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Development of Standard Logic Network for PWR NSSS System Design
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Abstract

The self-reliance of NSSS System Design is required not only the
design capability to perform the system design but also the management
capability to control the resource and time for the Project
effectiveiy.

The purpose of this study is to develop the simplified standard
Logic Network that is scheduled on the time and resource using the
PERT/CPM method, That is mainly focused on Ulchin 3&4 Project,

We prepare the management tool of NSSS System Design project. And
we can utilize it as a reference tool for the similar project which

are complex and long term in a next project.
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1) PERT-CPM 7] &
2) Precedence methodd] 2} % Network(Activity on Node )

3) Project/2 code ¥ Level-1l program ¥ &

A &

1) &3 A8
o §73,43% 7] Level-Il Logic Networks
0 %343,4%.7] Design Network Flow Diagram

0o £73,437] YAZ A¥ HA AY I= YF

2) Activity A% 71&
o F8 4A AAE(MNY AEE FAHE) ¥ activity
o AA #8 7]ko] (1009 °]/4F) activity
o 4G9 o4 A activity

3) Logic Network 7+3 :
o Segments G 50 activity W9

o 88 71X & 12§ documentation 3}

4) Logic Network —?-% (F 69 segments)
0 Project Key Milestone ¢ 1 segment
o Reactor Engineering ¥-o} 1 7 segments
o Instrumentation & Control ¥o} : 23 segments
o Safety Analysis o} . 2 segments
0 Fluid Systems Engineering ¥ o} : 16 segments

0 Mechanical Engineering ¥ o} : 20 segments
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Identifier

Description

RE 111
RE 112

RE 121
RE 122
RE 123
RE 131
RE 132

1C 210
IC 211
1€ 212
IC 213
1C 214
1C 221
IC 222
1C 224
IC 225
IC 226
1C 227
IC 231
1C 232
IC 233
1C 234
1C 236
IC 241
IC 251
1C 261

IC 262
IC 265
IC 266
IC 267

FS 311
FS 312
FS 321
FS 331
FS 332
FS 333
FS 340
FS 341
FS 342
FS 343
FS 344
FS 345
FS 346
FS 347
FS 348
FS 349

Reactor Thermal Hydraulic Design
& Analysis

RCS Thermal Hydraulic Startup
Support

Reactor Engineering Interface
Neutron Source and ICI Design
Maneuvering Strategy

Radiation Physics and Criticality
Radiation Design Guide

Diverse Protection System

Plant Protection System

Engineering Safety Aux. Relay Cabinet
Vital Bus Power Supply System

Reactor Trip Switchgear System

NSSS Control System

CEDM Control System & RPC

Process Rad Monitoring System
Boronmeter & Boron Dilution Alarm

Gas Stripper Rad Monitoring System
Component Control Logic

Inadequate Core Cooling Monitoring System
Plant Data Acquisition System
Auxiliary Protective Cabinet

Core Protection Calculator System
Fixed Incore Detector Amplification System
Plant Computer System

1&C System Integration

Process Instrumentation & Pressurizer
Heater Control Systcm

NSSS Integrity Monitoring System

RCP Shaft Vibration Monitoring System
RCP Shaft Speed Sensing System

Excore Neutron Flux Monitoring System

Reactor Coolant System

Main Steam and Feedwater System Interfaccs
Safety Injection and Shutdown Cooling System
Chemical and Volume Control System
Radiation Design Guide

Reactor Cavity Filtration System

Safety Valves

Hx & Filter Specifications

Tank & lon Exchanger Specifications
Miscellaneous Component Specifications
Auxiliary Pump Specifications

Package System Specifications

Feedwater Valves and Flow Elements

Valve Specifications

Reator Coolant Pumps

Reator Coolant Pumps motors
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Identifier

Description

ME
ME
ME

ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME

SA
SA

411
413
414

421
422
423
424
425
426
431
432
433
434
435
436
441
442
443
444
445

511
521

Upper Guide Structure Asscmbly

Lift Rigs, Shipping Skids and Storage Stands
Reactor Internals Analysis and Vibration
Assessment Program

