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SECTION 01 91 13

MEPT COMMISSIONING (MEPT Cx)
PART 1 GENERAL 

1.1 SECTION INCLUDES

A. Commissioning objectives.

B. Roles and responsibilities.

C. Installation verification, startup, and functional performance testing requirements.

D. Systems to be commissioned.

1.2 RELATED REQUIREMENTS

A. The following sections contain commissioning-related activities and requirements:

1. Section 01 33 23 - Submittals 

2. Section 01 77 19 - Contract Closeout 

3. Section 01 78 23 - Operating and Maintenance Manual
4. Section 01 78 39 - As Built Documents

5. Specific Product, Equipment, and Assembly Technical Specification Sections.

B. Refer to ASHRAE Guideline 0-2013 and NIBS Guideline 3-2012 for commissioning process overview, standard of care, and definitions.

1.3 MEPT Cx OBJECTIVES

A. The primary function of MEPT Cx is to serve as the Owner's quality assurance program pertaining to the systems, equipment, and components.

B. Commissioning is intended to achieve the following specific objectives: 

1. Verify and document that systems, equipment, and components are installed in accordance with the Contract Documents and manufacturer's recommendations and/or requirements. 

2. Verify and document the functional performance of systems, equipment, and components.
3. Verify continuity between systems, equipment, and components.
4. Verify that operation and maintenance documentation is accurate and complete.

5. Verify that Owner's personnel have received the required training. 
C. The MEPT Cx process is not a substitute for the Contractor's installers’ quality control procedures and does not diminish or subtract from the Contractor's responsibility to provide a finished and fully functioning system, equipment and/or component in accordance with the Contract Documents. 
1.4 MEPT Cx ROLES AND RESPONSIBILITIES
A. OWNER’S MEPT COMMISSIONING AGENT (CxA)

1. The Owner shall retain the CxA(s) to lead the MEPT Cx effort and to perform reviews of the systems, equipment, and components.
2. The primary role of the CxA shall develop and coordinate the execution of the Owner’s Quality Assurance Program pertaining to the systems, equipment, and components to be commissioned.

3. The CxA shall observe, document, and provide its professional opinion as to whether systems, equipment, and components are installed and functioning in accordance with the Contract Documents and manufacturer’s recommendations and/or requirements.

4. The CxA shall attend planning and job-site meetings to obtain information on construction progress as requested by the Owner. 

5. The CxA shall review submittals for the purposes of preparing and/or refining the Construction Checklists and Functional Performance Testing procedures and to provide comments to the Owner and Design Professional of a technical nature as appropriate.  
6. The CxA shall perform periodic construction observation review of Constructors' efforts, for evaluation of workmanship, functional installation and performance of equipment, systems, and components. These observations shall be made at milestone activities, including but not limited to Mock-ups, commencement of system installations, randomly scheduled site reviews, and testing. 

7. The CxA shall assist in identifying potential solutions to non-conforming work. Final resolution shall remain the responsibility of the Constructor.  Refer to NIBS 3-2012 and/or ASHRAE Guideline 0-2013 for acceptable standard of care.
B. CONTRACTOR’S COMMISSIONING COORDINATOR (CCxC) 
1. The Contractor shall designate prior to the MEPT Cx Kickoff Meeting one experienced individual to serve as the CCxC with full authority to direct work, [Edit this section as required by scope/complexity of the project] separate from the Constructor’s superintendent or project manager.  The Owner’s Representative shall have final approval of the proposed CCxC.
2. The CCxC is responsible for planning, scheduling, coordinating, conducting, and verifying all MEPT Cx activities required by the Contract Documents, ensuring that all systems, equipment, and components are complete and performing to the Contract requirements. 

3. The CCxC shall provide and maintain a Constructor Quality Control Plan which shall clearly indicate the Constructor’s strategy and method for ensuring coordination of MEPT Subcontractors, construction sequencing, and Submittal conflict management.

4. The CCxC shall communicate and coordinate with the Owner’s Representative, the CxA the Testing and Balancing Agent, and the MEPT Subcontractors to schedule and execute the MEPT Cx process, including Construction Checklists, Functional Performance Testing, and other activities described in the Contract Documents or as requested by the CxA. 
5. The CCxC shall keep the Owner’s Representative, MEPT CxA, and Design Professional informed of the progress of construction and status of the installation of commissioned equipment, systems, and components.  This shall be accomplished, in part, by the Constructor providing a Two-Week MEPT Look-Ahead Schedule separate from the Constructor’s required master construction schedule(s).
6. The CCxC shall review material, system, and component Submittals to be commissioned for apparent completeness prior to the Constructor’s submission for formal review.
7. The CCxC (with collaboration of the CxA) shall conduct regular on-site MEPT Cx coordination meetings with the Design Professional, Owner’s Representative, CxA, and all MEPT Subcontractors.  The purpose of these meetings shall be to coordinate schedule, discuss work sequence, and determine deficiency resolution. These meetings shall be independent from the regularly scheduled construction progress meetings.  
8. The CCxC shall prepare and distribute all MEPT Cx meeting minutes.  

