Hi Grade Building Renovations
Contract No.: MJ4506000005

SECTION 26 28 16

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

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

A.  GFEP: Ground-fault circuit-interrupter for equipment protection.

B.  GFLS: Ground-fault circuit-interrupter for life safety.

C.  SPDT: Single pole, double throw.

1.3 ACTION SUBMITTALS

A. Product Data:

1. For each type of enclosed switch, circuit breaker, accessory, and component indicated.
Include nameplate ratings, dimensioned elevations, sections, weights, and manufacturers'
technical data on features, performance, electrical characteristics, ratings, accessories,
and finishes.

2. Enclosure types and details for types other than UL S0E, Type 1.

3. Current and voltage ratings.

4. Short-circuit current ratings (interrupting and withstand, as appropriate).

5. Include evidence of qualified electrical testing laboratory listing for series rating of
installed devices.

6. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.

B.  Shop Drawings: For enclosed switches and circuit breakers.
1. Include plans, elevations, sections, details, and attachments to other work.
2. Include wiring diagrams for power, signal, and control wiring.
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1.4 INFORMATIONAL SUBMITTALS

A.  Sample warranties.

1.5 CLOSEOUT SUBMITTALS

A.  Warranty documentation.

1.6 WARRANTY

A.  Special Installer Extended Warranty: Installer warrants that fabricated and installed enclosed
switches and circuit breakers perform in accordance with specified requirements and agrees to
repair or replace components or products that fail to perform as specified within extended-
warranty period.

1. Extended-Warranty Period: Two years from date of Substantial Completion; full
coverage for labor, materials, and equipment.

B.  Special Manufacturer Extended Warranty: Manufacturer warrants that enclosed switches and
circuit breakers perform in accordance with specified requirements and agrees to provide repair

or replacement of components or products that fail to perform as specified within extended-
warranty period.

PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A.  Type HD, Heavy Duty:

1. Single throw.

2. Three pole.

3. 600 V(ac).

4, 1200 A and smaller .

5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate

indicated fuses.
6. Lockable handle with capability to accept three padlocks, and interlocked with cover in
closed position.

B.  Accessories:
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum 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 number, size, and conductor material.
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NONFUSIBLE SWITCHES

Type HD, Heavy Duty, Three Pole, Single Throw, 240 600 V(ac), 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.

Type HD, Heavy Duty, Three Pole, Double Throw, V(ac), 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.

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.

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

4. Lugs: Mechanical type, suitable for number, size, and conductor material.

W

MOLDED-CASE CIRCUIT BREAKERS

Circuit breakers must be constructed using glass-reinforced insulating material. Current
carrying components must be completely isolated from handle and accessory mounting area.

Circuit breakers must have toggle operating mechanism with common tripping of all poles,
which provides quick-make, quick-break contact action. Circuit-breaker handle must be over
center, be trip free, and reside in tripped position between on and off to provide local trip
indication. Circuit-breaker escutcheon must be clearly marked on and off in addition to
providing international I/O markings. Equip circuit breaker with push-to-trip button, located on
face of circuit breaker to mechanically operate circuit-breaker tripping mechanism for
maintenance and testing purposes.

Maximum ampere rating and UL, IEC, or other certification standards with applicable voltage
systems and corresponding interrupting ratings must be clearly marked on face of circuit
breaker. Circuit breakers must be 100 percent rated . Circuit breaker/circuit breaker
combinations for series connected interrupting ratings must be listed by UL as recognized
component combinations. Series rated combination used must be marked on end-use equipment
along with statement "Caution - Series Rated System. Amps Available. Identical
Replacement Component Required."

MCCBs must be equipped with device for locking in isolated position.

Lugs must be suitable for 90 deg C rated wire, sized in accordance with 75 deg C temperature
rating in NFPA 70.

Standard: Comply with UL 489 with required interrupting capacity for available fault currents.
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G.  Thermal-Magnetic Circuit Breakers: Inverse time-current thermal 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.

H.  Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.

L 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 I-squared t response.
J. Features and Accessories:
1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs: type, suitable for number, size, trip ratings, and conductor material.

24 MOLDED-CASE SWITCHES

A.  Description: MCCB with fixed, high-set instantaneous trip only, and short-circuit withstand
rating equal to equivalent breaker frame size interrupting rating.

B.  Standard: Comply with UL 489 with interrupting capacity to comply with available fault
currents.

C. Features and Accessories:

1. Standard frame sizes and number of poles.
2. Lugs:
a. type, suitable for number, size, trip ratings, and conductor material.

b. Lugs must be suitable for 75 deg C rated wire .

2.5 ENCLOSURES

A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, UL 50E, and UL 50, to comply
with environmental conditions at installed location.

B.  Enclosure Finish: Enclosure must be finished with gray baked enamel paint, electrodeposited on
cleaned, phosphatized steel (UL S0E Type 1) gray baked enamel paint, electrodeposited on
cleaned, phosphatized galvannealed steel (UL 50E Types 3R, 12) .

C. Conduit Entry: UL 50E Types 4, 4X, and 12 enclosures may not contain knockouts. UL S0E
Types 7 and 9 enclosures must be provided with threaded conduit openings in both endwalls.
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UL 50E Type 7/9 enclosures must be furnished with breather and drain kit to allow their use in
outdoor and wet location applications.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance of the Work.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
1. Commencement of work will indicate Installer's acceptance of areas and conditions as
satisfactory.
3.2 SELECTION OF ENCLOSURES
A. Indoor, Dry and Clean Locations: UL 50E, Type 1 .
1. Outdoor Locations: UL 50E, Type 3R .
3.3 INSTALLATION
A.  Comply with manufacturer's published instructions.
B.  Special Techniques:

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

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

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

4. Install fuses in fusible devices.

34 IDENTIFICATION
A.  Comply with requirements in Section 26 05 53 "Identification for Electrical Systems."

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

2. Label each enclosure with engraved metal or laminated-plastic nameplate.
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3.5

3.6

3.7

ADJUSTING

Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

PROTECTION

After installation, protect enclosed switches and circuit breakers from construction activities.
Remove and replace items that are contaminated, defaced, damaged, or otherwise caused to be
unfit for use prior to acceptance by Owner.

MAINTENANCE

Infrared Scanning of Enclosed Switches and Breakers: Two months after Substantial
Completion, perform infrared scan of joints and connections. Remove covers so joints and
connections are accessible to portable scanner. Take visible light photographs at same locations
and orientations as infrared scans for documentation to ensure follow-on scans match same
conditions for valid comparison.

1. Instruments and Equipment: Use infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide calibration
record for device.

2. Follow-up Infrared Scanning: Perform two follow-up infrared scans of enclosed switches
and breakers, one at four months and another at 11 months after Substantial Completion.
3. Instrument: Use infrared-scanning device designed to measure temperature or to detect

significant deviations from normal values. Provide documentation of device calibration.

4. Report: Prepare certified report that identifies units checked and that describes scanning
results. Include notation of deficiencies detected, remedial actions taken, and scanning
observations after remedial action.

END OF SECTION 26 28 16
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