International

Standard
ISO 16484-1
Building automation and control Second edition
systems$ (BACS) — 2024-01
Part 1:
Project|specification and
implementation
Systéemes de gestion technique du batiment (SGTB) —
Partie 1: Spégifications et mise en ceuvre d'un projet
Reference number
ISO 16484-1:2024(en) © IS0 2024



https://standardsiso.com/api/?name=ac9e66851a5edd4f5568df25e0bfdba4

ISO 16484-1:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2024 - All rights reserved

ii


https://www.iso.org
https://standardsiso.com/api/?name=ac9e66851a5edd4f5568df25e0bfdba4

Contents

ISO 16484-1:2024(en)

Page
FOT@WOIM........coc e iv
IIIEIOMUICEION ... v
1 SCOPI@ ...ttt 1
2 NOTIATIVE FEEFEI@IICES ..........oc e 1
3 Terms and definitions...
4 ADDIE@VIAEEA TEITIIS ...
5 R qnirnmnnfc and recommendations
5.] O VBT VIBW ..o A
511  General ...,
5.1.2 Phases of the BACS project
5.1.3 Documentation
514 TrAININE oo
5.1.5 Reviewing and improving building performance
5.1.6  Graphical OVEIVIBW ... e
5.2 DeSIZN PRASE ..o e
5.2.1  General ..
5.2.2 Determination of project requirements....
5.2.3 Project planning and organization....................
5.2.4 Design documents and technical specification®:
5.2.5  CONETACT oo e
5.3 ENGINeering PRASE ... A ettt
TR T8 B € 1 V) - 1 SOOI
5.3.2 Project planning and coordination details ..
5.3.3 Detailed hardware and function d€Sign..........cees e
5.3.4 Approval of design submittals s e
5.3.5 Hardware configuration...... ...
5.3.6  Control strategy configuration
5.3.7 Management and operator function configuration
5.3.8  SYSEEM teSt il
5.4 Installation phase
BT GENETAL i e
542 INSEALLATIONY S e
5.4.3 BACS copmissioning...............
5.] Completion phase
551 General ..,
5.5.2 System demonstration
5.5.3 Operator training............ccccocu.
D D T HANAOVET .
5 505, ACCEPEANICE ...t
5%5.6  Finalization
5.5.7 Completion decision
5. 1D o 70T T 1T )
5.6.1 General.......
5.6.2 User documents..
5.60.3  DALASIEOES ...
5.6.4 Operation and maintenance dOCUMENTES ...
5.7 T AITIITLE e
6 Review and improvement of building performance............... . 21
BIDLEOGIAPIY ...ttt 22

© IS0 2024 - All rights reserved

iii


https://standardsiso.com/api/?name=ac9e66851a5edd4f5568df25e0bfdba4

ISO 16484-1:2024(en)

Foreword

ISO (the I
bodies (IS

nternational Organization for Standardization) is a worldwide federation of national standards
0 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 collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of ahy claimged patent
respect thereof. As of the date of publication of this document, ISO had not received ndgtice of (a)
which may be required to implement this document. However, implementers are cautioned that
ot represent the latest information, which may be obtained from the patent database ayailable at
prg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

This doc

collaborat

Building 4
cooperati

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

iment was prepared by Technical Committee."ISO/TC 205, Building environment {lesign, in
ion with the European Committee for Standardization (CEN) Technical Committee CEN/TC 247,
lutomation, Controls and Building Management, in accordance with the Agreement on|technical
pn between [SO and CEN (Vienna Agreement).

This secopd edition cancels and replaces the-first edition (ISO 16484-1:2010), which has been t¢chnically

revised.

The main
— upda
— upda
— ment

Alistof a

changes are as follows:

ing of normative references;

ing of terms and définitions;

on of cyber security measures and wireless communication.

| parts inthe1SO 16484 series can be found on the ISO website.

complete

isting of these bodies can be found at www.iso.org/members.html.

Any feed‘xfack erquestions on this document should be directed to the user’s national standards body. A
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Introduction

The ISO 16484 series is aimed at the design of new buildings and the retrofitting of existing buildings for an
acceptable indoor environment, practical energy conservation and efficiency.

The ISO 16484 series is applicable to building automation and control systems (BACS), as follows:

The ISO [L16484 series is intended for use by thosésinvolved in the design, manufacture, en
installatign, commissioning, operational maintenarce and training of BACS when contracted, i.e.

The environmental design for all building types requires complex methods of automation and control.
The functional integration of services other than heating, ventilating and air conditioning (HVAC) is a
general task for all parties employed to develop an integrated multi-application system. The integration
comprises, for example, lighting and electric power distribution control, security control, transportation,
maintenance management or facilities management. This system integration allows the user to take

advanptage of synergies between the different applications. The ISO 16484 series gives gu
archifects, consultants and contractors as well as guidance to users on how to share such.resd

idance to
urces.

