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EXECUTIVE SUMMARY

This Project Status Report (PSR) summarizes the systematic validation
process implemented by Stone & Webster Engineering Corporation (SWEC) for
safety-re,ated mechanical cystems and radiological/safety analyses 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).
SWEC's activities were governed by the TU Electric Corrective Action Program
(CAP) which required SWEC to:

1. Establish a consistent set of CPSES safety-related mechanical
system and radiological/safety analyses design criteria that
comoly with the CPSES licensing commitments.

2 Produce a set of design control procedures that assures compliance
with the design criteria.

3. Evaluate safety-related mechanical systems and radiological/safety
analyses and direct 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 safety-related mechanical systems and radiologi-
cal/safety analyses are in conformance with the design criteria.

4. Assure that the validation resolves the safety-related mechanical
systems and radiological/safety analyses related design issues
identified by the Comanche Peak Response Team (CPRT), external
sources?, and the Corrective Action Program (CAP).

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

¢External sources include:

. NRC Staff Special Review Team (SRT-NRC)
NRC Staff Special Inspection Team (SIT)
NRC Staff Construction Appraisal Team (CAT)
Litizens Association for Sound Energy (CASE)
Atomic Safety and Licensing Board (ASLB)
KRC Region IV Inspection Reports
NRC Staff Technical Review Team (TRT) [SSERs 7-11]
CYGNA Independent Assessment Program (IAP)

Comanche Peak Response Team (CPRT) issues are identified by the following:
. Design Adequacy Program (DAP)
B Quality of Construction Program (QOC)




5. Validate t-at the safety-related mechanical systems and
radiological/safety analyses are in conformance with the licensing
commitments and that the installed hardware is in conformance with
the validated design.

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

The above objectives are applicable to the Ebasco Services Incorporated-Sys-
tems Interaction Proy.am (Ebasco-SIP) and the Impell Corporation-Fire
Protection Program (Impeli=FP). The Project Status Reports (PSRs) for these
programs are issued herein as Supplements A and B, respectively.

A consistent set of design criteria for CPSES Unit 1 and Common safety-
related mechanical systems and radiological/safety analyses has been
developed and used by SWEC for the design validation process. This set of
design criteria is in conformance with CPSES licensing commitments. It has
been independently and extensively overviewed by the Comanche Peak Response
Team (CPRT). CYGNA Energy Services (CYGNA) independently reviewed the
des‘gn criteria and their implementation for a representative safety-related
mechanical system.

SWEC established design control procedures to govern the work flow and
technical interfaces with other disciplines for both the design and hardware
validation processes. These procedures specify the processes (such as
the validation of design inputs, documentation control, and final
reconciliation) that have been implemented throughout the mechanical portion
of the Corrective Action Program (CAP).

SWEC has performed analyses and reviewed design documentation to validate
the design of CPSES Unit 1 and Common safety-related mechanical systems and
radiological/safety analyses. The as-built conditions for safety-relatec
mechanical systems are being validated to the design by the Post Construc-
tion Hardware Validation Program (PCHVP).

The Post Construction Hardware Validation Program (PCHVP) assures that the
safety-related mechanical systems are installed in conformance with the
validated design. SWEC has reviswed, revised and validated the CPSES
mechanical installation specifications and reviewed the revised construc-
tion procedures and Quality Control (QC) inspection procedures for
consistency with the validated design and hardware requirements of the
Corrective Action Program (CAP). The Post Construction Hardware Validation
Program (PCHVP) for safety-related mechanical systems including inspections,
engineering walkdowns and evaluations, implements the corrective actions
recommended by the Comanche Peak Response Team (CPRT), as well as those
required by Corrective Action Program (CAP) investigations.



SWEC will provide TU Electric a complete set of validated design documenta-
tion for CPSES safety-related mechanical systems and radiolegical/safety
analyses, including calculations, drawings, specifications and design
changes. This documentation can provide the basis for CPSES configuration
control® to facilitate maint:nance and operation throughout the life of the
plant.

