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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 commlttee Internatlonal organlzatlons governmental and non- governmental in
liaison with[ ST par technical
Commissio (IEC) on all matters of electrotechnlcal standardization.

Internationdl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’3.

Draft Interngtional Standards adopted by the technical committees are circulated to the member bodies fpr voting.
Publication s an International Standard requires approval by at least 75 % of the member.bodies casting g vote.

Attention is| drawn to the possibility that some of the elements of this part of ISO.11064 may be the gubject of
patent right$. ISO shall not be held responsible for identifying any or all such patentights.

Internationgl Standard SO 11064-2 was prepared by Technical Cemmittee ISO/TC 159, Erdonomics,
Subcommitiee SC 4, Ergonomics of human-system interaction.

ISO 11064 tonsists of the following parts, under the general title Ergonomic design of control centres:
— Part 1: Principles for the design of control centres

— Part 2: Principles for the arrangement of control suites

— Part 3: [Control room layout

— Part 4: Layout and dimensions of workstations

— Part 5: Displays and controls

— Part 6: [Environmental requirements for control rooms

— Part 7: Principles for the evaluation of control centres

— Part 8: [Ergonomic requirements for specific applications

Annex A of this part-of JISO 11064 is for information only.
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Introduction

This part of ISO 11064 considers ergonomic principles, recommendations and guidelines for the layout of control
suites.

ISO 11064 covers all types of control centres, including those for the processing industry, for transport and for the
control affld communication Systems o1 emergency services. 1hough 1SO 11064 1S primarily intended fofl non-mobile
control centres, many of the principles are relevant to mobile centres such as those found on ships,’Jocomotives
and aircraft.

User reqlirements are a central theme of this part of ISO 11064 and the processes described are designed to take
the needs of users into account at all stages. The overall strategy for dealing with user requirements is|specified in
ISO 11064-1.

This part of ISO 11064 provides guidance on the design and planning of the_control suite in relation to its
supporting areas. Requirements for the layout of the control room are specifiedn ISO 11064-3. Requ(rements for
the design of workstations, displays and controls, human-computer interaction and physical working ¢nvironment
are specified in ISO 11064-4 to 1ISO 11064-6. Evaluation principles are dealt with in ISO 11064-7.

ISO 11064-1 to 1SO 11064-7 cover general principles of ergonomi€ design appropriate to a rang¢ of control
sectors. The specific requirements appropriate to particular sectors or applications are specified in 130 11064-8.
The requjrements specified in ISO 11064-8 are to be read in conjunction with ISO 11064-1 to ISO 11064-7.

The main beneficiaries of this part of ISO 11064 are the operators and other users in the control sujte. It is the
needs off these users that provide the ergonomic requisements used by the International Standard |[developers.
Althoughlit is unlikely that the end-user will read ISO-11064, or even know of its existence, its application should
provide the user with interfaces that are morexusable, a working environment that is more congistent with
operatiorjal demands and result in a solution which will minimize error and enhance productivity.

© 1SO 2000 — Al rights reserved \
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INTERNATIONAL STANDARD ISO 11064-2:2000(E)

Ergonomic design of control centres —

Part 2:
Principles for the arrangement of control suites

1 Scdpe

This part of ISO 11064 covers ergonomic design principles for control centres and, more-specifically,|the various
arrangenjents of rooms and spaces in a control suite. The principles are based on _an analysis of functions and
tasks that have to be supported by the control room and functionally-related rooms. They include identifying
functional areas, estimating the space provisions for each functional area, determining operational links between
functional areas and developing preliminary layouts for the control suite to facilitate the transition betieen all the
activities |conducted in the control suite.

2 Normative references

The folloyving normative documents contain provisions which, through reference in this text, constitute grovisions of
ISO 11064-2. For dated references, subsequent amendmenis to, or revisions of, any of these publications do not
apply. Hpwever, parties to agreements based on thisspart of 1ISO 11064 are encouraged to invéstigate the
possibility of applying the most recent editions of:thé normative documents indicated below. Hor undated
referencgs, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers [of currently valid International Standards.

