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THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT 

IMPORTANT NOTICE 

 
This document, (“Document”) is the exclusive property of Government Expenditure & Projects Efficiency Authority. 

This Document should be read in its entirety including the terms of this Important Notice. The government entities may 

disclose this Document or extracts of this Document to their respective consultants and/or contractors, provided that 

such disclosure includes this Important Notice. 

Any use or reliance on this Document, or extracts thereof, by any party, including government entities and their 

respective consultants and/or contractors, is at that third party’s sole risk and responsibility. Government Expenditure 

and Projects Efficiency Authority, to the maximum extent permitted by law, disclaim all liability (including for losses or 

damages of whatsoever nature claimed on whatsoever basis including negligence or otherwise) to any third party 

howsoever arising with respect to or in connection with the use of this Document including any liability caused by 

negligent acts or omissions. 

This Document and its contents are valid only for the conditions reported in it and as of the date of this Document. 
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 PURPOSE 

To identify the Commissioning Process required for the integration between Extra Low Voltage (ELV) System 
in any projects. Commissioning Process covers design and construction requirements to prove the 
functionality and reliability of the integrated ELV Systems. 
 

 SCOPE 

This document defines Extra Low Voltage (ELV) within a building that can be integrated to attain fully 
functional and coordinated systems, depending on the requirement of the contract and as applicable for 
project types. The procedure defines minimum requirements for integration, the scope of each entity required 
for successful integration, and the process of integration during the design and construction stage. 
 

 DEFINITIONS 

Definitions Description 

Owner Project Requirements 
(OPR) 

A client/owner generated mandatory pre-design document by ASHRAE, 
LEED, and NFPA which is the basis of the Basis of Design (BOD) 
preparation, construction, acceptance, and operational requirements. 
The document contains the specific and detailed functional requirement 
(in less technical terms) of the project and expectations how the project 
will be used and operate 

Commissioning Record T&C documentation that Includes issues log, commissioning plan & 
methodology, progress reports, submittal and O&M manual reviews, 
training record, test schedules, construction checklists, start-up reports, 
functional tests, and trend log analysis. 

Integration Testing Plan This can be part of the overall T&C Plan which is a strategic project 
specific procedure of documentation on how to complete the T&C for a 
given scope of work in a given project time duration. It outlines the 
scope and extent of the work, organization, schedule, recording, 
allocation of resources, and coordination planning.  

Integration Methodology This can be  part of the over-all T&C Methodology which is a written 
protocol which defines procedures and expectations for test conducted 
on equipment, assemblies, systems, and interfaces (or integration). The 
document includes test prerequisites, test conditions, limitation and 
tolerance, tools and instruments to be used, schematics, and safety risk 
assessment. 

 

 REFERENCES 

Document Number Title of the Document 

EPM-KT0-PR-000006 Project Testing and Commissioning Procedure 

EPM-KT0-GL-000003 Project Testing and Commissioning Guideline 

EPM-KE0-TP-000015 Checklist - ELV System Integration 

EPM-KEE-GL-000002 ELV System Design Guideline 

EPM-KEE-TP-000022 Template – ELV System Design Criteria 

EPM-KEE-RG-000002 List of ELV Design Deliverables 

EPM-KEE-GL-000004 ELV System Design Aid  

EPM-KEE-TP-000010 Checklist – CCTV Surveillance System Layout 

EPM-KEE-TP-000011 Checklist – ELV System Checklist 

EPM-KEE-TP-000012 Checklist – Structured Cabling System Layout 

EPM-KEE-TP-000025 Checklist – Access Control System Layout 

EPM-KEE-TP-000026 Checklist – Public Address System Layout 

EPM-KEE-TP-000027 Checklist – Master Clock System Layout 

EPM-KEE-TP-000028 Checklist – Distributed TV System Layout 

EPM-KEE-TP-000029 Checklist – Audio/Visual System Layout 

EPM-KEE-TP-000030 Checklist – Fire Alarm System Layout 

EPM-KEE-TP-000031 Checklist – Intercom System Layout 
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 RESPONSIBILITIES 

5.1 Owner/Entity 

Establish an Owner Performance Requirement (OPR) and ensure contract includes a Commissioning 
Authority to review completeness of design and construction documents related to the ELV System 
integration. For the detailed SoW (Scope of Works) for the Owner during design, construction, and occupancy, 
refer  the Project Testing and Commissioning Guideline EPM-KT0-GL-000003. 
 

5.2 Commissioning Authority (CA) 

Assist the Owner/Entity to ensure that the OPR is completely developed and requirements for the integration 
are included. For the detailed SoW of the CA during design, construction, and occupancy, refer to the Project 
Testing and Commissioning Guideline EPM-KT0-GL-000003. 
 

5.3 Designer (Architect/Engineer) - A/E 

Establish the requirements of integration between ELV Systems and provide clarification to all enquiries 
during the construction phase. For the detailed SoW of the A/E during design, construction, and occupancy, 
refer to the Project Testing and Commissioning Guideline EPM-KT0-GL-000003. 
 

5.4 Owner Representatives - Consultants, Project Management or Construction 
Management 

Participate in the review of the integration requirements and advise improvements to ensure compliance to 
Codes and Standards. Conduct site inspection and supervise the T&C implementation to ensure quality 
control. For the detailed SoW of the Owner Representative during design, construction, and occupancy, refer 
to the Project Testing and Commissioning Guideline EPM-KT0-GL-000003. 
 