Tn-depth quality and technical audits have been performed by SWEC Quality
Assurance (QA), the TU Electric Quality Assurance (QA) Program, and the
independent Engineering Functional Evaluations (EFE). These audits assure
that SWEC procedures, design criteria and design comply with the licensing
commitments. The SWEC Quality Assurance (QA) audits verify that the
implementation of the validation program is in conformance with the
applicable 10CFRS50 Appendix B requirements.

The Unit 1 and Common mechanical portion of Corrective Action Program (CAP)
validates that:

B The design of safety-related mechanical systems and the
radiological/safety analyses comply with the CPSES Tlicensing
commitments.

. The as-built conditions of safety-related mechanical systems and
components comply with the validated design.

. The safety-related mechanical systems and components comply with
the CPSES licensing commitments and will perform their safety-
related functions.

3Configuration control is a system to assure that the design and hardware
remain in compliance with the licensing comnitments throughout the life
of the plant.
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1.0 INTRODUCTION

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). This
review identified that the Comanche Peak Response Team (CPRT) issues were
proad 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)
(References 1,2 and 3) to validate CPSES safety-related designs.!,? The
Corrective Action Program (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
Impel) Corporation (Impell) to implement the Corrective Action Program (CAP)
and divided the CAP into eleven disciplines as follows:

INuclear Steam Supply System (NSSS) design and vendor hardware design and
their respective QA/QC programs are reviewed by the NRC independently of
CPSES as noted in SSER 13 and are not included in the Corrective Action
Program (CAP);, however, the design interface is validated by the CAP.

‘Portions of selected non-safety-related systems, structures, and components
are included in the Corrective Action Program (CAP). These are Seismic
Category Il (Section 3.2, Reference 38) systems, structures and components,
and fire protection systems.

1-1



DISCIPLINE RESPONSIBLE CONTRACTOR

Mechanical SWEC

- Systems Interaction Ebasco

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

A Design Basis Consoliuation Program (DBCP) Plan (Reference 4) was developed
to define the methodology by which SWEC performed the design and hardware
validation. The approach of this Design Basis Consolidation Program (DBCP)
is consistent with other contractors' efforts and products.

The design validation portion of the Corrective Action Program (CAP) identi-
fied 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 efforts for each of the eleven Corrective Action Program (CAP)
disciplines are documented in Design Validation Packages (DVPs). The
Design Validation Packages (OVPs) provide documented assurance (e.g.,
calculations and drawings) that the validated design meets licensing commit-
ments, including resolution of all related Comanche Peak Response Team
(CPRT) and external issues.

The design validation effort revised the mechanical installation specifica-
tions to reflect the validated design requirements. The validated installa-
tion 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 Pcst Construction Hardware Validation Program
(PCHVP) which demonstrates that existing safety-related systems, structures
and components are in compliance with the mechanical installation specifica-
tions and design drawings (validatea design), including the modification
that is necessary to bring the hardware into compliance with the validated
Jdesign.
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The results of the performance of the Corrective Action Program (CAP) for
each discipline are described in a Project Status Report (PSR). This
Project Status Report (PSR) describes the results for the mechanical portion
of the Corrective Action Program (CAP).

SWEC has performed a comprehensive validation of safety-related mechanical
systems and radiological/safety analyses for CP3ES Unit 1 and Common in
order to demonstrate that the design of safety-related mechanical systems
and radiological/safety analyses complies with licensing commitments. SWEC
is performing the Post Construction Hardware Vaiidation Program (PCHVP) to
demonstrate that the as-built safety-related mechanical systems and compo-
nents comply with the validated design. The validation process is conducted
in accordance with the Design Basis Consolidation Program (DBCP) which
controls implementation of the mechanical portion of the TU Electric Correc-
tive Action Program {(CAP), shown schematically in Figure 1-1. The
safety-related mechanical systems and the radiological/safety analyses
design bases are contained within a consolidated set of CPSES Design Basis
Documents (DBDs).

