
SECTION 16470
DISTRIBUTION
PART 1 
GENERAL

1.01 SCOPE

A. The Contractor shall provide the labor, tools, equipment, and materials necessary to install Distribution Equipment in accordance with the plans and as specified herein.

B. This section includes lighting and power panelboards, transformers and associated auxiliary equipment rated 600 volts or less.

1.02 QUALITY ASSURANCE

A. Reference Standards:
1. National Electrical Code (NEC).

2. Massachusetts Electrical Code (MEC).
3. Underwriters' Laboratories, Inc. (UL) Compliance.  UL 50 - Enclosures for Electrical Equipment, UL 67 – Panelboards, UL 48 – MCCB’s and CB Enclosures. 

1.03
SUBMITTALS

A. Furnish manufacturer's product data, test reports, and materials certifications as required.

B. Submit the following in accordance with Section 01300 Submittals.

1. Product data for each type panelboard, accessory item, component, and transformer specified.

2. Shop drawings from manufacturers of panelboards and transformers including dimensioned plans, sections, and elevations.  Show tabulations of installed devices, major features, voltage rating and AIC ratings. 

3. Panel schedules for installation in panelboards.  Submit final versions after load balancing.
PART 2 
PRODUCTS 

2.01
PANELBOARDS
A. Panelboards shall have mains and circuits as indicated on the drawings and all designed for three phase, four wire, solid neutral, 60-hertz service rated for 480/277 volt or 120/208V service as indicated unless otherwise noted. Where main circuit breakers are indicated on the Drawings, provide main circuit breaker type interiors. Back-fed branch circuit breakers shall not be utilized for main circuit breakers.

B. Panelboards shall be flush or surface mounted, etc., as indicated by panel schedule; code gauge galvanized steel boxes and enameled steel fronts sized for minimum 6" minimum side, top and bottom gutters, or greater as required by NEC. Each panel shall have door in door trim with full length piano hinge to allow for access to wireways.

C. Each panel shall have door provided with cylinder lock and latch allowing for common key access to each panel. Each panel shall have fully typed out directory indicating outlets, fixtures, devices and locations served by the intended circuit. Panelboards for use as service disconnecting means shall additionally conform to UL 869.

D. Mechanical lugs furnished with panelboards shall be cast copper or copper alloys of sizes suitable for the conductors indicated to be connected thereto. Panelboards shall have fully capacity neutral bus, ground bus and bolt-on circuit breakers.
E. Circuit breakers shall be molded-case, thermal-magnetic, quick-make, quick-break, bolt-in type. Interrupting rating of circuit breakers shall be as indicated. Provide with suitable handle locks where indicated. Where interrupting rating is not indicated, panels for 120/208 volts service shall have breakers with 10,000 ampere RMS minimum interrupting rating at 240 volts, main circuit breakers where indicated shall have 25,000 ampere RMS minimum interrupting rating at 240 volts. Panels for 480/277 volt service shall have breakers with 14,000 ampere RMS minimum interrupting rating at 480 volts. 
F. Distribution panelboards shall be circuit breaker type and shall have mains and circuits as indicated on the drawings and all designed for three phase, four wire, solid neutral with bonding bar, 60-hertz service rated for 208/120 volt or 480/277 volt service as indicated. Circuit breaker interrupting ratings shall be a minimum of 25,000 amperes, RMS or as indicated on the Contract Drawings. Distribution panelboards shall be of same manufacturer as breaker panelboards and shall have UL label.
G. Accessories:  Provide a transient voltage surge suppression device at the main panelboard.  The units shall be mounted in a metal enclosure suitable for attachment to the panelboard enclosure. The units shall meet UL standard 1449 and have a UL label.  Provide Square D TVSS devices or equal.
H. Acceptable Manufacturers:
1. Square D Co.

2. General Electric Co.

3. Cutler-Hammer Products

4. Siemens Energy and Automation, Inc.

2.02
ENCLOSED CIRCUIT BREAKERS

A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault currents.  Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits. Adjustable instantaneous, magnetic trip setting for circuit-breaker frame sizes 250 Amp and larger.
B. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip ratings, and number of poles.  Lugs shall be mechanical style suitable for number, size, trip ratings, and material of conductors.
C. The circuit breaker operating handle shall be externally operable with the operating mechanism being an integral part of the box, not the cover. Provisions for padlocking the circuit breaker in the OFF position shall be provided. Enclosures shall have a dual cover interlock mechanism to prevent unintentional opening of the enclosure cover when the circuit breaker is ON and prevent turning the circuit breaker ON when the enclosure cover is open. The cover interlock mechanism shall have an externally operated override but the override shall not permanently disable the interlock mechanism. The tool used to override the cover interlock mechanism shall not be required to enter the enclosure in order to override the interlock.
D. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.
E. The integrated equipment short circuit current rating shall be equal to the interrupting rating at the supply voltage marked on the circuit breaker installed, up to 200,000 rms symmetrical amperes short circuit current, or as shown on enclosure wiring diagram.
2.04
DRY TYPE TRANSFORMERS

A. Transformers with steel enclosures ventilated as required and provided with suitable terminal compartments and terminals designed to receive copper conductors. Ventilated transformers located against walls shall be located sufficient distance from wall for proper ventilation. Coordinate with manufacturers recommendations.

B. Sound levels for transformers shall not exceed NEMA established sound levels for specialty dry type transformers.

C. Insulation shall be rated not to exceed 115 C rise over 40 degrees ambient. Transformer insulation system shall be in accordance with ANSI/NEMA Standard St-20.

D. Transformers for three phase circuits shall be three phase type rated for 480 volts delta primary and 208/120 volt, three phase, four wire wye secondary, except as noted.

E. Transformers shall have 2-1/2% taps for above and below voltage on primary side.

PART 3 
EXECUTION 

3.01
PANELBOARDS
A. Install panelboards and accessory items in accordance with NEMA PB 1.1,"General Instructions for Proper Installation, Operation, and Maintenance of Panelboards Rated 600 Volts or Less" and manufacturers' written installation instructions.

B. Mounting Heights.  Top of trim 6'‑2" above finished floor, except as indicated.
C. Circuit Directory:  Typed and reflective of final circuit changes required to balance panel loads. Obtain approval before installing.  Number branch circuit devices accordingly to correspond to circuit directory.

D. After substantial completion, conduct load balancing measurements and circuit changes. Should the difference at any panelboard between phases exceed 20 percent, rearrange circuits in the panelboard to balance the phase loads within 20 percent. Take care to maintain proper phasing for multi-wire branch circuits.

E. Make equipment grounding connections for panelboards as indicated.

F. Provide ground continuity to main electrical ground bus indicated.

G. Electrical Tests:  Include the following items performed in accordance with manufacturer's instructions:

1. Ground resistance test on system and equipment ground connections.
2. Test main and subfeed overcurrent protective devices.

3.02
TRANSFORMERS
A. Transformers shall be suitable for wall and platform mounting for ratings 45kVA and below. Provide mounting supports and platforms as required and indicated. Submit detailed shop drawings of supports on all transformers.

B. Provide isolation mounts for all transformers to minimize noise transmission. Transformer connections shall have a minimum of eighteen (18) inches of flexible conduit.

C. Secondary midpoint of wye connected transformers shall be grounded as required by NEC for separately derived source.

3.03 CLEANING
A. Upon completion of installation, inspect all panelboards and transformers.  Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and mars of finish to match original finish.
END OF SECTION
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