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SECTION 01810 (01 91 00)
COMMISSIONING

************************************************************************************************************************
NOTE TO SPECIFIER:  Contact Owner’s Project Manager to determine if this section (Commissioning) is applicable for this project.  If not, delete this section.

************************************************************************************************************************
PART 1 GENERAL

1.1 SECTION INCLUDES

************************************************************************************************************************

NOTE TO SPECIFIER:  Make selection from paragraph below.

************************************************************************************************************************

A. Section includes requirements for LEEDS for Schools [Fundamental][Enhanced] Commissioning.
B. Commissioning of the building energy systems.

C. Building commissioning activities and documentation in support of the USGBC LEED rating system. 

D. Commissioning Plan.

E. Summary Commissioning Report.

F. System Performance Evaluation.

G. Testing, Adjusting and Balancing Procedures.

1.2 RELATED DOCUMENTS

A. Document 00200-Instructions to Bidders.

B. Document 00520-Agreement Form.

C. Document 00700-General Conditions of the Contract.

D. Section 01310-Project Management and Coordination.

E. Section 01750-Starting and Adjusting.

F. Section 01770-Closeout Procedures.

G. Section 01820-Demonstration and Training.

H. Section 15995-Start-Up and Certification of Air, Water and Control Systems.

I. Related requirements specified in respective specification Sections of Divisions 2 through 17.

1.3 DEFINITIONS

A. Basis of Design (BOD):  A document prepared by the design team containing Design information necessary to accomplish the Owner’s Project Requirements, including systems descriptions, indoor environmental quality criteria, other pertinent design assumptions (such as weather data), and references to applicable codes, standards, regulations and guidelines.
B. Commissioning:

1. A process for achieving, verifying, and documenting that the building’s energy-related systems are installed, calibrated and perform according to the Owner’s Project Requirements, Basis of Design and Construction Documents.

2. The act of statically and dynamically testing the operation of equipment and building systems to ensure they operate as designed and can satisfactorily meet the needs of the building through the entire range of operating conditions.

3. A team effort to:

a. Ensure that all building systems, equipment, assemblies and products that comprise the Work function together properly to meet the design intent.

b. Document system performance parameters for fine-tuning of control sequences and operational procedures.

c. Ensure that the Owner can operate and maintain the buildings and associated facilities.

d. Provide the Owner with a comprehensive record of the building for repair, maintenance and operational purposes after final completion of the Work.

4. Commissioning process activities shall be completed for the following energy-related systems, at a minimum:

a. Domestic hot water systems.

b. Heating, ventilating, air-conditioning and refrigeration (HVAC&R) systems (mechanical and passive) and associated controls.

c. Lighting and daylighting controls.

d. Renewable energy systems (wind, solar, etc.).

C. Commissioning Plan:  The document that describes all aspects of the commissioning process including schedules, responsibilities, documentation requirements, and functional performance test requirements.

1. Commissioning Test Plan:  The document prepared by the Commissioning Authority for each system, assembly, product, piece of equipment that details the pre-functional test, functional performance test, and the necessary information for carrying out the testing process.

a. Pre-Functional Performance Test: A checklist of items requiring completion before the functional test can be performed.  The pre-functional test checklists may be completed as part of the normal contractor start-up test.

b. Functional Performance Test:  The full range of checks and tests carried out to determine whether all components, subsystems, systems, and interfaces between systems, assemblies, equipment and products 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 during design day and emergency conditions.
D. Commissioning Authority (CxA):  The person, company or agency that has planned and will carry out the overall commissioning process .  Serves as an objective advocate for the Owner and is responsible for directing the commissioning team and process in the completion of the commissioning requirements, coordinating, overseeing and/or performing the commissioning testing, and reviewing the results of the systems performance verification.
E. Commissioning Team:  

1. Owner (Including design, facilities management, construction management,  energy management, maintenance, custodial, other facility staff members as well as code/contract compliance consultants/agents as applicable).

2. Project Consultant (Including subconsulting disciplines and other design resources, testing agencies, etc.).

3. Contractor (Including subcontractors, vendors and others involved with the Contractor’s quality assurance programs.).

4. Commissioning Authority (Including specialty consultants, testing agencies, etc. as needed to provide functional testing and documentation.)

