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List of Acronyms

ACRS Committee cn Reactor CFR

ACWP
ADS
AE
AEP
AFL
AFUDC

AFWS
ALARA
ALMR
ALWR
AMSAC

ANSI
APWR
."\ RS‘\ P

ASLB
ASME

ATWT

BAC
BCWP
BCWS
BOP
BWR

CA
CAD
CADD
CAE
CAM
CAP
CcBB
CCB
CCNG
CCWS
CDF
CDRL

Advisory
Safeguards
actual cost of work performed
automatic depressurization system
Architect-Engineer

American Electric Power Co |, Inc
approved for layout

allowance for funds used during
construction

auxiliary feedwater system

as low as reasonably achievable
advanced liquid metal reactor
advanced light water reactor
anticipated transient without scram
mitigation system circuit

American National Standards Institute
advanced pressurized water reactor
Advanced Reactor Safety Analysis
Program

Atomic Safety and Licensing Board
American Society of Mechanica!
Engineers

anticipated transient without reactor
trip

budget at completion

budgeted cost of work performed
budgeted cost of work scheduled
balance-of-plant

boiling water reactor

cost account

computer-aided design
computer-aided design drafting
computer-aided engineering
Cost Account Manager

Cost Account Plan

contract budget baseline
Configuration Control Board
combined cycle, natural gas
component cooling water system
core damage frequency

Contract Data Requirements List

M
CMP
CMT
CNFD

C.O.DATE
CPM

CPR
CPSR

CR

CR
CRBRP
CRDM
CSCS
C/SCSC

CVCs
CWBS

DBD
DC
DCAA
DECLG
DNB
DNBR
DOD
DR
DRC
DSER
DWPF

EAC
EBR-1
ECB
ECCS
ECN
ECP
ECR
ECRHS

EFWS

Code of Federal Regulations
configuration management
Configuration Management Plan
core makeup tank

Commercial Nuclear Fuel Division
(Westinghouse)

commercial operation date

critical path method

Cost Performance Reports
contractor procurement systems review
control room

constructibility reviews

Clinch River Breeder Reactor Project
control rod drive mechanism

Cost and Schedule Control Systems
Cost and Schedule Control Systems
Criteria

chemical and volume control system
Contract Work Breakdown Structure

Design Basis Document

design certification

Defense Contract Auditing Agency
double-ended cold leg guillotine
departure from nucleate boiling
departure from nucleate boiling ratio
Department of Defense

design review

Design Review Committee

Draft Safety Evaluation Report
Defense Waste Processing Facility
estimate at completion
experimental breeder reactor
emergency control board

emergency core cooling system
engineering change notice
engineering change proposal
emergency control room

emergency control room habitability
system

emergency feedwater system
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EMD

EPRI
ERDA

ERG
ESBL

ESF
ESFAC

ETC

FAR
FCE
FDA
FFTF
FMEA
FMECA

F/0
FSAR
FUSRAP

FY

G&A
GDC
GO

GOCO
GSl
GWPS

HEDL
HVAC
&C
ICD
ICIS
IC/MMI

ICWG
(D

Electro-Mechanical Division
{Westinghouse)

Electric Power Research Institute
Energy Research and Development
Administration

Emergency Response Guidelines
Energy Systems Business Unit
(Westinghouse

engineered safety features
engineered safety features actuation
circuitry

estimate to complete

Federal Acquisition Regulation
fair cost estimate
Final Design Approval
Fast Flux Test Facility
failure modes and effects analysis
failure modes, effects, and criticality
analysis
fold/out
Firnul Safety Analysis Report
erly Utilized Sites Remedial Action
rogram

fiscal year

general and administrative

general design criteria

a computer code for performing
reliability analysis

government-owned, contractor-operated
generic safety issues

gaseous waste processing system

Hanford Engineering Development
Lahoratory

heating, ventilating and air-conditioning

instrumentation and control

Interface Control Document

in-core instrumentation system
instrumentation and control/man-made
interface

[nterface Control Working Group

inner diameter
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IDCOR

IMACS

INEL-DOE

IPMS
IPS
IR&D
IRC/ORC

[RWST

(Sl
ITAA
IWRI(S)

/D
LMFBR
LMTD
LOCA
/O Dwg
LOE
LRB
LSPB
LWR
LWPS

MACCS

MAPP
MCB

MCR

MCS

MIC
MIL-STDS
MR

MTTR

NATD

NC
NERVA

NNS
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Industry Degraded Core Rulemaking
Program

integrated management and control
system

ldaho National Engineering Laboratory
Department of Energy

integrated project manggement system
Integraled protection system

Internal Research & Development
insige reactor containment/outside
reactor containment

in-containment refueling water storage
tank

In-service inspection

inspection, test, analyvsis, and acceptance
Inter Works Requisition(s)

length to diameter

liquid metal fast breeder reactor
log mean temperature difference
loss-of-coolant aceident

layout drawing

level of effort

Licensing Review Basis document
large-scale prototype breeder
light water reactor

liquid waste processing system

Melcor Accident Consequence Code
System

Modular Accident Analysis Program

main control board

main control room

management control system
Management Information Center
military standards

management reserve

mean time to repair

Nuclear and Advanced Technology
Division (Westinghouse)
numerically controlled

nuclear engine for rocket vehicle
application

non-nuclear safety
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NPSH net positive suction head

NQA-! ANSI/ASME Quality Assurance
Standard

NRC Nuclear Regulatory Commission

NRL Naval Research Laboratory

NSSS nuclear steam supply system

NUMARC Nuclear Utility Management and
Resources Council

O&M operation and maintenance

OBE operating base earthquake

0Cl1 organizational conflicts of interest

OFA optimized {uel assemblies

ORE occupational radiation exposure

P&ID piping and instrument drawings

PCCS passive containment cooling system

PCT peak clad temperature

PFD process flow design

PIN plant information network

PLEX plant life extension

PLS precautions, limitations, and setpoints

PMB project measurement baseline

PMCS project management control system

PMP Project Management Plan

PMS performance measurement system

PMTTS  Project Management Task Tracking
System

P.O purchase order

PRA probabilistic risk assessment

PRHR HX passive residual heat removal heat
exchanger

PSAR Preliminary Safety Analysis Report

PSIS passive safety injection system

PUC Public Utility Commission

PWR pressurized water reacto:

PWR IPE pressurized water reactor individual
plant evaluation

QA quality assurance

QAP Quality Assurance Plan

QAPP Quality Assurance Program Plan

QE Quality Engineering

QF Qualifying Facility (Under Public Utility
Regulatory Policy Act - PURPA)
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QRC Quality Review Committee

RAM reliability, availability, and
maintainability

RBD reliability block diagram

RC reactor coolant

RCP reactor coolant pump

RCS reactor coolant system

RD&D research, design & development

RD/GA research and development/general and
administration

RF Fadio frequency

KYE request {or estimate

RFY Request for Proposals

R¥ Request for Quotations

RHi. residual heat removal

RPV reactor pressure vessel

RTD resistance temperature detector

SAR Safety Analysis Report

SC supervisory console

SD system description

SER Safety Evaluation Report

SF standard form

SFCS spent fuel cooling system

SG steam generator

SGBPS steam generator blowdown processing
system

SGTR steam generator tube rupture

SIS safety injection system

SNUPPS Atanderd Nuclear Unit Power Plant
Systems

SOW Stutement of Work

SP-100 100 kW Space Reactor Program (DOE)

SPCS safety passive cooling system

SRP Savannah River Plant

SSAR/IITAA  Standard Safety Analysis Report /

[nspection, Test, Analysis, and
Acceptance Criteria

SSE safe shutdown earthquake

SWPS solid waste processing center

SYS/DIP  systems/design integration process

™I Three Mile Island

TSC technical support center
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Tennessee Valley Authority WAF work authorization form

WBS Work Breakdown Structure
overall heat transfer coellicient x SG WCAP Westinghouse Topical Report Prefia
area
undistributed budget WINCO Westinghouse Idaho Nuclear Company
Utility Requirements Document WIPP Waste Isolation Pilot Plant
Uniform Reporting System WP work package
United States WPPSS Washington Public Power Supply
unresolved safety issues Systems
ultrasonic testing WPS waste processing syvstem

WRDB Westinghouse RAM data base
verification and validation WVLP West Valley Demonstration Project
variance anaiysis report

ZBCLI Zero Boron Change Load Follow
work authorization
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Section 1 Qutline of 1990 Work

The Program Work Plan defines the work activities,
resources and schedule to complete the SOW in DOE
Contract DE-AC03-90SF18495, without exception
The complete Program Work Plan consists of the
Outline of Work (this section), the Work Breakdown
Structure (Section 2), The Description of Tasks
(Section 3), the Cost Participation by WBS Elements
(Section 4), the Program Schedule (Section 5), the
Cost Plan (Section 6), and the Labor Plan (Section 7)

The proposed work is orgunized under the three
elements specified and descrit od in the SOW

® Program Management
® Detailed Design and Devel-pment
® Design Certification

These are the level 1 elements of the proposed WBS

Lines of Investigation

The basic line of investigation that we will pursue in
preparing the detailed design of the AP800 plant ig
illustrated in Figure 1-1. Each of the proposed work
activities contributes to progressing the AP800
design from its existing established configuration,
through detailed design and the regulatory process,
to design certification by December, 1994. The flow
of design information is illustrated in the block
labeled "Plant Design Activities" in Figure 1-1. For
example, as additional design detail is produced for
fluid systems and equipment, this information will
flow down to all activities below it, permitting
additional detail to be developed for those activities
This design process is iterative as the plant design
proceeds from conceptual to detailed design level,
and is guided by the design drivers and design
evaluations as the plant design proceeds. Prior to
Standard Safety Analysis Report (SSAR) submittal
the proposed plant design activities will establish the
final design information needed for the design
certification. After SSAR submittal, the proposed
plant design activities will establish additional

32920 15030190

design information to ensure that procurement and
construction design detail is available by mid-1995.
The design certification activities illustrated in
Figure 1-1 show the progression from establishing
the Licensing Review Basis with NRC through to
Design Certification.

Method of Approach

To accomplish the required statement of work in an
efficient and timely manner, the proposed work plan
includes parallel deteiled design and design
certification activities. This approach is outlined in
Table 1-1, which also illustrates the overall phasing
and timing incorporated into the work plan

The completeness of the existing AP800 conceptual
design and preliminary safety evaluations provides a
solid basis for the parallel approach to detailed
design and design certification. The detail design
activities proceed in parallel with meaningful design
specific discussions with NRC on the licensing
review basis and the key licensing issues. The
detailed design activities are scheduled to provide
the necessary design information for completion of
safety analyses, probabilistic risk assessment (PRA),
SSAR and Inspection, Test, Analysis and Acceptance
Criteria (ITAAC) documentation by June, 1992
Then during NRC/Advisory Committee on Reactor
Safeguards (ACRS) review and design certification
rulemaking proceedings, the design details for
procurement and construction will be prepared. The
end result is an NRC certified AP800 plant design,

ready for site-specific engineering, procurement, and
construction

Westinghouse and Subcontractor Division of
Responsibility

Westinghouse has formed an experienced
organization to carry out the proposed work. Table
1-3 specifies the division of responsibility among the

AP800 organizations. Each subcontractor, with the
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exception of Bechtel North American Power
Corporation, and Southern Electric International
directly participated in the APS0OC Conceptual
Design Program and thus, are already part of the
functioning  Westinghouse  AP600  Design
Organization that has established the AP600 plant
configuration Westinghouse has selected Bechtel
and Southern to participate in detailed design and
certification phase on their technical capabilities and
resources to perform the specific work activities
outlined in Table 1-2.

32220 15-080190 1-2
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The division of responsibilities is based on the
technical capabilities and resources available from
each subcontractor As prime contractor and design
certification applicant, Westinghouse assumes the
lead technical and management role, responsible to
DOE for all progrum activities. Each of the
subcontractors was selected to perform the work
responsibilities as specified in Table 1-2 and
described by the task descriptions in Section 3.
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{
TABLE PARALLEL APPROACH TO ACHIEVE APG00 DESIGN AND NRC CERTIFICATION

11
Timing Detatled Design and Development Design Certification
Start APB00 Conceptua Design APBOD Preliminary Satety Evaluations
Months ® Finalize Design ( itenia Establish Licensing Review Basis
D6 ® Preliminary Design Data across
Discipling Intertaces
Months ¢ Intermediate-level Design Data Subinit 1o DOE LRB and Key Licensing
61016 ¢ Design Reviews and integration Checks Issues Resolution Bas:s
¢ Compiete Satety Systems Tests Initiate SSAR and ITAAC Preparation
Months o Finalize Design for Certification Complete Salety Analyses and PRA
1% 1o 30 ¢ Complete Design Verification Testing Complete Preparation of SSAR and
ITAAC
Months ¢ Finalize Detailed Design for Procurement Obtain NRC and ACRS Final Design
30 10 48 and Construction Approval
Months ® Prepare Procurement and Construction Complete Design Certification
48 10 66 Plan Detail Rulemaking
End of Contract Work Design Certification
Month ¢ Site-specitic Engineering Apply Design Certificaiton for
60 10 120 ®  Procurement Combined Operating Licensing &t a
e Construction Specific Site
J ® Operation

R0 | b Ga0uR0
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TABLE  APG00 WBS PARTICIPATION

12
WES Element (Level 3)
215 Reliability, Avaiability . B ° . . o ’ o
Maintainability |
221 Reactor System .
222 Reactor Coolant System o
223 Reactor Coolant System .
Major Components
224  Nuclear Fluid Systems e
22%  Steam and Power . .
Conversion Systems
226  Auxilary Fluid Systems . . .
227  Man Control Room ©

Emergency Control Room
Technical Support Center

228 Instrumentation and Control .
Systems

229 Electrical Systems . .

2210 Heating. Ventilation . .
Airconditioning Systems

2211  Radioactive Waste . ] . .
Treatment Systems

2212 Mechanical Handiing e .
Systems

2213 Water and Waste Treatment . e
Systems

231  General Arrangement o

232  Plant Design « Nuclear .
1sland

233 Modularization ]

234 Architectural Features 3

235 Site Envelope & 3

236  Fust Unit Project Plan and . .
Schedule

237 Construction Plan and °
Schedule

238 Construction Methads )

239 Capital Cost Estimate .
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TABLE APGOO WBS PARTICIPATION
13

(Ccont)

WES Element (Level J
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TABLE
12
(cont)

APB00 WBS PARTICIPATION

WBS Element (Level 3)

CBI Services Southern

] 263 Incore Instrumentation
Tosts
264 Departure trom Nucleate
Bolling (DNB) Test i
—
265 Passive Containment |
Cooling System Water
Distribution Test
266 Passive Containment
Cooling System Heat
Transter Test
267 Passive Containment
Cooling System Wingd
Tunne! Test
2868 Long-Term Cooling Test
269  Automatic Depressurization
System Mydraulic Test
2610 Component Tests
2611 Baseline Tests
3% Design Basis Accident
Analysis
312 Probabilistic Risk
Assessment
313 Licensing Basis
Commitment Management
321 Licansing Review Basis .
Documentation
322 Key Licensing issues L3
Review
323 Standard Safety Analyses . . ® © 3 .
Report
324 Protbabilistic Rigk .
Assessment Documentation
325 Inspections, Tests & . . “ . e
Analysis. and Acceptance
Criteria Document
331 Question and Comment . . . . o B
Resolution l l
.
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TABLE APSO0 WBS PARTICIPATION

1.2
&

(cont)

WEBS Element (Level 3 westinghouse Bechtel | Burns & Roe | Avondale | MK-Ferguson @ CBI Services Southern

.

