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    Commissioning Requirements

Guide Specifications

The following specification is intended to be used, generally verbatim, in the contract documents.  [Specifier Notes] shall be deleted during the editing process.  Where [ ] appears in this document, this indicates requirements which are optional depending upon the project scope and conditions.  Edit as appropriate for the project.  The A/E consultant shall take ownership and responsibility for the contents of this section and is expected to modify other portions as necessary to accurately reflect conditions of the project.  For draft copies during the design process, annotate any deletions by lining through the proposed change, and use bold lettering for any proposed additions.

PART 1   GENERAL

1.01 SUMMARY

A. The Owner will employ an independent Commissioning Authority. The Commissioning Authority is an independent and knowledge​able third party, hired to verify that the systems work as intend​ed.  The Commissioning Authority will inform the Owner and the Archi​tect of the results of commissioning and provide recommendations for final acceptance of commissioned systems.

B. Commissioning is the process to verify to the Owner that mechanical and electrical systems, as well as other special systems function together properly to meet the facility performance requirements and design intent as described in the Contract Documents.  The Contractor shall be responsible for participation in the commissioning process as outlined below and in references and attachments throughout the contract documents.  The Contractor shall furnish labor and materials sufficient to meet all requirements of building commissioning under this contract.

C. The Commissioning Authority, acting on the behalf of the Owner, will be cognizant of the Owner’s Facilities Staff need to be informed and given the opportunity to participate actively in the commissioning process to ensure a complete, thorough turnover of systems once the project is complete. To this end, the Commissioning Authority will ensure that Facilities personnel are informed of commissioning activity and schedule, and of any coordination issues such as special testing procedures or opportunity for hands-on training during functional testing.

D. The Commissioning Authority is not authorized to modify, add to or revoke the requirements of the Contract Document.  A change in the Work can only be made as provided in the General Conditions.

E. Various sections in the Division 15 – Mechanical and Division 16 - Electrical specifications outline the specific commissioning responsibilities of each subcontractor for that division, and also obligate the Contractor to coordinate and manage the commissioning responsibilities of those subcontractors.

1.02 RELATED WORK

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to the work of this Section.

B. General requirements for testing agencies as specified in the Division 1 Section Quality Control Services.

C. Applicable Division 15 Sections identifying the requirements for electrical and fire alarm work relating to the installation of mechanical equipment and systems, particularly with respect to equipment and system testing, start-up and performance demonstration/observation. Coordinate with the work of Division 16.

D. Applicable Division 16 Sections specifying the requirements for materials and installation of electrical equipment and systems, particularly with respect to equipment and system testing, start-up and performance demonstration/observation.

1.03 TERMS

A. Acceptable Performance: A component or system being able to meet specified design parameters under actual load including satisfactory documented completion of all functional performance tests, control system trending and resolution of outstanding issues.

B. Commissioning Authority: An independent and knowledge​able third party hired to verify that the systems achieve acceptable performance.

C. Commissioning Team: The term used to define the overall group associated with performing commissioning work including designated representatives of the Owner, Facilities Staff, Design Professionals, Construction Team, and the Commissioning Authority.

D. Construction Team: The term used to define the overall group responsible for performing the work to complete the work on the contract documents including the construction manager, Contractor, the mechanical contractor and associated subcontractors, the electrical contractor and associates subcontractors.

E. Design Intent: Documentation behind design decisions that were made to meet the Owners project requirements. The design intent describes the systems, components, conditions and methods to provide a fully functioning building.

F. Functional Performance Testing: Full range of checks, tests and demonstrations carried out to determine that all components, sub systems, systems and interfaces between the systems function in accordance with the contract documents. In this context, function includes all modes and sequences of control operation, all interlocks and conditional control responses, and all specified responses to abnormal emergency conditions.

G. Owner Project Requirements (OPR): A document developed by the Owner with help of the Commissioning Authority and design team. The OPR details the functional requirements of the project and the expectations of the buildings use and operation as it relates to the systems being commissioned. 

1.04 DUTIES OF CONTRACTOR

A. Incorporate commissioning activities into the overall construction schedule.

B. Coordinate participation of the Mechanical, Electrical, Controls and TAB Contractors in the commissioning process. 

C. Collect and provide to the Commissioning Authority information requested for development of a complete commissioning plan, prefunctional test checklists, commissioning field notebook, and functional test procedures.  

D. Review the Commissioning Plan, project communication reports and test results and submit comments to the Commissioning Authority.

E. Provide equipment submittals for systems to be commissioned to the Commissioning Authority.

F. Manage, track and complete the commissioning field notebook including prefunctional test checklists and commissioning related specification requirements. 

