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     Commissioning and Start-Up

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

1.1 DESCRIPTION
A. Commissioning.  Commissioning is a systematic process of ensuring that all building systems perform interactively according to the design intent and the owner’s operational needs.  Commissioning during the construction phase is intended to achieve the following specific objectives according to the Contract Documents:

1. Verify that applicable equipment and systems are installed according to the manufacturer’s recommendations and to industry accepted minimum standards and that they receive adequate operational checkout by installing contractors.

2. Verify and document proper performance of equipment and systems.

3. Verify that O&M documentation left on site is complete.

4. Verify that the Owner’s operating personnel are adequately trained.

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

1.2 COORDINATION
A. Commissioning Team. The members of the commissioning team consist of the Commissioning Agent (CA), the EWU Project Manager (PM), the General Contractor (GC or Contractor), the architect and design engineers (A/E), the Mechanical Contractor (MC), the Electrical Contractor (EC), the Testing, Adjusting, Balancing (TAB) representative, the Controls Contractor (TC), the school district maintenance staff, and any other installing subcontractors or suppliers of equipment.  All contractors under GC are sometimes referred as ‘subs’ in this documentation.

B. Management.  The CA is hired by Eastern Washington University.  The CA directs and coordinates the commissioning activities and the reports to the EWU Project Manager.  

C. Scheduling.  The CA will work with the PM to schedule the commissioning activities.  The CA will provide sufficient notice to the PM and GC for scheduling commissioning activities.  The GC will integrate all commissioning activities into the master schedule.  All parties will address scheduling problems and make necessary notifications in a timely manner in order to expedite the commissioning process.  

D. Seasonal and other modes of Functional Performance Testing.  These tests will occur under actual conditions, unless otherwise directed by the PM.  

1.3 COMMISSIONING PROCESS
A. Commissioning Process.  The following activities describe the commissioning tasks during construction and the general order in which they occur.  All activities are coordinated by the commissioning agent.

1. Scoping Meeting.  All members of the design and construction team involved in the commissioning process meet and agree on the scope of work, tasks, schedules, deliverables, and responsibilities involved in the implementation of the Commissioning Plan.

2. Commissioning Plan.  The commissioning plan provides a guideline for commissioning execution.  After the scoping meeting the CA will update the plan.  The plan will continue to evolve and expand as the project progresses.  The Specifications take precedence over the Commissioning Plan if a dispute over commissioning execution or responsibilities arise.

3. Submittals.  The CA receives equipment documentation/submittals from all Subs installing or selecting equipment.  If the A/E is responsible for normal submittals in the construction process, the A/E is also responsible to provide the CA the documentation.  This documentation is to include detailed start-up procedures.

4. Start-Up/Pre-Functional Checklists.  The CA works with the Subs to develop startup plans and documentation formats. This includes providing the Subs with pre-functional checklists to be completed during the startup process.

5. Functional Performance Testing.  The CA develops specific equipment and system functional performance test procedures.  The Subs review the procedures.  The procedures are executed by the either the Subs or the CA (depending upon the task), under the direction of, and documented by the CA.

6. Deficiencies and Resolution.  The CA documents issues of non-compliance of the Start-Up/Pre-Functional Tests of the Functional Tests.  The items are corrected at the Sub’s expense and the equipment or systems are retested.

7. Operations and Maintenance Documentation.  The CA reviews the O&M documentation for completeness.  The CA reviews and coordinates the training provided by the Subs and verifies that it was completed.

8. Seasonal Testing.  Deferred or seasonal testing is conducted, as required.

1.4 RELATED SECTIONS  
A. Section 15010 – General Mechanical and Electrical Requirement.
B. Section 15057 – Variable Frequency Drives

C. Section 15075 – Mechanical Identification
D. Section 15122 – Meters and Gages

E. Section 15185 – Pumps

F. Section 15410 – Plumbing Fixtures
G. Section 15430 – Plumbing Specialties

H. Section 15513– Condensing Boilers
I. Section 15626 – Rotary Screw Water Chillers

J. Section 15630 – Thermal Storage System

K. Section 15725 – Modular Indoor Central Station Air Handling Units
L. Section 15732 - Modular Outdoor Central Station Air Handling Units

M. Section 15763 – Fan Coil Units

N. Section 15815 – Metal Ducts

O. Section 15820 – Duct Accessories
P. Section 15838 – Exhaust Fans
Q. Section 15840 – Air Terminal Units
R. Section 15855 – Diffusers, Registers, and Grilles
S. Section 15900 – HVAC Instrumentation and Controls
T. Section 15940 – Sequence of Controls

U. Section 15950 – Testing, Adjusting, and Balancing

1.5 RESPONSIBILITIES
A. The responsibilities of the parties in the commissioning process are provided in this section.  The responsibilities of the mechanical contractor and controls contractor are in Division 15.  It is noted that services of the Project Manager, Design Team, and Commissioning Agent are not provided in this contract.  That is, the Contractor is not responsible for providing their services.  Their responsibilities are listed here to clarify the commissioning process.

B. All Parties

1. Attend commissioning scoping meeting and additional meetings, as necessary.

C. Architect (A/E)

1. Construction and Acceptance Phase

a. Attend the commissioning scoping meeting and selected commissioning team meetings.

b. Perform normal submittal review, construction observation, as-built drawing preparation, O&M manual preparation, etc., as contracted.

c. Provide design narrative documentation requested by the CA.

d. Coordinate resolution of system deficiencies identified during commissioning, according to the contract documents.

e. Prepare and submit final as-built design intent documentation for inclusion in the O&M manuals.  Review and approve the O&M manuals.