The innovation cycles between devices, systems and networks vary. In order to make it ppssible to
add and to change existing devices and extend the building automation and contsdl network, several

interfaces, both proprietary and standardized, are defined between the BACS ietwork and

the other

systems. A manufacturer can design a product, both to meet their specific matketing objectiyes and to

give the option to integrate that special device into a multi-application BAES. Interfaces are alj
in appropriate parts of the ISO 16484 series along with the necessary-.communications prd
confgrmance test required to support the interworking of devices.

A mgnufacturer, a systems house, or an electrical or mechanical contractor can asse
impldmentation of a building automation and control system.

The dpplication of the ISO 16484 series is not to standardize the hardware and software des
architecture of a system, but to define the process for the creation of project specifications,
functjonality and the quality of the solution are clearly.defined.

as a gpideline to the terminology of the building automation and control trade. Unambiguous tef
is required for a complete and accurate conveyance of the intent and details of the ISO 16484 s

in prgduct development, to avoid unnecessary duplication of function or terminology, but not n
placing a restraint on the evolution of new products, systems or applications;

as a Hasis for interfacing preducts and systems. In order to interoperate, the elements of a BA(
a unified data communication protocol and information model;

as a Hasis for drawing up a project specification for procurement;
as a code of practice for expert commissioning;

by educatienal establishments wishing to train people in the field of BACS.

o defined
tocol and

mble the

ign or the
where the

pineering,
minology
eries;

pcessarily

S require
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Building automation and control systems (BACS) —

Part 1

Project specification and implementation

1 Scop

This docu
other sys{

This docu

— desig
speci

— engin

— insta

— complletion (handover, acceptance and project finalization).

This docu

This docy
commissi

2 Normative references

The follov
requirem
the latest

ISO/IEC 1
Part 2: Pld

ISO 16438
ISO 16438+

ISO 1648
testing

e

ment specifies guiding principles for project design and implementation and for the-inte
ems into the building automation and control systems (BACS).

ment specifies the phases required for the BACS project, including

h (determination of project requirements and production of design doctuments including
fications),

eering (detailed function and hardware design),

lation (installing and commissioning of the BACS), and

ment also specifies the requirements for as-built documentation and training.

ment is not applicable to operation and maintenance, nor is it applicable to retro or c
pning, including a commissioning authority,

ying documents are referred to in-the text in such a way that some or all of their content c
ents of this document. For ddted references, only the edition cited applies. For undated r
edition of the referenced document (including any amendments) applies.

4763-2, Information technology — Implementation and operation of customer premises
nning and installation

L-2, Building qutomation and control systems (BACS) — Part 2: Hardware
L-5, Building automation and control systems (BACS) — Part 5: Data communication protoc

-6, Building automation and control systems (BACS) — Part 6: Data communication cor

cration of

technical

bntinuous

bnstitutes
bferences,

Fabling —

ol

)formance

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 16484-2,1SO 16484-5, IS0 16484-6
and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISOO
— IECE

nline browsing platform: available at https://www.iso.org/obp

lectropedia: available at https://www.electropedia.org/

© IS0 2024 - All rights reserved
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acceptance
decision and act of signing the handover (3.10) document during the completion (3.6) phase

Note 1 to entry: The transfer of the responsibility for the system(s) from the supplier to the customer or their
representative can be a legal act.

3.2

building performance
set of measurable building characteristics

Note 1 to entry: This includes e.g. energy efficiency, indoor air quality, moisture management and thermal comfort.

Note 2 to gntry: I'nisis also influenced by bullding construction and utilization, installed technical servicep and their
operation.

3.3

building putomation and control system (BACS) commissioning

BACS commissioning

project aIId system-specific process of calibrating field devices, testing data points;‘adjusting parameters,
verifyingsequences of operation and other functionalities for the various elementsof a BACS application

Note 1 to
activities 3

Note 2 to 4

Note 3 to ¢
covered by

3.4

commiss
systemati
achieved

Note 1 to

design, cofpstruction, start-up, turnover and oecupancy to the operation phase.

Note 2 to 4

3.5

commiss
entity ide
implemen

Note 1 to 4

3.6
completi

t the installation phase.

ntry: Commissioning reports are proof of the completeness of tasks and work.

this term.

joning process

hnd maintained throughout the building lifetime

entry: The BACS commissioning is a part of the engineering (3.7) services and includes commissioning

ntry: There are country variations in the naming of the tetm “commissioning” and variations i the tasks

c application of processes and procedures/designed to ensure that the project obje¢tives are

bntry: The commissioning process begins at project conception and continues through to the pre-design,

ntry: Details of how to conductithe commissioning process are outside the scope of this documer

joning authority

t the commissioning process (3.4)

ntry: In some.gountries, there are “certified commissioning authorities”.

