Outpatient Services Center
G.V. (Sonny) Montgomery VA Medical Center, Jackson, MS

SECTION 26 22 00
LOW-VOLTAGE TRANSFORMERS
PART 1 — GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and
testing of low-voltage dry-type general-purpose transformers, indicated
as transformers in this section.

1.2 RELATED WORK
A Section 03 30 00, CAST-IN-PLACE CONCRETE: Requirements for concrete
equipment pads.

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

E. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit.

1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Include electrical ratings, dimensions, mounting details,
materials, required clearances, terminations, weight, temperature
rise, wiring and connection diagrams, plan, front, side, and rear
elevations, accessories, and device nameplate data.

2. Manuals:

a. Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals including technical
data sheets and wiring diagrams.

1) Schematic signal and control diagrams, with all terminals
identified, matching terminal identification in the

transformers.
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2) Include information for testing, repair, troubleshooting,
assembly, disassembly, and factory recommended/required
periodic maintenance procedures and frequency.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the transformers conform
to the requirements of the drawings and specifications.

b. Certification by the Contractor that the transformers have been
properly installed, adjusted, and tested.

1.5 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the
extent referenced. Publications are referenced in the text by
designation only.

B. International Code Council (ICC):

IBC-12. . ... ... International Building Code

C. National Fire Protection Association (NFPA):

70-11. .. .. National Electrical Code (NEC)

D. National Electrical Manufacturers Association (NEMA):

TP1-02. . . oo Guide for Determining Energy Efficiency for
Distribution Transformers
TR1-00. ..o i i e Transformers, Regulators, and Reactors
E. Underwriters Laboratories, Inc. (UL):
UL 506-08............... Standard for Specialty Transformers
UL 1561-11... ... ... ..... Dry-Type General Purpose and Power Transformers
F. United States Department of Energy
10 CFR Part 431......... Energy Efficiency Program for Certain
Commercial and Industrial Equipment
PART 2 - PRODUCTS
2.1 TRANSFORMERS

A. Unless otherwise specified, transformers shall be in accordance with
NEMA, NEC, and UL and as shown on the drawings.

B. Transformers shall have the following features:
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1.

2.
3.

Self-cooled by natural convection, isolating windings, indoor dry-
type. Autotransformers will not be accepted, except as specifically
allowed for buck-boost applications.

Rating and winding connections shall be as shown on the drawings.

Ratings shown on the drawings are for continuous duty without the

use of cooling fans.

Copper windings.

Insulation systems:

a. Transformers 30 kVA and larger: UL rated 428 °F system with an
average maximum rise by resistance of 302 °F in a maximum ambient
of 104 °F.

b. Transformers below 30 kVA: Same as for 30 kVA and larger or UL
239 °F

Core and coil assemblies:

in a maximum ambient of 104 °F.

a. Rigidly braced to withstand the stresses caused by short-circuit
currents and rough handling during shipment.

b. Cores shall be grain-oriented, non-aging, and silicon steel.

c. Coils shall be continuous windings without splices except for
taps.-

d. Coil loss and core loss shall be minimized for efficient
operation.

e. Primary and secondary tap connections shall be brazed or pressure
type.

f. Coil windings shall have end filters or tie-downs for maximum

strength.
Certified sound levels, determined in accordance with NEMA, shall

not exceed the following:

Transformer Rating Sound Level Rating
0 - 9 KVA 40 dB
10 - 50 KVA 45 dB
51 - 150 KVA 50 dB
151 - 300 KVA 55 dB
301 - 500 KVA 60 dB

IT not shown on drawings, nominal
NEMA .
Single phase transformers rated 15 kVA through 25 kVA shall have two

impedance shall be as permitted by

5% full capacity taps below normal rated primary voltage. All
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transformers rated 30 kVA and larger shall have two 2.5% full

capacity taps above, and four 2.5% full capacity taps below normal

rated primary voltage.

10. Core assemblies shall be grounded to their enclosures with adequate
flexible ground straps.

11. Enclosures:

a. Comprised of not less than code gauge steel.

b. Outdoor enclosures shall be NEMA 3R.

c. Temperature rise at hottest spot shall conform to NEMA Standards,
and shall not bake and peel off the enclosure paint after the
transformer has been placed in service.

d. Ventilation openings shall prevent accidental access to live
components.

e. The enclosure at the factory shall be thoroughly cleaned and
painted with manufacturer®s prime coat and standard finish.

12. Standard NEMA features and accessories, including ground pad,
lifting provisions, and nameplate with the wiring diagram and sound
level indicated.

13. Dimensions and configurations shall conform to the spaces designhated
for their installations.

14. Transformers shall meet the minimum energy efficiency values per
NEMA TP1 as listed below:

kVA Output
Rating |efficiency
€D
15 97
30 97.5
45 97.7
75 98
112.5 98.2
150 98.3
225 98.5
300 98.6
500 98.7
750 98.8
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PART 3 - EXECUTION
INSTALLATION

3.1

A

B.

Installation of transformers shall be in accordance with the NEC, as
recommended by the equipment manufacturer and as shown on the drawings.
Anchor transformers with rustproof bolts, nuts, and washers, in
accordance with manufacturer’s instructions, and as shown on drawings.

Install transformers with manufacturer®s recommended clearance from
wall and adjacent equipment for air circulation. Minimum clearance
shall be 150 mm (6 inches).

Construct concrete bases and anchor floor-mounting transformers
according to manufacturer®™s written instructions. Install transformers
on vibration pads designed to suppress transformer noise and

vibrations.

3.2 ACCEPTANCE CHECKS AND TESTS

A

Perform tests in accordance with the manufacturer®s recommendations.
In addition, include the following:
1. Visual Inspection and Tests:

a. Compare equipment nameplate data with specifications and approved
shop drawings.

b. Inspect physical and mechanical condition.

c. Inspect all fTield-installed bolted electrical connections, using
the calibrated torque-wrench method to verify tightness of
accessible bolted electrical connections.

d. Perform specific iInspections and mechanical tests as recommended
by manufacturer.

e. Verify correct equipment grounding.

f. Verify proper secondary phase-to-phase and phase-to-neutral
voltage after energizing and prior to connection to loads.

3.3 FOLLOW-UP VERIFICATION

A

Upon completion of acceptance checks, settings, and tests, the

contractor shall demonstrate that the transformers are in good

operating condition, and properly performing the intended function.
--—-END---
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SECTION 26 23 00
LOW-VOLTAGE SWITCHGEAR

PART 1 - GENERAL
1.1 DESCRIPTION

A.

This section specifies the furnishing, installation, connection, and
testing of low-voltage switchgear, indicated as switchgear in this

section.

1.2 RELATED WORK

A

K.
L.

Section 03 30 00, CAST-IN-PLACE CONCRETE: Requirements for concrete
equipment pads.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible fault currents.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits.
Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY:
Short circuit and coordination study, and requirements for a
coordinated electrical system.

Section 26 25 11, BUSWAYS: Feeder busways and fittings.

Section 26 43 13, SURGE PROTECTIVE DEVICES: For surge protective
devices integral to the switchgear.

1.3 QUALITY ASSURANCE

A

Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 FACTORY TESTS

A

B.

Switchgear shall be thoroughly tested at the factory, with the circuit

breakers in the connected position in their compartments. Tests shall

be in accordance with IEEE C37.20.1 and NEMA C37.51. Factory tests

shall be certified, and shall include the following tests:

1. Design tests.

2. Production tests.

3. Conformance tests.

The following additional tests shall be performed:

1. Verify that circuit breaker sizes and types correspond to drawings,
and the Overcurrent Protective Device Coordination Study.
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2.

4.

5.

7.

10.

Verify tightness of bolted electrical connections by calibrated
torque-wrench method in accordance with manufacturer’s published
data.

Verify correct barrier and shutter installation and operation.
Exercise all active components.

Inspect indicating devices for correct operation.

Perform an insulation-resistance test, phase to ground, on each bus
section, with phases not under test grounded, in accordance with
manufacturer’s published data.

Perform insulation-resistance tests on control wiring with respect
to ground. Applied potential shall be 500 V DC for 300-volt rated
cable and 1000 V DC for 600-volt rated cable, or as required if
solid-state components or control devices cannot tolerate the
applied voltage.

IT applicable, verify correct function of control transfer relays
located in the switchgear with multiple control power sources.
Perform phasing checks on double-ended or dual-source switchgear to

insure correct bus phasing from each source.

C. Furnish four (4) copies of certified manufacturer®s factory test

reports prior to shipment of the switchgear to ensure that the

switchgear has been successfully tested as specified.
1.5 SUBMITTALS
A. Submit six copies of the following In accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.

Shop Drawings:
a. Switchgear shop drawings shall be submitted simultaneously with
or after the Overcurrent Protective Device Coordination Study.
b. Submit sufficient information to demonstrate compliance with
drawings and specifications.
c. Prior to fabrication of switchgear, submit the following data for
approval:
1) Complete electrical ratings.
2) Circult breaker sizes.
3) Interrupting ratings.
4) Safety features.
5) Accessories and nameplate data.
6) Switchgear one line diagram, showing ampere rating, number of
bars per phase and neutral in each bus run (horizontal and
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vertical), bus spacing, equipment ground bus, and bus
material.

7) Elementary and interconnection wiring diagrams.

8) Technical data for each component.

9) Dimensioned exterior views of the switchgear.

10) Dimensioned section views of the switchgear.

11) Floor plan of the switchgear.

12) Foundation plan for the switchgear.

13) Provisions and required locations for external conduit and
wiring entrances.

14) Approximate design weights.

2. Manuals:

a. Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals, including
technical data sheets, wiring diagrams, and information for
ordering replacement parts.

1) Schematic signal and control diagrams, with all terminals
identified, matching terminal identification in the
switchgear.

2) Include information for testing, repair, trouble shooting,
assembly, disassembly, and factory recommended/required
periodic maintenance procedures and frequency.

3) Provide a replacement and spare parts list. Include a list of
tools and instruments for testing and maintenance purposes.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final iInspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that switchgear conforms to the
requirements of the drawings and specifications.

b. Certification by the Contractor that switchgear has been properly
installed, adjusted, and tested.

1.6 APPLICABLE PUBLICATIONS
A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata), form a part of this specification to the
extent referenced. Publications are referenced in the text by basic
designation only.
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B. Institute of Engineering and Electronic Engineers (IEEE):

C37.13-08. ... Low-voltage AC Power Circuit Breakers Used in
Enclosures

C37.20.1-07. ..o ... Metal-Enclosed Low-Voltage Power Circuit
Breaker Switchgear

C57.13-08. ... .. ... .. Instrument Transformers

C62.41.1-03. . ... ..... Surge Environment in Low-voltage (1000V and

less) AC Power Circuits

C62.45-92_ .. ... ....... Surge Testing for Equipment connected to Low-

Voltage AC Power Circuits

C. International Code Council (ICC):

IBC-12. .. . ... International Building Code
D. National Electrical Manufacturers Association (NEMA):
C37.51-10. .. oo Metal-Enclosed Low Voltage AC Power Circuit

Breaker Switchgear Assemblies — Conformance
Test Procedures

E. National Fire Protection Association (NFPA):

70-11. . ... National Electrical Code (NEC).
F. Underwriters Laboratories, Inc. (UL):
891-05 .. .. . .Lo... Switchboards
O77-07 - o e e e e e e e Safety Fused Power-Circuit Devices
1053-99. . ... Ground Fault Sensing and Relaying Equipment
1558-99. .. ... .... Metal-Enclosed Low-Voltage Power Circuit

Breaker Switchgear

PART 2 - PRODUCTS
2.1 GENERAL
A. Shall be in accordance with ANSI, IEEE, NEMA, NFPA, UL, as shown on the
drawings, and have the following features:

1.

2.
3.

Switchgear shall be a complete, grounded, continuous-duty, integral
assembly, metal clad, dead-front, dead-rear, self-supporting, indoor
type switchgear assembly. Incorporate devices shown on the drawings
and all related components required to fulfill operational and
functional requirements.

Switchgear shall be Type 1 front accessible.

Ratings shall not be less than shown on the drawings. Short circuit
ratings shall not be less than 100 KA.

Switchgear shall conform to the arrangements and details shown on

the drawings.
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7. Switchgear shall be assembled, connected, and wired at the factory
so that only external circuit connections are required at the
construction site. Split the structure only as required for shipping
and installation. Packaging shall provide adequate protection
against rough handling during shipment.

8. All non-current-carrying parts shall be grounded per Section 26 05
26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS for additional
requirements.

2.2 HOUSING
A_ Shall have the following features:

1. Frames and enclosures:

a. The assembly shall be braced with reinforcing gussets using
bolted connections to assure rectangular rigidity.

b. The enclosure shall be steel, leveled, and not less than the
gauge required by applicable publications.

c. Die-pierce the holes for connecting adjacent structures to insure
proper alignment, and to allow for future additions.

d. All bolts, nuts, and washers shall be zinc-plated steel.

