
SECTION 16300


SERVICE AND DISTRIBUTION
PART 1 GENERAL

1.1 SUMMARY


A.
Work Included



1.
Furnishing and installation of a complete electrical service, distribution, and grounding system.  Conditions of this section apply to all other 16300 series sections included.

1.2
QUALITY ASSURANCE

A.
Codes and Regulations, Reference Standards



See Section 16100.

1.3
SUBMITTALS

A.
Product Data



1.
Submit manufacturer's data on service entrance equipment switchboards, motor control centers and/or individual starters, transformers, panelboards, disconnect switches and grounding components.


B.
Trip Curves



1.
Submit trip timing curves for all circuit interrupting devices.


C.
Nameplate Schedule



1.
Submit nameplate schedule for approval.

1.4
COMPONENT COORDINATION

A.
In order to maintain close control and coordinate the various components of the distribution systems, the number of manufacturers shall be kept to a minimum. Equipment manufacturer shall be Square D or General Electric. It shall be the manufacturer's responsibility through the Electrical Contractor to coordinate all components of the system in order to ensure systems that will provide maximum protection of equipment and reliable safe operation.

1.5
NAMEPLATES

A.
General



1.
Laminated engraved phenolic plastic, color coded red for 277/480 volt equipment, black for 120/208 volt equipment, with white letters.  Provide for identification of each piece of equipment, switchboards, transformers, panelboards, disconnects, and enclosed breakers.  A schedule of nameplates shall be included with the shop drawings for approval.  Nameplates shall be secured with permanent adhesive and two (2) stainless steel self tapping screws.


B.
Each piece of equipment shall be provided with a nameplate on the front of the door or on the trim, indicating designation and distribution panel and circuit feeding the panel.


C.
Switchboards, distribution panelboards, and all starters and disconnects shall have sub feeders and main breakers marked with nameplates indicating load served.


D.
All weatherproof disconnects shall be marked with nameplates indicating the panelboard or switchboard from which it is fed from.


E.
Provide identification for emergency system boxes and enclosures by labeling the boxes and enclosures and painting the conduits entering with red paint at a length of six (6) inches.

1.6
FEEDER CONNECTIONS

A.
Provide cast saddle type bolted lugs, or hydraulically set compression lugs, for all bus connections.  Manufacturer shall be Thomas and Betts, Burndy, O-Z Gedney or approved equivalent.

1.7
MISCELLANEOUS

A.
Equipment Bases



1.
Provide appropriately sized concrete housekeeping bases for all floor-mounted equipment.


B.
Hoisting Lifting Lugs



1.
Provide on all heavy equipment as required to ensure safe hoisting.


C.
Space for Future Protective Device



1.
Provide as indicated on drawings; shall be completely equipped for the future addition of a circuit breaker or fused switch, including all connections.


D.
Keys



1.
All equipment enclosures shall be keyed alike.

PART 2 - PRODUCTS
2.1
GROUNDING

A.
Clamps, bonds, etc., suitable and as necessary to provide continuous ground system.


B.
Ground Rods



"Coperweld" ¾" diameter, 10' long.


C.
All grounding conductors shall be copper, sizes not less than that required under NEC requirements.

2.2
MOLDED CASE CIRCUIT BREAKERS

A.
General



1.
Provide factory-assembled, molded case circuit breakers of frame sizes, characteristics, and ratings indicated.  Circuit breakers shall be UL listed and meet NEMA Standards Publication AB1.  Breakers covered under this specification may be applied in switchboards, panelboards, motor control centers, combination motor starters, and individual enclosures.  Circuit breakers shall be manufactured by Square D or General Electric.


B.
Construction



1.
Construct with overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and positive handle trip indication.  Construct breakers for reverse connection capability, mounting and operating in any physical position, and operating in an ambient temperature of 40(C.  Two and three-pole breakers shall be common trip.  Provide breakers with mechanical screw type removable connector lugs, AL/CU rated.