DI

project p
building

3.7
engineer

I

ntified by the owner“who leads, plans, schedules and coordinates the commissioning team to

aseswhere, when handover (3.10) and finalization (3.8) are achieved, the implementatjon of the

ing
acquiring and applying technical knowledge to design and implement devices, systems and processes that
realize the desired objective

Note 1 to entry: This includes project and system-specific services for planning, configuring and commissioning of the

various pa

3.8

rts of a building automation and control system (BACS).

finalization
task during the project completion (3.6) phase where the supplier resolves outstanding items

© IS0 2024 - All rights reserved
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functional description
overall description that explains how each part of the system/plant is expected to operate, interact and be
interacted with

Note 1 to entry: The description covers material energy and signal flow of a plant or a system. Functions/operations
are described as: storing, transmitting, converting, transforming and interlinking,.

3.10

handover
formal process that transfers a system or part of a system usage from the supplier to the customer or their
representative

Note 1 to €
alegal act

3.11

ntry: The transfer of the operational responsibility for the system from the supplier to the custo
pr be agreed by contract.

installatjon instruction

documenf
Note 1 to 4

Note 2 to
profession|

3.12

interope
seamless
parts or ¢

Note 1 to
logging, de

3.13
migrate,
moderniz
infrastru

3.14

that explains how to install a technical device
ntry: There can be several installation instructions for a device, e.g. mechanical, electrical.

entry: Installation instructions can be found from many sources, e.g-~-directives, standards,
al recommendations, manufacturer's instructions for products.

ability
interworking of devices and functions in a system anduability of a system to work with
quipment of another system

entry: Functions may be, e.g. data sharing, event’and alarm management, scheduling, trend
vice and network management.

verb
e the implemented software or (the hardware under extensive utilization of th
rture

system integration

bringing {

4 Abb

For the j
ISO 164381

BACS

ogether subsystems into.one system to function together as a system

reviated ternis

urposes of,this document, the symbols, abbreviations and acronyms given in ISO
L-5, 1SO.16484-6 and the following apply.

building automation and control system

mer can be

buidelines,

br use the

and event

e present

16484-2,

EMC
EMP
HVAC
LEMP
UPS
VPN

electromagnetic compatibility
electromagnetic pulse

heating, ventilating and air conditioning
lightning electromagnetic pulse
uninterruptible power supply

virtual private network

© IS0 2024 - All rights reserved
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5 Requirements and recommendations

5.1 Overview

5.1.1 General
The BACS project normally commences after the client appoints a BACS consultant or supplier.

The quality of the implementation of a BACS is dependent on the design of building systems and the
specification of the commissioning process. In order to produce and maintain the required quality of
building performance after the implementation has been completed, application of a commissioning process
for review and improvement of commissioned values is recommended. Retro or continuous commissioning,
includingfa commissioning authority, is not within the scope of this document.

5.1.2 Phases of the BACS project

5.1.2.1 |General

Subclausd 5.1.2 specifies the main actions and decisions required in order to implement a project in the
different phases (see Figure 1). It serves for all the parties involved in the‘different phases of a project.
The phases of a project associated with the implementation of a BACS are‘as’follows. For all cybérsecurity
measures, [EC/TS 62443-1-1 should be taken into account.

5.1.2.2 |Design phase

The design phase consists of

a) the d¢termination of project requirements,
b) the project planning and organization,

c) the tgchnical specification, and

d) the egtablishment of a contract.

5.1.2.3 |Engineering phase

The engirjeering phase consists of

a) projert planning and coerdination,

b) detailed function andyrardware specification design,
c) engineering design approval,

d) hardyvare eonfiguration,

e) contrplstrategy and processing functions configuration,

f) management and operator functions configuration, and

g) system testing.

5.1.2.4 Installation phase
The installation phase consists of
a) installing, and

b) BACS commissioning.

© IS0 2024 - All rights reserved
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The comp
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Completion phase

letion phase consists of

a) system demonstration,

b) operator training,

¢) handover,

d) accep

tance,

e) finalization, and

f) comp|letion decision.

5.1.3 Diocumentation

Work dor
built docy

514 T

Work dor
training (

5.1.5 R

This pha
completia
commissi
reduced d
this docu

5.1.6 G

A possibl
prescript

document

n, improved building performance (according te the actual use) can be achieved by the B
pned values are reviewed and amended periodically, providing improved energy perforn
perating costs. This can be achieved through the commissioning process, which is not ¢
ment.

raphical overview

e sequence of the important.décisions and activities in each phase is shown in Figure
ve; some activities can be-carried out earlier or later, depending on the project requirer]
ation and training.

e during the engineering, installation and completion phases serves as a basis for proyiding as-
mentation (see 5.6).

raining

le during the engineering, installation and completion phases.serves as a basis for providing
see 5.7).

eviewing and improving building performance

e has been included for completeness. It does>not form part of a BACS project put, after

ACS if the
nance and
overed in

. It is not
nents, e.g.