G. Verify that coordination, installation, quality control, and final testing have been completed such that installed systems and equipment comply with construction documents.

H. Provide Commissioning Authority with controls system wiring diagrams and narrative sequences of operation in time for use in preparing the functional test procedures.

I. Participate in any efforts to finalize sequences of operations with Owner, Designers, and Commissioning Authority.

J. In a timely manner, address issues identified during construction that may affect the commissioning process or final system performance.

K. Participate in commissioning meetings with the Commissioning Authority.

L. Provide preliminary TAB report, indicating all actual field values recorded, to the Commissioning Authority prior to initiation of functional testing.  These reports shall be incorporated in the Commissioning Field Notebook.

M. Issue a written notice of readiness for each system to Commissioning Authority upon completion of all systems work, start-up and prefunctional test requirements by trade Contractors.  

N. Operate equipment and systems as required for functional performance testing. This includes but is not limited to manipulating the appropriate controls systems to achieve the expected response for the functional test procedure.

O. Participate in the fine-tuning or troubleshooting of system performance if either of these measures becomes necessary.

P. Submit complete operation and maintenance information and as-built drawings to the Commissioning Authority for review.

Q. Provide documentation of training for the systems specified.

1.05 DUTIES OF COMMISSIONING AUTHORITY

A. Provide Contractor with expected durations of commissioning activities for inclusion in the construction schedule.

B. Collect and review design intent from the design team.

C. Review the contract documents.

D. Develop the commissioning plan.

E. Develop prefunctional test checklists for each piece of commissioned equipment.

F. Develop the Commissioning Field Notebook for use by the Contractor.  Provide supplemental documentation as necessary to ensure that all aspects of start-up and testing have been complete and documented prior to functional testing.  

G. Organize a commissioning kickoff meeting and present the commissioning plan to the commissioning team.

H. Review the Contractor submittals relative to the systems to be commissioned.

I. Perform construction installation inspections follow installation progress, and to verify system installation quality and readiness for testing.  

J. Observe the start-up activities and initial testing of equipment and systems as required and review Contractor start-up documentation.  

K. Develop functional test procedures from Contractor submittals including designer approved control documentation including narrative sequences of operation and control diagrams.

L. Direct and perform functional test with assistance from Contractor.

M. Provide site observation, functional test and other project reports in a timely manner. Document inconsistencies or deficiencies in system operations and system compliance.  

N. Coordinate via the Construction Manager participation of Owner’s personnel involved with equipment, component and systems performance verification and participation in required training.

O. Witness and verify satisfactory completion of equipment and component tests and systems and inter-systems functional performance tests.

P. Maintain the commissioning deficiency log. Verify resolution of deficiencies identified through the commissioning process.

Q. Analyze and compile trend log results from performance period activities.

R. Verify training for commissioned equipment and systems is provided to the Owner.

S. Review Contractor operations & maintenance manuals for commissioned equipment and systems.

T. Complete a commissioning report.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.01 COMMISSIONING PROCESS

A. Commissioning Schedule

1. Contractor to incorporate commissioning activities into the overall construction schedule. If construction is phased, commissioning activities are to be included in all phases of the schedule. The schedule defines the milestones and conditions that must be achieved before functional testing can commence. The schedule also includes the expected duration of the various tasks. The Commissioning Authority will provide the Contractor with expected durations of commissioning activities. 

2. Commissioning activities to be included in the overall construction schedule include, but are not limited to:

a. Power to equipment complete

b. Mechanical equipment start-up

c. Prefunctional test endorsement

d. Controls system checkout completion

e. Controls system fully operational

f. Testing, adjusting and balancing

g. Functional performance testing

h. Performance period

i. Operations & maintenance manual review

j. Owner personnel training

B. Contract Document Review

1. The Commissioning Authority will collect and review Design intent information from the designers and verify that it meets the Owner’s project requirements.  Design intent documentation will be used in conjunction with the contract documents to develop the commissioning plan, prefunctional tests, and functional performance tests.

C. Commissioning Plan

1. The Commissioning Authority will develop a commissioning plan for the project. The commissioning plan is a tool through which the commissioning process is described and incorporates the Owner, Designers, Contractor and Commissioning Authority’s rolls relative to the commissioning process.  The commissioning plan will include the following:

a. The purpose of commissioning.

b. Detail the commissioning process.

c. Identify commissioning team members

d. Include a commissioning team organization chart

e. Define commissioning team member responsibilities.

f. Describe prefunctional and functional test procedures.

g. Outline systems to be commissioned.

h. Provide the commissioning schedule.

