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SECTION 16410
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Fusible switches.
2. Nonfusible switches.
3. Molded-case circuit breakers (MCCBs).
4. Molded-case switches.
5. Enclosures.

1.3 DEFINITIONS

A. Abbreviations:
1. MCCB:  Molded-case circuit breaker.
2. NC:  Normally closed (“form B”).
3. NO:  Normally open (“form A”).
4. SPDT:  Single pole, double throw (“form C”).
5. NETA:  National Electrical Testing Association.
6. NRTL:  Nationally Recognized Testing Laboratory (i.e. UL or ETL).
7. SCIR:  Short-circuit interrupting rating (i.e. kAIC kiloamperes interrupting capacity).
8. SCCR: Short-circuit current rating (i.e. withstand rating).

1.4 SUBMITTALS

A. Product Data:  For each type of enclosed switch, circuit breaker, and accessory indicated.  
Include dimensions, weights, and manufacturers' technical data on features, performance, 
electrical characteristics, ratings, accessories, and finishes.
1. Enclosure type.
2. Current and voltage ratings.
3. Short-circuit current ratings (interrupting and withstand, as appropriate).
4. Where series ratings are specified include evidence of NRTL listing for series rating of 

installed devices.
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and accessories.
6. Include time-current coordination curves for each type and rating of overcurrent protective 

device; include selectable ranges for each type of adjustable-trip overcurrent protective 
device.

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, 
details, and attachments to other work.
1. Wiring Diagrams:  For power, signal, and control wiring, including terminal numbers and 

terminal descriptions.

C. 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.
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D. Manufacturer's field service report.

E. Operation and Maintenance Data:  For enclosed switches and circuit breakers, for inclusion in 
operation and maintenance manuals.  Include the manufacturer's written instructions for testing
and adjustment of device.
1. Time-current coordination curves (average melt) for each type and rating of overcurrent 

protective device; include selectable ranges for each type of adjustable-trip overcurrent 
protective device.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An NRTL, or member company of NETA.
1. Field Supervisor shall be currently certified by NETA to supervise on-site testing.

B. Single Source:  Obtain switches, overcurrent protective devices, and accessories from within the 
same product category, from a single manufacturer, and through a single supplier.

C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed 
devices, including clearances between enclosures and adjacent surfaces.  Comply with indicated 
maximum dimensions.

D. Devices shall be listed and labeled by an NRTL and marked for intended location and application.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions unless otherwise indicated:
1. Ambient Temperature:  Not less than minus 30°F and not exceeding 120°F.
2. Altitude:  Not exceeding 6600 feet.

1.7 COORDINATION

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces.  Maintain required workspace clearances, including clearances for 
equipment access doors and panels.

1.8 EXTRA MATERIALS

A. Furnish extra materials that match products installed, are packaged with protective covering for 
storage, and are identified with labels describing contents.
1. Fuses:  Equal to 10% percent of quantity installed for each size and type, but no fewer than 

three of each size and type.
2. Fuse Pullers:  One for each size and type.

PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A. Acceptable Manufacturers:  
1. Cutler-Hammer (Eaton).
2. General Electric.
3. Siemens.
4. Square D.

B. Type GD, General Duty, Single Throw, 800 A and Smaller:  UL 98 and NEMA KS-1, horsepower 
rated, with cartridge fuse interiors to accommodate indicated fuses, lockable handle with 
capability to accept two padlocks, and interlocked with cover in closed position.
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C. Type HD, Heavy Duty, Single Throw, 1200 A and Smaller:  UL 98 and NEMA KS-1, horsepower 
rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with capability to 
accept three padlocks, and interlocked with cover in closed position.

D. Accessories:
1. Equipment Ground Kit:  Internally mounted and labeled for copper ground conductors.
2. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified.
3. Lugs:  Mechanical type, suitable for conductor size and material.
4. Service-Rated Switches:  Labeled for use as service equipment.

2.2 NONFUSIBLE SWITCHES

A. Acceptable Manufacturers:
1. Cutler-Hammer (Eaton).
2. General Electric.
3. Siemens.
4. Square D.

B. Type GD, General Duty, Single Throw, 600 A and Smaller:  UL 98 and NEMA KS-1, horsepower 
rated, lockable handle with capability to accept two padlocks, and interlocked with cover in closed 
position.