2. Circuit breaker compartments:

a. An individual compartment shall be supplied for each circuit
breaker and each future circuit breaker as shown on the drawings.
Compartments shall be provided with isolated wireways for control
wiring between devices.

1) Separate each compartment so that the circuit breaker, buses,
and cable terminations are in separate compartments with steel
partitions or barriers of approved and properly installed
insulation.

2) Each compartment furnished with a circuit breaker (active or
spare) shall be fully equipped as noted on drawings and
specified below.

3) Each compartment noted as space for future circuit breaker, as
shown on drawings, shall be fully equipped for positioning and
connecting the breaker. Provide all equipment required to
implement the future breaker installation.

3. Auxiliary compartments:

a. Compartments shall be provided for auxiliaries, metering, and
transition or termination sections as required by the
manufacturer, and as shown on drawings. Compartments shall be
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4.

provided with isolated wireways for control wiring between
devices.

Compartment doors:

a. The doors shall permit convenient removal and interchanging of
circuit breakers between compartments. The doors shall be capable
of a swing approaching 180 degrees.

b. Concealed or semi-concealed hinges shall be provided to attach
the doors. Weld the hinges to the equipment structure and to the

compartment doors.

C. Finish:

1.

2.

All metal surfaces shall be thoroughly cleaned, phosphatized and
factory primed prior to applying baked enamel or lacquer finish.
Provide a light gray finish for indoor switchgear.

2.3 BUSES

A. Bus Bars and Interconnections:

1.

Provide copper phase and neutral buses, fully rated for the amperage
as shown on the drawings for the entire length of the switchgear.
Bus laminations shall have a minimum of 1/4 inch spacing.

Mount the buses on appropriately spaced insulators and brace to
withstand the available short circuit currents.

The bus and bus compartment shall be designed so that the acceptable
NEMA standard temperature rises are not exceeded.

Install a copper ground bus the full length of the switchgear
assembly.

Main Bonding Jumper: An un-insulated copper bus, size as shown on
drawings, shall interconnect the neutral and ground buses, when the
switchgear is used to establish the system common ground point.

All bolts, nuts, and washers shall be zinc-plated steel. Bolts shall
be torqued to the values recommended by the manufacturer.

Make provisions for future bus extensions by means of bolt holes or
other approved method.

2.4 LOW-VOLTAGE POWER CIRCUIT BREAKERS

A. General: Circuit breakers shall be dead front, draw out, stored energy

type with solid state trip devices. Arcing contacts shall be renewable.
B. Rating: Circuit breakers shall be 3 pole, 600 volts AC and below, 60

cycle with frame size, trip rating and functions, and system voltage as
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shown on drawings. Breakers shall have 30 cycle short time current
ratings.

Draw Out Mounting: Provide a racking mechanism to position and hold the
breaker in the connected, test, or disconnected position. Provide an
interlock to prevent movement of the breaker into or out of the
connected position unless the breaker is tripped open.

Trip Devices: Breakers shall be electrically and mechanically trip free
and shall have trip devices in each pole. Unless otherwise indicated
on drawings, each breaker shall have overcurrent and short-circuit trip
devices. Trip devices shall be of the solid state type with adjustable
pick-up settings, with both long time and short time elements, and
integral trip unit testing provisions. Devices shall have time-delay
band adjustment. Long-time delay element shall have inverse time
characteristics. Main circuit breakers shall not have instantaneous
trip function.

Position Indicator: Provide a mechanical indicator visible from the
front of the unit to indicate whether the breaker is open or closed.
Trip Button: Equip each breaker with a mechanical trip button
accessible from the front of the door.

Padlocking: Provisions shall be included for padlocking the breaker in
the open position.

Operation: Unless otherwise indicated herein or on the drawings,
breakers 1600 ampere frame size and less shall be manually operated.
Breakers larger than 1600 ampere frame size shall be electrically
operated.

2.7 SURGE PROTECTIVE DEVICE

A. Refer to Section 26 43 13, SURGE PROTECTIVE DEVICES.
2.8 METERING

A. Refer to Section 25 10 10, ADVANCED UTILITY METERING. Refer to
drawings for meter locations.

B. As necessary, provide compartment with a front hinged door to provide
safe isolated access to meters and all associated terminal and fuse
blocks for maintenance, calibration, or testing.

C. Provide current transformers for each meter. Current transformers shall
be wired to shorting-type terminal blocks.

D. Provide voltage transformers including primary fuses and secondary

protective devices for metering as shown on the drawings.
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2.9 OTHER EQUIPMENT

A. Furnish tools and accessories required for circuit breaker and

switchgear test, inspection, maintenance, and proper operation.

C. Circuit breaker removal equipment: Furnish a portable circuit breaker

removal lift and carriage for installation and removal of circuit

breakers.

2.10 CONTROL WIRING
A. Switchgear control wires shall not be less than No. 14 AWG copper 600 V

rated. Install wiring complete at the factory, adequately bundled and
protected. Provide separate control circuit fuses in each breaker
compartment and locate for ease of access and maintenance.

2.11 NAMEPLATES AND MIMIC BUS

A. Nameplates: For Normal Power system, provide laminated black phenolic

resin with white core with 1/2 inch engraved lettered nameplates next
to each circuit breaker. For Essential Electrical System, provide
laminated red phenolic resin with white core with 1/2 inch engraved
lettered nameplates next to each circuit breaker. Nameplates shall
indicate equipment served, spaces, or spares in accordance with one
line diagram shown on drawings. Nameplates shall be mounted with plated
screws on front of breakers or on equipment enclosure next to breakers.
Mounting nameplates only with adhesive is not acceptable.

Mimic Bus: Provide an approved mimic bus on front of each switchgear
assembly. Color shall be black for the Normal Power system and red for
the Essential Electrical System, either factory-painted plastic or
metal strips. Plastic tape shall not be used. Use symbols similar to
one line diagram shown on drawings. Plastic or metal strips shall be

mounted with plated screws.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Install switchgear in accordance with the NEC, as shown on the
drawings, and as recommended by the manufacturer.

Anchor switchgear with rustproof bolts, nuts, and washers not less than
1/2 inch diameter, in accordance with manufacturer’s instructions, and
as shown on drawings.

Interior Location. Mount switchgear on concrete slab. Unless otherwise
indicated, the slab shall be at least 4 inches thick. The top of the
concrete slab shall be approximately 4 inches above finished floor.
Edges above floor shall have 1/2 inch chamfer. The slab shall be of
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adequate size to project at least 8 inches beyond the equipment.

Provide conduit turnups and cable entrance space required by the

equipment to be mounted. Seal voids around conduit openings in slab

with water- and oil-resistant caulking or sealant. Cut off and bush

conduits 3 inches above slab surface. Concrete work shall be as
specified in Section 03 30 00, CAST-IN-PLACE CONCRETE.
3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform in accordance with the manufacturer®s recommendations. 1In

addition, include the following:

1. Visual Inspection and Tests:

a.

m.

Compare equipment nameplate data with specifications and approved
shop drawings.

Inspect physical, electrical, and mechanical condition.

Confirm correct application of manufacturer®™s recommended
lubricants.

Verify appropriate anchorage, required area clearances, and
correct alignment.

Verify that circuit breaker sizes and types correspond to
approved shop drawings.

Verifying tightness of accessible bolted electrical connections
by calibrated torque-wrench method, or performing thermographic
survey after energization.

Vacuum-clean switchgear enclosure interior. Clean switchgear
enclosure exterior.

Inspect insulators for evidence of physical damage or
contaminated surfaces.

Verify correct shutter installation and operation.

Exercise all active components.

Verify the correct operation of all sensing devices, alarms, and
indicating devices.

Verify that vents are clear.

Electrical tests:

a.
b.

Perform insulation-resistance tests on each bus section.

Perform insulation-resistance test on control wiring; do not
perform this test on wiring connected to solid-state components.
Perform phasing check on double-ended switchgear to ensure
correct bus phasing from each source.
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3.3 FOLLOW-UP VERIFICATION

A

Upon completion of acceptance checks, settings, and tests, the
Contractor shall show by demonstration in service that the switchgear
is in good operating condition and properly performing the intended
function.

3.4 TEMPORARY HEATING

A

Apply temporary heat to switchgear, according to manufacturer®s written
instructions, throughout periods when switchgear environment is not
controlled for temperature and humidity within manufacturer”s
stipulated service conditions.

3.5 WARNING SIGN

A

Mount on each entrance door of the switchgear room, approximately 5
feet above grade or floor, a clearly lettered warning sign for warning

personnel. The sign shall be attached with rustproof metal screws.

3.6 ONE LINE DIAGRAM AND SEQUENCE OF OPERATION

A

C.

At final inspection, an as-built one line diagram shall be laminated or
mounted under acrylic glass, and installed in a frame mounted in the
switchgear room or in the outdoor switchgear enclosure.

Furnish a written sequence of operation for the switchgear and
connected line side/load side electrical distribution equipment. The
sequence of operation shall be laminated or mounted under acrylic
glass, and installed in a frame mounted in the switchgear room or in
the outdoor switchgear enclosure.

Deliver an additional four copies of the as-built one line diagram and
sequence of operation to the Resident Engineer/COTR.

3.7 AS-LEFT TRIP UNIT SETTINGS

A

The trip unit settings shall be set in the field by an authorized
representative of the switchgear manufacturer per the approved
Overcurrent Protective Device Coordination Study in accordance with
Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY.
Post a durable copy of the "as-left” trip unit settings in a convenient
location in the switchgear room. Deliver four additional copies of the
settings to the Resident Engineer/COTR. Furnish this information prior
to the activation of the switchgear.

3.8 INSTRUCTION

A

Furnish the services of a factory-trained technician for two, 4-hour
training periods for instructing personnel in the maintenance and
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operation of the switchgear, on the dates requested by the Resident
Engineer/COTR.
---END---
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SECTION 26 24 13
DISTRIBUTION SWITCHBOARDS

PART 1 - GENERAL
1.1 DESCRIPTION

A.

This section specifies the furnishing, installation, connection, and
testing of the low-voltage circuit-breaker distribution switchboards,

indicated as switchboard(s) in this section.

1.2 RELATED WORK

A

I.
J.

Section 03 30 00, CAST-IN-PLACE CONCRETE: Requirements for concrete
equipment pads.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible fault currents.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit.
Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY:
Short circuit and coordination study, and requirements for a
coordinated electrical system.

Section 26 25 11, BUSWAYS: Feeder busway and fittings.

Section 26 43 13, SURGE PROTECTIVE DEVICES: Surge protective devices
for switchboards.

1.3 QUALITY ASSURANCE

A

Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 FACTORY TESTS

A

Switchboards shall be thoroughly tested at the factory to assure that
there are no electrical or mechanical defects. Tests shall be
conducted as per NEMA PB 2. Factory tests shall be certified.

The following additional tests shall be performed:

1. Verify that circuit breaker sizes and types correspond to drawings,
and the Overcurrent Protective Device Coordination Study.

2. Verify tightness of bolted electrical connections by calibrated
torque-wrench method in accordance with manufacturer’s published
data.

4. Exercise all active components.
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5. Perform an insulation-resistance test, phase to ground, on each bus
section, with phases not under test grounded, in accordance with
manufacturer’s published data.

6. Perform insulation-resistance tests on control wiring with respect
to ground. Applied potential shall be 500 V DC for 300-volt rated
cable and 1000 V DC for 600-volt rated cable, or as required if
solid-state components or control devices cannot tolerate the
applied voltage.

7. 1T applicable, verify correct function of control transfer relays
located in the switchboard with multiple control power sources.

8. Perform phasing checks on double-ended or dual-source switchboards
to iInsure correct bus phasing from each source.

C. Furnish four (4) copies of certified manufacturer®s factory test
reports prior to shipment of the switchboards to ensure that the
switchboards have been successfully tested as specified.

1.5 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Switchboard shop drawings shall be submitted simultaneously with
or after the Overcurrent Protective Device Coordination Study.

b. Submit sufficient information to demonstrate compliance with
drawings and specifications.

Cc. Prior to fabrication of switchboards, submit the following data
for approval:

1) Complete electrical ratings.

2) Circult breaker sizes.

3) Interrupting ratings.

4) Safety features.

5) Accessories and nameplate data.

6) Switchboard one line diagram, showing ampere rating, number of
bars per phase and neutral in each bus run (horizontal and
vertical), bus spacing, equipment ground bus, and bus
material.

7) Elementary and interconnection wiring diagrams.

8) Technical data for each component.

9) Dimensioned exterior views of the switchboard.

10) Dimensioned section views of the switchboard.
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11) Floor plan of the switchboard.

12) Foundation plan for the switchboard.

13) Provisions and required locations for external conduit and
wiring entrances.