The methodology used in implementing both the design and hardware-related
validations for CPSES Unit 1 and Common safety-related mechanical systems
and radiological/safety analyses and the results of the validation effort
are presented in this Project Status Report (PSR).

This mechanical Project Status Report (PSR) describes the validation effort
from the early stages of design criteria development through the implementa-
tion of the Post Construction Hardware Validation Program (PCHVP). This
report addresses the wupdating of the installation specifications,
construction procedures and Quality cControl (QC) inspection procedures, the
development of the Post Construction Hardware Validation Program (PCHVP)
used to validate the as-built safety-related mechanical systems and
components to the validated design, and the completion of the CPSES Unit 1
and Common Design Validation Packages (DVPs).

1*J
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2.0 PURPOSE

The purpose of this Project Status Report (PSR) is to demonstrate that the
safety-related mechanical systems and radiological/safety analyses of CPSES
Unit 1 and Common are in conformance with the CPSES licensing commitments,
satisfy the design criteria, and tnat the mechanical systems will satisfac-
torily perform their safety-related functions.

' o |



. 3.0 SCOPE

The scope of t.e mechanical portion of the Corrective Action Program (CAP)
implemen.ed for CPSES Unit 1 and Common included all safety-related mechani-
cal systems and radiological/safety analyses.

The validation included the followinrg mechanical systems:

Containment Spray
Auxiliary Feedwater
Component Cooling Water
Service Water
Reactor Vessel Head Vent
Containment Isolation
Combustible Gas Control
Radiation Monitoring
Emergency Diesel Generator
Diesel Generator Fuel 01)
Main Steam/Steam Dump!
Feedwater!
Fuel Pool Cooling and Purification!
Demineralized/Reactor Water Makeup!
Primary Sampling!
Compressed Air/Instrument Air!
Vents and Drains!
Reactor Coolant?

' Safety Injection?
Chemical and Volume Control?
Residual Heat Removal?
Boron Recycle?
Liquid Waste?
Gaseous Waste®

The validation further included the following radiological/safety analyses:

tquipment Radiation Dose Analyses

Radiation Source Term Analyses

Radiological Accident Analyses
Subcompartment Pressurization Analyses
Containment LOCA and MSLB Analyses
Containment Fission Product Removal Analyses
Control Room Habitability Analyses

! Portions of this system are non-safety related. The mechanical
portion of the Corrective Action Program (CAP) validated the
safety-related portions of this sysiem.

2 This is an NSSS-designed system. SWEC has validated the design

interface and is validating the as-built configuration of this
system as part of the Post Construction Hardware Validation

. Program (PCHVP).

31



' The mechanical® portion of the CPSES Corrective Action Program (CAP) is
shown schematically in Figure 1-1 and discussed below. The program
required:

1. Establishment of mechanical design criteria which comply with
licensing commitments.

2. Development of the mechanical Design Basis Documents (DBDs),
which contain the design criteria.

3. Implementation of design and hardware validations, consisting of
analysis, identification and implementation of necessary modifica-
tions, and field verifications as identified in the Post-
Constructiaon Hardware Validation Program (PCHVP). The mechanical
hardware as-built configuration is validated to the mechanical
design by Quality Control (QC) inspections, engineering walkdowns,
and engineering evaluations.

4. Resolution of the design and hardware-related CPSES mechanical
issues and implementation of Corrective Action Program (CAP) for
closure of these issues. These issues include external issues,
Comanche Peak Response Team (CPRT) issues, and issues identified
during the performance of the Corrective Action Program (CAP) (sce
Section 4.0).

5. Development of validated design documentation to form the basis
for CPSES mechanical configuration control. The validated design
documentation (calculations, design drawings, and specifications)
and Design Basis Documents (DBDs) can be utilized by TU Electric
to facilitate operation, maintenance, and future modifications
following issuance of an operating license.

Section 5.1 of this mechanical Project Status Report (PSR) describes the
methodolongy and work performed in the mechanical portion of the Corrective
Action Program (CAP).

