leakage from systems outside
containment that would or could contain highly radioactive fluids during a serious
transient or accident to as-low-as-practical levels. This program shall include the

following:

(1) Immediate Leak Reduction

(a) Implement all practical leak reduction measures for all systems that

could carry radioactive fluid outside of containment

(b) Measure actual leakage rates with systems in operation and report them

to the NRC

(2) Continuing Leak Reduction-establish and implement a program of
preventive maintenance to reduce leakage to as-low-as-practical levels. This

program shall include periodic integrated leak tests at intervals not to exceed
each refueling cycle.

Response
Leak reduction measures of the ABWR Standard Plant include a number of barriers to
containment leakage in the closed systems outside the containment. These closed

systems include:

(1) Residual Heat Removal (9) Process Sampling

(2) High Pressure Core Flooder (10) Containment Atmospheric

Monitoring
(3) Low Pressure Core Flooder

(11) Fission Product Monitor
(4) Reactor Core Isolation Cooling (Part of LDS)

(5) Suppression Pool Cleanup - -2-,

(6) Reactor Water Cleanup (13) Standby Gas Treatment

(7) Fuel Pool Cooling and Cleanup

(8) Post-Accident Sampling

1A-32 Response to TMI Related Matters
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safety-related, or included in the systems of Table 3.2-1. It does however, represent
principal components which are needed to operate, generally during post accident
operations. For example, most ECCS valves are normally open, and only a pump

discharge valve needs to open to direct water to the reactor. Similarly, the instrument

transmitters shown are those which would provide information on long-term system
performance post-accident. Control room instrumentation is not listed, since it is all in
an accessible area where no irradiation degradation would be expected. Passive

elements such as thermocouples and flow sensors are not listed although they are

environmentally qualified. The components listed under main steam (B21) are those
for ECCS function or monitoring reactor vessel level. Suppression pool level is included

with the HPCF instrumentation.

1AA.5.1.3 Combustible Gas Control Systems and Auxiliaries

Flammability control in the primary containment is achieved by an inert atmosphere
during all plant operating modes except operator access for refueling and maintenance

an--a--re-em-h-er-syst-er-t-•-enwe-toygen--pid-ueed-byadiolsis. The high pressure
nitrogen (HPIN) gas supply is described in Subsection 1.2.2.12.13. The Containment
Atmospheric Monitoring System (CAMS) measures and records containment

oxygen/hydrogen concentrations under post-accident conditions. It is automatically
initiated by detection ofa LOCA (Subsection 7.6.1.6). Table IAA-3 lists the combustible

gas control principal components and their locations.

1AA.5.1.4 Fission Product Removal and Control Systems and Auxiliaries

Engineered Safety Feature (ESF) filter systems are the Standby Gas Treatment System

(SGTS) and the control building Outdoor Air Cleanup System. Both consist of
redundant systems designed for accident conditions and are controlled friom the

control room. The SGTS filters the gaseous effluent from the primary and secondary

containment when required to limit the discharge of radioactivity to the environment.
The system function is described in Subsection 1.2.2.15.4.

A portion of the Control Building heating ventilating and air-conditioning (H\VAC)

provides detection and limits the introduction of radioactive material and smoke into
the control room. This portion is described Subsection 9.4.1.1.3.

The CAMS described in the previous section also measures and records containment

area radiation under post-accident conditions. A post-accident sampling system (PASS)
obtains containment atmosphere and reactor water samples for chemical and
radiochemical analysis in the laboratory. Delayed sampling, shielding, remote operated

valves and sample transporting casks are utilized to reduce radiation exposure. The
samples are manually transported between the PASS room in the Reactor Building and
the analysis laboratory in the service building. The system is described in

Plant Shielding to Provide Access to Vital Areas 1AA-9
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Table 3.2-1 Classification Summary (Continued)

Quality
Quality Assur-
Group ance

Safety Classi- Require- Seismic
Principal Componenta Class Locationc ficationd mente Categoryf Notes

D1 Process Radiation Monitoring System (includes gaseous and liquid effluent monitoring)

1. Electrical modules-
with safety-related
functions (including
monitors)

2. Cable with safety-
related functions

3. Electrical Modules,

other

4. Cables, other

3 SC,X,RZ

3 SC,X,RZ

N TSC,RZ,
XW

N TSC,RZ,
XW

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

B

B

E

E

(u)

(u)

D2 Area Radiation Monitoring
System

E

B

D3 Containment Atmospheric Monitoring System

1. Component with 3 CSC,X
safety-related RZ
function

2. Nonsafety- I-- C, SC, xI --

related hydrogen listed o -- RZns 5'
-and oxygen i on pages 3.2-5 ,--t-, .61

monitors

Classification of Structures, Components, and Systems 3.2-25
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Table 3.9-8 Inservice Testing Safety-Related Pumps and ValvesI

Valve Page
MPL System Pump Page No. No.

B21 Nuclear Boiler 3.9-99

B31 Reactor Recirculation 3.9-102

C12 Control Rod Drive 3.9-103

C41 Standby Liquid Control 3.9-99 3.9-103

C51 Neutron Monitoring (ATIP) 3.9-104

D23 Containment Atmospheric Monitoring 3.9-104

Eli Residual Heat Removal 3.9-99 3.9-105

E22 High Pressure Core Flooder 3.9-99 3.9-110

E31 Leak Detection & Isolation 3.9-112

E51 Reactor Core Isolation Cooling 3.9-99 3.9-113

G31 Reactor Water Cleanup 3.9-118

G41 Fuel Pool Cooling & Cleanup 3.9-119

G51 Suppression Pool Cleanup 3.9-121

K17 Radwaste 3.9-121

P11 Makeup Water (Purified) 3.9-121

P21 Reactor Building Cooling Water 3.9-99 3.9-121

P24 HVAC Normal Cooling Water 3.9-127

P25 HVAC Emergency Cooling Water 3.9-99 3.9-127

P41 Reactor Service Water 3.9-99 3.9-130

P51 Service Air 3.9-131

P52 Instrument Air 3.9-131

P54 High Pressure Nitrogen Gas Supply 3.9-131

T22 Standby Gas Treatment 3.9-132

T31 Atmospheric Control 3.9-134

T49 Flamm a bil ity-Cent-r-el -39-1-37

U41 Heating, Ventilating and Air Conditioning 3.9-138

Y52 Oil Storage and Transfer 3.9-99 3.9-139

See page 3.9-139 for notes.

1 This table responds to NRC Questions 210.47, 210.48 and 210.49 regarding provisions for
inservice testing of safety-related pumps and valves within the scope of the ABWR
Standard Plant in accordance with the ASME Code. The information is presented
separately for each system for the MPL number.

Mechanical Systems and Components 3.9-97
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maintain an 1

(6) The containment structure is protected f om or designed to withstand

hypothetical missiles from internal Sour s and uncontrolled motion of

broken pipes which could endanger th integrity of the containment.

(7) The containment structure provides n, eans to channel the flow from

postulated pipe ruptures in the dywe to the pressure suppression pool.

(8) The containment system is designe to allow for periodic tests at the

calculated peak or reduced test pr ssure to measure the leakage from
individual penetrations, isolation alves and the integrated leakage rate from
the structure to confirm the lea light integrity of the containment.

(9) The Atmospheric Control Syst n (ACS) establishes and maintains the
containment atmosphere to l's than 3.5% by volume oxygen during normal

operating conditions to assu-ee4-hat- inert atmosphere Oper-a4en-of-twe
penw~a-rend~y-in-st-al~l ed-e -ee n-b i-n er~s--a-n-bein4-i•tia-td-eo-n-h-ig-h-levels--as

de~mH~i+1d-by•he~a-i-imen4-t+n es plhe~4-Menitol4ng-System -(-CAMS).

