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EXECUTIVE SUMMARY

This Project Status Report (PSR) summarizes the systematic validation
process for the fire protection portion of the Corrective Action Progran
(CAP) at Comanche Peak Steam Electric Station (CPSES) Unit 1 and Common!.
This Project Status Report (PSR) presents the results of the design
validation and describes the Post Construction Hardware Validation Program
(PCHVP). Fire protection activities are governed by the TU Electric
Corrective Action Program (CAP) which requires:

Establishment of a consistent set of CPSES Unit 1 and Common fire
protection design criteria that complies with the CPSES licensing
commitments.

Production of a set of design control procedures that assures
compliance with design criteria.

Evaluation of fire protection systems, structures and components
and direction of the corrective actions recommended by the
Comanche Peak Response Team (CPRT) and those determined by
Corrective Action Program (CAP) investigations to be necessary to
demonstrate that fire protection systems, structures and
components are in conformance with the design.

Assurance that the validation resolves the fire protection
related design and hardware issues identified by the Comanche

Peak Response Team (CPRT), external sourcesé, and the Corrective
Action Program (CAP).

ICommon refers to areas in CPSES that contain both Unit 1 and
Unit 2 systems, structures and components.

xternal sources include:

NRC Staff Special Review Team (SRT-NRC)

NRC Staff Special Inspection Team (SIT)

NRC Staff Construction Appraisal Team (CAT)

itizens Association for Sound Energy (CASE)

**om\c Safety and Licensing Board (ASLB)

NRC Region IV Inspection Reports

NRC Staff Technical Review Team (TRT) [SSERs 7-11]

CYGNA Independent Assessment ’rogram ([AP)
Comanche Peak Response Team (CPRT, issues are issues identified by
the follewing:

CPRT Design Adequacy Program (LAP)

CPRT Quality of Construction Program (QOC)




5. Validation that the design of fire protection systems, structures
and components is in conformance with the licensing commitments
and that the installed hardware is in conformance with the
validated design.

6. Production of a set of consistent and validated design
documentation.

A consistent set of design criteria for CPSES Unit 1 and Common fire
protection systems, structures and components has been established and
used for the design validation process. This set of design criteria is in
conformance with the CPSES licensing commitments. It has been
independently and extensively reviewed by the Comanche Peak Response Team
(CPRT).

Design and design control procedures were developed to implement the
design criteria and engineering methodologies, and to govern work flow and
technical interfaces with other organizations for both the design and
hardware validation processes. These procedures specify the processes
which have been implemented throughout the fire protection portion of the
Corrective Action Program (CAP).

Analyses have been perfurmed to validate the CPSES Unit 1 and Common fire
protection systems, structures and components. The results are documented
in six Design Validatior Packages (DVPs). The as-built hardware for fire
protection systems, structures and componenis is being validated to the
design by the Post Construction Hardware Validation Program (PCHVP).

The fire protection related design and hardware issues identified by the
Comanche Peak Response Team (CPRT) have bLeen resolved by incorporation of
engineering methodologies and design criteria into fire protection

design and design control procedures and Post Construction Hardware
Validation Program (PCHVP) implementing procedures. No additional issues
were identified during the performance c¢ the fire protection portion of
the Corrective Action Program (CAP) which were determined to be reportable
under the provisions of 10CFR50.55(e).

The Post Construction Hardware Validation Program (PCHVP) assures that
fire protection systems, structures and components are installed in
conformance with the validated design. The CPSES Unit 1 and Common fire
protection related installation/procurement specifications have been
reviewed and revised. Also, the revised construction procedures and the
revised Quality Control {QC) inspection procedures were reviewed to assure
that they implement the requirements of the validated installation/
procuremenrt specifications. The Post Construction Hardware Validation
Program (PCHVP) for fire protection systems, structures and components,
including the inspections, engineering walkdowns and evaluations,
implements the corrective actions recommended by the Comanche Peak Re-
sponse Team (CPRT), as well as those required by the Corrective Action
Program (CAP) investigations.
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TU Electric will be provided with a complete set of validated design
documentation for CPSES Unit 1 and Common fire protection systems,
structures and components including fire protection calculations,
drawings, design changes and hardware modifications. This documentation
can provide the basis for CPSES configuration control3 to facilitate
maintenance and operation throughout the 1ife of the plant.

