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ABSTRACT

Objective: The aim of this study is to review the ISO(the International Organization for Standardization) standards
recommendations on a human error tolerant control room design. Background: ISO TC(Technical Committee) 159 published
a variety of international standards on design of mental and physical work, design of displays and controls, and workstation
layout design. A proper edition of these standards can be a good resource for a human error tolerant control center design
guidelines. Method: Recommendations of ISO TC 159 standards were grouped into arrangement of control suite, layout of
control room, layout and dimensions of workstations, design of displays and controls, environmental design, alarm,

automation, management system design, procedure and training. Results: It was found that some standards on the design of
supervisory control and data acquisition(SCADA), alarm, automation, layout, workload management, and environment can
be used for human error prevention guidelines in the control center design. Conclusion: ISO TC 159 standards were not
sufficient to cover all the ergonomics area of control center design. Application: Designers can have technical aids from
these ISO standards to improve ergonomic performance of their control center.
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Table 1. ISO standard recommendations on SCADA design in relation with human error prevention

SCADA elements ISO standards Guidelines relating to human error prevention
Viewing distance
Viewing direction
Unwanted reflections
) . 9241-303:2008 .
Visual display Requirements for electronic visual display Unintended depth effects
Spacing between characters, words, and lines
Information coding
Number of presentation colors
9241-9:2000 Ankering of input devices
Input devices Requirements for non-keyboard input devices Resolution
9241-4:1998 Keyboard requirements Keying feedback
Organization of information
9241-12:1998 . . .
Presentation of information Recommendations for graphical objects
Coding techniques
Phrasing of user guidance
9241-13:1998 Feedback recommendations
User guidance Status information
Error management
. Grouping of menu
9241-14:1997 Menu dialogs o
Menu navigation
Recommendations related to user characteristics
User interface . Lo Error tolerance
9241-20:2008 Accessibility guidelines
Undo or confirm
Safeguarding feature
o General guidelines and requirements
9241-171:2008 Software accessibility ] ) ] o ) B
Special considerations for accessibility adjustability
. o Conformity with user expectations
9241-110:2006 Dialog principles
Error tolerance
9241-400:2007 Principles for physical input device Feedback
Responsiveness
9241-410:2008 Non-interference
Design requirements for physical input device
Reliability of device access

Rofok strkar g etar Qi
Al zElake] tistabg oA Qe 7 el Fgtejof gt
= 9241-1109] AREAF 71d) 23] deles IHLR/E o
W) S8l So8t) o] ¥FEE eRAS], eFwA, W o
FHeEE Fal AR ggtadea e e 7eE s

Al A3 T
9241-4000114+= Aoj e 7= A Az &4
o] JHARE A7 Aol uist A1 F7 242 8
o]

4
B2 ENe S50 47 PSR ol

0

JHZ A RS g5t Qo olEsk v L=
9241—-4109] A L7AFoA= WA (responsiveness)
T2 AAE =Y A8 7ol BHste] TS A

FRE E 2, 49BN OE V15 A @

PR 5 oS 2, usb e A% PUPAE A
F G gl WS 2 A wARE Al

30 2 K OXO
TE'NQ{JJNM



164 Dhong Ha Lee JESK
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Table 2. ISO standard recommendations on workload management in relation with human error prevention
Workload elements ISO standards Guidelines relating to human error prevention
. ) Design of work task
Work design 6385:2004 Design of work system
Design of jobs
10075-1:1991 Mental workload definitions Definitions
Guidelines concerning fatigue
Mental workload ) o Guidelines concerning monotony
10075-2:1996 Mental workload design principles
Guidelines concerning reduced vigilance
Guidelines concerning satiation
Static posture 11226:2000 Static working posture Recommendations
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Table 3. ISO standard recommendations on automation in
relation with human error prevention
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Table 4. ISO standard recommendations on control center layout in relation with human error prevention

Control room layout design ISO standards

Guidelines relating to human error prevention

. . 11064-1:2000
Ergonomic design process

Principles for the design of control centers

Principles of ergonomic design

Framework for an ergonomic design process

Design procedure for arrangement of

11064-2:2000 control suites
Arrangement Principles for the arrangement of control suites . .
Ergonomic aspect to be considered
Process for control room layout
Layout process 11064-3:1999 Control room layout

General considerations for control room layout

Control workstation design | 11064-4:2004 Layout and dimensions of workstations

Factors determining control workstation design

Displays and controls 11064-5:2008 Displays and controls

Process for display and control specification

Work chair

9241-5:1998 Workstation layout and postural requirements

‘Work chair
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Table 5. ISO standard recommendations on alarm in
relation with human error prevention

Alarm ISO standards

Guidelines relating to
human error prevention

Structuring and | 11064-5:2008

presentation Displays and controls

Alarm structuring

Alarm presentation

7. Control center Environment

2AYo] e AR QAT TS = & Qe
Ao o] BH AT E Y, TRALH, A5, AT FF,
Qg ARl 55 & 4 3tk 11064—6(Table 6)
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