6.2.1.1.2 Design Features

The containment structure consists of the following major components (shown in

Figures 1.2-2 through 1.2-12):

(1) A drywell (DW), which is comprised of two volumes:

(a) An upper drywell (UD) volume surrounding the reactor pressure vessel
(RPV) and housing the steam and feedwater lines and other

connections of the reactor primary coolant system, safety/relief valves

(SRVs) and the drywell HVAC coolers.

(b) A lower drywell (LD) volume housing the reactor internal pumps, fine

motion control rod drives (FMCRD) and undervessel components and

servicing equipment. The UD is a cylindrical, reinforced concrete
structure with a removable steel head and a reinforced concrete
diaphragm floor. The cylindrical RPV pedestal, which is connected

rigidly to the diaphragm floor, separates the LD from the wetwell. It is a
prefabricated steel structure filled with concrete after erection. Ten
drywell connecting vents (DCVs), approximately 1 m x 2m in cross-
section, are built into the RPV pedestal and connect the UD and LD.
The DCVs are extended downward via 1 .2m inside diameter steel pipes,
each of which has three horizontal 0.7m diameter vent outlets into tile
suppression pool.

6.2-2 Containment Systems
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assurance that the dlywell or wetwell is uniformly mixed. The-F- ee--nsists-of-thl-e
1ewi-a '-i-g- feat-i•re& •

---- T1+-FC-S-has-tWo-Feeorn-3hieps-4,i d-.n-t....... eeena amei+t-:-Th4e
rvec-mbin efs-proc-ess-th e-c-om bust~i bie-gases--dr-awn.-f-o:m-t-he-pi4m~ai-y

eont-ai nme n-t-d-lywceli

(-2-). -T-lie- -F(i s--aet~iva-ted--whe n--a-L-O A-oee-ur-s.-Th e-o x-yg e n-and-l-ydrogenl

ye ma~i-n-ihng-in-h e-re co-•b i-iiers-a-fte --ha-avi-n g-be e-n-p roeesse d-a-re-t-ian~smni-t-.ed-to

• t-he-supp ressi-en--poolh

The ACS provides and maintains an inert atmosphere in the primary containment

during plant operation. The system is not designed as a continuous containment

purging system. The ACS exhaust line isolation valves are closed when an inert
condition in..the primary containment has been established. The nitrogen supply
makeup lines, compensating for leakage, provide a makeup flow of nitrogen to the
containment. If a LOCA signal is received, the ACS valves close. Nitrogen purge friom
the containment occurs during shutdown for personnel access. Purging is
accomplished with the containment inlet and exhaust isolation valves opened to the

selected exhaust path and the nitrogen supply valves closed. Nitrogen is replaced by air

in the containment (see Item (3) Shutdown-Deinerting below this subsection). The

system has the following features:

(1) Atmospheric mixing is achieved by natural processes. Mixing will be enhanced

by operation of the containment sprays, which are used to control pressure in

the primary containment.

(2) The ACS primalry containment nitrogen makeup maintains an oxygen-

deficient atmosphere (<3.5% by volume) in the primary containment during

normal operation.

(3) The redundant oxygen analyzer system (CAMS) measures oxygen in the

drywell and suppression chamber. Oxygen concentrations are displayed in the

inain control room. Oesc-ripti-n-of-sa-fety-ela-ted--dis-pl,-nst-r-umentition-foi
c-on-t-ai-nm-ment--i-no-i-Hto~vi-n g-is-p rovide d-i--Ght-p t-e14-7-E-Ileet-Hical-fe 1 {i-rem en-ts-fer:

equ-ipm~en t-assc-ii-t ed-wi-tl--t-he-c-eomrbuts t-i-ble--ga s-e o -i~tr-l-syst er-a-r-e-i-n.

aecc-e rd:,mee-w~t4-h-4he-appvo pr--a-t e--IE-E-E-str-daf-Evdr~s--a sfeferencE-idn-Cap te-r-7-

In addition, the ACS provides overpressure protection to relieve containment pressure,

as required, through a pathway friom the wetwell airspace to the stack. The pathway is
isolated during normal operation by a rupture disk.

Containment Systems 6.2-75
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(2) Drywell Cooling System: Provides circulation to all portions of the upper and

lower drvwell, the dryvwell head area, and the vessel support skirt area to
accomplish the mixing necessary for completion of either the inerting or
deinerting process and provides representative oxygen samples to the CAMS

oxygen sensors. Should the arrangement of the RPV insulation leave a
significant gap between itself and the RPV, forced circulation will be provided

to that area. Portions of the drvwell will be inerted to sufficiently below 3.5%
such that the bulk average oxygen concentration does not exceed 3.5%

oxygen

(3) HVAC System: (1) supplies the dlywell and wetwell exhaust flow during

inerting, deinerting, and shutdown venting (2) accommodates chrwell
bleedoff flows during startup, (3) provides sufficient air flow to limit the

concentration of any nitrogen leaking from the primary containment into the

secondary containment, and (4) supplies air for purging the primary
containment (luring deinerting and shutdown venting. Nitrogen leaking from

the primary containment is insignificant and does not impact HVAC design.

The two outdoor air intakes of the Control Room habitability HVAC System
are located far apart to protect personnel in the control room in the event of

a nitrogen pipe or storage tank rupture. Similarly, intakes for all HVAC
systems are located to minimize the introduction of nitrogen fr1om such
ruptures into occupied areas of the plant.

(4) High Pressure Nitrogen Gas Supply System: Serves all pneumatically-operated

components in the primaly containment because the containment is inerted.

The pneumatic devices in the primaly containment or those which could leak
into the primary containment are supplied with nitrogen for the purpose of

preventing oxygen addition to the inerted volumes. The High Pressure
Nitrogen Gas Supply System is supplied from the ACS nitrogen storage tank

and a bank of nitrogen storage cylinders.

(5) Standby Gas Treatment System: Processes any drywell bleedoff, inerting, and
deinerting exhaust flows, as required by offsite release constraints.

(6) Containment Atmospheric Monitoring System: Monitors oxygen levels in the

wetwell and drywell d-u-w-i-i-gi-aeeident--eondi-tions to confirm the primary

containment oxygen level is kept within limits.

Radiation monitoring in the plant vent, part of Process Radiation Monitoring, detects

high radiation during deinerting.

There are no potential sources of oxygen in the containment other than that resulting

from radiolysis of the reactor coolant. Consideration of potential sources of leakage of

Containment Systems 6.2-77
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Boiler System. If drywell pressure exceeds a given setpoint, the nitrogen makeup flow is

shut off as tile inerting valves are closed. The temperature of the makeup and inerting
vaporizers nitrogen outlet are monitored. Low makeup vaporizer nitrogen outlet
temperature alarms (only) in the main control room. Auxiliary steam feeding the main
inerting vaporizer(s) is controlled to regulate tile inerting vaporizer nitrogen outlet
temperature. Low inerting vaporizer nitrogen outlet temperature sounds a local alarm

and low-low temperature isolates the main inerting line. It is intended that the local

panel be attended full-time during all main inerting operations. All locally-mounted
instruments are easily read fi-om the local ACS panel. Keylocked switches in tile main
control room are provided to override the containment isolation signal to the valves,
providing nitrogen makeup to the drywell and wetwell and the small 50A pipe size
dlrwell vent line. Position indication in the main control room is provided for all
remotely-operated valves.

Backup purge and the addition of makeup nitrogen is initiated at the operator's

discretion.

Design details and logic of the instrumentation are discussed in Chapter 7.

As discussed in Subsection 6.2.5.2, saf-e-ty-giade oxygen monitoring is provided in the

wetwell and drywell by the CAMS. This monitoring function, when used during normal
operation, determines when the primary containment is inert and nitrogen purging
may be terminated. It also determines when primary containment is de-inerted and

personnel re-enter procedures may be initiated.

The CAMS oxygen monitors assure safe personnel entry into the primary containment

after shutdown. In addition, CAMS assures that the primary containment is in an inert

condition during startup, normal and abnormal operation conditions. This system has
a measurement range of 0 to 25% (by volume) at 100% relative humidity. Tile

minimum and maximum inlet temperature to the oxygen monitor will be 1 0C and
65°C, respectively. Two sample points are provided in both the drywell and wetwell,
high and low in their respective compartments and in opposing quadrants. Each airlock
can also be sampled.