14) Approximate design weights.

2. Manuals:

a. Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals, including
technical data sheets, wiring diagrams, and information for
ordering replacement parts.

1) Schematic signal and control diagrams, with all terminals
identified, matching terminal identification in the
switchboard.

2) Include information for testing, repair, trouble shooting,
assembly, disassembly, and factory recommended/required
periodic maintenance procedures and frequency.

3) Provide a replacement and spare parts list. Include a list of
tools and instruments for testing and maintenance purposes.

b. IT changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final iInspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the switchboards conform
to the requirements of the drawings and specifications.

b. Certification by the Contractor that the switchboards have been
properly installed, adjusted, and tested.

1.6 APPLICABLE PUBLICATIONS

A

Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by basic
designation only.

Institute of Engineering and Electronic Engineers (lIEEE):

C37.13-08. .. ... .. ...... Low Voltage AC Power Circuit Breakers Used in
Enclosures

C57.13-08. .. .. Instrument Transformers

C62.41.1-03. ... ... ...... Surge Environment in Low-voltage (1000V and

less) AC Power Circuits
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C62.45-92. .. ... ....... Surge Testing for Equipment connected to Low-

Voltage AC Power Circuits

C. International Code Council (ICC):

IBC-12. . . ... International Building Code

D. National Electrical Manufacturer®s Association (NEMA):
PB-2-06. .. ... .. ....... Dead Front Distribution Switchboards
PB-2.1-07. . e Proper Handling, Installation, Operation, and

Maintenance of Dead front Distribution
Switchboards Rated 600 Volts or Less

E. National Fire Protection Association (NFPA):

70-11. .. i National Electrical Code (NEC)
F. Underwriters Laboratories, Inc. (UL):
67-09. .. ... Panel Boards
489-09. .. oo Molded-Case Circuit Breakers, Molded-Case
Switches, and Circuit-Breaker Enclosures
891-05. . ... Switchboards
PART 2 - PRODUCTS
2.1 GENERAL

A. Shall be in accordance with ANSI, IEEE, NEMA, NFPA, UL, as shown on the

drawings, and have the following features:

1.

Switchboard shall be a complete, grounded, continuous-duty, integral
assembly, dead-front, dead-rear, self-supporting, indoor type
switchboard assembly. Incorporate devices shown on the drawings and
all related components required to fulfill operational and
functional requirements.

Ratings shall not be less than shown on the drawings. Short circuit
ratings shall not be less than the available fault current shown in
the Overcurrent Protective Device Coordination Study.

Switchboard shall conform to the arrangements and details shown on
the drawings.

Switchboards shall be assembled, connected, and wired at the factory
so that only external circuit connections are required at the
construction site. Split the structure only as required for shipping
and installation. Packaging shall provide adequate protection
against rough handling during shipment.

All non-current-carrying parts shall be grounded per Section 26 05
26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS for additional

requirements.
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8. Series rated switchboards are not allowed.
2.2 BASIC ARRANGEMENT
A Type 1: Switchboard shall be front accessible with the following
features:
1. Device mounting:
a. Main breaker: Individually mounted and compartmented or group
mounted with feeder breakers.
b. Feeder breakers: Group mounted.
2. Section alignment: As shown on the drawings.
3. Accessibility:
a. Main section line and load terminals: Front and side.
b. Distribution section line and load terminals: Front.
c. Through bus connections: Front and end.
4_ Bolted line and load connections.
5. Full height wiring gutter covers for access to wiring terminals.
2.3 HOUSING
A. Shall have the following features:
1. Frames and enclosures:
a. The assembly shall be braced with reinforcing gussets using
bolted connections to assure rectangular rigidity.
b. The enclosure shall be steel, leveled, and not less than the
gauge required by applicable publications.
c. Die-pierce the holes for connecting adjacent structures to insure
proper alignment, and to allow for future additions.
d. All bolts, nuts, and washers shall be zinc-plated steel.
B. Finish:
1. All metal surfaces shall be thoroughly cleaned, phosphatized and
factory primed prior to applying baked enamel or lacquer finish.
2. Provide a light gray finish for indoor switchboard.
2.4 BUSES
A. Bus Bars and Interconnections:
1. Provide copper phase and neutral buses, fully rated for the amperage
as shown on the drawings for the entire length of the switchboard.
Bus laminations shall have a minimum of 1/4 inch spacing.
2. Mount the buses on appropriately spaced insulators and brace to
withstand the available short circuit currents.
3. The bus and bus compartment shall be designed so that the acceptable

NEMA standard temperature rises are not exceeded.
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4. Install a copper ground bus the full length of the switchboard
assembly.

5. Main Bonding Jumper: An un-insulated copper bus, size as shown on
drawings, shall interconnect the neutral and ground buses, when the
switchboard is used to establish the system common ground point.

6. All bolts, nuts, and washers shall be zinc-plated steel. Bolts shall
be torqued to the values recommended by the manufacturer.

7. Make provisions for future bus extensions by means of bolt holes or
other approved method.

2.5 MAIN CIRCUIT BREAKERS
A. Type 1 or Type Il Switchboards: Provide molded case main circuit
breakers as shown on the drawings. Circuit breakers shall be the solid
state adjustable trip type.

1. Trip units shall have field adjustable tripping characteristics as
follows:

a. Long time pickup.
b. Long time delay.
c. Short time pickup.
d. Short time delay.
e. Instantaneous.

L Ground fault pickup.
g- Ground fault delay.

2. Breakers with same frame size shall be interchangeable with each
other.

3. Breakers shall be fully rated.
2.6 FEEDER CIRCUIT BREAKERS

A. Provide molded case circuit breakers as shown on the drawings.
C. Adjustable Trip Molded Case Circuit Breakers:

1. Provide molded case, solid state adjustable trip type circuit
breakers.

2. Trip units shall have field adjustable tripping characteristics as
follows:

a. Long time pickup.
b. Long time delay.
c. Short time pickup.
d. Short time delay.
e. Instantaneous.
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3. Breakers with same frame size shall be interchangeable with each

other.

2.8 SURGE PROTECTIVE DEVICES

A

Refer to Section 26 43 13, SURGE PROTECTIVE DEVICES.

2.9 METERING

A

B.

C.

Refer to Section 25 10 10, ADVANCED UTILITY METERING. Refer to
drawings for meter locations.

Provide current transformers for each meter. Current transformers shall
be wired to shorting-type terminal blocks.

Provide voltage transformers including primary fuses and secondary
protective devices for metering as shown on the drawings.

2.10 OTHER EQUIPMENT

A

Furnish tools and accessories required for circuit breaker and
switchboard test, inspection, maintenance, and proper operation.

2.11 CONTROL WIRING

A

Switchboard control wires shall not be less than No. 14 AWG copper 600
volt rated. Install wiring complete at the factory, adequately bundled
and protected. Provide separate control circuit fuses in each breaker
compartment and locate for ease of access and maintenance.

2.12 NAMEPLATES AND MIMIC BUS

A

Nameplates: For Normal Power system, provide laminated black phenolic
resin with white core with 1/2 inch engraved lettered nameplates next
to each circuit breaker. For Essential Electrical System, provide
laminated red phenolic resin with white core with 1/2 inch engraved
lettered nameplates next to each circuit breaker. Nameplates shall
indicate equipment served, spaces, or spares in accordance with one
line diagram shown on drawings. Nameplates shall be mounted with plated
screws on front of breakers or on equipment enclosure next to breakers.
Mounting nameplates only with adhesive is not acceptable.

Mimic Bus: Provide an approved mimic bus on front of each switchboard
assembly. Color shall be black for the Normal Power system and red for
the Essential Electrical System, either factory-painted plastic or
metal strips. Plastic tape shall not be used. Use symbols similar to
one line diagram shown on drawings. Plastic or metal strips shall be
mounted with plated screws.
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PART 3 - EXECUTION

3.1

A

INSTALLATION

Install switchboards in accordance with the NEC, as shown on the
drawings, and as recommended by the manufacturer.

Anchor switchboards with rustproof bolts, nuts, and washers not less
than 1/2 inch diameter, in accordance with manufacturer’s instructions,
and as shown on drawings.

Interior Location. Mount switchboard on concrete slab. Unless
otherwise indicated, the slab shall be at least 4 inches thick. The top
of the concrete slab shall be approximately 4 inches above finished
floor. Edges above floor shall have 1/2 inch chamfer. The slab shall be
of adequate size to project at least 8 inches beyond the equipment.
Provide conduit turnups and cable entrance space required by the
equipment to be mounted. Seal voids around conduit openings in slab
with water- and oil-resistant caulking or sealant. Cut off and bush
conduits 3 inches above slab surface. Concrete work shall be as
specified in Section 03 30 00, CAST-IN-PLACE CONCRETE.

3.2 ACCEPTANCE CHECKS AND TESTS

A.

Perform in accordance with the manufacturer®s recommendations. In
addition, include the following:
1. Visual Inspection and Tests:

a. Compare equipment nameplate data with specifications and approved
shop drawings.

b. Inspect physical, electrical, and mechanical condition.

c. Verify appropriate anchorage, required area clearances, and
correct alignment.

d. Verify that circuit breaker sizes and types correspond to
approved shop drawings.

e. Verifying tightness of accessible bolted electrical connections
by calibrated torque-wrench method, or performing thermographic
survey after energization.

g- Vacuum-clean switchboard enclosure interior. Clean switchboard
enclosure exterior.

h. Inspect insulators for evidence of physical damage or

contaminated surfaces.

i. Verify correct shutter installation and operation.

J- Exercise all active components.
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k. Verify the correct operation of all sensing devices, alarms, and
indicating devices.
1. Verify that vents are clear.
2. Electrical tests:
a. Perform insulation-resistance tests on each bus section.
b. Perform insulation-resistance test on control wiring; do not
perform this test on wiring connected to solid-state components.
c. Perform phasing check on double-ended switchboards to ensure
correct bus phasing from each source.
3.3 FOLLOW-UP VERIFICATION

A. Upon completion of acceptance checks, settings, and tests, the
Contractor shall show by demonstration in service that the switchboard
is in good operating condition and properly performing the intended
function.

3.4 WARNING SIGN

A. Mount on each entrance door of the switchboard room, approximately 5
feet above grade or floor, a clearly lettered warning sign for warning
personnel. The sign shall be attached with rustproof metal screws.

3.5 ONE LINE DIAGRAM AND SEQUENCE OF OPERATION

A. At final inspection, an as-built one line diagram shall be laminated or
mounted under acrylic glass, and installed in a frame mounted in the
switchboard room or in the outdoor switchboard enclosure.

C. Deliver an additional four copies of the as-built one line diagram to
the Resident Engineer/COTR.

3.6 AS-LEFT TRIP UNIT SETTINGS

A. The trip unit settings shall be set in the field by an authorized
representative of the switchboard manufacturer per the approved
Electrical System Protective Device Study in accordance with Section 26
05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY.

C. Post a durable copy of the "as-left"” trip unit settings in a convenient
location in the switchboard room. Deliver four additional copies of the
settings to the Resident Engineer/COTR. Furnish this information prior
to the activation of the switchboard.

3.7 INSTRUCTION

A. Furnish the services of a factory-trained technician for one, 4-hour
training period for instructing personnel in the maintenance and
operation of the switchboards, on the dates requested by the Resident
Engineer/COTR.
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———END---
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SECTION 26 24 16
PANELBOARDS
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of

panelboards.
1.2 RELATED WORK

A. Section 09 91 00, PAINTING: Painting of panelboards.

B. Section 25 10 10, ADVANCED UTILITY METERING: Requirements for
electrical metering.

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

E. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits.

G. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY:
Short circuit and coordination study, and requirements for a
coordinated electrical system.

H. Section 26 09 23, LIGHTING CONTROLS: Lighting controls integral to
panelboards.

I. Section 26 43 13, SURGE PROTECTIVE DEVICES: Surge protective devices
integral to panelboards.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate compliance with
drawings and specifications.
b. Include electrical ratings, dimensions, mounting details,
materials, required clearances, terminations, weight, circuit
breakers, wiring and connection diagrams, accessories, and

nameplate data.
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2. Manuals:

a. Submit, simultaneously with the shop drawings, complete
maintenance and operating manuals including technical data
sheets, wiring diagrams, and information for ordering circuit
breakers and replacement parts.

1) Include schematic diagrams, with all terminals identified,
matching terminal identification in the panelboards.

2) Include information for testing, repair, troubleshooting,
assembly, and disassembly.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the panelboards conform to
the requirements of the drawings and specifications.

b. Certification by the Contractor that the panelboards have been
properly installed, adjusted, and tested.

