SECTION 16425
SWITCHBOARDS
PART 1 -  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings
B. General provisions of the Contract, including General and Supplementary Conditions
C. Refer to Division 16 Sections for the following:
1. Electrical Basic Requirements

2. Overcurrent Protective Devices

3. Low Voltage Power Circuit Breakers

4. Service Equipment

1.02 SUMMARY

D. Scope:

Extent of switchboard work required by this Section is indicate don drawings and schedules and by requirements of this Section and Section 16010, ‘Electrical Basic Requirements.”
E. Types:

Switchboards specified in this Section are of the metal enclosed deadfront distribution type.

1.03
SUBMITTALS

A.
Division 1:  Conform to the requirements of Division 1, Section 01300, ‘Submittals.”

B.
Product Data:  Submit manufacturer’s data on switchboards including, but not limited to the following:
1.
Indicate service voltage, number of phases, and frequency.

2.
Show main bus ampacity rating and short circuit current rating.

3.
Indicate overcurrent protective device types and ratings.

4.
Indicate metering equipment types and functions.

F. Shop Drawings:  Submit shop drawings, sufficient in detail to verify that the equipment meets all specified requirements.  Include the following on shop drawings:
1. Show overall dimensions of enclosures.
2. Show front and side views of enclosures.

3. Provide nameplate legends.

4. Show single line diagram.

5. Indicate size and number of bars per phase and neutral in each bus run including through, section and branch buses plus the equipment ground buses.

6. Show electrical characteristics of the equipment, including ampere ratings of buses, maximum short circuit withstand ratins and control voltages.

7. Show features, characteristics and ratings of individual overcurrent protective devices.

8. Provide internal wiring diagrams.

G. Maintenance Manuals:
 Provide operation and maintenance manuals for all switchboards furnished under this Section.  Include instructions for operation and maintenance and spare parts data.
1.04
QUALITY ASSURANCE

A.
Codes and Standards

Conform to the following:

1. National Electrical Manufacturers Association (NEMA):
a. PB 2 Deadfront Distribution Switchboards

b. PB 2.1 General Instructions for Proper Handling, Installation, Operation and Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less.

2. Comply with national Fire Protection Associations (NFPA) 70, “National Electrical Code.”

3. Underwriters Laboratories, Inc. (UL)

a. 486A Wire Connectors and Soldering Lugs for Use with Copper Conductors

b. 891 Dead-Front Switchboards

c. 977 Fused Power-Circuit Devices.

4. Provide all devices UL listed and labeled.

H. Certification:  Provide certificate of compliance with the referenced standards from the manufacturer of the switchboard.
1.05 DELIVERY, STORAGE, AND HANDLING

I. Delivery: Handle equipment carefully to prevent damage.  Do not install damaged switchboards.  Replace with new.
J. Storage:
Store equipment in a clean, dry place.  Protect from weather, dirt, water, construction debris, and physical damage.
PART 2 -  PRODUCTS

2.01 MANUFACTURERS

2.02
SWITCHBOARDS
A. Provide self-supporting, freestanding switchboards consisting of stationary structures on and within which are mounted overcurrent protective devices, buses, barriers and other components.
B. Basic arrangement:

1. Provide basic arrangement and type of mounting for overcurrent protective devices as indicated on the drawings and as follows:

a. 400, 600, 800 amp fused switches as scheduled on the darwings.

b. Provide panel mounted feeder protective devices as scheduled for MDP.

C. Structure:

Construct the switchboard of a structural or formed steel frame, braced and bolted or welded into a rigid structure.  Provide structural stenght to maintain alignment and prevent damage in shipment and erections, or from stresses resulting from short circuits.  Bolted construction with tack welded joints is acceptable.  Provide additional construction features as follows:
1. Completely enclose the frame on the front, rear, top and sides with sheet steel covered, doors and panels.  Provide accessibility from both front and rear, except as otherwise specified.
2. Provide hinged steel rear access doors, No. 12 MSS gauge minimum, with captive thumb nuts or quarter turn screws.

3. Provide hinged panels on the front covering each individually mounted breaker and each instrument, metering or blank compartment.

4. Provide the hinged covers with latches, and with cutouts where necessary for ventilation, operating mechanisms, mechanical trips, and positions indicators.

5. Provide adequate ventilating louvers in the hinged panels as required to limit the temperature rise of current-carrying parts, including contacts, to acceptable values.

D. Pull Boxes:
Where indicated on project drawings or required by installation conditions, provide a pull box of the same type of construction as the switchboard.  Mount pull box on the top of the switchboard and provide ventilation to maintain temperature within same limits as required for the switchboard.
1. Adequate ventilation to maintain temperature in pull box within same limits as switchboard.