C.
Operation



1.
Automatic operation of the circuit breaker shall be obtained by means of thermal and magnetic tripping devices located in each pole of the breaker.  The thermal device shall provide time-delay tripping on overloads, and the magnetic device shall provide instantaneous tripping on short circuits.  The instantaneous magnetic trip shall be adjustable and accessible from the front of the breaker on frame sizes above 100 amperes.


D.
Lighting and Appliance Panelboard Breakers



1.
Bolt on construction, Square D QOB or General Electric.




a.
All single pole 15 and 20 amp shall be UL listed as "Switching Breakers" and carry the SWD marking.




b.
Breakers indicated as "GFI" (Ground Fault Interruptive) shall provide UL Class A C 5 milliampere sensitivity ground fault protection integral within the breaker. Single pole GFI breakers shall take no more panel space than a conventional breaker.


E.
Current Limiting Breakers



1.
Provide breakers with current limiting capability as indicated or required to meet system short circuit requirements.  Square D I-Limited or General Electric. 



a.
On high level fault currents, the circuit breaker shall limit peak current and let-thru energy and provide a voltage transient-free interruption at near unity power factor.  On fault currents below the threshold of limitation, the circuit breaker shall provide conventional overload and short circuit protection.



b.
The unit shall not contain replaceable elements and the limiter automatically reset after circuit interruption.


F.
Series Connected Ratings



1.
Where utilized to meet short circuit requirements, combinations for series interrupting ratings shall be recognized by Underwriters Laboratories and shall appear in the Recognized Component Directory under the "Circuit Breakers - Series Connected" product category DKSY2.  Current limiting circuit breakers shall allow the use of branch circuit breakers with lower interrupting capacities on systems capable of delivering fault currents up to 200,000 rms symmetrical amperes at 480V, ac and 100,000 rms symmetrical amperes at 600V, ac.


G.
Solid State Trip Breakers



1.
Main and feeder breakers indicated "LSIG” shall be solid state trip type with ampere setting adjustment knobs for changing current carrying capability of units, and with ground-fault protection components with external neutral current transformer (CT).  Construct with current carrying components isolated from the trip unit and field installed accessories, and with integral trip unit independent of any external power source.  Square D ME/NE/PE/SE or General Electric.




a.
Provide with Long Time, Short Time, Instantaneous, and Ground Fault Pick up and delay (LSIG) unless indicated otherwise.


H.
Ground Fault Protection



1.
All 1,000 amp or greater 480 volt and "GFI" indicated service breakers shall be furnished with ground fault protection.  Protection may be provided by a zero sequence/shunt trip system or solid state breaker with integral GFI.  System shall be complete with all required CTs, power supplies, etc., required.

2.3
PANELBOARDS

A.
Power and Lighting Panelboards shall be Air Circuit Breaker bolted type, UL rated for 75(C. connections, with voltage, phase, breakers, and NEMA rating as specified in panelboard schedules.  Panelboards shall be installed flush or surface as indicated. Panelboards shall be installed in code gauge rust proof steel cabinets with flush doors having flush lock(s), all keyed alike, and with trim cut square and true; NEMA 3R steel cabinets with gasketed doors having 3-point vault locks, all keyed alike, and two (2) spring loaded trunk catches.



1.
120/208 Volt Panelboards




a.
Square D Type NQOD or General Electric equivalent.



2.
277/480 Volt Lighting Panelboards




a.
Square D Type NEHB or General Electric equivalent.


B.
Power Distribution Panelboards shall be Molded Case Circuit Breaker type, UL rated for 75ºC connections, with voltage, phase, breakers, and NEMA rating as specified in panelboard schedules.  Panelboards shall be installed flush or surface as indicated. Panelboards shall be installed in code gauge rust proof steel cabinets with flush doors having flush lock(s), all keyed alike, and with trim cut square and true; NEMA 3R steel cabinets with gasketed doors having 3-point vault locks, all keyed alike, and two (2) spring loaded trunk catches.



1.
277/480 Volt Power Distribution Panelboards:




a.
Square D I-Line or General Electric equivalent.





