SECTION 26 2416

PANELBOARDS

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Circuit breaker panelboards, distribution and lighting and appliance branch-circuit types.
B. Fusible branch circuit panelboards.
1.2 RELATED SECTIONS
A. Identification for electrical systems: Section 26 0553.
B. Overcurrent protective device studies: Section 26 0573.
C. Fuses: Section 26 2813.
D. Surge protective devices: Section 26 4313.
1.3 REFERENCES
A. ANSI/NECA 407: Recommended Practice for Installing and Maintaining Panelboards.
B. NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum).
C. NEMA PB 1: Panelboards.
D. NEMA PB 1.1: Proper Installation, Operation, and Maintenance of Panelboards Rated 600 Volts
or Less.
E. NETA ATS: Acceptance Testing Specifications for Electrical Power Distribution Equipment and
Systems.
F. UL 50: Enclosures for Electrical Equipment.
G. UL 67: Panelboards.
H. UL 1449: Surge Protective Devices.
1.4 DEFINITIONS
A. Circuit-breaker panelboards in this section:
1. Lighting and appliance panelboards: Maximum branch circuit breaker amperage:
a. 277/480-volt lighting panelboards: 125 amperes
b. 120/208-volt panelboards: 100 amperes.
1.5 SUBMITTALS
A. Product data: For each type of panelboard, overcurrent protective device, surge protective
device, accessory, and component indicated.
Springbrook HS Generator Replacement Panelboards

©2023 James Posey Associates, Inc. 7753-22 26 2416 - 1



B. Bill of materials: Provide detailed list of components.
C. Shop drawings: For each type of panelboard, include the following details:

1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed devices,
equipment features, and ratings in panel schedule format.

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

Detail bus configuration, current, and voltage ratings.

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

Features, characteristics, ratings, and factory settings of individual protective devices and
auxiliary components.
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D. Operation and maintenance data: For panelboards and components to include in operation and
maintenance manuals. In addition to items specified in Division 01 and Section 26 0101, 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.

3. Copy of each printed panelboard schedule representing.

1.6 QUALITY ASSURANCE

A. Do not submit equipment submittals prior to completing Short-Circuit and Coordination Study as
indicated in Section 26 0573.

B. Source limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories through one source from a single manufacturer.

C. Electrical components, devices, and accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency accepted by the authority having jurisdiction, and marked for intended
location and application; listed as a complete assembly.

1. UL label and local testing (where required): As specified in Section 26 0500, Common Work
Results for Electrical.

D. Comply with referenced standards and listings previously identified including NEMA PB 1,
NFPA 70, and UL 67.

1.7 COORDINATION

A. 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.

1.8 DELIVERY, STORAGE, AND HANDLING
A. Store equipment indoors in clean dry space with uniform temperature to prevent condensation.

Protect equipment from exposure to dirt, fumes, water, corrosive substances, and physical
damage.
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1.9 PROJECT CONDITIONS

A. Interruption of existing electrical service: Do not interrupt electrical service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary electrical service according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical
service. Provide applicable details of proposed outage including sequence of work and
methods of providing temporary electrical service.

2. Do not proceed with interruption of electrical service without written permission.

1.10 EXTRA MATERIALS

A. 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.
2. Furnish spare breakers for panelboards as indicated in schedule on drawings.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS

A. Circuit breaker panelboards: Subject to compliance with requirements, provide circuit breaker
panelboards manufactured by Schneider Electric; Square D products or comparable product by
one of the following:

1. ABB; General Electric products

2. Eaton Corporation

3. Schneider Electric; Square D products
4. Siemens Industry, Inc.

B. Fusible branch circuit panelboards: Subject to compliance with requirements, provide fusible
branch circuit panelboards manufactured by Eaton Corporation; Bussmann products or
comparable product by one of the following:

ABB; General Electric products

Eaton Corporation; Bussmann
Littelfuse, Inc.

Mersen

Schneider Electric; Square D products
Siemens Industry, Inc.
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22 PANELBOARDS, GENERAL
A. UL listing: UL 67, listed and labeled.

B. Integrated equipment short-circuit rating: Each panelboard, as a complete unit, shall have a
short-circuit rating equal to or greater than the integrated equipment rating shown or scheduled
on the drawings.

1. Rating shall be established by testing in accordance with UL 67, with the overcurrent devices
mounted in the panelboard. Make short-circuit tests on the overcurrent devices and on the
panelboard structure simultaneously, by connecting the fault to each overcurrent device with
the panelboard connected to its rated voltage source. The source shall be capable of
supplying specified panelboard short-circuit current or greater.
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2. Testing of overcurrent devices only while individually mounted is not acceptable. Testing the
bus structure by applying a fixed fault to the bus structure alone is not acceptable.