R e e SRS WSS U ———— |




A T .

= . . . Y T U

T T




s B ceo: BES soe B oo BN -0 B - B oo

: :

o

e DR o B e

o

!

Detailed

1.0 Program Management

2.0 Detailed Design and Development

-—[1—. 1 Quality Assurance

1.1.1 Quality Assurance Plan
1.1.2 Qualty Assurance Programs
1.1.2 Quality Assurance Adminstration

1.2 Reliability, Availability, and
Maintainability (RAM
Administration

RAM Plan

RAM Program Administration
Lesign Interface and Coordination
Coordination of Operations and
Maintenance Estimates

-l
oo
BWN -

4 1.3 Configuration Management
Administration

1.3.1 Configuration Management Plan

1.3.2 Conhiguration Management Program

1.3.3 Configuration Management Program
Administration

1.4 Progran Control

1.4.1 Program Management Plan
1.4.2 Program Administration and Control

1.5 Program Reviews and Reports

Program Review Reports
Design Review Reports

Executive Board Reviews

1.8
1.6.2
1.6.3 CDRLs and Other DOE Topical Reports
154

1.6 Subcontract Management

1.6.1 Westinghouse

Subcontract Management Plan
6.2 CosvVSchedule Monitoring
6.

1.
1.6.3 Subcontract Administration

2.1 Design Management

Design Basis Documentation
EPRI ALWR Utility Requirements:
Document Review

Plam Computer Aided E

Data Base

Dam%n Integration '
Rehability, Availability, Mai
Evaluation

—

R o PP
—
ma w N -

Plant Systems

{2

1 Reactor liystem

2 Reactor Coolant System

3 Reactor Coolant System Major

Components

4 Nuclear Fluid Systems

6 Steam and Power Conversion

Systems

6 Auxiliary Fluid Systems

7 Main Control Room,
Emergency Control Room, T
Support Center

8 Instrumentation and Control Sys

9 Electrical Systems

10 Heatng, Ventilation, Air Condits

Systems

Radioactive Waste Treatment §

Mechanical Handling Systems

Water and Waste Treatment S

o

—
DN -

= 2.3 Plant Arrangement and Cons
Methods

General Arrangement

Plant Design - Nuclear island
Modularization

Architectural Features

Site Envelope

First Unit Project Plan and Sq
Construction Plan and Schedule
Construction Methods

Capital Cost Estimate

Plant Design - Turbine Island
Plant Design « Aniex

Sold Radwaste

CW Pumphouse & Cooling To
Plant Design - Misc. Bui $
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Our WBS addresses all APG00 hardware, software, design, and licensing needs and provides easy recognition




Design Certification Program

)

2.0 Design Certification

2.4 Structural Design and Analysis

3.1 Perform Safety Analysis and Evaluations

31.1 Design Bagis Accident Analysis
3: ; :22::3 :: 3}1; 3.1.2 Probabilistic Rigk Assessment
2‘3 Seismic Analysis 3.1.3 Lwensing Basis Commiment
244  Nuclear Isiand Structures Management
245 Containment Vessel
246 Turhine Isiand Structures
ty 24 g AnnexREgudm Sstmlufoss
248 Sold waste ing Structures f mentation
249 Inchuded wih 2.4.7 33 _Suiety Qo
2410 Included with 2.4, . . . A .
A Documentation
2411 Cuculating Water Pump House 321 Liconsing Roview Basis
Structure ggg goy Uo;ml Issues Ho:mv
2.4.12 Miscellaneous Structures 22e MWM“’" Ao &A‘A."'“V“”m"""'m '
~ Documentation
3.2.6 Inspections, Tests, Analysis and
Acceptance Criteria Document
2.5 Plant Analysis and Requirements
26.1  Protection System Functional Analysis ~43.3 Defense of Application for Final Design
| and Requirements Approval
262 Cont‘r‘ol ystem Functiona! Analysis
’ bbby sy ‘ 3.3.1 Question and Comment Resolution
253 Qeactor Coplant Bymam Design 3.3.2 Safety Evaluation Report Open ltems
;rans:onts Agaéms i Re :c iy
254 hielding an iation Analysis :
e 265 Hazards Analyses 3.3.3 ACRS Review Support
266 Emergency Operating Procedures
I3
3.4 Design Certification Rulemaking
26 Testing Programs Support
261 Reactor Coolant Pump Flow Test 341 Pfepliatlon of Petition for Rulemakmg
26.2 Thermal t}lydvaulic Regctov Vessel g:g m:r::;mé\um NRC and NRC Staft
internals Test o : :
| 2.6.3 Incore InstrumentationTests 3.4.4 Final Rule Review
26.4 Departure from Nucleate Boiling Sl
(ONB) Test L
| 265 Passive Containment Cooling System APERTURI
Water Distribution Test : A1)
266 Passive Containment Cooling System CARI
Heat Transter Test
2.6.7 Passive Containment Cooling System
Wind Tunnel Test AlsO A ailable On
268 Longterm Cooling Test d Sure Card
. 269 Automatic Depressunzation System Aperture Ui
Hydraulic Test
2610 Component Tests
2.6.11 Baseline Tests 001 32220A
-
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US DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART | - INDEX

DOE Fi3M
| ha

1. PROJECY TITLE PARTICIPANTY 2 DATE . §

IDENTIFICATION NUMBER
APBOO  Westinghouse 2-27-90

DE-ACO03-D0SF 18495

WBS ELEMENTS 6 7

PARTICIPANT | BUDGET
INDENTURE LEVEL WBS AND

TITLE ELEMENT REPORT!ING
COVE Number

PROGRAM MANAGEMENT

Quality Assurance

Quality Assurance Plan

Quality Assurance Programs

Quality Assurance
Administration

Reliability, Availability, and
Maintainability (RAM)
Administration

RAM Plan

RAM Program Administration

Design Intertace and
Coordination

Coordination of Operation and
Maintenance

Configuration Management
Administration

Contiguration Management
Plan

Configuration Management
Program

Contiguration Management
Program Administraton

Program Control

Program Management Plan

Program Administration and
Cor trol

Program Reviews and Reports

Program Review Reports
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PART | - INDEX
DOE #1332 10
1180
1. PROJECT TITLE PARTICIPANT 2. DATE 3. IDENTIFICATION NUMBER
APB00  Westinghouse 2-27-90 DE-ACO3-90SF 18495
e e
4 WBS ELEMENTS 6. 7. 8 8.
PARTICIPANT | BUDGET
LINE INDENTURE LEVEL wBS AND PHASE| OTHER
NO. TITLE ELEMENT |REPORTING
? alsfe CODE Number
20 Design Review Reports 162
2 CORLs and Othe: DOE 1863
Topical Reports
22 Executive Board Reviews 1654
23 X Subcontract Management 16
24 Subcontract Management 161
Plan
2% Cost'Schedule Monitoring 162
(subcontractors)
26 Subcontract Administration 1863
27 DETAIL DESIGN AND 20
DEVELOPMENT
28 X Design Management 21
29 Design Basis Documentation [2.1.1
30 EPRI ALWR Utility Require- [2.1.2
ments Document Review
31 Plant Computer-Aided 213
Engineering Data Base
R Design Integration and 214
Configuration
3 Reliability. Availability, 218
Maintainability
34 X Plant Systems 22
35 Reactor System 221
36 | Reactor Coolant System 222
37 Reactor Coolant System 223
Major Components

518580 b 030890
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U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART | - INDEX

O0F ¥1382 0
ha

r

1. PROJECT TITLE PARTICIPANT 2. DATE 3. IDENTIFICATION NUMBER
I
| APB00 ' Westinghouse 2-27-90 DE-ACO03-908F 18405

WBS ELEMENTS 6 7

PARTICIPANT | BUDGET
INDENTURE LEVEL wBS AND

TITLE ELEMENT REPORTING
CODE Number

Nuclear Fluid Systems

Steam and Power Conversion
Systems

Auxiliary Fluid Systems

Main Ce~trol Room
Emergency Control Room
Technical Support Center

Instrumentation and Control
Systems

Electrical Systems

Heating, Ventilation, Air-
conditioning Systems

Radioactive Waste Treatment
Systems

Mechanical Handling Systems

Water and Waste Treatment
System

Flant Arrangement and
Construction Methods

General Arrangement
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Westinghouse Electric Corporation

U.S. DEPARTMENT OF

ENERGY

DE-AC03-90SF 18496

WORK BREAKDOWN STRUCTURE DICTIONARY

March 12, 1990

PART | « INDEX
DO F1a32 0
1" ..‘;
1. PROJECT TITLE PARTICIPANT 2. DATE 3. IDENTIFICATION NUMBER
APBO0  Westinghouse 2-27-90 DE-AC0O3-B03F 18485
_"_‘
4 8. WBS ELEMENTS 6. 7. 8 9.
PARTICIPANT | BUDGET
LINE INDENTURE LEVEL wWBS AND PHASE| OTHER
NO. TITLE ELEMENT |REPORTING
vjefajels]s|-|-|- CODE Numoer
57 x Capital Cost Estimate 239
58 X Plant Design - Turbine Island [2.3 10
59 X Plant Design - Annex Building {2.3 11
80 X Plant Design - Solid Radwaste |2.3 12
Builaing
81 x Plant Design - Circulating 2313
Water Pumphouse and
Cooling Towers
82 X Plant Design - Miscellaneous |23 14
Building
63 X Structural Design and 24
Analysis
64 X Structural Design Criteria 241
85 x General Construction 242
Specifications
66 X Seismic Analysis 243
87 X Nuclear Islard Structures 244
68 X Containment Vesse! 245
89 x Turbine Island Structures 248
70 X Annex Building Structures 247
71 X Solid Radwaste Building 248
Structures
e « Diesel Generator Building 249
Structures (Included in 2.4.7)
73 X Access Control Buiiding 2410
Structures (Included in 2.4.7)
74 X Circulating Water Pump 2411
Mouse Structure

S1888C 16080490

2-8



' Westinghouse Electric Corporation DE-AC03-90SF1849¢ March 12, 1990

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY

PART | - INDEX
DOE #1382 10
128
1. PROJECT TITLE PARTICIPANT 2. DATE 3. IDENTIFICATION NUMBER
APBO0 - Westinghouse 2:27-90 DE-AC03-906F 18405
—
4 5. WEBS ELEMENTS 6. 7. 8. 9
PARTICIPANT | BUDGET
LINE INDENTURE LEVEL wBS AND PHASE| OTHER
NO. TITLE ELEMENT |REPORTING

v]2lslalsle]|-]-]- CODE Number

78 X Miscellaneous Structures 2412
76 X Plant Analysis 25

77 % Protection System Functional |26 1
Analysis and Requirements

78 % Control System Functional 252
Analysis and Requirements

79 x Reactor Coolant System 253
Design Transients Analysis

' 80 X Shielding and Radiation 254
:

Analysis
81 x Hazards Analyses 285

X Emergency Operating 256
Procedures

X Testing Programs 26

Test

X Thermal Hydraulic Reactor 262
Vessel Internals Test

82

83

84 X Reactor Coolant Pump Flow 2861
8%

86

N Incore Instrumentation Test 263

87 . Departure From Nucleate 264
Boiling Test

A8 X Passive Contanment Cooling (265
System Water Distribution
Test

89 X Passive Containment Cooling |2.66
System Heat Transfer Test

x Passive Containment Cooling 1267

System Wind Tunnel Test
91 x Long-Term Cooling Test 268
92 X Automatic Depressurization 269

System Hydraulic Test

-
318580 1b 030890 2-7




Westinghouse Electric Corporetion DE-ACO03 908F 18485 Muarch 12, 1880

U.S. DEPARTMENT OF ENERGY
WOKK BREAKDOWN STRUCTURE DICTIONARY

PART | -« INDEX
DOE Fras 0
AR ' I}
1. PROJECT TITLE PARTIC.PANT 2. DATE 3 IDENTIFICATION NUMBER
APGO0  Westinghouse 22790 DE-AC03-90SF 18405
4 L} WBS CLEMENTS 6. A 8 9.
PARTICIPANT | BUDGEY
LINE INDENTURE LEVEL WwWBS AND PHASE| OTHER
NO. TITLE ELEMENT |REPORTING
vlelafalslel-]-]|- CODE Number
83 X Component Tests 2610
04 X Development Test Extensions |26 11
95 |« DESIGN CERTIFICATION 3.0
96 X Safety Analysis and 31
Evaluations
97 X Design Basis Accident 31
Analysis
o8 X Probabilistic Risk Assessment |3.1.2
99 X Licensing Basis Commitment |31.3
Management
100 N Satety Documentation 3.2
101 X Licensing Review Basis 2
Documentation
102 X Key Licensing lssues Review [3.22
103 X Standard Safety Analyses 323
Report
104 X Probabilistic Risk Assessment (3.2 4
Documentation
108 . Inspections, Tests, Analysis, [3.25
and Acceptance Criteria
Document
106 X Detense of Application for 33
Final Design Approval
107 N Question and Comment 331
Resoiution
108 X Safety Evaluation Report 332
Open Items Resolution
109 . ACRS Review Support 333
31686C 15030890 2-8



Wesiinghouse Electric Corporation DE-AC03-908F18495

U.S DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART | - INDEX

DOF Fam
L1

!1 PROJECT TITLE PARTICIPANT 2. GATE 3 IDENTIFICATION NUMBER

APGBOD Westir ghouse 2:27-90 DE-AC03-908F 18495

WBS ELEMENTS 6 7

PARTICIPANT | BUDGET
INDENTURE LEVEL WBS AND

TITLE ELEMENT REPORTING
CODE Number

Design Certification 34
Rulemaking Support

Preparation of Petition for 341
Rulemaking

interaction with NRC ana NRC 1342
Statt

Hearing Suppert

F nal q‘xlﬁ Re\sew
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Westinghouse Electric Corporation