In-depth quality and technical audits performed in accordance with the
Impell Quality Assurance (QA) Program, EPM Quality Assurance (QA) Program,
TU Electric Quality Assurance (QA) Program and the independent Engineering
Functional Evaluation (EFE) verified that the implementation of the
validation program was in conformance with 10CFR50, Appendix B8 quality
assurance requirements. These audits assure that the fire protection
procedures, design criteria and design comply with the licensing
commitments.

The CPSES Unit 1 and Common fire protection portion of the Corrective
Action Program (CAP) validates that:

® The fire protection design complies with the CPSES lTicensing
commitments.

The as-built fire protection systems, structures and components
compiy with the validated design.

3Configuriution control is a system to assure that the design and hardware
remain in compliance with licensing commitments throughout the life of
the plant.



ABBREVIATIONS AND ACRONYMS

ASLB Atomic Safety and Licensing Board

ANI Authorized Nuclear Inspector

CAP Corrective Action Program (TU Electric)

CAR Corrective Action Request

CASE Citizens Association for Sound Energy

CAT Construction Appraisal Team (NRC)

CFR Code of Federal Regulations

CPE Comanche Peak Engineering (TU Electric)

CPRT Comanche Peak Response Team (TU Electric)

CPSES Comanche Peak Steam Electric Station

CYGNA CYGNA Energy Services

DAP Design Adequacy Program (CPRT)

DBCP Design Basis Consolidation Program

DBD Design Basis Document

DIR Discrepancy Issue Report (CPRT-DAP)

DR Deficiency Report

ovp Design Validation “ackage

Ebasco Ebasco Services Incorporated

EER Engineering Evaluation Report (CPRT-DAP)

EFE Engineering Functional Evaluation

EPM Engineering Planning ard Management, Inc.

FHA Fire Hazards Analysis

FPPR Fire Protection Program Review

FSAR Final Safety Analysis Report

FSSA Fire Safe Shutdown Analysis

FVM Field Verification Method

GFPS Grinnell Fire Protection Systems Co.

G! Generic Issue Report

HSP Hot Shutdown Panel

HVAC Heating, Ventilation and Air Conditioning

TAP Independent Assessment Program (CYGNA)

Impel] Impell Corporation

INDMS Integrated Nuclear Database Management System

IRR Issue Resolution Report (CPRT)

[SAP Issue Specific Action Plan (CPRT)

NCR Nonconformance Report

NFPA National Fire Protection Association

NRC United States Nuclear Regulatory Commission

NSSS Nuclear Steam Supply System

NUREG NRC Document

0sP Office of Special Projects (NRC)

PCHYP Post Construction Hardware Validation Program

PSR Project Status Report

QA Quality Assurance

QoC Quality of Construction and QA/QC Adequacy Report
(CPRT)
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QC
SDAR

SER

SIT

SRT
SRT-NRC
SSER

SWEC
SWEC-PSAS

TAP
TERA
TRT
uL

Quality Control

Significant Deficiency Analysis Report (TU
Electric)

Safety Evaluation Report (NRC, NUREG-0797)

Special Inspection Team (NRC Staff)

Senior Review Team (CPRT)

Special Review Team (NRC)

Supplemental Safety Evaluation Report (NRC,
NUREG-0797)

Stone & Webster Engineering Corporation

Stone & Webster Engineering Corporation - Pipe
Stress and Support Project

Technical Audit Program (TU Electric)

Tenera, L.P.

Technical Review Team (NRC Staff, SSERs 7-11)
Underwriters Laboratories, Inc.



1.0 INTRORUCTION

In October 1984, TU Electric established the Comanche Peak Response Team

(CPRT) to evaluate issues that have been raised at CPSES and to prepare a
plan for resolving those issues. The Comanche Peak Response Team (CPRT)

program plan was developed and submitted to the NRC.

In mid-1986, TU Electric performed a qualitative and quantitative review
of the preliminary results of the Comanche Peak Response Team (CPRT)
(References 1 and 2). This review identified that the Comanche Peak
Response Team (CPRT) findings were very broad in scope and included each
discipline. TU Electric decided that the appropriate method to correct
the issues raised and to identify and correct any other issues that
potentially existed at CPSES would be through one integrated program
rather than a separate program for each issue. TU Electric decided to
initiate a comprehensive Corrective Action Program (CAP) to validate the
entirety of CPSES safety-related designs! 2, The scope of the CAP has the
following objectives:

® Demonstrate that the design of safety-related systems, structures
and components complies with licensing commitments.