C. CONTRACTOR'S ADDITIONAL ROLES AND RESPONSIBILITIES

1. The Contractor shall provide all labor, supervision, materials, tools, equipment, and other services, as necessary, to complete the required installation of equipment, systems, and components in accordance with the Contract Documents and manufacturer’s recommendations and/or requirements.
2. The Contractor shall ensure that all system, equipment, and component warranty requirements are followed throughout the startup, commissioning, and training process and shall ensure all adjacent equipment, systems and components are compatible.  

3. The Contractor shall coordinate, manage, and ensure completion of all MEPT Cx documentation.

4. The Constructor shall provide the following to the CxA upon request: [Edit highlighted sections below as required by scope/complexity of the project]
a. Submittals and other documentation requested as deemed necessary,
b. manufacturer acceptance of the individual installers and/or parent company,
c. MEPT Cx certificate(s) of completion, certifying that equipment, systems and components are complete and ready for testing,

d. corrective action responses to the MEPT Cx Action Item Log within two (2) business days of receipt, and

e. photographs of installations, in-process and completed Work.
5. The Contractor shall invite the Owner’s Representative, Owner’s Operations Personnel and CxA to all equipment and system startup as optional attendees.  The purpose of this invitation is to familiarize personnel with equipment and systems prior to training and turnover.  
6. The CCxC shall conduct regular commissioning coordination meetings with the Design Professional, Owner’s Representative, CxA, and all MEPT Subcontractors of commissioned systems, equipment, and components.  The purpose of these meetings will be to coordinate schedule, work activities, and deficiency resolution. These meetings shall be independent from the regularly scheduled construction progress meetings.  
7. With input from the MEPT CxA, the Contractor shall integrate MEPT Cx activities into its master construction schedule prior to the installation of any commissioned equipment, systems, and components. Each system, piece of equipment and component to be commissioned shall be identified separately on the Contractor’s schedule.  At a minimum, the schedule shall identify the following activities and milestones and shall incorporate the MEPT CxA scheduled site visits, [Enter # of visits based on the project complexity and schedule] fifty-two (52) visits, for review and testing:    

a. MEPT Cx progress meetings

b. MEPT Cx equipment, systems, and component pre-installation meetings

c. permanent utilities connected - by individual utility type
d. IT interface completed

e. end of dust producing activities
f. construction checklists complete – by system
g. equipment startups completed – by piece of equipment
h. Functional Performance Testing completed - by system.
i. Owner required training per Specification Section 01 78 23 - Operating and Maintenance Manual
j. Substantial Completion (include all Substantial Completion dates for portions of the Work.)
k. Manufacturer Warranty start dates

l. Warranty walkthrough date(s) (two (2) months prior to end of Project Warranty)

PART 2 PRODUCTS 

2.1 TEST EQUIPMENT

A. The Contractor shall provide all test equipment required for installation, verification, startup, and checkout of systems, equipment, and components. (See Construction Checklist to determine if pre-test is required by Contract Documents.)
B. Specialty equipment, tools, and instruments necessary to conduct testing (e.g., available only from the manufacturer for a specific piece of equipment) shall be included in the Contractor's bid.

C. Test equipment shall be of sufficient quality and accuracy to test and/or measure system performance within the specified tolerances. The following minimum requirements apply unless noted otherwise:

1. Temperature sensors and digital thermometers shall have an accuracy of 0.5 °F and a resolution of plus or minus 0.1 °F. 

2. Pressure sensors shall have an accuracy of +/- 2.0% of the value range being measured (not full range of meter).

D. Test equipment shall be calibrated according to the manufacturer's recommendations or within the past year whichever is more stringent. Calibration tags shall be affixed to test equipment or certificates available upon request by the Owner.
E. The MEPT CxA shall provide all specialized test equipment required for Functional Performance Testing to be performed by the MEPT CxA or their Testing Agent.
PART 3 EXECUTION 

3.1 SYSTEMS TO BE COMMISSIONED [NOTE TO DESIGN PROFESSIONAL: Edit this section for specific project requirements.]
A. MECHANICAL SYSTEMS

1. Air Distribution Systems, including major equipment and terminal units, and associated controls and dampers.  

a. Conduct 100% check of major equipment (AHUs, DOAU, Heat Recovery Units, Heat Pumps, etc.) and 25% or Ten (10) units, whichever is greater, of like terminal units.