3. Mark each panelboard with its maximum short-circuit current rating at the supply voltage.

4. Series rating of panelboards with devices outside of the panelboard enclosure are not
permitted.

Enclosures: Flush- or surface-mounted as indicated, NEMA PB 1, Type 1, UL 50, galvanized
steel.

Directory card: Inside panelboard door, mounted in metal frame with transparent protective cover
with information as indicated in Part 3, Identification.

Provisions for future devices: Mounting brackets, bus connections, filler plates, and necessary
appurtenances required for future installation of devices.

Furnish each unit with a master nameplate, listing standard manufacturer information including
voltage, ampacity, frequency, and short-circuit ratings; manufacturer's model and project
designations.

CIRCUIT-BREAKER PANELBOARDS
Factory-assembled complete with breakers.

Cabinets and fronts: Minimum 20 inches wide, wiring gutter space in accordance with UL 67,
with minimum four-inch width on every side.

1. Cabinet front: Hinged trim with entire front hinged to cabinet box with piano hinge and screw
fasteners for surface mounted cabinets. Door-in-door construction, one or more latches as
required for size, with outer door covering the gutter.

2. Door: Required for sizes up to and including 600 amperes.

a. Lock: Flush, cylinder tumbler type, with catch and spring-loaded stainless steel door pull.
All panelboards shall be keyed alike. Provide two keys per lock. Provide extra keys as
required in "Extra Materials" in Part 1 above.

b. Hinges: Steel, completely concealed.

Circuit breakers: UL 489; voltage, continuous-current rating, and interrupting rating as indicated
on the drawings or determined by the results of the Short-Circuit Analysis performed under
Section 26 0573, whichever is greater.

1. Breakers shall be 1-, 2- or 3-pole, with an integral crossbar to ensure simultaneous opening
of all poles in multipole circuit breakers.

2. Operating mechanism: Over center, trip-free, toggle-type with quick-make, quick-break
action. Handles shall have on, off, and tripped positions.

3. Circuit breakers shall be able to be installed in the panelboard without requiring additional
mounting hardware or disturbing adjacent units, bars, or branch circuit connections.

4. Where indicated on the drawings, provide shunt-trip main breakers, standard main breakers,
or lugs.

5. Main and branch circuit breakers shall have device ampacity rating engraved on the front or
side of each breaker handle. The breaker rating shall be clearly visible without removing
panelboard cover.

6. Circuit breakers shall be rated for use with 75 deg C wire (conductor temperature rating).

7. 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 amperes and larger.
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8. Adjustable instantaneous-trip circuit breakers: Magnetic trip element with front mounted, field-
adjustable trip setting.

9. Electronic trip circuit breakers: RMS sensing; field-replaceable rating plug or field replicable
electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time pickup levels.

c. Long- and short-time time adjustments.

d. Ground-fault pickup level, time delay, and I’ response.

10. Ground-fault circuit interrupter (GFCI) type circuit breakers: Single- and two-pole
configurations with Class A ground-fault protection (6-mA trip).
11. Tandem breakers are not permitted.

Bussing assembly and temperature rise: Panelboard bus structure and main lugs or main circuit
breaker shall have current ratings as shown on the panelboard schedule, established by heat rise
tests conducted in accordance with UL 67.

1. Conductor dimensions shall not be accepted in lieu of actual heat tests.

2. Current-carrying parts of the bus structure shall be hard-drawn copper, 98 percent
conductivity.

3. Provide a separate copper ground bus with screw terminals for branch wiring and feed-
through lugs.

Branch circuit panelboards: Panelboard shall be capable of accepting up to 125-ampere branch
circuit breakers at 277/480 volts, and 100-ampere branch circuit breakers at 120/208 volts.

1. Branch circuit breakers serving exit lights, fire alarm, telephone equipment, shall be provided
with handle-blocking devices which shall prevent accidental operation but not prevent

tripping.
FUSIBLE BRANCH CIRCUIT PANELBOARDS
Factory-assembled complete with branch fuse disconnect:

1. Emergency (life-safety) panelboard(s) shall be fusible branch circuit panelboards.
Main lug only, main fused switch, or main non-fused switch as indicated on the drawings, with
main fused switch selectively coordinated with fusible branch switches.

3. Six spare single-pole 20-ampere fuses, unless otherwise noted.

4. UL Listed minimum interrupting rating of 200,000 rms symmetrical amperes at 600 volts AC.

Cabinets and fronts: Minimum 20 inches wide, wiring gutter space in accordance with UL 67.