© IS0 2024 - All rights reserved
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Phase Decisions Activities |r
I
|
Determination of Project planning Design I
project and documents and [
gD requirements organization technical |
7 specification I
") N |
= |
Contract I
|
ki I
- X X |
Project planning Detailed |
and function and '
co-ordination hardware |
N design |
Design I
o0 approval
= I g
5 Y { ' 1 | &
g | S
= Hardware Control strategy OM::;%??;?&?:SS I E
o0 configuration configuration P . : I e
5 configuration (=
Y
{ ! y | 5
| o
| .5
System test | 3
(=
15
il 2
| —
5 | 8
g Installing BACS = | g
g commissioning g %‘0 I "E
= oll.E ([l
2122
E 1l
Y
a | 4
HI
Hand: !
N andoven System |
demonstration |
Acceptance |
|
I
=) Y e Finalization |
L [
+—
2 I
= I
g Project ' Operatf)r |
S completed instruction > |
= I
|
=
I
|
A e =l
L Review and improve building performance

T

=4

T

Figure 1 — Process and structure of BACS project implementation

5.2 Design phase

5.2.1 General

Subclause 5.2 specifies tasks to be carried out in the design process of the various parts of a BACS. It is
assumed that at the start of the design process, the information necessary in order to accommodate a BACS

is available. The tasks to perform are project and system-specific.

© IS0 2024 - All rights reserved
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The design phase covers the following areas:

a) deter
b) proje
c) desig

mination of project requirements;
ct planning and organization;

n documents and technical specification;

d) the contract.

Owners and users of buildings can benefit from the integration of various technical building systems. In cases
of system integration, it is important that parties agree on the particular meaning of system integration
with respect to the specific project requirements. Project management consideration shall be given to the

. M . AL T £ 1 1 1
furlCthIlaIl OpPCTdUOUIT TESPOUIISIDIIILY 101 dltdliced SUDSySLCIILS.

5.2.2 Dletermination of project requirements

5.2.2.1

To meet ]
the follow

a) gener

b) integ

¢) physical attributes;

d) occuy
e) syste
f) sitea

Attention|

Overview

he client's requirements, the general project requirements for the BAGS‘hould take inf]
ing:

al considerations;

Fation requirements;

ational needs;

I requirements;

hd client-specific requirements.
should also be given to energy performance in accordance to ISO 52120-1 and ISO 52127

iption of project requirements shall be approved by the client.

General considerations
ermining the system requirements, the following factors should be taken into account:

ng structure, e.gsnmetal frame, concrete, size, thermally active building components,
ruction (listed-ebjects);

bf building(s), e.g. high rise, one storey, open campus, tunnel;

ng usage type and profile, e.g. hospital, single/multi-tenant, industrial, commercial, resi

0 account

1.

historical

lential;

The descr]
5.2.2.2
When det
a) build
constl
b) type
c) build
d) space

usage profile, e.g. occupation schemes, diverse usage of space, continuous operation;

e) system integrity including off-site considerations, e.g. communication infrastructure and topology,
availability, reliability, response time, safety and security, redundancy;

f) EMC,

EMP and LEMP requirements according to IEC 62305-4;

g) intended organization of operation and technical services, e.g. third party, caretaker, trade segregation,
user account levels;

h) energy supply needs, e.g. alternative energy systems, load shedding, energy monitoring;

i) safety and security systems integration with BACS and mutual interaction, e.g. fire system, access

contr

ol system, interoperability area and integration depth;

© IS0 2024 - All rights reserved
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j)

k)
D)

m)
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implementation of the project by phases, e.g. timescales for each phase, constraints on plant shutdowns,
impact on continuous operation;

budget, e.g. change contingency, overtime work;

future usage, e.g. spare capacity, flexibility, future intended extensions;

application of the commissioning process.

5.2.2.3

Integration requirements

5.2.2.3.1 Overview

This docy
categorie$:
a) integ
b) integ
c) integ
d) integ
5.2.2.3.2
As for int
a) thed
b) ‘Fhe 3

integ
9
d) enhal
e) comp
f)

devic
g) funct
h) single
i) infra
j)  com
k) interd
5.2.2.3.3

vend¢r and manufacturer independence, e.g< sbandardized protocols, profiles and interfaces;

interpperability, e.g. data sharing, event and alarm management, scheduling, trend and ever

ment specifies general considerations for integration that shall be implemented in the

5
Fation/implementation;
Fation/operation;
Fation/function;

Fation/infrastructure.

Integration/general considerations
poration, the following should be generally considered:
eployment of special system integration consultants;

llocation of responsibilities, e.g. for subsystem functionality and interfaces, for d
Fation of subsystems;

iced energy performance, e.g. interdisciplinary operations of HVAC, blinds and lighting c

atibility, e.g. software/hardware versions of subsystems, protocol versions, proprietary

e and network management;
jonal interaction, e.g/fans disabled by fire conditions;
seat operatigh,e.g. shared computer, consolidated user information and alarms;

tructur€ sharing, e.g. wireless, structured cabling (e.g. Ethernet), shared computer;

issioning, e.g. availability and interaction of subsystems;

following

elivery of

pntrols;

brotocols;

t logging,

Integration/implementation

As regards the implementation of the integration, the following should be considered:

a)

b)

responsibilities, e.g. supplier of subsystems for its functionality and interfaces, party for the delivery of
integration of subsystems;

compatibility, e.g. change control, software/hardware versions, protocol versions, proprietary protocol
details;

commissioning, e.g. sequence of commissioning from subsystems to primary system.