2. Exhaust Systems, including equipment and dampers

a. Conduct 25% sampling or One (1) unit, whichever is greater, of like systems.

3. Utility Metering and Verification Systems

a. Conduct 100% check of reporting points. 

4. Humidity Control System

a. Conduct 100% check of central equipment.

5. Hydronic Equipment (pumps, exchangers, boilers, chillers, condensers, well fields, etc.) and associated controls and metering.
a. Conduct 100% check of central equipment, controls, and interlocks.

6. Stairwell Pressurization Systems and Smoke Evacuation Systems
a. Conduct 100% check of central equipment, controls, and interlocks.

7. Dry-agent fire protection systems

a. Conduct 100% check of central equipment, controls, and interlocks.
B. ELECTRICAL SYSTEMS

1. Emergency Power Systems (Generator, ATS, UPS, etc.) and associated controls, distribution, and metering.
a. Conduct 100% check of equipment, controls, and interlocks.

2. Utility Metering and Verification Systems

a. Conduct 100% check of reporting points. 

3. Lighting Controls

a. Conduct 100% check of Lighting Control Systems – OR - Conduct 100% check of central equipment and 25% or Three (3), whichever is greater, of like room systems.

C. PLUMBING SYSTEMS

1. Domestic central equipment, including Water Heaters and Pumps (booster, sump, ejector, etc.), associated controls, and metering.
a. Conduct 100% check of equipment, controls, and interlocks and ensure full integration with existing systems.
D. BUILDING CONTROLS 
1. Conduct a 25% sampling of like terminal equipment, including analog sensor calibration, point-to-point and mapping to workstation graphics, proper control of operating sequences and alarm management functions.

2. Utilizing setpoint override and adjustment at the Owner’s Operator Workstation (OWS), verify the remaining 75% of like terminal equipment performs as required.

3. Conduct a 100% check of major equipment and monitoring points, including analog sensor calibration, point-to-point and mapping to workstation graphics, proper control of operating sequences and alarm management functions.

4. Conduct a 100% check of each unique system or equipment control sequence.

5. Control Points: Verify that the control system was checked and that it is commanding, reporting, and controlling as specified in the construction documents.  Verification must include verification of each control point. 

6. Actuators

a. Visually verify 100% of actuators have been adjusted to fully close and open dampers and valves. 

7. Graphic control screens

a. Verify 100% of graphic control screens accurately depict the equipment, system, and associated floor plans and proper performance of links between graphic screens.
b. Verify 100% of sensors have been calibrated so that the value reported in the control system represents the actual local value.  
c. Verify control and monitoring points/devices have been properly labeled.
8. Control setpoints

a. Review trend information of all major control setpoints to ensure stable and accurate control.

E. LIFE SAFETY AND SECURITY

1. Access Controls (UIHC projects)
a. Conduct 100% check of equipment, controls, and interlocks.
2. Security Cameras (UIHC projects)

a. Conduct 100% check of equipment, controls, and interlocks.
3. Panic Buttons (UIHC projects)

a. Conduct 100% check of equipment, controls, and interlocks.
4. Fire Protection and Fire Alarm (UIHC projects)
a. Conduct 100% check of equipment, controls, and interlocks.
F. AUDIO-VISUAL AND SOUND SYSTEMS
1. A/V and Sound Systems

a. Conduct 100% checkout of points and system integration.  

3.2 MEPT Cx PROCESS

A. Within sixty (60 days) [Edit based on project scope/complexity] of Contract Award, the MEPT CxA shall schedule and conduct a commissioning kickoff meeting to be attended by the Design Professional, Owner’s Representative, CCxC, Constructor, and MEPT Subcontractors of items to be commissioned. The purpose of the meeting is to review commissioning requirements, procedures, documentation, and scheduling of the Work.  