ISO 6383, Ergonomic principles in the design'of work systems.
ISO 11064-1, Ergonomic design of contrel centres — Part 1: Principles for the design of control centres
ISO 11084-3, Ergonomic design of control centres — Part 3: Control room layout.

EN 614-1, Safety of Machinery.=~ Ergonomic design principles — Part 1: Terminology and general pringiples.

3 Terms and definitions
For the purposes.of this part of ISO 11064, the terms and definitions given in ISO 11064-1 and the folloying apply.
3.1

task allocation
distribution of work tasks or work task elements between operators and systems

3.2
task zone
combination of a work task with associated space and location requirements

3.3

work environment

physical, chemical, biological, organizational, social and cultural factors surrounding a person in his or her work
space

[EN 614-1]

© I1SO 2000 — All rights reserved 1
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3.4
work space
volume allocated to one or more persons in the work system to complete a work task

[ISO 6385]
35
workstation

combination of work equipment for a particular person in a work space

NOTE It is possible that several persons share a particular workstation, or that several persons alternate between several
workstations|within any period of time (that is, on an hourly, daily or weekly basis).

3.6

work syste
one or mor
work enviro

m
b persons and work equipment acting together to perform the system task, in the, work spa
hment, under conditions imposed by the work tasks

ce, in the

[EN 614-1]

3.7
work task
task

activity required to achieve an intended outcome of the work system

4 Design procedure for arrangement of control suites

4.1 Gengral approach

A general approach to the design of work systems(shall be in accordance with ISO 6385 and EN 614-1. The
multipart standard 1SO 11064 discusses the application of the general approach to the design, redesign or

refurbishmgnt of control centres. The objectives.@fthe aforementioned standards are to design the work $ystem in

consistenc
comparabl
designing

with human capabilities, limitations and needs. Consequently, an analysis of the exisfing or a
situation is required. Clausew4 explains how to apply the general approach to the analygis when
ntrol centres. In particular~iticoncerns the activities needed to enable the architectural plapning (for

example s
suite, oper.

The develo
a mapping
building. Th
the control
workstation

entre includes the location of the control suite relative to the processes to be monitored and
5 and other equipment.

Emphasis g
on such fac
control room suite relative to the prod

on site.

ucti

It is recognized that many other factors (for example economic factors, size, shape and surroundings of the area,
existing parts of the site) will also be considered and will be of major importance for decision making. However, the
user of this part of ISO 11064 should be aware that the physical location of a control suite relative to the sub-
systems to be controlled and/or monitored establishes constraints for the design of the control room, workstations
and jobs. Amongst other things, this part of ISO 11064 specifies routing, distances, communication patterns and
the level of flexibility in job and work organization design. In some cases, the physical location is critical as the
control room is operationally dependent on location (for example site security, reception), whereas, in other cases,
location may be irrelevant.

© 1SO 2000 — All rights reserved
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Where physically challenged control suite users or visitors are expected, adequate facilities should be taken into
account during design.

4.2 Steps in the design of control suites

The general layout of a plant or production unit, a process description, main process operating principles and the
general layout of buildings are important considerations at the beginning of a project. The process of designing a
control centre usually consists of several project phases, as follows:

Phase A:

Clarification

Phase B:
Phase C;
Phase D;

Phase E:

For further information, see 1ISO 11064-1.

