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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 collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The increasing use of solid-state lighting technology e.g. LED lighting, the growing scientific insight
on the impact of light on humans and the diverse individual demands for lighting function bring
a significant incentive for the application of lighting control. However, the resulting complexity of
installed systems needs more professional skills to design, install, and maintain.

Commissioning is a very important measure that can be taken to guarantee the quality of lighting
systems as close as possible to its design intent. ISO/TS 21274 specifies requirements for the
commissioning of lighting systems in buildings to meet design specifications, including roles and
responsibilities, commissioning activities, documentation requirements and system handeveér.

This document presents explanation and justification to support the correct understanding, use and
natjonal implementations of [SO/TS 21274.
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Light and lighting - Commissioning of lighting systems in
buildings - Explanation and justification of ISO/TS 21274
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s document provides information to support the correct understanding, use an
lementations of ISO/TS 21274. It gives explanations on the procedures and backgroundin
so provides justifications of the choices that have been made. It gives detailed examples t
overall workings of [SO/TS 21274.

Normative references

following documents are referred to in the text in such a way that seme or all of th

ated references, the latest edition of the referenced document (including any amendmen
TS 21274, Light and lighting — Commissioning of lighting systems in buildings

52000-1, Energy performance of buildings — Overarehing EPB assessment — Part
nework and procedures

S 017, ILV: International Lighting Vocabularyl

Terms and definitions

the purposes of this document, the.terms and definitions given in ISO 52000-1, ISO/TS
S 017 and the following apply.

and [EC maintain terminology databases for use in standardization at the following add

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

Lem designedito provide lighting
e 1 to entry: A lighting system can be dedicated to:

the support of one or more specified visual tasks under specified conditions considering other re

formation.
b illustrate

pir content

stitutes requirements of this document. For dated references, only-the edition cited applies. For

s) applies.

1: General

21274 and

esses:

quirements

such as human comfort safety the appearance of the <11rrmmding environment and energy con

umption;

b)

the support of other than human tasks.

Note 2 to entry: A lighting system can include a set of light sources, other physical components, communication
protocols, user interfaces, software and networks to provide control and monitoring functions.

Note 3 to entry: The light source(s) and the related equipment can be integrated in a single item, e.g. an LED
module, a lamp or a luminaire.

Note 4 to entry: A lighting system can be networked to provide central or remote control and monitoring
functions.

1y

Online version: CIE e-ILV: https://cie.co.at/e-ilv
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Note 5 to entry: A lighting system can be connected to or integrated with other systems or devices.

[SOURCE: CIE S 017:2020, 17-27-010]

4 General aspects

4.1 Benefits of commissioning for lighting systems

For traditional lighting solutions of interior spaces using discharge, halogen and incandescent
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4.2 The

chnology, the systems are relatively simple, so commissioning can be implemented a
e preparation. LEDs’ capabilities of instantaneous response, dimming, colour tuningj

formance under frequent switching conditions, offer good opportunity to create a-light
nt of high quality with more energy efficient solutions.

htion of new technology including IoT, digital control and IT into lighting systems, and be

e into [oT and advanced digital applications, adaptive lighting and integrative lighting.
htion of lighting from simple to complex systems, providing tailored-lighting conditions

fare, and interactions with other building automation systems make the lighting sys
design, install and put into service.

L situation, the owners/tenants clearly communicate theirneeds and desires, the design tq
Found a concept and clearly express design intent, and installation and startup occur with
pwners/tenants benefit from a high-quality control system. But in reality, a deficiency in

construction process, measures can be taken'to assure that the final lighting system
owners/tenants needs.

to ISO/TS 21274, commissioning is necessary to manage the growing complexity of light
ommissioning for a lighting system_is wiore than just an energy saving strategy, but als

ing the functions of design, constyuction, and operation, with the involvement of the pro
1g each phase of the project.
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With the discovery of ipRGUs-and the non-image-forming pathway, the aim of lighting in buildings
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physiologi

differ from project te-project for the reason of different occupant profiles, activity profiles, dayl
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to the owl
specificati

xpanding from &igual performance and visual comfort to integrative lighting for creaf
tal and/or psychological benefits for humans, which means that the design specification

and degsign philosophy etc. Therefore, the scope of commissioning can be decided accord
her or tenants requirements, and the complexity and scale of the lighting system, deg
bn,-and budget.
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TETIt BIVES SOIME gemnerdat principtes for commissioning regarding Totes and Tespornsibitities,

activities, documentation, but not technical specification of lighting systems, which are supplemented
by design specification as Annex A shows.

