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SECTION 16442 - PANELBOARDS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
12 SUMMARY
A.  Section Includes:
1 Service Entrance panelboards.
2. Branch-circuit panelboards.
13 DEFINITIONS
A. SVR: Suppressed voltage rating.
B. TVSS: Transient voltage surge suppressor.
14 PERFORMANCE REQUIREMENTS
A. Seismic Performance: Panelboards shal withstand the effects of earthquake motions

determined according to SEI/ASCE 7.

1 The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event.”

15 SUBMITTALS
A. Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression 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 and related equipment.

1. Include dimensioned plans, elevations, sections, and details. Show tabulations of
installed devices, equipment features, and ratings.

2. Detail enclosure types and details for types other than NEMA 250, Type 1.

3. Detail bus configuration, current, and voltage ratings.

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

5. Include evidence of NRTL listing for series rating of installed devices.

6. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

7. Include wiring diagrams for power, signal, and control wiring.
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8. Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device.

C. Quadlification Data: For qualified testing agency.

D.  Seismic Qualification Certificates: Submit certification that panelboards, overcurrent protective
devices, accessories, and components will withstand seismic forces defined in Division 16
Section "Vibration and Seismic Controls for Electrical Systems." Include the following:

1 Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

E. Field Quality-Control Reports:

1 Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

F. Panelboard Schedules: For installation in panelboards.

G.  Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division1l Section
"Operation and Maintenance Data," include the following:

1 Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.
2. Time-current curves, including selectable ranges for each type of overcurrent protective
device that allows adjustments.
16 QUALITY ASSURANCE

A.  Testing Agency Qualifications:. Member company of NETA or an NRTL.

1 Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

B. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended |ocation and application.

E. Comply with NEMA PB 1.
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Comply with NFPA 70.
DELIVERY, STORAGE, AND HANDLING

Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.

Handle and prepare panelboards for installation according to NEMA PB 1.
PROJECT CONDITIONS

Environmental Limitations:

1 Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work
in spaces is complete and dry, work above panelboards is complete, and temporary
HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:

a Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.
b. Altitude: Not exceeding 6600 feet.

Service Conditions:. NEMA PB 1, usual service conditions, as follows:
1 Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied

by Owner or others unless permitted under the following conditions and then only after

arranging to provide temporary electric service according to requirements indicated:

1 Notify Architect, Construction Manager and Owner no fewer than two days in advance of
proposed interruption of electric service.

2. Do not proceed with interruption of electric service without Architect's, Construction
Manager's and Owner's written permission.

3. Comply with NFPA 70E.

COORDINATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in
Division 3.
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WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within
specified warranty period.

1 Warranty Period: Five years from date of Substantial Completion.

EXTRA MATERIALS
Furnish extra materials that match products installed and that are packaged with protective

covering for storage and identified with labels describing contents.
1 Keys: Two spares for each type of panelboard cabinet lock.

PART 2 - PRODUCTS

21 GENERAL REQUIREMENTS FOR PANELBOARDS
A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Division 16 Section "Vibration and Seismic Controls for Electrical Systems.”
B.  Enclosures: Surface-mounted cabinets.
1 Rated for environmental conditions at installed location.

a Indoor Dry and Clean Locations: NEMA 250, Type 1.

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

3. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.

4. Finishes:

a Panelsand Trim: Steel, factory finished immediately after cleaning and pretreating
with manufacturer's standard two-coat, baked-on finish consisting of prime coat
and thermosetting topcoat.

b. Back Boxes: Galvanized stedl.

5. Directory Card: Inside panelboard door, mounted in transparent card holder.
C. Incoming Mains Location: Top.
D. Phase, Neutra, and Ground Buses:
1 Material: Hard-drawn copper, 98 percent conductivity.
2. Equipment Ground Bus. Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.
3. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated
from box.
E.  Conductor Connectors: Suitable for use with conductor material and sizes.
1 Material: Hard-drawn copper, 98 percent conductivity.
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2. Main and Neutral Lugs. Mechanical type.
3. Ground Lugs and Bus-Configured Terminators. Mechanical type.

F. Service Equipment Label: NRTL labeled for use as service equipment for panelboards with one
or more main service disconnecting and overcurrent protective devices.
G.  Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances
required for future installation of devices.
H.  Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals.
2.2 SERVICE ENTRANCE PANELBOARDS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.
B.  Panelboards: NEMA PB 1, power and feeder distribution type.
C. Doors: Secured with vault-type latch with tumbler lock; keyed alike.
1 For doors more than 36 inches (914 mm) high, provide two latches, keyed dike.
D. Mains: Circuit breaker.
E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Bolt-on circuit breakers.
F. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers.
2.3 BRANCH-CIRCUIT PANELBOARDS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.
B.  Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
C. Mains: Circuit breaker.
D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without
disturbing adjacent units.
E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
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LOAD CENTERS
Not Allowed.

ACCESSORY COMPONENTS AND FEATURES

Accessory Set:  Include tools and miscellaneous items required for overcurrent protective
device test, inspection, maintenance, and operation.

PART 3 - EXECUTION

31 EXAMINATION
A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.
B.  Examine panelboards before installation. Reject panelboards that are damaged or rusted or have
been subjected to water saturation.
C. Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.
D.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Instal panelboards and accessories according to NEMA PB 1.1.
B.  Equipment Mounting:
1 Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
2. Install anchor boltsto elevations required for proper attachment to panelboards.
3. Attach panelboard to the vertical finished or structural surface behind the panelboard.
C. Temporary Lifting Provisions. Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.
D.  Comply with mounting and anchoring requirements specified in Division 16 Section "Vibration
and Seismic Controls for Electrical Systems.”
E. Mount top of trim 90 inches above finished floor unless otherwise indicated.
F. Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.
G. Ingtal overcurrent protective devices and controllers not aready factory installed.
1 Set field-adjustable, circuit-breaker trip ranges.
H. Ingtall filler platesin unused spaces.
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Arrange conductors in gutters into groups and bundle and wrap with wire ties.

J. Comply with NECA 1.
33 IDENTIFICATION

A. ldentify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Division 16 Section "Electrical Identification."

B. Create a directory to indicate installed circuit loads, Use a computer or typewriter to create
directory; handwritten directories are not acceptable.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Division 16 Section"Electrical Identification.”

D. Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Division 16 Section
"Electrical |dentification."

34 FIELD QUALITY CONTROL

A.  Testing Agency: Engage aqualified testing agency to perform tests and inspections.

B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

C.  Perform tests and inspections.

1 Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

D.  Acceptance Testing Preparation:

1 Test insulation resistance for each panelboard bus, component, connecting supply and
feeder.

2. Test continuity of each circuit.

E. Testsand Inspections:

1 Perform each visua and mechanical inspection and electrica 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 panelboard. Remove
front panels so joints and connections are accessible to portable scanner.

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

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

F. Panelboards will be considered defective if they do not pass tests and inspections.

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

35 ADJUSTING

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

B.  Setfield-adjustable circuit-breaker trip ranges as indicated.
3.6 PROTECTION
A.  Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's

written instructions.

END OF SECTION 16442
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