© IS0 2024 - All rights reserved
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5.2.2.3.4

Asregard
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Integration/operation

s the effective operation of an integrated system, the following should be considered:

a) the number and types of data points, e.g. values, alarms, point/object names and mnemonics;

b) the depth of information required, e.g. limits, scheduling, trends;

c) the human system interfaces (HSI), e.g. single computer multi applications, single application, web
browser, access rights;

d) the user actions required, e.g. monitoring, commanding, acknowledgement, local overrides.

Bcanba achinauad by poleiala o licatione o o cingla cosanitnr (0 g o o b cnr A

qr a single

Integratig
applicatig
can be us

5.2.2.3.5
The folloy

a) funct
funct

b) interd

c) syste
shutd

d) numbh

5.2.2.3.6

Infrastru

T Cor o T oty O Oy o Cr P o pP pPricatIoTs Ut o SIS IC COTITp Ottt (Cg o v e D OTOUvVY ST 4

n that handles all information (e.g. full graphical representation of information). The in
bd either for the purpose of monitoring or commanding, or both.

Integration/function
ving points for the interoperability of integration should be considered:

jon types to perform in which systems, e.g. time scheduling, maximum demand and ot
jons from ISO 16484-3;

ictions, dependencies and priorities, e.g. smoke exhaust fansy plant activation from acces

m behaviour in case of abnormality, e.g. default values, partial system/device restart, ma
own;

er and types of shared data points, e.g. outdoor airtemperature, scheduling, trending.

Integration/infrastructure

‘ture includes common physical items that facilitate communication and media
tion should be given to the following regarding the infrastructure of integration:

lation, e.g. wireless access points, cabling systems, power over Ethernet, grounding, comm
cols, topology;

brk management, e.g. addresses, VPN, firewalls, remote access, access rights, segmentati
brk capacity, e.g. bandwidth, normal and abnormal usage;

ibility and reliability, e.g. redundancy, setup and commissioning of integrated, decentrz
omous systemnts.

Physicalattributes

Considerz
a) insta

proto
b) netw
) netw
d) availz

autor
5.2.2.4
Building i

along with the following:

frastructure and plant equipment influence physical attributes of BACS and should be ¢

formation

her BACS

5 system;

intenance

sharing.

unication

DIN;

lized and

bnsidered

a) new equipment and its ability to be monitored and controlled, e.g. adding monitoring and control;

b) existing equipment and its ability to be monitored and controlled, e.g. reuse, adding functionality;

¢) existing controls or BACS, e.g. integrate, migrate, replace;

d) space, e.g. for cabinets, wall mountings, HSI;

e) HSI, e.g.local display, operator workstation;

f) local conditions, e.g. environmental, temperature, humidity, seismic risk, extreme weather;

© IS0 2024 - All rights reserved

9


https://standardsiso.com/api/?name=ac9e66851a5edd4f5568df25e0bfdba4

ISO 16484-1:2024(en)

g) cabling, e.g. topology, media type, size, rating, environment;

h) powe

5.2.2.5

r supply, e.g. frequency, voltage, emergency power supply, UPS.

Occupational needs

The client's requirements will influence the scope and attributes of BACS and should be considered along
with the following:

a) priorities for operation of the building, e.g. emergency situations, normal conditions, overrides;

b) occupancy profile, e.g. schedules/calendar, setpoints, operating modes, daylight saving, energy use;

c) energ
d) comf
e) HSIs,
statid
5.2.2.6
The clien
following
a) prior

energy savings, cost savings, reliability, indoor air quality;
b) contrpl strategies (see ISO 16484-3);

¢) mandgement functions (see ISO 16484-3), e.g. data storage, data retrieval;

d) main

e) energy management needs;
f) alarn} strategy, e.g. categories, priorities, delivery, routing;

g) HSI, 4.g.localization, multi-language, graphics quality, types, functionality;

h) syste
i) syste

j) syste

k) documentation, €:g. format and media, content, quantity, compliance certificates.

5.2.2.7

The need
BACS and

y performance, e.g. energy usage, energy savings;
rt conditions, e.g. thermal, visual, acoustic, air quality;

e.g. local override/indication devices, operator and monitoring units or panels, oper
ns including visual display units, internet browser on different types of platferms.