B. CCxC shall submit their MEPT specific Quality Control Plan within ninety (90) days [Edit based on project scope/complexity] of Contract Award  which shall clearly indicate the Constructor’s strategy and method for ensuring coordination of MEPT Subcontractors, construction sequencing, and Submittal conflict management.  Pre-installation meetings shall be clearly identified.
C. Contractor shall submit product data, manufacturer's material and equipment shop drawings and documentation to the Design Professional per Section 01 33 23 - Submittals. CCxC review of Submittals shall be conducted prior to submission to the Owner, MEPT CxA and Design Professional.
D. MEPT CxA shall perform reviews of MEPT Submittals and prepare final Construction Checklists and Functional Performance Testing Procedures, and any additional testing requirements found in the Construction Documents. 
E. MEPT CxA shall participate in two (2) [Edit based on project scope/complexity] MEPT Cx coordination meeting(s) for equipment, systems, and assemblies to be commissioned. The meeting shall be to review the coordinated shop drawings and special details indicating assembly integration into adjacent construction as compared to the Contract Documents, but shall also include the following:

1. confirmation of parent company and installer qualifications or certifications,

2. confirmation of complete approved product submittals,

3. review of installation sequence, and testing as applicable,

4. review of MEPT Cx Construction Checklist and manufacturer installation instructions,

5. review of installation limitations, i.e. Adjacent Construction, and Storage,

6. review of Functional Performance Testing procedures, including Constructor, MEPT Subcontractor(s) and manufacturer representative reviews and documentation.

7. review of main project Installation sequence and schedule,

8. in-person participation shall be required of the Owner, Design Professional, MEPT CxA, CCxC, Constructor’s and/or MEPT’s Subcontractor’s project manager and lead installer, and others as requested by the Owner.  

9. Manufacturer(s) technical representative, Constructor’s and/or MEPT Subcontractor’s testing agency representative (if applicable), adjacent impacted Subcontractor(s) shall be available by conference call.

F. The MEPT CxA shall assist in resolving any issues identified during regular site inspections. The total number of contacted site visits by the MEPT CxA is fifty-two (52). [Edit the highlighted sections based on the project complexity and schedule.]
1. Six (6) site inspections shall be used specifically for review of ...  

2. The remaining forty-six (46) site visits shall be used weekly during the installation of the primary equipment, systems, and components.  

3. Breaks in the weekly site visits shall be at the coordinated discretion of the Owner and MEPT CxA.
G. The MEPT CxA shall review Request for Information (RFI) and Instruction to Constructor (ITC) at the request of the Owner as it relates to the impact on MEPT commissioning and the Owner Project Requirements.

H. The Constructor and MEPT Subcontractors shall complete the Construction Checklists and any additional testing requirements found in the Contract Documents. 

I. CCxC shall review the Constructor’s and MEPT Subcontractor’s Construction Checklists (which may require the Constructor to perform pre-testing) for completeness and verify that all documentation requirements have been met.  

J. MEPT CxA shall review the project Testing Matrix and the Constructor’s Quality Control Plan with the CCxC to ensure all testing is identified and scheduled within the Contract Time requirements.

K. After confirming MEPT equipment, systems and components were installed correctly and the Construction Checklist(s) have been completed, including all required pre-test, and submitted to the  MEPT CxA; the CCxC shall coordinate Functional Performance Testing requirements with the MEPT CxA.

L. The MEPT CxA shall witness Functional Performance Testing. 
M. Systems, equipment, and/or components which fail to meet the Functional Performance Testing, Contract Documents or manufacturer requirements shall be corrected by the Contractor and retested at no additional cost to the Owner. 
N. CCxC shall coordinate manufacturer warranty relevant site visits with the MEPT CxA and Owner.

3.3 MEPT Cx CONSTRUCTION CHECKLISTS 

A. The objective of MEPT Cx Construction Checklists is to verify and document that the systems, equipment, and components are installed in accordance with the manufacturer’s instructions and Contract Documents. See sample Construction Checklist, attached at the end of this section.
B. The Construction Checklists shall capture the following:

1. date and environmental conditions during installation,

2. systems, equipment and components and available batch dates,

3. manufacturer recommended preparation and installation requirements,

4. the day’s installation and competent responsible personnel, and

5. applicable comments and signatures.

C. The MEPT CxA shall create Construction Checklists after the product data and/or shop drawings have been submitted and reviewed.  

1. MEPT CxA shall review the submittal data and prepare final Construction Checklists and Functional Performance Testing Procedures incorporating manufacturer requirements.

2. MEPT CxA shall provide Checklists to Constructor after product submittal approval and prior to installation of the commissioned component.

D. The installing Subcontractor shall complete the Construction Checklists daily during equipment, system, and component installation and not as an activity at the end of the project.  The Construction Checklists shall certify the individual verification items have been performed, reviewed, and found to be complete for all equipment, systems, and components. 

