


SECTION 16470
PANELBOARDS


PART 1 - GENERAL

1.1	STIPULATIONS

A.	The specification sections “Bidding Requirements”, “Requirements” and “General Requirements” form a part of this section by this reference thereto and shall have the same force and effect as if printed herewith in full.
									
1.2	SUMMARY

A.	This Section includes lighting and power panelboards and associated auxiliary equipment rated 600 V or less.

B.	Related Sections:  The following Division 16 Sections contain requirements that relate to this Section:

1.	"Disconnect Switches and Circuit Breakers" for circuit breakers, fusible switches, fuses, and other devices used in panelboards.

1.3	DEFINITIONS

A.	Overcurrent Protective Device (OCPD):  A device operative on excessive current that causes and maintains the interruption of power in the circuit it protects.

1.4	SUBMITTALS

A.	General:  Submit the following in accordance with Conditions of Contract and General Requirements. 

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

C.	Shop drawings from manufacturers of panelboards including dimensioned plans, sections, and elevations.  Show tabulations of installed devices, major features, and voltage rating.  Include the following:

1.	Enclosure type with details for types other than NEMA Type 1.
2.	Bus configuration and current ratings.
3.	Short-circuit current rating of panelboard.
4.	Features, characteristics, ratings, and factory settings of individual protective devices and auxiliary components.

	D.	Report of field tests and observations certified by the testing organization.

E.	Panel schedules for installation in panelboards.  Submit final versions after load balancing.

F.	Maintenance data for panelboard components, for inclusion in Operating and Maintenance Manual specified in Division 1 and in Section 16010 – General Requirements Electrical.  Include instructions for testing circuit breakers.

1.5	QUALITY CONTROL

A.	Listing and Labeling:  Provide products specified in this Section that are listed and labeled.

1.	The terms "listed" and "labeled" shall be defined as they are in the National Electrical Code, Article 100.
		2.	Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

B.	Field-Testing Organization Qualifications:  To qualify for acceptance, the independent testing organization must demonstrate, based on evaluation of organization-submitted criteria conforming to ASTM E 699, that it has the experience and capability to conduct satisfactorily the testing indicated.

C.	Electrical Component Standard:  Components and installation shall comply with NFPA 70, "National Electrical Code."

D.	NEMA Standard:  Comply with NEMA PB1, "Panelboards."

E.	UL Standards:  Comply with UL 61, "Panelboards," and UL 50, "Cabinets and Boxes."

1.6	EXTRA MATERIALS

A.	Keys:  Furnish six spares of each type for panelboard cabinet locks.

B.	Touch-up Paint for surface-mounted panelboards:  One half-pint (235 mL) container.

PART 2 - PRODUCTS

2.1	MANUFACTURERS

A.	Available Manufacturers:  

1.	Square D Co.
2.	Cutler Hammer
3.	General Electric

2.2	PANELBOARDS, GENERAL REQUIREMENTS

A.	Overcurrent Protective Devices (OCPDs):  Provide type, rating, and features as indicated.  Comply with  Section 16410 - Disconnect Switches and Circuit Breakers, with OCPDs adapted to panelboard installation.  Tandem circuit breakers shall not be used.  Multipole breakers shall have common trip.

B.	Enclosures:  Cabinets, flush or surface mounted as indicted.  NEMA Type 1 enclosure, except where the following enclosure requirements are indicated.

1.	NEMA 3R:  Raintight.

C.	Front:  Secured to box with concealed trim clamps except as indicated.  Front for surface-mounted panels shall be same dimensions as box.  Fronts for flush panels shall overlap box except as otherwise specified.

D.	Directory Frame:  Metal, mounted inside each panel door.

E.	Bus:  Hard drawn copper of 98 percent conductivity.

F.	Main and Neutral Lugs:  Compression type.

G.	Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground conductors.  Bonded to box.

H.	Provision for Future Devices:  Equip with mounting brackets, bus connections, and necessary appurtenances, for the OCPD ampere ratings indicated for future installation of devices.

I.	Special Features:  Provide the following features for panelboards as indicated.

1.	Isolated Equipment Ground Bus:  Adequate for branch-circuit equipment ground conductors; insulated from box.

2.3	LIGHTING AND APPLIANCE BRANCH CIRCUIT PANELBOARDS

A.	Branch OCPDs:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.  Minimum AIC shall be 22,000 amps.

B.	Double-Width Panels:  Where more than 42 poles are indicated or where otherwise indicated, provide two panelboards under single front.

C.	Doors:  In panel front, with concealed hinges.  Secure with flush catch and tumbler lock, all keyed alike.

D. 	Transient Voltage Suppression Device: IEEE C62.41, integrally mounted, plug-in-style, solid-state, parallel-connected, sine-wave tracking suppression and filtering modules.