® Demonstrate that the existing systems, structures and components
are in compliance with the design or develop modifications which
will bring systems, structures and components into compliance
with design.

® Develop procedures, an organizational plan, and documentation to
maintain compliance with licensing commitments throughout the
life of CPSES.

The Corrective Action Program (CAP) is thus a comprehensive program to
validate both the design and the hardware at CPSES, including resolution
of specific Comanche Peak Response Team (CPRT) and external issues.

TU Electric contracted and provided overall management to Stone & Webster
Engineering Corporation (SWEC), Ebasco Services Incorporated (Ebasco), and

Iportions of selected non-safety-related systems, structures and
components are included in the Corrective Action Program (CAP). These
are Seismic Category Il (Reference 26) systems, structures and
components, and fire protection systems.

ZNSSS design and vendor hardware design and their respective QA/QC pro-
grams are reviewed by the NRC independently of CPSES and are not
included in the Corrective Action Program (CAP) as noted in SSER 13;
however, the design interface is validated by the CAP,.
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Impell Corporation (Impell) to implement the Corrective Action Program (CAP),
and divided the CAP into eleven disciplines as follows:

Discipline ibl r r
Mechanical SWEC

-Systems Interaction Ebasco

-Fire Protection Impel]
Civil/Structural SWEC
Electrical SWEC
Instrumentation & Control SWEC
Large Bore Piping and Pipe Supports SWEC-PSAS
Cab'e Tray and Cable Tray Hangers Ebasco/Impell
Conduit Supports Trains A, B, & C »2" Ebasco
Conduit Supports Train C <2" Impell
Small Bore Piping and Pipe Supports SWEC-PSAS
Heating, Ventilation and Air Conditioning (HVAC) Ebasco
Equipment Qualification Impell

A Design Basis Consolidation Program (DBCP) (Reference 3) was developed to
define the methodology by which the design and hardware validation was
performed. The approach of this Design Basis Consolidation Program (DBCP)
is consistent with other contractors’ efferts and products.

The design validation portion of the Corrective Action Program (CAP)
identified the design-related licensing commitments. The design criteria

‘ were established from the licensing commitments and consolidated in the
Design Basis Documents (DBDs). The DBDs identify the design criteria for
the design validation effort. If the existing design did not satisfy the
design criteria, it was modified to satisfy the design criteria. The
design validation effort for each of the eleven Corrective Action Program
(CAP) disciplines was documented in Design Validation Packages (DVPs).
The DVPs provide the documented assurance (e.g., calculations and
drawings) that the validated design meets the licensing commitments,
including resolution of all Comanche Peak Response Team (CPRT) and
external issues.

The design validation effort revised the installation/procurement
specifications to reflect the validated design requirements. The vali-
dated installation/procurement specifications also contain the inspection
requirements necessary to assure that the as-built hardware complies with
the validated design.

The hardware validation portion of the Corrective Action Program (CAP) is
being implemented by the Post Construction Hardware Validation Program
(PCHVP), which demonstrates that existing fire protection systems,
structures, and components are in compliance with the installa-
tion/procurement specifications (validated design), or identifies
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modifications that are necessary to bring the hardware into compliance
with the validated design.

The results of the performance of the Corrective Action Program (CAP) for
each discipline are described in a Project Status Report (PSR). This PSR
describes the results of the fire protection portion of the Corrective
Action Program (CAP).

A comprehensive validation has been performed in order to demonstrate that
the CPSES Unit 1 and Common fire protection design complies with licensing
commitments. Impell was initially contracted by TU Electric in 1986 to
validate the fire protection systems, structures and components at CPSES.
When the Corrective Action Program (CAP) was created later in 1986, it
incorporated and expanded upon Impell’s existing program, including the
addition of the Fire Safe Shutdewn Analysis (FSSA) being performed by
Engineering Planning and Management, Inc. (EPM). The validation process
is conduc*ed in accordance with the Impell Design Basis Consolidation
Program (Dv.P) which controls implementation of the fire protection
portion of the TU Electric Corrective Action Program (CAP). The fire
protection portion of the Corrective Action Program (CAP) resolved the
Comanche Peak Response Team (CPRT) Issue Resolution Report (IRR) and
Engineering Evaluation Report (©SER) issues (References 4 and 42). The
fire protection portion of the Corrective Action Program (CAP) is shown
schematically in Figure 1-1. The fire protection design criteria are
contained within the CPSES Design Basis Documents (DBDs) (References 5
through 10).

