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Systems Engineering Approach to Design of Electric Power Systems for Nuclear Power Plants

Choong-Koo Chang
KEPCO International Nuclear Graduate School
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o187t AF9l o] ehAAREA KB A (Preliminary Safety Analysis
Report: PSAR)S} #H%F obdAAE4 B uM(Final Safety Analysis
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Jeth, AA ©AHE(Station Single Line Diagram) w4 A
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? Analysis )

{ (Problem Definiion) | |Requirements
Functional
Definition

Physical
Definition
(Synthesis, Physical
Analysis and Allocation),

Design
Validation
(Verification,
Evaluation)

Life Cycle Processes

System Validation Pian

i (System Acceptance)

‘Subsustem
Verfication Plan

Time Line Development Processes
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2.2.1 2P=H EM(Requirements Analysis)

272 BA9 HAHLE o]d @A A (Stakeholder) o] & TFAMEHS o] F
ol BAEte] AFol gt HAAS e a3 x2Ae EEdA oF
AE dde ez AdxrAeR FAg ATe Aot aE
ol 1A o327, ¢4 27, 7154 271, 4% 24, gaAd =4
ol gom AF 75 AF e BE QFEAEC] A EE
zZ Ao 9 BHE fix] 27%2A BALES wEFog A&
(293 #=).

Process Input

Requirements Analysis
=Concept of Operation
=10CFRS0 Appendix A

*Regulatory Guides
=International Standards

Functional Analysis
=Connection to Grid

«Main Power System

»Auxiliary and Standby Transformers
«Medium Voltage Switchgears

«Medium Voltage Motors

=Distribution Transformers and Load Centers
«Emergency Diesel Generators

+DC and IP System

System Analysis
and Control

Verification &
Validation

Design Synthesis

= Electrical Load Lists

= Key Single Line Diagram
= Sizing of Equipment

= Other Design Documents
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T a8 A% 5 A & et v AHAF
A 7§ o] @Al o]&HE dHL AA7|EAN(SDO), ¥+
7I'd (Operation Philosophy) Sol® ZA#E2 Alx" 7]54dYA
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2.2.3 A|AE] M| (Design Synthesis and Development)

1A B 7% ARAd Z1EE dEo] TARIeR AdE e
HAoltt, 7|ZAA A= ddo FRHA APozN A" QF
Hi 715 s AR AgE AT WS A deA F3TE F e =
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o] M = SDC, SFD, &% E(Electrical Load Lists) S°] ©] w79
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BA7) 9o AyEo] g¥on o]fHE AHAE HA ZTEAE
8 ANELE AolE wjdAd A7 A (Cable Schedule and Raceway
Design Documents), 71714l 32 2 wjdd AAEW(Control and
Wiring Diagrams), 717] #]% %W (Equipment Layout Drawings) %©]
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2.3.4 A|A"H U= (System Verification)

ANzg S AzE A ARt AxE exds vEdE &
g4 725 7R A2ES FEE 5 dEAE ddske A B
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AA AZ Fole AAAT wt 71717F ARE T A7)AAE] FA
7b o] R XA "tk olw A7|Adue P} = dFEAF el A A}
A5 7l wE gdE Alade] Fx AZYY oo LW
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