WORK BREAKDOWN STRUCTURE DICTIONARY

DE-AC03-908F 18496

U.S. DEPARTMENT OF ENERGY

March 12, 1990

PARYT Il - ELEMENT DEFINITION
DOE Fraa2
(114
1 PROJECT TITLE PARTICIPANT 2. DATE 3 IDENTIFICATION NUMBER
APBO0/ Westinghouse 2-27-80 DE-ACD3-00SF 18495
a WBS ELEMENT CODE 5 WBS ELEMENT TITLE
11 Quality Assurance
8 INDEX LINE NUMBER 7 REVISION NUMBER AND AUTHORIZATION 8 DATE
2
9 APPROVED CHANGES
10 SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER
12, ELEMENT TASK DESCRIFTION
o Qo Content
Direct Labor
Purchased Material and Service
Computer ' 'sage
Travei ana wiving
Overhead
Cost of Money
G&A
b Ischnical Contens
Work breakdown structure element 1.1 requires the following WBS elements to be completed. available or
ongoing
111 Quality Assurance Plan
1.1.2 Quality Assurance Programs
113 Quality Assurance Administration
¢ Work Statement
Develop and submit to DOE a Quality Assurance Plan within (CORL No. 16) 60 days after contract award
Admintster program which impiemaents requirements of ANSIASME NQA-1 “Quality Assurance Program
Requirements for Nuclear Facilities " Perform internal and supplier audit and surveillance. Perform records
managemant
31856 15030890 210



Westinghouse Electric Corporation DE-AC03-908SF 184985 March 12, 1990

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART Il - ELEMENT DEFINITION

PROJECT TITLE PARTICIPANT < DATE 3 IDENTIFICATION NUMBER

APB00 Westinghouse 2-27-90 CE-ACOS-B0SF 18405

WEBS ELEMENT CODE WEBS ELEMENT TITLE

12

Reliability Avaﬂ‘bm’y and Ma-r\lamatmv'y RAM)
Admiristration

INDEX LINE NUMBER 7 REVISION NUMBER AND AUTHORIZATION
6

APPROVED CHANGES

SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

ELEMENT TASK DESCRIPTION
Gost Contgnt

Direct Labor
Purchased Materia
Computer Usage
Travel and Living
Uverhead

Cost of Money
G&A

Technical Content

Work breakdown structure element 1.2 requires the following WBS elements to be completed. available or
ongoing

! RAM Pilan

122 RAM Program Administratior

123 Design Interface and Coordination

| Coordination of Operations and Maintenance

Work Statement

Develop and submit to DOE APBO0 RAM Plan within (CORL No. 15) 80 days after contract award. Administer
the plan which establishes. implements and maintains program in accordance with MIL-STD-7858 MIL-STD-

470A and Appendix A of sach MIL-STDS

b 0508




Westinghouse Electric Corporation DE-AC03-908F 18495 March 12, 1990

U.S DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART il - ELEMENT DEFINITION

DOE P332 11
AL "1
1 PROJECT TITLE PARTICIPANT 2. DATE 3. IDENTIFICATION NUMBER
APS00 Westinghouse 2:27-90 DE-ACO03-90SF 18495
4 WBS ELEMENT CODE 5 WBS ELEMENT TITLE
13 Configuration Management Administration
6 INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION 8 DATE

"

9 APPROVED CHANGES

10. SYSTEM DESIGN DESCRIPTION 11 BUDGET AND REPORTING NUMBER

12. ELEMENT TASK DESCRIPTION
&  CosiContgnt

Direct Labor
Purchased Mater al
Computer Usage
Travel and Living
Overhead

Cost of Money
G&A

b)  Leghnical Content

Work breakdown structure element 1.3 requires the following WBS eiements 1o be completed. available or
ongoing

1.3.1 Configuration Management Plan
132 Configuration Managem: nt Program
133 Contiguration Management Program Administration

¢ Work Statement

Develop and submit to DOE Contiguration Management Plan (CORL No. 14) within 60 days atter contract
award. Administer program which provides programmatic control 1o ensure that a formal review and approval
process 18 maintained for changes to technical, schedule, and cost baselines

11856 15030890 2-12




Westinghouse Electric Corporation DE-ACO03-908F 18495

U.S. DEPARTMENT OF ENERGY
WORK BREAXDOWN STRUCTURE DICTIONARY
PART Il « ELEMENT DEFINITION

March 12, 1990

PROJECT TITLE PARTICIPANT

APGO0/ Westnghouse

IDENTIFICATION NUMBER
2-27-9( DE-ACO03-90SF 18498

WBS ELEMENT CODE WES ELEMENT TITLE

14 Pv:ygvam Control

INDEX LINE NUMBER REVISION NUMBER AND AUTHORIZATION
15

APPROVED CHANGES

SYSTEM DESIGN DESCRIPTION 11 BUDGET AND REPORTING NUMBER

ELEMENT TASK DESCRIPTION

B ”

ntant

Direct Labor
Purchased Materia
Computer Usage
Travel and Living
Overhead

Cost of M("‘Q‘y
S&A

Technical Content

Work breakdown structure alement 1 4 requires the ?~;\llowmg WES elements 10 be
:)'Ogul'lv;"

141 F"‘.g'aw Management Plan
142 Pr gram Agdministration and Control

!!Sﬂl\ s'alﬁ'hgﬂ‘!

Develop and submit to DOE APSOC Program Management Plan within 8(
program which provides the methods and procedures used 10 collect and integrate the
technical informatior

Prepare detailed schedules and budgets. provide project status, identity potential problem areas
project performance information 1o DOE morithiy

completed, available or

0 days after contract award. Administer

Cost, sChedule, and
Comply with DOE Uniform Reporting System (URS) Guidelines and DOE 4700 1

Qe;)orY

JIRNE 1o 0808




Westinghouse Electric Corporation DE-AC03-908F 18495 March 12, 1990

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY

PART Il « ELEMENT DEFINITION
00 Fraae
aE '3
1 PROJECT TITLE/PARTIC'PANT 2. DATE 3 IDENTIFICATION NUMBER
APGOO Westinghouse 2:27-80 DE-AC(3-00SF 18405
) WEBS ELEMENT CODE § WBS ELEMENT TITLE
16 Program Reviews and Reports
6 INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION 8 DATE
18
8  APPROVED CHANGES
-
10, SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER
12 ELEMENT TASK DESCRIPTION
8 Qost Content
Direct Labor
Purchased Material
Trave! and Living
Overhead
Cost of Money
GAA
b)  Iechnical Content
Waork breakdown structure element 1.6 requires the following WBS elements to be completed. available or
ongoing
151 Program Reviews and Reports
1.6.2 Design Review Reports
153 CDORLs and other DOE Topical Reports
164 Executive Board Reviews
¢ Work Statement
Prapare and submit to DOE and project participants program review reports which summarize technical
progress. current design status and program cost status within 30 days atter the semi-annual design review
Prepare and submit to DOE design reviews (CDRL No. 7) that summarize activities and findings associated with
APB00 principal design review within 30 days ahter design review. Prepare and issue 1o DOE plans, lists
documanis and reports identif'ed in DOE's Contract Data Requirements List (CDRL) specifications. Prepare
reports from Executive Board Reviews as appropriate

51656 15 050890 2-14



Westinghouse Electric Corporation DE-ACO03-908F 18495 March 12, 1990

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART Il - ELEMENT DEFINITION

PROJECT TITLEPARTICIPANT 2. DATE

IDENTIFICATION NUMBER

APB00 Westinghouse 2-27-90 DE-AC03-908F 18495

WBS ELEMENT CODE . WBS ELEMENT TITLE

16 Subcontract Management

INDEX LINE NUMBER REVISION NUMBER AND AUTHORIZATION

23

APPROVED CHANGES

SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

ELEMENT TASK DESCRIPTION
Cost O gntent

Direct Labor
Purchased Materia
Computer Usage
Subcontracted Effort
Overhead

Cost of Money

G&A

Technical Content

Work breakdown structure element 1 8 requires the following WBS ¢laments to be available or ongoing

6.1 Subcontract Management Plar
6
6

ost'Schedule Monitoring (subcontractors)

1
1 C
1 Subcontract Administration

|
2
L
J

Work Statement

identity cost and schedule baselirnes of subcontractors and measure performance 10 ensure that the work of all
subcontractors (s integrated into the work effort in accordance with PL 95-9507 Monitor subcontractor activity
to ensure that overall management control criteria are met. Administer pian which involves review and

gemonstraton of all elements of the subc ontract work scope




Westinghouse Electric Corporation DE-AC03-908F 18495 March 12, 1990

(.8 DEPARTMENT OF ENERGY
WORK B} EAKDOWN STRUCTURE DICTIONARY

P4 AT Il - ELEMENT DEFINITION
DOE F1338 1
(11.84)
| PROJECT TITLE PARTICIPANT 2. DATE 3 IDENTIFICATION NUMBER
APB00 Westinghouse 2:27-80 DE-AC03-90SF 18405
4 WES ELEMENT CODE $ WBS ELEMENT TITLE
2 Design Management
6 INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION 8 DATE
28
El APPROVED CHANGES
10 SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

12, ELEMENT TASK DESCRIPTION
&)  CostConient

Direct Labor

Purchased Material and Service
Computer Usage

Travel and Living

Overhead

ost of Money

G&A

0) achnical Content
WBS Element 2 1 requires the following WBS elements to be completed and avallable

21.1 Design Basis Documentation

212 EPRI ALWR Utility Requirements Document Review
213 Plant Computer-Aided Engineering/Data Base

2.1.4 Design Intagration

2.1.5 Reliability, Availability, Maintainability

¢ ok Slalement

Prepare and revise Design Basis Documents (CORL No. 1, 2. 3. 4,5, 8. 7, 8). Conduct review of EPRI ALWR
Utility Requirements and prepare evaluation reports.  Establish and maintain plant CAE data base including

configuration control. Perform plant-level design integration checks. Perform RAM evaluations 1o guide
detalled design

1850 1 b 03080 2-16



Westinghouse Electric Corporation DE-AC03-908F 184985 March 12, 1990

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART Il - ELEMENT DEFINITION

PROJECT TITLE PARTICIPANT IDENTIFICATION NUMBER

APB00 Westinghouse 2279 OE-ACO3-808F 18495

WBS ELEMENT CODE WBS ELEMENT TITLE

2.2 Plant Systems

INDEX LINE NUMBER REVISION NUMBER AND AUTHORIZATION
34

APPROVED CHANGES

SYSTEM DESIGN DESCRIPTION 11 BUDGET AND REPORTING NUMBER

ELEMENT TASK DESCRIPTION

~

. E! » nn'ﬁ nt

Direct Labor

Purchased Material and Service
Computer Usage

Travel and Living

Overhead

Cost of Money

G&A

r

chnical Content

WEBS Element 2.2 requires the following WBS slements 1o be completed and available
Reactor System 228
Reactor Coolant System 229
Reactor Coolant System Major Components 2210
Nuclear Fluid Systems

Steam and Power Conversion Systems

Auxiliary Fiuid Systems

Main Control Room Emergency Control

Room, Technical Support Center

Instrumentation and Control Systems
Electrical Systems

Heating, Ventilation, Air Conditioning
Systems

Radioactive Waste Treatment Systems
Mechanical Handling Systems

Water and Waste Treatment Systems

0o o N

oYM

I SE SRR

n N

Work tement

Develog aesign requiremaents JdrawinQgs. analysis descriptions and specifica

tions for the reactor. core reactor
coolant system and major ¢

omponents. plant fluid systems and equipment, control rooms. 1&C systems
electrical systems, HVAC systems, and mechanical handling systems

ViBHE. 1 b O308N




Westinghouse Electric Corporation DE-AC03-908F 18495 March 12, 1990

U.S DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART Il - ELEMENT DEFINITION
DOk #1302 1
AR T
| PROJECT TITLE PARTICIPANT 2. DATE 3. IDENTIFICATION NUMBER
APB00 Westinghouse 2:27-90 DE-AC03-90SF 18495
4 WBS ELEMENT CODE § WBS ELEMENT TITLE
23 Plant Arrangement and Construction Methods
8 INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION 8 DATE
48
8  APPROVED CHANGES
10. SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

12, ELEMENT TASK DESCRIPTION
CoalContent

Direct Labor

Purchased Material and Service
Computer Usage

Travel and Living

Overhead
Cost of Money
G&A

b)  Iechoical Content
WBS Element 2.3 requires the following WBS elements to be completed and available
2.3.1 General Arrangement 23.8 Construction Methods
23.2 Plant Design - Nuclear Island 239 Capital Cost Estimate
233 Modulanzation 2310 Plant Design - Turbine island
2.3.4 Architectural Features 2311 Plant Design « Annex Building
235 Site Envelope 23.12 Plant Design - Solid Radwaste Building
2.3.8 First Unit Project Plan and Schedule 2.3.13 Plant Design - Circulating Water
2.3.7 Construction Plan and Schedule Pumphouse and Cooling Tewers

?3.14 Plant Design - Miscellaneous Building
) Work Statement

Develop G&A drawings. Develop layout routing of piping, HVAC duct and cable tray. Perform PIDING @nd SUPPGNS analyses
Develop madule requirements, analysis, specficatons and fabncation methods Deveiop plant architectural leatures specifications
and drawings. Prapare site envelope design parameters. Develop first unit project planvschedule and construction plan/schedule
(CORL No. 12). Develop plant construction methoos. Prepare plant capial cost estmate (CORL No 13)

51656 1b-050890 2-18



Westinghouse Electric Corporation DE-AC03-90SF 18495 March 12, 1980

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART Il « ELEMENT DEFINITION

PROJECT TITLE PARTICIPANT 2. DATE IDENTIFICATION NUMBER

APB0O0 Westinghouse 2-27-90

DE-AC03-80SF 18485

WBS ELEMENT CODE WEBS ELEMENT TITLE

24 Structural Design and Analysis

INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION
63

APPROVED CHANGES

SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

ELEMENT TASK DESCRIPTION

o8l Lontant

Direct Labor

Purchased Material and Service
Computer Usage

Travel and Living

Overhead

Cost of Money

G&A

Technical Content

WBS Element 2 4 requices the following WBS elements 10 be completed and available

241 Structural Design Criteria
242 General Construction Specifications 2
243 Seismic Analysis

244 Nuyclear Isiznd Structures 2410
245 Containment Vessel

248 Turbine Island Structures 2411
247 Annex Building Structures

48 Solid Radwaste Building Structures

49 Diesel Generator Building Structures
Included in 24.7)

Access Control Building Structures
(Included in 2.4.7)

Circulating Water Pump House Structure
2412 Miscellansous Structures

Otk men

Develop requirements. analysis, specifications and drawings for plant structures

31836 15 030890




Westinghouse Electric Corporation DE-AC03-90SF 18495 March 12,1990

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY

PART Il - ELEMENT DEFINITION
DOE F1332 11
(1184
1 PROJECT TITLE PARTICIPANT 2 DATE 3 IDENTIFICATION NUMBER
APB00/ Westinghouse 2-27-90 DE-AC03-80SF 18495
4 WES ELEMENT CODE 5 WBS ELEMENT TITLE
25 Plant Analysis
€ INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION 8. DATE
76
9 APPROVED CHANGES
10. SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

12 ELEMENT TASK DESCRIPTION
a)  Cost Content

Direct Labor

Purchased Material and Service
Computer Usage

Travel and Living

Overhead

Cost of Money

G&A

b)  Iechnical Content
WBS Element 2.5 requires the following WBS elements to be completed and available

2.5.1 Protection System Functiona: Analysis and Requirements
252 Control System Functional Analysis and Requirements
253 Reactor Coolant System Design Transients Analysis
254 Shielding and Radiation Analysis