1.5 APPLICABLE PUBLICATIONS
A_ Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the
extent referenced. Publications are referenced in the text by
designation only.
B. International Code Council (ICC):

IBC-12. . ... ... International Building Code
C. National Electrical Manufacturers Association (NEMA):
PB 1-11.. .. ... ... .... Panelboards
250-08. ... Enclosures for Electrical Equipment (1,000V
Maximum)

D. National Fire Protection Association (NFPA):

70-11. . .. National Electrical Code (NEC)

70E-12. . ... Standard for Electrical Safety in the Workplace
E. Underwriters Laboratories, Inc. (UL):

50-95. . ... Enclosures for Electrical Equipment

67-09. .. ... Panelboards

489-09. .. .. Molded Case Circuit Breakers and Circuit

Breaker Enclosures
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PART 2 - PRODUCTS
2.1 GENERAL REQUIREMENTS

A

B.

K.

Panelboards shall be in accordance with NEC, NEMA, UL, as specified,
and as shown on the drawings.

Panelboards shall have main breaker or main lugs, bus size, voltage,
phases, number of circuit breaker mounting spaces, top or bottom feed,
flush or surface mounting, branch circuit breakers, and accessories as
shown on the drawings.

Panelboards shall be completely factory-assembled with molded case
circuit breakers and integral accessories as shown on the drawings or
specified herein.

Non-reduced size copper bus bars, rigidly supported on molded
insulators, and fabricated for bolt-on type circuit breakers.

Bus bar connections to the branch circuit breakers shall be the
“distributed phase” or “phase sequence” type.

Mechanical lugs furnished with panelboards shall be cast, stamped, or
machined metal alloys listed for use with the conductors to which they
will be connected.

Neutral bus shall be 100% rated, unless otherwise noted on drawings,
mounted on insulated supports.

Grounding bus bar shall be equipped with screws or lugs for the
connection of equipment grounding conductors.

Bus bars shall be braced for the available short-circuit current as
shown on the drawings, but not be less than 10,000 A symmetrical for
120/208 V and 120/240 V panelboards, and 14,000 A symmetrical for
277/480 V panelboards.

In two-section panelboards, the main bus in each section shall be full
size. The first section shall be furnished with subfeed lugs on the
line side of main lugs only, or through-feed lugs for main breaker type
panelboards, and have field-installed cable connections to the second
section as shown on the drawings. Panelboard sections with tapped bus
or crossover bus are not acceptable.

Series-rated panelboards are not permitted.

2.2 ENCLOSURES AND TRIMS

A

Enclosures:

1. Provide galvanized steel enclosures, with NEMA rating as shown on
the drawings or as required for the environmental conditions in
which installed.
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2. Enclosures shall not have ventilating openings.

3. Enclosures may be of one-piece formed steel or of formed sheet steel
with end and side panels welded, riveted, or bolted as required.

4_ Provide manufacturer’s standard option for pre-punched knockouts on
top and bottom endwalls.

5. Include removable inner dead front cover, independent of the
panelboard cover.

Trims:

1. Hinged “door-in-door” type.

2. Interior hinged door with hand-operated latch or latches, as
required to provide access only to circuit breaker operating
handles, not to energized parts.

3. Outer hinged door shall be securely mounted to the panelboard
enclosure with factory bolts, screws, clips, or other fasteners,
requiring a key or tool for entry. Hand-operated latches are not
acceptable.

4. Inner and outer doors shall open left to right.

5. Trims shall be flush or surface type as shown on the drawings.

2.3 MOLDED CASE CIRCUIT BREAKERS

A

B.
C.

Circuit breakers shall be per UL, NEC, as shown on the drawings, and as
specified.

Circuit breakers shall be bolt-on type.

Circuit breakers shall have minimum interrupting rating as required to
withstand the available fault current, but not less than:

1. 120/208 V Panelboard: 10,000 A symmetrical.

2. 120/240 V Panelboard: 10,000 A symmetrical.

3. 277/480 V Panelboard: 14,000 A symmetrical.

Circuit breakers shall have automatic, trip free, non-adjustable,
inverse time, and instantaneous magnetic trips for less than 400 A
frame. Circuit breakers with 400 A frames and above shall have magnetic
trip, adjustable from 5x to 10x. Breaker trip setting shall be set in
the field, based on the approved protective device study as specified
in Section 26 05 71, ELECTRICAL SYSTEM PROTECTIVE DEVICE STUDY.

Circuit breaker features shall be as follows:

1. A rugged, integral housing of molded insulating material.

2. Silver alloy contacts.

3. Arc quenchers and phase barriers for each pole.

4. Quick-make, quick-break, operating mechanisms.
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5. A trip element for each pole, thermal magnetic type with long time
delay and instantaneous characteristics, a common trip bar for all
poles and a single operator.

6. Electrically and mechanically trip free.

7. An operating handle which indicates closed, tripped, and open
positions.

8. An overload on one pole of a multi-pole breaker shall automatically
cause all the poles of the breaker to open.

9. Ground fault current interrupting breakers, shunt trip breakers,
lighting control breakers (including accessories to switch line
currents), or other accessory devices or functions shall be provided

where shown on the drawings.

2.4 SURGE PROTECTIVE DEVICES

A

Where shown on the drawings, furnish panelboards with integral surge
protective devices. Refer to Section 26 43 13, SURGE PROTECTIVE
DEVICES.

PART 3 - EXECUTION
3.1 INSTALLATION

A.

B.

Installation shall be in accordance with the manufacturer’s
instructions, the NEC, as shown on the drawings, and as specified.
Locate panelboards so that the present and future conduits can be
conveniently connected.

Install a printed schedule of circuits in each panelboard after
approval by the Resident Engineer. Schedules shall reflect final load
descriptions, room numbers, and room names connected to each circuit
breaker. Schedules shall be printed on the panelboard directory cards
and be installed in the appropriate panelboards

Mount panelboards such that the maximum height of the top circuit
breaker above the finished floor shall not exceed 78 inches.

Provide blank cover for each unused circuit breaker mounting space.
For panelboards located in areas accessible to the public, paint the
exposed surfaces of the trims with finishes to match surrounding
surfaces after the panelboards have been installed. Do not paint
nameplates.

Panelboard enclosures shall not be used for conductors feeding through,
spliced, or tapping off to other enclosures or devices.
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3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform in accordance with the manufacturer®s recommendations. In

addition, include the following:

1. Visual Inspection and Tests:

a.

b.

C.
d.

f.

Compare equipment nameplate data with specifications and approved
shop drawings.

Inspect physical, electrical, and mechanical condition.

Verify appropriate anchorage and required area clearances.

Verify that circuit breaker sizes and types correspond to
approved shop drawings.

To verify tightness of accessible bolted electrical connections,
use the calibrated torque-wrench method or perform thermographic
survey after energization.

Vacuum-clean enclosure interior. Clean enclosure exterior.

3.3 FOLLOW-UP VERIFICATION

A. Upon completion of acceptance checks, settings, and tests, the

Contractor shall demonstrate that the panelboards are in good operating

condition and properly performing the intended function.

———END---
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SECTION 26 25 11
BUSWAYS

PART 1 - GENERAL
1.1 DESCRIPTION

A.

This section specifies the furnishing, installation, connection, and

testing of busways for use in electrical systems rated 600 V and below.

1.2 RELATED WORK

A

B.

Section 07 84 00, FIRESTOPPING: Sealing around busway penetrations to
maintain the integrity of fire-resistant rated construction.

Section 07 92 00, JOINT SEALANTS: Sealing around busway penetrations
through the building envelope to prevent moisture migration into the
building.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:

Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

. Section 26 24 16, PANELBOARDS: Circuit breakers for use in plug-in

busway .

. Section 26 29 21, ENCLOSED SWITCHES AND CIRCUIT BREAKERS: Switches and

fuses for use in plug-in busway.

1.3 QUALITY ASSURANCE

A.

Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A.

Submit six copies of the following In accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate compliance with
drawings and specifications.
b. Submit the following data for approval:

1) Electrical ratings, dimensions, mounting details and position,
mounting method, vertical supports, materials, fire stops, and
weatherproofing.

2) Detailed coordinated connections to equipment terminations
such as switchgear, switchboards, and transformers.

3) Coordination Drawings: Submit floor plans and sections, drawn
to scale. Include bus assembly layouts and relationships
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between components and adjacent structural, mechanical, and
electrical elements. Indicate vertical and horizontal
enclosed busway runs, offsets, transitions, and clearances for
access above and to the side of enclosed busways. Indicate
vertical elevation of busway above the floor or bottom of
structure. Indicate support locations, type of support, and
weight on each support.

2. Manuals:

a. Submit complete maintenance and operating manuals including
technical data sheets, and information for ordering replacement
parts.

1) Include information for testing, repair, troubleshooting,
assembly, and disassembly.

b. IT changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the busway conforms to the
requirements of the drawings and specifications.

b. Certification by the Contractor that the busway has been properly
installed, adjusted, and tested.

1.5 APPLICABLE PUBLICATIONS
A. Publications listed below (including amendments, addenda, revisions,
supplement and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by the basic
designation only.
B. International Code Council (ICC):

IBC-12. . ... . ..... International Building Code
C. National Electrical Manufacturers Association (NEMA):
BU 1-02. ... ... Busways
BU 1.1-10............... General Instructions for Handling,

Installation, Operation and Maintenance of
Busway Rated 600 Volts or Less
BU 1.2-08. ... ... ... Application Information for Busway Rated 600
Volts or Less
D. National Fire Protection Association (NFPA):
70-11. ... National Electrical Code (NEC)
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E. Underwriters Laboratories Inc. (UL):
857-09. . .. ... Busways

PART 2 - PRODUCTS
2.1 MATERIAL

A. Busway shall be in accordance with NEMA and UL.

B. Busway shall be rated as shown on the drawings.

C. Busway shall have the following features:
1.

For indoor locations; plug-in type, totally enclosed and moisture

resistant.

Short circuit current rating shall not be less than 42,000 A, or as

required to withstand the available fault current shown on the

drawings, whichever is higher.

3-phase, 4-wire, with full neutral, except where 3-phase, 3-wire is

shown on the drawings.

Internal 50%-rated ground bus bar. Busway housing is not allowed to

serve as the equipment grounding conductor.

All bus bars, phase, neutral, and ground, for each busway shall be

within a single housing.

Bus Bars:

a. Shall be full round edge rectangular copper of sufficient cross-
section to provide full current rating without exceeding a
temperature rise of 55° C above a 40° C ambient.

b. Interconnection joints shall be tin or silver plated, with steel
bolts, nuts, and Belleville washers.

c. Shall be completely insulated with flame-retardant, track-
resistant, self-extinguishing insulation.

Housings:

a. Shall be steel or aluminum, with continuous mounting rails.

b. Shall be thoroughly cleaned and painted at the factory with
primer and the manufacturer®s standard finish.

c. Shall have rustproof metal hardware.

Provide external flanges and weatherproofing at busway entrances
to buildings.

e. For busways that pass through fire-resistant rated construction,
incorporate listed fire stops within the busway housings and
external flanges.
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D.

f. Install expansion fittings in the busway runs in compliance with
the manufacturer®s standard recommendations.

g- The temperature rise at any point on the housing shall not exceed
30° C above an ambient temperature of 40° C.

9. Busway shall not be reduced in size at any point.

10. Provide manufacturer’s fittings and accessories, including but not
limited to elbows, tees, tap boxes, transformer taps, end boxes,
expansion Fittings, offsets, adapters, hangers, and mounting
hardware.

Dimensions and Configuration:

1. Configure within the space designated for busway installation.

2. Coordinate busway routing with equipment installation by other
trades to avoid conflicts.

3. Make final field measurements and check them with the busway
coordination drawings prior to authorization of fabrication of the

busways.

2.2 PLUG-IN TYPE BUSWAY

A

Plug-in busway shall be available in standard trade lengths, with plug-
in openings provided on both sides of the busway sections. Plug-in
covers shall prohibit dirt and debris from entering contact plug-in
openings in the busway. The contact surfaces for bus plug stabs shall
be tin- or silver-plated and of the same material, thickness, and
rating as the phase bars. A standard housing ground connection shall be
supplied in each plug-in opening.

Plug-in units of the types and ratings indicated on the drawings and
specifications shall be supplied. Plug-in units shall be mechanically
interlocked with the busway housing to prevent their installation or
removal while the switch is in the “ON” position. The enclosure of any
plug-in unit shall make positive ground connection to the duct housing
before the stabs make contact with the bus bars. All plug-in units
shall be equipped with an interlock that can be defeated to prevent the
cover from being opened while the plug-in unit is in the “ON” position,
and to prevent accidental closing while the cover is open. The plug-in
units shall be provided with a means for padlocking. The operating
handle and mechanism shall remain in control of the plug-in unit at all
times, permitting easy operation by means of a hook stick or chain. All
plug-in units shall be interchangeable without alteration or

modification of plug-in busway.
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C.

