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The Study of the Selection Criteria for Critical Operator Actions to Support Human Factor Engineering Design

in Korean Next Generation Reactor
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Abstract

NUREG-0711, Human Factor Engineering Program Review Model, was developed as a basis for performing
design certification reviews that include design process evaluations as well as review of final design. Element 6
“Human Reliability Analysis ” of NUREG-0711 requires of integrating Human Reliability Analysis in part of
Probabilistic Safety Assessment into Advanced Control Room Design Activities. Korean Next Generation
Reactor with Advanced Control Room is being developed in Korea. Korean Next Generation Reactor Control
Room Design should observe NUREG-0711. So this study suggests the selection criteria for operator action to

support Human Factor Engineering Design in Korean Next Generation Reactor.
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6.1 Workspace 641 26
6.2 Communications 160 6
6.3 Annunciators 488 20
6.4 Controls 558 22
6.5 Displays 1085 43
6.6 Labels 638 26
6.7 Computer 335 13
6.8 Panel Layout 328 13
6.9 C/D Integration 112 4
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II. NUREG-0711/HFEPRM

NUREG-0711/HFEPRM(Human Factor Engineering Program Review Model)= 7l <17F33F A 7|
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v \ v v
Planning Analysis Design V&V
Element 2
Operating Experience
Review
Element 3 Element 7
Functional Requirements Interface Design
Analysis & Function Development
Allocation
Element 1 Element 4 Element 8 Element 10
HFE Program Task Procedure Verification
Management Analysis Development And Validation
Element 5 Element 9
Staffing Training
Development
Element 6
Human Reliability
Analysis
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Basic Event Name Description HEP F-VImp. | RRW

HR-ASC Operator Fails to Perform Aggressive | 1.750E-1 4.189E-1 1.721
Secondary Cooldown

HR-HLI Operator Fails to Initiate Hot Leg safety | 7.290E-4 1.362E-1 1.158
Injection

FSCKHS-SIAS Operator Fails to Generate SIAS 4.600E-3 1.937E-2 1.020

SCOPH-INJ Operator Fails to Align SCS for | 2.340E-3 5.376E-3 1.005
Injection

HR-IRWST-CVCS Operator Fails to Refill IRWST via | 4.840E-3 1.770E-3 1.002
CVCS System

HR-SDSE Operator Fails to Perform SD Operation | 5.630E-3 1.321E-3 1.001
(Early Phase)

CVHRH-BORATION Operator Fails to Initiate Emergency | 3.790E-2 9.947E-4 1.001
Boraion

HR-RSI Operator Fails to Perform Restart SI | 3.120E-2 7.435E-4 1.001
and Makeup IRWST




2) 18 = @A 7} (Risk Achievement Worth> 1.01)

Basic Event Name Description HEP F-V Imp. RAW

HR-HLI Operator Fails to Initiate Hot Leg safety | 7.290E-4 | 1.362E-1 187.73
Injection

SCOPH-INJ Operator Fails to Align SCS for | 2.340E-3 | 5.376E-3 | 3.29
Injection

HR-ASC Operator Fails to Perform Aggressive | 1.750E-1 | 4.189E-1 2.97
Secondary Cooldown

HR-ADV-LATE Operator Fails to Isolate ADV Block | 3.100E-4 | 1.232E-4 1.40
Valves(Late)

HR-IRWST-CVCS Operator Fails to Refill IRWST via | 4.840E-3 1.770E-3 1.36
CVCS System

HR-MSHR Operator Fails to Perform MSHR 1.340E-3 | 4.850E-4 1.36

HR-SDSE Operator Fails to Perform SD Operation | 5.630E-3 1.321E-3 1.23
(Early Phase)

HR-SDSL Operator Fails to Perform SD | 3.230E-3 | 3.088E-4 1.10
Operation(Late phase)

SCOPH-LTC Operator Fails to Align SCS for Long | 4.480E-3 | 2.657E-4 1.06
Term Cooling

CVHRH-BORATION Operator Fails to Initiate Emergency | 3.790E-2 | 9.947E-4 1.03
Boraion

HR-RSI Operator Fails to Perform Restart SI | 3.120E-2 | 7.435E-4 1.02
and Makeup IRWST

HR-ADV-EARLY Operator Fails to Isolate ADV Block | 3.100E-4 | 3.061E-6 1.01
Valves(Early)

CSOPHB-MISPOSITI MOVs in CSS/IRWST Return Line B | 1.870E-4 | 1.135E-6 1.01
Misposition After Test
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Basic Event Name Description

HR-ASC Operator Fails to Perform Aggressive Secondary Cooldown
HR-HLI Operator Fails to Initiate Hot Leg safety Injection
FSCKHS-SIAS Operator Fails to Generate SIAS

SCOPH-INJ Operator Fails to Align SCS for Injection
HR-IRWST-CVCS Operator Fails to Refill IRWST via CVCS System
HR-SDSE Operator Fails to Perform SD Operation (Early Phase)
CVHRH-BORATION Operator Fails to Initiate Emergency Boraion

HR-RSI Operator Fails to Perform Restart SI and Makeup IRWST
HR-ADV-LATE Operator Fails to Isolate ADV Block Valves(Late)
HR-MSHR Operator Fails to Perform MSHR

HR-SDSL Operator Fails to Perform SD Operation(Late phase)
SCOPH-LTC Operator Fails to Align SCS for Long Term Cooling

HR-ADV-EARLY

Operator Fails to Isolate ADV Block Valves(Early)

CSOPHB-MISPOSITI

MOVs in CSS/IRWST Return Line B Misposition After Test
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