255 Hazards Analyses

2586 Emergency Cperating Procedures

¢)  Work Statement

Perform plant-leve! analyses to establish protection and control systems functional requirements, reactor
coolant system design transients, radiation environments and shielding requirements, design capability to
withstang natural and plant internal hazards and prepare emergency operating guidelines

31856 15030890 2-20



Westinghouse Electric Corporation DE-AC03-908SF18495 ' March 12, 1990

U.S. DEPARTMENT OF ENERGY

WORK BREAKDOWN STRUCTURE DICTIONARY
PART |l - ELEMENT DEFINITION

DOE #1332

11.44)

PROJECT TITLE PARTICIPANT
APB00/Westinghouse

3. IDENTIFICATION NUMBER
DE-AC03-805F 18495

WBS ELEMENT CODE 5 WB. NT TITLE

28 Testing Programs

INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHOF IZATION
83

APPROVED CHANGES

SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

ELEMENT TASK DESCRIPTION
Gost Content

Direct Labor

Purchased Matenal and Service
Computer Usage

Travel and Living

Overhead

Cost of Money

G&A

Technical nten

WBS Element 2.6 requires the following WBS elements to be completed and available

2.6.1 Reactor Coolant Pump Flow Test 287
282 Thermal Hydraulic Reactor Vessel Internals Test
283 Incore Instrumentation Test 268
284 Departure from Nucleate Boiling (DNB) Test 269
265 Passive Containment Cooling System Water
Distribution Test 2810
2686 Passive Contanment Cooling System Heat 28611
Transter Test

Passive Containment Cooling Systern
Wind Tunnel Test

Long-term Cooling Test

Automatic Depressurization System
Hydraulic Test

Component Tests

Development Test Extensions

Wor man

For each test. develop requirements, plan design and fabrication documents. Fabricate test ‘acility and
conduct tests. Analyze test results and prepare test report

J 1886 150008




Westinghouse Electric Corporati. ... DE-AC03-90SF 18495 March 12, 1990

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART |l - ELEMENT DEFINITION

DOE Frage
(11 484
1 PROJECT TITLE'PARTICIPANT 2. DATE 3. IDENTIFICATION NUMBER
APB00 Westinghouse 2-27-90 DE-AC03-90SF 18495
4 WBS ELEMENT CODE §. WBS ELEMENT TITLE
31 Perform Safety Analysis and Evaluations
6 INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION 8. DATE
96

9 APPROVED CHANGES

10. SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

12. ELEMENT TASK DESCRIPTICN
a)  CestContent

Direct Labor

Purchased Material and Service
Computer Usage

Travel and Living

Overhead

Cost of Money

G&A

b)  Iechnical Content
WBS Element 3.1 requires the foliowing WBS elements to be completed and available
3.1 1 Design Basis Accident Analysis

312 Probabilistic Risk Assessment
J1.3 Licensing Basis Commitment Management

¢)  Work Statement

Perform design basis accident analyses for all accidents required for SSAR. Perform Level 1, 2 and 3 PRA
analyses. Establish and maintain a baseline of plant licensing requirements throughout the program

3185€.15.030890 2-22



DE-AC03-90SF1849% March 12, 1990

U.S. DEPARTMENT OF ENERGY
WORK BREAXDOWN STRUCTURE DICTIONARY
PART Il - ELEMENY DEFINITION

DOE F1932 11
1184

PROJECT TITLE PARTICIPANT 2. DATE 3. IDENTIFICATION NUMBER

APB00/ Westinghouse 2-27-90 DE-AC03-90SF 18495

WBS ELEMENT CODE 5 WBS ELEMENT TITLE

32 Safety Documentation

INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION
100

APPROVED CHANGES

SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

ELEMENT TASK DESCRIPTION

~

{ ntant

Direct Labor

Purchased Material and Service
Computer Usage

Travel and Living

Overhead

Cost of Money

G&A

Technical Content

WES Element 3.2 requires the fcllowing WBS slements 1o be completed and available

3.21 Licensing Review Basis Documentation

322 Key Licensing Issues Review

323 Standard Safety Analyses Report

3.2.4 Probabilistic Risk Assessment Documentation

3.25 Inspections, Tests, Analysis and Acceptance Criteria Document

Work ment

Prepare Licensing Review Basis document (CORL No. 11) and obtain NRC agreement. Prepare
bases for key licensing issues and obtain NRC agreements. Prepare the SSAR (CORLNo. 9) and submit to

NRC. Prepare PRA (CDRL No. 10) documentation and submit to NRC with or in the SSAR. Prepare ITAA
document and submit to NRC with SSAR

resolution

11856 1 b- 0308




Westinghouse Electric Corporation DE-AC03-90SF18495 March 12, 1990

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART Il - ELEMENT DEFINITION

DOE F1332 11
(1184
1 PROJECT TITLE'PARTICIPANT 2 DATE 3. IDENTIFICATION NUMBER
APB00/'Westinghouse 2-27-80 DE-ACN3-90SF 18485
4 WBS ELEMENT CODE 5 WBS ELEMENT TITLE
33 Defense of Application for Final Design Approval
6 INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION 8 DATE
106

9 APPROVED CHANGES

10. SYSTEM DESIGN DESCRIPTION 11, BUDGET AND REPORTING NUMBER

12, ELEMENT TASK DESCRIPTION
a)  Cost Content

Direct Labor

Purchased Material and Service
Computer Usage

Travel and Living

Overhead
Cost of Money
G&A

b) Tech ;ontent

WES Element 3.3 requires the following WBS elements to be completed and available

3.3.1 Question and Comment Resolution
3.3.2 Safety Evaluation Report Open items Resolution
3.3.5 ACRS Review Support

¢)  Work Statement

Provide additional information to NRC as required to support NRC review of the SSAR, PRA. and ITAA
documentation. Respond to NRC questions. Provide resolution bases for NRC open items and obtain NRC
agreements. Attend ACRS review meetings and provide information as required to support ACRS review

11858 15-030890 2-24



Westinghouse Electric Corporation DE-AC03-90SF18495 March 12, 1990

U.S. DEPARTMENT OF ENERGY
WORK BREAKDOWN STRUCTURE DICTIONARY
PART Il - ELEMENT DEFINITION

PROJECT TITLE/PARTICIPANT DATE 3. IDENTIFICATION NUMBER

APB00/'Westinghouse 2-27-90 DE-AC03-90SF 18495

WBS ELEMENT CODE WBS ELEMENT TITLE

34 Defense of Application for Final Design Approval

INDEX LINE NUMBER 7. REVISION NUMBER AND AUTHORIZATION
110

APPROVED CHANGES

SYSTEM DESIGN DESCRIPTION 11. BUDGET AND REPORTING NUMBER

ELEMENT TASK DESCRIPTION
Cost Content

Direct Labor

Purchased Material and Service
Computer Usage

Trave! and Living

Overnead

Cost of Money

G&A

Technical Content

WBS Element 3 4 requires the following WBS slements to be completed and available
341 Preparation of Petition for Rulemaking

342 Interaction with NRC and NRC Staff

343 Hearing Support

J 44 Final Rule Review

Work ment

Develop and present application for Design Certification Rulemakin
discussions with NRC and NRC staff to support the rulemakin
for the hearing process. Conduct a review of the final rule

g to NRC. Conduct meetings and
g process. Provide technical and legal support
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Section 3 Description of Tasks

3.0 STATEMENT OF WORK
(Contract Attachment [)

Westinghouse's scope of work encompasses the
engineering, management and execution of the
detailed design, and design certification of a
simplified, passive, advanced light water reactor
plant of 600 MWe nominal output power rating
(hereafter known as AP600)

The scope of work encompasses the AP600 plant
consisting of a Nuclear Island and the associated
balance of plant scope. The design certification effort
for the AP600 will obtain NRC final design approval
and design certification for the AP600 under the
NRC Standard Plant Licensing Policy. The final
product will be an NRC certified AP600 plant design,
ready for site-specific engineering, procurement and
construction.

The task descriptions that follow provide a brief
summary of the work to be performed by
Westinghouse under this contract. The work is
organized into three specific Work Breakdown
Structure (WBS) elements: 1.0 Program
Management, 2 0 Detailed Design and Development,
and 3.0 Design Certification

Additional details concerning the work scope to be
performed can be found in the AP600 Program Work
Plan and WBS.

1.0 Program Management

The objective of the AP600 Program
Management effort is to provide quality
assurance, RAM administration, configuration
management, program control and subcontract
management programs that comply with DOE
requirements, including ANSUASME NQA-1,
MIL-STD-785B and DOE/MA-0203 The effort
involves preparing and submitting to DOE the

32220 (Pt. 1): 1b-030990 3-1

2.0

following plans/documents. 1) Quality
Assurance Plan, 2) RAM Plan, 3) Configuration
Management Plan, 4) Program Management
Plan, and 5) Subcontractor Management Plan.
These plans describe the procedures to be taken
to develop cost, schedule and technical
baselines, monitor and report project
performance, monitor subcontractor
performance and ensure baseline integrity
through rigorous change control processes.

The program management effort is comprised of
the following Level 2 elements

1.1 Quality Assurance

1.2 Reliability, Availability and Maintain-
ability RAM Administration

13 Config-uration Management
Administration

1.4 Program Control

1.5 Program Reviews and Reports

1.6 Subcontract Management

Deteiled Design and Development

The objective of the Detailed Design and
Development effort is to complete the detailed
design and development of the AP8OO0
Simplified Passive ALWR Plant. The effort
involves preparing and revising Design Basis
Documents; establishing and maintaining the
plant CAE data base. and performing RAM
evaluations to guide the detailed design effort.
The AP600 plant design will be evaluated for
compliance with the EPRI ALWR utility
passive plant requirements document as they
become available from EPRI.

Westinghouse will develop design
requiraments. drawings, analysis, descriptions
and specifications for the reactor, core, reactor
coolant system and major components, plant
fluid systems and equipment, control rooms,
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I&C systems, electrical systems, HVAC

systems and mechanical handling systems

Westinghouse will develop G&A drawings,
develop layout routing of piping, HVAC duct
and cable tray. perform piping and supports
analysis. Module requirements, analysis
specifications, and fabrication methods will be
developed. Plant construction methods and a
capital cost estimuate will be prepured All
requirements, analysis, specifications and
drawings will be developed for AP800 plant
structures

Plant-level analysis for protection and control
systems functional recuirements, design
transients, and shielding requirements will be
performed. Emergency operating guidelines
will be prepared Testing requirements and
plans will be developed for each proposed
AP600 test. Test facilities will be fabricated.
and tests including various component and
baseline tests, will be performed to
verify/confirm detailed design. Test reports
will be prepared and issued

The Detailed Design and Development effort is
comprised of the following Level 2 elements

Design Management

Plant Systems

3 5 - 4 . . e -
lant Arrangement and Construction

Methods

Structural Design and Analysis

Plant Analysis

2.8 Testing Programs
Design Certification

The objective of the design certification effort is
to obtain NRC Final Design Approval and
Design Certification for the detailed plant
design under NRC Standard Plant Licensing
Policy. This effort involves performing design

basis accident analysis for all accidents
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required for SSAR; performing Level 1, 2 and 3
PRA analysis; and establishing and
maintaining a baseline of plant licensing
requirements throughout the life of the AP800
Program

Westinghouse will prepare a Licensing Review
Basis Document, and obtain NRC agreement
In addition, the SSAR, PRA, and ITAA will be
prepared and submitted to the NRC
Additional information will be prepared and
provided to the NRC as required to support
review of the SSAR, PRA and ITAA, and to
support ACRS review

Westinghouse will develop and present

pplication for design certification rulemaking
to NRC, and will provide all necessary support
for the rulemaking/hearing process

The Design Certification effort is comprised of
the following Level 2 WBS elements

3.1 Perform Safety Analysis and Evaluations

3.2 Safety Documentation

3.3 Defense of Application for Final Design
Approval

3.4 Design Certification Rulemaking Support

Technical Documentation

Westinghouse will provide technical documentation
in accordance with the following

Preparation and delivery of all plans, lists, and
documents identified in the Contract Data
Requirements List (CDRL) (Attachment VII) as
specified in the CDRL

Based on the information contained in the
System Design Description List, Design
Drawings List, Design Specifications List
Safety Analyses List, and Miscellaneous
lechnical Documents and Drawings List. DOE
and Westinghouse will jointly decide which
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specific documents and drawings to add to the
CDRL as deliverables

Based on the information contained in the
Design Review List, DOE and Westinghouse
will jointly decide which Design Review
Reports will be added to the CDRL's
deliverables. Design review reports will be
delivered to DOE for information not more than
30 days after the review is conducted

Preparuiion and delivery of all plans and
reports identified in the Reporting
Requirements Checklist (Attachment II) as
specified in the checklist

Any data identified for delivery to DOE in the
above paragraphs, which is also defined as
limited rights data or copyrighted data not first
produced in the performance of this contract
shall be furnished in accordance with the
provisions stipulated in Clauses [ 102(n) and
1.047.

Requests for such limited rights and/or
copyrighted data shall be honored from the
Contracting Officer, the DOE Project Manager,
or the DOE Program Manager, as identified in
Clauses G.002, paragraph (d) and G 003,
pai ... aphs (a) and (b)

The following is a list of subject matter
headings which the Contractor asserts may
contain limited rights data and/or copyrighted
data and which may be delivered in accordance
with the provisions stipulated in FAR
52.227-14, "Rights in Data - Generai" as set
forth in Clauses [1.047 and [.102(n),
subparagraph (g)(2).

1)  Specific Design Documents, design
specifications, and Drawings which

3-3
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2)

3)

4)

5)
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identify proprietary material designs,
dimensions, colerances, etc.

Individual System Descriptions which
describe proprietary processes, component
features, or specifications. Generally this
information would be beyond SSAR level
of detail

Detailed Design Requirements and
Design Parameters (e g Drawings)
beyond SSAR level of detail

Censtruction Plan which contains
Westinghouse/subcontractor proprietary
techniques.

Cost Estimates which disclose
Westinghouse/subcontractor proprietary
cost elements

The following notes apply to this list:

(1) Documents delivered that are
encompassed by this list shall be
added to the Contracts Data
Requirements List (CDRL),
Attachment VII. The item shall be
marked with an asterisk next to it, in
order to denote that it contains
limited rights data and/or copyright
data. This list will be updated on a
periodic basis and may be
incorporated as part of the contract
at DOE's unilateral option.