System requirements

['s requirements will influence the design of BACS and should. be considered along

ties for operation, e.g. safety of personnel, protection of‘equipment, occupancy profile

fenance management aspects, e.g. condition<based monitoring, local/remote reporting;

n support, e.g. remote dccess, technical support;
n performance, e.gzdecuracy, response time, display response;

M reliability, e@yavailability, redundancy;

Site and client specific requirements

htor work

with the

comfort,

5 at'the site and the client cpnr‘iﬁ'r‘ rnr}nir‘ﬂmnnfc influence the documentation and deliv

should be considered along with the following:

a) installation, e.g. electrical, mechanical, controls;

ry of the

b) commissioning and handover, e.g. witness testing, process for uncompleted actions, summer/winter
operation, phased delivery, documentation of the results;

c) training, e.g. instructions for use, operation and maintenance, system/product training;

d) documentation, e.g. language, content, media, certificates, software licences and backup;

e) postcompletion, e.g. warranty/guarantee, spare parts, maintenance and software updates;
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f) application of the commissioning process, e.g. required qualification and role of commissioning
authority.

5.2.3 Project planning and organization

5.2.3.1

Overview

A clear management and reporting structure shall be described for all parties involved. The process shall
allow for resolution of issues raised during the project and include

a) project planning,

b) proje
c) defin
d) detai

e) chang

5.2.3.2
The proje
dependen

as well as
completia

5.2.3.3

Details of
provided,

a) syste
b) chang

CTOTganiZation,
tion of responsibilities,
s of specific constraints, and

Pe management.

Project planning
ct plan defines the milestones, tasks and deliverables that ‘will drive the project.

the deadlines. A timetable detailing the BACS design, enginéering, installation/commissi
n phases shall be provided.

Organization

the roles and relationships within the organization required to deliver the project pla
Consideration should at least be given to thetollowing and where required it shall be dod

n integration, e.g. coordination, decisiefmaking;

re management, e.g. authorization;

¢) comnpissioning, e.g. coordination, décision making, authority/agent;

d) appr

e) confl

5.2.3.4

A clear dd
provided,

5.2.3.5

vals, e.g. design, witness testing, acceptance;

ct management, e.g, escalation path.

Definition of responsibilities

finition of all'the roles mentioned in the organization document and their responsibilitig

It details

cies on other trades that affect the BACS timetable and identifies'who is responsible for dging what,

pning and

n shall be
umented:

s shall be

Details of specific constraints

When det
a) third

ailing the all site-specific working needs, the following should be considered:

party equipment, e.g. plant shutdown, clearance, access;

b) security processes, e.g. personnel, computers, phones, security clearance;

c¢) working hours, e.g. night/weekend shifts;

d) special qualifications, e.g. training records, languages;

e) environmental restrictions, e.g. clean areas, health and safety, wireless communications.
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5.2.3.6 Change management

A change management process should be in place that handles changes based on customer feedback or from
deficiencies found in the design specifications. Procedures should be defined to track and deal with

identified
s defined
n system

a) information exchange, documentation and circulation,
b) the modifications of the design specifications,
c) the approval by the involved parties of these design changes as interpreted by the supplier,
d) the process by which the supplier requests additional data from the customer, e.g. the name of the data
points, the setpoint values, the occupancy schedule, specific needs for graphics, and
e) the agreement of contractual and financial consequences of any change.
5.2.4 Design documents and technical specification
The techpical specification shall contain all relevant documents to fully detail the 'needs as
in 5.2.2 and 5.2.3. The detailed engineering works should make use of the BAGS-function list g
in ISO 16484-3. The BACS function list provides the correct allocation of engineering works
integratiqn projects and prevents unnecessary duplication of engineering.
The docupnents issued for tender should contain
a) required standards and regulations,
b) addrg¢ss and location,
c) site lgyout drawing,
d) contrpctual arrangements,
e) systems and equipment within the scope of theproject,
f) overdll functional description,
g) projeft organization and responsibilities,
h) projeft milestones and dependeiicies,
i) projert constraints,
j) trainjng and documentation aspects,
k) specification docuntents for each system comprising
1) rpquired standards and regulations,
2) physicallocation of the system items,
3) functional dncrripfinn inr‘]nr‘ling the segquence of operation-astextor rh'agr:\m,

4) data points list and BACS function list if required,

5) the principle and structure of point addressing and/or naming,

6) commissioning needs,

7) n

eeds for system demonstration,

8) mechanical plant schematics and equipment details including sizing information, and

9) spare parts.
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5.2.5 Contract

A contract that embodies the technical specification shall be established with participating parties before
proceeding to the engineering phase.

5.3 Engineering phase

5.3.1 General

Subclause 5.3 specifies tasks carried out in the process of configuring the various parts of a BACS. These
tasks are project/system-specific.

The engin
a) proje
b) detai
c) apprq
d) hardxy

e) contr

f) mandgement and operator functions configuration;

g) syste
Work don|

532 P

Within th
lies with

Named in
Any chan

The proce

involved parties.

The supp
meet the

5.3.3 Dietailed hardware and function design

5.3.3.1

eering phase covers the following areas:
ct planning and coordination details;

ed hardware and function design;

val of design submittals;

vare configuration;

ol strategy configuration;

In test.

roject planning and coordination details

e scope of their contract the responsibility for detailed planning, management and cod
he organization that places contracts with others.

