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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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1.0 PURPOSE 

To identify and develop the Commissioning Process required by NFPA (National Fire Protection Association) 
3 & 4 for the integration of all Fire and Life Safety System (FLS) for projects. Commissioning Process covers 
design and construction requirements to prove the functionality and reliability of the Integrated FLS Systems 
as per the Basis of Design (BoD) and Owner Project Requirements (OPR). 
 

2.0 SCOPE 

This document identifies the building systems, equipment, devices, and appurtenances (for architectural items) 
that required to be integrated to the Fire Alarm and Detection Systems (FDAS) to form the building block for 
Fire and Life Safety Systems as applicable for project types. The procedure defines minimum requirements for 
integrating all Fire and Life Safety Systems (FLS) in buildings, the scope of each entity required for successful 
integration, and the process of integration during the design and construction stage. 
 

3.0 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 term) of the project and expectations how the project 
will be used and operate 

Single Knocking Initiation of single FDAS device (smoke detector, heat detector, flow 
switch, etc.)   

Double knocking Initiation of a second FDAS device (smoke detector, heat detector, flow 
switch, etc.). Other term such as cross-zoning means same thing. 

Cause and Effect Testing 
(C&E) 

Test conducted to the completed Fire and Life Safety System to 
determine and prove the system response based on developed 
scenarios based on single and double knocking. 

Doomsday Testing A test to simulate an actual emergency condition, which includes loss of 
system normal power, and transfer to essential power. The test requires 
all building services systems and equipment to be operating including 
transient loads. For complete test detail, refer to document EPM-KT0-
PR-000006. 

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 that defines procedures and expectations for test, conducted on 
equipment, assemblies, systems for integration purpose. The document 
includes test prerequisites, test conditions, limitation and tolerance, tools 
and instruments to be used, schematics, and safety risk assessment 

 

4.0 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-000016 Fire and Life Safety Integration - Checklist  

EPM-KEE-GL-000002 ELV Design System Guideline 

EPM-KEE-TP-000022 ELV System Design Criteria - Template  
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Document Number Title of the Document 

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

EPM-KEE-GL-000004 ELV System  Design Aids  

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

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-000029 Checklist – Audio/Visual System Layout 

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

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

 

5.0 RESPONSIBILITIES 

5.1 Owner/Entity 

Establish an OPR and ensure scope includes a Commissioning Authority/Fire Commissioning Agent to review 
completeness of design and construction documents related to the FLS integration. For the detailed SoW 
(Scope of Works) for the Owner during design, construction, and occupancy, refer to T&C document EPM-
KT0-GL-000003. 
 

5.2 Commissioning Authority (CA) and Fire Commissioning Agent (FCA) 

Assist the Owner/Entity to ensure that the OPR is completely developed and requirements of the Codes are 
included. Review the (Cause and Effect) C&E Matrix and assist in the incorporation of all requirements of the 
Code. For the detailed SoW of the CA/FCA 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 C&E Matrix based on Code and Standard requirements for FLS and incorporate Owner 
requirements for Security and Access Control. 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 C&E Matrix 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 FLS Systems, supervise the integration works 
as per the approved C&E, 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 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). 
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5.7 Authority Having Jurisdiction (AHJ) 

Ensure that all international and local code requirements for FLS are incorporated during the approval of the 
design drawings and that the completed project construction FLS complies to the procedure of integration 
testing as per NFPA 4 and best construction practices. 
 

6.0 FLS INTEGRATION PROCESS 

6.1 General 

Low Current Systems (or ELV), equipment, devices, and appurtenances that can be integrated to the Fire 
Detection and Alarm System (FDAS) depends on project classification and contract requirements, and are 
itemized as follows; 
 

1. Building Management System (BMS) 
2. Mechanical Life Safety Systems such as Staircase Pressurization, Lift Lobby or Lift Shaft 

Pressurization, Atrium Smoke Extraction System, Zone Smoke Control System, and Car Parking 
Smoke Management System. 

3. Security and Access Control System 
4. Public Address and Voice Alarm System 
5. Closed Circuit Television System (CCTV) 
6. Data Infrastructure and Wireless Network 
7. Elevators  
8. Sprinkler Flow Switch and Valve Supervisory Switch 
9. Audio Visual System 
10. Door Hold Open Hardware 
11. Duct Motorized Dampers 
12. LPG Solenoid Valve 
13. Clean Agents 
14. Pre-action System 
15. Kitchen Hood Suppression System 
16. Roll-up Doors 
17. Drop Curtains 
18. Oxygen Solenoid Valve 
19. Car Parking Entrance and Exit Booms 
20. Two-way Emergency Communication System 

 
For the explanation of each system, equipment, devices, and appurtenances functions for Fire and Life Safety 
System, refer to document EPM-KT0-GL-000003. 
 