Section 5.1.1 describes the methodology by which CPSES licensing commitments
were identified, the design criteria were established, and the Design Basis
Documents (0DBDs) were developed.

Section 5.1.2 describes the design validation process including the basis of
validating the parameters for such items as calculation reviews and inter-
face requirements with other disciplines. The subsection also describes
interfaces among participants in the Corrective Action Program (CAP) and the
final reconciliation process.

3 Hereinafter, the safety-related mechanical systems and radiological/safety
analyses are referred to as mechanical.



Section 5.1.3 describes the Post Construction Hardware Validation Program
(PCHVP) process and the procedures for field validations (Quality Control
(QC) inspections, engineering walkdowns, and engineering evaluations)
required to be implemented to validate that the as-built mechanical systems
and compenents are in compliance with the design documentation.

Section 5.2 presents a summary of the design validation results and the Post
Construction Hardware Validation Program (PCHVP) results, including the
narcdware modifications resulting from the mechanical portion of the
Corrective Action Program (CAP).

Section 5.3 describes the Quality Assurahce (QA) Program implemented for the
validation process, including SWEC Engineering Assurance (EA) audits,
the Engineering Functional Evaluation (EFE) audits, and the TU Electric
Quality Assurance (QA) audits.

Section 5.4 describes SWEC mechanical inputs to the TU Electric preventive
actions, including the transfer of a complete set of validated design
documentation and procedures to Comanche Peak Engineering (CPE). This set
of documentation and procedures can provide the basis for CPSES configura-
tion control throughout the life of the plant.

Appendix A of this Project Status Report (PSR) describes the details of the
Corrective Action Program (CAP) resolutions of the mechanical systems-
related Comanche Peak Response Team (CPRT) and external issues.

Appendix B of this Project Status Report (PSR) des-ribes the details of
resolutions of issues identified during the mechanical portion of the
Corrective Action Program (CAP). These are issues that have been determined
to be reportable under the provisions of 10CFR50.55(e). These issues are
identified in Significant Deficiency Analysis Reports (SDARs) initiated by
TU Electric.

Supplement A to this Project Status Report (PSR) presents Ebasco's Systems
Interaction Program (SIP) Project Status Report (PSR).

Supplement B to this Project Status Report (PSR) presents Impell's Fire
Protection Project Status Report (PSR).
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4.0 SPECIFIC ISSUES

The mechanical portion of the Corrective Action Program (CAP) resolved all
related Comanche Peak Response Team (CPRT) issues, external issues, and
issues identified during the performance of the CAP. This section presents
a listing of mechanical reiated issues addressed in this Project Status
Report (PSR). Technica) review, resolution, and corrective and preventive
actions of all external and Comanche Peak Response Team (CPRT) issues are
described in Appendix A, including responses to the NRC staff evaluations
within the Supplemental 3afety Evaluation Reports (SSERs). Technical
review, resolution and corrective and preventive actions for all reportable
issues identified during the performance of the Corrective Action Program
(CAP) are described in Appencix B. The issues contained in Appendix B are
those which have been determined to be reportable under the provisions of
10CFR50.55(e).

Comanche Peak Response Team (CPRT) and external issues are listed below with
issue numbers corresponding to the subappendix number in Appendix A. Issues
Al through AlQ0 were identified in Issue Resolution Reports (IRRs), Issues
All through Al5 were identified in Issue Specific Action Plans (ISAPs),
Issues Al6 through A27 were Independent Assessment Program (IAP) issues
raised by CYGNA, and Issue A28 is an issue from the Supplemental Safety
Evaluation Report No. 10 (SSER 10).