4.3 Content of commissioning for lighting systems

Commissioning is a very important measure to ensure the lighting system can work as closely as
possible to the design specification. The strategy of commissioning can be different from system to
system. The content of commissioning can include but is not limited to the following items:

Installation check: The commissioning team can develop equipment installation checklists on the

basis of design documents, with which they can conduct the inspection to ensure that all equipment
are of the correct type and quantity, and located and connected correctly as the design documents

© IS0 2023 - All rights reserved
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specify. For sensors and adjustable luminaires, ISO/TS 21274 also recommends to check the aiming
of these devices, with no blocking in the specified direction.

— Operation check: The operating function of a sampled proportion of devices (including luminaires,
solar shading systems, daylight redirecting systems and other systems in the building connected
with the lighting systems) is checked to ensure all the control functions of local and remote-control
devices operate correctly. For lighting systems with sensors, the simulated sensing signal can be
used to verify the activation of different design control modes. The communication and control
logics are verified during this stage.

— Performance test: Performance testing involves ensuring the installed system meets the design
specification under the designed operating conditions and control modes. A step=hy-step test
procedure is used from components, systems to points of interaction between technicpl building
systems, and all the problems discovered during this stage are recorded in the-issye log. The
possible reasons for these problems is analysed and confirmed as the basis of further falibration
and configuration.

— | Calibration and configuration: Calibration and configuration is a vekry-important measure for

problem solving during the commissioning process. A systematic analysis of any proﬂeems found
during check and test is made with all related stakeholders, and’ design assumptidns, device
performance, and control parameters are verified. On the basis of these analyses and verification,
calibration and configuration can be made accordingly.

4.4 The acceptance of commissioning deliverables

Thd process for each activity and deliverable inclaudes an acceptance step as defined in the
commissioning plan (Cx plan). This step formalizes th€’acceptance of the commissioning del{verable by
the|lowner or tenant.

5 [Commissioning methods and selection

5.1 Classification of commissjening methods

The term commissioning come$\from the shipbuilding industry. A commissioned ship is g ship with
all the equipment installed and tested, problems identified and corrected, and the prospefctive crew
extensively trained.

Sinte its adoption by, the building industry, commissioning has been widely recognized as|a valuable
methanism for quality assurance, ensuring building systems are fully integrated, tested, arid function

properly.

Initfial commissioning can be conducted during the installation stage and operation stage. It h¢lps ensure
that the performance of the lighting system meets the design specification. This type of commissioning
is specified in ISO/TS 21274:2020, as Method 1, the basic method.

Theé-erewinsdemand-onthe bulldingenvironmenthasresultedinmovingfrem—simpleto complex
lighting systems, which enables one to develop more efficient and flexible solutions, but also leads to a
higher level of complexity.

With the increasing complexity of building systems, a lack of familiarity by the designers, installers, or
end-users can lead to the misapplication of technologies and result in poor performance. How to ensure
the commissionability of the lighting system and reduce the potential cost of further modification
and commissioning due to minor defects in the lighting system design has become more challenging.
According to ISO/TS 21274, the commissionability of lighting systems is designed so that when
installed, all designed control logic can be accessed and checked easily, which requires that the cause
and effect relation of control logic of lighting systems should be provided to the commissioning team,
and they should have all the necessary access authorization to make configuration and calibration on
the lighting systems.

©1S0 2023 - All rights reserved 3
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A broader concept of commissioning has been introduced, which starts from the pre-design phase,
goes through the installation phase, and continues during the post-occupancy phase, and is a quality
assurance process to ensure the performance of the building meets the design documents. This type
of commissioning is specified in ISO/TS 21274:2020, as Method 2, the full life-cycle commissioning
method.

