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	PART 1 - GENERAL


	

	1.1  SUMMARY
  



	.1 
Sections Includes: 

.1 General requirements relating to commissioning of project's components and systems, specifying general requirements to PV of components, equipment, sub-systems, systems, and integrated systems. 

.2 Related Sections: 

.1 Division 1. 

.2 Section 21 12 01 – Standpipe and Hose Systems

.3 Section 21 13 01 – Sprinkler Systems.

.4 Section 21 25 01 – Other Fire Suppression Systems

.5 Section 22 11 19 – Domestic Water Distribution

.6 Section 22 15 00 – General Service Compressed Air Systems

.7 Section 22 42 00 – Plumbing Fixtures

.8 Section 23 05 93 – Testing, Adjusting and Balancing for HVAC

.9 Section 23 11 00 – Energy Supply

.10 Section 23 21 00 – Heat Generation

.11 Section 23 30 00 – HVAC Distribution

.12 Section 23 81 00 – Refrigeration

.13 Section 23 82 00 – Terminal and Packaged Units

.14 Section 23 84 00 – Other HVAC Systems and Equipment

.15 Section 25 01 00 – Integrated Automation

.16 Section 26 05 01 – Common Electrical Requirements

.17 Section 26 05 02 – Electrical Service and Distribution

.18 Section 26 05 03 – Lighting, Power and Branch Wiring

.19 Section 26 05 04 – Electrical Controls and Instrumentation

.20 Section 27 05 13 – Communication Services

.21 Section 28 13 00 – Electronic Safety and Security

.3 Acronyms: 

.1 AFD = Alternate Forms of Delivery, service provider. 

.2 BMM = Building Management Manual. 

.3 Cx = Commissioning. 

.4 CA = Contract Administrator.

.5 CxA = Commissioning Agent.

.6 DBT = Design Build Team

.7 EMCS = Energy Monitoring and Control Systems. 

.8 O&M = Operation and Maintenance. 

.9 PI = Product Information. 

.10 PV = Performance Verification. 

.11 TAB = Testing, Adjusting and Balancing. 



	1.2  GENERAL
  



	.4 The CA will retain the services of a CxA as a third Party. Cx is a planned program of tests, procedures and checks carried out systematically on systems and integrated systems of the finished Project. Cx is performed after systems and integrated systems are completely  installed, functional and Contractor's Performance Verification responsibilities have been completed and approved. Objectives: 

.1 Verify installed equipment, systems and integrated systems operate in accordance with contract documents and design criteria and intent. 

.2 Ensure appropriate documentation is compiled into the BMM. 

.3 Effectively train O&M staff. 

.5 The CxA coordinates, leads and directs the Cx process, answering directly to the CA, operating equipment and systems, troubleshooting and making adjustments as required. 

.1 The CxA will be involved in the design process as a member of the Design Build Team from the pre-design stage throughout the life of the project.

.2 Systems to be operated at full capacity under various modes to determine if they function correctly and consistently at peak efficiency. Systems to be interactively with each other as intended in accordance with Contract Documents and design criteria. 

.3 During these checks, adjustments to be made to enhance performance to meet environmental or user requirements. 

.6 Design Criteria: as per the Program of requirements or determined by the Design Build Team, to meet Project functional and operational requirements. 

.7 AFD managed projects the term in Cx specifications to be interpreted as AFD Service Provider. 



	1.3  COMMISSIONING OVERVIEW
	.8 The commissioning process does not take away or reduce the responsibility of the system designers or installing contractors to provide a finished and fully functioning product.

.9 The CxA coordinates the commissioning activities through the Contract Administrator. Cooperate and provide all labour, equipment, tools and devices required to execute the Cx. 

.10 The Design-Builder shall retain such expertise as is required to demonstrate and optimize system operation. 

.11 Cx activities  to be a line item of Contractor's cost breakdown. 

.12 Cx activities supplement field quality and testing procedures described in relevant technical sections. 

.13 Cx is conducted in concert with activities performed during stage of project delivery. Cx identifies issues in Planning and Design stages which are addressed during Construction and Cx stages to ensure the built facility is constructed and proven to operate satisfactorily under weather, environmental and occupancy conditions to meet functional and operational requirements.  Cx activities includes transfer of critical knowledge to facility operational personnel. 

.14 The CxA will issue Interim Acceptance Certificate when: 

.1 Completed Cx documentation has been received, reviewed for suitability by the Contract Administrator, and approved. 

.2 Equipment, components and systems have been commissioned. 

.3 O&M training has been completed. 