6.2 During Design Stage 

1. Low Current Systems (or ELV), equipment, devices, and appurtenances that are required to be 
integrated to the Fire Detection and Alarm System (FDAS) shall be define in the OPR during the pre-
design stage. OPR shall also include connectivity requirements to the Voice and Data Infrastructure 
TCP/IP backbone or a dedicated backbone for FDAS panel loop. The CA and the Owner 
Representative shall assist the Owner in establishing all requirements. 

2. The design team (A/E and CA ( Commissioning Authority ) shall develop a conceptual Cause and 
Effect (C&E) Matrix which includes Low Current Systems, equipment, devices, appurtenances (for 
architectural items) to be controlled and monitor by the FDAS Control Panels. 

3. The conceptual C&E Matrix shall include responses of Low Current Systems, equipment, devices, 
appurtenances, and architectural items based on: 

a. Type of initiation such as MPS, smoke detector, flow switch, etc. 
b. Single and double knocking responses 
c. Time delay prior to the FLS response 
d. Method and zoning of public notification during single knock 
e. Priority and progression of public notification during double knock and occupant evacuation. 
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4. A Particular Specifications shall be developed by the design team for the FLS Integration to indicate 
method of connection between systems and controllers. For other Integration Specification 
requirements during the design phase, refer to FLS Checklist EPM-KE0-TP-000016. 

5. An FLS integration diagram shall be developed and prepared by the design team to aid the Main 
Contractor and FLS 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. 

6. Cyber Security needs to be addressed, assigned responsibility, and direction for codes to follow shall 
be considered in the design. 

 

6.3 During Construction Stage 

1. The Main Contractor in coordination to all FLS Trade Contractors shall develop and populate the 
conceptual or design C&E Matrix to indicate response based on specific mechanical equipment 
tag/labelling shown in approved shop drawing; staircase, lift lobby, and other door designations in 
architectural shop drawings; roller shutters designation base on its location; and responses required 
based on floor level occupancy, etc. 

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

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 of field devices. 

4. The Fire Detection and Alarm System (FDAS), Low Current Systems, Mechanical Life Safety Systems, 
equipment, devices, and appurtenances shall pass all required testing independently prior to the 
integration works. The Main Contractor shall ensure that all systems, equipment, devices, and 
appurtenances connected to the secondary loop/circuit of the FDAS (through the interface module) 
are available during the initial (floor wise or zone wise) integrated testing. 

5. The Main contractor and his T&C Agent shall ensure the completion of each standalone system testing 
as per the requirement of NFPA 70, NFPA 72, NFPA 90, NFPA92, NFPA101, NEC, NEMA, ASMI/ANSI 
A17.1, and other pertinent Codes prior to commencing the integration works. 

6. The Main Contractor in coordination with his T&C Agent shall conduct building wise Cause and Effect 
Testing to be witnessed by the Commissioning Authority, Client Representative, and the Operation 
and Maintenance Division of the Client prior to offering the substantially completed works to the AHJ. 

7. The Main Contractor with his T&C Agent shall conduct a “Doomsdays Testing” to be witnessed and 
accepted by the AHJ prior to the preliminary project handover. The test shall be coordinated to the 
Fire Fighting Authority (or Civil Defense) for the provision of Fire Truck to test road access to the 
building including Fire Department Connection to the Sprinkler and Hose System. The test shall 
include emergency lighting systems verification and fire pump activation. For the complete scope of 
work regarding the Doomsday Testing, refer to document EPM-KT0-GL-000003 Project Testing and 
Commissioning Guideline section 5. 

8. 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 and Client Representatives. 

9. All test procedure shall conform to NFPA 4 – 2018 and NFPA 72- 2013 edition and best construction 
practices. 

 

7.0 ATTACHMENTS 

1. EPM-KE0-TP-000016 – Fire and Life Safety System Integration Checklist 
2. EPM-KT0-TP-000046  - Fire Detection and Alarm System Test Package  
3. EPM-KEE-13-000002 - Fire and Life Safety Integration Block Diagram  
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7.1 Attachment 1 : EPM-KE0-TP-000016  Fire and Life Safety System Integration 
Checklist 
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7.2 Attachment 2 : EPM-KT0-TP-000046  Fire Detection and Alarm System 
(FDAS) Test Package  
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7.3 Attachment 3 : EPM-KEE-13-000002– Fire and Life Safety Integration Block Diagram  

 