5.2 Selection of commissioning methods

According to CIE 222:2017, lighting controls are electrical devices added to the installed lighting circuit
to adjust the light output of the luminaires accordlng to a pre- planned program or automatic detection

regime or
the functi
requireme
all push th,
lighting co
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simple for
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ns of switching and/or dimming. In past decades, fast advancement of technology;-hig
nt on energy saving and deeper understanding on the influence of light for humanellbe
e lighting control strategy from simple to complicated. According to the control strategy,
ntrols can be classified into the following types:

h] control

ond to human commands and are typically operated by hand. The forms of manual con

is the most popular control strategy in lighting application at«the moment, and relatiy
installation. So, the basic method for commissioning can be‘sufficient, and one point
ion during the commissioning process is to ensure thatusers of the system can rea
H the function of any such control devices.

ghting system can switch or dim designated loads automatically in response to events s
Chedule, illuminance, or occupancy, etc. The atitomatic control lighting system can have sd
htrol interface.

y beginning, the control function is_realized by hardware such as a relay, which is pre

manufacturing stage. The functiofi,of controls is more product-dependent, and relatiy
e control parameters are generally'difficult to modify in the field. The complexity for des
h and commissioning of the system is relatively low, so there is no high demand for a full I
hissioning method.

ast development of IT technology, software is playing a more and more important rol
he function of automatic control. Advanced performance can be achieved with the impro

capacity of programmable control devices in lighting systems. It also gives much m
and the controlfunction can be updated by reconfiguring the program or updating
tware without-Change in any of the hardware of the lighting systems. This is a very big s
b applicatiel, it is also the basis for connected lighting and integrative lighting.

the, above-mentioned items also increase the complexity of lighting systems,

ing
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multidisci
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plinary knowledge to reallze the system. A lack of famlllarlty by the de51gners install

ISO/TS 21274 recommends a full llfe cycle commissioning method which starts from the pre- de51gn
phase, goes through the installation phase, and continues during the post-occupancy phase.

6 Roles and responsibilities

6.1 Gen

eral

Lighting systems are becoming more sophisticated. The design, installation and operation complexities
increase along with capabilities and benefits. There is a need for cooperation between the owner,
design team, contractors (including subcontractors and suppliers) and commissioning team in a
highly collaborative way. ISO/TS 21274 specifies the roles and responsibilities of all the responsible
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parties related to commissioning, including the owner or tenant, the design team, the contractors and
subcontractors, suppliers and Cx team.

6.2 Owner or tenant

The owner or tenant acts as a coordinator and final decision maker in the commissioning process.
They make the final decision on the scope and targets of the commissioning task, the selection of the
commissioning team regarding the balance of budget, and level of performance assurance and lighting
system complexity, typically with input from the design team.

xzravzianz and o o tha dociivmanantce oo oo acaominiccioming ol S d ot g o
y T evewahtapprove e aocaments—SHen=as the COSSTonTh s pPratantat g pratt

The

Th
des

y make the decision on the follow-up procedures for any reported items that cannot dchieve the

ign specification in a timely and economic way during the commissioning process!

Thdy also coordinate actions among the relevant participants during the Cx process.

6.3 Design team

Th
sus

lighting system design process is an iterative process to design-lighting system so
tainable lighting quality and energy efficiency based on spetifications in the releva

Jutions for
nt lighting

application standards, for the wellbeing of users and for a pleasant-built environment.

NOTE See CEN/TS 17165 for more information.

As the design is the basis for the entire project and defines how effectively it can be commjfssioned, it

is important that the design team is aware of the commissioning requirements of the lighting systems.

So, two-way communication and coordination between design team and commissioning tepm is very

important and necessary in the following aspects:

a) |The design team shares the design*decuments with the commissioning team as th¢ basis for
the development of the commissioning plan and commissioning specification, and also for their
comments to maximize the fungtionality, operability, maintainability and ease of commifssioning of
the lighting system.

b) [ The design team makesc@yreview of the commissioning plan and commissioning specification to
ensure that these documents comply with the design documents. ISO/TS 21274 recominends that
they should participate in all of the relevant activities during the commissioning process.

c) |The design team-also transfers all the information on the functionality, operability, mainfainability,

and ease of-commissioning of the designed lighting system into design documents,

installation stage can provide the necessary support including the access to hardware, s
onsitétechnical support to assist the Cx effort.