The sample lines are sized and sloped to assure draining condensation to the

containment.There are no loops in the sample lines which could collect water and block

flow. The oxygen monitors provide indication outside of the primary containment
where necessary (for example, at and in each airlock) to assure safe operator access into

first the airlock and then the containment.

The CAMS oxygen analyzing system is provided to indicate the concentration of oxygen
inside the containment during reactor operation, and to aid in maintaining the oxygen

concentration below a safety limit prescribed in the plant Technical Specifications. The

oxygen analyzing system readings are not used as a basis for determining when drywell

Containment Systems 6.2-97
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(o) Furthermore, these valves are subject to ASME leak rate tests as in (k) above.

(p) Rupture discs are normally closed and sealed from leakage. The opening setpoint

of these rupture discs is higher than primary containment test pressures.
Additionally, these rupture discs are subject to the Type A test.

(q) SPCU suction line is always filled with water, since it is located below the
suppression pool water level and is sealed from the containment atmosphere.

(r) SPCU return line terminates below the suppression pool water level and is sealed

from the containment atmosphere.

(s) The outboard side of these valves is always pressurized Aith nitrogen gas at a

pressure higher than the post-accident peak containment pressure. The nitrogen

supply in these lines is required for post-accident mitigating function.

(t) The outboard side of these valves is always filled with water and pressurized above
110% post-accident peak containment pressure. These lines are kept charged with

cooling water for cooling emergency equipment necessary for post-accident

mitigation.
INot Used1

(u) Line will be drained and tested with air.

(v) *Flanm-abi~li-tv--•on-t-rol-is-a-el ose d-[oop~sa-fe ty-g-al--de-sys te m-req ui-red-t&-be

f-u~n-cfi-ona-l-p os-t-•a~eeid~erst-•,-ha-tever-i~e ak-l g-(--i f-,a -i-i--i s-r-e t-urn ed-to-t-hel- r-i mary

ceen-taiiinie~n-t~-.h-additio nd-du-i4n g-4L-R-Th--t-l-mese--valves-are-opened-andc the li n es -r

subje et-ed--t-o-T-,yp e-A-test-

(w) These lines terminate below the drywell sumps water level and are sealed from the

containment atmosphere.

(x) The outboard side of these valves are provided with a water leg. In addition, these

valves are subject to ASME leak tests as in (k) above.

(y) Not applicable.

Containment Systems 6.2-171
C - 180



NEDO-33330
Revision 1

Rev. 0

ABWR Design Control Document/Tier 2

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

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

X-37

X-38

X-50

X-60

X-61

X-62

X-63

X-64

X-65

X-66

X-69

X-70

X-71A

X-71B

X-72

X-80

X-81

X-82

X-90

X-91

X-92

X-93

X-100A

RCIC Turbine
Steam

RPV Head Spray

CUW Pump Feed

MUWP Suction

RCW Suction (A)

RCW Return (A)

RCW Suction (B)

RCW Return (B)

HNCW Suction

HNCW Return

SA

IA

ADS
Accumulator (A)

ADS
Accumulator (B)

Relief Valve
Accumulator

Drywell Purge
Suction

Drywell Purge
Exhaust

FCS-Suet-ion
[Spare

Spare

Spare

Spare

Spare

14450

14450

14480

13500

13500

13500

13500

13500

13500

13500

19000

9000

19000

19000

19000

13700

19000

14850

20100

20100

16400

14700

13500

80 1200 550

310

310

290

45

45

225

225

225

225

42

46

50

296.5

296.5

68

216

225

46

296.5

45

135

1500

0

0

-3000

-2000

3400

2400

250

1400

0

0

0

550

600

200

200

200

200

200

350

350

90

200

200

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

1000 200

2000 200

0 550

0 550

-600 150t Welded LýIE I
0

1000

12700

-500

400

400

400

400

A

A

A

A

RIP Power 55 -1100 450 0-ring B
* This table provided in response to Questions 430.49d & e.
t All 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.
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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-104C

X-104D

X-104E

X-104F

X-104G

X-104H

X-105A

X-105B

X-105C

X-105D

FMCRD Position
Indicator

FMCRD Position
Indicator

FMCRD Position
Indicator

FMCRD Position
Indicator

FMCRD Position
Indicator

FMCRD Position
Indicator

Neutron
Detection

Neutron
Detection

Neutron
Detection

Neutron
Detection
Spare

FGS-Suction

Spare

Spare

Spare

20100

20100

19000

19000

19000

19000

99 0 300 0-ring

279.5 0 300

81 1350 300

260.5 1350 300

0-ring B

0-ring B

0-ring B

0-ring B

0-ring B

99 0 300

279.5 0 300

B

20100

20100

20100

20100

81

260.5

99

279.5

55

280

180

180

1350 300

1350 300

-5250 300

1350 300

0-ring B

0-ring B

0-ring B

0-ring B

X-110

X-111

X-112

X-113

13500

13500

13500

13500

13500

13500

13500

13500

13500

1000

1350

-5250

1350

300 Welded Cap CI

300 0-ring B

300 0-ring B

300 0-ring B

X- 130A

X-130B

X- 1 30C

X-130D

X- 1 40A

I&C

I&C

I& C

I&C

I&C

45

212

124

295

45

0 300

0 300

0 300

0 300

-27000 300

0-ring

0-ring

0-ring

0-ring

0-ring

B

B

B

B

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

t All 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.
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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 Testingt*

X-240

X-241

X-242

X-250

X-251

X-252

X-253

X-254

X-255

X-300A

X-300B

X-320

X-32 1 A

X-321B

X-322A

X-322B

X-322C

X-322D

X-322E

X-322F

X-323A

X-323B

X-323C

X-323D

X-323E

X-323F

Wetwell Purge
Suction

Wetwell Purge
Exhaust

FC-S-Retu r-npS a re]
Spare

Spare Spare
FC-S-Return

Spare

Spare

Spare

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

I&C

9200

9200

1500

8500

9000

1500

2650

2650

1200

7300

7300

8900

2050

6000

400

400

400

400

2000

2000

-5200

-5200

-5200

-5200

-7500

-7500

45 1200 550

0 550

A

A230

225

45

213

50

135

225

282

134

211

74

97.5

262.5

78

258

102

282

94

266

30

210

156

304

100

230

-1000 150 Welded Cap IG I

0

0

0

1000

-1000

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

400 A

400 A

300 lWelded CapIFC-]

300 B

300

300

300

300

90

300

300

90

90

90

90

90

90

90

90

90

90

90

90

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

0-ring

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

t All 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.
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Table 6.2-10 Potential Bypass Leakage Paths* (Continued)
Penetration Diameter Termination Leakage Potential

Number Name (mm) Region t Barriers* 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 E/D/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-80 Drywell Purge Suction 550 E E/C/J Yes

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

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

X-90 Spare. 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 P Power 450 P C/J No

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

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

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

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

X-101A LP Power 300 S C/J No

X-101B LP Power 300 S C/J No

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

X-101D FMCRD Power 300 S C/J No

X-101E FMCRD Power 300 S C/J No

X-101F FMCRD Power 300 S C/J No

X-101G FMCRD Power 300 S C/J No

X-102A M&C 300 S C/J No

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

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

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

X-102E & C 300 S C/J No
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Table 6.2-10 Potential Bypass Leakage Paths* (Continued)
Penetration Diameter Termination Leakage Potential

