SECTION 16470


PANELBOARDS


PART 1 - GENERAL


1.01	WORK INCLUDED


The following panelboards shall be furnished in accordance with the [referenced drawings], [schedules], and this specification.


A.	Service entrance rated main distribution panelboards. 


B.	Distribution panelboards.


C.	Lighting and appliance branch circuit panelboards.


D.	Electronic Power Metering on panelboards per Section 2.05, when specified.


1.02	RELATED SECTIONS


Section 16061 - Electrical Numbering System.


1.03	CODES, STANDARDS, AND REGULATORY REQUIREMENTS


All parts, materials, assembly, installation, testing and commissioning shall meet the requirements of the latest edition of the following Codes and Standards, and Regulatory agencies. In case of the conflict between the codes' requirement, the most stringent shall apply.


A.	Underwriters' Laboratories:


1.	Panelboards:  UL  67


2.	Enclosures for Electrical Equipment:  UL  50


3.	Molded Case Circuit breakers and Circuit Breaker Enclosures:  UL489


B.	FS W-C-375 - Circuit Breakers, Molded Case, Branch Circuit and Service.


C.	FS W-P-115 - Power Distribution Panel.


D.	NEMA AB 1 - Molded Case Circuit Breakers.


E.	NEMA PB 1 - Panelboards.


F.	NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 600 Volts or Less.


G.	NEMA PB 1.2 - Application Guide for Ground-fault Protective Devices for Equipment.


H.	NFPA 70 - National Electrical Code.


I.	California Codes of Regulation, Title 24, Part 3.


J.	UBC - Uniform Building Code, 1994.


K.	NETA - International Electrical Testing Association.


1.04	REFERENCE DRAWINGS AND PANELBOARD SCHEDULES


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


Include drawings numbers for the panelboard schedules.  Schedules shall provide the following information:


Panelboard type.


Number of phases.


Main bus ampacity.


Main circuit breaker trip rating.


Branch circuit breaker arrangement.


Branch circuit breaker trip sizes.


Flush or surface mounting.


Enclosure type.


Service entrance rating requirement (indicate `Y', if required).


Power Metering Requirement (indicate `Y', if required).


Circuit load.


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


1.05	SUBMITTALS


A.	Submit five copies of shop drawings for equipment and component devices.


B.	Include outline and support point dimensions, voltage, main bus ampacity, integrated short circuit ampere rating, circuit breaker arrangement, sizes and numbering system.


C.	Include information on all the accessories, locking hardware, shunt trip, under-voltage release mechanism, typical thermal magnetic curves for each size and type.


1.06	SPARE PARTS


A.	Keys:  Furnish two door keys for each panelboard to the University.


PART 2 - PRODUCTS


2.01	MANUFACTURERS


A. 	General Electric


B.	Westinghouse


C.	Siemens - ITE


2.02	BUS AND HARDWARE


A.	Panelboards shall be completely factory assembled and equipped with the type, size and number of branch circuit breakers, arranged and numbered as shown on the attached panel schedule(s). Panelboards shall be fully rated. Series rated panelboards are not acceptable.


B.	All multi-pole breakers shall be common trip.  Branch circuits shall be arranged using double row construction. Bus sequence shall be ABC top to bottom, left to right for both top and bottom fed panels. Provisions or space for future breakers shall be located at the bottom of the panel and be fully bussed, complete with all necessary mounting hardware. Use at least 100 ampere breaker-connecting bus straps and mounting hardware.


C.	Where SPARE is indicated on the panel schedule(s), the specified circuit breaker and at least 100 ampere branch-circuit busing and mounting hardware shall be installed.


D.	Where SPACE is indicated on the panel schedule(s), 100 ampere branch-circuit busing and mounting hardware shall be installed, ready for future installation of circuit breakers, furnished by others. Atleast 20% spare pole spaces, grouped in multiple of three, shall be provided in each panelboard, for future installation by the University. Provide single pole filler plates in the spaces, as required.