F. Summary Commission Report:  The document prepared by the Commissioning Authority during the acceptance phase of the commissioning process after all functional performance tests are completed.
G. Deficiency:  A condition the installation or function of a component, piece of equipment or system that is not in compliance with the Constrct Documents, does not perform properly ot is not complying with the design intent.

H. Design Intent:  A dynamic document that provides the explanation of the ideas, concepts and criteria that are considered to be very important to the Owner.  It is initially the outcome of the programming and conceptual design phases.
I. Owners Project Requirements (OPR):  A written document prepared by the Owner, that details the ideas, concepts and criteria that are determined by the Owner to be important to the success of the project.
J. Recommissioning:  The periodic retesting of building systems using the original functional performance tests to ensure the equipment continues to operate as designed.

K. System Manual:  A manual that focuses on operating the equipment, rather than maintaining the equipment.  The systems Manual shall include the following for each commissioned system:

1. Final version of the BOD.

2. System single line diagrams.

3. As-built sequences of operations, control drawings and original setpoints.

4. Operating instructions for integrated building systems.

5. Recommended schedule of maintenance requirement and frequency, if not already included in the project O&M manuals.

6. Recommended schedule for retesting of commissioned systems with blank test forms from the original Commissioning Plan.

7. Recommended schedule for calibrating sensors and actuators.

1.4 COMMISSIONING TEAM

A. Members Designated by Contractor(s):  Individuals, each having the authority to act on behalf of the entity he or she represents, explicitly organized to implement the commissioning process through coordinated action.  The commissioning team shall consist of, but not be limited to, representatives of [each] Contractor, including Project superintendent and subcontractors, installers, suppliers, and specialists deemed appropriate by the CxA.

B. Members Designated by Owner:

1. CxA.
2. Representatives of the facility user and operation and maintenance personnel.

3. Project Consultants.
1.5 RESPONSIBILITIES

A. Owner's Responsibilities
1. Provide the OPR documentation to the CxA and Project Consultant for information and use.

2. Assign operation and maintenance personnel and schedule them to participate in commissioning team activities.

B. CxA’s Responsibilities:

1. Incorporate commissioning requirements into the construction documents.

2. Conduct commissioning design review prior to mid-construction documents (Enhanced Commissioning only).

3. Develop and implement the Commissioning Plan.

4. Review Contractor submittals applicable to systems being commissioned (Enhanced commissioning only).

5. Verifiy the installation and performance of commissioned systems.

6. Develop a systems manual for the commissioned systems (Enhanced Commissioning only).

7. Verify that the requirements for training are completed (Enhanced Commissioning only).

8. Complete a Summary Commissioning Report.
9. Review building op0eration within 10 months after substantial completion (Enhanced Commissioning only). 
C. Contractor’s Responsibilities:

1. Contractor shall assign representatives with expertise and authority to act on its behalf and shall schedule them to participate in and perform commissioning process activities including, but not limited to, the following:

a. Fully participate in the Owner’s commissioning program.
b. Facilitate and participate in pre-functional and functional performance testing of the systems, assemblies, equipment and products specified within the Contract Documents.

c. Cooperate with the CxA for resolution of issues.

d. Adjust, rework or replace items that fail to perform in accordance with the functional criteria specified in the Contract Documents.

e. Suggest alternative solutions to those items provided in accordance with the specified design criteria that fail to meet performance criteria required by the Contract Documents.
f. Evaluate performance deficiencies identified in test reports and, in collaboration with entity responsible for system and equipment installation, recommend corrective action.

************************************************************************************************************************

NOTE TO SPECIFIER:  Make selection from paragraphs below.

************************************************************************************************************************

g. Attend commissioning team meetings held on a [weekly] [biweekly] [monthly] basis.

h. Integrate and coordinate commissioning process activities with construction schedule.

i. Review and accept construction checklists provided by the CxA.

j. Complete [paper] [electronic] construction checklists as Work is completed and provide to the Commissioning Authority on a [daily] [weekly] basis.

k. Review and accept commissioning process test procedures provided by the Commissioning Authority.

l. Complete commissioning process test procedures.