Number Name (mm) Region t Barriers* Bypass Path

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

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

X-102H FMCRD Control 300 S C/J No

X-102J FMCRD Control 300 S C/J No

X-103A I & C 300 S C/J No

X-103B I & C 300 S C/J No

X-103C I & C 300 S C/J No

X-104A FMCRD Pos. Indicator 300 S C/J No

X-104B FMCRD Pos. Indicator 300 S C/J No

X-104C FMCRD Pos. Indicator 300 S C/J No

X-104D FMCRD Pos. Indicator 300 S C/J No

X-104E FMCRD Pos. Indicator 300 S C/J No

X-104F FMCRD Pos. Indicator 300 S C/J No

X-104G FMCRD Pos. Indicator 300 S C/J No

X-104H FMCRD Pos. Indicator 300 S C/J No

X-105A Neutron Detection 300 S C/J No

X-105B Neutron Detection 300 S C/J No

X-105C Neutron Indicator 300 S C/J No

X-105D Neutron Indicator 300 S C/J No

X-1-10 FC-S-Suction 100 S E/C-/H No

X-111 Spare [Spare 300 P B/A No

X-112 Spare 300 P B/A No

X-113 Spare 300 P B/A No

X-130A I& C 300 S C/J No

X-130B I& C 300 S C/J No

X-130C I& C 300 S C/J No

X-130D I& C 300 S C/J No

X-140A I& C 300 S C/J No

X-140B I& C 300 S C/J No

X-141A I& C 300 S C/J No

X-141B I& C 300 S C/J 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 Barriers* Bypass Path

X-201 RHR Pump Suction (A) 450 S C/H No

X-202 RHR Pump Suction (B) 450 S C/H No

X-203 RHR Pump Suction (C) 450 S C/H No

X-204 RHR Pump Test (A) 250 S C/H No

X-205 RHR Pump Test (B) 250 S C/H No

X-206 RHR Pump Test (C) 250 S C/H No

X-210 HPCF Pump Suction (B) 400 S C/H No

X-211 HPCF Pump Suction (C) 400 S C/H No

X-213 RCIC Turbine Exhaust 550 S C/G No

X-214 RCIC Pump Suction 200 S C/H No

X-215 RCIC Vacuum Pump Ex. 250 S C/G No

X-216 SPCU Pump Suction 200 S C/H No

X-217 SPCU Pump Return 250 S C/H No

X-220 MSIV Leakage 250 S C/G No

X-240 Wetwell Purge Suction 550 E E/C/J Yes

X-241 Wetwell Purge Exhaust 550 E E/C/J Yes

X-242 FGSRctu r-n Spare -1-50 S E./C-/H No

X-250 Spare P B/A No

X-251 Spare P B/A No

X--252 FCS-Return -1-50 S E/C/H No

X-253 Spare 300 S B/A No

X-254 Spare 300 S B/A No

X-255 Spare 300 S B/A No

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

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

X-320 I&C 90 S C/J No

X-321 B I&C 300 S C/J No

X-322A I&C 90 S C/J No

X-322B I&C 90 S C/J No

Containment Systems 6.2-188
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Table 6.6-1 Examination Categories and Methods (Continued)

Quality System System P&ID Sec. XI Exam Exam
Group Number Title System Description Diagram Cat. Items Examined Method

C T49 Flamma-
bility
Cont-rol

Pipi ng-fro m-valves-FO06A-&-B-up--to-and
including-the--recombiner skids-A-&-B

Figure
6.2-40

All-pressure-retaining componcnts-and
piping

D-B External-Surfaces
(Note-7)

Wclds (Note-8)

Supports-(Note-6)

VT-2

VT-- 3

V-T-3

integral -attachments D-B

F-APiping and Component-Supports

All Class-C piping-20A;-25A, 50A 8-0A and-- Figure
100A-in-diamcter-,-i-e.: 6-2-40

Excmpted-per
IWD-1-220 0

drain-lines
test connections
SRV-disc-harge line
instrument-lines
small--process--lines
and-ete,

All-pressure-retaining componcnts-and
piping

D-B External- Surfaces
(Note 7)

We lds-(Note-15)

Supports-(.Note-6)

V-T-2.

V-T-3

VT--3

0b

0b

0'

Integral-attachments D-B

F-APiping-and Component-Supports
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7.1.2.6.6 Containment Atmospheric Monitoring (CAM) Systems

(1) Safety Design Bases

General Functional Requirements:

lonitor ffie
itmrosjphere in

ontaini1rmP rn
.dia~iiori levels ar

Dr (ncarllrdt-,ior c
lydrogeri and
lxvo)en nos

o st -a c cd e

Moni-tor-t-l-e-,iie-osp-here4n--tbie-in er-ted primary contain mne-nt-foiezadin-ion-
Ievels-a nd eonEen-t1a'on-of-byd rogen-and- oxygen -gasesiý-prima il,•4-iin-g

post-aecid-en---on-ido n s:--M on i totiing slhall, be, provided-by-t-we4ntepei+den-t

'safety÷el-a ted-divisional- subsvstems,

Monitor continuously the radiation environment in the drywell and
suppression chamber durilng reactor operation and under post-accident

conditions.

Sam ple-a-n-d-m oni tor- the oxygen an d--hyd-rogge-n-c--on-enwa-t-i-on-levels-in thle
(1drywvel 1-an-c-ld-su-pplessieo-n-c-lam be- utnnder-post accident-condition--a--d-atso
vd-en-requi red diri-n-g-reac-to-r-d-)pera-tiEn.--T.-e-L-OGA,-signal (low-reactor-wat-er

l-evel-or--hi-g-h--dywell-pressure) sh a-ll-acivate-e-systen-a-nd-pl-ac-e-t-ito service
to-ni- n i to--t-h e -gaseotus- b-i ild(1up-i n--h-e-p -i-m-a-i-c-o-n-t-ai n-m en-t-fo-l owi ng--an

awc4deidn-r7

Specific Regulatory Requirements:

Specific regulator, requirements applical)le to this system are listed in
Table 7.1-2.

)atnnale and r-tonitorl
10 O joxg-n ar~l

:,onc-epVn trioInr levels
-i tihe dl well and

Ii

-na roir uner (2) 1 Non-Safety-Related Design Bases
iost-accildnt
on ..... on,, ar ;lso Separate hydrogen and oxygen gas calibration sources shall be provide
,-hen requlie CC each CAM Subsystem for periodic calibration of the gas analyzers and
uiring reackh.r t@ monitors.... L The q
prs-ation. ,k
.OC/\ signal (iow 3uppression Pool Temperature Monitoring System-Instrumentation and

eactor watcr level Control
r high drywell (1) Safety Design Bases
resu$UreI shall
ictivate the system General Functional Requirements:

edIn e it into The SPTM is a Class IE safety-related system. The general functional
E-.rvlce to monitor
-"ie aseocus du)ldut0 requirements shall be to automatically initiate suppression pool coolin

I the prinlarv scram the reactor when high suppression pool temperatulres are detecte

... 1t3L, n., ,.might be caused by safety relief valve leakage or malfunction.

Dllowin9 an
cciie nt -Specific Regulatory Requirements:

-d for

g or

d(t that

7. 1-28 Introduction
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temperature variable is considered a Type A variable since no credit is
taken for automatic initiation in the safety analysis.

(j) Drywell Atmosphere Temrperature

Surveillance monitoring of the temperatures irn the drywell is provided
by multiple temperature sensors distributed throughout the drywell to
detect local area "hot-spots" and to monitor the operability of the drywell
cooling system. With this drywell air temperature monitoring system
supplied by multiple temperature sensors throughout the dhywell, the
Regulatory Guide 1.97 requirements for monitoring of drywell air

temperature are met and provides the ability to determine crywell bulk
average temperature.

non-safety related (k) Drywell/Wetwell Hydrogen/Oxygen Concentration
The Contalnnen-t--tw.cjiheric Monitoring System (CAMS) consists of

two independent and redunda fl drywell/containment oxygen and
hydrogen concentration monitoring chan nels. Emergency response
actions regarding these variables are consistently directed toward
minimizing the magnitude of these parameters (i.e., there are nosafety

actions which must be taken to increase the hydrogen/oxygen levels if
they are low). Clonsequentlv, the two channel CAMS design provides
adequate PAM indication, since, in the event that the two channels of
information disagree, the operator can determine a correct and safe

action based upon the higher of the two (in-range) indications.