Fusible-type plug-in units shall have a quick-make/quick-break
disconnect switch and positive pressure fuse clips. Provide fuses as
specified in Section 26 29 21, ENCLOSED SWITCHES AND CIRCUIT BREAKERS,
and as shown on the drawings.

Circuit breaker-type plug-in units shall have an interrupting rating
matching that of the feeder breaker serving the busway. All circuit
breaker plug-in devices shall be of the same manufacturer as the
busway. Circuit breakers shall be as specified in Section 26 24 16,
PANELBOARDS.

PART 3 - EXECUTION
3.1 INSTALLATION

A

B.

Install busways as required by the NEC and the manufacturer-s
requirements.

Support busways as required by the NEC and as required by
manufacturer’s shop drawings.

Coordinate all of the busway terminations to equipment to ensure proper
phasing.

Tighten bolted connections with a torque wrench to values as required
by the manufacturer.

Install expansion fittings at locations where busways cross building
expansion joints. Install at other locations so distance between
expansion Fittings does not exceed manufacturer®s recommended distance
between fittings.

Install fire-stop assemblies per Section 07 84 00, FIRESTOPPING where
busways penetrate fire-resistant construction.

Install weatherproofing fittings and flanges where busways penetrate
exterior elements such as walls or roofs. Seal around openings to make
weathertight according to Section 07 92 00, JOINT SEALANTS.

3.2 ACCEPTANCE CHECKS AND TESTS

A

Perform manufacturer’s required field tests in accordance with the
manufacturer®s recommendations. In addition, include the following:
1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specifications and approved
shop drawings.
Inspect physical, electrical, and mechanical condition.
c. Verify appropriate anchorage, required area clearances, and

correct alignment.

26 25 11 - 5



Outpatient Services Center
G.V. (Sonny) Montgomery VA Medical Center, Jackson, MS

d. Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method, or performing thermographic
survey after energization.

e. Verify appropriate equipment grounding.

2. Electrical Tests:

a. After installation, test busway phase-to-phase and phase-to-
ground resistance with an insulation resistance tester.
Resulting values shall not be less than one megohm.

3.3 FOLLOW-UP VERIFICATION
A. Upon completion of acceptance checks and tests, the Contractor shall
show by demonstration in service that the busway is in good operating
condition and properly performing the intended function.
B. After the busways have been energized for not less than 30 days, repeat
the torque wrench tightening of all bolt connections.
--—-END---
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SECTION 26 27 26
WIRING DEVICES

PART 1 - GENERAL
1.1 DESCRIPTION

A

This section specifies the furnishing, installation, connection, and

testing of wiring devices.

1.2 RELATED WORK

A

E.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements that are common to more than one section of
Division 26.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and
boxes.

Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Cables and wiring.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

Section 26 51 00, INTERIOR LIGHTING: Fluorescent ballasts and LED

drivers for use with manual dimming controls.

1.3 QUALITY ASSURANCE

A

Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A

Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Include electrical ratings, dimensions, mounting details,
construction materials, grade, and termination information.

2. Manuals:

a. Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals, including
technical data sheets and information for ordering replacement
parts.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

26 27 26 - 1



Outpatient Services Center
G.V. (Sonny) Montgomery VA Medical Center, Jackson, MS

3. Certifications: Two weeks prior to final inspection, submit the

following.

a. Certification by the manufacturer that the wiring devices conform
to the requirements of the drawings and specifications.

b. Certification by the Contractor that the wiring devices have been
properly installed and adjusted.

1.5 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,

supplements and errata) form a part of this specification to the extent

referenced. Publications are referenced in the text by basic

designation only.

B. National Fire Protection Association (NFPA):

70-11. .. i National Electrical Code (NEC)
99-12. . Health Care Facilities
C. National Electrical Manufacturers Association (NEMA):
WD 1-10. ..o General Color Requirements for Wiring Devices
WD 6-08 ... Wiring Devices — Dimensional Specifications

D. Underwriter’s Laboratories, Inc. (UL):

B-11. ... Surface Metal Raceways and Fittings
20-10. . oo General-Use Snap Switches

231-07. oo Power Outlets

467-07 - - o e e e e Grounding and Bonding Equipment
498-07 . o oo e Attachment Plugs and Receptacles
943-11. . .. Ground-Fault Circuit-Interrupters
1449-07 . .« oo i Surge Protective Devices

1472-96. . . . oo .. Solid State Dimming Controls

PART 2 - PRODUCTS

2.1 RECEPTACLES
A. General: All receptacles shall comply with NEMA, NFPA, UL, and as shown

on the drawings.

1.

Mounting straps shall be plated steel, with break-off plaster ears
and shall include a self-grounding feature. Terminal screws shall
be brass, brass plated or a copper alloy metal.

Receptacles shall have provisions for back wiring with separate
metal clamp type terminals (four minimum) and side wiring from four
captive-held binding screws.
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B. Duplex Receptacles: Hospital-grade, single phase, 20 ampere, 120 volts,
2-pole, 3-wire, NEMA 5-20R,with break-off feature for two-circuit

operation.

1.

2.

Bodies shall be ivory in color. Color to be confirmed with the

Architect.

Switched duplex receptacles shall be wired so that only the top

receptacle is switched. The lower receptacle shall be unswitched.

Duplex Receptacles on Emergency Circuit:

a. In rooms without emergency powered general lighting, the
emergency receptacles shall be of the self-illuminated type.

Ground Fault Interrupter Duplex Receptacles: Shall be an integral

unit, hospital-grade, suitable for mounting in a standard outlet

box, with end-of-life indication and provisions to isolate the face
due to improper wiring.

a. Ground fault interrupter shall be consist of a differential
current transformer, solid state sensing circuitry and a circuit
interrupter switch. Device shall have nominal sensitivity to
ground leakage current of 4-6 milliamperes and shall function to
interrupt the current supply for any value of ground leakage
current above five milliamperes (+ or — 1 milliampere) on the
load side of the device. Device shall have a minimum nominal
tripping time of 0.025 second.

b. Ground Fault Interrupter Duplex Receptacles (not hospital-grade)
shall be the same as ground fault interrupter hospital-grade
receptacles except for the hospital-grade listing.

Safety Type Duplex Receptacles:

a. Bodies shall be gray in color. Color to be confirmed with the
Architect.

1) Shall permit current to flow only while a standard plug is in
the proper position in the receptacle.

2) Screws exposed while the wall plates are in place shall be the
tamperproof type.

Duplex Receptacles (not hospital grade): Shall be the same as

hospital grade duplex receptacles except for the hospital grade

listing and as follows.

a. Bodies shall be ivory nylon. Color to be confirmed with the
Architect.
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C.

D.

Receptacles; 20, 30, and 50 ampere, 250 Volts: Shall be complete with

appropriate cord grip plug.

Weatherproof Receptacles: Shall consist of a duplex receptacle, mounted

in box with a gasketed, weatherproof, cast metal cover plate and cap

over each receptacle opening. The cap shall be permanently attached to
the cover plate by a spring-hinged flap. The weatherproof integrity
shall not be affected when heavy duty specification or hospital grade
attachment plug caps are inserted. Cover plates on outlet boxes mounted
flush in the wall shall be gasketed to the wall in a watertight manner.

Surge Protective (TVSS) Receptacles shall have integral surge

suppression in line to ground, line to neutral, and neutral to ground

modes.

1. TVSS Components: Multiple metal-oxide varistors; with a nominal
clamp-level rating of 400 Volts and minimum single transient pulse
energy dissipation of 210 Joules.

2. Active TVSS Indication: LED, visible in face of device to indicate
device is active or no longer in service.

Cable Reel Receptacles:

1. Reel shall have a heavy-duty spring motor, with self-contained
rewind power and non-sparking ratchet assembly, a 4-way roller and
adjustable cable stop, and a safety chain. Reel shall lock when
desired cable has been payed out, and unlock and retract when cable
is pulled to release lock.

2. Reel shall be provided with minimum 40 foot [12m] cable rated for 20
A with required phase conductors, neutral, and equipment grounding
conductor. Provide device with NEMA configuration as shown or
described on the plans.

2.2 TOGGLE SWITCHES

A

Toggle switches shall be totally enclosed tumbler type with nylon

bodies. Handles shall be ivory in color unless otherwise specified or

shown on the drawings. Switches served by emergency power shall be red

in color. Color to be confirmed with the Architect.

1. Switches installed in hazardous areas shall be explosion-proof type
in accordance with the NEC and as shown on the drawings.

2. Shall be single unit toggle, butt contact, quiet AC type, heavy-duty
general-purpose use with an integral self-grounding mounting strap
with break-off plasters ears and provisions for back wiring with
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C.
D.

separate metal wiring clamps and side wiring with captive-held
binding screws.
3. Switches shall be rated 20 amperes at 120-277 Volts AC.
MANUAL DIMMING CONTROL
Electronic full-wave manual slide dimmer with on/off switch and audible
frequency and EMI/RFI1 suppression filters.
Manual dimming controls shall be fully compatible with LED dimming
driver and be approved by the driver manufacturer, shall operate over
full specified dimming range, and shall not degrade the performance or
rated life of the electronic dimming ballast/driver and lamp/light
source.
Provide single-pole or three-way, as shown on the drawings.
Manual dimming control and faceplates shall be ivory in color unless
otherwise specified. Color to be confirmed with the Architect.

2.4 WALL PLATES

A

C.

Wall plates for switches and receptacles shall be type 302 stainless
steel. Oversize plates are not acceptable.

For receptacles or switches mounted adjacent to each other, wall plates
shall be common for each group of receptacles or switches.

In areas requiring tamperproof wiring devices, wall plates shall be
type 302 stainless steel, and shall have tamperproof screws and beveled
edges.

Duplex Receptacles on Emergency Circuit: Wall plates shall be type 302
stainless steel, with the word “EMERGENCY” engraved in 1/4 inch red
letters.

2.5 SURFACE MULTIPLE-OUTLET ASSEMBLIES

A

Shall have the following features:

1. Enclosures:

a. Thickness of steel shall be not less than 0.040 inch for base and
cover. See drawings for dimensional information. The enclosures
shall be thoroughly cleaned, phosphatized, and painted at the
factory with primer and the manufacturer®s standard baked enamel
finish.

2. Receptacles shall be duplex, hospital grade in areas required by NEC
517. See paragraph "RECEPTACLES® in this Section. Device cover
plates shall be the manufacturer®s standard corrosion resistant
finish and shall not exceed the dimensions of the enclosure.
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3. Unless otherwise shown on drawings, receptacle spacing shall be (24
inches on centers.

4_ Conductors shall be as specified in Section 26 05 19, LOW-VOLTAGE
ELECTRICAL POWER CONDUCTORS AND CABLE.

5. Installation fittings shall be the manufacturer’s standard bends,
offsets, and device brackets, inside couplings, wire clips, elbows,
and other components as required for a complete system.

6. Bond the assemblies to the branch circuit conduit system.

PART 3 - EXECUTION
3.1 INSTALLATION

A.

B.

Installation shall be in accordance with the NEC and as shown as on the
drawings.

Install wiring devices after wall construction and painting is
complete.

The ground terminal of each wiring device shall be bonded to the outlet
box with an approved green bonding jumper, and also connected to the
branch circuit equipment grounding conductor .

Outlet boxes for toggle switches and manual dimming controls shall be
mounted on the strike side of doors.

Provide barriers in multigang outlet boxes to comply with the NEC.
Coordinate the electrical work with the work of other trades to ensure
that wiring device flush outlets are positioned with box openings aligned
with the face of the surrounding finish material. Pay special attention
to installations in cabinet work, and in connection with laboratory
equipment.

Exact field locations of floors, walls, partitions, doors, windows, and
equipment may vary from locations shown on the drawings. Prior to
locating sleeves, boxes and chases for roughing-in of conduit and
equipment, the Contractor shall coordinate exact field location of the
above i1tems with other trades.

Install wall switches 48 inches above floor, with the toggle OFF position
down.

Install wall dimmers 48 inches above floor.

Install receptacles 18 inches above floor, and 6 inches above counter
backsplash or workbenches. Install specific-use receptacles at heights
shown on the drawings.

Install vertically mounted receptacles with the ground pin up. Install
horizontally mounted receptacles with the ground pin to the right.

26 27 26 - 6



Outpatient Services Center
G.V. (Sonny) Montgomery VA Medical Center, Jackson, MS

L. When required or recommended by the manufacturer, use a torque

screwdriver. Tighten unused terminal screws.

M. Label

device plates with a permanent adhesive label listing panel and

circuit feeding the wiring device.
3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform manufacturer’s required field checks in accordance with the

manufacturer®s recommendations. In addition, include the following:

1. Visual Inspection and Tests:

a.
b.

d.

Inspect physical and electrical condition.

Vacuum-clean surface metal raceway interior. Clean metal raceway
exterior.

