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SECTION 16442 - PANELBOARDS

PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes distribution and branch-circuit panelboards.

Retain below if Project contains fusible panelboards.

B. See Division 16 Section "Fuses" for fuses for fusible panelboard switches.

1.2 SUBMITTALS

A. Product Data:  For each type of panelboard, overcurrent protective device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.

B. Shop Drawings:  For each panelboard, including the following:

1. Dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.  Include the following data:

a. Enclosure types and details for types other than NEMA 250, Type 1.

b. Bus configuration, and current, and voltage ratings.

c. Short-circuit current rating of panelboards and overcurrent protective devices.

Delete first subparagraph below if series rating of overcurrent protective devices is not used.

d. Listing for series rating of installed devices.

e. Features, characteristics, ratings, and factory settings of individual overcurrent protective devices.

2. Wiring Diagrams:  Power, signal, and control wiring.

Modify first paragraph below if final load balancing is not required in Part 3.

C. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing.

D. Field quality-control test reports.

E. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

B. Comply with NEMA PB 1.

C. Comply with NFPA 70.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Eaton Corp.; Cutler-Hammer Products.

2. General Electric Co.; Electrical Distribution & Control Div.

3. Siemens Energy & Automation, Inc.

4. Square D Co.

5. <Insert manufacturer.>

2.2 FABRICATION AND FEATURES

A. Enclosures:  [Flush] [Surface] [Flush- and surface]-mounted cabinets.  NEMA PB 1, Type 1, suitable for environmental conditions at installed location.

Delete items below if not applicable.  Add other Project-specific requirements.

1. Outdoor Locations:  NEMA 250, Type 3R.

2. Food Preparation Areas:  NEMA 250, Type 4X, stainless steel.

3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.

4. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 7C.

B. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.

C. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or primer coat.

D. Directory Card:  With transparent protective cover, mounted in metal frame, inside panelboard door.

E. Bus:  [Hard-drawn copper, 98 percent conductivity] [or] [tin-plated aluminum].

F. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground conductors;  bonded to box.

G. Panelboard Short-Circuit Rating:

Select one of two subparagraphs below for series-rated system or system that has panelboards and circuit breakers rated for full value of short-circuit current available at location of equipment.  Edit to suit Project, and coordinate with Drawings.

1. Listed with series-connected rating for protection by integral or remote upstream devices.  Include size and type of upstream device allowable, branch devices allowable, and UL series-connected short-circuit rating.

2. Fully rated to interrupt symmetrical short-circuit current available at terminals.

Four paragraphs below may be manufacturer's options.  Select those required.  Add other required features and coordinate with Drawings.

Delete paragraph below except if a panelboard incorporates one or more main service disconnect switches.  Edit to suit Project.

H. Panelboards with Main Service Disconnect:  Listed for use as service equipment.

Delete first paragraph below if future provisions are not required.

I. Spaces for Future Devices:  Mounting brackets, bus connections, and necessary appurtenances required for future installation of devices.

J. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.

K. Feed-through Lugs:  Locate at opposite end of bus from incoming lugs or main device.

2.3 LOAD CENTERS

A. Overcurrent Protective Devices:  Plug-in, full-module circuit breakers.

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Branch Overcurrent Protective Devices:  [Plug-in] [Bolt-on] circuit breakers, replaceable without disturbing adjacent units.

Coordinate below with Drawings.

B. Doors:  Front mounted with concealed hinges; secured with flush latch with tumbler lock; keyed alike.

2.5 DISTRIBUTION PANELBOARDS

Edit this Article to suit Project.  Coordinate with Drawings.

A. Doors:  Front mounted, and secured with vault-type latch with tumbler lock; keyed alike.

1. Omit doors in fused-switch panelboards.

B. Branch overcurrent protective devices shall be one of the following:

1. For Circuit-Breaker Frame Sizes 125 A and Smaller:  [Plug-in] [Bolt-on] circuit breakers.

2. For Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.

3. Fused switches.

2.6 OVERCURRENT PROTECTIVE DEVICES

Edit this Article to suit Project.  Coordinate with schedules and Drawings.

A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. GFCI Circuit Breakers:  Single- and two-pole configurations with [5] [30]-mA trip sensitivity.

3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.

4. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at [55] [75] percent of rated voltage.

B. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate indicated fuses; lockable handle.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Install panelboards and accessories according to NEMA PB 1.1.

Coordinate subparagraph below with Drawings.

1. Install flush unless otherwise indicated.

B. Mounting Heights:  Top of trim 74 inches (1880 mm) above finished floor, unless otherwise indicated.

C. Mounting:  Plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish.

D. Install filler plates in unused protective device spaces.

Delete paragraph below if ceilings are not accessible.

E. Provision for Future Circuits at Flush Panelboards:  Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 1-inch (27-GRC) empty conduits into raised floor space or below slab not on grade.

Revise below if "Balancing Loads" Paragraph is deleted from "Field Quality Control" Article below.

F. Wiring in Panelboard Gutters:  Arrange conductors into groups and bundle and wrap with wire ties after completing load balancing.

3.2 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as specified in Division 16 Section "[Basic Electrical Materials and Methods] [Electrical Identification]."

B. Panelboard Nameplates:  Label each panelboard with engraved metal or laminated-plastic nameplate mounted with corrosion-resistant screws.

Revise paragraph below if "Balancing Loads" Paragraph is deleted from "Field Quality Control" Article below.

C. Circuit Directory:  Create a directory to indicate installed circuit loads after balancing panelboard loads.  Obtain approval before installing.  Use a computer or typewriter to create directory;  handwritten directories are not acceptable.

3.3 FIELD QUALITY CONTROL

A. Testing and Inspection:  After installing panelboards and after electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

1. Procedures:  Perform each electrical test and visual and mechanical inspection indicated in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.

2. Test insulation resistance of panelboard bus with a megohmmeter, and ground continuity of cabinet and ground bus.  Reject buses with insulation resistance less than 2 megohms.

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

Circuit changes made during load balancing may negate color-coding of phases and circuits.  If load balancing proves undesirable or is to be performed by others, delete first paragraph and subparagraphs below.

B. Balancing Loads:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes as follows:

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data-processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.

4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.

C. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard.  Remove panel fronts so joints and connections are accessible to portable scanner.

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

2. Record of Infrared Scanning:  Prepare a certified report that identifies panelboards checked and describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.
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