The methodology used in implementing both the design and hardware-related
validations for CPSES Unit 1| and Common fire protection systems,
structures and components and the results of the design validation effort
are presented in this Project Status Repurt (PSIR).

This fire protection Project Status Report (PSR) describes the validation
effort from the early stages of design criteria establishment through the
development and implementation of the detailed design and design control
procedures. This Project Status Report (PSR) addresses the updating of
installation/procurement specifications and construction/Quality Control
(QC) procedures, the implementaticn of the Post Construction Hardware
Validation Program (PCHVP) to validate the as-built hardware, and the
compietion of the CPSES Unit 1 and Common Design Validation Packages
(OVPs).
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2.0 PURPOSE

The purpose of this Project Status Report (PSR) is to demonstrate that the
fire protection systems, structures and components in CPSES Unit 1 and
Common are in conformance with the CPSES licensing commitments, satisfy
design criteria, and will satisfactorily perform their design functions.
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3.0 SCOPE

The fire protection portion of the Corrective Action Program (CAP)
implemented for CPSES Unit 1 and Common as summarized in this Project
Status Report (PSR) includes:

1.

Fire protection features

® Fire barriers

® Fire suppression systems

® Fire detection system

® Communication system

® Emergency lighting

® Reactor coolant pump 0il collection system
Fire protection analyses

® Fire Hazards Analysis (FHA)

® Fire Safe Shutdown Analysis (FSSA)l

The fire protection portion of the Corrective Action Program (CAP) con-
tains a design vaiidation portion and a hardware validation portion to
assure that the design documentation corresponds to the as-built hardware.
The primary features of the fire protection portion of the Corrective
Action Program (CAP) are:

1

Establishment of fire protection design criteria which comply with
licensing commitments.

Development of the Design Basis Documents (DBDs) for fire protection,
which contain the design criteria.

Implementation of design and hardware validations, consisting of
analysis, identification and implementation of necessary modifica-
tions, and field verifications as identified in the Post Construction
Hardware Validation Program (PCHVP). Analysis results, including the
identification of necessary modifications, are documented in the fire
protection Design Validation Packages (OVPs). The as-built configu-
ration of fire protection features is validated by inspections,
engineering walkdowns, and evaluations.

IThe Fire Safe Shutdown Analysis (FSSA) was performed by EPM and utilized
by Impell in the fire protection portion of the Corrective Action Program

(CAP).




4. Resolution of the design and hardware-related issues of CPSES fire
protection systems, structures and components and implementation of
corrective actions for closure of these issues. These issues include
Comanche Peak Response Team (CPRT) issues (see Section 4.0).

5. Development of validated design documentation that forms the basis
for CPSES fire protection corfiguration control. The validated
design documentation and updated procedures/specifications can be
utilized by TU Electric to facilitate operation, maintenance, and
future modifications following issuance of an operating license.

Section 5.1.1 describes the methodology by which the CPSES fire protection
licensing commitments were identified, the design criteria were
established and consolidated in the Design Basis Documents (DBDs), and the
technical and design control procedures were developed.

Section 5.1.2 describes the design validation process, including the
review of calculations, drawings and fire test reports; the performance of
engineering walkdowns; and updating of specifications.

Section 5.1.3 describes the Post Construction Hardware Validation Program
(PCHVP) process and the procedures for engineering walkdowns and
engineering evaluations required to be implemented to validate that the
as-built fire protection systems, structures and components are in
compliance with fire protection design documentation.

Section 5.2 presents & summary of the fire protection portion of the
Corrective Action Program (CAP) results. It includes design validation
ang Post Construction Hardware Validation Program (PCHVP) results.

Section 5.3 describes the quality assurance program implemented for the
validation process, including the Impell Quality Assurance (QA) audits,
EPM Quality Assurance (QA) audits, TU Electric Quality Assurance (QA)
audits and the Engineering Functional Evaluation (EFL) audits.