E.	A nameplate shall be provided, and located near the top of the front trim on the exterior surface, listing panel type and ratings, as required by UL. Each circuit shall be permanently numbered to agree with the panel schedule, using plastic or metal buttons mounted adjacent to the breaker and secured by rivets or grommets with an engraved or depressed number.  Adhesive numbering tape, painted numbers, or use of more than one number per breaker is not acceptable.


F. 	Main vertical bus bars shall be copper and plated per UL requirements.  Bus bars shall be supported by glass-filled polyester-type insulators.  All bolts, used to connect current-carrying parts together, shall be accessible for tightening from the front of the panel.  Bus bars shall be factory drilled and tapped with spacing arranged to permit breaker interchange, from the front, while the panel is energized.


G.	Neutral bus shall be copper, 200% rated and insulated from the cabinet and all other parts. It shall be rigidly mounted in the panel and shall be provided with a solderless cable connector for each circuit breaker and each space in the panelboard and the main connecting lug(s).


H.	A 1/4-inch (8mm) thick copper equipment ground bus, of sufficient width and length, shall be solidly bolted and grounded to the enclosure at the bottom and shall leave clear space for the bottom cable entries.  The bus shall be drilled and tapped for 1/4" (8mm) - #20 machine screws in number to agree with branch circuits and spaces. A solderless connector, for No. 2 to No. 4/0 cable size, shall be bolted to the ground bus.


I.	Copper bus bars shall be of sufficient size to provide a current density of not more than 1000 amperes per square inch of cross section, and not more than 200 amperes per square inch at bolted connections.   


J.	Minimum Short Circuit Rating for Bus Bracing: The bus shall be braced for the minimum symmetrical short circuit rating of the panel, as shown on the panel schedule.


K.	Provide main bus pressure connectors (main lugs) and separately supported sub-feed pressure connectors (lug landings) where noted. Provide additional bottom raceway space to accommodate pressure connectors and lug landings.  In no instance shall the gutter space be less than required by NFPA-70.


L.	Pre-installed locking devices shall be provided for locking each circuit breaker in the OPEN position, by means of a padlock.  Locking devices shall not be removable from the front of the panel with the trim in place.  Attachment of the locking device to the panel with adhesives is not acceptable. 


2.03	CIRCUIT BREAKERS


A.	Molded Case Circuit Breakers:  [NEMA AB 1] [FS W-C-375];  Provide bolt-on type circuit breakers with integral thermal and instantaneous magnetic trip in each pole and common trip handle for all poles. Provide circuit breakers, UL listed as Type HACR, for air conditioning equipment branch circuits. Provide circuit breakers, UL listed as Type SWD, for lighting circuits. Provide UL Class A ground fault interrupter circuit breakers where specified[on panelboard schedules.] [on Drawings.]


B.	Instantaneous magnetic trips shall be accessible and adjustable from the front of the breaker on frame sizes above 100 amperes.


C.	All breakers shall be rigidly mounted, separately removable and independent of trim plates for their support.  Breakers shall be bolt on type.


D.	The minimum width of one pole shall be 1-3/8 inches. The breaker shall be "E" frame minimum.


E.	The minimum symmetrical interrupting rating for molded-case circuit breakers shall be as specified on the panel schedule(s). Series rated breakers are not acceptable.


2.04	CABINETS (BOXES)


A.	All details of construction and methods of assembly shall meet the requirements of the "Enclosures for Electrical Equipment" of the Underwriters' Laboratories.  The panel box shall not be less than [20" (510mm) wide] [___" wide], 4.5" (115mm) deep and of sufficient height to enclose the specified main and branch circuit breakers, buses, metering equipment and wire gutter. The panelboard enclosure shall be fabricated from code-gauge galvanized or galvanized-annealed steel without knockouts and with full front flange.  The panel front shall be [surface] [flush], as indicated on the drawings and fabricated from cold rolled steel.  Surface mounted panel boxes shall be finished with an ANSI-61 light grey baked enamel.  There shall be no screws projecting into the wiring raceways. The panelboard enclosure type shall be [NEMA 1] [NEMA 3R] [as specified on the panelboard schedule].


