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SECTION 15999
MECHANICAL COMMISSIONING
Part 1. GENERAL

1.1 DESCRIPTION
A. The purpose of this section is to specify the Division 15 responsibilities and participation in the commissioning process.
B. Commissioning is primarily the responsibility of the Commissioning Agent (CA), with support for start-up, testing, and commissioning the responsibility of Division 15.  The commissioning process does not relieve Division 15 from participation in the process or diminish the role and obligations to complete all portions of work in a satisfactory and fully operational manner.
C. The Commissioning Agent (CA) will verify and document the following field tests and observations:

1. Field Installation Verification (FIV). Verification of all installed systems for compliance to plans and specification. These inspections are to be described in detail in the commissioning plan.

2. Operation Performance Tests (OPT). Operational tests which verify proper start-up of all equipment and systems. These tests are to be described in detail in the individual equipment specifications.
3. Functional Performance Tests (FPT). Functional system tests that verify all systems are functioning and interacting with other systems correctly and includes the use of failure analysis. These tests are to be described in detail in the individual equipment specifications.
D. The Commissioning Agent (CA) will review all Testing, Adjusting and Balance work.
E. Work of Division 15 includes:

1. Testing and start-up of the equipment.

2. Perform rough testing and balancing within 10% of the specified values. Note that BMS hires the TAB contractor directly, and the TAB contractor will make final balancing adjustments.

3. Providing qualified personnel for participation in commissioning tests.
4. Providing equipment, materials, and labor necessary to correct deficiencies found during the commissioning process, which fulfill contract and warranty requirements.

5. Providing operation and maintenance information and as-built drawings to the Commissioning Firm for verification, organization, and distribution.

6. Providing assistance to the Commissioning Firm to develop and edit system operation descriptions.

7. Providing training for the systems specified in this Division with coordination by the Commissioning Firm.
8. Testing of side stream filtration and instrumentation.
1.2 COOPERATION
A. Cooperate with the Test and Balance Firm and the Commissioning Agent (CA) in the following manner:

1. Allow sufficient time before final completion dates so that testing and balancing can be accomplished.

2. Provide labor and material to make corrections when required without undue delay.  Install balancing dampers/balancing cocks/ P&T taps as required by the Test and Balance Firm.

3. Put all heating, ventilating, and air conditioning systems and equipment into full operation and continue the operation of the same during each working day of testing and balancing.

4. Include the costs of dampers, sheaves, and belts, including the cost of exchange sheaves and belts as required by the Commissioning Firm.

5. Provide test holes in ducts and plenums where directed or necessary for pitot tubes for taking air measurements and to balance the air systems.  Test holes shall be provided with an approved removable plug or seal.  At each location where ducts or plenums are insulated, test holes shall be provided with an approved extension with plug fitting.

6. Provide P&T (pressure and temperature) taps as noted on construction documents and as required by the Commissioning Firm to adequately test and/or balance the hydronic systems.
Part 2. PRODUCTS

2.1 TEST EQUIPMENT
A. The test equipment for balancing will be provided by the Test and Balance Firm as part of their contract.
B. Division 15 contractor shall provide test equipment for mechanical systems testing. Equipment shall be provided as necessary to start-up, test, and commission the mechanical systems equipment. 

2.2 TEST EQUIPMENT – PROPRIETARY
A. Proprietary test equipment required by the manufacturer, whether specified or not, shall be provided by the manufacturer of the equipment.  Manufacturer shall provide the test equipment, demonstrate its use, and assist the Commissioning Firm in the commissioning process.  Proprietary test equipment shall become the property of the Owner upon completion of commissioning.
Part 3. EXECUTION

3.1 WORK PRIOR TO COMMISSIONING
A. Complete all phases of work so the system can be started, tested, balanced, and otherwise commissioned.  Division 15 has primary startup responsibilities with obligations to complete systems, including all sub-systems so they are functional.  This includes the complete installation of all equipment, materials, pipe, duct, wire, insulation, controls, etc. per the contract documents and related directives, clarifications, change orders, etc.