2. Set back from front to clear circuit-breaker removal mechanism.

3. Removable covers shall form top, front, and sides.  Top covers at rear shall be easily removable for drilling and cutting.

4. Bottom shall be insulating, fire-resistive material with separate holes for cable drops into switchboard.

5. Cable supports shall be arranged to facilitate cabling and adequate to support cables indicated, including those for future installation.

E. Buses and Connections:  Three phase, four wire unless otherwise indicated.

1. Provide buses and connections of hard-drawn copper of 98 percent conductivity or high strength electrical grade aluminum alloy.

2. If aluminum bus is used, provide feeder and circuit breaker connections of copper or tin-plated aluminum.

3. Size, configure and brace the bus bars, the insulated bus mounting supports, the insulated spacer supports and the structure housing to safely withstand the short circuit currents which may be imposed.  Provide the integrated shor circuit rating for each switchboard as indicated on the drawings.

4. Bolt or weld bus connections and provide laminations arranged to secure amply contact area.

5. Plate all contract surfaces of bus bars.  A ring silver plating method using ½ mil of silver under bolt heads accurately aligned will be acceptable.

6. Space bus laminations a minimum of ¼ inch apart.

7. Where aluminum bus is used. Make the connections between sections with plated nuts and bolts or aluminum nuts and bolts with a flat plated steel washer against the aluminum and a plated spring type conical steel washer under the nut.

8. Provide adequate pressure at bus joints using precision torque wrenches calibrated to the specific foot-pound requirements recommended by the manufacturer.

9. Provide access to permit checking of bolt tightness.

10. Do not use calbe for power interconnectiosn between circuit breaker compartments.  Provide copper or aluminum bus bar.

11. For shor circuit duty 100,000 amperes asymmetrical and below, use solderless clamp type lugs at circuit breaker bus extensions to accommodate cable attached thereto.  For highs short circuit duty use compression lugs.

F. Future Devices:  Equip compartments with mounting brackets, supports, bus connections, and appurtenances at full rating of circuit-breaker compartment.

G. Bus-Bar Insulation:  Factory-applied, flame-retardant, tape wrapping of individual bus bars or flame-retardant, spray-applied insulation.  Minimum insulation temperature rating of 105 deg C.

H. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective devices and other components including instruments and instrument transformers.

PART 3 -  EXECUTION

1.01 INSTALLATION

A. Install switchboards and accessories according to [NECA 400] [NEMA PB 2.1].

B. Equipment Mounting:  Install switchboards on concrete base, 4-inch (100-mm) nominal thickness.  Comply with requirements for concrete base specified in Division 03 Section "[Cast-in-Place Concrete] [Miscellaneous Cast-in-Place Concrete]."

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to switchboards.

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from switchboard units and components.

D. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."

E. Operating Instructions:  Frame and mount the printed basic operating instructions for switchboards, including control and key interlocking sequences and emergency procedures.  Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic.  Mount on front of switchboards.

F. Install filler plates in unused spaces of panel-mounted sections.

G. Install overcurrent protective devices, transient voltage suppression devices, and instrumentation.

1. Set field-adjustable switches and circuit-breaker trip ranges.

H. Install spare-fuse cabinet.

I. Comply with NECA 1.

2.01 CONNECTIONS

A. Comply with requirements for terminating feeder bus specified in Division 26 Section "Enclosed Bus Assemblies." Drawings indicate general arrangement of bus, fittings, and specialties.

B. Comply with requirements for terminating cable trays specified in Division 26 Section "Cable Trays for Electrical Systems." Drawings indicate general arrangement of cable trays, fittings, and specialties.

3.01 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

B. Switchboard Nameplates:  Label each switchboard compartment with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

C. Device Nameplates:  Label each disconnecting and overcurrent protective device and each meter and control device mounted in compartment doors with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

D. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each switchboard.  Remove [front] [front and rear] panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each switchboard 11 months after date of Substantial Completion.

c. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

E. Switchboard will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports, including a certified report that identifies switchboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

4.01 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges [as indicated.] [as specified in Division 26 Section "Overcurrent Protective Device Coordination Study."]

5.01 PROTECTION

A. Temporary Heating:  Apply temporary heat, to maintain temperature according to manufacturer's written instructions, until switchboard is ready to be energized and placed into service.

6.01 DEMONSTRATION

A.  [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain switchboards, overcurrent protective devices, instrumentation, and accessories[, and to use and reprogram microprocessor-based trip, monitoring, and communication units].
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