Issue No. Issue Title

Al Seismic Qualification of Seismic Category I BOP Equipment
and Components

A2 High Energy Line Breaks

A3 Overpressure Protection of Safety-Related Piping and
Equipment

A4 Specification of Mechanical Components

AS Determination of Meat Loads for HVAC Equipment Sizing

A6 Fire Protection

A7 Control of Welding Processes

A8 Internal and Turbine Missile Evaluations

A9 System Design

Al0 Environmental Conditions and Requirements

All Large Bore Piping Configuration

Al2 Small Bore Piping Configuration

Al3 Piping Bend Fabrication

Al4 Pipe Welds/Material

AlS Mechanical Equipment Installation

Al6 CCw System Maximum Temperature

Al7 CCW Surge Tank Isolation on High Radiation Signal

Al8 Single Failure-RCP Thermal Barrier

Al9 Missing Valve Sizing Calculations

A20 CCW Surge Tank Sizing and Design Basis

A2l CCW Pump Motor Sizing

A22 CCW Surge Tank Vent/Relief

A23 CCW Valves HV-4572 and HV-4573 Partial Open Position Setpoint
Calculation

A24 Mechanical Equipment Separation Criteria

A25 CCW Pump Discharge Pressure Switch Setpoint Basis

4-1



A26 CCW Valves HV-4572 and HV-4574 Inlet Pressure and Shutoff
Differential Pressure

A27 Flow Balancing Orifice Sizing Data Transfer

A28 SSER 10 Review

Issues identified during the performance of the mechanical portion of the
Corrective Action Program (CAP) which have been determined to be reportable
under the provisions of 10CFR50.55(e) are listed below with issue numbers
corresponding to the subappendix number in Appendix B which addresses the
issue:

Issue No. Issue Title

Bl SDAR-CP-88-017, Control Room Habitability

B2 SDAR-CP-87-015, Air Accumulators for Control Valves

B3 SDAR-CP-87-025, DG Fuel Qi) Tank Vent Missile Protection

B4 SDAR-CP=87-050, Turbine Driven Auxiliary Feedwater Pump
Bearing Temperature

BS SDAR-CP-87-064, Design Basis Tornado Analysis

B6 SUAR-CP-87-090, Residual Heat Removal Relief Valve Piping

B7 SDAR-CP-87-103, Cracked Gears in Valve Operators

B8 SDAR-CP-88-016, Containment Spray Chemical Additive Tank

BY SDAR-CP-87-019, Ambient Temperature Effects on Main Steam
Isolation Valves Actuators

B10 SDAR-CP-87-137, Diesel Generator Governor 0il Cooler Baffle
Plate

81l SDAR-CP-87-046, Containment Spray Pump Motor Rotor/Stator Gap

4-2



5.0 CORRECTIVE ACTION PROGRAM (CAP) METHCDOLOGY AND RESULTS
5.1 METHODOLOGY AND WORK PERFORMED

5.1.1 Licensing Commitments, Design Criteria, and Design Basis
Documentation

SWEC reviewed the licensing documentation in order to identify licensing
commi“ments related to CPSES mechanical systems and components.
Documentation reviewed included the FSAR, SER, SSERs, NRC Regulatory Guides,
IE Bulletins and TU Electric/NRC licensing correspondence.

SWEC then established the design criteria based on the identified licensing
commitments. The design criteria which assure compliance with the licensing
commitments, were consolidated and documented in Design Basis Documents
(DBDs). The design criteria served as the basis for the validation effort.

The mechanical Design Basis Documents (DBDs) include mechanical systems
design and radiological/safety analysis design criteria as well as design
criteria for those aspects of the CPSES Unit 1 and Common design which are
common to more than one mechanical system. The mechanical Design Basis
Documents (DBDs) are listed in Table 5-1.

5.1.1.1 Verification of Nesign Criteria and Resolution of Issues

Technical audits have been performed to provide additional assurance that
the design criteria are technically correct and embody the mechanical
licensing commitments, and that al)l related Comanche Peak Response Team
(CPRT), external and mechanical Corrective Action Program (CAP) identified
issues have been resolved. To assure that the licensing commitments related
to mechanical design have been identified, and appropriate design criteria
have been established, the SWEC Corporate Quality Assurance (QA) and the
Comanche Peak Response TYeam (CPRT) conducted overviews. SWEC Quality
Assurance (QA) audi*s were performed as described in Section 5.3. The
Comanche Peak Response Teawm {CPRT) overview is being performed by the
Engineering Functional Evaluation (EFE) and TU Electric Quality Assurance
(QA) as described in Section 5.3.