Fuel Handling Equipments

Fuel Storage Racks

In-Core Instrumentation

CEDM's

Reactor Auxiliary Equipment Seismic Analysis
Head Area Equipments

Reator Vessel

Steam Generator

Pressurizer

Primary Piping

Primary Component Support

Surveillance Capsule and Material Requirements
Reactor Coolant System and Supports

ICI Guide Tubes and Supports

Surge Line and Safety Valve Station

RCS Analysis

Pressurizer, Surge Line and SRV station
Analysis

Design Base Accident Analysis
Transient Analysis

5) Activity 4

0 Activity &

o Event 4~

0 Precedence

(¥ 1) Segment Identifier T-A (A <)

P 1,144 78
175 7§

T 3,387 7}
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1) Activity Identifier T+4

1 2 3 4 5 6 7
L L]
Project 1D
Segment 1D
(B 1 &%)
Design Output
Type 1D
(R 2 %)
Design Output
Serial No,
Project 1D Description
1 YGN 3&4 Project
2 UCN 3&4 Project (KAERI)
3 UCN 3&4 Project (KHIC)
4 UCN 3&4 Project (KAERI-ICD)
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Identifier Description

% System Design Outputs

01 Design Basis

02 Scope of Engincering

03 P&ID’s

04 PSAR

05 "

06 FSAR

07 1]

08 PRA

09 Contract Requirements

10 System Description

11 System Design Requirements

12 Interface Requirements

13 Design Requirements for ( )

14 " "

15 Interface output (Not defined in this Table)
16 Setpoint Requirements for ( )
17 Wiring Requirements

18 Cleaning Requirements Painting Requirements
19 Operation Requirements for ( )
20 Chemistry Design Guide

21 Radiation Design Guide

22 Environmental Design Guide

23 Seismic Design Guide

24 Piping Design Guide

25 Guide for Installation

26 Guide for Operation

27 Startup & Test Guideline

28 Procurement Guideline

29 Computer Database

30 Analysis Model

31 Calculation and Analysis

32 " "

33 " L

34 Design Data for ( )

35 A1) "

36 Physics Radiation Data

37 CPC Input Channel Uncertainties
38 Failsure Mode & Effect Analysis
39 Events Analysis

40 Functional Control Logic Diagram
41 Block Diagram

42 1&C Overview Diagram

43 Arrangement Drawing

(X 2 ) Design Output Type Identifier -4
-221~-




Identifier Description

44 Cabinet Diagram/Drawing

45 Assembly Drawing

46 Installation Drawing

47 As-Built Drawing

48 Interface Drawing (Interconnecting Wiring
Diagram)

50 Design specification

51 ” "

52 " "

53 Technical Spccification Requirements

54 Analytical Design Models

55 Performance Related Design Base Events

56 Safety Related Design Base Events

57 T&H Responses to DBE

58 Responses to Performance Relatcd DBE

59 Responses to Safcty Related DBE

60 Test Evaluation and Report

61 Test Requirements for ( )

62 Evaluation of Field Performance Testing

63 Physics Startup Test Requirements

64 Test Procedure

65 Equipment Test

66 Acceptance Criteria

68 Test Measurement Data

* Component Design Qutputs

70 Qualification Report

71 ASME Report

72 Design Report

73 Procedure

75 Shipment

80 Material Release

81 Equipment Specification
82 Technical Manual

83 Release to Manufacturing
84 Procurement Specification
85 Equipment Manual

86 Computer Software

87 Painting Procedure

88 RFQ (Request for Quotation)
89 Purchase order

92 Component Drawing

96 Vendor Support

97 Site Support

99 Not Applicable

(¥ 2 ) Design Output Type Identifier T4 (A<)
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2)

3)