5.5 T&C Agent – Main Construction Contractor In-house T&C Entity or 
Specialized Third Party 

Lead the coordination between Trade Contractors involved in ELV Systems, supervise the integration works 
as per the contract requirements and approved T&C Plan and Methodology, witness all testing activities, and 
ensure that quality control measures are implemented. For the detailed SoW of the T&C Agent during design, 
construction, and occupancy, refer to the Project Testing and Commissioning Guideline 
EPM-KT0-GL-000003. 
 

5.6 Operation and Maintenance Personnel (OMP) 

Address operational and maintenance requirement of the systems and participate during testing of the 
systems as standalone and as integrated. For the detailed SoW of the OMP during design, construction, and 
occupancy, refer to the Project Testing and Commissioning Guideline EPM-KT0-GL-000003. 
 

 ELV SYSTEM INTEGRATION PROCESS 

6.1 General 

ELV System that can be integrated to other ELV Systems depends on project requirements and classification, 
and are itemized as follows; 
 

1. Security and Access Control System to: 
a. Closed Circuit Television 
b. Intrusion Detection System 
c. Door Intercom System 

2. Public Address and Voice Alarm to Digital Signage and IPTV/Analogue TV 
3. Building Management System to: 
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a. Security and Access Control System 
b. Electrical Power Management System 

4. Master Clock Integration to: 
a. Building Management System 
b. Fire Detection and Alarm System 
c. Security and Access Control System  
d. Closed Circuit Television  
e. Voice and Data Infrastructure  
f. Nurse Call System  
g. Real Time Location System 
h. Q-Matic  
i. Public Address and Voice Alarm System  
j. Electrical Power Management System 
k. Parking Management and Assistance System 

5. Admission, Discharge, and Transfer to Nurse Call System and Voice/Data Infrastructure 
6. Nurse Call System integration to:  

a. Patient Room Lighting System 
b. Real Time Location System 
c. Security Panic Alarm 
d. Enterprise Telephone System (PABX or VoIP Server) 
e. Voice/Data Infrastructure and Wireless Network 

 
The user is advised to refer to document EPM-KT0-GL-000003, Project Testing and Commissioning Guideline 
part 5 for functional explanation of integrating ELV Systems. 
 

6.2 During Design Stage 

1. ELV Systems to be integrated shall be defined in the OPR during the pre-design stage. The OPR 
shall also define the intended functions, scope, and limitations for integrating ELV Systems or the 
design team can refer to the Project testing and Commissioning Guidelines EPM-KE0-GL-000003 for 
guidance as applicable to the project. The Commissioning Agent (CA) and the Owner Representative 
shall assist the Owner in establishing the requirements. 

2. A Particular Specifications shall be developed by the design team for the ELV System Integration to 
indicate method of connection between systems and controllers inclusive of the preferred 
communication protocols. For other Integration Specification requirements during the design phase, 
refer to ELV Checklist EPM-KE0-TP-000015. 

3. An ELV System integration diagram shall be developed and prepared by the design team to aid the 
Main Contractor and ELV System Trade Contractor regarding the requirements for systems 
connectivity and integration. The diagram shall indicate connectivity either by electro-mechanical 
interlink thru relays and contacts, hardwire analogue or digital interface, hardwire software interface, 
or fiber optic software interface, etc. 
 

4. Cyber Security needs to be addressed, assigned responsibility, and direction for codes to follow shall 
be included for all ELV systems. 
 

5. The degree of management of electrical protection settings, and the ability to change/edit either off-
line (or on-line) with separate levels of password control should be addressed with regard to Electrical 
Power Management Systems. 

 

6.3 During Construction Stage 

1. The Main Contractor and his T&C Agent shall prepare a comprehensive Testing Plan and 
Methodology for ELV System Integration to be approved by the CA and the Owner Representatives. 

2. The Main Contractor shall coordinate with the Design Team and Trade Contractors to populate and 
develop the ELV System Integration Diagram to indicate method of connectivity and communication 
protocols as applicable based on the selected ELV System manufacturers, controllers, and field 
devices. Requirements for gateways shall also be indicated as required. 
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3. The Main Contractor shall ensure that field devices procurement shall be coordinated with the T&C 
schedule and re-certification shall be based on date of installation or use and not on the date of last 
test. All required testing shall immediately commence upon installation. 

4. All ELV Systems shall pass all required testing independently (as a standalone system) prior to the 
integration works.  

5. The Main Contractor with his T&C Agent shall conduct testing for integrated ELV Systems to be 
witnessed and accepted by the CA and Owner’s Representative prior to the preliminary project 
handover (refer to document EPM-KE0-GL-000003 part 5 for guidance). 

6. Integrated testing and commissioning records, to prove the completeness of the integrated testing 
works shall be submitted by the Main Contractor and his T&C Agent to the Client duly approved by 
the Commissioning Authority. 

7. All testing plans and procedures shall conform to best construction practices. 
 

 ATTACHMENTS 

1. EPM-KE0-TP-000015 - ELV System Integration Checklist 
2. EPM-KEE-13-000001 - ELV Integration Block Diagram 
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7.1 Attachment 1 : EPM-KE0-TP-000015 - ELV System Integration Checklist 
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7.2 Attachment 2 : EPM-KEE-13-000001 - ELV Integration Block Diagram 

 