6.4__Contractors, subcontractors and suppliers |

so that all

related cenfractors, subcontractors and suppliers for implementing the Cx plan during the

oftware or

The role of the (sub)contractors is to execute the installation process, and they are responsible for
proper installation, and functional testing of all of the components and equipment of the lighting
systems according to the design documents. The (sub)contractors should manage their functions in
the commissioning process and work closely with the Cx team to document the performance of the
commissioned lighting systems.

The equipment documentation includes the instructions for installation, testing, operations, and
maintenance. Suppliers are also responsible for providing the necessary operating interface for
hardware, software or onsite technical support. For some complex lighting systems, the supplier can
participate in the start-up and testing of the system and training.
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6.5 Commissioning team

The commissioning team manages the commissioning process. ISO/TS 21274 recommends that the
commissioning team should be selected at an early stage of the project. The commissioning team is
expected to participate during the entire project for programmable control lighting systems and can
provide continuity and technical guidance. Due to these factors, the commissioning team ideally reports
directly to the owner of the project. ISO/TS 21274 recommends that the commissioning team should
have good communication and organization skills, along with experience and up-to-date technical
knowledge on design, installation and operation of the lighting system to be commissioned.

reviews t
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ssionability of the lighting system.

In the pre-
of the con
the define
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Commissioning activities

commissioning phase, the selected commissioning team is responsible for the developn]
imissioning budget, commissioning plan and commissioning specification ©n“the basi
l commissioning scope from the owner or tenant, design documents and“other necess

rties of the commissioning process for comments, and finally approved by the ownel

pproval of the commissioning plan and commissioning specification, the commissioning te
bonsible for the implementation of the approved documentswith the support of other relg

1les and organizes periodic coordination meetings withyall related stakeholders of the proj
|ditional meetings on specific topics as required, girculates and maintains the deliveral
cumentation like the commissioning plan and cohtmissioning specification.

vs contractor submittal packages pertinent;to commissioned lighting systems, audits
s all depending on scope) information “in the installation checklists through docun
's and field assessments, conducts on-site observations and witnesses contractor equipn]
ation and testing, produces and updates the issues and resolutions logs, and produces
ssioning reports.

es training to the operation$.personal and occupants, dependant upon the commissior

eral

upon the complexity of the lighting project, the commissioning process can have diffey
ints fzom project to project.

Es in the project. The task of the commissioning team canbe/divided into three categories:
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For less complex lighting systems, the commissioning can be performed after the installation phasg to
check operational performance before it is handed over to the building owner. ISO/TS 21274 requires
the activities listed in ISO/TS 21274:2020, 7.4 be completed during the commissioning process.

For lighting systems with higher complexity, such as lighting systems with programmable control,
central control, etc., involvement of the commissioning team from the early stage of lighting design to
the post occupation stage is a good solution, ISO/TS 21274 requires the commissioning activities listed
in ISO/TS 21274:2020, Clause 7 to be completed.

It is important to note that according to ISO/TS 21274, the commissioning team is not authorized to
make any modifications or changes directly on the design and construction; rather, their purpose is to
facilitate communication, resolve issues, and document performance.
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Pre-commissioning phase

The pre-commissioning phase is crucial for the preparation of commissioning, all the output of this
phase will form the foundation for future commissioning activities. According to ISO/TS 21274, in the

pre

-commissioning phase, the following milestones shall be achieved.

The owner or tenant determines the scope of commissioning according to their requirements and

expectation on the lighting system, and its scale and the complexity of implementation.

The owner or tenant selects a qualified, competent commissioning team according to the planning
budget for commissioning of the system. The commissioning team is capable of good communication

As

and organization skills, along with experience and up-to-date technical knowledge
construction and operation of the lighting system to be commissioned.