E. The Construction Checklists for a given system must be successfully completed prior to its startup.  By completing, signing, and submitting the Construction Checklists, the CCxC certifies that the system, equipment, and components are properly installed and ready for startup, MEPT CxA review and functional performance testing. 
F. The Construction Checklists may be in addition to other testing, verification, and startup required elsewhere in the Contract Documents.
3.4 FUNCTIONAL PERFORMANCE TESTING

A. All systems to be commissioned shall be tested to ensure full integration with existing systems.
B. See MEPT Cx Testing Matrix attached at the end of this section.

C. The objective of inspections and functional performance testing is to demonstrate and document that system, equipment, and components are installed and perform in accordance with the Contract Documents. 

D. The MEPT CxA shall prepare Functional Performance Testing procedures based on the system sequences of operation and the manufacturer's product data.

E. All tests that will impact the operations of existing building and/or utility systems shall be identified by the CCxC and coordinated with the Owner’s Representative.

F. The MEPT CxA shall witness and document any Functional Performance Testing performed by the Constructor.

G. The Contractor shall provide the MEPT CxA assistance as needed to complete the Functional Performance Testing, including, but not limited to, providing access to equipment and components, including the use of ladders, lifts, scaffolding and platforms, Personal Protective Equipment, removal of access panels, opening of equipment, manipulation or operation of equipment or components, etc.

H. The MEPT CxA shall inspect and/or test each system through all modes of operation where there is an expected system response. 

1. Normal and Maintenance Operations:  Each system shall be tested through all modes and sequences of operation (maintenance, seasonal changes, occupied, unoccupied, warm-up, cool-down, etc.).  Testing shall also demonstrate that the system has the required access, etc., for proper maintenance, adjusting, and cleaning.
2. Abnormal, Failure, and Emergency Operations: Each system shall be tested to simulate conditions such as power failure, freezing, low/no flow, deviation from standard operating conditions, human error, etc., to verify proper system responses, shutdowns, alarms and annunciation, and inter-system communications.

3.5 DEFICIENCIES 

A. The terms "failure", "deficiency" and “non-compliant” shall be used interchangeably and shall be defined as any condition in the installation or performance of a system, equipment and/or component that does not comply with the Contract Documents or manufacturer installation instructions.

B. MEPT CxA shall maintain a MEPT Cx Action Items Log that shall contain any items that do not appear to meet the intent of the Contract Documents or manufacturer installation instructions. Digital images of non-compliant conditions shall be included. Additionally, items for potential improvement may be included on the log.  

1. Deficiencies identified on the Action Items Log shall only include those items which are associated with completed installations and shall not include in-progress Work unless obvious errors are present.

C. MEPT CxA shall update and issue the Action Item Log within two (2) business days following a site visit.  Items on the Action Item Log shall be corrected by the Constructor and MEPT Subcontractor(s) in a timely manner, and prior to Substantial Completion.  Action Items may be added to the Substantial Completion Punch List at the discretion of the Owner.

D. Costs associated with non-compliant Work shall be assigned to the Constructor.  

1. Constructor’s incomplete or inaccurate Construction Checklists shall be considered cause for retesting and/or re-review by the MEPT CxA and costs associated with retesting and re-review shall be the Constructor's expense.
2. Non-compliant items or deficiencies identified during a MEPT CxA review shall be considered cause for re-review by the MEPT CxA, at the Constructor's expense. 
3. 10% failure rate of any Functional Performance Test sampling shall be cause for retesting 100% of similar systems, equipment, or components. 
4. The costs assigned to the Constructor due to non-compliant Work outlined above shall include but not be limited to MEPT CxA travel, re-review, re-testing, re-scheduling, or other incurred costs. 
3.6 ENDURANCE PERIOD [Edit section as required. Include an Endurance Period requirement for projects with mission critical components such as vivarium, isolation suites, computer/data rooms, ABSL or BSL zones, utilities, etc.]
A. An Endurance Period is not required for this project.

or
A. The objective of the Endurance Period is to exercise and challenge the functionality of mission critical systems and components to test against potential catastrophic failure.  

B. The Endurance Period shall be conducted prior to Substantial Completion.  The Contractor shall include the individual activities and durations for the Endurance Period on the master construction schedule.  The initial duration for the Endurance Period should be set at 30 days (minimum) until the Endurance Period duration (not to exceed 60 days) is established by the MEPT CxA, Design Professional and Owner.  

C. Add information here regarding the endurance period requirements for the project.  

MEPT CxA TO ENTER SAMPLE CONSTRUCTION CHECKLIST HERE
Under development … coming soon
MEPT CxA TO ENTER SAMPLE FUNCTIONAL PERFORMANCE TESTING MATRIX HERE
Under development … coming soon
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