B.	The front trim shall have full-length hinged outer door designed to expose the wiring raceways and breakers, when open.  Another, inner hinged door shall expose breakers only, when open, making this a door-in-door construction.  Both doors shall open to the right.


C.	Both doors shall be provided with concealed butt or piano hinges.  A suitable latch, which can be operated without tools, shall be provided to properly hold the inner door closed.  For doors 30 inches (765mm) high or less, a flush-type latch is satisfactory.  For doors more than 30 inches (765) high, a vault-type handle shall be provided with a three-point latch that holds the door closed at the top and bottom.  The outer door shall be secured with at least four (4) captured oval head machine screws.


D.	A sturdy metal frame, with a clear plastic cover, for an  8-1/2 inchx11 inch (216mmx280mm) panel schedule, shall be attached inside of the panel door with the RTV adhesive. 


E.	Panel trim and doors, and surface mounted cabinets shall be thoroughly cleaned, given a rust-inhibiting treatment, and finished with an ANSI-61 light grey baked enamel.


F.	All panelboards shall bear the Underwriters' Laboratories label.


2.05	ELECTRONIC POWER METERING


The panelboard shall be provided with the electronic power metering, where shown on [drawings] [schedules]. 


A.	A digital electronic power shall be used. The meter shall measure the real-time RMS values of the phase currents (Ampere), Ampere demand, phase and line voltages (Volts), KW, KW demand, KWHR, KVA, KVA demand, KVAR, KVAR demand, power factor, and frequency.


B.	A communications module shall be provided using an industry standard RS-232 serial bus.


C.	The electronic power meter shall have non-volatile memory to record atleast 100 time-stamped alarms and events.


D.	All potential, control power and current transformers shall be completely installed and wired to the power meter in the panelboard.


E.	The electronic power meter shall be Siemens Model 4700 Power Meter, Power Measurement Ltd. Model 3710 ACM, or approved equal. The supplier shall obtain the written approval for substitution from the University.


2.06	EXCEPTIONS


The bidders shall list all the exceptions taken from the specification with their quote. If no exceptions are listed with the bid, it is understood that the bidder shall meet all the requirements of this specification and applicable Codes and Standards.


PART 3 - EXECUTION


3.01	INSTALLATION


A.	Install panelboards plumb [and flush with wall finishes], in conformance with NEMA PB 1.1.  Where surface mounted, provide suitable supports and rack all branch circuit conduits.  Where mounted on concrete wall, install with 1/2" (15mm) steel spacers behind the panel.  All mounting attachments and connections shall be designed in conformance with the minimum lateral seismic force of 0.5W per UBC-1994.


B.	Height: Install top of trim 78 inches (1980mm) above finished floor, unless otherwise noted on drawings.


C.	Provide filler plates for unused spaces in panelboards.


D.	Provide typed [or neatly hand printed] 8-1/2x11-inch (216mmx280mm) circuit directory (panel schedule) for each panelboard, in the format as shown on the [panel schedules] [drawings].  Revise directory to reflect circuiting changes required to balance phase loads.


E.	Stub [5] [__] empty one inch (25mm) conduits to accessible location [above ceiling] [below floor] out of each recessed panelboard.


3.02	FIELD QUALITY CONTROL


The University reserves the right to witness any of the following tests conducted by the subcontractor. The University shall be notified in advance of these tests. NETA approved tests forms shall be used for the certified test report(s). 


A.	Visual and Mechanical Inspection:  Inspect for physical damage, proper alignment, anchorage, and grounding.  Check proper installation and tightness of connections for circuit breakers.


B.	Megger test panelboard buses and circuit breakers (phase-to-phase and phase-to-ground) prior to applying power.


C.	Measure steady state load currents at each panelboard feeder.  Should the difference at any panelboard between phases exceed 20 percent, rearrange circuits in the panelboard to balance the phase loads within 20 percent. Maintain proper phasing for multi-wire branch circuits.


3.03	FINAL SUBMITTALS


After completion of the installation, wiring and testing, the Subcontractor shall submit the following information to the University within two weeks of the equipment acceptance.


A.	As-Built Panel Schedules.


B.	Copy of the certified test  report described in Section 3.02.	
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