TU Electric's Quality Assurance (QA) Technical Audit Program (TAP) is
auditing the Corrective Action Program (CAP) to assure that the design
criteria are reconciled with the licensing commitments. In addition, CYGNA
Energy Services (CYGNA) is reviewing SWEC's resolution of mechanical issues
(Issue Numbers Al6 through A27, as identified in Section 4.0) that were
identified by the CYGNA Independent Assessment Program (IAP).

SWEC's resolution of the Comanche Peak Response Team (CPRT) and external
issues is described in Appendix A of this Project Status Report (PSR).
SWEC's resolution of issues identified during the performance of the
mechanical portion of the Corrective Action Program (CAP) is described in
Appendix B of this Project Status Report (PSR).



5.1.2 Design Validation Process

The CPSES Unit 1 and Common mechanical design was validated by comparison of
the design documentation (calculations, drawings, specifications, and
related design documents) for each mechanical system to the criteria
embodied in the Design Basis Documents (DBDs). Where the existing design
did not satisfy the design criteria, it was modified to satisfy the design
criteria.

The mechancial portion of the Corrective Action Program (CAP) validation
process was performed in accordance with comprenensive design control
procedures. The key design control procedures implementing the mechanical
portion of the Corrective Action Program (CAP) are listed in Table 5-2.
These design control procedures assure compliance with the design criteria
and the resolution of the Comanche Peak Response Team (CPRT) and external
issues, and issues identified during the performance of the Corrective
Action Program (CAP).

Design documents were reviewed to assure that (1) they were in conformance
with Design Basis Documents (DBDs), and (2) they were correct and consistent
with interfacing design documents. In order to provide an efficient
approach to the organization of design data, the mechanical design
validation was documented in 29 Design Validation Packages (DVPs). Each
Design Validation Package (DVP) identifies or contains the follewing items:

. Design Basis Documents (DBDs) which serve as the primary basis
for design validation

. Design Documents (e.q., calculations, drawings, and
specifications)

. Other related documents (e.g., NSSS interface requirements,
Significant Deficiency Analysis Reports (SDARs), and Comanche Peak
Response Team (CPRT) and external issues resolution documents)

Separate detailed discussions of this process follow for safety-related
mechanical systems and for radiological/safety analyses.

5.1.2.1 Safety-Related Mechanical Systems

The CPSES Unit 1 and Common mechanical systems ‘dentified in Section 3.0
were validated by performance of the following:

. Review of calculations
. Review of drawings

. Review of system nuclear safety class and class boundaries

. Review of system overpressure protection
. Review of installation specifications
. Review of procurement specifications
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. Review of system mechanical components
. Review of NSSS design interface

Each of these validation activities is described below as they were applied
to the mechanical systems.

Review of Calculations

The SWEC mechanical design validation is based on SWEC validated calcula-
tions which substantiate the design. Validation of the original
calculations was performed using four approaches:

1) Validation of original calculations

Original calculations were validated by review or by an alternate
calculation which showed that the results of the original calcula-
tions were acceptable.

2) SWEC calculations which replace the original calculations

Replacement calculations were developed which completely replaced
and superseded the original calculations.

3) Validation of original calculations by development of supplemental
calculations

Supplementa) calculations were developed for designs for which the
original calculations needed only minor revision or enhancement to
assure compliance with design criteria specified in the Design
Basis Documents (DBDs). The combination of the existing and these
supplemental calculations form the basis for the validation of the
design.

4) Development of new calculations

Mew calculations were developed, when required, to provide
complete documentation of the mechanical design validation.

More than 760 original safety-related mechanical calculations were reviewed.
The review of calculations validated that design inputs are correct and
current, and that the assumptions, methodology, and criteria used in the
calculations were consistent with the design criteria established and
documented in the Design Basis Documents (DBDs). Those calculations which
did not comply with the design criteria were either supplemented or replaced
by new calculations.