The pring
develope
suites, th
durir

the s

syst¢m (system functions) and an overview of tasks to be performed within the work system, i

allog

dete

an o
task

on the workstation and other facilities.” The resulting task zones should then be arranged into wo

such

Typically
shall be

User inpy
of empld

commun
commun

d and used during phase C. In order to ensure effective input to a preject concerning the layo

the general layout of the site or production facility, including the location of a control suite (see 4

Aratysis and probtenT aefimtion
Conceptual design
Detailed design

Implementation and operational feedback

iples of an ergonomic design (see ISO 11064-1:2000, clause 4) for control suite arrangemer
e following project steps are recommended (see Figures 1 and 2 ef ISO 11064-1:2000, step 94
g phase A, functional requirements are generated;

tarting point for the conceptual design consists of a description of the intended performance

ation of tasks to human operators or technical equipment (see 4.3);

‘mined;

verview of space requirements for the.control suite should be made. A useful approach to this
5 to be performed in the control suite, and to attach to each task an overview of the requireme

a way that the requirementS'are met (see 4.5).

the layout of the contfrol suite is baselined at the start of phase D. During this phase any des
ontrolled.

t should be
Lt of control

):

of the work
hcluding an

1.4), can be

is to list the
ts imposed
kstations in

gn changes

t shall be an integral part of the development of a control suite. User participation is a structurg
ying futurevusers and all others involved in the design project (see [2] in the Bibliogr

Amongst
example,

a Scale-model or layou

computer graphics model.

4.3 Starting point for layout of control suite

d approach

As a precondition to the design of a control suite arrangement, the following activities have been performed:

specification of the system functions (the function of the plant built);
allocation of functions to human operators or equipment and instruments (see EN 614-1);

global definition of the jobs of the operational staff (that is job rotation, training level).

© 1SO 2000 — All rights reserved
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These three steps then provide the following information as a starting point for the design of the control suite:

— alist of system functions;

— the work tasks, their relationships, length, frequency and workload;

— thejob

of every member of the operating staff, grouping all tasks allocated to one person;

— a preliminary description of the equipment to be installed in the control suite.

All this shot

For a comp|
available. In

working asg

In the caseg
analysis. A
combinatior
This situatiq

Id then bhe used to Qppr‘ify the work Inlar‘pe and aother \A/nrking areas (Qpp 4 "_\)

etely new control suite design, it is possible that no or little information from comparable-instal

lations is

the absence of practical experience, the starting point can only be a rough overview of staifing level
and work tasks. It has to be completed as the design progresses. Where accurate information,is not

umptions may be used.

of the redesign or modification of an existing facility, the starting point is.the result of the
complete function analysis might then be replaced by an overview (©f, the current work
with an analysis of the constraints to be observed when proposing changes to the work org
n analysis also enables direct participation of users in the design process.

4.4 Locdgtion of control suite

In order to g

etermine an appropriate location of the control suite on,a‘site, the user of this part of ISO 110¢

consider, afnongst other rules, the following interacting ergonomic-aspects:

— visibilit
operatd

— distand]
— control

— job an
interpe

— userta

requirements; in other words, if it is important that a process or site/area is visible to
rs, that work area should be located such that visual inspection is unobstructed;

es between control suite, process units, local control rooms and local workstations;
suite accessibility and emergencyexits;

d work organization desiga.\'proposals, including requirements concerning communica
sonal interactions;

5K interaction with equipment;

— considgration of the movement of operators, other personnel and visitors within the control suite;

— conside

Environmer

bration of adequate space for service and maintenance activities.

tal aspects to be considered:

— adequa

hvailable,

situation
tasks, in
hnization.

4 should

particular

tion and

te Iighf and \Alindmnlc;

— adequate control of room temperature;

— adequate protection against or avoidance of high noise levels;

— adequate protection against or avoidance of draught, wind, dust and toxic hazards;

— adequate protection against or avoidance of vibrating environments;

— in the case of alternating electromagnetic fields of external equipment (for example radar, electromagnetic
separators), workplaces should be located such as to minimize their influence, because the effects on human
health are not yet sufficiently understood. For further information, see ISO 11064-6.

© 1SO 2000 — All rights reserved
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Technical aspects to be considered:

— civil construction of a building;

— relationships between process units (interacting processes), areas to be guarded and so on;

— pipe, cable and duct routing;

— accommodation for future expansion.