The commissioning plan is developed on the basis of the gathered information ‘about t
including owners’ expectation and requirements for the project, codes and regulation
climate, the project design completion documents, cost, schedule, etc. The draft commiss
is to be circulated to all the related stakeholders for comment. The commissioning p
updated accordingly and approved for implementation by the owner or'tenant. The com
plan can be modified as the project evolves.

The commissioning specification is developed on the basisiof the design documel
commissioning team, and confirmed by the design team.

described in 6.3, the design team needs to provide_all the necessary information fg

co
co
co
ke

of inherent commissionability of the lighting system, and provides all the necessary infor
the|set-up of a commissionable lighting system in the design specification. So, for lightir
with higher complexity or higher requirements, the early involvement of the commissig
as the full life-cycle commissioning method requires and the circulation of design docum
commissioning team for a technical réview is a better way to guarantee the performance

sys
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missioning. The commissioning team can provide_technical feedback to the design

dination among the building owners or tenants, design teams, suppliers and installation

missioning team is very important to clarify the(design targets of the lighting system, ay
the project on schedule and on budget. It is.crucial that the design team realizes the i

fem.

Installation phase

lighting system and-“its components are installed, connected and configured accord
1 design documents; including lighting design drawing(s) and lighting specifications. Ad
TS 21274, all§pecified components are to be procured as specified, with substitutions o]
h the written approval of the lighting designer. In the case of component substitutions
commissiohing documents are to be updated accordingly.

his phase, more details are added along with comprehensive schedules. A summary rep
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commissioning team to confirm the readiness of the lighting system for field commissioning. Any
negative issues discovered during this inspection are to be recorded with any corresponding further
actions for tracking.

The precondition of field commissioning is confirmed at the end of installation phase, including but not
limited to the following issues:

all the components of the lighting system have been properly installed, oriented and
according to the design documents.

connected

all the designed control functions have been set in the specified location with specified form, and

the lighting system can be operated as the design documents specify;
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if the lighting system is connected to a network, a confirmation that the data conforms to the
communication protocol and functionality testing of the lighting system will be provided;

when the lighting is controlled by software, a version of software for commissioning is provided,
with all control parameters editable by the Cx team.

When the lighting system is handed over to the commissioning team, the subcontractor or other
responsible entity will submit a systems manual to the Cx team for formal acceptance and provide the
necessary information on the operating interface for hardware, software or onsite technical support
required by the Cx team according to the design documents.

The commfissioning team has the responsibility to organize periodic meetings for communication pnd
coordinatipn with the contractors and subcontractors at intervals appropriate for the compléxity of
the lightinlg system, and to update the commissioning plan and specification according toythe flnal

specificatipns issued at the end of the construction phase.

7.4 Field commissioning phase

All the corhmissioning activities in this phase (including time, location, participarts, output, etc.)|are

recorded in the commissioning observation inspection and calibration report;

The critical tasks of commissioning will be conducted according to the commissioning plan and

commissigning specification, including:

a)

Verifidation

The verifidation is conducted on the basis of the checklist in the commissioning plan, which is developed
according [to the design documents. According to ISO/TS,;21274, all the items that are not consistent
with the design documents observed during the verification shall be recorded in the issue log alpng
with any remedial actions. The issues to be verified-during this stage can include one or more of|the

following points as applicable:

b)

All the technical documents for the lightingsystem operation, configuration and maintenance t¢ be
develdped by (sub)contractor or supplierhave been submitted correctly.

The commissioning team will ensure-that all equipment is of the correct type and quantity and
locatefl and connected correctly-as-the design document specifies.

For sensors and adjustable lanminaires, the orientation and view field of these devices are checkgd.

The tgchnologies that ean-be used for occupancy sensing include infrared, ultrasonic, microwfave
and adoustic. The type of sensing technology, the sensitivity, position, aiming and coverage of|the
sensol, including delay time for control action are items to be checked.

For digital controlled lighting systems, the correspondence of the components and their assighed
uniqug idertity in the control system data base is checked.

The zdning and grouping of components will be checked against the design documents specification

Confirmation that the location of control devices and their user interface are easily understandable.

For lighting systems with sensors, a simulated sensing signal can be used to verify the activation
of different design control modes. The communication and control logics are verified during this
stage.

