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Foreword

ISO (the

International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.

ISO coll
electro

aborates closely with the International Electrotechnical Commission (IEC) on all matters of

chnical standardization
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cedures used to develop this document and those intended for its further maintenanee |ar
bd in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for th
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rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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n is drawn to the possibility that some of the elements of this document may ‘be the subject g
ights. ISO shall not be held responsible for identifying any or all such patent rights. Details g
ent rights identified during the development of the document will be in the-Introduction and/o
50 list of patent declarations received (see www.iso.org/patents).
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e name used in this document is information given for the convenience of users and does nojt
te an endorsement.
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explanation of the voluntary nature of standards, the dmganing of ISO specific terms an
ons related to conformity assessment, as well as information about ISO's adherence to th
rade Organization (WTQ) principles in the Technical Barriers to Trade (TBT), see www.iso.orgy/
word.html.
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hics of human-system interaction.

all parts in the ISO 11064 series can be found on the ISO website.
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Iback or questions on this document should be directed to the user’s national standards body:. 4
e listing of these bodies can be found at www.iso.org/members.html.
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Introduction

020(E)

Ergonomics is the scientific discipline and systematic study concerned with the understanding of the
interactions among human and other elements of a system. The term also describes the profession
that applies theory, principles, data and methods to design in order to optimize human well-being and
overall system performance.

The ISO 11064 series provides general guidance, principles and recommendations. The requirements
focus on the interaction between human and system and also the processes and methods required to

Lo el o N LB |

dchieve usable and accessible interactive systems.

The principles, recommendations and requirements given in the ISO 11064 series can help user

user consultation;

matching functional design with purpose;

avoiding abortive design and unnecessary iterations;
contributing to multi-disciplinary team coordination;

minimizing the mistiming of critical inputs from,stakeholders.

The ISO 11064 series enables users to:

apply a systematic process to the design oficontrol rooms;

lay out the group of rooms closely associated with the control room;
arrange furniture and major displays in a control room;

design and specify ergonomiclayouts of workstations;

specify the design of the user interfaces including computer systems, communications eq
and CCTV systems;

identify and specify the environmental requirements for lighting, acoustics and
environments;

evaluate‘existing control rooms.

'he 1SQ 11064 series covers all types of control centres typically employed in the process ind

ntended for non-mobile control centres, many of the principles specified in this document

'he ISO 11064 series covers a wide range of topics including architectural requirements, computer
nterface design and furniture design. This document provides guidance on the overallstfuctu
eries and offers advice on where specific requirements are discussed. This document is des
lelp the potential users identify which of these is relevant to their needs.
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The ISO 11064 series provides information which is relevant to the following stakeholder groups:

ergonomists;

usability professionals;
control room designers;
architects;

interior designers;
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— heating and ventilation engineers;
— project managers;

— control room staff;

— certification bodies;

— procurers.
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considefed as synonyms.
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020(E)

Ergonomic design of control centres —

Part 10:

Introduction to the control room design series of standards

1 Scope

This document describes the different parts of the ISO 11064 series. The overall content of eac
parts is presented, the most likely users of that part and the relevance of each partto different g
he control room design process.

e d

2 Normative references

There are no normative references in this document.

3 Terms and definitions
No terms and definitions are listed in this document.
[SO and IEC maintain terminological databases for u$é.in standardization at the following addr

-+ ISO Online browsing platform: available at https://www.iso.org/obp

+ IEC Electropedia: available at http://ww.electropedia.org/

4 Selecting the appropriate standard to use

The control room requirements-presented in the ISO 11064 series are likely to be address
lange of professions. Certaintparts of the ISO 11064 series can be of particular relevance to
individuals in the design team (for example, those requirements relating to control suite lay
likely to be of particulat goncern to architects). Figure 1 shows how various members of the
loom design team canjuse the different parts of the ISO 11064 series. The figure is illustra
prescriptive, and_in”practice which professions require to address which parts can depend
domposition of th€team and the nature of the project. Familiarity with all parts of the ISO 1106
gnd the requirements and recommendations they contain, can be helpful to the human factors e
The model is-not based on any specific industry and draws together some commonality to be

nany coutrol room projects.
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Figure 1 — Control room standard series and primary stakeholder interest

The actpal involvement of each stakeholder can vary depending on the‘nature of the control room
project.|The relevance of the ISO 11064 series on control suite design, for example, can be less relevanit
for a coptrol room upgrade than for a "greenfield" design. Similarly; the relevance of guidance on early
planning, as presented in ISO 11064- 1, can be irrelevant where furniture is being replaced.