(i) DOE reserves the right to require the
contractor to substantiate the
propriety of any applied markings in
accordance with Clause [.102(n)
paragraph (e)
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3.1 PROGRAM MANAGEMENT

Program management activities are organized into
six level 2 elements - quality assurance, reliability
availability and maintainability, configuration
management, program control, program reviews and
subcontract management

WBS Element 1.1 Quality Assurance
Purpose

Quality Assurance comprises all those planned and
systematic actions necessary to provide adequalte
onfidence that the Letailed Design and Design
Certification Program is accomplished correctly and

in compiiance with the governing requirements

Provided below in the quality assurance QA) WBS is
a brief description of the QA activities for the AP800
Detailed Design and Design Certification Program
This structure provides a description of the elements
and work activities necessary to plan, direct, and
control quality functions of Westinghouse and

suppliers
Approach

Within 60 days after contract award. W estinghouse
will submit to DOE an AP800 specific QA plan. The
Plan will be implemented through a quality
assurance program and procedures. The program
and procedures will provide for activities designed to
assure effective implementation of and compliance
with the governing requirements

1990 Plan
® Submit AP600 Quality Assurance Plan

WBS Element 1.1.1 Quality Assurance Plan

Responsibility of Westinghouse
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Purpose

The AP600 Quality Assurance Plan (QAP), to be
submitted within 60 days of contract award, will
describe the Westinghouse quality assurance
commitments and programs to be used to control the
AP600 Detailed
Design and Design Certification Program

quality activities effecting the

Approach

The Quality Assurance Plan will be developed based
on proven programs and procedures that comply with
10CFR50 Appendix B, NRC Regulatory Guides
NQA-1, and other governing industry codes and
standards. Thke Plan will describe the existing
quality assurance programs supplemenied as
necessary to address AP600 specific requirements. A
key feature of the Plan will require that major
suppliers develop a Quality Assurance Progrem
Description (QAPD) to show how their existing
quality assurance programs, supplemented as

necessary, will be applied to AP600 work
1990 Plan

@ The AP600 Quality Assurance Plan will be
prepared and submitted to the DOE within 60

Wil

days of contract award

WBS Element
Programs

1.1.2 Quality Assurance

Responsibility of Westinghouse and all subcon
tractors

Purpose

QA program activities include

Design and procurement quality engineering

Records maintenance
Quality surveillance and Westinghouse
subcontractor ey aluations and audits

Customer interfaces and audits of Westinghouse
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® QA program maintenance

9 Internal audits within Westinghouse

Approach

Design and procurement quality engineering
activities include ensuring that work is performed in
accordance with the AP600 QAP and in place quality
programs, and reviewing and approving items such
as procurement documents, design specifications,
non-conformance reports and corrective actions
proposals. A portion of the activities will be
performed at supplier facilities to review, monitor
and witness quality activities such as; design
documentation procurements, tests, and to perform
in-depth audits to ensure that quality program
effectiveness is maintained

Records maintenance work activities provide for
imnitiation and coordination of records criteria and
flow schedules (e g

, responsibility, what, how, how

long, and where). Criteria needed to assure
generation, traceability, maintenance, and retention
of quality documentation for AP800 will be included
QA data packages received suppliers are also
indexed, microfilmed, and maintained In place
procedures will be coordinated with program
configuration management procedures to ensure all
records are maintained and compatible with each
other. Departments and individuals responsible for
quality records have been trained and will be kept
appraised of records criteria. Records technicians'
work tasks pertain only to records with no other

distracting activities assigned

Quality surveillance
Westinghouse suppliers ensure that suppliers have
implemented effective QA programs. Evaluations
are used to determine capability of performing
technical and quality functions Such evaluations
will be conducted with both new and existing
suppliers to ensure activities, including design and
test control, are being conducted in accordance with
their approved QA programs Surveillance may be
conducted during design, test article manufacture

evaluation and audits of
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and testing of systems and components Surveillance
includes witnessing of important test preparation,
performance, and results

Westinghouse will also coordinate and monitor o1
observe customer audits at the Westinghouse
suppliers’ facilities. Audit responses to customet
audit reports are coordinated and controlled by QA
Customer audit findings (if any) are evaluated by
Westinghouse to ensure that corrective actions have

been effectively implemented in a timely manner

QA program maintenance provides for the inclusion
of special AP600 quality program criteria in
Westinghouse QA Policies and Procedures. This
activity aiso includes review of new regulations,
codes, and standards, revising and updating quality
programs and procedures to these latest criteria as
the program progresses

Internal audits are performed on a planned and
scheduled basis in accordance with QA procedures
Personne! performing these audits are qualified in
accordance with NQA-1 and use the services of other
technically competent personnel to ensure
compliance to codes, standards, and quality program
procedures. Supplemental audits are performed on a
scheduled or unscheduled basis when needed to
correct areas of concern. Corrective actions are

tracked to ensure effective and timely

implementation. The internal audit program and
audits of suppliers are evaluated for an assessment of
QA program effectiveness and to identify potential

prm)l(- ms for management evaluation and action

1990 Plan

The evaluation and qualification of suppliers

The review of all procurement documents (e.g..
design specifications, purchase requisitions, ete.)
Preparation, review and approval of project

specitic quality assurance procedures

Auditing of suppliers compliance to quality

assurance requirements
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® Auditing of Westinghouse NATD compliance to
quality assurance requirements

WEBS Element
Administration

1.1.3 Quality Assurance

Responsibility of Westinghouse
Purpose

This activity comprises QA administration
functions. Its primary responsibility is management
and direction of the QA functions within
Westinghouse

Approach

The activity provides for the coordination and
direction of work cescribed in WBS1.11 and 1.1.2
QA administration also includes collection and
control of man hours, assignment of personne!
scheduling, and quality program training

1990 Plan

Stafl quality assurance function to authorized
level

Train staff

Provide direction of work described in WBS 1.1 1
and WBS 1,12

WBS Element 1.2
Engineering

RAM and Systems

Purpose

The RAM and Systems Engineering function is to
ensure application of a comprehensive RAM Plan to
all phases and activities of the AP800 program, and

to provide the technical direction and coordination of

the program to assure a variety of technical
performance, utility participation, funding and other
program goals are achieved with assurance and
discipline

'b-030890
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Approach

Systems Engineering will perform various activities
related to the AP600 development including: 1)
Functional requirements analysis, allocation, and
integration. 2) lraplement administrative and
technical controls for the coordinated application of
the RAM program throughout the design and
development process, in accordance with the task
descriptions of MIL-STD-785B and MIL-STD-470A,
interfacing with all safety (PRA), licensing, QA, and
subcontractor activities to assure program objectives
are met. (Detailed description of the RAM program
elements is contained in section 6.6.2 and technical
task description is provided in WBS element 2.1.5)
3) Coordination and integration of other engineering
specialties including Spare Parts, Maintenance
Issues, Transportability, Productional and O&M
Prediction and Estimation Activities. 4) Perform
systems effectiveness and program risk evaluations
utilizing the systems engineering process. 5)
Evaluate program system and development efforts
against the planned technica! performance, cost, and
schedule goals. 6) Provide overall technical

coordination in areas of utility contacts,

configuration control, system information packages,
and subcontractor interfaces

1990 Plan

® Issue RAM Program Plan
WBS Element 1.2.1 RAM Plan
Responsibility of Westinghouse
Purpose

This task is to develop a RAM Plan that defines: the
RAM tasks and requirements responsive to AP600
Program objectives, assessments to be performed,
and the integration of the RAM evaluation of
program activities, such as safety, QA, PRA, design
certification licensing functions and subcontractors
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Approach

Prepare the RAM Plan

program objectives, 1n accordance

responsive Lo Lh

APGEOI

Lask
'he RAM
AP600

with the
descriptions of MIL-STDs-785B and 407A
Plan will be developed f1
Program objectives and

team members and EPRI to establish u topdown

RAM
Each RAM task will be defined as to

approach for definitior ) LasKs and
b

requirements

purpose, inputs and outputs, methods and

interfacing program activities and organizations. In
addition, the RAM Plan wil

the RAM scheduling and coordination requirements

be developed to define

for efficient interface actions with Westinghouse and
The RAM Plan will be

built around the tasks and actions necessary for the

subcontractor organizations

development of RAM requirements, incorporation of

RAM influence directly into the design process

conduct RAM assessments and integration of

the

RAM Program with interfacing activities
1990 Plan

Completion and delivery of the RAM Plan for DOE
concurrence within 60 davys alter contract award in
gccordance with statement of work M002. and

establishment of program RAM

bjectives, methods

Lasks and intertaces

WBS Element 1.2.2 Reliability, Availability, and
Maintainability (RAM) Program Administration

Responsibility of Westinghouse

Purpose

Perferm the RAM adn ition f
that the RAM Plan

A\P800 Program from the on { de

unction

IS executed ! all phases

'y thr

S51E n

ugh

program compietior
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Approach

Establish RAM Program task performance controls

through work authorization for task budge! and sche

dules. Establish the RAM Plan and direct its imple

ment

ntation by establishing RAM requirements, draw
RAM dut

ng upon the extensive Westinghous¢ Qa
base, the Westinghouse hands-on field experienc
and utility and subcontractor experience. Develop
ing these requirements, their applications in the de

sign process, and RAM assessments of design infor

mation will be done by experienced Reliability Engi
neering personnel under the administrative direction
f Systems Engineering. The RAM Program
integration with interfacing organizations for proper
coordination and feedback of RAM information will

also be administered by Systems Engineering

(

Systems Engineering will establish and direct ad

ministrative controls to ensure RAM Program and
Plan implementation, coordination, and communica

tion including

Quarterly Westinghouse RAM Program
review
Scheduled interface meetings
subcontractors

Commitment ecntrol and tracking
Establishment of standard RAM information

distribution lists

[ncorporation of RAM requirements, guidelines
and allocation documents into the configuration
management system

RAM

subcontractors

Ensure communications

1990 Plan

By use of the administrative tools listed above the

1990 RAM program will be implemented throughout

the APB00 Program to provide assurance of

ichieving program objectives

A8S8eSS Progress

toward these objectives to wdentify potential progran

problem areas for management evaluation and

RAM

action, and to provide input tor design
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improvement

WBS Element 1.2.3
Coordination

Design Interface and

Purpose

The design interface and coordination element
provides for centralized systems integration
Portions of the role are described under WBS
Elements 131, 1.3.2, 212 and 2.1 4, which
describes rcles in configuration control, design
documentation and document review An additional
aspect of systems integration is the establishment
and tracking of technical parameters and functional
requirements for the AP600 design

Approach

Under this WBS element, the tracking of technical
parameters and functional requirements will be
performed by methods of various complexity
depending on the level of data necessary for a
particular parameter to ensure that potential
performance variances are identified and corrective
action taken as necessary to preclude significant
adverse cost or schedule impact. Critical parameters
will be selected tor tracking and will be reported on
to DOE at every major design review milestone

Where appropriate, formal Technical Performance

Measurement techniques will be used in tracking the

technical parameters
1990 Plan

@ The Design Interface and Coordination WBS

element will result in periodic tracking of

technica!l parameters functional
APBDO

Management of potential performance variances

and

requirements, identification to

and status reports to DOE at major design review

milestones

030890

joint efforts between utility

DE-AC03-90SF 18495 March 12, 1990

WBS Element 1.2.4 Coordination of Operations
and Maintenance Estimates

Purpose

The purpose of this task is to identify and coordinate
participants and
Westinghouse for the preparation of the AP600 O&M
estimate

Approach

Systems Engineering will initiate and develop a
format that will be used to estimate the annual
operations and maintenance expenses that the
AP600 plant will require. Systems Engineering will
then actively seek out utility participants who will
be willing to relay recent historical data on
expenditures for O&M to Westinghouse for use in the
program. This historical data will be categorized in
the cost estimate format in a way that would
facilitate comparison to the AP800 plant. Systems
Engineering will then gather relevant design
information that would potentially effect O&M costs
and input this information to the utilities so that a
comparison can be made of their historicai expenses
and potential O&M expenses for the AP600 plant
based on the design differences

1990 Plan

Establishment of a preliminary O&M cost
estimate, as well as, an updated detailed O&M
cost estimate for the AP600 Plant that has been
created out of a joint effort

Westinghouse and operating utilities

between

WBS Element 1.3 Configuration Management
Administration

Purpose

The objectives of the AP8B00 configuration manage
ment (CM) program are to: 1) assist in achieving, at

the lowest cost, the required system, performance
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and operational efficiency, 2) promote the maximum
degree of design and development latitude while
providing the appropriate degree of technicul

configuration control; 3) attain maximum efficiency

in the management of configuration changes with
respect Lo their necessity, benefit, cost, timing and
implementation; and 4) provide a systemutic review
of all changes to ensure that all primary and
secondary effects of the proposed changes are
identified and their cost/benefits are weighed in

making a decision to incorporate that change
Approach

The AP600 CM program is implemented and
controlled by the AP600 Configuration Management
Plan (CMP), methods and
procedures to be used to ensure technizal baseline
integrity. A Configuration Control Board (CCB).
which is chaired by the Deputy Program Director, is
An

integrated data management system is used to

which describes the

established to evaluate all proposed changes

document all changes and revisions. Document
status reports are 1ssued to all program participants
to ensure that the most

recent documentation,

drawings, and specifications are being used
1980 Plan

APB00 Configuration Management Plan

Configuration management procedures

WBS Element 1.3.1 Configuration Management
Plan

Responsibility of Westinghouse
Purpose

The AP600 CMP describes the procedures and

methods that will be used to establish technical,

schedule and cost baselines. 1t also describes how

changes in these baselines are originated, reviewed,

approved and documented. The CMP addresses what

requirements wiil be imposed upon our subcon

0 (Pt b-0308(
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tractors, and hov' they will be monitored against

these requirements
Approach

The CMP will contain information concerning

technical baseline identification, change control
confliguration accounting and auditing procedures
Interface control will also be addressed, as will any
special considerations and/or features of the config
uration management process Procedures for collect
ing, storing, handling, verifving and reporting of

configuration status information will be provided
1990 Plan
® The Westinghouse AP600 CMP (CDRL #14

DRD #M001), will be submitted to DOE 60 days
alter contract award

WBS Element 1.3.2 Configuration Management
Program

\

Responsibility of Westinghouse and all

subcortractors
Purpose

The objective of the AP600 CM program is to provide
effective program control, so that when technical.
schedule and cost baselines are approved, changes to
these baselines are controlled through a formal review
and approval process. This process assesses the
technical, cost and schedule impacts of the proposed

change prior to its approval and implementation
Approach

The four distinct elements in our configuration
control approach are: 1) configuration identification
- establishing an approved baseline; 2) configuration
control - regulating the method of changing es
tablished baselines; 3) configuration accounting -
documenting the results of approval actions; and 4

L'unf':g'urut.u-n audits - \'(‘!'1{\'1(\2 the accuracy and
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traceability of the configuration management
program

The CCB
authority, controls changes to approved baseline
documentation. Changes are proposed to the CCB
via an Design Change Proposal (DCP). A}l
organizations that would be affected by a proposed
change are informed by the organization requesting
the change

as the designated change control

Comments and results of such
coordinating efforts are indicated in the DCP
package submitted for approval. The DCP package
includes: 1) a statement of the problem identified
and a description of the proposed change: 2) a
discussion of the alternatives considered; 3) an
analysis that shows the effect of the proposed change.
4) verification of interface compatibility, §) an
estimate of the cost and schedule impact; 6) proposed
specification and/or interface control document (1CD)
revisions, and 7) the impact on the design if the
change is not incorporated. If the change is approved
by the CCB, the DCP authorizes revision of all

affected baseline program documentation

Westinghouse CM requirements are imposed on all
program participants and subcontractors
Configuration management requirements for
subcontractor/vendor work must be compatible with
Westinghouse specifications for the components,
structure ur service being purchased Specification
baselines are the basis of all requirements for
subcortractors/vendors, including configuration
management requirements. Baseline specifications

are established prior to the start of shop fabrication

1990 Plan

e AP600 Program procedures tha* describe the
preparation, analysis and approval of DCPs will
be prepared and issued for program participants
Procedures will also be developed cn how
baselined Program documentation is revised
following approval of DCPs
CCB meeting minutes will be prepared and