The operating functions are verified for their timely and proper response, includinglocal and remote
control, and control software, including the interaction with other building systems.

Some fault scenarios [possibly including power failure, out of test range] can be simulated to check
the alarm management of the lighting systems.

Functional performance test
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Functional performance testing is conducted according to the functional performance test protocols
included in the commissioning plan. The test can include laboratory test, mock-up test or field test. The
test can be carried out by the commissioning team, or any other specialized individual or organization
employed for the purpose. The test of components, and mock-up test can be carried out preceding the
field commissioning phase, and their test report can be the reference for commissioning activities on
site.

The tests in the field commissioning phase cannot begin until the verification checklists have been
completed and accepted by the commissioning team. During this stage, the main tasks of the functional
performance test can be the following points, as applicable:

The test on lighting design criteria specified in the design documents under all controhopodes.

The test on the relationship between the sensing value from a photosensor and the-corfesponding

value on the specific sensor target surface.
The data communication connectivity and conformance test.

Th
obs

participants, test condition and reported results for each test is re¢orded in the com
ervation inspection and calibration report.

missioning

Any Ir recorded

dig

r deviations from the approved commissioning plan, if permittéd,"'will be documented o
tally.

Calibration and Configuration, fine tuning

The
ver

commissioning team will list all items not working as intended, that are found
fication and functional performance test, in the issue log.

Huring the

Acd
tea
me

ording to ISO/TS 21274, the commissioning téam, along with other stakeholders includ
n, (sub)contractor or suppliers, etc, make;aw analysis of the cause of any inconsistencig
hsures for adjusting the system to work correctly, and any improper set point setting ide

ing design
s and take
itified is to

be feconfigured.

If c
list

d)

bmponents or systems are found to be malfunctioning, these problems are to be docunpented and
bd in the issues log for resolution:

Training

For
ligh
ma
ide
of t
All
wit
dur

the purposes of knowledge transfer, adequate training for related operations persomnnel of the
ting system is verytimiportant to ensure they have the knowledge and skills required to ;rperate and
ntain the lighting,System correctly, before contractual completion. The training requir¢ments are
ntified corresponding to the lighting systems to be operated and maintained during the dgvelopment
he commissioning plan according to the design documents.

the traihing activities are performed according to the approved training plan. This phase ends
h an evaluation of the trainees to verify their understanding of the pertinent information delivered
ingthe training.

After the training, the lighting system can be formally handed over from the commissioning team to
the operations team.

7.5 Post occupancy phase

With the end of commissioning, the utilization phase begins. During this stage, the performance of the
lighting system can decrease gradually over time, for reasons such as dirt accumulation on luminaires,
the decrease in the luminous flux of lamps and lighting components failure, so the maintenance work of
the trained operations personnel is very important to keep the lighting system operating through life
according to design specification.
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With the increasing complexity and scale of lighting systems, and evolving demand on lighting systems,
a continuous assessment for updating, system configuration and optimization can be considered as
a measure to guarantee the quality of a lighting system. All these activities have higher professional

demands that the operations personnel don’'t have. So, to extend the commissioning service into

the

utilization phase can be useful. For these situations, the contractual completion is the ending point for
commissioning, but also the starting point for ongoing commissioning. This requires ongoing training,
periodic system testing, checking and validation of control system settings in the post occupancy phase

to keep the lighting system consolidated, maintained, optimized and upgraded if needed.

If, during the use of the system, it becomes apparent that a reconflguratlon of fairly 51gn1f1cant

longer allo ed, justified, or (economically) sensible.

8 Documentation requirements of ISO/TS 21274

8.1 Genpral

The results and interim results of the individual steps are to be documented in a comprehens

ible

manner. This increases credibility and makes subsequent detailing and modifications easier to perform.

The delivgrables and documentation developed during the commissioning process will include
commissigning plan, commissioning specifications, commissioning observation and test, training
and commj|ssioning report.

8.2 Commissioning plan

The commlissioning plan is the document for the implementation and organization of commissior]
for lighting systems. It outlines the organization, schedule, allocation of resources, and documentat
requiremepts of the commissioning process.