CPM Schedule #+A

273,435 7] Level-M Logic Networkol A A& & FoA
A& (DS, IR, SD, SR, DR, DWG, PSAR, FSAR %) % <A
activity® 71£2 2 ¥ F Logic Network TthA activiticsE
ARG R, activityte] HAFE@|A dF H activityd
28717 AL ¥Wx 4§ Level-1l Programd} 233,43 7]

Level-1I Logic Networkd A8 E 7|Fo =2 33},

ZQMAZAHE F DS, IR, DWG ‘;é‘ key milestone activity
de €X3,437 AAEZAFTAA Alekel wel constraintE
B, HFofd=E ZAAH CPM Scheduled integrationdt 3
Negative Float 2 ZA 3} integrated CPM Schedule® ZA

s

Resource Schedule #tA]

Resource schedule ZAFAA #3A 714 F4F A4
42893 (man-power)o] tH3|A T H-&893, YA resource
libraryE &AA 37] 9siA AAEYEE resource identifier
(B 3) & Rdsgen activityd 42898 activity

28710 9 ARRIAY 28A8E FIE AR3A RA3AT.

A9 HEFe ATAAN BUYE activiyd 22717 2
2899 E 7|&es #IHgen, dgAEE HAZAEY
AU F4EF YA time - limitted resource schedule®

Z 883 Parallel optiong& AM& 3},
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Identifier Description

&3 Segments

112,

123

211

221

222,

231,

232
311
312
313
321
322

331

332,

341

342

421,

422

441

442

00

.00
.00

.00

00

00

.00
.00
.00
.00
.00
.00

.00

00

.00

.00

00

.00
.00

.00

RAD/CRI ANALYSIS TEAM

REACTOR T-H DES & ANAL TEAM
PROCESS INSTRUMENTATION TEAM
CONTROL SYSTEM TEAM

SAFETY SYSTEM TEAM

DATA PROCESSING SYSTEM TEAM
COMPUTER SYSTEM TEAM

PRIMARY FLUID SYSTEM ENG. TEAM
SAFETY FLUID SYSTEM ENG. TEAM
SECONDARY FLUID SYSTEM ENG, TEAM
CVCS TEAM

COMPONENT ENG, TEAM

RCS STRUCT DESIGN ANALYSIS TEAM
COMP ENG./APPLIED MECHANIC TEAM
REACTOR INTERNAL DESIGN TEAM
REACTOR AUX. EQUIPT. DESIGN TEAM
DBA ANALYSIS TEAM

NSSS PERFORMANCE ANALYSIS TEAM
NUCLEAR OPERATION ANALYSIS TEAM

INTEGRATED TEST & OPER TEAM

131,132
111,112
2617267
2217227
2107214, 251
241

2317236

311

321

312

3317333
3407349
4417445
43177435
41177414,436
4217426

511

521

121

122,123

(X 3) Resource Identifier 74
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Ae2AFHA EF Logic Networke A EAA ZTZAEE FEo
vepste] ZZAE AL Fddl AW AY P YL #HY 4 A,
QATRE 58 Vet B3 N2 AY ¥ gdg d¥IEE
Hel 718 & A& Aoz 7dy,

71%9] Logic Network UF EZ3le] AA YL $P3te 4
FEAE FAE ALY FE UANSY AFHEA BHIAd gFA
ATHA nilestone 3} AAE dFde % Y A Ay gz
U8 (nan-pover) Felde =&& FA E3Ut. a1y FF  Logic
Networke F8 activity®e g FA3td a3l Agen AFHA 34
7HE T8¢ AUA UYL BHAY 4 A+ resource schedule & ZHA 3o
Y WEE 23 AFHAE B FozN AF UAS zeFoe=
g & YA E sid ey,

FF AABELE LA FIAEY AL HYgstd EZE  Logic
Netvorke X & 331 HE Logic Networkg AAZ AEHA 23
HEste FRAALTRIN 2 FR2FEIDHM(time-sheet) s 2E
RaM A4 23 448 ¥ 99 BE 9% =72 $4Y &
=g FYAE B L BAANLHL QLo & Aoy,
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