Section 5.4 describes the corrective and preventive actions.
Appendix A of this Project Status Report (PSR) describes the details of

the Corrective Action Program (CAP) resolution of Comanche Peak Response
Team (CPRT) issues.
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4.0 SPECIFIC ISSUES

The fire protection portion of the Corrective Action Program (CAP)
resolved all of the fire protection related Comanche Peak Response Team
(CPRT) issues. This section lists the fire protection related issues
addressed in this Project Status Report (PSR). Technical review and
resolution of all Comanche Peak Response Team (CPRT) issues and the
resulting corrective and preventive actions are described in Appendix A.
No additional issues were identified during the performance of the fire
protection portion of the Corrective Action Program (CAP) which were
determined to be reportable under th. provisions of 10CFR50.55(e).

Comanche Peak Response Team (CPRT) issues are identified in the Issue
Resolution Report (IRR) DAP-E-EIC-505 and Engineering Evaluation Report
(EER) DAP-E-EIC-011 and are incorporated in Subappendices Al through A9,

Comanche Peak Response Team (CPRT) issues are listed below (issue number
corresponds to subappendix number in Appendix A):

[ssue No. [ssue Title
Al Fire Exit Routes
A2 Flame Spread Rating of interior Finishes
A3 Fire Damper Testing
A4 Fire Detection System
AS Eight Hour Emergency Lighting Units
A6 Fire Protection Systems Interaction
A7 Fire Safe Shutdown /Alternate Shutdown
A8 Work-In-Progress
AS Hot Shutdown Panel (HSP) Power Loss by Control Room

Evacuation Procedure
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5.0 CORRECTIVE ACTION PROGRAM (CAP) METHODOLOGY AND RESULTS

This section of the Project Status Report (PSR) addresses the program
methodology for the fire protection portion of the Corrective Action
Program (CAP). It describes the establishment of design criteria in
conformance with CPSES licensing commitments, the development of
procedures, the implementation of the design validation process and the
Post Construction Hardware Validation Program (PCHVP), as well as the
results of the Corrective Action Program (CAP) and identified corrective
and preventive actions.

5.1 METHODOLOGY AND WORK PERFORMED

The methodology and work performed in implementing the Corrective Action
Program (CAP) for fire protection are discussed in the following sections.

5.1.1 Licensing Commitments, Design Criteria and Procedures

Impell identified the licensing commitments relating to fire protection
through an extensive review of CPSES licensing documentation (such as the
FSAR, the Safety Evaluation Report (SER), and related supplements (SSERs),
NRC Regulatory Guides and TU Electric/NRC correspondence). The fire
protection design criteria were established to assure compliance with the
licensing commitments. The design criteria are consolidated in the Design
Basis Documents (UBUs) (References 5 through 10).

Impel! and EPM then developed procedures for their respective scope of
responsibilitly which encompass the following:

® Design criteria
® Resolution of Comanche Peak Response Team (CPRT) issues

® Impell/EPM experience gained thrrugh the design of fire
protection systems, structures and components and Fire
Hazards/Safe Shutdown Analyses for several licensed United States
nuclear power plants

® Regulatory and professional society guidance, such as applicable
codes and standards

The proceduies which implemented the fire protection portion of the
Corrective Action Program (CAP) are shown in Table 5-1.

5.1.1.1 Verification of Design Criteria, Procedures and Resolution
of Issues

Technical audits and surveillances have been performed to provide addi-
tional assurance that the design criteria are technically correct and
embody the fire protection licensing commitments and that all Comanche
Peak Response Team (CPRT) issues have been resolved. To assure that the
fire protection related licensing commitments have been identified,
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and appropriate design criteria have been established, the TU Electric
Quality Assurance (QA) Pro?ram and the Comanche Peak Response Team (CPRT)
conducted overviews. TU Electric Quality Assurance (QA) audits were per-
formed as described in Section 5.3. The Comanche Peak Response Team
(CPRT) overview is being performed by the TU Electric Engineering Func-
tional Evaluation (EFE) and TU Electric Technical Audit Program (TAP) as
described in Section 5.3.

The TU Electric Technical Audit Program (TAP) is auditing the fire
protection portion of the Corrective Action Program (CAP) to assure that
the design criteria are reconciled with the licensing commitments.

Resolution of the Comanche Peak Response Team (CPRT) issues is described
in Appendix A of this Project Status Report (PSR).

.1.2 Design Validation Process

The design validation was conducted to provide assurance that the fire
protection systems, structures and components comply with the design
criteria and that all Comanche Peak Response Team (CPRT) issues were
resolved.

Review of cal:ulations, drawings and fire test reports; engineering
walkdowns; and specification updates were performed during the fire
protection design validation process. These activities included Nationa)
Fire Protection Associztion (NFPA) code compliance reviews and engineering
evaluations.