1)
Spaces indicated on panelboard schedules are a minimum.  Specifically sized spaces shall be provided.  When schedules do not designate space frame size, the panelboard shall be supplied with spaces for one (1) three-pole breaker of the largest frame size which can be accommodated, and two (2) three-pole breakers of the next largest frame size which can be accommodated in the scheduled panelboard.





2)
All spaces shall include all required circuit breaker mounting hardware.  Any breaker mounting area available after allotment to scheduled or required spaces, shall be filled out with all required hardware to mount three-pole breakers up to 225 amp frame size.


C.
Short Circuit Rating



1.
Panelboard and breakers shall have short circuit rating equal to or exceeding that indicated.  Rating shall be for each panelboard as a complete integrated unit, tested in accordance with UL Standard UL 67.  Panelboards shall be marked with their maximum short circuit current rating.


D.
All interiors shall be completely factory assembled.  They shall be so designed that switching and protective devices can be replaced without disturbing adjacent units and without removing the main bus connectors, so that circuits may be changed without machining, drilling, or tapping.


E.
Branch circuits shall be arranged using double row construction except when narrow column panels are indicated.  A nameplate shall be provided listing panel type and ratings.


F.
Unless otherwise noted, full size insulated neutral bars shall be included.  Bus bar taps for panels with single pole branches shall be arranged for sequence phasing of the branch circuit devices.  Neutral bussing shall have a suitable lug for each outgoing feeder requiring a neutral connection.  A ground bus will be included in all panels.


G.
Boxes shall be at least 20" wide unless otherwise indicated and made from galvanized steel.  Provide minimum gutter space in accordance with the California Electric Code. At least four (4) interior mounting studs with adjustable nuts shall be provided.


H.
Door hinges shall be concealed.  All locks shall be flush, stainless steel, cylinder tumbler type locks with catches and spring loaded door pulls, keyed alike.  Directory frame and card having a transparent cover shall be furnished with each door.


I.
All exterior and interior steel surfaces of the trim shall be properly cleaned, primed with a rust inhibiting phosphatized coating, and finished with a gray ANSI 61 paint. Trims for flush panels shall overlap the box for at least ¾" all around.  Surface trims shall have the same width and height as the box.  Trims shall be mountable by a screwdriver without the need for special tools.  After installation, trim clamps shall not be accessible when the panel door is closed and locked.


J.
All bus bars shall be copper, sized in accordance with UL standards to limit the temperature rise on any current carrying part to a maximum of 500C above an ambient of 400C maximum.

2.4
DISCONNECTS

A.
Motor and circuit disconnects shall have an Underwriters' Laboratory label.


B.
Disconnect switches shall be suitable for area where they are installed, i.e., weatherproof, and shall be rated heavy duty.  Use only 600 volt class with proper number of poles. Switches shall be fused unless indicated on plans.  Fuses shall be dual element time delay UL Class RK5 or of type specified on plans.  Weatherproof switches shall be in a NEMA 3R/12 enclosure.


C.
All fuses shall be of a type to coordinate with the equipment be protected; i.e. dual element fuses for motors and HVAC compressor motors.


D.
When the disconnect is not clearly visible from the control location, provide it with an operating handle which is lockable in the open and closed positions.

2.5
AC COMBINATION STARTERS

A.
General



1.
Individual motor starters shall be circuit breaker combination magnetic starters unless noted otherwise.  Units shall be housed with an enclosure for the area in which starter is installed.  Starter size, voltage, and horsepower rating shall be determined by  motor being served.  All starters shall be rated 600 volt, NEMA rated and stamped for HP served.


B.
Combination starter shall be manufactured in accordance with the latest NEMA Standards, sizes, and horsepower ratings, and shall be UL listed.  Disconnect device and starter shall be mounted in one enclosure.  Handle shall have provisions for padlocking in the "OFF" and "ON" positions with up to three padlocks.


C.
Starters



1.
Shall be gravity dropout type with double break silver alloy contacts, molded coil, and melting alloy type overload relays.  Thermal units shall be 3 pole, one-piece interchangeable.  Provide with 2 N.O. and 2 N.C. contacts.  Provide motor rated overloads in all starters.