More than 280 safety-related mechanical calculations were developed by SWEC
as part of the mechanical portion of the Corrective Action Program (CAP) to
replace or supplement original calculations or to provide new calculations.
These calculations, in conjunction with the validated original calculations,
demonstrate compliance with the design criteria.
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Types of design calculations which were validated for each safety-related
mechanicai system included:

Design pressures and temperatures

Operating conditions, pressures and temperatures
Pipe wall thickness

Pump capacity

Tank capacity

Heat exchanger capability

Instrument process setpoints

Fluid flow pressure drop

Relief valve capacity

Vacuum and overpressure protection

System cooling requirements

Other engineered component requirements (e.g., valves, strainers,
demineralizers)

The calculation results were used in the validation of the following design
documents:

Specifications

Drawings

Input for pipe stress analysis packages

Radiological/safety analyses

Other calculations including instrument/control  setpoints
calculations

L A

Inconsistencies between the calculations and any of the above items were
identified and resolved. Results from the calculation validation were
provided to the appropriate engineering organizations for interfacing
activities.

Review of Drawings

The drawing review addressed safety-related aspects of mechanical design.
The design was validated to comply with the licensing commitments and design
criteria specified in the Design Basis Documents (DBDs). Three types of
drawings were validated. These included Plant General Arrangement, Flow
Diagrams and Piping Isometric drawings.

Plant General Arrangement drawings were used in the mechanical validation
process as source documents for general location of equipment and equipment
foundations, building cubicle arrangement, piping and equipment general
arrangement and general air flow directional concepts. Where information
from these drawings was used to validate plant design, the as-built plant
arrangement is reconciled by field validation during the Post Construction
Hardware Validation Program (PCHVP).

Validation of system flow diagram drawings, which schematically depict the
system components, flow paths, system interfaces and design parameters, was
performed by verifying that the system designs are based on validated design
calculations. The flow diagrams were reviewed against piping isometric
drawings and inconsistencies were resolved to validate the isometric
drawings.



The following items were considered in the review of flow diagrams and
piping isometric drawings:

. Nuclear safety class

. Separation of mechanical flow paths

. Nuclear safety class boundary isolation configuration
. Single failure criterion

. ASME Section III Code overpressure protection

. Instrumentation/Control requirements

. ASME Section XI Code testing requirements

. System operating conditions

- Flow diagrams and piping isometric drawing consistency
. Containment isoiation design

. External missile protection

. NSSS/component vendor interface requirements

Review of System Nuclear Safety Class and Class Boundaries

This review validated that the nuclear safety class designations and nuclear
safety class boundary isolation provisions of the nuclear safety class
interfaces in fluid systems meet the design criteria as specified in the
Design Basis Document (DBD) (Reference 5). Single failure, manual or
automatic operation, and the number and type of safety-related isolation
components were considered in the review.

Flow diagrams were reviewed to determine that the proper nuclear safety
classification had been assigned. After each system was validated for the
correct nuclear safety classification, the isolation configuration at the
nuclear safety class boundaries was reviewed. The following items were
reviewed:

. Number and type of isolation devices

. Nuclear safety classification of isolation devices

. Isolation device control instrumentation

. Automatic or manual isolation device closure

. Remote or local isolation device control
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Review of System Qverpressure Protection

All safety-related mechanical systems were reviewed for overpressure
protection compliance with the ASME Section 111 Code (Reference 6).

System design pressure/temperature conditions were established and docu-
mented by calculation. This included the identification of potential
pressure sources and consideration of pressure relief devices within the
system boundaries. Each system was reviewed to identify isolable components
and high/low pressure system interfaces. Each system design pressure
evaluation considered the following potential pressure sources:

. Pumps and compressors

. Isolable heat exchangers

. Internal heat er.rgy

. Heat added due to maximum environmental changes

. High/low pressure system interfaces

. Component failure/malfunction

. Static liquid head

Once system design temperature and pressure were established, each system/
component was validated to the established design conditions.