5 Summary of parts

5.1 General

The desjgn of control centres is covered in sever Separate parts. General requirements for the planning
design @and evaluation of control centres aré-covered in ISO 11064-1 and ISO 11064-7 supported b
specificlrequirements on working environients, human system interfaces and workstation design.

<

o~

-

Subclaupes 5.2 to 5.10 present a summary of each part and those stakeholders who can have a particula
interest{in the requirements presented.

5.2 190 11064-1, Principle for the design of control centres

ISO 110p4-1 includes requirements and recommendations concerning the control room design procesg.
It can b applied to/oth the elements of a control room project, such as workstations and overviey
displayd, as well as;to the overall planning and design of entire projects. Other parts of the ISO 11064
series deal withtmore detailed requirements associated with specific elements of a control centre. A
core conjsideration is ensuring that the design process has a user-centred focus.

e

ISO 110p%4=1 can be of particular interest to those planning new control rooms or managing projectp
which include a control room. It presents a set of 9 high-level principles which have been distilled
from the experience of numerous control room projects and can assist control room design teams in
managing a user-centred process.

ISO 111064-1 presents an 11-phase framework for undertaking control room design programmes and
offers guidance on what tasks should be undertaken at each phase.

ISO 11064-1 includes an annex to assist control room designers in clarifying operational goals and
identifying key constraints associated with the control room design programme.

2 © IS0 2020 - All rights reserved
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5.3 IS0 11064-2, Principles of control suite arrangement

ISO 11064-2 covers ergonomic design principles for control centres and, more specifically, the various
arrangements of rooms and spaces in a control suite. The principles are based on an analysis of
functions and tasks that need to be undertaken by the control room and its functionally related rooms.
They include identifying functional areas, estimating the space provisions for each of these areas,
determining operational links between functional areas and developing preliminary control suite
layouts which reflect these required links.

[SO 11064-2 can he of particular interest to those memhers of the design team concerned with the
huilding within which the control room is housed. Amongst other things, ISO 11064-2 addrés$es such
issues as cabling, proximity of spaces, communication patterns and any constraints impesed by levels
of flexibility in job and work organization. Requirements are also presented where the physical Jocation
of a control room in a building is critical, for example reception areas and some security rooms

N

A 5-step process is presented for the design of the control suite and ISO 11064+2 includes ap annex
presenting common requirements associated with such areas as "welfare®’and "equipmgnt and
Inaintenance”.

5.4 1SO 11064-3, Control room layout

[SO 11064-3 lists ergonomic principles for the layout of control rooms. It includes requiements,
lecommendations and guidelines on control room layouts, workstation arrangements, the use of off-
yorkstation visual displays and the needs of maintenance engineers.

SO 11064-3 can be of particular interest to architectssand others concerned with the building as well
ds human factors engineers. ISO 11064-3 offers théldesigner a process for generating contrpl room
lpyouts starting with the identification of requiréments and ending with ergonomic layoutls which
dccommodate these operational needs.

SO 11064-3 presents basic requirements:associated such matters as the selection of appfopriate
dpaces, dealing with future expansion and the location of windows, entrances and exits. Alternative
workstation groupings within a control'room are discussed and an annex presents a selection |of these
tlogether with their advantages and.disadvantages. The requirements associated with the sitting of off-
workstation displays, maintenance spaces and wheelchair access are presented.

For determining design dimensions, the practice of providing formulae, into which approprifate user
population data is inserted, is adopted. A table presents anthropometric data.

5.5 1SO 11064-4,Workstation layout and dimensions

[SO 11064-4 specifies ergonomic principles, recommendations and requirements for the design of
workstationsfound in control centres.

The emphasis of ISO 11064-4 is on layout and dimensions of control room workstations. This dgcument
doversyprimarily seated, visual-display-based workstations although sit/stand workstations pre also

ddressed These workstations are to be found in applications such as transportation control, the

racaocg indiictae patalieing o d o itz imctallaotion e TCN 11NEFA A caring ~non hao of ot los, 10 tt
It oo Auuuo\.1 ‘y, uLlll\.lbD arru O\,Lul IL)’ ITIOLAITAUIVUITIO. TV 1 1UUT T OoLIILO LAdIT UL Ul l.lal Ll\’ulﬂl 1T eres 0

those concerned with furniture design and to human factor engineers.

