SECTION 16410 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1- GENERAL

11 SUMMARY
A.  Section Includes:

1 Fusible switches.

2. Nonfusible switches.

3. Molded-case circuit breakers (MCCBS).

4 Enclosures.

12 DEFINITIONS
A. NC: Normally closed.
B. NO: Normally open.
C. SPDT: Single pole, double throw.
13 PERFORMANCE REQUIREMENTS
A.  Sesmic Performance: Enclosed switches and circuit breakers shall withstand the effects of

earthquake motions determined according to ASCE/SEI 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.”

14 SUBMITTALS
A. Product Datac For each type of enclosed switch, circuit breaker, accessory, and component
indicated.
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.
C. Seismic Qualification Certificates. For enclosed switches and circuit breakers, accessories, and
components, from manufacturer.
D. Field quaity-control reports.
E.  Operation and maintenance data.
15 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
B.  Comply with NFPA 70.
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PART 2 - PRODUCTS
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A.

FUSIBLE SWITCHES

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
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.

TypeGD, General Duty, Single Throw, 240-V ac, 800 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate specified fuses,
lockable handle with capability to accept two padlocks, and interlocked with cover in closed
position.

Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with
capability to accept three padlocks, and interlocked with cover in closed position.

Accessories:

1 Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.

3. ClassR Fuse Kit: Provides rgection of other fuse types when ClassR fuses are
specified.

4. Lugs: Suitable for number, size, and conductor material.

5. Service-Rated Switches: Labeled for use as service equipment.

NONFUSIBLE SWITCHES

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
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.

TypeGD, General Duty, Single Throw, 600 A and Smaller: UL 98 and NEMA KS1,
horsepower rated, lockable handle with capability to accept two padlocks, and interlocked with
cover in closed position.

Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, lockable handle with capahility to accept three padlocks, and interlocked with
cover in closed position.

Accessories:

1 Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.

3. Lugs: Suitable for number, size, and conductor material.
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MOLDED-CASE CIRCUIT BREAKERS

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
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.

General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.

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 A and larger.

Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following
field-adjustabl e 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 It response.

Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through ratings less
than NEMA FU 1, RK-5.

Features and Accessories:

1 Standard frame sizes, trip ratings, and number of poles.

2. Lugs: Suitable for number, size, trip ratings, and conductor material.

3. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads, TypeHID for feeding fluorescent and high-intensity discharge lighting
circuits.

4, Ground-Fault Protection: Comply with UL 1053; integrally mounted, self-powered type
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor.

5. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.

6. Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts mimic
circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.

ENCLOSURES

Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50,
to comply with environmenta conditions at installed location.

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

2. Outdoor Locations: NEMA 250, Type 3R.
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PART 3 - EXECUTION
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A.

3.2

3.3

INSTALLATION

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

Comply with mounting and anchoring reguirements specified in Division 16 Section "Vibration
and Seismic Controls for Electrical Systems.”

Temporary Lifting Provisions. Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

Install fusesin fusible devices.
Comply with NECA 1.
IDENTIFICATION

Comply with requirements in Division 16 Section "ldentification for Electrical Systems.”

1 Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2. Labe each enclosure with engraved metal or laminated-plastic nameplate.

FIELD QUALITY CONTROL
Perform tests and inspections.

Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

Tests and Inspections:

1 Perform each visua and mechanical inspection and electrical 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.

Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports, including a certified report that identifies enclosed switches
and circuit breakers and that describes scanning results. Include notation of deficiencies
detected, remedia action taken, and observations after remedia action.

END OF SECTION 16410
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