The initial commissioning plan is developediaccording to the input from related stakeholders of
project, in¢luding:

— The sdope and budget for commissioning from the owner or tenant.
— Design documents circulated from the design team.

According|to ISO/TS 21274:2020, in the commissioning plan, the following important information i
be includegl in the document:

— A gengral description of the systems to be commissioned, including the commissioning scope
by thg owner-or/tenant, and the objective of commissioning developed according to the deg
docunjents:

the
lan

ing

ion

the

5 to

set
ign

— The r¢led and responsibilities of all stakeholders throughout the project. All the participa

nts

involved during the commissioning will be assigned their responsibility and specific tasks to be
completed. The service supplier of commissioning will detail the necessary skill, knowledge and

experience requirements in the document.

— The organization structure for related participants of commissioning, formal coordination between
these participants with the agreed communication routes and a framework for the communication

network during the commissioning process defined in the document.

— An analysis on potential failure to meet the design specification of the lighting system is made, as

one of the key points for the commissioning process. The commissioning team has the responsibi
to identify the test, verification and calibration tasks necessary for the project, and develop

lity
its

corresponding step-by-step procedures. This includes a detailed description of the project-specific

10 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=345f9d7c458b201e154124240f8892b4

ISO/TR 5911:2023(E)

tasks to be accomplished during commissioning with time schedule and associated
responsibilities.

roles and

A list of instruments, tools and suppliers for each commissioning test, and their corresponding

specification.

The Cx evaluation checklists (an example evaluation checklist is included in Annex A) defining the

verifications to be performed to ensure that critical actions were effectively completed;

The listing and format for testing forms, issues log and the Cx progress reports that is u
the project to communicate and track critical Cx information;

sed during

Th
and
reld

reflect any change in design specification and commissioning requiremerits: The process fqg

of t

8.3
The

conpmissioning plan that describes in detail the implementation of commissioning relative t

ligh

Th
dr
co

Sys

co

e

Inf;trmation from the design documents!will be transferred into the commissioning specifi

The procedures to follow whenever the Cx evaluation does not meet the design document]
procedure is approved, ISO/TS 21274 requires that any deviation must be documefted.

Cx plan is circulated to the involved parties for review, including owner or tenant, design
to be approved by the owner or tenant. Once the Cx plan has been developed and prov
ted stakeholders, the Cx team has responsibility to regularly review and update the dg

he subsequent revisions will also be recorded in the Cx plan.

Commissioning specification
commissioning specification is the most important agcompanying technical docum
ting system.

commissioning specification is developed on the'basis of the design documents, includ
ings, design specification, calculation report of the lighting systems for different cont

fems.

missioning specification includes-atleast the following information:

detailed performance for each lighting scene of the lighting system defined by the design ¢
A clear description of how;the lighting system is intended to be operated, and its corf
design parameters ar€ described systematically. All the control logic under differg
scenario will be recorded as a “cause and effect” table.

detailed performance criteria and tolerance for components of the lighting system, includ
and control gear;

sampling-meéthod for inspection of large lighting systems. Criteria on how to conduct t
samplingfor verification and test is defined in the document, according to the complexity
importance of the lighting system, and the commissioning budget and schedule.

s. Once the

team, etc.,
ded to the
cument to
r approval

ent of the
b a specific

ing design
rol modes,

ol system drawings, control strategy and specifications for each component of the lighting

tation. The

ocuments.
esponding
nt control

ngsensors

he random
, scale, and

vetrification and functional pprfnrmnn(‘p test prn{‘pdnrpc are identified from compd

nents and

assemblies up to the whole lighting system and its interaction with other building systems. The
step-by-step procedure for each task, including instruments, and tools, is developed and included in
the commissioning specification, with the necessary description of a qualified supplier for the task.

ISO/TS 21274 requires that the Cx specification be confirmed by the design team.

8.4 Commissioning observation inspection and calibration report

The installation, coordination and interaction among all components of the commissioned systems
is evaluated according to the approved Cx plan and Cx specification. All the results of observation,
inspection and calibration are recorded in documents, which are an important part of the handover
information for the owner or tenant.

