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ABSTRACT

Objective: The aim of this study is to describe several issues which should be considered in the human reliability analysis
of soft control operations in nuclear power plants. Background: The operational environment of advanced main control
rooms is totally different from that of conventional control rooms. The soft control is one of the major distinguishable features
of the advanced main control rooms. The soft control operations should be analyzed to estimate the effects on human reliability.
Method: The literatures, about task analysis, simulation data analysis, and a human reliability analysis method for the soft
control, were reviewed. From the review, important issues for the human reliability analysis of the soft control were raised.
Results: The results of task and simulation data analysis showed that the soft control characteristics could have large effect
on human reliability and they should be considered in the human reliability analysis of the soft control operations. Conclusion:
The soft control may affect human error and performance of operators. The issues described in this paper should be considered
in the human reliability method for the advanced main control rooms. Application: The results of the soft control operation
analysis might help to design more efficient interface and education/training program for preventing human errors. The
described issues might help to develop a human reliability analysis method for soft control operations.
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1. Introduction (Human Reliability Analysis, HRA)©] HZ £ o]ft=

27153 QIHH(USNRC, 1996; O'Hara, 1992).

1970t o] % A= A s Afare] Fa%

H AR sels oA Vs 9 A Vleol 4 dele® B4E7] AIFFTHUSNRC, 1975). B3, 7]E0]
SH Stk A FAlodolghar el A daEEd gl uet 7)) AT SrkshaA B AFE -
28] FAAE 71E obdR I 7|Wke] FAlolA s vh2 E grkshstl QlolA] AR ke o AXI e
A W% vl~Zeo] (Large Display Panel, LDP) ¢ &9 W, 1A 7 WA= 49 Atus Foled v T3
AALHO FES o] &3 JiQ taEdel, AAkskEA 94w FHI th A ee 9 viQle 54 &+
M, 2EEAS)7] Fol AFHIL vk oleh B2 AFE 71 Aol ofei B YT Wtk A FAlefde] W
S ZES FAIAY o)A AA Wshs FAlold ABE A2 AU JF e B gEoy FIE
LARE S 8] v Ho, ool wE QZMIE R4 o AA] ok FFE vE Aol A 23499 Q)

Corresponding Author: Seung Jun Lee. Integrated Safety Assessment Division, Korea Atomic Energy Research Institute, 1045 Daedeok-daero, Yuseong-gu,
Daejeon, 305-353.

Mobile: +82-10-9899-3848, E-mail: sjlee@kaeri.re.kr

Copyright@2013 by Ergonomics Society of Korea(pISSN:1229-1684 eISSN:2093-8462). All right reserved.

(9 This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0/), which
P Y-
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. http://www.esk.or.kr



88 Seung Jun Lee - Wondea Jung

J Ergon Soc Korea

of gttt

2 =R gL AE A0 AT EANE
o] &3t 2dE 1S AHAF A S gL o)F Hdl,
ATEAY BEAS AWl AZEAE o]§3t 4
25l AlEFHOlA HolHE BT ZN LTEAS] 9
FRES $8 54 E7st, AXEAClE 1y QIZk
A EA oA WHEA]l e Eojof & o]rES 2
o=

2. Human Reliability Analysis for
Soft Control Operations

2.1 Characteristics of soft controls
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Figure 1. APR1400 main control room

2.2 Soft control task analysis
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0. Increase the SG level using
aux. feedwater Plan 0: 1 then 2 then 3 then 4 the@
1. Select the 2. Select AF 5. Turn on the 6. Increase the
secondary system on (Aux 3. Seletct 'ET (A)F ;1(.)(?(pen the valve motor-driven AF SG level using
the operator console Feedwater) pump turbine pump valve controller
Plan 4: 4.1 then 4.2 then 4.3
| | | [prant: 61 then 6.2
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4.1 Select the target ,4'2 Press the . || button using the input
‘Acknowledge .
valve on the screen button device for the safe
components 6.1 Select the 6.2 maintain the
valve SG level using
controller auto./man. mode
Plan5: 5.1 then 5.2 then 5.3
5.1 Select AF pump on 5.2 Press the 5.3 Press ‘Start’ button on
tH pump ‘Acknowledge’ || ESCM using the input device
e screen
button for the safe components
Figure 2. Task analysis of a soft control operation
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Figure 3. Human error modes of the soft control
operation process
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2.3 Simulation data analysis
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3. Issues for Soft Controls
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3.4 Human reliability analysis method for advanced
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Figure 5. The framework of the HIRECA

4. Conclusions
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