D. Mechanical and Electrical Designers/Engineers (A/E)

1. Construction and Acceptance Phase

a. Perform normal submittal review, construction observation, as-built drawing preparation, etc., as contracted.

b. Provide design narrative and sequences documentation requested by the CA.

c. Attend commissioning scoping meetings and other selected commissioning team meetings.

d. Participate in the resolution of system deficiencies identified during commissioning, according to the contract documents.

e. Prepare and submit the final as-built design intent and operating parameters documentation for inclusion in the O&M manuals.  Review and approve the O&M manuals.

f. Optional:  Review the equipment start-up and pre-functional checklists.  Review the functional performance test plans.  Witness performance testing

E. Commissioning Agent (CA)

1. The CA is not responsible for design concept, design criteria, compliance with codes, design or general construction scheduling, cost estimating, or construction management.  The CA may assist with problem-solving, non-conformance, or deficiencies, but ultimately that responsibility resides with the general contractor and the A/E team.  The primary role of the CA is to develop and coordinate the execution of a testing plan, observe, and document performance.  It is the goal to insure that systems are functioning in accordance with the documented design intent and the Contract Documents.

2. Construction and Acceptance Phase

a. Coordinates and directs all commissioning activities in a logical and efficient manner.  Work with the GC and PM to ensure that commissioning activities are being scheduled.

b. Revise, as necessary, the Commissioning Plan.

c. Plan and conduct a commissioning scoping meeting.

d. Request and review additional information required to perform commissioning tasks, including O&M materials, contractor start-up and checkout procedures, and sequences of operation.

e. Review Contractor submittals applicable to systems being commissioned for compliance with commissioning needs, concurrent with the A/E reviews.

f. Develop start-up and checkout plan with Subs.  Write and distribute pre-functional checklists.

g. Perform site visits, as necessary, to observe component and system installations.  Attend selected planning and job-site meetings to obtain information on construction progress.  

h. Review completed pre-functional checklist and start-up reports for owner approval.

i. Coordinate any start-up requirements with TAB contractor.

j. Write the functional performance test procedures for equipment and systems.  Submit to PM and A/E for review.

k. Coordinate, witness, and document functional performance tests performed by installing contractors.  Coordinate retesting as necessary until satisfactory performance is achieved.

l. Maintain a master deficiency and resolution record.  Provide the PM with written progress reports and test results with recommended actions.

m. Provide a final commissioning report.

F. Owner’s Project Manager (PM)
1. Construction and Acceptance Phase

a. Manage the contract of the A/E, GC, and of the CA.

b. Arrange for facility operating and maintenance personnel to attend various field commissioning activities and field training sessions according to the Commissioning Plan.

c. Provide final approval for the completion of the commissioning work.

G. General Contractor (GC)

1. Construction and Acceptance Phase

a. Facilitate the coordination of the commissioning work by the CA.

b. Include the cost of coordinating with the commissioning process in the contract price.

c. Furnish a copy of all construction documents, addenda, change orders and approved submittals and shop drawings related to commissioned equipment to the CA.

d. In each purchase order or subcontract written, include requirements for submittal data, O&M data, commissioning tasks, and training.

e. Ensure that all Subs execute their commissioning responsibilities according to the Contract Documents and schedule.

f. A representative shall attend a commissioning scoping meeting and other necessary meetings scheduled by the CA to facilitate the commissioning process.

g. Coordinate the training of owner personnel.

h. Prepare O&M manuals, according to the Contract Documents, including clarifying and updating the original sequences of operation to as-built conditions.

i. Allocation of cost among subs if retesting occurs beyond in accordance to Specification 15995.  This includes reimbursing the CA if retesting is required.

H. Mechanical Contractors.  

1. Refer to Section 15995 – Mechanical Systems Commissioning.

I. Controls Contractor.  

1. Refer to Section 15995 – Mechanical Systems Commissioning 

J. Equipment Suppliers

1. Provide all requested submittal data, including detailed start-up procedures and specific responsibilities of the Owner to keep warranties in force.

2. Assist in equipment testing per agreements with Subs.

3. Provide information requested by CA regarding equipment sequence of operation and testing procedures.

PART 2 PRODUCTS
2.1 TEST EQUIPMENT
A. All standard testing equipment required to perform startup and initial checkout and required functional performance testing shall be provided by the Division contractor for the equipment being tested.  For example, the mechanical contractor of Division 15 shall ultimately be responsible for all standard testing equipment for the HVAC system and controls system in Division 15, except for equipment specific to and used by TAB in their commissioning responsibilities.

B. Data logging equipment and software required to test equipment will be provided by the CA, but shall not become the property of the Owner.

C. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system performance with the tolerances specified in the Specifications.  

PART 3 EXECUTION
3.1 MEETINGS
A. Scoping Meeting.  Within 60 to 90 days of commencement of construction, the CA will schedule, plan and conduct a commissioning scoping meeting with the entire commissioning team in attendance.  Meeting minutes will be distributed to all parties by the CA. Information gathered from this meeting will allow the CA to revise the Commissioning Plan.

B. Miscellaneous Meetings.  Other meetings will be planned and conducted by the CA as construction progresses.  These meetings will cover coordination, deficiency resolution and planning issues with particular subs.  The CA will plan these meetings and will minimize unnecessary time being spent by Subs. 

3.2 REPORTING
A. The CA will provide regular reports to the PM with increasing frequency as construction and commissioning progresses.

B. The CA will regularly communicate with all members of the commissioning team, keeping them apprised of commissioning progress and scheduling changes through memos, progress reports, etc.

C. A final Commissioning Report is compiled which summarizes the procedures, findings, conclusions, and recommendations of the commissioning process.

END OF SECTION
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