D. Prefunctional Test Checklists

1. The Commissioning Authority will develop prefunctional test checklists for each piece of commissioned equipment. The prefunctional test checklist will outline required steps for the Contractor to complete prior to functional testing. Prefunctional test checklists verify installation, start-up and operational assessments have been completed for the equipment.

2. Manufacturer start-up forms provided with pieces of equipment will be collected in addition to the prefunctional test checklists.

E. Commissioning Field Notebook

1. The Commissioning Authority will develop a commissioning field notebook to be used and completed by the Contractor. The notebook will identify and track all pertinent commissioning documentation required during the installation, start-up, and check-out phases. The notebook will be maintained by the Contractor on site and will be made available to all subcontractors for their use.  The Notebook provides a central location for the subcontractors and Commissioning Authority to identify, copy, and organize all pertinent commissioning information.

2. The commissioning field notebook will contain:

a. Summary describing Notebook contents and use.

b. Commissioning Plan for Contractor field reference.

c. Tabs for each system with copies of prefunctional and functional test check sheets for pieces of equipment identified as part of that system.

d. Commissioning project communication reports, deficiency logs schedule information or any other documentation provided by the Commissioning Authority.

F. Commissioning Kickoff Meeting

1. The commissioning plan will be presented to the commissioning team during a commissioning kickoff meeting.  The commissioning team will review the plan and provide comments to the Commissioning Authority. The Commissioning Authority will incorporate appropriate comments into the plan and a finalized commissioning plan will be distributed to the commissioning team.

2. The commissioning field notebook will be presented to the Contractor during the commissioning kickoff meeting. Instruction for it’s use will be conveyed during the meeting.

G. Installation Inspections

1. During the course of construction, the Commissioning Authority will perform installation inspections for commissioned equipment and systems. Deficiencies will be noted and conveyed in project communication reports to the appropriate commissioning team members.

H. Prefunctional Test Checklist Completion

1. Using the prefunctional test checklists developed by the Commissioning Authority, the Contractor will verify that the systems they install are in compliance with the construction documents and are fully functional.  Functional testing will only begin when checklists are completed by the appropriate subcontractors, initialed, signed, and returned to the Commissioning Authority indicating specific system completion.

2. Contractor will issue a written notice of readiness to the Commissioning Authority upon completion of all systems work, start-up and endorsement of prefunctional tests.

I. Contractor Submittal Review

1. In preparation for development of functional test procedures, the Commissioning Authority will review Contractor submittals for commissioned equipment and systems. 

2. The Contractor will provide copies of the submittals for commissioned systems and equipment to the Commissioning Authority for use in development of functional test procedures. Submittals will be reviewed for conformity with the Design intent.

J. Functional Test Procedures 

1. The Commissioning Authority will develop functional test procedures for each piece of commissioned equipment. The functional tests outline the process for testing the building’s systems. Functional tests verify the performance of equipment adhere to the Design intent. 

2. Functional test procedures include, but are not limited to, the following:

a. Verification of testing, adjusting and balancing performance.

b. Verification of the performance of automatic controls in all seasonal modes.

c. Verification of the performance of a HVAC system.

d. Verification of the performance of electrical systems.

e. Verification of the performance of plumbing systems.

f. Verification of the performance of all life safety devices and systems as they interface with the HVAC systems.

g. Verification of the response of automated controls to alarms, fire alarm input, and power failures.

h. Verification of trending capabilities of the automated controls system.

K. Functional Testing

1. Functional testing is intended to begin upon completion of a system. The Commissioning Authority will not begin the functional testing process until each system is complete and documented. Testing may proceed prior to the completion of systems and/or sub-systems if expediting this work is in the best interests of the Owner.  

2. Functional testing is performed by the Contractor and witnessed by the Commissioning Authority to verify proper sequencing, operation and performance of installed equipment and systems under realistic operating conditions. As tests are successfully completed, systems will be deemed acceptable by the Commissioning Authority.

3. The Contractor is responsible for coordinating participation of Commissioning Authority and subcontractors in functional testing. 

L. Commissioning Deficiency Log

1. When acceptable performance cannot be achieved by tested equipment and systems, the cause of the deficiency will be identified. Deficiencies will be collected and tracked in a commissioning deficiency log maintained by the Commissioning Authority. 

M. Corrective Measures

1. If acceptable performance cannot be achieved by a piece of equipment or a system and if the deficiency is caused by installation error by the Contractor, the necessary corrective measures shall be carried out by the Contractor. Once corrective measures have been completed, the equipment or system will be retested by the Commissioning Authority until acceptable performance is achieved. 