D. Project Consultant’s Responsibilities:

1. Fully participate in the Owner’s program of total building commissioning.

2. Facilitate and assist in the Commissioning Authority’s communications to the Contractor.

3. Participate in pre-functional and functional performance testing of the systems, assemblies, equipment and products specified within the Contract Documents.

4. Provide information necessary for the Commissioning Authority’s documentation of installed systems, assemblies, equipment and products.
5. Suggest alternative solutions to those items provided in accordance with the specified design criteria that fail to meet performance criteria required by the Contract Documents.

6. Ensure coordination of records provided by the Contractor as Project Record Documents and those produced by the Commissioning Authority within the Commissioning Final Report.
7. Incorporate commissioning requirements into the construction documents.

8. Develop and implement a commissioning plan.

9. Develop a systems manual for the commissioning systems (Enhanced Commissioning only).

10. Verify that the requirements for training are completed (Enhanced Commissioning only). 
1.6 PRECONSTRUCTION MEETING

A. The commissioning process will be one topic on the agenda of the Preconstruction Meeting as specified in Section 01310-Project Management and Coordination.

B. The purpose of the meeting will be to familiarize all parties with the requirements of the commissioning process, and to ensure that the responsibilities of each party are clearly understood.
C. Supplemental commissioning meetings will be scheduled as required by respective Sections of Divisions 2 through 16 and by the Commissioning Authority through Project Consultant on an as-needed basis.
1.7 SYSTEM START-UP AND TESTING

A. General Requirements for Contractor Participation:
1. Assist the Commissioning Authority’s observation and detailed documentation of each system, assembly, piece of equipment or product.
2. Start-up and test operating equipment and systems as outlined on the Commissioning Test Plan in presence of Commissioning Authority to demonstrate compliance with specified requirements.
3. When a system, assembly, piece of equipment or product is ready for either a pre-functional or functional performance test:

a. Notify Commissioning Authority, in writing, 2 days prior to desired date of test and confirm the Commissioning Authorities availability for attendance.

b. Notify the Project Consultant, Owner’s representatives, BCI inspector personnel and other interested parties as required by individual specification sections or other administrative requirement of the Contract Documents.
4. Conduct testing under specified design operating conditions.
5. Demonstrate that systems, assemblies, equipment and products satisfy all specified requirements.
6. Ensure that respective subcontractor, vendor or manufacturer’s personnel are present for pre-functional and functional testing.

7. Provide normal jobsite tools, materials and equipment to reasonably assist in testing.
B. Pre-Functional Performance Test:

1. Coordinate schedule for start-up of various equipment and systems indicated.
2. Perform pre-functional performance tests prior to the initial seasonal functional performance testing.  Retest as necessary in the case of failing the prefunctional performance test as determined by the Commissioning Agent after making corrections and/or adjustments necessary for the failed system, assembly, piece of equipment or product to comply with the requirements of the Contract Documents.

3. Check each system, assembly, piece of equipment and product for proper installation, adjustment, and calibration to verify that it is ready to function as specified.
4. Check and verify that all system elements have been installed properly and that all connections have been made correctly.
5. Verify that each piece of equipment or system has been checked for proper lubrication, drive rotation, belt tension, control sequence or other conditions which may cause damage.

6. Verify that tests, meter readings and specific electrical characteristics agree with those required by product, equipment or system manufacturer.

7. Verify that all discrete elements and sub-systems have been adjusted and checked for proper operation.
8. Verify wiring and support components for equipment are complete and tested.

9. Verify complete and proper installation as required by the Contract Documents has been completed prior to starting Functional Performance Tests.

10. Assist the Commissioning Authority’s checklist documentation of pre-functional performance tests for each system, assembly, piece of equipment or product.  Affix Contractor’s signature and date to each checklist.

C. Functional Performance Tests:

1. Demonstrate that each system, assembly, piece of equipment or product as required by the respective Sections of Divisions 2 through 17 and the Commissioning Test Plan, is operating and/or complying with the performance requirements specified in the Contract Documents.