Other as

ects to bhe considered:

— som
cont

— secd
—  publ
— cont
— arch
NOTE

45 0O\
An overy|

The over

b safety aspects of the control suite, for example blast-proof building or not, toxic hazards,
ol suite is to be used as a shelter, and so on;

rity; access to the public, special security checks and gates;
c relations (this also concerns access to the public);
ol suite visibility for reasons of security or public relations;
tecture; the building shall fit into the general environment.

As a tool for evaluation, clause 6 gives ergonomic considerations:
erview of task zones in the control suite
ew of task zone requirements for the control suite\shall be made.

view of task zones concerns the control suite*and all the rooms that have a functional relatio

tasks pefformed in it (see clause 6).

The sped
— num
— estin

— requ

ification should include the following'factors:
per of users per room (including-the variability in the numbers);
hated sizes of fully equipped workstations per room and their estimated space requirements;

rements for handover/during shift changes and team briefing;

— location of noise sources, such as printers, phones, alarm signals and associated requirements;

— spad

A useful

e allowanees made for future modifications and extensions.

approach is to specify a task zone for each work task. These task zones should then be

workstati

hns’according to one or several of the following principles:

vhether the

nship to the

pllocated to

— certain task zones can be organized in one room. For example, all control and supervision task zones (that is
the operator desks) and a rest area can be in one room;

— task zones can be merged. For example: the task zones for control and supervision tasks can be merged with
the task zone for an administration task (that is both tasks are performed by the same person at one
workstation);

— atask zone can be in a separate room (excluding other tasks).

© 1SO 2000 — All rights reserved
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4.6 Design of the layout of the control suite

The functional design of the control suite should be made based on the overview of the task zones and the
requirements of each ot these task zones.

Important aspects to be considered are:
— task requiring links between task zones;

— access to task zones;

— environimental constraints (for example: windows in relation to computer screens);

— architegtural principles for the overall layout of the building: shape, floor level(s), columns or steel sfructures,
traffic gnd service passages;

— equipment housing and maintenance access.
NOTE 1  As an evaluation tool, clause 6 gives ergonomic considerations.

NOTE 2  Detailed design of the shape of the control suite will be discussed in ISO 11064-3. Detailed design of othgr rooms in
the control syite, and of local control rooms, can be achieved by applying the same guidelines.

5 Ergonomic aspects to be considered

The ergongmic aspects in this clause have to be considered when designing the arrangement of a confrol suite.
The flow chart (see Figure 1) shows the process for integrating these factors. Link analysis is a tool for pnalysing
job task patterns to determine optimum equipment placement for individuals and for team operatign and/or
maintenanck (see [3] in the Bibliography).

6 © 1SO 2000 — Al rights reserved


https://standardsiso.com/api/?name=73cccd97958ac291c8a53ca399fcca95

ISO 11064-2:2000(E)

Conditions Design steps
Objectives of the Starting point (see 4.3).
human-machine system 1 Specify system functions.
2 List system tasks:
Situati vsi - human;
ituation analysis —_— - equipment:
- interactions.
Task-analysis 3 Organize the work and design the jobs.
Visibility to plant
Accessibility from plant —_— Determine location of the control suite (seed.4).

Emergency considerations, etc.

Cooperation of persons
Space per task, etc.

Links between task zones

Equipment, architecture

Guidelines

Task analysis

Adopted compromise
Document criteria

NOTE 1 | For further aspects to be considered see clause 5.

NOTE 2 | Eachidesign step may result in a feedback loop to one of the earlier steps.

NOTE 3 Participation of the users is included in every step

Determine requirement foritask zones (see 4.5).

Workstation requirement _—

Determine dayout of the control suite (see 4.6).

Specification —=

Verification and validation of the layout (see 6).

Document the result and justify, that is specify, the
alternative solutions considered and the requisite
criteria for a decision to be made.

Figure 1 — Design steps for a control suite

5.1 Communication

The following should be considered:

each other;

© 1SO 2000 — All rights reserved
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— control suite equipment should be located such that visual contact between operators is possible where and

when n

— commu

eeded;

nications that are extraneous to the control suite functions should not distract personnel;

— rooms and locations with different functions should be physically separated to avoid potential sources of
disturbance.