C. Type HD, Heavy Duty, Single Throw, 1200 A and Smaller:  UL 98 and NEMA KS-1, horsepower 
rated, lockable handle with capability to accept three padlocks, and interlocked with cover in 
closed position.

D. Accessories:
1. Equipment Ground Kit:  Internally mounted and labeled for copper ground conductors.
2. Lugs: Mechanical type, suitable for number, size, and conductor material.

2.3 MOLDED-CASE CIRCUIT BREAKERS

A. Acceptable Manufacturers:  
1. Cutler-Hammer (Eaton).
2. General Electric.
3. Siemens.
4. Square D.

B. General Requirements:  
1. Standards:  Comply with UL 489, NEMA AB 1, and NEMA AB 3.
2. Ratings:  Short-circuit interrupting capacity (SCIR) and short-circuit withstand rating 

(SCCR) values which exceed available fault currents.

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting may be 
used for circuit breaker frame sizes 100A and larger.

D. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings:
1. Instantaneous trip.
2. Long- and short-time pickup levels.
3. Long- and short-time time adjustments.
4. Ground-fault pickup level, time delay, and I2t response.

E. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less 
than NEMA FU 1, RK-5.
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F. Ground-Fault Circuit-Interrupter (GFCI) Circuit Breakers:  Single- and two-pole configurations with 
Class A ground-fault protection (6-mA trip).

G. Features and Accessories:
1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs:  Mechanical type, suitable for conductor quantity, size, material, and trip ratings.

2.4 MOLDED-CASE SWITCHES

A. Acceptable Manufacturers:  
1. Cutler-Hammer (Eaton).
2. General Electric.
3. Siemens.
4. Square D.

B. General Requirements:  Molded-case switch with a short-circuit withstand rating at least equal to 
the interrupting rating of the upstream overcurrent device, or as specified on Drawings, but no 
less than 5 kA.

C. Features and Accessories:
1. Standard frame sizes and number of poles.
2. Lugs:  Mechanical type, suitable for conductor quantity, size, and material.

2.5 ENCLOSURES

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, and UL 50, to comply with 
environmental conditions at installed location.
1. Indoor Dry Locations:  NEMA 250 Type 12.
2. Outdoor, and Indoor Wet and Damp Locations: NEMA 250 Type 4.
3. Kitchen and Wash-Down Areas: NEMA 250 Type 4X, stainless steel.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated.

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. Install plugs if removal of 
lifting devices leaves an opening in the enclosure.

C. Install fuses in fusible devices.

D. Comply with the NEC and NECA 1.

3.2 IDENTIFICATION

A. Comply with requirements in Division 16 Section "Electrical Identification."
1. Identify field-installed conductors, interconnecting wiring, and components.
2. Nameplate: Label each enclosure with its designation as shown on Drawings.  If no such 

designation is given, use the designation of the load served, or the circuit number.
a. Materials:  Engraved, stamped, or painted stainless steel; or engraved phenolic 

laminate plastic with white letters on black background.
b. Mounting:  Permanently attached with set screws.  Adhesive attachment is not 

permitted.
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3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections:
1. Personnel experienced with equipment installation and operation shall verify connections, 

perform initial power-up, and conduct field verification testing for compliance with project 
requirements.
a. If necessary, Contractor shall engage a factory-authorized service representative to 

inspect components, equipment installation, connections, make adjustments, 
change the sequence of operation, and assist in testing and troubleshooting.

2. Prior to energizing circuits, test continuity of each circuit.
3. Perform each visual, mechanical, and electrical test stated in NETA Acceptance Testing 

Specification.
4. Correct malfunctioning equipment and controls on-site, where possible, and retest to 

demonstrate compliance; otherwise, replace with new units and retest.  Replace damaged 
or defective equipment.

5. Attach a label or tag to each tested component indicating satisfactory completion of tests.

B. Perform adjustments:
1. Adjust moving parts and operable components to function smoothly, and lubricate as 

recommended by manufacturer.
2. Set field-adjustable circuit-breaker trip ranges, as specified, if required.
3. Record adjustable trip settings, time delays, and other adjustable parameters at the time of 

test completion.  Install label inside enclosures with final as-installed settings for 
equipment.

END OF SECTION 16410