2. Perform Functional Performance Tests according to the criteria and procedures contained in the Commissioning Authority’s Commissioning Test Plan.

3. Assist the Commissioning Authority’s documentation of functional performance tests for each system, assembly, piece of equipment or product.  Affix Contractor’s signature and date to each test record.

4. Retest as necessary in the case of failing the functional performance tests as determined by the Commissioning Agent.  After making corrections and/or adjustments necessary for the failed system, assembly, piece of equipment or product to comply with the requirements of the Contract Documents.

1.8 OPERATIONS AND MAINTENANCE MANUALS

A. The Commissioning Authority will review Operations and Maintenance Manuals required under Section 01780-Closeout Submittals.

B. Prior to completing and submitting draft Operations and Maintenance Manuals, review content and coordinate with the Commissioning Authority.

C. Provide content that is project specific to the Work and reflecting the actual systems, assemblies, equipment and products provided and the results of the pre-functional performance and operational performance tests.

1.9 REPORTS

A. The Contractor shall prepare and submit to the Commissioning Authority copies of the following reports.

1. Test and Balance Reports as required by Section 15995 or other Contract Document.

2. Other special reports concerning systems, assemblies, equipment or products included in the Commissioning Authority’s Commissioning Test Plan.

1.10 SUBMITTALS

A. Commissioning Agent shall submit the following:

1. Basis of Design and Design Intent.

a. Update as necessary during the work to reflect the progress on the components and systems. Forward updates to the Green Consultant in a timely manner.

2. Scoping Meeting Minutes.

3. Commissioning Plan: Submit within 30 calendar days of authorization to proceed.

a. Update as necessary during the work to reflect the progress on the components and systems. Forward updates to the Green Consultant in a timely manner.

4. Commissioning Schedule: Submit with Commissioning Plan.

a. Update as necessary during the work to reflect the progress on the components and systems. Forward updates to the Green Consultant in a timely manner.
5. Functional performance test forms: Submit minimum 30 calendar days prior to testing.

6. Deficiency Report and Resolution Record: Document items of non-compliance in materials, installation or operation. Document the results from start-up/pre-functional checklists, functional performance testing, and short-term diagnostic monitoring. Include details of the components or systems found to be non-compliant with the drawings and specifications. Identify adjustments and alterations required to correct the system operation, and identify who is responsible for making the corrective changes.

a. Update as necessary during the work to reflect the progress on the components and systems. Forward updates to the Green Consultant in a timely manner.

7. Summary Commissioning Report: Compile a final Commissioning Report. Summarize all of the tasks, findings, conclusions, and recommendations of the commissioning process. Indicate the actual performance of the building systems in reference to the design intent and contract documents. Include completed pre-functional inspection checklists, functional performance testing records, diagnostic monitoring results, identified deficiencies, recommendations, and a summary of commissioning activities.

8. O&M Submittals (Enhanced Commissioning only):

a. Training plan: Training plan shall include for each training session:

(1) Dates, start and finish times, and locations;

(2) Outline of the information to be presented;

(3) Names and qualifications of the presenters;

(4) List of texts and other materials required to support training.

b. O & M Database.

9. LEED Documentation related to commissioning.  Format as required by USGBC for submittal under the referenced green building rating system.
1.11 LIMITS ON COMMISSIONING AUTHORITY

A. CxA may not release, revoke, alter, or enlarge on requirements of the Contract Documents.

B. CxA may not approve or accept any portion of the Work.

C. CxA may not assume any duties of the Contractor.

D. CxA has no authority to stop the Work.

PART 2 PRODUCTS-Not Used
PART 3 EXECUTION
3.1 GENERAL
A. Commissioning pre-functional and functional performance tests will begin after systems, assemblies, equipment and products, along with related accessories, controls, structures, and building areas are complete.

3.2 CONTROL SYSTEM CALIBRATION

A. Calibrate all sensors and controllers, and verify proper operation of all valves, actuators, relays, and other controlled devices.

B. Provide a calibration report with a separate page documenting the calibration of each sensor and controlled device to the Commissioning Agent upon request.

END OF SECTION
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