Hividuals responsible for interfacing-between the customer and their supplier(s) shall be 1
pes shall be communicated to all\parties involved.

ss for reporting performance‘against milestones is required to be defined and agreed be
ier shall create and-maintain a delivery plan for equipment and a schedule, with mile

pverall project program.

General

e during the engineering phase serves as a basis for providing as-built documentation and training.

rdination

dentified.

fween the

Stones, to

In 5.3.3,

[le)term “hardware” relates to all the physical devices to be provided by the suppl

er to the

customer, including devices supplied by others but controlled by or that provide data to the BACS.

5.3.3.2

Prerequisites and dependencies

Subclause 5.3.3.2 identifies tasks that should be carried out after receipt of the contract and in preparation

of the sub

mittals. The tasks are as follows:

a) review technical specification and request clarifications, as appropriate;

b) identify and communicate necessary dependencies such as, but not limited to

1) p

ower requirements,
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2) network requirements, e.g. topology, IP network access points, remote communication services,

a

3) e

5.3.3.3

nd

nvironmental requirements, e.g. temperature, humidity, dust, seismic rating.

Preparation of submittals

The submittal shall include the following:

a) system architecture and system description;

b) data points list and BACS function list if required;

c¢) upda
d) addit

534 A

The outpt
for approy

Approval
and ther
customer

A respon
manner.

The appr¢ved submittals form the basis for proceeding tothe configuration tasks.

53.5 H

Subclause

ed functional description including the sequence of operation as text or diagram;

onal documents as required.

pproval of design submittals

tfrom the hardware and function design is submitted to the customer's,representative reg
al.

is necessary to ensure that the hardware and function designismeets the design sp¢
bsults of any clarifications received from the prerequisites. It offers the opportunity fo
and the supplier to manage each other's expectations.

be to the submittals, with any appropriate explanatien'if required, should be given if

ardware configuration

5.3.5 documents the minimum expected engineering tasks related to the physical itemn

to facilita

a) field
cable

b) input
Cc) netw
d) equip
If there is

BACS com

Le installation and BACS commissioning, and comprises the detailing of

wiring, generation of schematics; terminal identification, device/system and plant cor
types,

output allocation,
brk, addressing, netwotk setup, existing networks, networking devices, wireless access p
ment lists.

to be system testing, a test plan shall be formulated taking the requirements into cong
missioning requirements shall be identified and added to the commissioning plan.

During th|is phase there shall be input into the documentation and training plan.

sponsible

cification
" both the

a timely

s of plant

nectivity,

oints, and

ideration.

5.3.6 Control strategy configuration

Subclause 5.3.6 documents the tasks related to the configuration of the control to facilitate operation, as

detailed in the specification.

The technical specification and approved functional description are used to create the control software.
The software uses the input and output allocation as detailed in the hardware configuration. The items

identified

When cre

in the BACS function list are also implemented in the software.

ating the software, consideration should be given to the following:

a) sequence of operation;
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b) user accessible adjustments;

¢) needs for events, alarms and routing;

d) wuserlevels;

e) interactions with third parties including data sharing;

f) logge

d data;

g) priorities.

The minimum output from the control strategy configuration comprises the control software and the

descripti

nofoneration
o0 peiatro

If there is
identified,

to be system testing, a test plan shall be formulated. BACS commissioning requirement
and added to the commissioning plan.

During thiis phase there shall be input into the documentation and training plan.

53.7 M

Subclause

anagement and operator function configuration

5.3.7 documents the tasks related to the configuration of the management and operator

as detailg
througho

The techr
the mana

bd in the specification. These functions can be implemented either centrally or d
1t the system, or both.

ical specification, the approved functional description aqd the control software are used
bement and operator functions.

When configuring the management and operator functions;consideration should be given to t

Clause 5 4

a) data

nd the following:

Follection: what, where, when (frequency) afid how much;

b) backing up, restoring and archiving data;

c) inter:

If there is
identified

ictions with third parties includjng.data sharing.

to be system testing, a test plan shall be formulated. BACS commissioning requirement
and added to the commissioning plan.

During thiis phase there shall be.input into the documentation and training plan.

5.3.8 S

Subclause

ystem test

5.3.8 relates to the system test prior to installation, if required by the contract. The

of the tes
and oper:
managem

ting is toyconfirm that the system or representative parts of the system meet the f

entgprocess should be used.

s shall be

functions
stributed

to create

he rest of

s shall be

P purpose
unctional

itionalsspécifications and work as expected. If the system fails to work as expected, the change

The tests

P | LY o £l £3 A3 43 rad TL 4+ 4 £
do IUUIILITITU 111 UIIT \.uuusuu dlIUIT STCLLIUILIS dI'T TATLULUU. TTIITOUT LTOLS LAdll LUVLUL, 1TUI TA

following:

a) contr

ol strategy and BACS functions;

b) electrical panels containing controllers;

c) exam

d) HSIu

ple installation;

sability;

e) interoperability.

Usually the results of these tests are validated by an authorized person.
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5.4 Installation phase

5.4.1 General

Subclause 5.4 specifies tasks carried out when installing the various parts of a BACS. These tasks are
project/system-specific.