1ssued to all affected program personnel
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WBS Element 1.3.3 Ceonfiguration Management
Program Administration

Responsibility of Westinghouse
Purpose

The CM program administration function will be
executed to ensurs program baseline integrity and
that program garticipants are working with the most
recent, approved versions to AP600 Program
documentation, including, but not necessarily
limited to drawings, specifications; program plans
and related design documentation

Approach

A computerized document status accounting system
will be used to provide current configuration
information. The system uses integrated data base

management techniques to provide the combined

functions of monitoring document status, drawing

release information, hardware ""mf'lguru(mn change
history, and open items. Configuration status
reports, document status reports aand hold status
reports are issued monthly to all program
participants

[ssued documents are revised when engineering
change notices and engineering release orders are
reviewed and approved. Baseline documents include
change control record pages. These pages identify
the affected portions, the authorizing engineering
change notice, and contain the engineering release
order number and revision date

Rigorous interface control procedures will be
n all program participants. ICDs and
drawings will be tightly controlled and followed. and
the status of the [CDs will be included in the AP800
Document Status Reports

imposed

Program Control and Contract Administration will

be responsible for the overall administration of the
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APROD CM i gratr n this capacity this
department will serve as the secretary to the CCB: be
responsible lor the preparation, coordinagtion, and
ssuing of the configuration status reports: and will
support the interface control working groups (ICWGQ)

to document interface
agreements/changes ¢ ansmi 1em ) Lthose

parties invoived in the
1990 Plan

Periodic configuration status reports, document
status reports and hold status reports will be

prepared and issued to all program participants

WBS Element 1.4 Program Control

The program conti ctivity 18 used to plan

schedule, budget, monit and control the APGROG
i'rugrum Lo ensure that all technical, scheduler and
budgetary objectives are met. The program planaing
and control procedures and methods that will be used
to manage the AP600 Detailed Design and Design
Certification Program follow established procedures
for planning, managing. and contr lling technical
workscopes

These techniques, which are described

below in greater detail, have been developed
implemented, ar ned on prior DOE and

commerclal contra
Approach

I'he AP600 WBS serves as the foundation for the

Westinghouse management control svstem [t

provides the structure for th "ganization of all
APB00 costs and for all elements of our program

schedules. As the total identification of all tasks o

be performed on the AP600 Detailed Design and
Design Certification Program, the WBS serves as the

framework f{or | ) g talled

WOrk
authorizations and

work
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The APB00 master schedule, developed from an
wverall systems analysis approach, defines the
milestones and key control dates for tracking and
reporting program status It is supported by
intermediate level schedules, and detailed cost
account plans which are used to measure and report

\ "\b' 18

and updated as

program performance S f the
schedules will be reported
required

Actual costs are collected by the Westinghouse
Integrated Management and Control System
IMACS) through the use of charge numbers. and
compared with the time-phased budget for thut
effort. Performance is also measured through the
application of earned value techniques; variances are
calculated, analyzed and reported. Cost perfermance
reports are prepared and issued, along with variance
analysis reports and corrective action plans, to DOE

and program participants

Formal and informal AP600 Program reviews will be
conducted to assess technical and programmatic
status. A formal commitment control system will be
used to monitor and report status of all prograrm
commitments, internal and external Document
control will be maintained through correspondence
l0gs, a centralized document depository, formalized
change contrel procedures, and a Document Status

Report
1990 Plan

APB00 Program Management Plan

DOE required monthly reports

1990 and 1991 Cost Participation Plans

1990 and 1991 work plans

CSCSC procedures

Request validation of management control
system

WBS Element 1.4.1 Program Management Plan

Responsibility of Westinghouse
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Purpose

The AP600 Program Management Plan (PMP) is an
integral part of the AP600 management control
system. [t describes the methods and procedures
used to collect and integrate the cost, schedule, and
technical information related to the AP600 Program

Approach

Our PMP includes a description of the APB00
Program organization, key personnel, program
responsibilities, planned accomplishments,
management control system, and technical, financial
and administrative support systems and controls

1996 Plan

® The APB00 PMP will be submitted to DOE 30
days after contract award. It will be updated as
required to reflect any changes to our AP600 cost
plan, manpower plan and/or milestone plan, and
any changes made to our management control
system or program organization. Copies will be
provided to all program participants in addition
to DOE

WBS Element 1.4.2 Program Administration
and Control
Responsibility of Westinghouse and all
subcontractors

Purpose

The objective of the program administration and
control activity is to provide comprehensive,
integrated cost and schedule control and follow of the
AP600 Program. Detailed schedules and budgets are
prepared, approved, implemented and followed to
determine program status, assess performance,
predict trends and provide early visibility of
potential problem areas. Critical program
performance information is provided to DOE, the

32220 (Pt 1):1b-030890
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AP600 Program Director, and cognizant program
personnel

Approach

Westinghouse uses an overall systems analysis and
planning approach to define, organize, schedule and
control the AP600 scope of work. In defining and
structuring the AP600 SOW, Westinghouse used a
“top down" approach in which the requirements
derived from the AP600 requirements were cascaded
to lower and lower elements of work. Milestones and
key control points were identified, interrelationships
established and the activities scheduled. The
resulting time-phased network integrates the major
contract deliverables with key events, including
program reviews and additional commitments, and
shows the start and estimated completion dates for
accomplishing the work

The AP600 master schedule, which will be submitted
as part of the annual Work Plan, is supported by
intermediate-level schedules that provide the
necessary level of detail to ensure comprehensive
program planning. These intermediate schedules
are oriented to elements of the SOW for task control
and performance measurement, and serve as the
baseline for generating detailed cost account plans.
The AP600 master schedule will be statused monthly
and updated as required to provide DOE and the
AP600 Program Director with critical program
status information and an early warning system so
that all technical/schedule problems can be quickly
identified, tracked, and resolved

Individual cost accounts are opened for designated
task elements of the WBS. A cost account is the
standard cost coliection point for time-phased cost
planning and reporting. It is the lowest level of the
WBS at which contract task responsibility is
identified, actual costs are accumulated, and
performance is measured.

The cognizant Cost Account Managers (CAMs) are
responsible for planning and exec.uiing time-phased,
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letatled budgets for the manpower and
resources that are required to perform the tech

scope lor the detailed design of the APB00

estimated manpower, materials and computer

arges, and subcontract costs that are required

nthily to accomplish the work provide the basis for
the month-by-month cost account budagel generated
by the AP600 Integrated Project Management
System (IPMS)

review and approve the estimate before the task is

The AP800 Program Director will

budgeted. The summary of these time-phased

budgets represents our APS00 budget baseline, and
serves as the basis for our monthly cost performance

reno et
epores

\s task activity proceeds, [PMS is used to

monitor
cost and manpower performance against the cost
account budget on a cumulative basis and cailculalte
any accumulated variances. Actual costs. both direct
e.g., labor, material equipment, computer charges)
and indirect (overhead, general and administrative

are collected by the Westinghouse centralized

IPMS

Problems with manpower and/or costs are identified

iccounting system and integrated with
and closely monitored through weekly variance
reports, so that potential problems can be identified

and resolved in a timely fashion

individual cost accounts are established for each

ubcontract so that subcontractor/vendor progress
an be measured, monitored, and integrated into out

ystem for tracking and reporting purposes

Following the development of cost account budgets
program status, performance, and variance reporting

in begin. The budget value assigned to the

sources that are required to accomplish the
workscope of the work package wil! be summarized
to the cost account and identified as budgeted-cost-of
BCWS)

work-scheduled The time-phasing of the

WOrK package resources will e consistent with the
|3 )
base ine

schedules Budgeted-cost-of-work

performed (BCWP) will be summarized to the cost
ount when a discrete work package milestone s

romplished. Actual costs incurred as the work
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being accomplished will be collected at the
account level of the WBS and identified as actual
cost-of-work-performed (ACWP) Comparison ol
BCWS to BCWP will provide schedule status

alld

dollars; ACWP to BCWP will provide cost status
Performance for all cost accounts will be summariz
to any desired WBS leve

BCWS

Variances between t
BCWP and ACWP) w

anaiyzed and followed

elements

Document Control

Documents prepared for the APS00 Detailed Design
Program will be issued, controlled, and/or revised per
standard APG00 CM procedure, using engineering
change notices, engineering release orders, and an
appropriate review and approval cvele

ntrol record pages are included in ba
documents. These record pages identify the affe
portion of the document, the authorizing engineerin
change notice, and revision date
A document status system will be used to maintain

ontrol of all AP800 documents A computer data

i il

base will generate a document status report. Th

1S
report will be generated monthly and issued to all
APB00 Program participants A document
depository will be established and all documentation

related to the AP600 Program will be cataloged
Commitment Control

A computerized program management task tracking
system (PMTTS) will be used for APS00 commn

PMTTS will supplement [PMS, tracking

contract commitments, reportable contract

milestones, and internal nonreportable planning

milestones

PMTTS will provide a complete status

report on open program commitments for the AP800

P wram () rector and program prl"'l’.'-;\“"" ind

Jd tiQ

commitments to DOE. This report wi
r each
lescription of the open action items. the
ng party, the reterenced correspondencs

INg the action, and the status of the actior
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relative to its due date. A list of commitments
provided for each "action party” respons
accomplishing them, Completion of action it
be indicated when achieved. Printout sorts cat
made by action party, chronological order
requesting party, and slack time to due date
PMTTS will provide a disciplined method for
recording, documenting, and achieving traceability
it technical priorities, progress, and problems, and

prevent any commitments from being overlooked
1990 Plan

Monthly program status reports will be issued to
DOFE as a means to analyze and evaluate AP800
Program progress, status and costs The
principal management report will be the AP800
Monthly Report, which will contain & status
narrative report, Milestone Schedule/Status
Report; Cost
Management Report; and Cost Performance

Report; Labor Management

Report, Format. Variance Analysis Reports

with associated corrective action pians, will be
prepared when cost and/or schedule variances
exceed DOE approved thresholds

The WBS, its supporting documentation (WBS
Dictionary and WBS/Responsibility Matrix), the
AP600 master and supporting schedule

cost account plans are developed and
3 !

ensure cost and scheduie control

The AP600 Annual Work Plan will initiallv be

submitted to DOE 30 days after contract award
and annually thereafter [t will include the cost

labor, schedule and milestone plans for the

M|

upcoming fiscal year, a narrative description
the tasks and subtasks planned for that vear. and
a summary of activities completed to date by
task The 1991 Work Plan will be

later in 1990

submitted

The AP600 Cost Participatior
submitted to DOE 90 days prior to

government fiscal year. Our

mitial
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will be submitted aiong with the 1990 Wark
Ylan. [t will describe the nature and amount of
wur expected cost participation share for that
vear, including sources of that share. The
Lovernment's participation share, cost share
and total program costs are also addressed The
1991 Cost Participation Plan will be submitted

later in 1990

CSCSC procedures (Il be prepared und
maintained during the life of the APB00

program

WBS Element 1.5
Reports

Program Reviews and

Responsibility of Westinghouse

Purpose

'he Westinghouse AP800 Program Office will use
formal and informal program reviews, program
management performance reports and technica
status reports to ensure that DOE is kept fully
informed concerning total program status. These
reviews will also be used te discuss technical and
programmatic 1ssues and concerns, program trends

\nd potential problem areas
Approach

Formal semi-annual program reviews will be
onducted to evaluate technical progress, current
design status and program cost status. Reports
documenting these reviews will be prepared and
Issued within

30 davs of the review Informal

program reviews will be conducted monthly by the

AP600 Program Director to review program status

1990 Plan

See WBS Elements 1.5.1, 1.5.2. and

descriptions of respective 1990 plans
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WBS Element 1.5.1 Program Review Reports
Responsibility of Westinghouse
Purpose

APB00 program review reports will be prepared and
used to summarize technical progress, current design

status and program cost status
Approach

APB00 program review reports will contain a
summary of program activities to date, current cost
and schedule status, a discussion of problem areas
and their specific corrective action plans, and
expected accomplishments for the following 6
months. Action items resulting from the program
review will also be incorporated into the report

1980 Plan

Each program review report will be prepared and
submitted to DOE and program participants

within 30 days after the program review

Results and findings from monthly program
reviews will be issued, along with action items
and corrective action plans, to all program
participants

WBS Element 1.5.2 Design Review Reports

Responsibility of Westinghouse

Purpose

Design review reports will be prepared and i1ssued to
summarize the activities and findings associated
with APB0U principle design reviews

Approach

Design review reports will be prepared following

each AP600 principal design review The report will
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contain summary information resulting from the
specific design review, and will include design
review meeling minutes, design review findings
clarification to the findings, if required, and action

items
19926 Plan

® Design review reports will be prepared for all

AP600 design reviews Based upon the
information contained in the APB00 design
review list (CDRL #7, DRD #DRL000), DOE
and Westinghouse will jointly decide which
design review reports will be required to be
submitted as deliverables. These design review
reports will be submitted to DOE for information

within 30 days after the design review

WBS Element 1.5.3
Topical Reports

CDRL and Other DOE

Responsibility of Westinghouse
Purpose

APB00 Program reports, plans and documentation
will be prepared to provide DOE with program
performance and status information, planned
activities, program scheduies, and critical design
information. They will be prepared in accordance
with DOE requirements, as noted below, and are

issued to DOE for information
Approach

The plans, lists, documents and reports identified in
DOE's CDRL will ke prepared and issued in

accordance with the specific CDRL specifications

Technicai progress reports, topical reporis, and the
AP600 Final Technical Report will be prepared as

required by the Reporting Requirements Checklist
provided in Attachment [l to the RFP
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Monthly technical progress reports will include
information on the technical progress, current
status, problems encountered and the corrective
actions taken for the taskn defined in the annual
work plan., Milestone/schedule status will be

included in this report

The 1990 annual technical progress reports will

address the technical accomplishments and progress
for 1990

1990 Plan

Overall Plant Design Description (CDRL #1,
DRD #DD001)

Overall Plant Design Requirements and Design
Parameters (CORL #2, DRD #DD002)

System Design Description List (CDRL #3, DRD
#SDDL000)

Design Drawings List (CDRL #4
#DDL000)

Design Specifications List
#DSL000

DRD
CDRL #5, DRD

Miscellaneous Technical Documents and Reports
List (CDRL #6, DRD #MRL000)

Design Review List (CDRL #7, DRD # DRL000)
Safecy Analysis List (CDRL #8, DRD #SAL000)
Licensing Review Bases Document (CDRL #11
DRD #DL002)