Calculations

The original fire protection calculations for CPSES Unit 1 and Common were
reviewed to assure compliance with the design criteria specified in the
Pesign Basis Documents (DBDs). As a result of this review, new and
replacement calculations were developed to validate the fire protection
design.

Orawings

The original fire protection related drawings for CPSES Unit 1 and Common
were reviewed to assure compliance with the design criteria specified by
the Design Basis Documents (DBDs). The original fire protection related
drawings were validated by revision or replacement where required to
assure compliance with the design criteria.
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To validate that fire protection materials were adequately tested for
their CPSES applications the original test reports were reviewed and
additional tests \ e performed to assure that:

® Fire testing was performed by recognized testing laboratories

® Accepted test procedures and practices were used

® Test configurations were representative of CPSES installations

® Test results were in conformance with acceptance criteria

ineering Walkdown

Engineering walkdowns were performed to obtain as-built information that
was used as input to the design validation process. These engineering
walkdowns developed the following information:

® Fire extinguisher location

® Fire detector location

8 Fire suppression system coverage

® Communication system location

® Emergency lighting location and coverage

® Reactor coolant pump oil collection system configuration

® Fire safe shutdown component location

ification

The original fire protection installation/procurement specifications were
reviewed and revised to be consistent with the design criteria as
specified in the Design Basis Documents (DBDs) and to identify the
required inspection attributes and acceptance criteria. The
specifications received interdisciplinary and interorganizational review
for design interface consistency. Construction/Quality Control (QC)
inspection procedures were revised to assure consistency with the
installation/procurement specifications and were subsequently used for
installation and inspection activities.
5.1.2.1 Fire Protection Features
Fir ri
Fire barriers such as walls, floors, ceilings, doors, fire dampers, fire
stops, Thermo-Lag protective barrier wrap and radiant energy shields are
utilized to provide fire resistance ratings in accordance with the design
criteria as specified in the Design Basis Document (DBD) (Reference 5).
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Design drawings and fire test reports were reviewed and engineering
walkdowns (References 32 and 36) were performed to validate that the
barriers are located in accordance with the fire protection design
criteria. They were also validated to assure that the materials and
configuration utilized are consistent with the results of the fire test
reports.

Penetration seals! are also used to provide a fire resistance rating
commensurate with the ratings of the barriers in which they are installed.
In addition to this, the penetration seals may be utilized to provide
radiation shielding, flooding protection, and environmenta) sea'ing.

Design and installation drawings were reviewed to validate that
penretration seals are in compliance with vendor documentation and test
reports for other penetration seal functions (radiation shielding,
flooding protection, and environmental sealing).

Where required, fire barrier design changes were developed to assure that
the validated design complies with the design criteria. The design
validation of the fire barriers provides assurance that they will perform
their design functions.

Fire Suppression Systems

Fire suppression systems (portable extinguishers; standpipe and hose
stations; and sprinkler, fixed water spray, and halon extinguishing
systems) arg provided to extinguish a fire that may occur.

Design drawinrgs and calculations were reviewed and engineering walkdowns
(Reference 33) were performed to validate that the systems were designed
and installed in accordance with the requirements of their appropriate
National Fire Protection Association (NFPA) standards (Reference 13
through 18) as specified in the Design Basis Document (DBD) (Reference
10).

where required, fire suppression system design changes were implemented to
assure that the validated design complies with the design criteria. The
design validation of the fire suppression systems provides assurance that
they will perform their dgesign functions.

Fire Detection System

A fire detection system is provided at CPSES in order to promptly detect a
fire and transmit an alarm to the plant operating personnel.

ODesign drawings were reviewed and engineering walkdowns (Reference 34)
were performed to validate that the detection system was designed in
accordance with National Fire Protection Association (NFPA) Standard 720
(Reference 19) and that fire detectors were of the proper type and

Ipenetration seals are utilized to seal openings through walls, floors and
ceilings for piping, conduit, instrumentation tubing, ductwork and cable
trays.
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located in accordance with NFPA Standard 72E (Reference 20) as specified
in the Design Baris Document (DBD) (Reference 9).

Where required, fire detection system design change: were developed to
assure that the validated design complies with the design criteria. The
design validation of the fire detection systems provides assurance that a
fire will be detected and that an alarm will be transmitted to alert the
plant operating personnel.