(1) Wetwell Atmosphere Air Temperature

Surveillance monitoring of temperatures in the wetwell is provided by
multiple temperature sensors dispersed throughout the wetwell,
therefore, the required indication of bulk average wetwell atmosphere

temperature is satisfied.

(in) Standby Liquid Control System Flow

No flow indication is provided for the ABWR design. The positive

displacement SLCS pumps are designed for constant flow. Any flow
blockage or line break would be indicated by abnormal system pressure
(high or low as compared to RCS pressure) following SLCS initiation.

Changing neutron flux, SLCS pressure and SLCS tank level are
substituted for SLCS flow and are considered adequate to verify proper
system function. One channel of SLCS discharge pressure is provided in
addition to the monitoring of neutron flux.

(n) Suppression Pool/Wetwell Water Level

Information Systems Important to Safety 7.5-11
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The status of each valve providing the HP/LP boundary is indicated in the
control room. The state of the sensors is also indicated in the control room.

(14) Setpoints

See Chapter 16 for setpoinLs and margin.

7.6.1.4 Not Used

7.6.1.5 Wetwell-to-Drywell Vacuum Breaker System-instrumentation and Controls

This system is described in Chapter 6.

7.6.1.6 Containment Atmospheric Monitoring (CAM) System-instrumentation and
Controls

and a non-safety 1) System Identification of radiation channels
rMlated H2/02 . __

monitoring system hne CAM System (Figures 7.6-7 and 7.6- onsists of two independent but
reduf'ndant Class 1E divisions (I and II), which are electrically and physically
separated. Each CAM di-visi-ai- has the capability of monitoring the total

divisional radiation inmma-ray close rate a-i-i- concentration of hydrogen and oxygen (H 9 /0 9) in
channel the drywelil an J/-or1Ri'e suppression chamber during plant operation, and

fo fpJ•g aLO CA event.

CAMS also has a

the ability of There are two radiation monitoring channels per division; one for monitoring
monitoring the radiation level in the dcry~,ell and the other for monitoring the radiation

The H2/C
monitorin
is located
H2/02 an
panel. E
02 analy
consists

level in the suppression chamber. Each monitoring channel consists of a~n-on
elhn-mbe dlete Lc3 a digital log radiation monitorT n-i-d-a-FeeOi+e-. Each

aradiation monitoring channel provides alarm indication in the control room

2 oil high radiation levels and also if the channel becomes inoperative.

g system *E-aeh-di-i.4sion-a-14-7-O---m-i-toring-cha-n-ne--eonsists of valves, puim ps, and
I within a pipes used to extract samples of the atmosphere in the drywell or the
ialyzer suppression chamber and feed the extracted air sample into an analyzer and
ach H2/ monitor for measurement, -reeoiding- and for alarm indication oil high
zer panel concentration of gas levels. 1ý__tThe H2/02 monitoring system is non-safety. ]

The pipin• used for the gas extraction is made of stainless steel and utilizes
heat tr16fig to keep the pipes drN, and free of moisture condensation.

(2)V,-ower Sources chan ne

Each CAM Subsystem is powered from divisional 120 VAC instrument bus.
-Tl-he-s ari e-(1s s-!-E--livisio-a-l-l2 0--VAC. power-so u-ree-e-a-lso--su-ppl-ies--t-e-l-he-a-t

-t-ra-i-n-g--blam-k-et-use-d--for-he-sa.m-pl ing-l i-nes;

All Other Instrumentation Systems Required for Safety 7.6-15
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(3) Initiating Circuits

Each divisional gamma radiation monitoring channel can be energized

manually by the operator or automaticaFIy4ay-t-he-LOCA-ig-a..Foi-the-niimaial
The mode-t4e gamma radiation monitor is on continuously during plant

operation and remains on until power is turned off by the operator.

,_ located withintqth e-poweli-Off-m.oder- tl-e-eh-ammehwi-b e-at-i-va-ted-a•-i~ema-t-ieal•-i~-n-tlcae wti

ithe panel and

Each di-vi.sie•na4-H 9/02 monitoring subsystem (except for- the /twsampling

pumps) is powered continuously during plant operation. Oi pump is

controlled by an operator and is used during reactor operadion and the other

is turned on by the LOCA signal to allow measuremen uring an accident.

The heat tracing used in each H 0 /O sample line is temperature controlled to
prevent moisture condensation in the pipes.

Each di-visiona-I H 9 /0 2 analyzer and monitor can selectively measure the
atmosphere in the drywell or the suppression chamber.

•*Divisio~n-I-ai-id-I- LOCA signals are provided to the CAM System friom tie RHR

System. These signals are based on two-out-of-four logic signals for the high
drywell pressure or low reactor water level.

(4) Redundancy and Diversity radiationchannels

The CAM Subsystems, Divisions I and II, are independent and are redundant

to each other.

(5) Divisional Separation

The two CAM Sutsvste+ns are electrically and physically separated so that no

single design basis event is capable of damaging equipment in more than one

CAM division. No single failure or test, calibration, or maintenance operation

can prevent function of more than one division.

(6) Testability and Calibration

Each CAM Subsystem can be tested separately during plant operation to

determine the operational availability of the system. Each CAM Subsystem can

be tested and calibrated separately.

Gas calibration sources are provided to check the hydrogen/oxygen sensors

during normal plant operation and after an accident.

7.6-16 All Other Instrumentation Systems Required for Safety
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(7) Environmental Consideration

The CAM System is qualified Seismic Category I and is designed for operability

during normal and post-accident environments.

(8) Operational Considerations

The following information is available to the reactor operato a detector, and

(a) Each gamma radiation channel consists of ano-eo---im-bei, a log

radiation monitor; a-dI-a-recozden. Each channel has a range of 0.01

y/4-h to 105 Gy-/-h. Each channel will initiate an alarm on hiigh radiation

4vel or oin__fý/i~noperative channel. pnlcnan

Z(b ach hydrogen/oxygen monitoring ehii-n-nel1--uses a samnpling rack for

rnSv/h extracting the atmosphere from the dirywell or the suppression chamber
and for analyzing the contents for both H2!O/ concentration. The

gaseous measurements are made by volume on a wet basis after humidity

correction (dry basis before humidity correction). Separate monitors

are provided for oxygen and hydrogen indications. panel has

Each H2/0 9 analyzer raek-has-a-se-4es--f alarms to indicate a high

concentration of hydrogen and of oxygen, and to alert the operator of
any abnormal system parameter. Refer to Figure 7.6-8 for definition of

these alarms.

(9) Control and Protective Functions

The CAM System does not provide control signals either to trip or to actuate

other safety-related systems. However, the CAM System Utilizes internal

safeguards to affect system operation, alert the operator of abnormal

performance, and protect equipment from damage.

7.6.1.7 Suppression Pool Temperature Monitoring System-instrumentation and Controls

7.6.1.7.1 System Identification

The Suppression Pool Temperature Monitoring (SPTM) System is provided to monitor

suppression pool temperature. Monitoring of suppression pool temperature is
provided so that trends in suppression pool temperature may be established in

sufficient time for proper cooling of the suppression pool water and for reactor scram

due to high suppression pool temperature and for reactor power control based upon
symptom-based emergency operating procedures.

The SPTM System also provides information on the post-LOCA condition of the

suppression pool.

All Other Instrumentation Systems Required for Safety 7.6-17
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The following figures are located in Chapter 21:

Figure 7.6-5 Process Radiation Monitoring System lED (Sheets 1-11)

Figure 7.6-6 Not Used

Figure 7.6-7 Containment Atmospheric Monitoring System lED (Sheets 1-4)

Figure 7.6-8 Containment Atmospheric Monitoring System IBD (Sheets 1-10)

This figure is incorporated by reference as clarified below:

The Hydrogen and Oxygen Monitoring equipment of the CAMS system are located in
the Hydrogen/Oxygen Analysis Panels.. The IBDs provide only a general overview of
functionality. However, this logic is internal to the panel and subject to design of vendor.