© IS0 2023 - All rights reserved
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The commissioning observation inspection and calibration report includes at least the following
information:

the systems or components under test, the recorded information includes but is not limited to the
name (or identification number) and type of lighting components, and its installed location;

The test is conducted under stable condition, with all the necessary information recorded, such as
ambient conditions, the power supply information, daylighting information, control mode, furniture
and decoration of the test space;

The test date and time, location of test space or room, instruments used for test and their calibration
docunjents, measurement points location and orientation, the test reference of first test pnd
retest(s) following correction of an issue, and if there is any deviation from the test standard arp to
be repprted and analysed for any potential influence on the test result;

values and their tolerance for the tested system or assemblies under the test'scenarios
n the test report;

design
listed

are

test data with indication of whether this performance is acceptable or whether there is
possibhility for further optimization on the lighting system by configuring or calibration, and
priorify on the basis of its impact;

any
its

the re
some ¢
it is in
record

hson for any failed test will be determined with support from the design team, suppliers
bxternal experts if this is necessary, with the developmentof'the corresponding measure
ipossible to achieve the design specification in a timely and economical manner, this wil
ed and reported to the owner and tenants.

, Or
s, If
| be

the
the

The compl
project ted
final Cx re

eted commissioning observation inspection and calibration report will be submitted to
m for review. All checklists and test results durinig commissioning are to be compiled in
bort.

NOTE )
more suital
consistency

\s inspection is a higher form of observatien, “commissioning inspection and calibration reporf” i
le. In this document, “commissioning observation inspection and calibration report” is used to Keep
with ISO/TS 21274.

8.5 Issueslog

The Cx te:
important

t is
> in

im is primarily responsible for maintaining the issues log according to the Cx plan. I
that all comments and iSsues identified are recorded and tracked in a formal issues lo

sufficient (
issues log
is operatir
the infornf
ISO/TS 21]

8.6 Trai

letail so as to provide-clarity and a point of future reference for any comments. The updg
ill be distributéd, periodically to any persons relevant to commissioning so that everyb
g with the same information. An online system for logging is a good solution for shat

P74 will beyrecorded in the issues log.

ning plan

ted
bdy
ing

ation during{commissioning among all the relevant parties. All the contents requested in

The operation and maintenance of lighting systems plays an important role in keeping the lighting
systems operating as designed and efficiently; the higher complexity of the lighting systems has
much higher knowledge requirements for the operation and maintenance of lighting systems. The
commissioning team is responsible for delivery of all the necessary technical knowledge and documents
to the operational and maintenance staff by training.

It is suggested that training requirements are developed on the basis of the identification of training
needs for operations and maintenance personnel, and occupants for lighting systems relative to
commissioned lighting systems, integrated building features, and conditions, in the early stage of
commissioning process.

The training plan will include the lighting system manual covering all measurable learning objectives
and describe the knowledge that each participant is expected to acquire, which can include procedures
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for normal operation (how to adjust the systems, maintenance and inspection, troubleshooting and
repair) and procedures for keeping critical lighting systems operational during emergencies. The
planned location of the training sessions (classroom, on-site or off-site), the minimum duration and
instructor of each training session is provided in the training plan. A feedback method from trainees
will be defined in the plan to make sure all the participants have correctly understood the required
knowledge for correctly operating and maintaining the lighting system. This will also allow student to
provide feedback on the training courses.

The training plan is submitted and accepted by the owner or tenant prior to the delivery of any
instruction.

8.7

The
wh
ligh

process, which includes an executive summary, project description, the completed com
plah and commissioning specification, and all documentation developed during the process

Commissioning report

commissioning report provides documentary evidence of the commissioning outeome$ achieved,

ch will be the basis for the post occupation operation and maintenance of the con

missioned

ting system. It is the document prepared during the acceptance phase-of the commissioning

missioning
along with

conppleted commissioning test plans, as requested in ISO/TS 21274. The document is submitted to the

owher or tenant and other nominated persons for review and acceptarice.

9
Th

Contractual completion

milestone of the commissioning is the approval and aceeptance of all the commissioning d
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