Test wiring devices for damaged conductors, high circuit
resistance, poor connections, inadequate fault current path,
defective devices, or similar problems using a portable
receptacle tester. Correct circuit conditions, remove
malfunctioning units and replace with new, and retest as
specified above.

Test GFCI receptacles.

2. Healthcare Occupancy Tests:

a.

Test hospital grade receptacles for retention force per NFPA 99.
-——END---
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SECTION 26 29 21
ENCLOSED SWITCHES AND CIRCUIT BREAKERS
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of
fused and unfused disconnect switches (indicated as switches in this
section), and separately-enclosed circuit breakers for use in
electrical systems rated 600 V and below.

1.2 RELATED WORK

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground faults.

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits.

F. Section 26 24 16, PANELBOARDS: Molded-case circuit breakers.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate compliance with
drawings and specifications.
b. Submit the following data for approval:

1) Electrical ratings, dimensions, mounting details, materials,
required clearances, terminations, weight, fuses, circuit
breakers, wiring and connection diagrams, accessories, and
device nameplate data.

2. Manuals:
a. Submit complete maintenance and operating manuals including
technical data sheets, wiring diagrams, and information for
ordering fuses, circuit breakers, and replacement parts.
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1) Include schematic diagrams, with all terminals identified,
matching terminal identification in the enclosed switches and
circuit breakers.

2) Include information for testing, repair, troubleshooting,
assembly, and disassembly.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and

operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the

following.

a. Certification by the manufacturer that the enclosed switches and
circuit breakers conform to the requirements of the drawings and
specifications.

b. Certification by the Contractor that the enclosed switches and
circuit breakers have been properly installed, adjusted, and
tested.

1.5 APPLICABLE PUBLICATIONS

A

Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the

extent referenced. Publications are referenced in the text by

designation only.

International Code Council (ICC):

IBC-12. .. . ... International Building Code

National Electrical Manufacturers Association (NEMA):

FU I-07. .. ... Low Voltage Cartridge Fuses

KS 1-06. ... .. .. ... ..... Enclosed and Miscellaneous Distribution
Equipment Switches (600 Volts Maximum)

National Fire Protection Association (NFPA):

70-11. .. . ... National Electrical Code (NEC)
Underwriters Laboratories, Inc. (UL):

98-07 . s i Enclosed and Dead-Front Switches

248-00. .. .. Low Voltage Fuses

489-09. ... ... Molded Case Circuit Breakers and Circuit

Breaker Enclosures
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PART 2 - PRODUCTS
2.1 FUSED SWITCHES RATED 600 AMPERES AND LESS

A

B.

C.

Switches shall be in accordance with NEMA, NEC, UL, as specified, and

as shown on the drawings.

Shall be NEMA classified General Duty (GD) for 240 V switches, and NEMA
classified Heavy Duty (HD) for 480 V switches.

Shall be horsepower (HP) rated.

Shall have the following features:

1.
2.
3.
4.

5.

6.
7.

8.
9.

Switch mechanism shall be the quick-make, quick-break type.

Copper blades, visible in the open position.

An arc chute for each pole.

External operating handle shall indicate open and closed positions,

and have lock-open padlocking provisions.

Mechanical interlock shall permit opening of the door only when the

switch is in the open position, defeatable to permit inspection.

Fuse holders for the sizes and types of fuses specified.

Solid neutral for each switch being installed in a circuit which

includes a neutral conductor.

Ground lugs for each ground conductor.

Enclosures:

a. Shall be the NEMA types shown on the drawings.

b. Where the types of switch enclosures are not shown, they shall be
the NEMA types most suitable for the ambient environmental
conditions.

c. Shall be finished with manufacturer’s standard gray baked enamel
paint over pretreated steel.

2.2 UNFUSED SWITCHES RATED 600 AMPERES AND LESS

A. Shall be the same as fused switches, but without provisions for fuses.
2.3 FUSED SWITCHES RATED OVER 600 AMPERES TO 1200 AMPERES

A. Shall be the same as fused switches, and shall be NEMA classified Heavy
Duty (HD).
2.4 MOTOR RATED TOGGLE SWITCHES

A. Type 1, general purpose for single-phase motors rated up to 1

horsepower .

B. Quick-make, quick-break toggle switch with external reset button and

thermal overload protection matched to nameplate full-load current of

actual protected motor.
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2.5 CARTRIDGE FUSES

A. Shall be in accordance with NEMA FU 1.

D. Motor Branch Circuits: Class RK5, time delay.

E. Other Branch Circuits: Class RK1, time delay.

F. Control Circuits: Class CC, fast acting.

2.6 SEPARATELY-ENCLOSED CIRCUIT BREAKERS

A_ Provide circuit breakers in accordance with the applicable requirements
in Section 26 24 16, PANELBOARDS.

B. Enclosures shall be the NEMA types shown on the drawings. Where the
types are not shown, they shall be the NEMA type most suitable for the
ambient environmental conditions.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Installation shall be in accordance with the manufacturer’s
instructions, the NEC, as shown on the drawings, and as specified.

C. Fused switches shall be furnished complete with fuses. Arrange fuses
such that rating information is readable without removing the fuses.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer®s recommendations. In
addition, include the following:
1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specifications and approved
shop drawings.
b. Inspect physical, electrical, and mechanical condition.
c. Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method.
d. Vacuum-clean enclosure interior. Clean enclosure exterior.
3.3 SPARE PARTS

A. Two weeks prior to the final inspection, furnish one complete set of
spare fuses for each fused disconnect switch installed on the project.
Deliver the spare fuses to the Resident Engineer/COTR.

-—-—-END---
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SECTION 26 36 23
AUTOMATIC TRANSFER SWITCHES

PART 1 - GENERAL
1.1 DESCRIPTION

A

This section specifies the furnishing, installation, connection, and
testing of open-transition automatic transfer switches with bypass
isolation, indicated as automatic transfer switches or ATS in this

section.

1.2 RELATED WORK

A

B.

Section 03 30 00, CAST-IN-PLACE CONCRETE: Requirements for concrete
equipment pads.

Section 14 21 00, ELECTRIC TRACTION ELEVATORS: Requirements for
elevator operation.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:

Low-voltage conductors.

. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:

Requirements for personal safety and to provide a low impedance path
for possible ground fault currents.

F. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS: Conduits.
G. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY:

Short circuit and coordination study, and requirements for a
coordinated electrical system.

. Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS:

General communications requirements that are common to more than one
section iIn Division 27.

. Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATION SYSTEMS:

Raceways for communications cabling.

. SECTION 27 15 00, COMMUNICATIONS HORIZONTAL CABLING: Communications

media for interconnecting automatic transfer switches and remote
control and annunciation components.

1.3 QUALITY ASSURANCE

A.

QUALITY ASSURANCE
Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
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B. A factory-authorized representative shall be capable of providing
emergency maintenance and repairs at the project site within 4 hours
maximum of notification.

C. Automatic transfer switch, bypass/isolation switch, and annunciation
control panels shall be products of the same manufacturer.

1.4 FACTORY TESTS

A. Automatic transfer switches shall be thoroughly tested at the factory
to ensure that there are no electrical or mechanical defects. Tests
shall be conducted per UL standards. Factory tests shall be certified,
and shall include the following tests:

1. Visual inspection to verify that each ATS is as specified.

2. Mechanical test to verify that ATS sections are free of mechanical
hindrances.

3. Insulation resistance test to ensure electrical integrity and
continuity of entire system.

4_ Main switch contact resistance test.

5. Electrical tests to verify complete system electrical operation.

B. Furnish four (4) copies of certified manufacturer"s factory test
reports to the Resident Engineer/COTR prior to shipment of the ATS to
ensure that the ATS has been successfully tested as specified.

1.5 SUBMITTALS

A_. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Include voltage rating, continuous current rating, number of
phases, withstand and closing rating, dimensions, weights,
mounting details, conduit entry provisions, front view, side
view, equipment and device arrangement, elementary and
interconnection wiring diagrams, factory relay settings, and
accessories.

c. For automatic transfer switches that are networked together to a
common means of annunciation and/or control, submit
interconnection diagrams as well as site and building plans,
showing connections for normal and emergency sources of power,
load, control and annunciation components, and interconnecting

communications paths. Equipment locations on the diagrams and
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d.

e.

plans shall match the site, building, and room designations on
the drawings.

Complete nameplate data, including manufacturer®s name and
catalog number.

A copy of the markings that are to appear on the automatic

transfer switches when installed.

2. Manuals:

a.

Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals, including
technical data sheets, wiring diagrams, and information for
ordering replacement parts.

1) Schematic signal and control diagrams, with all terminals
identified, matching terminal identification in the automatic
transfer switches.

2) Include information for testing, repair, troubleshooting,
assembly, disassembly, and factory recommended/required
periodic maintenance procedures and frequency.

3) Provide a replacement and spare parts list. Include a list of
tools and instruments for testing and maintenance purposes.

IT changes have been made to the maintenance and operating

manuals originally submitted, submit updated maintenance and

operating manuals two weeks prior to the final iInspection.

1) Include complete "As Installed"” diagrams that indicate all
pieces of equipment and their interconnecting wiring.

2) Include complete diagrams of the internal wiring for each
piece of equipment, including "As Installed” revisions of the
diagrams.

3) The wiring diagrams shall identify the terminals to facilitate
installation, maintenance, operation, and testing.

3. Certifications:

a.

b.

When submitting the shop drawings, submit a certified test report

from a recognized independent testing laboratory that a

representative sample has passed UL 1008 prototype testing.

Two weeks prior to final inspection, submit the following.

1) Certification by the manufacturer that the ATS conform to the
requirements of the drawings and specifications.

2) Certification by the Contractor that transfer switches have

been properly installed, adjusted, and tested.
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1.6 APPLICABLE PUBLICATIONS

A

Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the

extent referenced. Publications are referenced in the text by

designation only.

Institute of Electrical and Electronic Engineers (IEEE):

446-95. . . ... Emergency and Standby Power Systems for
Industrial and Commercial ApplicationsC37.90.1-
02 Surge Withstand Capability (SWC) Tests
for Relays and Relay Systems Associated with

Electric Power Apparatus

C62.41.1-02. .. ... ... Guide on the Surges Environment in Low-Voltage
(1000 V and Less) AC Power Circuits
C62.41.2-02. ... .. Recommended Practice on Characterization of

Surges in Low-Voltage (1000 V and Less) AC
Power Circuits

International Code Council (ICC):

IBC-12. ... .. ... International Building Code

National Electrical Manufacturers Association (NEMA):

250-08. ..o Enclosures for Electrical Equipment (1000 Volts
Maximum)

ICS 6-06. ... ... .. ... .... Enclosures

ICS 4-10. ... ... ... Application Guideline for Terminal Blocks

MG 1-11. .. .. ... Motors and Generators

National Fire Protection Association (NFPA):

70-11. . ... National Electrical Code (NEC)
99-12._ . ... Health Care Facilities

110-10. . . oo a Emergency and Standby Power Systems
Underwriters Laboratories, Inc. (UL):

50-95. . ... Enclosures for Electrical Equipment
508-99. . ... ... Industrial Control Equipment

891-07. . . Switchboards

1008-07. i e a Transfer Switch Equipment

PART 2 - PRODUCTS
2.1 GENERAL REQUIREMENTS

A

Automatic transfer switches shall comply with UL, NEMA, NEC, ANSI,
IEEE, and NFPA, and have the following features:
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1.

Automatic transfer switches shall be open transition switches, 4-
pole, draw-out construction, electrically operated, mechanically
held open contact type, without integral overcurrent protection.

Automatic transfer switches utilizing automatic or non-automatic

molded case circuit breakers, insulated case circuit breakers, or

power circuit breakers as switching mechanisms are not acceptable.

Automatic transfer switches shall be completely factory-assembled

and wired such that only external circuit connections are required

in the field.

Each automatic transfer switch shall be equipped with an integral

bypass/isolation switch.

Ratings:

a. Phases, voltage, continuous current, poles, and withstand and
closing ratings shall be as shown on the drawings.

b. Transfer switches are to be rated for continuous duty at
specified continuous current rating on 60Hz systems.

Cc. Maximum automatic transfer switch rating: 800 A.

Markings:

a. Markings shall be in accordance with UL 1008.

Tests:

a. Automatic transfer switches shall be tested in accordance with UL
1008. The contacts of the transfer switch shall not weld during
the performance of withstand and closing tests when used with the
upstream overcurrent device and available fault current
specified.

Surge Withstand Test:

a. Automatic transfer switches utilizing solid-state devices in
sensing, relaying, operating, or communication equipment or
circuits shall comply with IEEE C37.90.1.

Housing:

a. Enclose automatic transfer switches in wall- or floor-mounted
steel cabinets, with metal gauge not less than No. 14, in
accordance with UL 508, or in a switchboard assembly in
accordance with UL 891, as shown on the drawings.

b. Enclosure shall be constructed so that personnel are protected
from energized bypass-isolation components during automatic
transfer switch maintenance.
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10.