7.6-46 All Other Instrumentation Svstems Required for Safety
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9.4.5.2 RIB Safety-Related Equipment HVAC System

9.4.5.2.1 Design Bases

9.4.5.2.1.1 Safety Design Bases

The R/B Safety-Related Equipment HVAC System is designed to provide a controlled
temperature environment to ensure the continued operation of safety-related

equipment in harsh environment under accident conditions. The rooms cooled by the
Safety-Related Equipment HVAC System are maintained at negative pressure relative to
atmosphere by the secondary containment HVAC System during the normal operating

mode, and by standby gas treatment system in isolation mode.

The systems and components are Seismic Category I and are located in the Reactor
Building, separate and independent compartments of a Seismic Category I structure

that is tornado-missile, and flood protected.

Fire protection has been evaluated and is described in Subsection 9.5.1.

9.4.5.2.1.2 Power Generation Design Bases

The system is designed to provide an environment with controlled temperature and
humidity to ensure both the comfort and safety of plant personnel and the integrity of
Reactor Building equipment. The systems are designed to facilitate periodic inspection

of the principal system components.

9.4.5.2.2 System Description

The R/B Safety-Related Equipment HVAC System consists of 12 safety--related fan coil

units (FCU) of division A, B, or C. Each FCU has the responsibility to cool one safety-
related equipment room in the secondary containment. The safety-related equipment
HVAC (fan coil tLnits) system P&ID is shown in Figure 9.4-3. Space temperatures are

maintained less than 40'C normally and less than 66°C during pump operation:

(1) RHR(A) pump room

(2) RHIR(B) pump room

(3) RHR(C) pump room

(4) HPCF(B) pump room

(5) HPCF(C) pump room

(6) RCIC pump room

(7) Room 425

Air Conditioning, Heating, Cooling and Ventilating Systems 9.4-19
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(8) Room 436

(9) SGTS(B) room

(10) SGTS(C) room

(11) CAMS(A) room

(12) CAMS(B) room

9.4.5.2.2.1 RHR, HPCF and RCIC Pump Room HVAC Systems

The FCU's auttomatically start when RHR pumps, HPCF pumps, and RCIC turbine are
started. These rooms are normally cooled by the Secondary Containment HVAC
System. The fan coil units are open ended and recirculate cooling air within the space
served. Space heat is removed by cooling water passing through the coil section.
Divisional Reactor Building Cooling Water (RCW) is used as the cooling medium. The
units are fed from the same divisional power as that for the equipment being serwed.
Drain pan discharge (condensate) is routed to a floor drain located within the room.

9.4.5.2.2.2 Rm, 425 /436 HVAC System,

Cooling of Rm. 425 / 436 is automatically initiated upon receipt of a
secondary containment isolation signal.

These rooms are cooled by the Secondary Containnmen , ysrrr-cm-rfTg-r-rorn al1
conditions. The units are open ended and recivrclate cooling air within the space
served. Space heat is removed by coolin gaiter passing through the coil section.
Divisional RC\'V is used as the coJi g medium. The units are fed from the same
diNisional power as that for the F-GS being served. Humidity is not specifically
maintained at a set range, but is automatically determined by the surface temperature
of the cooling coil. Drain pan discharge (condensate) is routed to a floor drain located
within the room.

9.4.5.2.2.3 SGTS and CAMS HVAC Systems

Cooling of the SGTS and CAMS rooms are automatically initiated upon receipt of a
secondary containment isolation signal.

These rooms are cooled by the Secondary Containment HVAC System duiing normal
conditions. The units are open eended and recirculate cooling air within the space
served. Space heat is removed by cooling water passing through the coil section.
Divisional RCW is used as the cooling medium. The units are fed from the same
divisional power as that for the equipment being served. Drain pan discharge
(condensate) is routed to a floor drain located within the room.

9.4-20 Air Conditioning, Heating, Cooling and Ventilating Systems
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Table 9.4-4d Not Used

Table 9.4-4e HVAC System Component Descriptions - Safety-Related Fan Coil
Units (Response to Question 430.243)

Safety-Related Fan Coil Units Capacity (MJ/h)
Safety-Related Fan Coil Units Capacity (MJ/h)
HPCF Pump Room Div B

HPCF Pump Room Div C

RHR Pump Room Div A

RHR Pump Room Div B

RHR Pump Room Div C

RCIC Pump Room Div A

Rm. 425 Div B

Rm. 436 Div C

460.55

460.55

307.73

307.73

307.73

69.08

54.85

54.85

83.74

83.74

CAMS Room Div A

CAMS Room Div B

SGTS Room Div B

SGTS Room Div C

16.75

16.75

9.4-46 Air Conditioning, Heating, Cooling and Ventilating Systems
C - 199



7. I ,3 1 7 4 I " I ' 1
NEY 0-33330

9 Re isin 1 8 I- I 4 I I I 2 1

K

~0 0 74 4744474 ~-44-.4744443404444 047744 444454 444444 m454 34~ ____ __-0

* 4748 440444.4 773544 T44fl4444 415 40440 44444 44544 44.44 40%)4 4

4 ý 44744 ~ ~46744 44454444704 44 70 44 7. ~ 4 47 -4

.4744 ...... 4774 .0444454T44 R87 484 -4r54 -44 -4n04 4

D4140 R .) 4361 -444444045444 440444 47 47.4 54 44 .4 4 44

F

7304444 44444.44 44444 44434 40-70 444444420 ~ 4444444
± 444-4444 4444

4404 7447 -~ -~ -44 j-04
0,4.447440-7720747 ~ 044.44440 004.4444 44404.4.04 444-4444

44400 44 -440 -44 -547
4740444444~ 7 f?~0t

4" f~4444 ??t
40  

I ' 404-444.74774L- 4.770 444744404-4 44-4440 404.4444 4.44-4444 444-4.44.7404-44444777

344744 ~044 -~ -~ -744 -744 -7444____________

.94 ' 4 7

77974

7744 oa 4.44 444.44440

-'475 p47404~
44444 447-4744 ~ 441444444 lIE

444754 -744 4744

704844. 447-47704. 44~ -74.44 47404

Y. -

R/B AND C/B HVAC

-lolo

1-11H\8-24444
FIGURE 9.4-3 SECONDARY CONTAINMENT HVAC SYSTEM (Sheet 2 of 3)

ABWRFOCD/fi2 R-4 3 21-5$2 2

C - 200



NEDO-33330
Revision 1

Rev. 0

ABWR Design Control Document/Tier 2

Table of Contents (Continued)

9A.4.1.3.38 Division 4 Remote Multiplexing Room
(R m N o . 381) ................................................................... 9A .4-163

9A.4.1.3.39 Reactor Water Sampling Rack Room (Rm No. 380) ..... 9A.4-165
9A.4.1.3.40 FPC FD Rack Room (Rm No. 346) ................................. 9AA-167
9A.4.1.4 Building - Reactor Bldg El 12300mm ................................. 9A.4-169
9A.4.1.4.1 Upper Drywell (Rm No. 491) ........................................... 9A.4-169
9A.4.1.4.2 North Controlled Entry and Corridor A (Rm No. 410) .9A.4-171
9A.4.1.4.3 E and I Penetration Room (Division 1) (Rm No. 411)...9A.4-173
9A.4.1.4.4 Diesel Generator A Room (Rm No. 412) ........................ 9A.4-174
9A.4.1.4.5 Clean Area Access A/C (Rm No. 413) ............................. 9A.4-177
9A.4.1.4.6 ECCS Valve A Room (Rm No. 414) ................ 9A.4-179
9A.4.1.4.7 ECCS Valve C Room (Rm No. 431) ................................. 9A.4-181
9A.4.1.4.8 Corridor C (Equipment Entry) (Rmn No. 430) ................ 9A.4-182
9A.4.1.4.9 E and I Penetration Room (Div 3) (Rm No. 433) .......... 9A.4-185
9A.4.1.4.10 Diesel Generator C Room (Rmn No. 432) ...................... 9A.4-186
9A.4.1.4.1 --F-amman--a-bilixy-Gei+t-Fol-System-R-eo m (Div 3)