B. The Commissioning Firm will develop a commissioning plan.  Upon request of the Commissioning Firm, Division 15 shall provide assistance and consultation. Division 15 is obligated to assist the Commissioning Firm in preparing the commissioning plan by providing all necessary information pertaining to the actual equipment and installation.  
C. If system modifications/clarifications are in the contractual requirements of this and related sections of work, they will be made at no additional cost to the Owner.  If Contractor initiated system changes have been made that alter the commissioning process, the Commissioning Firm will notify the Engineer.
D. Specific pre-commissioning responsibilities of Division 15 are as follows:
1. Factory start-up or Contractor start-up of all equipment and systems installed under Division 15000.

2. Normal start-up services required bringing each system into a fully operational state.  This includes motor rotational check, cleaning, filling, purging, control sequences of operation, leak testing, full load, and part load performance, etc.  The Commissioning Firm will not begin the functional commissioning process until each system is complete, including normal contractor start-up.

3.2 GENERAL
A. Prior to final turnover, the following items listed in Section B below shall be complete.  The contractor shall demonstrate that all systems and equipment are in compliance with manufacturer recommendations, code requirements, specifications, and design parameters.  Specialized and trained manufacturer representatives shall start-up and demonstrate performance of systems and equipment.
B. The following lists of equipment, systems and responsibilities are a summary only. Comply with the design document requirements, manufacturer's recommendations and detailed specifications wherever they are more stringent.

1. Miscellaneous Mechanical:

a. All hydrostatic and pneumatic tests witnessed, approved and signed off.

b. All piping systems painted, insulated and labeled as required. All valves tagged, valve charts delivered.

c. All piping systems flushed, all strainers cleaned.

d. Piping systems chemically cleaned, passivated or sanitized as specified.

e. Pumps, fans, etc., field aligned.
f. Locate Pitot tube flow meter connections at proper locations.
g. YORK ISN gateway I.O.

h. Autotransformer I.O.
2. Air Distribution System:

a. Air Handling Units / Systems:

1) Manufacturer's representative shall perform the start-up and demonstrate that all components and various appurtenances are per the drawings,

2) Acoustical transmission loss test per ASTM requirements. as applicable.

3) Sound absorption coefficient test per ASTM requirements, as applicable.  

4) Testing and balancing subcontractor shall demonstrate that flow, pressure, temperature and velocity of every device, fan and coil, are in accordance with design requirements.

5) Controls subcontractor shall demonstrate that controls, interlocking and sequence of operation are as per design requirements.

6) Final operating filters installed.

b. Fans:  Testing and balancing subcontractor shall demonstrate that all fans are testing and adjusted to meet design requirements.  The Owner shall document per DG-5H.

3. Cooling System:

a. Chiller and Associated Equipment:

1) Manufacturer's representative shall verify chiller installation and controls are in compliance with design criteria.

2) Manufacturer's representative shall provide leak testing, evacuation, dehydration, and charging of the units prior to start-up.

3) Factory performance test documentation shall be furnished to Owner.

4) Controls subcontractor shall demonstrate the system controls and sequence of operation of chillers, chilled water pumps, and condenser water pumps.  Each chiller and pump shall be interlocked to the control system.

5) Flow switches, sensors, relays and other control devices shall be verified for a complete workable chilled water system.

6) Manufacturer's representative and control subcontractor shall demonstrate that the chiller plant automation system is capable of monitoring the controls of the chillers, cooling towers, pumps, flow switches, etc.
7) Plate and Frame Heat Exchanger: Heat exchanger can blowdown and allow for reversible flow.

4. Building Automation System:  Controls contractor shall verify and demonstrate sequence of operation for each point of the following systems:

a. Supply and Exhaust Fans

b. Pump Controls

c. Heat Exchangers

d. Condenser Water System

e. Chilled Water System

f. Chiller Controls, including head pressure control

g. Refrigerant Leak Detection System

h. Flow Switches, Temperature Sensors, etc.

i. Controls subcontractor shall demonstrate air handling unit sequence of operation as follows:

1) Unit Start-Up

2) Unit Normal Operation
3) Unit Operation After Refrigerant or Break Glass Alarm
4) Unit Shutdown