1. Cabinet front: Door-in-door construction, one or more latches as required for size, with outer
door covering the gutter.
2. Door: Lock, two keys per lock, steel hinges, and circuit directory card on inside of door.

Branch fuse disconnects: UL 248, UL 98, and NEMA FU 1; voltage, continuous-current rating,
and interrupting rating as indicated on the drawings or determined by the results of the Short-
Current Analysis performed under Section 26 0573, whichever is greater.

1. Incorporating overcurrent protection fuse and disconnecting means into a single integrated
finger-safe component (1-pole, 2-pole or 3-pole) mechanically interlocked to prevent removal
of the fuse while fuse terminals are energized.

2. Interchangeable from 15 amperes to 100 amperes without requiring additional space.

3. Time-delay UL Listed Class CF power fuses (equivalent to Class J).
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2.6

4. Visible circuit ON/OFF indication positions and open fuse indication.
5. Permanently installed lockout means in the OFF position.

Bussing assembly and temperature rise: Panelboard bus structure and mains shall have current
ratings as shown on the drawings:

1. Sufficient cross section to meet UL 67 temperature rise requirements.

2. Current-carrying parts of the bus structure shall be hard-drawn copper, 98 percent
conductivity.

3. Provide a separate copper equipment ground bar and neutral bus bar.

SURGE PROTECTIVE DEVICE (SPD)

As part of the panelboard, provide service entrance SPD specified in Section 26 4313, Surge
Protective Devices where indicated on drawings. Note the requirement of that section for a single
manufacturer to provide all SPD of all types in the project.

SOURCE QUALITY CONTROL

With branch circuit breakers installed, short-circuit test panelboards as complete units, in
accordance with requirements of UL 67.

PART 3 - EXECUTION

3.1

INSTALLATION

Securely attach panelboards to the wall where indicated on the drawings. Install in accordance
with NEMA PB 1.1 and manufacturer's written installation instructions.

1. Mounting height:
a. 72inches (1829 mm) to top of panelboard.
b. Panelboards taller than 72 inches (1829 mm): Bottom edge no more than 4-inches (102
mm) above floor.
c. Top breaker maximum height: No more than 6-feet, 7-inches (2.0 m) above the floor or
working platform.
Comply with applicable portions of NECA 407.

Frame and mount printed circuit directory indicating type and location of equipment on each
circuit.

Wiring in gutters: Arrange conductors into groups, and bundle and wrap with wire ties.
Install filler plates in unused spaces.

CONNECTIONS

Connect panelboards and components to wiring and to ground as indicated.

Shared neutral conductors shall not be permitted, except where indicated.

Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values. Where manufacturer's values are not indicated, use those specified in UL
486A and UL 486B.
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3.3 IDENTIFICATION

A. Materials: Refer to Division 26 Section "Identification for Electrical Systems." Identify units,
auxiliary devices, controls, and wiring. Identify equipment ratings.

B. Nameplates: Refer to Division 26 Section "Identification for Electrical Systems" for additional
requirements. Provide identification nameplate for each panelboard and associated components
located on front of assembly.

C. Identify field-installed wiring and components. Refer to Division 26 Section "ldentification for
Electrical Systems" for additional requirements.

D. Identify available fault current and calculation date. Refer to Division 26 Section "Overcurrent
Protective Device Studies" for additional requirements.

E. Provide printed directory for each panelboard. Handwritten directories are not acceptable.
Copying of panel schedules and descriptions on drawings is not acceptable. Circuit directory shall
reflect final circuit installation. Include the following information:

Panelboard designation and room location.

Circuit breakers, size and number of poles.

Circuit or feeder description including destination room name(s) and number(s).

Clear description of type of load circuit serves.

Panelboard ratings: Main bus ampacity, main circuit breaker or main lug ampacity, AlC
rating.

6. Incoming primary feeder size and source panelboard circuit designation.
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F. Room names and numbers on the panelboard circuit directories shall match names and numbers
used by the Owner. Note that room names and numbers on the drawings may not match the
Owner's final room name and numbering scheme.

3.4 FIELD QUALITY CONTROL

A. Make insulation-resistance tests of each panelboard bus, component, and connecting supply,
feeder, and control circuit.

B. Make continuity tests of each circuit.

C. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance
Testing Specification for molded-case circuit breakers. Certify compliance with test parameters.

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

3.5 CLEANING
A. Clean interior and exterior of panelboards.
B. Refinish painted surfaces damaged during construction to match the rest of the panelboard.

END OF SECTION
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