(R m N o . 436) ................................................................... 9A .4-189
9A.4.1.4.12 Corridor B (Rm No. 420) ............................................... 9A.4-190
9A.4.1.4.13 E and I Penetration Room (Rmbi No. 424) ...................... 9A.4-192
9A .4.1.4.14 N ot U sed ......................................................................... 9A .4-194
9A.4.1.4.15 Diesel Generator B Room (Rm No. 423) ....................... 9A.4-194
9A.4.1.4.16 ECCS Valve B Room (Rm No. 421) ................................ 9A.4-196
9A.4.1.4.17 Clean Area Access B/D (Rm No. 426) ............. 9A.4-198
9A.4.1.4.18 E and I Penetration Room (Div 4) (Rm No. 444) ......... 9A.4-199
9A.4.1.4.19 South Controlled Entry and Corridor (Rm No. 445) ... 9A.4-201
9A.4.1.4.20 CUA, Valve Room (Rm No. 443) .................................... 9A.4-203
9A .4.1.4.21 N ot U sed ......................................................................... 9A .4-205
9A.4.1.4.22 PASS Rack Room (Rmn No. 441) ..................................... 9A.4-205
9A.4.1.4.23 Filter/Demineralizer Access Room (RFn No. 447) ........ 9A.4-206
9A.4.1.4.24 Filter/Demineralizer Pre Coat Room (Rm No. 441) .... 9A.4-208
9A .4.1.4.25 N ot U sed ......................................................................... 9A .4-210
9A.4.1.4.26 Steam Tunnel (Rm No. 440) .......................................... 9A.4-210
9A.4.1.4.27-P-Fiarr abifity-o'rrtm-rf-Sy--terrr-Roomn (Rni No. 425) ...... 9A.4-211
9A.4.1.4.28 E and I Electrical Penetration Room (Rmn No. 435) ..... 9A.4-213
9A.4.1.5 Building - Reactor Bldg El 18100rm ................................. 9A.4-215
9A.4.1.5.1 Corridor A (Rm N o. 510) ................................................. 9A.4-215
9A.4.1.5.2 D/G Fan and HVAC Room (Rm No. 514) ...................... 9A.4-217
9A.4.1.5.3 Exhaust Duct A (Rmn No. 515) .......................................... 9A.4-218
9A.4.1.5.4 DG Control Panel A (Rm No. 516) .................................. 9A.4-220
9A.4.1.5.5 Steam Tunnel Entry Room (Rm No. 512) ....................... 9A.4-222
9A.4.1.5.6 Corridor C (RFm No. 530) ................................................. 9A.4-224
9A.4.1.5.7 U/D Equipment Hatch (Rmn No. 531) ............................ 9A.4-226
9A.4.1.5.8 DG Control Panel C Room (R-m No. 536) ....................... 9A.4-227
9A.4.1.5.9 D/G Fan and HVAC Room (Rm No. 533) ...................... 9A.4-229
9A.4.1.5.10 Exhaust Duct C Room (Rm No. 534) ........................... 9A.4-231
9A .4.1.5.11 N ot U sed ......................................................................... 9A .4-232
9A.4.1.5.12 Corridor B (Rm No. 520) ............................................... 9A.4-232

9A.O-iv Table of Contents
C - 201



NEDO-33330
Revision 1

Rev. 0

ABWR Design Control Document/Tier 2

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

Subsection 9A.2.5.

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.

(11) Design Criteria Used for Protection Against Inadvertent Operation, Careless

Operation or Rupture of the Suppression System:

(a) Location of the manual suppression system external to the room

(b) Provision of raised supports for the equipment

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

(d) ANSI B31.1 standpipe (rupture unlikely)

(12) Fire Containmen t or InhIibiting Methods Employed:

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

(b) The means offire 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),

th e-Flam~m-abi-l-ty-qo~n-t-el-l-Sys~te n-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

9A.4-182 Analysis
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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, F1300 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 F431 0. Access to the corridor
is provided from corridors A and B via 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-Flliniambility-Cot-r-ol--Systenm room (RPn 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.

(5) Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)

Cable Tray

Lubricant Fuel Oil

727 MJ/m 2 NCLL (727 MJ/m 2

maximum average) applies

Could be a 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 stations at 5.9-F.2 and 2.1-F.1.

(7) Suppression Available:

Type Location/Actuation

Ordinar, hazard deluge sprinkler

having a water density of

6.1 L/min/m 2 and a coverage of

9.3 m2 per head

Standpipe and hose

reel

ABC hand extinguishers

Hatch Area/Manual

Col. 5.9-F.2 & 2.1-F.1/Manual

Col. 5.9-F.2 & 2.1-F.1/Manual

(8) Fire Protection Design Criteria Employed:

Analysis 9A.4-183
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(b) The means of fire detection, suppression and alarming are provided and
accessible.

(13) Remarks-Although the areas surrounding the adjacent 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.4.1.4.11 IRoom 436

(1) Fire Area-F4320

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

Safety-Related Provides Core Cooling

Yes, DI, and D2 No

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

(4) Qualifications of Fire Barriers-The floor and interior and exterior walls are
fire barriers and areof 3 h fire-resistive concrete construction. The ceiling is

formed by the bottom of the spent fuel storage pool (F4301) and is a 3 h fire
barrier. Personnel access is provided via a 3 h fire-resistive door from corridor
C (Rmn 430).

(5) Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)

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

maximum average) applies

(6) Detection Provided-Class A supervised POC in the room and manual alarm
pull station at Col. 5.9-F.2 and 2.1-F.1.

(7) Suppression Available:

Type Location/Actuation

Standpipe and hose reel

ABC hand extinguishers

Col. 5.9-F.2 & 2.1-F.l/Manual

Col. 5.9-F.2 & 2.1-F.1/Manual

Analysis 9A.4-789
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(4) Qualifications of Fire Barriers-The walls common with the-Flamma-bi-li-ty

Control-System-Room. (Rin 425), the elevator and stair well walls, the Diesel
Generator B Room (Rrn 423) and the ECCS Valve B Room (Rm 421) 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 common with the E and I Penetration Room (Rm 422) and the

ceiling are fire-resistive concrete but are nonrated as they are internal to fire
area F4201. Access to the corridor is provided from corridor D (RMn 445),
corridor C (Rmn 430) and stairs and elevator No.3. A 3 h fire damper is
installed in the HVAC duct (located next to the elevator) where it passes
through the fire barrier floor to the division 2 areas on the level below. This
fire barrier divides the division 2 area of the building to limit the magnitude

of possible damage due to a single fire.

(5) Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)

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

maximumn average) applies

(6) Detection Provided-Class A supervised POC in the room and manual alarm

pull stations at 5.9-F.2 and 2.1-F.1.

(7) Suppression Available:

Type Location/Actuation

Standpipe and hose reel Col. 5.9-F.2 & 2.1-F.I/Manual

ABC hand extinguishers Col. 5.9-F.2 & 2.1-F. 1/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. Access is provided to the corridor from either end.

Analysis 9A.4-197
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(b) The means of fire detection, suppression and alarming are provided and

accessible.

(13) Remarks-None.

9A.4.1.4.14 Not Used

9A.4.1.4.15 Diesel Generator B Room (Rm No. 423)

(1) Fire Area-F4200

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

Safety-Related Provides Core Cooling

Yes, D2 Yes, D2

(3) Radioactive Material Present-None.