Configuration Management Plan
DRD #M001

R(‘Udk)lu!'\

CDRL #14

Availability and Maintainability
RAM) Plan (CDRL #15, DRD #M002)
Quality CDRL #186,
#MO003)

Assurance Plan DRD
(n addition to the reports documents listed above,
DOE and Westinghouse will jointly decide on
additional documents and drawings that will be
added to the CDRL as deliverables

will be based on the information contained

This decision
in the
System Design Description List Design Drawings
List, Design Specifications List, Safety Analysis List
and Miscellaneous

Technical Documents and
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Drawings List Submittal of these deliverables will

be in accordance with the CDRI

WBS Element 1.5.4 Executive Board Reviews
Responsibility of Westinghouse

Purpose

The APB00 Senior Advisory Board was designed to
review technical progress, advise the Program
Director in technical and programmatic issues, and
provide an independent system of checks and
balances to ensure program compliance with DOE
orders, current industry standards, and regulatory
concerns

A Utility Advisory Board has also been established
to support and assist the APS800 Program Director
This board will be available to review, comment and
advise the Program Director and his staff on eritical
issues facing the commercialization of the AP800,
including operability, maintainability, financial
considerations, public acceptance and other issues

affecting construction ot the first plant
Approach

The AP800 Senior Advisory Board
composed of

which 18
Westinghouse and non-
Westinghouse personnel who have exceptional
experience and backgrounds in fields critical to the
success of the AP8S00

both

reports to the Program
Director, but is independent of the AP600 Program
organization. Ad hoc members are appointed as
needed to supplement the regular membership in
their area of special expertise. The Board will also be
available for specific consulting as the need arises

The Utility Advisory Board will be made up of our

“

cost share participants, utility representatives and
participants from the EPRI ALWR Utility Steering
Committee. [t is independent of the Program Office

and will report directly to the AP800 Corporate
Official
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'he Boards will meet periodically to review program
status, discuss 1ssues and/or recommend solutions w

specilic problem areas, if required
1900 Plan

The Westinghou
and the Utility

AP600 Senior Advisory Board
\dvisory Board will provide
recommendations, as required, to the APBGO
Program Director

WES Element 1.6 Subcontract Management

Purpose

The subcontract management activity is used to
monitor and manage our subcontractors. and
vendors/suppliers as required, to ensure that all of
their technical and programmatic resnonsibilities
are fulfilled on time and within budget. This activity
entails imposing specific cost, schedule and technical
requirements on them, as described in WBS
elements 1.6 1 1.6.3, and measuring their
performance against these requirements

Approach

Westinghouse has gained broad government
procurement management experience as a successful
operator of six DOE facilities and other significant
DOE prime contracts covering thousands of man
years ol comprehensive subcontracting experience
We will use this experience to develop and
implement a subcontract management plan, and
supporting program procedures, for the APB00O

Detailed Design and Design Certification Program

Our plan will address competitive solicitations
cost/schedule monitoring requirements, CM. small
business and small disadvantaged business

participation and subcontract administration
1990 Plan

@ Subcontractor Management Plan
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WBS Element 1.6.1 Subcontract Management
Plan

Responsibility of Westinghouse

Purpose

To use preves ¢ subcontract monitoring and
management techniques for program integration
control of cost/schedule, and soliciting of competitive
bids. The subcontract management foundation for
the AP600 Detailed Design and Design Certification
Program will be CM. The configuration specific to
this program will essentially be a communicative
discipline among the five major subcontractors and
Westinghouse

In addition to the elements of the subcontract
management plan discussed above, Westinghouse
has analyzed participation 0w -otall and small
disadvantaged businesses This aspect of
su)contract management is identified by a separate
pran ideutifying the goals for utilizing small

business and small disadvantaged business concerns
Approach

Westinghouse will identify what requirements will
be imposed on the subcontractors to measure their
performance and ensure that the work of all
subcontractors is integrated into the work effort

CM for the AP600 Detailed Design and Design
Certification Program will be imposed on all
subcontractors and subvendors Westinghouse will
require that our subcontractors prepare internal CM
plans and procedures which will be reviewed or
approved to ensure that Westinghouse practices are
addressed and implemented. Periodic audits will be
conducted by Westinghouse to determine compliance
with the procedures and pursue imn. Jis

corrective action as required
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he program baseline specific to the AP800 Detailed
Design and Design Certification Program wil
provide uniform documentation for all program
participants. All subcontract changes proposed to
the baselined documentation must be submitted to
Westinghouse for approval prior to their
implementation. To further the subcontract
management commitment under program
configuration, interface control procedures will also

be imposed

Other key elements of the subcontract management
plan are cosUschedule monitoring and subcontract
administration. These elements are discussed, in
detail, in the subsequent WBS elements (1.6.2 and

1.6.3, respectively
1990 Plan

® The development and implementation of our
Subcontract Management Program. as outlined
in our Subcontract Management Plan. will
ensure that our subcontracts are adequately
managed, and that the proper level of controi is
imposed on them. Cost, schedule, and technical
pertormance will be monitored to ensure that
technical and programmatic data, information.
deliverables and other documentation follow

DOE

and s integrated for total AP800

Westinghouse procedures. meet
requirements
Program

periormance intformation and

dssessment

WBS Element 1.6.2 Cost/'Schedule Monitoring

Responsibility of Westinghouse

Purpose

Westinghouse effectively mor

) subcontractors by establishir
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These milestones are

milestones ntegrated with
the program schedule and are negotiated as part ol
the subcontract agreement. Individual cost accounts
utilizing the schedule/cost milestones are established
for each subcontract. Subcontractor/vendor progress
18 compared to these milestones on a4 monthly basis
Any changes to the milestones and/or schedules are
performed in concert with the program's change

control system
Approach

Formal cost/schedule control requirements are

imposed on our subcontractors as part of their
contractual agreement. The level of control that is
imposed on them is based on the size of the
subcontract and the complexity of the work to be
accomplished. Every attempt is made to ensure that
the proper level of control is imposed and that no new
systems are needed by the subcontracts to meet these

requirements

For both fixed price/progress payment or cost type

subcontract purchase orders, Westinghouse wi

establish monthly cost/schedule milestones at order

award These milestones will enable Westinghouse

to objectively monitor and measure subcontractor
scheduler performance to ensure total cost/payment

control and program status. These milestones

remain fixed for the life of the subcontract except for

adjustments made due t change notices an or

modifications to the subcontract purchase orderts)

Purchasing will perform detailed systematic reviews

incliuding. periodic verificatior 1S1ts to our

subcontractors ocations, weekly

nierence

cails, and reviews of

submitted schedule
status reports to assess and evaluate

ubcontractor

performance
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Westinghouse has established procedures

effective cost/schedule monitoring of

subcontractors. In addition to providing an
effective way to monitor our subcontractors, the
information generated by our subcontractor
cost/schedule control activity s integrated in out
monthly cost performance reports submitted to
DOE; this practice ensures that both DOE and
Westinghouse management receive accurate,
timely and totally integrated program status
information

WBS Element 1.6.3 Subcontract Administration
Responsibility of Westinghouse

Purpose

Westinghouse utilizes the same procurement

personne! throughout all phases of the contracting
process, from pre-procurement planning through
contract closeout Administrative control is greatly
enhanced through use of personnel who are familiar

with the subcontractor and the required work scope
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auring pre-procurement solicitation and

negotiation. Westinghouse procurement, technical
and support personnel work as u team on ull uspects
of contract/subcontractor administration to provide
controlled and effective communicatior with the
subcontractor and to ensure that the proper expertise

15 applied to all facets of subcontract management
Approach

Subsequent to order award, required subcontractor
documentation is submitted to Westinghouse on an
approval request form that provides all essential
contractor-supplied contract and technical data and
a well-documented trail of technical and contractual
disposition of the documentation. Subcontract
changes and/or amendments are handled in the same
exacting manner and require the approval of all

departments initially involved in the procurement
1990 Plan

® [nitial subcontracts

L] Subcontract change notices, as required
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3.2 DETAILED DESIGN AND
DEVELOPMENT

Detailed design and development activities include
six level 2 elements -- design CM, plant systems
plant arrangement and construction methods,
structural design and analysis, plant analysis, and
testing programs. These are the engineering
activities necessary o produce the detailed design
information for NRC certification and for

procurement and construction of an AP800 plant

WBS Element 2.1 Design Management

Purpose

The purpose of this element is to provide the
methods, reviews, activities, and documentation to
integrate, control and evaluate the AP600 plant

design

Approach

Design management incorporates the engineering

activities to maintain design basis documents: to
review the plant design against requirements and to
prepare evaluation reports, to control the plant
design configuration; and to review and guide the
plant design as it evolves to ensure the integrated
plant design effectively meets plant level
requirements. Plant evaluations will be performed
relative to EPRI ALWR Utility

14

utility review findings

equirements,
DOE review findings, RAM

requirements, value engineering reviews

safety
requirements, and other AP600 plant level criteria
RAM assessments including the scope of activities
specified in MIL-STDs 785B and 470A will be

performed as an integrated part of the AP800 design,

test and salety programs. Design reviews will be

held to minimize technical risk assoclated with
design ol systems, equipment

components
structures that differ from previous

Changes to the plant design will be ¢«
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through execution of the configuration controls
established by the CMP. A plant data base will be
established and administrated and controlled to
provide on-going support throughout the program
Standard component specifications and aquipment
qualification specifications for the plant design will
be generated and will be applied across the entire
program via the Interface Control Working Group
ICWG) that will also provide direction and control
for all design interfaces. Frequent technical
meetings, written communications, a computer
based plant data base, and evaluation findings will
be used to integrate the design results from the
various cesign disciplines l'his activity also
includes a series of six utility review workshops to be
held for the specific purpose of obtaining technical
input from experienced utility personnel regardig
AP600 design features and the utility requirements
implementation basis

1990 Plan

The primary design basis documentation activities
during 1990 will be to update the plant level design
documents and to conduct an initial series of design
reviews Theupdated design documents will reflect
the evolving design configuration decisions. Major
milestones are as follows

Update Plant Design Criteria Document

Update Plant Parameters List

Issue Plant Parameters and Top Level Operating
Criteria

Prepare Overall Plant Description

Review of the EPRI ALWR Passive Plant
Requirements as Available

Conduct Initial Utlity Worksthops

Select Engineering Data Base Manager
Deveiop Access, Security, Control and
Configuration Management Aspects of the Data
Base

Develop Preliminary Evaluation of Occupational
Radiation Exposure

Develop Plant-Level RAM Requirements and

Goals
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® Generate RAM Critical [tems List

WIS Element 2.1.1 Design Basis Documentation
Responsibility of Westinghouse

Purpose

This WBS element provides for maintaining and
communicating the AP600 plant design basis
documents and cornducting design reviews. This
documentation is needed to communicate the design
bases to the plant designers and reviewers, and as a
record of the design bases to support plant activities
throughout the life of the plant.

Approach

During the AP600 conceptual design program the
initial DBD was established including Plant Design
Criteria, Plant Parameter List, and Plant
Description Report. These documents and a Design
Codes and Standards document will be kept current
during the proposed program as the detailed plant
design evolves. These documents will be maintained
as part of the CM program, and will be issued to DOE
for review and concurrence as required by the CDRL.

Westinghouse engineering practices include the use
of design reviews to minimize technical risk
associated with design of systems, equipment,
components, or structures that differ from previous
designs. These design reviews are conducted by
providing the design information to a panel of
individuals, independent of the designers, for review
and comment. All resulting comments are addressed
by the designers and a design review record is
prepared to document the comments and their
resolution.

1990 Plan
The primary design basis documentation activities

during 1990 will be to update the plant level design
documents and to conduct an initial series of design

32220 (Pt 1):1b-030890 3.2-
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reviews. The updated design documents will reflect
the evolving design configuration decisions.

Update Plant Design Criteria Document

Update Plant Parameters List

Prepare Overall Plant Description

Establigh List and Schedule of Design Reviews
Coordinate Design Reviews us required for major
plant fluid systems

WBS Element 2.1.2 EPRI ALWR Utility
Requirements Document Review

Responsibility of Westinghouse
Purpose

The AP600 plant design will be evaluated relative to
the utility requirements being developed by EPRI for
ALWR passive plants. These requirements are being
developed based on the vast LWR experiences of
utilities associated with EPRI. The purpose of this
evaluation is to ensure that the AP600 plant design
will satisfy the ALWR requirements important to
utilities

Approach

Westinghouse is an EPRI contractor in the EPRI
ALWR program and, as such, is benefiting from
working directly with EPRI, utilities and other
industry contractors in developing information used
by EPRI and the ALWR Utility Steering Committee
to establish ALWR design requirements. This
association ensures that Westinghouse technical
staff on the AP600 program have a solid
understanding of the utility requirements and the
experience base on which they are founded.

The EPRI ALWR requirements will encompass all
aspects of plant design, licensing, construction,
operation and maintenance. Each of these
requirements will be reviewed in the AP600
evaluation and the specific manner in which the

ro




vams G ==

-

requiremer mplemented for APEDD w b
SCTrINe

his activity also includes i { six utilit
review workshops to be held for the specific purposs
| obt ning tech: al 1npi rom experienced ut 1y
personne!l regarding APROO desig cutut nd the
) Ly requirements implements b

1990 Plan

® Review of the BPR! ALWR passive pilant
requiremeriis us avaianie

0 Conduct inatial wtility svorkshops

WEBS Element 2.1.3
Engineering Data Base

Plant Computer Aided

HO“‘M'.M,!-' ity { Westing} 1IN

Purpose

This task w» estabiish the plant data b
provide tor its administratior Nt and on-going

support throughout the APROO Detailed Design and

l)"‘li" Certification Py Wwram

Approunch

he plant data base systed vill utilize -1
glectironie n 1t 1 the pavsica plant and ar
associatled design data base svsten 'he system wil

SErve as an ntegral design tnol through 1its contro

and provision ol authorized design informatior
In accordance with the established ¢ nfiguration
ntrol procedures, a Westinehouse data base

aaminmstrator wili be responsible for the svstem

'his data base administrator w maintain
appropriate security and schedule updates to the
aata base [or authorized design data

I'he programmatic controls delined by the APB00

CM program will be addressed in the establishment

and aaministration of the plant data base and its
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lersates The svitetn wi e tightly ntegrated
AR ' vir CM ne gran It Wi help ¢ nie
hany ey ! mpt ed ad ity I Dt ¢

¢ ’ ent evaluate the impact of thase
nangt no ir K Lhe \al Lthe Qesigr

entralized eleciror NoUe nd cdata t e w 3
neéintained (N u irrer v approved” status, such
that a membet i the design team will have COORS
0 Lthe introlled data I ) gners will work with

ocal copies ol the dula hase, which ¢can be changed
freely, and the centralized model will be up-dated
from these working copies at defined milestones
I'he extensive hardware and software systems and
mmunication networking lfacilities avallable
within Westinghouse will be emploved using
standavdized protocols and conventions to establist
the plant data base and its interfaces A svstematic
ind modular approach to system set-up will provide
an architecture which can be efficiently maintained
throughoutl the program