Communication System

The communication system design was reviewed to validate its ability to
achieve and maintain communication in the event of a postuiated fire for
the following:

® Communication to achieve safe shutdcwn of the reactor
® Communication with the fire brigade

® Communication with off-site organizations

® Communication for plant evacuation

Design drawings were reviewed and engineering walkdowns (Reference 41)
were performed to validate that the communication system was designed in
accordance with the desiyn criteria.

Where required, communication design changes were developed to assure that
the validated design complies with the design criteria. The design
validation of the communication capabilities provides assurance of
availability in the event of a fire for the situations described above.

r ight

Eight hour battery pack emergency lighting units are provided for
access/egress and local operation of equipment required to achieve and
maintain safe shutdown of the reactor in the event of a postulated fire
coincident with the loss of off-site power.

Design drawings were reviewed and engineering walkdowns (Reference 31)
were performed to validate that the units were installed in accordance
with the design criteria as specified in the Design Basis Document (DBD)
(Reference 39).

The desigr validation of the eight hour emergency lighting units provides
assurance of the adequacy of the lighting for access/egress routes and
local operation of equipment required to achieve and maintain safe
shutdown of the reactor in the event of a postulated fire coincident with
the loss of off-site power.
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A reactor coolant pump oil collection system is provided at CPSES Urit 1
and Common to collect and drain reactor coolant pump lubricating oi. in
the event of a postulated leak to prevent it from becoming a fire nazard.
The NSSS vendor reactor coolant pump technical manual (Reference 40) was
reviewed to determine the maximum postulated reactor coolant pump
lubricating oil leakage and the location of the potential leak points
(e.g., flanged and gasketed connections). In addition, engineering
walkdowns (Reference 41) were performed to obtain as-built information
required as input for design validation.

The design validation of the reactor coolant pump oil collection system
provides assurance that the system complies with the design criteria
specified in the Design Basis Document (DBD) (Reference 5) and that it
will perform its design function.

5.1.2.2 Fire Protection Analyses

Fire Hazards Analysis (FHA)

The CPSES Unit 1 and Common Fire Hazards Analysis (FHA) extends the
concept of defense-in-depth to fire rrotection with the following
objectives:

® To prevent a fire from starting;
® To detect, control and extinguish a fire;

¢ To provide protection for CPSES Unit 1 and Common systems,
structures and components required to achieve and maintain safe
shutdown of the reactor in the event of a postulated fire
coincident with the loss of off-site power.

The Fire Hazards Analysis (FHA) was performed by qualified fire protection
engineers. It identifies installed combustibles and considers potential
transient combustibles to determine the effects of a postulated fire in
any location in CPSES Unit 1 and Common.

The Fire Hszards Analysis (FHA) establishes the CPSES Unit 1 and Common
fire areas¢ and describes the fire detection and suppression systems which
are provided to minimize the probability and consequences of postulated
fires. The completion of the Fire Hazards Analysis (FHA) validates the
availability of systems, structures and components required to achieve and
maintain safe shutdown of the reactor in the event of a postulated fire.

2A fire area is that section of the plant that is separated from other
areas of the plant by fire barriers.
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Fire Safe Shutdown Analysis (FSSA)

The Fire Safe Shutdown Analysis (FSSA) was performed to assure that
required CPSES Unit 1 and Common systems, structures and components are
available to achieve and maintain safe shutdown of the reactor in the
event of a postulated fire coincident with a 1oss of off-site power.

The Fire Safe Shutdown Analysis (FSSA) design validation activities
included:

. Identification of systems, structures and components required to
achieve and maintain safe shutdown of the reactor in the event
a postulated fire coincident with a loss of off-site power

Performance of engineering walkdowns (Reference 27) to identify
the location uf the above systems, structures and components and
their relation to fire protection features

Development and evaluation of Fire Safe Shutdown Analysis (FSSA)
fault tree analyses3 documenting the ability to achieve and
maintain safe shutdown of the reactor in the event of a
postulated fire coincident with a loss of off-site power

[f evaluations indicated that the required design criteria as specified in
the Design Basis Document (DBD) (Reference 7) could not be accomplished
with the available configuration of systems, structures and components and
fire protection features, design changes were developed to assure that the
validated design complies with the design criteria.

5.1.2.3 Interfaces

The validation process involves interfaces with TU Electric and with other

organizations involved in the Corrective Action Program (CAP).