Pressure relief devices were validated for compliance with ASME Section III
Code and system design requirements as detailed below:

. Capacity and setpoint calculations were vaiidated or new calcula-
tions performed

. Valve locations, actual inlet line and discharge line routings
were reviewed again-t these calculation results

. Vendor documentation and as-built information were reviewed to
demonstrate that the purchased hardware meets the capacity and
setpoint reguirements

. Input for the piping stress analysis package was reviewed

Atmospheric tanks were validated for venting and relief protection during
makeup and drawdown system conditions.

Review of Installation Specifications

The original mechanical installation specifications were reviewed and
revised to be consistent with the validated design, to resolve Comanche Peak
Response Team (CPRT) - Quality of Construction (QOC) issues and to identify
the required inspectinn attributes and acceptance criteria. SWEC then
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identified revisions to the construction procedures and Quality Contrel (QC)
inspection procedures wnich were consistent with the installation specifica-
tions. The construction procedures and QC inspection procedures were
subsequently revised and issued. After 1issue they were wused for
installation and inspection activities. The specifications received
interdisciplinary and interorganizational review for design interface
consistency.

Review of Procurement Specificatiors

The original procurement specifications were reviewed as a :zource of
interface design requirements and related vendor data to be used in the
validation of mechanical components described below. Validation of the
mechanical components provided assurance that the specifications used to
specify and purchase safety-related components produced components which
comply with design criteria and system functional requirements.

Review of System Mechanical Components

The vendor component documentation was reviewed for compliance with the
validated system design. The ability of individual components to meet
design pressures and temperatures and system performance reguirements was
validated using actual component performance and fabrication data (e.g.,
pump shop test curves and heat exchanger geometry/heat tran:fer
coefficients). The following items are typical of the parameters validated
for major system mechanical components:

. Pumps » flow, discharge and suction pressure,
power requirements

. Heat exchangers . heat transfer capability, flow reguire-
ments, pressure drop

. Tanks - Capacity, pressure, vacuum protection,
overpressure protection

. Relief valves . Setpoint, flow capability, backpressure

. Piping, valves and Size, pressure drop, valve type, valve
other piping in- closure time
line components

Review of N5SSS Design Interface

westinghouse was the NSSS supplier for CPSES. SWEC validated that the
interface design criteria for the NSSS were properly applied and implemented
for the CPSES Unit 1 and Common design.

The NSSS supplier provided Design Basis Documents (DBDs) (References 7
through 13) and interfacing documentation (Reference 14) which describe the
specific interface requirements between the NSSS and interfacing systems
design. SWEC reviewed the above interface requirements and validated that
these interfaces were properly implemented.
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The design criteria on the Westinghouse NSSS flow diagrams were reviewed
against the CPSES NSSS flow diagrams for consistency of design configura-
tion, mechanical train alignment, component plccement and identification,
design parameters identification ai.* instrumentation and controls identifi-
cation. Inconsistenciec between these flow diagrams were evaluated and
resolved. The NSS5 piping isometric drawings wece also reviewed against the
CPSES NSSS flow diagrams tc assure that the isometric drawings reflect the
requirements of the flow diagrams.

5.1.2.2 Radiological/Safety Analyses
Validation of the radiclogical/safecy analyses identified Lelow has becn
performed by review and validation of original calculations and by
development of replacement, supplemental and new calculations. The
validation included the following radiological/safety analyses:

. Equipment Radiation Dose Analyses

. Radiation Source Term Analyses

. Radiological Accident Analyses

. Subcompartment Pressurization Analyses

. Containment LOCA and MSLB Analyses

. Containment Fission Product Removal Analyses

. Control Room Habitability Andalyses
More than 100 original radiological/safety analysis calculations were
reviewed and validated. In addition, more than 160 replacement,
supplemental and new calculations were developed. These calculations, in
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