5.2 Traffic and routing

The followir
— distand]

— if there
determ

— any re
person

— special
The lay
visited;

— users 1
also bdg
distract

5.3 Entrances and exits

The followir

— doors 4
respec
which 1

— space fo enable supervision-ef the entrance(s) should be taken into account;

— ready 3

5.4 Envi

g should be considered:
es should be minimized to take travel and communication needs into account;

is a need to directly and visually monitor a certain part of a site, the workplace fer'this monitg
nes the location of the control suite on the site;

strictions placed on access for unauthorized personnel should not_impede access for &
hel;

consideration should be given to undesirable walking routes, such as short cuts using emerge
out of the site should be such as to permit easy access to all areas that might legitimately n

hay feel uncomfortable sitting with their backs to an entrance or frequently used walkways.
possible, from a normal position, for the operator:to-0observe persons entering a room with
ion. This may also be needed from a security point of view. See also 1ISO 11064-3.

g should be considered:

nd passageways in the contraol'suite should enable access to and transport of most equipme
, thought should be given(to) future extensions of equipment and to maintenance and repla
hight require access through the floor or ceiling;

ccess to first@idvequipment, emergency equipment and emergency exits shall be considered.

onmental conditions

ring task

uthorized

ncy exits.
bed to be

It should
minimum

nt. In this
cements,

The followir

g environmental factors should be considered:

— materials used for floors, walls and ceilings should be such that glare, reflections and large contrasts are

controll

ed. Where needed, noise should be minimized by appropriate means;

— potential sources of disturbances should be identified and considered. The location of the control room should
be planned in such a way that the impact of these disturbances is minimized;

— location of the control suite to minimize possible risk of exposure to hazards such as toxic materials, pollution
and radiation is required where such hazards may be present.

© 1SO 2000 — All rights reserved
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5.5 Cleaning

Aspects to be considered:

-2:2000(E)

— the use of durable building or construction materials, which require minimum cleaning and are easy to clean, is
recommended;

— provisions should be made to minimize dirt and contaminates in the control suite;

— storage and use of cleaning agents should not present a risk to personnel from fumes or contact.

5.6 Mg

The follo

— it sh

suiteg;

— equi
neeq
Syst§

— cabl
mair

NOTE
times of tl}

5.7 Vig

In desigr
distinguig
respectiv

intenance
ving should be considered:

buld be possible to perform maintenance with the minimum disturbance to théCoperation off

bment should be easily accessible for maintenance purposes. Account_should be taken of
ing periodical maintenance (for example lighting tubes, fire and gas.detection systems, clir
bmMSs);

ng, ventilation ducts and so on should be properly concealed, but easily accessible at &
tenance and repair. Possible future extensions of cabling should be taken into account.

The impact of maintenance (and cleaning) tasks and associated facilities may differ depending on th
e control centres (24 hour operation, 7 days a week, other situations).

Sitors

ing an arrangement for a control suite, accommodation should be made for visitors. It is n
h between professional and public visitors. Both groups should be systematically studied to es
E requirements.

Aspects 1o be considered:

—  publ
disty
crea

— facili
unng

— spad

c visitors should be guided through the control suite in a way that minimizes potential distr
rbances. The operater's’ activities should not be affected by the presence of visitors. Facilitie
ed for adequate reception of public visitors (for example outside the central control room);

fies should ©e-"designed to accommodate the viewing of displays by professional visit
cessary distraction and disturbances to the control room operators;

e for Safety shoes, helmets and so on should be considered.

the control

equipment
hate control

Il times for

e operational

pcessary to
tablish their

actions and
5 should be

ors without

58 S

pportng imformation

Some of the information that operators and others use will be in document form (for example drawings, handbooks
and manuals, possibly stored in electronic systems).

