SECTION 16471

PANELBOARDS

PART 1 GENERAL

1.01 SECTION INCLUDES:

A. Distribution panelboards.

B. Lighting and appliance branch circuit panelboards and fuses.

1.02 RELATED SECTIONS

A. Section 16191, Supporting Devices.

B. Section 16196, Electrical Identification. 

C. Section 16483, Motor Control. 

D. Section 16485, Contactors.

1.03 REFERENCES

A. FS W‑C‑375, Circuit Breakers, Molded Case, Branch Circuit and Service.

B. FS W‑P‑115, Power Distribution Panel.

C. NEMA AB 1‑93, Molded Case Circuit Breakers and Molded Case Switches.

D. NEMA KS 1‑90, Enclosed and Miscellaneous Distribution Equipment Switches (600 V max).

E. NEMA PB 1‑90, Panelboards. 

F. NEMA PB 1.1‑91, General Instructions for Proper Installation, Operation, and Maintenance of Panelboards Rated 600 Volts or Less. 

G. NEMA PB 2.2-88, Application Guide for Ground‑Fault Protective Devices for Equipment. 

H. UL 98-94, UL Standard for Safety Enclosed and Dead-Front Switches.

I. UL 512-93, UL Standard for Safety Fuseholders.

1.04 SUBMITTALS

A. Submit shop drawings of distribution panelboards and component devices for approval.

1. Include:  Outline and support point dimensions, voltage, main bus ampacity, integrated short circuit ampere rating, circuit breaker, and fusible switch arrangement and sizes.

PART 2 PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS ‑ PANELBOARDS 

A. General Electric.

B. Square D.

C. Cutler Hammer/Westinghouse. 

D. Siemens.

2.02 ACCEPTABLE MANUFACTURERS – FUSES

A. Bussman.  

B. Gould‑Shawmut.

C. Reliance.

2.03 DISTRIBUTION PANELBOARDS

A. Panelboards:  NEMA PB 1, circuit breaker type; fusible switch type; or FS W‑P‑115, Type I, Class 1; Type II, Class 2; dead‑front, safety type, surface or flush mounted; arranged for two‑, three‑ or four- wire, single‑phase or three-phase application; complete with a main circuit breaker when specified.  

B. Service Rating:  600 V ac and 250 V dc.

C. Provide cabinet front with screw cover, and hinged door with flush lock.  

D. Enclosure:  NEMA PB 1, Type 1 or Type 3R. 

E. Finish in manufacturer's standard gray enamel.

F. Bus:  Aluminum,  ratings as scheduled.  Provide copper ground bus.

G. Minimum Integrated Short Circuit Rating: 10,000A rms symmetrical for 240‑V panelboards, 14,000A rms symmetrical for 480‑V panelboards, or as shown.

H. Fusible Switch Assemblies:  NEMA KS 1, UL 512; quick‑make, quick‑break, load interrupter enclosed knife switch with externally operable handle.

1. Provide interlock to prevent opening front cover with switch in ON position. 

2. Handle:  Lockable in OFF position.  

3. Fuse Clips:  UL 512.  Designed to accommodate Class R fuses, type as specified. 

I. Molded Case Circuit Breakers:  NEMA AB 1 or FS W‑C‑375, with integral thermal and instantaneous magnetic trip in each pole.

1. Provide UL listed Type HACR circuit breakers for air conditioning equipment branch circuits.

2.04 BRANCH CIRCUIT PANELBOARDS

A. Lighting and Appliance Branch Circuit Panelboards:  NEMA PB1; circuit breaker type; FS W‑P‑115; Type I, Class 1; dead‑front, safety type, surface or flush mounted; arranged for two‑, three‑, or four- wire, single‑phase or three-phase application; complete with a main circuit breaker when specified.

B. Provide flush or surface cabinet front with concealed trim clamps, door with concealed hinge, and flush lock, all keyed alike. 

C. Furnish circuit directory on rear of door.

D. Enclosure:  NEMA PB 1; Type 1 or Type 3R.

E. Finish:  Manufacturer's standard gray enamel.

F. Bus:  Aluminum ratings as scheduled.  Provide copper ground bus and isolated copper neutral bus. 

G. Minimum Integrated Short Circuit Rating:  10,000A rms symmetrical for 240‑V panelboards; 14,000 A rms symmetrical for 480‑V panelboards, or as shown.

H. Molded Case Circuit Breakers:  NEMA AB 1 or FS W‑C‑375, bolt‑on type thermal magnetic trip circuit breakers, with common trip handle for all poles.

1. UL Listed Type SWD circuit breakers:  Provide for lighting circuits.

2. UL Listed Class A GFI circuit breakers:  NEMA PB 2.2; provide where scheduled. 

3. UL Listed Type HACR circuit breakers:  Provide for air conditioning equipment branch circuits.

2.05 FUSES

A. Fuses 600 A and Less:  Dual element, current limiting, time delay, one‑time fuse, 250, 600 V, UL Class RK 1, RK 5, J as scheduled.

B. Fuses 601 A and Larger:  Current limiting, time delay, fast acting, or one time fuse, 600 V, UL Class L as scheduled.

C. Interrupting Rating:  200,000 A rms.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify field measurements are as shown.

B. Verify equipment enclosures, racks, field panels, and conduit support structures requiring conduit interconnections are installed.

3.02 INSTALLATION

A. Install panelboards plumb according to NEMA PB 1.1.

B. Mounting Height:  Top of panel 6 ft above floor.

C. Provide filler plates for unused spaces in panelboards.

D. Provide typed circuit directory for each branch circuit panelboard.  Revise directory to reflect circuiting changes required to balance phase loads.

3.03 FIELD QUALITY CONTROL

A. Check for physical damage, proper alignment, anchorage, and grounding. 

B. Check proper installation and tightness of connections for circuit breakers, fusible switches, and fuses. 

C. Verify clearances between live electrical parts and isolation of phase and neutral busses from cabinet.

D. Check main and branch breaker trip element ratings for compliance with panel schedule. 

E. Check all breakers for correct mechanical and electrical operation.  Test of breaker trip setting is not required.

F. Verify that wiring terminations and sizes of conductors are as specified. 

G. Verify that ground conductors terminate on panelboard ground bus.  

H. Check that wire connections are properly made and adequately tightened. 

I. Check phasing of incoming, three‑phase feeder termination.

1. Correct Phase Identification:  1‑2‑3, left to right.

2. Phase Branch Breakers 1‑2‑3, top to bottom, as viewed from front of panelboard. 
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