2. The Contractor will be allowed one retest by the Commissioning Authority after initial testing of the equipment. If acceptable performance is not achieved after the initial retest, the Contractor shall be financially responsible at standard rates to reimburse the Owner representatives for the additional time taken to resolve the deficiency.

N. Project Communication Reports

1. In addition to the prefunctional test checklists, functional test procedures, and the commissioning deficiency log, project communication reports will be delivered for all other commissioning activities performed by the Commissioning Authority. Project communication reports will be issued to the Contractor and key members of the commissioning team to document apparent deficiencies identified during examination of design and construction documents; daily activities on-site; installation deficiencies; and successful or unsuccessful functional testing results.  

O. Commissioning Meetings

1. Commissioning meetings will be held periodically during the construction process to review the status of the construction and commissioning work, develop construction completion and testing schedules, and the status of submittals required by this Section. Attendance by the Construction Team is required for commissioning meetings.

2. Commissioning meetings will be coordinated by the Contractor. Meeting minutes will be developed and maintained by the Commissioning Authority.

P. Performance Period

1. Upon successful completion of functional test procedures, a performance period of 15 consecutive calendar days shall commence on first day following the last performance test.  This period shall be completed prior to final acceptance of the project.  In event of failure to meet standard of performance during any initiated performance period, it is not required that one 15-calendar day period expire in order for another performance period to begin.

2. If equipment or system operate and demonstrate continuing compliance with specified requirements for period of 15 consecutive calendar days from commencement date of performance period, it shall be deemed to have met the standard of performance.

3. Equipment will not be accepted by the Owner and final payment will not be made by the Owner until acceptable performance is met.

4. Contractor shall provide Commissioning Authority with trend logs of the system performance for the control variables and set point in each control process in 15-minute time increments.

5. Systems shall be first tested as independent building systems followed by tests of systems tied into Owner’s systems. Types of Owner’s systems include, but are not limited to, central plant heating and cooling; off-site security / alarm monitoring; and campus automated controls systems.

6. Upon Contractor’s completion of the requirements of the commissioning plan and the successful completion of the performance period, and receipt of the required documentation, the Commissioning Authority shall provide the Owner with a statement of acceptable performance. 

Q. Operations & Maintenance Manual Review

1. The Contractor shall assemble operations & maintenance manuals as described in other sections of these contract documents. 

2. The Commissioning Authority will review the operations & maintenance manuals of commissioned systems and equipment once they have been reviewed and accepted by the designer.

R. Training

1. A training plan will be developed by the Contractor outlining equipment that requires training, who will perform the training, when the training will occur, and the required duration of the training. Once the training plan is developed, the Owner will provide that the appropriate personnel attend the training.

2. Training sessions should include using the operations & maintenance manuals and as-built drawings assembled by the Contractor.

3. Detailed requirements for training and instruction are contained in other sections of these Contract Documents. The Commissioning Authority will track that training requirements have been satisfied by the Contractor.

S. Commissioning Report

1. Once acceptable performance is achieved, the Commissioning Authority will complete a commissioning report. The report shall include:

a. A commissioning activity executive summary

b. The finalized commissioning plan

c. The completed commissioning field notebook including prefunctional test checklists and specified commissioning related documentation

d. Completed functional test procedures

e. Commissioning project communication reports

f. Up to date commissioning deficiency log

g. Performance period trend log analyses

3.02 SYSTEMS TO BE COMMISSIONED

A. Systems and equipment to be functionally tested include, but is not limited to:

1. Heating water system including steam piping/heat exchangers and associated pumps; motor controllers; expansion tanks; fire alarm interface devices; automated control components.

2. Chilled water system including chilled water piping; associated pumps; motor controllers; expansion tanks; automated control devices.

3. Air-handling systems including fans; coils; dampers; valves; motor controllers; terminal devices; fire alarm interface devices; automated control components.

4. Auxiliary heating and cooling equipment including air conditioning/condensing units; duct heating coils; unit heaters; cabinet heaters; fire alarm interface devices; automated control components.

5. Domestic water systems including pressure reducing valves; domestic water heaters and associated pumps; expansion tanks; automated control components.

6. Automated control system including equipment operational sequences; point to point checkout; control component calibration; graphics; alarming; fire alarm interface; trending.

7. Lighting system controls including switches; photocells; occupancy sensors; timers and other devices effecting lighting system operation.

B. Emergency power equipment including generators; uninterruptible power supply systems; automatic transfer switch.
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