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A Review on ISO Standards Applicable for a Human Error
Tolerant Control Center Design
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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
?’fgsle-r}étllogngi f 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 o o Error tolerance
9241-20:2008 Accessibility guidelines
Undo or confirm
Safeguarding feature
o General guidelines and requirements
9241-171:2008 Software accessibility ] . ] o . >
Special considerations for accessibility adjustability
. L 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-interferen
Design requirements for physical input device on-interierence
Reliability of device access
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3. Workload Management

, oA el et

q

3
Tl

164

Ho

2, 0228 AAN 943} AEHAS $U #nk ol

B

A Az 4

o

=4

(A5 243k A=, ZAH ol

3
H

k)

A=RAYS|
=

sel Mg A

[<)

=

&)

], i, A9,

Pt
31=7]

L

.

gt

o

]

sfolof
T+
10075-2

]

10075—-1& AR
=

o Tedel v A
3. Ak

)

=4

(<)

S|
oS

A

e}

4
W ok

e
5

1<

8717159
ISO TC 1599

)
P
ol A

s
3_1;_
IESEEEREE)

o

]

[e)

AE, 2371715

1

S

sharelel M8 5

6385°] SAtH(Table 2). ©]

b A

S

L

T

Aol el 2
o

=
LU

3z
a3

14

5

J A E e

o] sag welo] W

2]

Gl

o

~

o
-

g el A

A
=

]_

o
JvNO

= A

N

[¢]

A
Guidelines relating to human error prevention

Guidelines concerning monotony
Guidelines concerning reduced vigilance

Guidelines concerning fatigue
Guidelines concerning satiation

Design of work task
Design of jobs
Definitions
Recommendations

]

7. A1l H 4 (redundancy)
o
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12. A58 g
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ISO standards

1
10075-2:1996 Mental workload design principles

10075-1:1991 Mental workload definitions

6385:2004 Design of work system
11226:2000 Static working posture

Table 2. ISO standard recommendations on workload management in relation with human error prevention
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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

Ergonomic design process

11064-1:2000
Principles for the design of control centers

Principles of ergonomic design

Framework for an ergonomic design process

11064-2:2000

Design procedure for arrangement of

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
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human error prevention

Alarm
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Alarm presentation

7. Control center Environment
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