Organizational interfaces shown in Figure 5-1 included those between

Impel1/EPM and TU Electric, Westinghouse, SWEC, SWEC-PSAS and Ebasco.

Interfaces with these organizations are procedurally controlied to assure:
® Consistency of design criteria

® Completeness of the information incorporated in each Design
Validation Package (DVP)

Proper transfer of design data between interfacing organizations

3Fault tree analyses are methods of modeling the various ways by which a
system can achieve its design function. These analyses can be utilized
to determine how a postulated component fault (e.g., failure or
malfunction of a component because of a fire) can be evaluated to assure
the system will achieve its design function




® Uniform application of design control procedures
® (Coordination of corrective and preventive actions
5.1.2.4 Final Reconciliation Process

The purpose of the final reconciliation process is to consolidate design
validation analyses, hardware modification and inspection documentation to
assure consistency of the fire protection design documentation with the
hardware installation. The final reconciliation of the fire protection
design incorporates the following:

® Post Construction Hardware Validation Program (PCHVP) results

® Resolution of fire protection related Comanche Peak Response Team
(CPRT) issues.

Final reconciliation includes confirmation that the interfacing
organizations have accepted the fire protection results as compatible with
their validated design. Interfacing organizations are depicted on Figure
5-1.

In addition, open items, observations and deviations related to systems
interaction portior f the Corrective Action Program (CAP) that were
identified by the . ¢lectric Technical Audit Program (TAP) and the
Engineering Functional Evaluation (EFE) are resolved prior to the
completion of the reconciliation phase. Open items from TU Electric
Significant Deficiency Analysis Reports (SCARs) (10CFR50.55(e)) are
resolved during the final reconciliation process. At the conclusion of
final reconciliation, the CPSES Unit 1 and Common Design Validation
Packages (DVPs) are compiled.

9.1.3 Post Construction Hardware Validation Program (PCHVP)

The Post Construction Hardware Validation Program (PCHVP) (Reference 12)
is the portion of the TU Electric Corrective Action Program ‘CAP) which
validates the final acceptance attributes for safety-related? hardware.
The Post Construction Hardware Validation Program (PCHVP) process is shown
diagrammatically in Figure 5-2.

The input to the Post Construction Hardware Validation Program (PCHVP) is
contained in the installation/procurement specifications. The
installation/procurement specifications implement the licensing
commitments and design criteria of the Design Basis Duocuments (DBDs),
which were developed during the Corrective Action Program (CAP) design
validation process.

4Portions of selected non-safety-related systems, structures and
components are included in the Corrective Action Program (CAP). These
are Seismic Category Il (Reference 26) systems, structures and
components, and fire protection systems.
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Final acceptance inspection requirements identified in the validated
installation/procurement specifications were used to develop the Post
Construction Hardware Validation Program (PCHVP) attribute matrix. This
matrix is a complete set of final acceptance attributes identified for
installed hardware. The Post Construction Hardware Validation Program
(PCHVP), by either physical validation or through an engineering
evaluation methodology, ascures that each of the attributes defined in the
attribute matrix is validated.

Physical validation of an attribute is performed by Quality Control (QC)
inspection or engineering walkdown, for accessible components. Quality
Control (QC) inspections and engineering walkdowns are controlled by
appropriate Field Verification Method (FVM) procedures.

The Post Construction Hardware Validation Program (PCHVP) engineering
evaluation depicted in Figure 5-2 is procedurally controlled to gquide the
Corrective Action Program (CAP) responsible engineer through the
evaluation of each item on the attribute matrix to be dispositioned by the
engineering evaluation method. Disposition of each attribute will be
clearly documented. If the technical disposition of the final acceptance
attribute is "aot acceptable” or the attribute cannot be dispositioned
based or available information, an alternate plan consisting of additional
evaluations, testing, inspections/walkdowns or modifications, as
necessary, will be developed to demonstrate and document the acceptability
of the attribute.

Recommendations froim the Comanche Peak Response Team (CPRT) effort
comprise a portion of the evaluation. A major component of the Comanche
Peak Response Team (CPRT) program has been the inspection of a
comprehensive, random sample of existing hardware using an independently
derived set of inspectivn attributes. The inspection was performed and
the results were evaluated by Third Party personnel in accordance with
Appendix E tc the Comanche Peak Response Team (CPRT) Program Plan
(References 1, 2, and 28). The scope of th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>