D.
Accessories



1.
Two Speed Starters (cooling towers)




a.
HAND-OFF-AUTO selector switch




b.
Designed for separate winding variable torque motors.




c.
High/low push button switch to select fan speed when operating in hand mode.




d.
Green high and red low speed run lights.  Label lights




e.
Separate overload units for high and low speed windings.




f.
Mechanical interlocks to prevent engaging both windings simultaneously.




g.
Provide time delay relay adjustable from 15 seconds to one minute for delay of starting motors when changing speeds.



2.
When installed in motor control center, provide enclosure (NEMA 1 for indoor and NEMA 3R for exterior).




a.
Also provide transformers for 24 V control.




b.
Transformer shall be 100 VA minimum and properly fused.


E.
Manufacture



1.
Combination starters shall be Square D Class 8539 or General Electric.

PART 3 - EXECUTION
3.1
INSTALLATION OF GROUNDING

A.
Scope



1.
Provide grounding system complying with the codes and ordinances specified. Grounding system shall provide continuity through the entire electrical system including:




a.
Panelboard ground buses.




b.
All conduit or other raceways.




c.
All motors.




d.
All lighting fixtures.




e.
Grounding terminals of all receptacles.




f.
Miscellaneous grounds required by code.


B.
Equipment and raceway bonding procedures shall be rigidly maintained and meet all jurisdictional requirements of codes and regulations.


C.
Good, electrically continuous, metal to metal contacts shall be made wherever possible at all panel boxes, pull boxes, etc.  Where it is not possible to obtain good contacts, the conduit shall be bonded around the boxes with a #6 B&S gauge, rubber covered, double braided wire with ground clamps.


D.
A separate grounding conductor shall be run in all conduit runs from distribution, lighting, and power, etc., panelboards, motor control outlets, etc., back to their respective service or distribution panelboards.


E.
Flexible Conduit Grounding



1.
Provide a separate grounding conductor in all flexible conduit runs to include watertight flexible conduit with integral grounding straps.  Install ground conductors inside conduit with ungrounded conductors.  Extend from nearest panel to device being connected.


F.
A separate insulated (green colored) copper grounding conductor shall be run in all branch circuit conduits for all receptacle and fixed electric equipment circuits.


G.
Ground Rods



1.
All new service installations shall be grounded in accordance to code requirements and per plans.  Isolated transformers, including mini power zones, shall be grounded on the secondary to a ground rod.




a.
Check resistance to ground at all locations (new services and transformers), and each relocatable building.  If resistance exceeds 25 OHMS, install additional ground rods separated at least 6'-0" until resistance is reduced to 25 OHMS or less (NEC 250-84).  Submit results to Engineer.

3.2
INSTALLATION OF PANELBOARDS

A.
Provide mounting brackets, busbar drillings, and filler pieces for unused spaces.


B.
Branch circuits shall be connected as shown in line diagrams and/or panelboard schedules, with wires neatly tie wrapped in panel.


C.
Branch circuit panelboards shall have a plastic covered circuit directory card on the inside of each door,  complete with all circuit destinations neatly typed.  Provide also project name and date of installation on card.


D.
Contractor shall check and tighten all factory made wire or lug connections.  Tighten connectors and terminals, including screws and bolts, in accordance with equipment manufacturer's published torque tightening values for equipment connectors.  Where manufacturer's torquing requirements are not indicated, tighten connectors and terminals to comply with tightening torques specified in UL Standard 486A.


E.
Install four (4) spare ¾" conduits from all panelboards to accessible ceiling space.

3.3
INSTALLATION OF DISCONNECTS

A.
Install disconnects for all equipment and motors of the size required and as recommended by manufacturer.


B.
Fuses installed for all mechanical furnished equipment shall be sized and coordinated with Mechanical Contractor for specific motor or equipment requirements.

3.4
INSTALLATION OF MOTOR STARTERS

A.
In finished areas, mount motor protection switches flush and install suitable coverplates.


B.
Install heaters correlated with full load current of motors provided.


C.
Set overload devices to suit motors provided.


END OF SECTION
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