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SECTION 16999
ELECTRICAL COMMISSIONING
PART 1 -  GENERAL

1.1 DESCRIPTION
A. The purpose of this section is to specify the Division 16 Contractor’s 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 responsibility of Division 16.  The commissioning process does not relieve Division 16 from participation in the process or diminish the role and obligations of this Contractor 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 commissioning plan.

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 commissioning plan.
D. Work of Division 16 includes:

1. Testing and start-up of the equipment.

2. Providing qualified personnel for participation in commissioning tests, including seasonal testing required after the initial commissioning.

3. Providing equipment, materials, and labor necessary to correct deficiencies found during the commissioning process, which fulfill contract and warranty requirements.

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

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

6. Providing training for the systems specified in this Division with coordination by the Commissioning Firm.
1.2 COOPERATION
A. The electrical contractor will cooperate with the Commissioning Agent (CA) in the following manner.

1. Complete equipment and system start up in accordance with the commissioning schedule.

2. Attend all commissioning planning and scheduling meetings as scheduled by the Commissioning Agent (CA).
PART 2 -  PRODUCTS

2.1 TESTING EQUIPMENT
A. Division 16 contractor shall provide test equipment for electrical systems testing. Equipment shall be provided as necessary to start-up, test, and commission the electrical systems.
B. Refrigerant Detection System: retesting of existing refrigerant monitoring system to be by controls contractor.
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 GENERAL
A. Prior to final turnover, the following items listed in Section B 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. Electrical:  The following equipment shall be tested per manufacturer's recommendation and systems shall be demonstrated to verify compliance with contract documents.
a. Switchboards shall be tested under direct supervision of manufacturer's electrical service engineer.
b. Transformers:
1) Shall be tested under the direct supervision of manufacturer's electrical service engineer.
2) Winding resistance tests shall be performed for each wining.
3) Insulation resistance and absorption test shall be per manufacturer's recommendations.
c. Motor control centers (MCCS) shall be measured with I 000-volt meter, phase-to-phase and phase-to-ground, prior to energizing by the electric company.

d. Motors:
1) Check motor for horsepower, rotation, speed, phase and voltage.

2) Test motor for current reading at full load.

3) Check overload elements.

e. All circuits shall be tested for proper phasing.

f. Ground system tests.

g. Ground fault systems shall be checked for operation and coordination.

h. Circuit breakers shall be checked for proper mounting, conductors size and feeder designation,

i. Proper size fuses and overload heaters installed.

j. Metering and instrumentation devices shall have calibration verified.

k. Fire, paging, security and monitoring alarm systems shall be tested per manufacturer’s recommendations and sequence of operation shall be demonstrated in the presence of the local authorities.

l. All LISP and / or standby systems tested, operational and batteries fully charged.

m. All labeling complete.
n. Monitor panel to be installed and wired by electrical contractor; terminated and tested by controls contractor.
o. Add relay for exhaust fans such that the initialization of either refrigerant detection alarm goes off, all exhaust fans and AHU-2 go full on.

p. Network interface: modules must provide polling time supporting 30 second maximum interval between alarm initiation from monitored devices and registration and printout of alarm messages.  The configuration must be high speed, multi-access, open non-proprietary, industry standard communication protocol, LANs complying with EIAº485, IEEEº802.3, Ethernet or other approved industry standard.
2.
Instrumentation:

q. All field instruments installed, calibrated, documented and functionally tested,

r. All control valves and automated on / off valves installed, calibrated where required, documented and operationally tested.
s. All safety relief devices (valves I rupture discs) installed and operational. All gags or blanks removed.  Any required documentation completed.
t. All tubing and signal / control wiring dressed and secured.
u. Control panels installed, tested, cleaned up and dressed out.

v. I/O panels installed, tested, cleaned up and dressed out.

w. All control loops tested for functionality per loop sheets and P&ID's.

x. All intrinsically safe systems checked for proper system grounding.

y. All interfacing control circuits (instrumentation / control to MCC) to be checked for continuity and functionality for loop sheets and P&ID's. All manual back-up panels to be installed, wired and tubed, instruments calibrated, documented and components functionally tested.
3.2 WORK PRIOR TO COMMISSIONING
A. Complete all phases of work so the systems can be energized, started, tested, and otherwise commissioned.  Division 16 has primary start-up responsibilities with obligations to complete systems, including all sub-systems so they are functional.  This includes the complete installation of all equipment, materials, raceways, wire, terminations, 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 16 shall provide assistance and consultation. Division 16 is obligated to assist the Commissioning Firm in preparing the commissioning plan by providing all necessary information pertaining to the actual equipment and installation.  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.

C. Specific pre-commissioning responsibilities of Division 16 are as follows:
1. Factory start-up or Contractor start up of all equipment and systems installed under Division 16000 and Electrical items in Division 15000.

2. Normal start-up services required to bring each system into a fully operational state.  This includes motor rotational check, cleaning, bolt tightening, control sequences of operation, etc.  The Commissioning Firm will not begin the commissioning process until each system is complete, including normal contractor startup.
3.3 PARTICIPATION IN COMMISSIONING
A. Provide skilled technicians to start-up and debug all systems within Division 16.  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 technicians 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 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 VARIATION
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 16, 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. The Commissioning Agent (CA), the design engineers, the equipment vendors, and the Contractor will conduct training jointly.  The Contractor will be responsible for highlighting system peculiarities specific to this project.

3.7 EQUIPMENT COMMISSIONING

A. The equipment specified shall be started up and tested by a factory authorized and certified technician. The manufacturer shall coordinate start up of the equipment with the Commissioning Agent (CA) as specified in Section 15999 and 16999 of these specifications. Give cooperation to the Commissioning Agent (CA) by providing all tests, start up services, documentation and training as required.
3.8 SUBCONTRACTOR COMMISSIONING

A. This subcontractor shall provide all start up and testing by an authorized and certified technician. The subcontractor shall coordinate start up of the equipment with the Commissioning Agent (CA) as specified in Section 15999 and 16999 of these specifications. Give cooperation to the Commissioning Agent (CA) by providing all tests, start up services, documentation and training as required.

END OF SECTION 16999
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