3.3 PARTICIPATION IN COMMISSIONING
A. Provide skilled technicians to start-up and debug all systems within Division 15.  These same technicians shall be made available to assist the Commissioning Firm in completing the commissioning program as it relates to each system and their technical specialty.  Work schedules, time required for testing, etc. will be requested by the Commissioning Firm and coordinated by the Contractor.  Contractor will ensure the qualified technician(s) are available and present during the agreed upon schedules and of sufficient duration to complete the necessary tests, adjustment, and/or problem resolutions.
B. System problems and discrepancies may require additional technician time, Commissioning Firm time, redesign and/or reconstruction of systems, and system components.  The additional technician time shall be made available for the subsequent commissioning periods until the required system performance is obtained.
C. The Commissioning Firm reserves the right to judge the appropriateness and qualifications of the technicians relative to each item of equipment, system, and/or subsystem.  Qualifications of technicians include expert knowledge relative to the specific equipment involved, adequate documentation and tools to service/commission the equipment, and an attitude/willingness to work with the Commissioning Firm to get the job done.  A liaison or intermediary between the Commissioning Firm and qualified factory representatives does not constitute the availability of a qualified technician for purposes of this work.
3.4 WORK TO RESOLVE DEFICIENCIES

A. In some systems, mis-adjustments, misapplied equipment and/or deficient performance under varying loads will result in additional work being required to commission the systems.  This work will be completed under the direction of the Engineer, with input from the Contractor, equipment supplier, and Commissioning Firm.  Whereas all members will have input and the opportunity to discuss, debate and work out problems, the Engineer will have final jurisdiction on the necessary work to be done to achieve performance.
B. Corrective work is to be completed in a timely fashion to permit the timely completion of the commissioning process.  Experimentation to render system performance will be permitted.  If the Commissioning Firm deems the experimentation work to be ineffective or untimely as it relates to the commissioning process, the Commissioning Firm will notify the Engineer indicating the nature of the problem, expected steps to be taken, and the deadline for completion of activities.  If the deadline(s) pass without resolution of the problem, the Owner reserves the right to obtain supplementary services and/or equipment to resolve the problem.  Costs incurred to solve the problems in an expeditious manner will be the Contractor's responsibility.

3.5 SEASONAL COMMISSIONING AND OCCUPANCY VARIATIONS
A. Seasonal commissioning pertains to testing under full load conditions during peak cooling seasons, as well as part load conditions in the spring and fall.  Initial commissioning will be done as soon as contract work is completed regardless of season.  Subsequent commissioning may be undertaken at any time thereafter to ascertain adequate performance during the different seasons.
B. All equipment and systems will be tested and commissioned in a peak season to observe full load performance.  Cooling equipment will be tested during summer design extremes, with the chiller fully loaded.  Each Contractor and supplier will be responsible to participate in the initial and the alternate peak season test of the systems required to demonstrate performance.

3.6 TRAINING

A. In addition to the requirements of Division 15, arrange for and participate in the training of Owner's engineering and maintenance staff on each system and related components.  Training will be conducted in a classroom setting, with system and component documentation, and suitable classroom training aids.
B. Training will be conducted jointly by the Commissioning Agent (CA), the design engineers, the equipment vendors, and the Contractor.  The Contractor will be responsible for highlighting system peculiarities specific to this project.

3.7 SYSTEMS DOCUMENTATION
A. In addition to the requirements of Division 15, update contract documents to incorporate field changes and revisions to system designs to account for actual constructed configurations.  All drawings shall be redlined on one set of transparencies provided by the contractor.  Division 15 as-built drawings shall include architectural floor plans, elevations and details, and the individual mechanical or electrical systems in relation to actual building layout.
B. Maintain as built redlines as required in Division 15. Given the size and complexity of this project, redline drawings at completion of construction, based on memory of key personnel, is not satisfactory.  Continuous and regular redlining of drawings is considered essential and mandatory.
C. In addition to the requirements of Division 15 for operation and maintenance data, provide two (2) copies of equipment technical literature, operation and maintenance literature, and shop drawings to the Commissioning Agent (CA) as soon as they are available.  This requirement does not relieve the Contractor of submitting the final operating and maintenance data at project closeout.
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