ISO 11064-4 offers a process starting with a consideration of the control room operator work tasks
leading through to the development of layouts which take account of operators’ abilities to reach
controls and see displays. Key workstation dimensions are presented for seated and standing operators
and the process whereby these dimensions can be derived from basic anthropometric data spelt out.
ISO 11064-4 includes an annex which describes in detail how ergonomic arrangements with different
combinations of displays can be achieved.

© IS0 2020 - All rights reserved 3
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5.6 1SO 11064-5, Displays and controls

ISO 11064-5 presents principles, requirements and recommendations, for displays, controls and their
interaction.

The purpose of [SO 11064-5 is to maximize the safe, reliable, efficient and comfortable use of displays
and controls in control centre applications. To this end, rules and recommendations based on ergonomic
findings are established for:

— selecting the appropriate display and control types;

— strycturing and presenting information on screens and shared off-workstation displays; and
— establishing control and dialogue procedures.

The wide range of control and displays used in control rooms, and the rapid changes in‘technology
make it|impracticable to provide requirements meeting all situations. The approach-adopted in thi
document is to identify general principles of good practice. Supplementary information, from human
factors publications and other ergonomics standards, can also be helpful.

—-—

1”21

ISO 110/64-5 offers a 7-step design process for display and control specification. A special section i
included on control room alarms covering the design of these systems, the.organization of alarms an
alarm rhetrics. Detailed annexes provide guidelines on the design of¢scieen-based control system
including advice on the presentation of "trends", "graphs", "data fields" and "bar charts". Guidanc
is also ¢ffered on dialogue types in relation to task requirements-as well as control device selectior].
The last annex provides human factors guidance relating to{elosed circuit television (CCTV) an

communications systems.

(U~ UT = U7

==

5.7 190 11064-6, Environmental requirements for:control rooms

ISO 11Pp64-6 specifies environmental requirements for the ergonomic design, upgrading or
refurbighment of control rooms and other functional areas within the control suite.

The follpwing aspects are covered:
— thermal environment;

— air quality;

— lighting environment;

— acofistic environments;

— vibfation;

— aesthetics and,interior design.

Vi

ISO 110p4-6 does not cover the influence of electromagnetic fields. Guidance on electromagnetic field
and visyatdisplay image quality is given in ISO 9241-5.

The environmental aspects in control rooms need to be addressed since poor environments can
seriously affect operator performance. Control room environments, in addition to the usual office
requirements, need to take into account shift work, time pressures and the additional quantities of
equipment often found in control rooms. ISO 11064-6 offers 9 general principles for good environmental
design. A process which relates operational requirements to environmental specifications is presented.
The requirements associated with each major element of the control room environment is described
and how major factors, such as tasks and equipment, are taken into account. ISO 11064-6 also
presents interior design and aesthetic recommendations. An annex offers some sample values for key
environmental features.

4 © IS0 2020 - All rights reserved
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5.8 1SO 11064-7, Principles for the evaluation of control centres

ISO 11064-7 provides a framework for the evaluation of control centres and presents ergonomic
principles which can be used for compliance assessment. It includes requirements, recommendations
and guidelines on evaluation of each of the different elements of the control centre, i.e. control suite,
control room, workstations, displays and controls, and the working environment. ISO 11064-7 covers
both verification and validation (V&V) requirements.

hethods. A comprehensive checklist is presented in an annex for checking that an effective
jas been developed. Another annex presents guidance on V&V techniques including the use
Based and observational techniques as well as mock-ups and full-scope simulations.

5.9 Human-centred design process for interactive systems (ISO 9241-210)

There are 4 linked human-centred design activities that should take place ‘during the design of any
interactive system. Figure 2 illustrates the interdependence of these actiyities. Figure 2 does npt imply
d strict linear process. Rather, it illustrates that each human-centred design activity uses outpiits from
other activities. If a specific human-centred design activity has not taken place, the next human{centred
design activity will be based on assumptions, thus increasing the risk of errors.

Identify need for
Human-centred design

Understand and specify
the context of use

Design solution meets
user requirements

Iterate,
where
appropriate

Evaluate the designs
against requirements

Specify the
user requirements

Produce design solutions

Figure 2 — Interdependence of human-centred design activities (ISO 9241-210:2019, Figure 1)

5.10 Ergonomic requirements for people with special needs

A number of ergonomic standards address the particular requirements for people with special needs
concerning ICT accessibility (ISO 9241-20), software (ISO 9241-171) and hardware (ISO/IEC 29138).

© IS0 2020 - All rights reserved 5
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