The following provisions should be made:

— the information should be stored and structured in such a way that information used frequently can be easily
retrieved,;

— filing

and storage facilities should be adequate for the anticipated volume of material,

© 1SO 2000 — All rights reserved
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— special

provision should be made for easy access to material that is required in emergencies;

— in order to save space and speed up research, the use of computer assisted documentation should be
considered, particularly for emergency procedures.

6 Verification and validation of layout of the control suite

For the verification and validation of the layout of the control suite, the following shall be applied:

— verificay
standa

— care sh

— evalua

— link analysis may be used to validate traffic patterns and communication links;

— the us
sequen
comple

— the usq
Anothe

— differer]
coordir

— the prin
Generally, 1

for the desi
control suitg

documented to enable verification and validation (see [7] in the Bibliography).

H H 2l % Al H £ + s i H ' H L + b ' = Al
TOTT 1T OTUCT TU CUTTTAT T UT OIyIT TCAtul TS —tU  UTSIYIT CITMCTTA (S Y STCTIT  SPTLITLAtiUNT S, 1T1almtd

ds) to assure compliance;
all be taken that the validation is operationally realistic;

ion of functions and usability (validation);

b of walk-through and talk-through techniques, where the idea,is.:t0 work through sce
ces in the new design. Care should be taken that the mock-upyor simulation is sufficier
te task;

F possibility is the use of virtual reality techniques;

ation can be tested;
ciples for the evaluation of control centres as given for information in ISO 11064-7.
hany compromises will be made during the process of the design of a control suite. Many start

gn of control suites are possible and'a wide range of aspects shall be considered when log
e and rooms within the control suite. Therefore, each major design decision and compromisq

ooks or

harios or
t for the

of simple representations of the new design such as drawings, photographs, as well as mock-ups.

t task analysis techniques such as link analysis’\or time-line analysis where communication and

ng points
ating the
shall be

10
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Annex A
(informative)

Some detailed considerations for specific rooms and areas

Designing the layout of a building, such as that of a control suite, is a complex matter because of the diversity of
requirements to be considered. In order to facilitate the design process, this annex gives an overview of possible

rooms ar
suite des|

The cons
number
documern

A.1 Control room

Usually,
the contr

— Secu
secy

— oper

NOTE
where mo!

The contfol and monitoring task zones may be'in the same room, or might be integrated with the fo

Zones:
— docy
cons
inclu
proc
— adm

shift

— anal

Al P H la +. ] H'S 4 ] 2N Al Lot + 29 Letla ot
U WUITRITTY ZUTICO 1T UTC CUTTUHUT SUTLT. TUTTTIA Yy AloU T UoTU do A TIol LU LUTITUR UTC CUTTTPITITTIT OO

gn.

iderations given in clauses 4 and 5 should be applied to each of the rooms mentioned: It view

t relevant considerations.

control and monitoring tasks and associated task zones are situated*in the control room. Thd
bl room within a control suite should be determined by applying.such considerations as:

rity and safety (for example direct entrance, special entrance doors/gates, entrance route
rity checks);

ptional and social links related to the level of the control room (ground level or not).

For plants or facilities (partly) housed in a buildings-ground level should be taken to mean the main op
5t of the field workstations and field operators are usually found.

mentation task and associated\task zone

ider the facilities needed for documentation purposes and possibly other administrative
bss control system;

nistrative task’and associated task zone

book, notes and so on (see previous item);

ysis/diagnostic tasks and associated task zone

of a control

of the large

pDf design requirements and outcomes of the control suite design process, the project t¢am should

location of

via several

erating level,

lowing task

work tasks,

ding the use of electronic aids such as personal computers, visual display terminals (VDTSs), ifitegration in

apply the same considerations as for documentation task, including the possibility that several persons will be
discussing certain problems;

— supervisory tasks and associated task zone

consider possible conflicting factors such as the work organization (team work versus hierarchical distance
between operating personnel and supervisory staff), privacy aspects, a general view on the process and so on;
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