11.

12.

C.

d.

Automatic transfer switch components shall be removable without
disconnecting external source or load power conductors.

Finish: Cabinets shall be given a phosphate treatment, painted
with rust-inhibiting primer, and finish-painted with the
manufacturer®s standard enamel or lacquer finish.

Viewing Ports: Provide viewing ports so that contacts may be
inspected without disassembly.

Operating Mechanism:

a. Actuated by an electrical operator.

b. Electrically and mechanically interlocked so that the main
contact cannot be closed simultaneously in either normal and
emergency position.

c. Normal and emergency main contacts shall be mechanically locked
in position by the operating linkage upon completion of transfer.
Release of the locking mechanism shall be possible only by normal
operating action.

d. Contact transfer time shall not exceed six cycles.

e. Operating mechanism components and mechanical interlocks shall be
insulated or grounded.

Contacts:

a. Main contacts: Silver alloy.

b. Neutral contacts: Silver alloy, with same current rating as phase
contacts.

c. Current carrying capacity of arcing contacts shall not be used in
the determination of the automatic transfer switch rating, and
shall be separate from the main contacts.

d. Main and arcing contacts shall be visible for inspection with

cabinet door open and barrier covers removed.

Manual Operator:

a.

Capable of operation by one person in either direction under no
load.

Replaceable Parts:

a.

b.

Include the main and arcing contacts individually or as units, as
well as relays, and control devices.

Automatic transfer switch contacts and accessories shall be
replaceable from the front without removing the switch from the
cabinet and without removing main conductors.

13. Sensing Features:
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a.

Undervoltage Sensing for Each Phase of Normal Source: Sense low
phase-to-ground voltage on each phase. Pickup voltage shall be
adjustable from 85 to 100% of nominal, and dropout voltage is
adjustable from 75 to 98% of pickup value. Factory set for pickup
at 90% and dropout at 85%.

Adjustable Time Delay: For override of normal-source voltage
sensing to delay transfer and engine start signals. Adjustable
from zero to six seconds, and factory set for one second.
Voltage/Frequency Lockout Relay: Prevent premature transfer to
the engine-generator. Pickup voltage shall be adjustable from 85
to 100% of nominal. Factory set for pickup at 90%. Pickup
frequency shall be adjustable from 90 to 100% of nominal. Factory
set for pickup at 95%.

Time Delay for Retransfer to Normal Source: Adjustable from O to
30 minutes, and factory set for 10 minutes to automatically
defeat delay on loss of voltage or sustained undervoltage of
emergency source, provided normal supply has been restored.

Test Switch: Simulate normal-source failure.

Switch-Position Indication: |Indicate source to which load is
connected.

Source-Available Indication: Supervise sources via transfer
switch normal- and emergency-source sensing circuits.

Normal Power Indication: |Indicate "Normal Source Available."
Emergency Power Indication: Indicate "Emergency Source
Available."

Transfer Override Control: Overrides automatic retransfer
control so that automatic transfer switch shall remain connected
to emergency power source regardless of condition of normal
source. Control panel shall indicate override status.

Engine Starting Contacts: One isolated and normally closed and
one isolated and normally open; rated 5 A at 30 V DC minimum.
Engine Shutdown Contacts: Time delay adjustable from zero to 15
minutes, and factory set for 5 minutes. Contacts shall initiate
shutdown at remote engine-generator controls after retransfer of
load to normal source.
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14.

15.

16.

17.

18.

19.

Controls:
a. Controls shall provide indication of switch status and be
equipped with alarm diagnostics.
b. Controls shall control operation of the automatic transfer
switches.
Factory Wiring: Train and bundle factory wiring and label either by
color-code or by numbered/lettered wire markers. Labels shall match
those on the shop drawings.
Annunciation, Control, and Programming Interface Components:
Devices for communicating with remote programming devices,
annunciators, or control panels shall have open-protocol
communication capability matched with remote device.
Provide contacts for connection to elevator controllers, one closed
when automatic transfer switch is connected to the normal source,
and one closed when automatic transfer switch is connected to the
emergency source.
Elevator Pre-Transfer Signal Relay: Provide a pre-signal relay on
all automatic transfer switches that will indicate to an elevator
controller or controllers that a transfer or re-transfer is about to
occur .
Motor Disconnect and Timing Relay: Controls desighate starters so
they disconnect motors before transfer and reconnect them
selectively at an adjustable time interval after transfer. Control
connection to motor starters is through wiring external to the
automatic transfer switch. Time delay for reconnecting individual
motor loads is adjustable between 1 and 60 seconds, and settings are
as indicated. Relay contacts handling motor-control circuit In-rush
and seal currents are rated for actual currents to be encountered.

2.2 SEQUENCE OF OPERATION

A.

The specified voltage decrease in one or more phases of the normal

power source shall initiate the transfer sequence. The automatic

transfer switch shall start the engine-generator(s) after a specified

time delay to permit override of momentary dips in the normal power

source.

The automatic transfer switch shall transfer the load from normal to

emergency source when the frequency and voltage of the engine-

generator(s) have attained the specified percent of rated value.
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C.

Engine Start: A voltage decrease, at any automatic transfer switch, in
one or more phases of the normal power source to less than the
specified value of normal shall start the engine-generator(s) after a
specified time delay.

Transfer to Emergency System Loads: Automatic transfer switches for
Emergency System loads shall transfer their loads from normal to
emergency source when frequency and voltage of the engine-generator(s)
have attained the specified percent of rated value. Only those switches
with deficient normal source voltage shall transfer.

Transfer to Equipment Branch Loads: Automatic transfer switches for
Equipment Branch loads shall transfer their loads to the engine-
generator on a time-delayed, staggered basis, after the Emergency
System switches have transferred. Only those switches with deficient
normal source voltage shall transfer.

Retransfer to Normal (All Loads): Automatic transfer switches shall
retransfer the load from emergency to normal source upon restoration of
normal supply in all phases to the specified percent or more of normal
voltage, and after a specified time delay. Should the emergency source
fail during this time, the automatic transfer switches shall
immediately transfer to the normal source whenever it becomes
available. After restoring to normal source, the engine-generator(s)
shall continue to run unloaded for a specified interval before shut-

down.

2.3 BYPASS-ISOLATION SWITCH

A.

Provide each automatic transfer switch with two-way bypass-isolation
manual type switch. The bypass-isolation switch shall permit load by-
pass to either normal or emergency power source and complete isolation
of the automatic transfer switch, independent of transfer switch
position. Bypass and isolation shall be possible under all conditions
including when the automatic transfer switch is removed from service.
Operation: The bypass-isolation switch shall have provisions for
operation by one person through the movement of a maximum of two
handles at a common dead front panel in no more than 15 seconds.
Provide a lock, which must energize to unlock the bypass switch, to
prevent bypassing to a dead source. Provide means to prevent
simultaneous connection between normal and emergency sources.
1. Bypass to normal (or emergency): Operation of bypass handle shall
allow direct connection of the load to the normal (or emergency)
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2.4

source, without load interruption or by using a break-before-make

design, or provide separate load interrupter contacts to momentarily

interrupt the load.

a. Ensure continuity of auxiliary circuits necessary for proper
operation of the system.

b. A red indicating lamp shall light when the automatic transfer
switch is bypassed.

c. Bypassing source to source: If the power source is lost while in
the bypass position, bypass to the alternate source shall be
achievable without re-energization of the automatic transfer
switch service and load connections.

2. Isolation: Operation of the isolating handle shall isolate all live
power conductors to the automatic transfer switch without
interruption of the load.

a. Interlocking: Provide interlocking as part of the bypass-
isolation switch to eliminate personnel-controlled sequence of
operation, and to prevent operation to the isolation position
until the bypass function has been completed.

b. Padlocking: Include provisions to padlock the isolating handle in
the isolated position.

c. Visual verification: The isolation blades shall be visible iIn the
isolated position.

3. Testing: It shall be possible to test (normal electrical operation)
the automatic transfer switch and engine—generator(s) with the
isolation contacts closed and the load bypassed without interruption
of power to the load.

Ratings: The electrical capabilities and ratings of the bypass-

isolation switch shall be compatible with those of the associated

automatic transfer switch, including any required additional withstand
tests.

REMOTE ANNUNCIATOR SYSTEM

Remote annunciator panel shall annunciate conditions for indicated

automatic transfer switches. Annunciation shall include the following:

1. Sources available, as defined by actual pickup and dropout settings
of automatic transfer switch controls.

2. Switch position.

3. Switch in test mode.

4_ Failure of communication link.
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B. Remote annunciator panel shall be visual and audible type with LED
display panel, audible signal, and silencing switch.

1. Panel shall indicate each automatic transfer switch monitored, the
location of automatic transfer switch, and the identity of load it
serves.

2. Mounting: Steel cabinet, flush or surface mounted, as shown on the
drawings.

2.5 REMOTE ANNUNCIATOR AND CONTROL SYSTEM

A. Include the following functions for indicated automatic transfer
switches:

1. Indication of sources available, as defined by actual pickup and
dropout settings of automatic transfer switch controls.

2. Indication of automatic transfer switch position.

3. Indication of automatic transfer switch in test mode.

4_ Indication of failure of communication link.

5. Key-switch or user-code access to control functions of panel.

6. Control of automatic transfer switch test initiation.

7. Control of automatic transfer switch operation in either direction.

8. Control of time-delay bypass for transfer to normal source.

B. Malfunction of remote annunciator and control system or communication
link shall not affect functions of automatic transfer switches.
Automatic transfer switch sensing, controlling, or operating functions
shall not depend on remote annunciator and control system for proper
operation.

C. Remote annunciation and control system shall include the following
features:

1. Touchscreen type operator interface.

2. Control and indication means grouped together for each automatic
transfer switch.

3. Label each indication and control group. Indicate the automatic
transfer switch it controls, the location of the automatic transfer
switch, and the identity of the load that it serves.

4. Digital Communication Capability: Matched to that of automatic
transfer switches supervised.

5. Mounting: Steel cabinet, flush or surface mounted, as shown on the

drawings.
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PART 3 - EXECUTION
3.1 INSTALLATION

A. Install automatic transfer switches in accordance with the NEC, as
shown on the drawings, and as recommended by the manufacturer.

B. Anchor automatic transfer switches with rustproof bolts, nuts, and
washers not less than 1/2 inch diameter, in accordance with
manufacturer’s instructions, and as shown on drawings.

D. Mount automatic transfer switches on concrete slab. Unless otherwise
indicated, the slab shall be at least 4 inches thick. The top of the
concrete slab shall be approximately 4 inches above finished floor.
Edges above floor shall have 1/2 inch chamfer. The slab shall be of
adequate size to project at least 8 inches beyond the equipment.
Provide conduit turnups and cable entrance space required by the
equipment to be mounted. Seal voids around conduit openings in slab
with water- and oil-resistant caulking or sealant. Cut off and bush
conduits 3 inches above slab surface. Concrete work shall be as
specified in Section 03 30 00, CAST-IN-PLACE CONCRETE.

E. Anchor remote control and/or annunciator panel to wall.

3.2 ACCEPTANCE CHECKS AND TESTS

A. An authorized representative of the automatic transfer switch
manufacturer shall technically supervise and participate during all of
the field adjustments and tests. Major adjustments and field tests
shall be witnessed by the Resident Engineer/COTR. The manufacturer’s
representative shall certify in writing that the equipment has been
installed, adjusted and tested in accordance with the manufacturer’s
recommendations.

B. Perform manufacturer’s required field tests in accordance with the
manufacturer®s recommendations. In addition, include the following:
1. Visual Inspection and Tests:

a. Compare equipment nameplate data with specifications and approved
shop drawings.

b. Inspect physical, electrical, and mechanical condition.

c. Confirm correct application of manufacturer®s recommended
lubricants.

d. Verify appropriate anchorage, required area clearances, and

correct alignment.
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e.

Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method, or performing thermographic
survey after energization.

Verify grounding connections.

Verify ratings of sensors.

Vacuum-clean enclosure interior. Clean enclosure exterior.
Exercise all active components.

Verify that manual transfer warning signs are properly placed.
Verify the correct operation of all sensing devices, alarms, and
indicating devices.

2. Electrical tests:

a.
b.

Perform insulation-resistance tests.

After energizing circuits, demonstrate the interlocking sequence

and operational function for each automatic transfer switch at

least three times.

1) Test bypass-isolation unit functional modes and related
automatic transfer switch operations.

2) Power failure of normal source shall be simulated by opening
upstream protective device. This test shall be performed a
minimum of five times.

3) Power failure of emergency source with normal source available
shall be simulated by opening upstream protective device for
emergency source. This test shall be performed a minimum of
five times.

4) Low phase-to-ground voltage shall be simulated for each phase
of normal source.