(4) Qualifications of Fire Barriers-The building exteriorwalls, the walls common

with Corridor B (Rm 420), the wall common with F-CS--omn (Rm 425), the
wall common with stair wells (Rms 193 and 329), and the floor are of 3 h fire
resistive concrete construction. The interior partition walls, and ceiling are

not fire rated as they are internal to fire F4200. The ceiling of the room is not

a fire barrier as the fan room is located directly above this diesel generator
room. The exterior wall of the room has a removable section for removal of

equipment from the diesel generator room. Access to this room is provided
from the Clean Area Access C/D (Rm 426) through a 3 h fire-rated door and

through the removable section of the external wall.

(5) Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)

Cable Tray Could be variable due to possible

Lubricating Oil oil leaks. Foam sprinkler system

Fuel Oil provided.

(6) Detection Provided-Class A supervised rate-compensated thermal detectors
and infrared detectors. The detection system is a cross-zoned system requiring

two detectors, one of each in each zone. Each detector initiates a local alarm
upon sensing fire. The second detector alarm provides fire confirmation,

which opens the preaction valve and initiates the system alarm in the control

room. There is a manual pull stations at Col. 1.4-C.8.

9A,4-794 Analysis
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(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 valves are spatially separated and are designed to fail closed on loss of

actuation power. The provisions for core cooling systems backup are discussed

in Subsection 9A.2.5.

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, "W'ater 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) Location of the manual suppression system in rooms external to the

rooms containing 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 B31.1 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.4.1.4.27 [IRon" 425

(1) Fire Area-F4230

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

Safety-Related Provides Core Cooling

Yes, D2 No

Analysis 9A.4-217
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(b) The BOP scope of piping systems are as follows:

(i) Main steam piping downstream of the MS1V outside containment

(ii) Feedwater piping outside containment downstreanm of the

isolation check valves

(iii) RPV head vent piping

(iv) CUW suction and discharge piping, including the head spray line

(v) RHR suction and discharge and injection piping in shutdown

cooling mode and LPFL mode

(vi) RCIC turbine steam supply and exhaust piping

(vii) RCIC pumip suction and discharge piping

(viii) SLC system piping (pump suction/discharge)

(ix) RSW suction and discharge piping

(x) RCW suction and discharge piping

(xi) HPCF suction and injection piping

(xii) Diesel generator fuel, cooling, intake and exhaust piping

(xiii) FCS lhydrogew-,reeombiner..pipiing !N'-ot Used

(xiv) CRD system piping (pump suction/discharge)

Thermal expansion testing during the preoperational phase will consist of

displacement measurements on the NSSS portion of piping during the
RRS/RPV internal hot functional test (Subsection 14.2.12.1.2) and visual
inspections at ambient temperature on the NSSS and BOP portions of piping.

The testing will be in conformance with ANSI/ASME-OM7 as discussed in
Subsection 3.9.2.1.2, and will consist of a combination of visual inspections

and local and remote displacement mneasurements. This testing, as well as that
performed during the power ascension phase per Subsection 14.2.12.2.10,
includes the inspection and testing of RCPB component supports as described

in Subsection 5.4.14.4. Visual inspections are performed to identify actual or

potential constraints to free thermal growth prior to or between tests.
Displacement measurements will be made utilizing specially installed
instrumentations and also using the position of supports such as snubbers.

Results of the thermal expansion testing are acceptable when all systems move

as predicted and there are no observed restraints to free thermal growth or
when additional analysis shows that any unexpected results will not produce

unacceptable stress values.

Vibration testing will be performed on system comnponents and piping during

preoperational function and flow testing. This testing will be in accordance
with ANSI/ASME-OM3 as discussed in Subsection 3.9.2.1.1 and will include
visual observation and local and remote monitoring in critical steady-state

Specific Information to be Included in Final Safety Analysis Reports 14.2-91
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PAM Instrumentation
B 3.3.6.1

BASES

SURVEILLANCE SR 3.3.6.1.2 (continued)
REQUIREMENTS
( Continued ) address some of the same components required by the PAM

displays.

REFERENCES 1. Regulatory Guide 1.97, "Instrumentation for
Light-Water Cooled Nuclear Power Plants to Assess
Plant and Environs Conditions During and Following an
Accident," [Date].--, May 1983.

2. DCD Tier 2, Section 7.5

ABWR TS B 3.3-213 Rev. 0, Design Control Document/Tier 2

C - 209



NEDO-33330
Revision 1

Table 18H- 4 (Cont'd)
INVENTORY BASED UPON THE ABWR EPGs

SECONDARY CONTAINMENT CONTROL

SECONDARY CONTAINMENT TEMPERATURE CONTROL SC/T-I (cont'd)
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INVENTORY BASED UPON THE ABWR EPGs

SECONDARY CONTAINMENT CONTROL

SECONDARY CONTAINMENT TEMPERATURE CONTROL SC/T-3 (cont'd)
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Table 18H- 4 (Cont'd)
INVENTORY BASED UPON THE ABWR EPGs

SECONDARY CONTAINMENT CONTROL

SECONDARY CONTAINMENT TEMPERATURE CONTROL SC/T-3 (cont'd)
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INVENTORY OF CONTROLS BASED UPON THE ABWR EPGs AND PRA
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Table 18H- 12 (cont'd)

INVENTORY OF CONTROLS BASED UPON THE ABWR EPGs AND PRA
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Table 18H- 13 (Cont'd)
INVENTORY OF CONTROLS BASED UPON THE ABWR EPGs AND PRA
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INVENTORY OF CONTROLS BASED UPON THE ABWR EPGs AND PRA
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The radiation loads on the penetrations are below the TID-14844 limits so

radiation is not a concern.

ll)Not Used
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(19) Pressure and Water Level Instrumentation

The pressure sensors used to measure both water level and pressure in the

vessel and in tie containment are located outside of containment. The
conditions in the vessel and containment are monitored via pressure taps. The

pressure sensors will not see the higher vessel or primary containment
temperature and radiation closes clUe to the significant length-to-diameter
ratio of the piping used in these sensors. The integrated radiation gamma

close for the pressure sensors is slightly over the equipment qualification limit
set forth in Table 31-16. However, the radiation limits set for design basis

events are extremely conservative. Therefore, there is reasonable assurance
that the sensors will survive this condition. Furthermore, the sensors are

capable of withstanding very high overpressure evenLs, on the order of 14
MPa, indicating that there is no possibility of damage from high containment

pressures.

(13) Temperature Instrumentation

The GE standard practice is to use thenrmocouples rated to 575 K and 14 MPa.

These ratings are well above the drywell and wetwell thermodynamic loads

experienced during a postulated severe accident. Therefore, operation of the

thermocouples should not be adversely affected. Comparison to radiation

qualification limits are based on two day integrated dose rates. The equipment

integrated radiation doses are below the equipment qualification close rates of

2.OE+8 R and 2.OE+9 R for gamma and beta radiation, respectively, as set forth

in Table 31-16.

Deterministic Analysis of Plant Performance 19E.2-23
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Table 19M-2 Weighting Factors for Adjusting Generic Location Fire Frequencies
for Application to Plant-Specific Locations

(References FIVE Tablel.1) (Continued)

Plant Location Weighting Factors1 (Wfl) Weighting Factor (Wfl) WFL
(Table 1.1 Of Five) (Table 1.1 Of Five) ABWR Analysis Value

Radwaste Area The number of units per site One reactor divided by one 1
and divide by the number of radwaste building per site.
radwaste areas. (Since the radwaste building is

a grouping of fire areas
separate from any area
containing safety-related
equipment, a fire in the
radwaste building cannot
affect safe shut- down of the
plant.)

Transformer Yard The number of units per site One reactor divided by one
and divide by the number of switchyard.
switch-yards.

Plant-Wide Components The number of units per site. One reactor per site.
(cables, transformers,
elevator motors,
*hyd rogen-reeombiner/
analyzer).

Notes:
1. The analyst must identify the number of like locations when determining the number of building,

e.g., a 480 volt load center is "like" a switchgear room.
2 Reactor building does not include containment.

Fire Protection Probabilistic Risk Assessment 19M- 75
C - 218