	1.4  NON-CONFORMANCE 
TO PERFORMANCE
  
VERIFICATION REQUIREMENTS


	.15 Should equipment, system components, and associated controls be incorrectly installed or malfunction during Cx, correct deficiencies, re-verify equipment and components within the unfunctional system, including related systems as deemed required by Consultant, to ensure effective performance. 

.16 Costs for corrective work, additional tests, inspections, to determine acceptability and proper performance of such items to be borne by The Design-Builder. Above costs to be in form of progress payment reductions or hold-back assessments. 



	1.5  CONFLICTS
  



	.17 Report conflicts between requirements of this section and other sections to the Contract Administrator before start-up and obtain clarification. 

.18 Failure to report conflict and obtain clarification will result in application of most stringent requirement. 



	1.6  SUBMITTALS


	.19 Submittals: in accordance with Section 01 33 00 - Submittal Procedures. 

.1 Submit no later than 4 weeks after award of Contract: 

.1 Names of all subcontractors.

.2 Tentative Cx planning meetings.

.3 Project schedule identifying commissioning start date. 

.2 Provide additional documentation relating to Cx process required by the Contract Administrator. 



	1.7  MANUFACTURER’S INVOLVEMENT



	.20 Factory testing: manufacturer to: 

.1 Coordinate time and location of testing with CxA. 

.2 Provide testing documentation for approval by the Contract Administrator.

.3 Arrange for the CxA and Design Build Team to witness tests. 

.21 Obtain manufacturers installation, start-up and operations instructions prior to start-up of components, equipment and systems and review with Consultant. 

.1 Compare completed installation with manufacturer's published data, record discrepancies, and review with manufacturer. 

.2 Modify procedures detrimental to equipment performance and review same with manufacturer before start-up. 

.22 Integrity of warranties: 

.1 Use manufacturer's trained start-up personnel where specified elsewhere in other divisions or required to maintain integrity of warranty. 

.2 Verify with manufacturer that testing as specified will not void warranties. 

.23 Qualifications of manufacturer's personnel: 

.1 Experienced in design, installation and operation of equipment and systems. 

.2 Ability to interpret test results accurately. 

.3 To report results in clear, concise, logical manner. 



	1.8  OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS



	.24 After start-up, operate and maintain equipment and systems as directed by equipment/system manufacturer. 

.25 With assistance of manufacturer develop written maintenance program and submit to the Contract Administrator for approval before implementation. 

.26 Operate and maintain systems for length of time required for commissioning to be completed. 

.27 After completion of commissioning, operate and maintain systems until the end of the Warranty period.



	1.9  WITNESSING COMMISSIONING


	.28 The Contract Administrator is to witness activities and the CxA will verify results. 



	1.10  AUTHORITIES HAVING JURISDICTION



	.29 Where specified start-up, testing or commissioning procedures duplicate verification requirements of authority having jurisdiction, arrange for authority to witness procedures so as to avoid duplication of tests and to facilitate expedient acceptance of facility. 

.30 Obtain certificates of approval, acceptance and compliance with rules and regulation of authority having jurisdiction. 

.31 Provide copies to the Contract Administrator within 5 days of test and to the CxA for inclusion with Cx report. 



	1.11  REPEAT VERIFICATIONS
	.32 Assume costs incurred by the Contract Administrator and the CxA’s third and subsequent verifications where: 

.1 Verification of reported results fail to receive CxA’s approval. 

.2 Repetition of second verification again fails to receive approval. 

.3 CxA deems that the Contractor's request for second verification was premature. 



	1.12  SUNDRY CHECKS AND ADJUSTMENTS


	.33 Make adjustments and changes which become apparent as Cx proceeds. 

.34 Perform static and operational checks as applicable and as required by the CxA. 



	1.13  DEFICIENCIES, FAULTS, DEFECTS



	.35 Correct deficiencies found during start-up and Cx to satisfaction of CxA and the Contract Administrator.

.36 Report problems, faults or defects affecting Cx to the Contract Administrator and CxA in writing. Stop Cx until problems are rectified. Proceed with written approval from the Contract Administrator. 



	1.14  COMPLETION OF COMMISSIONING


	.37 Upon completion of Cx leave systems in normal operating mode. 

.38 Except for warranty and seasonal verification activities, complete Cx work prior to issuance of Interim Certificate of Completion. 

.39 Cx to be considered complete when contract Cx deliverables have been submitted and accepted by the Contract Administrator. 



	1.15  OCCUPANCY


	.40 Cooperate fully with Contract Administrator and CxA during all stages of commissioning, acceptance and occupancy of facility. 



	PART 2 – PRODUCTS


	

	2.1  NOT USED
  



	.1 
Not Used. 



	PART 3 - EXECUTION


	

	3.1  NOT USED
  



	.1 
Not Used. 