5) Operation and settings shall be verified for specified
automatic transfer switch operational feature, such as
override time delay, transfer time delay, return time delay,
engine shutdown time delay, exerciser, auxiliary contacts, and
supplemental features.

6) Verify pickup and dropout voltages by data readout or
inspection of control settings.

7) Verify that bypass and isolation functions perform correctly,
including the physical removal of the automatic transfer
switch while in bypass mode.
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C. Ground-fault tests: Verify that operation of automatic transfer
switches shall not cause nuisance tripping or alarms of ground
fault protection on eilther source.

d. When any defects are detected, correct the defects and repeat the
tests as requested by the Resident Engineer/COTR at no additional
cost to the Government.

3.3 FIELD SETTINGS VERIFICATION
A. The automatic transfer switch settings shall be verified in the field
by an authorized representative of the manufacturer.
3.4 FOLLOW-UP VERIFICATION
A. Upon completion of acceptance checks and tests, the Contractor shall
show by demonstration in service that the automatic transfer switches
are in good operating condition and properly performing the intended
function.
3.5 INSTRUCTION
A. Furnish the services of a factory-trained technician for one 4-hour
training period for instructing personnel in the maintenance and
operation of the automatic transfer switches, on the dates requested by
the Resident Engineer/COTR.
—--END---
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SECTION 26 41 00
FACILITY LIGHTNING PROTECTION
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing and installation of a complete UL

master labeled lightning protection system.
1.2 RELATED WORK

A. Section 07 60 00, FLASHING AND SHEET METAL: Penetrations through the
roof.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground faults.

D. Section 26 42 00 CATHODIC PROTECTION: Requirements for protection of
buried ferrous equipment from galvanic corrosion.

E. Section 26 43 13, SURGE PROTECTIVE DEVICES: Surge protective device
installed at the electrical service entrance.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS, (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS

A_. Submit the following in accordance with Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Show locations of air terminals, connections to required metal
surfaces, down conductors, and grounding means.

c. Show the mounting hardware and materials used to attach air
terminals and conductors to the structure.

2. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the lightning protection
system conforms to the requirements of the drawings and
specifications.

b. Certification by the Contractor that the lightning protection
system has been properly installed and inspected.
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c. Certification that the lightning protection system has been
inspected by a UL representative and has been approved by UL

without variation.

1.5 APPLICABLE PUBLICATIONS

A

Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the

extent referenced. Publications are referenced in the text by

designation only.

National Fire Protection Association (NFPA):

70-11. . ... National Electrical Code (NEC)

780-11. . .. Standard for the Installation of Lightning
Protection Systems

Underwriters Laboratories, Inc. (UL):

96-05. .. i i e Lightning Protection Components

96A-07. o .. Installation Requirements for Lightning
Protection Systems

e O A Standard for Grounding and Bonding Equipment

PART 2 - PRODUCTS
2.1 GENERAL REQUIREMENTS

A. Lightning protection components shall conform to NFPA 780 and UL 96,
for use on Class Il structures. Aluminum materials are not allowed.
1. Class Il conductors: Copper.

3. Class Il air terminals: Solid copper, 18 inches long, not less than

1/2 inch diameter, with sharp nickel-plated points.

4_ Ground rods: Copper-clad steel, 0.75 in diameter by 10 feet long.

5. Ground plates: Solid copper, not less than 20 gauge.

6. Bonding plates: Bronze, 8 square inches.

7. Through roof connectors: Solid copper riser bar, length and type as
required to accommodate roof structure and flashing requirements.

8. Down conductor guards: Stiff copper or brass.

9. Anchors and fasteners: Bronze bolt and clamp type shall be used for
all applications except for membrane roof. Adhesive type are
allowed only for attachment to membrane roof materials, using
adhesive that is compatible with the membrane material.

10. Connectors: Bronze clamp-type connectors shall be used for roof
conductor splices, and the connection of the roof conductor to air
terminals and bonding plates. Crimp-type connectors are not

allowed.
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11. Exothermic welds: Exothermic welds shall be used for splicing the
roof conductor to the down conductors, splices of the down
conductors, and for connection of the down conductors to ground

rods, ground plates, and the ground ring.

PART 3 - EXECUTION
3.1 INSTALLATION

A

B.
C.

Installation shall be coordinated with the roofing manufacturer and
installer.

Install the conductors as inconspicuously as practical.

Install the down conductors within the concealed cavity of exterior
walls where practical. Run the down conductors to the exterior at
elevations below the finished grade.

Where down conductors are subject to damage or are accessible near
grade, protect with down conductor guards to 8 feet above grade. Bond
down conductors guards to down conductor at both ends.

Make connections of dissimilar metal with bimetallic type fittings to
prevent electrolytic action.

Install ground rods and ground plates not less than 2 feet deep and a
distance not less than 3 feet nor more than 8 feet from the nearest
point of the structure. Exothermically weld the down conductors to
ground rods and ground plates in the presence of the Resident
Engineer/COTR.

Bond down conductors to metal main water piping where applicable.
Bond down conductors to building structural steel.

Connect roof conductors to all metallic projections and equipment above
the roof as indicated on the drawings.

Connect exterior metal surfaces, located within 3 feet of the
conductors, to the conductors to prevent flashovers.

Maintain horizontal or downward coursing of main conductor and insure
that all bends have at least an 8 inches radius and do not exceed 90
degrees.

Conductors shall be rigidly fastened every 3 feet along the roof and

down to the building to ground.

. Air terminals shall be secured against overturning either by attachment

to the object to be protected or by means of a substantial tripod or
other braces permanently and rigidly attached to the building or
structure.

Install air terminal bases, cable holders and other roof-system
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supporting means without piercing membrane or metal roofs.

Use through-roof connectors for penetration of the roof system. Flashing
shall be provided by roofing contractor in accordance with Section 07 60
00, FLASHING AND SHEET METAL.

Down conductors coursed on or in reinforced concrete columns or on
structural steel columns shall be connected to the reinforcing steel or
the structural steel member at its upper and lower extremities. In the
case of long vertical members an additional connection shall be made at

intervals not exceeding 100 feet.

. A counterpoise or ground ring, where shown, shall be of No. 1/0 copper

cable having suitable resistance to corrosion and shall be laid around
the perimeter of the structure in a trench not less than 2 feet deep at
a distance not less than 3 feet nor more than 8 feet from the nearest
point of the structure.

On construction utilizing post tensioning systems to secure precast
concrete sections, the post tension rods shall not be used as a path for
lightning to ground.

- Where shown, use the structural steel framework or reinforcing steel as

the down conductor.

1. Weld or bond the non-electrically-continuous sections together and
make them electrically continuous.

2. Verify the electrical continuity by measuring the ground resistances
to earth at the ground level, at the top of the building or stack,
and at intermediate points with a sensitive ohmmeter. Compare the
resistance readings.

3. Connect the air terminals together with an exterior conductor
connected to the structural steel framework at not more than 60 foot
intervals.

4_ Install ground connections to earth at not more than 60 foot
intervals around the perimeter of the building.

5. Weld or braze bonding plates to cleaned sections of the steel and
connect the conductors to the plates.

6. Do not pierce the structural steel in any manner. Connections to the
structural steel shall conform to UL 96A.

For obstruction lights, the following additional requirements shall

apply:

1. Extend air terminals 1 foot above the top of the light fixtures and
securely clamp to the light fixture supports.
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2. Install 600 volt class lightning arresters. Connect the arresters to
the lightning circuit conductors at suitable locations, and ground
and bond them to the lightning protection system.

U. Where the drawings show the new lightning protection system connected
to an existing lightning protection system with or without a UL master
label, the new portion of the lightning protection system requires UL
inspection and a Letter of Findings.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Test the ground resistance to earth by standard methods, and conform to
the ground resistance requirements specified in Section 26 05 26,
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

B. A UL representative shall inspect the lightning protection system.
Obtain and install a UL numbered master label for each of the lightning
protection systems at the location directed by the UL representative
and the Resident Engineer/COTR.

--—-END---
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SECTION 26 43 13
SURGE PROTECTIVE DEVICES
PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies the furnishing, installation, and connection of
Type 2 Surge Protective Devices, as defined in NFPA 70, and indicated
as transient voltage surge suppression or TVSS in this section.
1.2 RELATED WORK
A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.
B. Section 26 23 00, LOW-VOLTAGE SWITCHGEAR: For factory-installed or
external TVSS.
C. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: For factory-installed or
external TVSS.
D. Section 26 24 16, PANELBOARDS: For factory-installed or external TVSS.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Include electrical ratings and device nameplate data.

2. Manuals:

a. Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals including technical
data sheets, wiring diagrams, and information for ordering
replacement parts.

b. ITf changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the TVSS conforms to the
requirements of the drawings and specifications.
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b. Certification by the Contractor that the TVSS has been properly
installed.
1.5 APPLICABLE PUBLICATIONS
A. Publications listed below (including amendments, addenda, revisions,
supplement and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by the basic
designation only.
B. Institute of Engineering and Electronic Engineers (IEEE):
IEEE C62.41.2-02........ Recommended Practice on Characterization of
Surges in Low-Voltage (1000 V and Less) AC
Power Circuits
IEEE C62.45-03.......... Recommended Practice on Surge Testing for
Equipment Connected to Low-Voltage (1000 V and
Less) AC Power Circuits
C. National Fire Protection Association (NFPA):
70-11. . ... National Electrical Code (NEC)
D. Underwriters Laboratories, Inc. (UL):
UL 1283-05......cccao.. Electromagnetic Interference Filters
UL 1449-06.............. Surge Protective Devices

PART 2 - PRODUCTS
2.1 SWITCHGEAR/SWITCHBOARD TVSS
A. General Requirements:
1. Comply with IEEE and UL.
2. Modular design with Field-replaceable modules, or non-modular
design.
. Fuses, rated at 200 kA interrupting capacity.
. Bolted compression lugs for internal wiring.
Integral disconnect switch.
Redundant suppression circuits.
LED indicator lights for power and protection status.

0w N oo g b~ W

Audible alarm, with silencing switch, to indicate when protection
has failed.

9. Form-C contacts rated at 5 A and 250-V ac, one normally open and one
normally closed, for remote monitoring of protection status.
Contacts shall reverse on failure of any surge diversion module or
on opening of any current-limiting device.

10. Four-digit transient-event counter.
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B. Surge Current per Phase: Minimum 240kA per phase.
2.2 PANELBOARD TVSS
A. General Requirements:
1. Comply with UL 1449 and IEEE C62.41.2.
2. Modular design with field-replaceable modules, or non-modular
design.
3. Fuses, rated at 200 kA interrupting capacity.
4. Bolted compression lugs for internal wiring.
5. Integral disconnect switch.
6. Redundant suppression circuits.
7. LED indicator lights for power and protection status.
8. Audible alarm, with silencing switch, to indicate when protection
has failed.
9. Form-C contacts rated at 5 A and 250-V ac, one normally open and one
normally closed, for remote monitoring of protection status.
Contacts shall reverse on failure of any surge diversion module or
on opening of any current-limiting device.
10. Four-digit transient-event counter.
B. Surge Current per Phase: Minimum 120kA per phase.
2.3 ENCLOSURES
A. Enclosures: NEMA 1.
PART 3 - EXECUTION
3.1 INSTALLATION

A. Factory-installed TVSS: Switchgear, switchboard, or panelboard
manufacturer shall install TVSS at the factory.

B. Field-installed TVSS: Contractor shall install TVSS with conductors or
buses between TVSS and points of attachment as short and straight as
possible. Do not exceed manufacturer®s recommended lead length. Do
not bond neutral and ground.

1. Provide a circuit breaker as a dedicated disconnecting means for
TVSS as shown on drawings.

C. Do not perform insulation resistance tests on switchgear, switchboards,
panelboards, or feeders with the TVSS connected. Disconnect TVSS
before conducting insulation resistance tests, and reconnect TVSS
immediately after insulation resistance tests are complete.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform in accordance with the manufacturer®s recommendations. In

addition, include the following:
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1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specifications and approved
shop drawings.
b. Inspect physical, electrical, and mechanical condition.
c. Verify that disconnecting means and feeder size and maximum
length to TVSS corresponds to approved shop drawings.
d. Verifying tightness of accessible bolted electrical connections
by calibrated torque-wrench method.
e. Vacuum-clean enclosure interior. Clean enclosure exterior.
f. Verify the correct operation of all sensing devices, alarms, and
indicating devices.
3.3 FOLLOW-UP VERIFICATION
A. After completion of acceptance checks and tests, the Contractor shall
show by demonstration iIn service that TVSS are in good operating
condition and properly performing the intended function.
3.4 INSTRUCTION
A. Provide the services of a factory-trained technician for one 2-hour
training period for instructing personnel in the maintenance and
operation of the TVSS, on the date requested by the Resident
Engineer/COTR.
-——END---
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