The installation phase covers the following areas:
a) installing;

b) BACS commissioning.

Work dore during the engineering, installation and completion phases serves as a basis for providing
documentation and training. On completion of the installation phase, documents should e, updated to
reflect chhnges.

5.4.2 Installation

5.4.2.1 |General principles

All equipment shall be installed in accordance with the relevant installation instructions. The¢ location
for the equipment shall be as defined in the design submittals. Tagging\ef equipment and cables shall be
completed as required by the specification.

The agre¢d location access requirements shall be coordinated to‘énsure that a safe working enyironment
and progtess to plan can be achieved.

Where common equipment or integration is required, speeial attention shall be given to coordingtion with
the involved parties.

The instdllation can be considered completed when the parts and equipment are correctly installed to
enable BACS commissioning to commence. Installation may be phased to enable commissioning on parts of
the BACS ps subsystems become available.

Installing covers the following areas:
a) field dlevices;

b) BACS|equipment;

c) other{equipment;

d) cablipg.

5.4.2.2 |Field dévices

Field deices. shall be installed in accordance with the relevant installation instructions. [Incorrect
installatigrir@nd location of field devices can lead to poor control performance and increased majntenance
efforts. Access to these devices shall be considered for maintenance operations.

Special attention shall be given to items that provide safety or protection, where the placement and mounting
of these devices are critical, e.g. high/low limit pressure, high/low limit temperature, smoke detection and
control.

5.4.2.3 BACS equipment

BACS equipment shall be installed in accordance with relevant installation instructions. Their access should
be possible for maintenance operations.
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Other equipment

Where required, as part of the contract, other supplied equipment shall be installed according to relevant
installation instructions.

5.4.2.5

Cabling

Termination of cables shall be in accordance with installation instructions, e.g. with or without ground
protection from electromagnetic interference, maximum length, etc. In general, ISO/IEC 14763-2 shall be
taken into account for communication networks.

5.4.3 BACS commissioning

5.4.3.1

Subclausse

General principles

5.4.3 covers the commissioning of the BACS and its interaction with related systems

intended

In this do
equipmern
be putint

Fo be a comprehensive description of all aspects of commissioning a building,

Cument, commissioning of the BACS comprises a series of tasks performgdon the installe
t that proves the installation meets the contracted technical specification and enables th
p service. The BACS commissioning activities cover the following:

a) com:Iissioning plan;

b) com
¢) hardxy
d) contr

e) mandgement and operator functions verification.

5.4.3.2

The cominissioning plan is defined during.the engineering phase, taking into account requir{

the techr
requirem
tests and

The comn
a) avail
b) hydrg
c) speci

d) speci

issioning prerequisites;
vare verification;

ol strategy verification;

Commissioning plan

ical specification document. It.includes the tests and checks to be performed, cod
ents and the role of each party in their execution, in addition to the procedure for repor
checks and the phasing of the'’commissioning.

nissioning plan should-identify such aspects as

ibility of the plant'eonhnected to the element to be commissioned,
nic and air balanhcing,

fic climatic conditions,

fic occupation conditions, and

. It is not

H controls
e BACS to

bments in
rdination
[ing these

e) avail

5.4.3.3

bitity of Tequired services:

Commissioning prerequisites

Before beginning commissioning (or one of its stages) the following are required:

a) confirmation of safe working conditions for the system;

b) allva
c) items

d) acces

riable parameters and switches set to appropriate values and settings;
associated with the system are available and operational;

s is possible to all associated areas of the building.
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5.4.3.4 Hardware verification

The primary task of hardware verification is the confirmation of the following:
a) installation of items conforms to manufacturer's instructions;

b) items are safe to operate;

c) items are correctly cabled, tagged and connected;

d) network communications are installed and operating as specified;

e) commissioning results are recorded.

5.4.3.5 |Control strategy verification

The primiry task of control strategy verification is the confirmation of the following:
a) system being commissioned is safe to operate;

b) operdtion of inputs, outputs and processing functions;

c) statidand dynamic behaviour of control loops;

d) interqction between various control strategies and systems;

e) time-dependent activities;

f) evenffhandling, including alarm routing and grouping;

g) software and configuration files are backed up;

h) comnpissioning results are recorded.

5.4.3.6 |Management and operator functionverification
The primary task of management and operator function verification is the confirmation of the follpwing:
a) display graphics and print outputs are a representation of the actual installation;
b) user interface navigation links'(e!g. buttons, text, icons) operate as indicated;

¢) data points relate to the intended display items;

d) recorded data relatetethe intended data points;

e) system access control account management is configured;

f) calendars and:timed events are configured;

g) alarnr handling is configured;

h) software and configuration files are backed up;

i) commissioning results are recorded.
5.5 Completion phase

5.5.1 General

Subclause 5.5 specifies tasks that shall be carried out in the completion phase. The completion phase may be
split into several parts and covers the following tasks:

a) system demonstration;
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