Personnel will be trained on the use and capabilities
[ the system so0 that maximum benefit from it

application s reulized

1980 Plan

The eng neering dala buse will need to be defined 11
1990 Interfaces will be deve ped between the 3

nmensional mode! Lo transfer data between the 3D
Wwael data base and the engineering data base
\iar interifaces need to be developed for two
dimensional drawings. Interfaces between the muin
rame data base and engineering work stations need
L0 be estadlished and communication links created to

permil access to the data base by all of the APROO

ontractors. Milestones include

® Select Engineering Data Base Manager
Deve op Interface with 3D & 2D Drawing

Svstems

e Develop Interface to | ngineering Work Statior
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¢ Determine Data to be Generated in 1990 and
Develop Data Structure for this Data

®  Develop Access, Security, Control und
Configuration Management Aspects of the Data
Bace

WBS Element 2.1.4 Design Integration

Responsibility of Westinghouse and Bechtel

Purpose

The design integration and configuration tasks
involve integrating all of the various systems
designs to ensure that a conseete and functional
plant design is produced Standard component
specifications and equipment qualification
specifications will also be generated under this task
in order to ensure adequate emphasis is placed on
system interfaces

Approach

This function will ensure that system designs will
operate correctly to meet system and plant
performance goals This will be accomplished
through the use of controlled interface
documentation between the APS00 designers, within
Westinghouse and Subcontractors’ organizations In
controlling these interfaces, Westinghouse
Configuration Managemesnt requirements will be
imposed on all program participants

Subcontractors will, as required, provide input to or
prepare configuration documents, attend technical
interchange meetings and design reviews,
recommend technical changes, evaluate proposed
changes t: baseline documents, provide specialized
information to the Westinghouse CCB, and verify
incorporation of changes to approved documentation,
hardware and/or “oftware
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This task alse provides for the generation of

equipment qualification specifications for the plant
design

1990 Plan

Integration of design interfaces for the overall plant
design between Westinghouse and subcontractors
will result in the following uctivities in 1990

® Westinghouse will receive input from
Subcontractors as needed to produce the AP600
Information package (e g , source shielding data,
summary system descriptions and BOP systems
list)

® A standard interface will be developed between
the structural modules and the plant structure

®  The AP600 Information Package (first issue) will
be produced, and will include such information
as ALARA guidelines, chemistry guidelines, and
the radiation analysis inanual

® The first draft of the equipment qualification
procedure will be produced

WBS Element 2.1.5 Reliability, Availability and
Maintainability

Responsibility of Westinghouse and all
subcontractors

Purpose

A strong program is proposed to ensure that the
APB00 meets RAM requirements necessary for plant
economic performance and safety. RAM assessments
inciuding the scope of activities specified in MIL-
STDs 785B and 470A will be performed as an
integrated part of the AP600 design, test and safety
programs

Approach

The proposed approach is detailed in a preliminary
plan. That plan will be refined in the first 60 days of
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IREEERR Ok e i R TR SRR B KT



Westinghouse Electric Corporation

the project It demonstrates a Westin
mmitment to detalled implementation
methodology W verdy and improve the APS00

lesigr

'he RAM plan

three major categories

wtiined below

Develop RAM requirements
Conduct RAM assessments
Integrate RAM program

Develop RAM Requirements

Ihe first activity after finalizing the RAM plan will
be to develop a quantitative statemment of design
requirements related to RAM, based on the SOW and
ALWR

requirements identified by EPRI, and discussions

further DOE direction, an analvsis of the

with architect engineering (AE) and utility
participants. Certain RAM requirements will be
daerived from economic objectives, e g . to achieve low
werall

generating cost implies a high equivalent

iwvallability. As assessments are made on the svatem

level, RAM requirements will be allocated among

tower-level systems and components

Conduct RAM Agsessments

I'he reference design and anv identified changes to
design will be analyzed to independently verify plant
equivaient avaitlability and maintenance factors
LComparisons between calculated RAM performance
ind allocated RAM targets will be made to verify and
\mprove the design All magor components will be
screened first using failure modes, effects and
FMECA) and checklists. More

)

detailed analyses will then be made for critical (i €

criticalily analysis

nigh unavailability or maintenance cost) equipment
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Integrate RAM Program

RAM assessments will guide the design and tes:
programs and form part of an overall optimization of
st and performance. RAM studies will also be used
onfirm that the potential for human error is
minimized for both operating and maintenanace

personnel. These estimates ure rates and repair

times from the RAM tasks will support the QA, PRA
and design certification programs

1990 Plan
The following tasks will be completed in 1990

Develop RAM plan and schedule

ldentify RAM tasks

Integrate RAM plan with QA & CM plans
Develop Plant Level Allocations and goals

lop level forced unavailability allocations
systems

Fop level R&M outage time allocations to
systems

l'op level eritical items list
4ata not FMECA)

Develop Westinghouse RAM

based on historica

input to program
Review Report

The following tasks and their initiation are

dependant on the design schedule, and may be

started but not necessarily compleced in 1990

Propose svstem design changes to mprove plant

RAM performance

Develop and maintain APS00 RAM data base
Review existing test specifications for RAM
inputs

RAM topica

frequency

report on availability and trip

1
'
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WHS Element 2.2 Plant Systems

Purpose

The plant systems WBS clement provides for the
detailed design of all plant systems

Approach

The starting point for the detailed design of plant
systems will be the existing AP800 conceptual
design for each system. A systems engineering
approach is used Detailed design criteria will be
developed for each system Design detail for each
system and its associated equipment will be
developed through the established design process for
each type of system and for each piece of equipment
in the systems. The detailed design process includes
the production of engineering calculations,
drawings, specifications, and interface requirements
to demonstrate that the system design meets its
design criteria and supports the integrated plant
design The results of design reviews, safety and risk
analysis, RAM analysis, test results, and plant cost
and schedule will be iteratively factored into the
design process. A change control process will review
and approve any changes made to the current AP800
design

1990 Plan

Additional design information will be developed for
each of the plant systems. Emphasis is given to
developing the detailed design information for the
systems and major components that is needed to
design the plant structures and to develop detailed
layout of equipment, piping, cabling, and ducting
within the plant. Specific plant systems milestones
are as follows:

®  Deveiop reactor general assembly drawing and
reactor system functional requirements
document

® Establish Preliminary Reactor Coolant System
Interface Requirements

312220 (Pt 1) 1b-03089%0 3
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®  Establish reactor coolant system loop lavout
showing the location and interaction of all the
RCS components

¢ Establish Preliminary Nuclear Fluid System
Interface Requirements

¢ Establish Preliminary Auxiliary Fluid System
Interface Requirements

®  Establish Preliminary Alarm System Functional
Requirements

® Develop Overall [&C System Architecture
Requirements

® Establish Preliminary Electrical System
Interface Requirements

® Establish Preliminary HVAC System Interface
Requirements

® Establish Preliminary Radioactive Waste
System Interface Requirements

WHS Element 2.2.1 Reactor System

Kesponsibility of Westinghouse

Purpose

This task will provide the analyses, drawings, and
specifications to functionally define the reactor core,
the reacior vessel, the reactor vessel internals, the
integrated head package and the control rod drive
mechanisms to a level sufficient to support design
certification

Approach

Each component within the reactor system will be
designed, analyzed and evaluated to ensure that the
functional objectives are achieved in a safe and
reliable manner. Nuclear, thermal/hyvdraulic and
structural (stress) analyses will be performed for
boundary normal and anticipated transient
conditioris. Each element of the reactor system will
be designed and evaluated for operational RAM
Functional specifications along with design
requirements will be written for each component
Layout and assembly drawings will be prepared
Intermediate design reviews will be conducted on the



reactor system components and modificat
ncorporated 1into the design hased or

indings
1990 Plan

8 A reactor general assembly drawing « be
developed along with a reactor svstem functional
requirements aocument
The reactor system specification document will
be started with Sections 1 and 2 being completed
The preliminary interfaces between the reactor
system and other systems, and interfaces
between reactor system components will be
established as the Reactor System Interface
Control Document
The component functional requirements
specification and the new incore instrumentation

systems layvouts will also be completed

WBS Element 2.2.2 Reactor Coolant System

Responsibility of Westinghouse
Purpose

The purpose of this task is to develop the design of
the reactor coolant system and its auxiliary

components to a design level sufficient to support

design certification and accurate plant cost and
construction schedule quantifications. The design of
the reactor and the major components is cov ered by

WBS 211 and 213 Because of the importance of
this system to certification, its design will be
developed to a high level of completion. The design is
to meet overall plant simplification

economic, and RAM goals

safety

Approach

This task will involve the integration of many
activities in a systems engineering approach. The
process will begin with a review of the des

IgN

developed in the APS00 Conceptual Design Program

This review will include inputs from the preliminary
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NRC review, the

requirements

EPRI passive plant utility
chapter 3), a value engineering
Ses8I0N, and detalled reviews with utilities covering
design, operation, and maintenance. Out of this
review will come the identification »f design issues

and formal system design criteria

The preliminary detailed design will be devel ped
using trade-off studies with parallel safety analysis
PRA analysis, plant performance analysis, RAM
analysis, radiation exposure analysis, plant lavout
and modularization efforts, and cost analysis
Calculations will be performed to ensure that design
criteria are satisfied. Reviews will be held with
equipment vendors Lo ensure adequacy of the system
requirements and to procure approved-for-layout
equipment outline drawings. The resulting detailed
system designs will feed information into the design
of the instrumentaiion system, electrical system

plant layout, pipe and cable routings, and

modularization, as well as provide updates of the

plant cost estimate and construction schedule

A formal intermediate design review of this svstem
will also be performed The system design would
than be finalized for the SSAR inputs, using data
from tests conducted in the beginning of the Detailed
Design and Design Certification Program and
additional plant analysis. The SSAR analysis would
be based on this update of the systems designs. The
APB00 licensing effort will be supported through the
preparation of the applicable portions of SSAR
Chapters 1,3.5, 7,8 and 16

As a result of the NRC review of the SSAR and the
resolution of their comments, a minor update of the
system documentation will be made at the end of the
program for consistency with the Final Design
Approval (FDA)

1990 Plan

'he configuration of the Reactor Coolant Svstem is of

importance to the other fluid svstems \nd o many

ither parts of the design. Therefore, 1990 activities
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will focus on development and provision of more
detarled system design information and interface
requirements. Work will also continue to ensure
that the RCS design under development meets
current inductry requirements, using a Utility
Workshop and an evaluation against the EPRI
ALWR Requirements Document

® Establish Functional Requirements and Design
Criteria

® Establish Preliminary System Interface
Requirernents

® Issue Preliminary System Layout Requirements

® lssue Updated System Documentation

WHBS Element 2.2.3 Reactor Coolant System
Major Components

Responsibility of Westinghouse
Purpose

In addition to the reactor vessel and its associated
components, the RCS has four other major
components: the steam generator, the primary
coolant pumps, the pressurizer and the primary
coolant piping  The purpose of this task is to provide
the necessary analyses, drawings and specifications
for these four components to a level sufficient to
support design certification

Approach

The four major RCS components will be designed,
analyzed and evaluated to ensure that the functional
objectives are achieved in a safe and reliable
manner  Scoping level thermal/hydraulic and
structural analyses for all expected boundary modes
of operation, including transient conditions, will be
performed Functional specifications, configuration
layouts and design outline drawings will be prepared
and maintenance/inspection requirements will be
documented. The design and operational
requirements of these components will also be used
todevelop the design of the RCS supports. that is, the

32220 (Pt
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structural members required to adequately support
these components as well as the reactor vessel under
operational conditions including seismic events
Intermediate design reviews will be conducted and
modifications identified by the review incorporated
will be in the designs

1990 Plan

® The reactor coolant system loop layout will be
completed showing the location and interaction
of al! the RCS components including the reactor
system

®  Functional specifications will be developed for
all of the major components along with the
identification of the component interfaces

® The preiiminary design review for the reactor
coolant pump will be completed

WBS Element 2.2.4 Nuclear Fluid Systems
Responsibility of Westinghouse
Purpose

The purpose of this task is to develop the design of
the passive safety systems and other nuclesr systems
and their components to a level sufficient to support
design certification and to accurately quantify the
plant cost and construction schedule. Because of the
importance of these systems to certification, these
designs will be developed to a high level of
completion. The designs are to meet overall plant
simplification, safety, economies, and RAM goals

Approach

This task will involve the integration of many
activities in a systems engineering approach. The
process will begin with the designs developed in the
APB00 Conceptual Design Program. This will
include inputs from the preliminary NRC review, the
EPRI passive plant utility requirements (chapters
3,4,5), a value engineering session, and detailed
reviews with utilities covering design, operation, and




nary detaiied developed

JSINg optimization studies 1 P el satety

analysis, PRA analysis, plant performance analvsis

RAM analysis, radiation exposure analysis, plant
1

tayout and modularization efforts, and cost analvsis

Caleulations wil! be performed to ensure thet desigr

riteria are satisfied Reviews will be held with

equipment vendors to ensure adequacy of the system

requirements and to procure approval for layvout

equipment outline drawings. The resulting detailed

system designs will feed information into the design

ol the instrumentation svstem, electrical svstem

ant tayout, pipe and cable routings, and

modularization, as well as provide updates of the
13 »

ant cost estimate and construction schedule

Formal intermediate design reviews of these svstems

will also be performed The system designs will t

be finalized for the SSAR in

puts, using data fror

tests conaucted in the beginning of the Detailed

Design and Design Certification Program and

additional plant analysis. The SSAR analvsis will be

based on this update of the systems designs. The

AP600 licensing effort will be supported through the

preparation of the applicable portions of SSAR

Chapters 1, 3,5, 6, 7.8, 9. and 18

As a4 result of the NRC rey ew of the SSAR and the

resolution of their comments, a minor update of the

|

systems documentation will be made at the end

the program for consistency with the FDA
1990 Plan

Since the configuration of these {

-
uid systems 18 ot

importance to many other parts of the design. 1990

activities will focus on deve opment and provision ol

more detailed system design information
ntertace requirements Work will also conting

that the design under development meets *he

current industry requirements
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War KShops and evaluations against the | }‘Rl ALWR

Requirements Document

Establish Functional Requirements and Des

IgY
Preliminary Svstem
’.Vi:""'._

Pre ! nary “"U teq l.l\“,

Requirements

Prepare Upduted System Documentatior
WBS Element 2.2.5 Steam and Power Systems

Responsibility of Westinghouse and Southern

Company
Purpose

I'he purpose of this task is to develop the steam and

power conversion systems to a design level sufficient

support design certification and plant cost and

construction schedule quantifications Because

these systems are less important to certification

these designe will be developed to a lesser degred

than those ot the nuclear fluid systems, except where

they significantly impact the plant cost and

onstruction schedule. The designs are to meet
werall plant simplification

“\ M RBOAILS

salety, economics, and

Approach

This task will involve the integration of many
activities in a systems engineering approach. The
designs developed in the AP600 Conceptual Design

Program will be reviewed This res ew will include

data from a review of the EPRI passive plant utility

requirements
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