	1. 	Minimum Single-Impulse Current Ratings:

		a. 	Line to Neutral: 100,000
		b. 	Line to Ground: 100,000
		c. 	Neutral to Ground: 50,000

	2. 	Protection modes shall be as follows:

		a. 	Line to neutral.
		b. 	Line to ground.
		c. 	Neutral to ground.

	3. 	EMI/RFI Noise Attenuation Using 50-ohm Insertion Loss Test: 55dB at 100kHz.
	4. 	Maximum Category C Combination Wave Clamping Voltage: 600 V, line to neutral and line to ground on 120/208 V systems.
	5. 	Withstand Capabilities: 3000 Category C surges with less than 5 percent change in clamping voltage.
	6. 	Accessories:

		a. 	Form-C contacts, one normally open and one normally closed, for remote monitoring of system operation.  Contacts to reverse position on failure of any surge diversion module.
		b. 	Audible alarm activated on failure of any surge diversion module.

2.4	DISTRIBUTION PANELBOARDS

A.	Doors:  In panel front, omit single panelboard door in cabinet front for fusible switch panelboards except as indicated.  Secure with vault-type with tumbler lock, all keyed alike.

B.	Branch-Circuit Breakers:  Where OCPDs are indicated to be circuit breakers, use bolt-on breakers except circuit breakers 225-ampere frame size and greater may be plug-in type where individual positive locking device requires mechanical release for removal.  Minimum AIC shall be 30,000 amps.

2.5	IDENTIFICATION

A.	General:  Refer to Section 16055 Basic Electrical Materials and Methods for labeling materials.

B.	Panelboard Nameplates:  Engraved laminated plastic or metal nameplate for each panelboard mounted with epoxy or industrial cement or industrial adhesive.


PART 3 - EXECUTION

3.1	INSTALLATION

A.	General:  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.	Ground Fault Protection:  Install panelboard ground fault circuit interrupter devices in accordance with installation guidelines of NEMA 289, "Application Guide for Ground Fault Circuit Interrupters."

C.	Mounting Heights:  Top of trim 74 inches above finished floor, except as indicated.

D.	Mounting:  Plumb and rigid without distortion of box.  Mount flush panels uniformly flush with wall finish.

E.	Circuit Directory:  Typed and reflective of final circuit changes required to balance panel loads.  Obtain approval before installing.

F.	Install filler plates in unused spaces.

G.	Provision for Future Circuits at Flush Panelboards:  Stub four 1-inch empty conduits from panel into accessible ceiling space or space designated to be ceiling space in future.  Stub four 1-inch empty conduits into raised floor space or below slab other than slabs on grade.

H.	Wiring in Panel Gutters:  Train conductors neatly in groups, bundle, and wrap with wire ties after completion of load balancing.

3.2	IDENTIFICATION

A.	Identify field-installed wiring and components and provide warning signs in accordance with Sections 16010 – General Requirements Electrical and 16055 – Basic Electrical Materials and Methods.

3.3	GROUNDING

A.	Connections:  Make equipment grounding connections for panelboards as indicated.

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

3.4	CONNECTIONS

A.	Tighten electrical connectors and terminals, including grounding connections, in accordance with manufacturer's published torque-tightening values.  Where manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.5	FIELD QUALITY CONTROL

A.	Visual and Mechanical Inspection:  Include the following inspections and related work:

1.	Inspect for defects and physical damage, labeling, and nameplate compliance with requirements of up-to-date drawings and panelboard schedules.
2.	Exercise and perform of operational tests of all mechanical components and other operable devices in accordance with manufacturer's instruction manual.
3.	Check panelboard mounting, area clearances, and alignment and fit of components.
4.	Check tightness of bolted electrical connections with calibrated torque wrench.  Refer to manufacturer's instructions for proper torque values.
5.	Perform visual and mechanical inspection and related work for overcurrent protective devices as specified in Section 16410 – Disconnect Switches and Circuit Breakers.

3.6	CLEANING

A.	Upon completion of installation, inspect interior and exterior of panelboards.  Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and mars of finish to match original finish.

3.7	COMMISSIONING

A.	Balancing Loads:  After Substantial Completion, but not more than two months after Final Acceptance, conduct load-balancing measurements and circuit changes as follows:

1.	Perform measurements during period of normal working load as advised by the Department.
2.	Perform load-balancing circuit changes outside the normal occupancy/working schedule of the facility.  Make special arrangements with Department to avoid disrupting critical 24-hour services such as FAX machines and on-line data processing, computing, transmitting, and receiving equipment.
3.	Recheck loads after circuit changes during normal load period.  Record all load readings before and after changes and submit test records.
4.	Tolerance:  Difference between phase loads exceeding 20 percent at any one panelboard is not acceptable.  Rebalance and recheck as required to meet this minimum requirement.


END
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