Union County Improvement Authority BID SPECIFICATIONS
Union County Government Complex November 8, 2023

SECTION 262413 SWITCHBOARDS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Service and distribution switchboards rated 600 V and less.
Surge protection devices.

Metering.

Disconnecting and overcurrent protective devices.
Instrumentation.

Control power.

Accessory components and features.

Identification.

Mimic bus.

©CoNO~wWNE

B.  Related Sections include the following:
1. Division 01 Section “Construction Waste Management”

2. Division 01 Section "Sustainable Design Requirements - LEEDv4 BD+C" for additional
LEED requirements

13 ACTION SUBMITTALS

A. Product Data: For each switchboard, overcurrent protective device, surge protection device,
ground-fault protector, accessory, and component.

1. Include dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, accessories, and finishes.

B.  Shop Drawings: For each switchboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details, including required
clearances and service space around equipment. Show tabulations of installed devices,
equipment features, and ratings.

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

Detail bus configuration, current, and voltage ratings.

4. Detail short-circuit current rating of switchboards and overcurrent protective devices.

w
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5. Include descriptive documentation of optional barriers specified for electrical insulation
and isolation.

6. Detail utility company's metering provisions with indication of approval by utility
company.

7. Include evidence of NRTL listing for series rating of installed devices.

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

9. Include time-current coordination curves for each type and rating of overcurrent
protective device included in switchboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device.

10. Include diagram and details of proposed mimic bus.

11. Include schematic and wiring diagrams for power, signal, and control wiring.

Samples: Representative portion of mimic bus with specified material and finish, for color
selection.

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer and testing agency.

Seismic Qualification Certificates: For switchboards, overcurrent protective devices,
accessories, and components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field Quality-Control Reports:

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

LEED SUBMITTALS:

Provide manufacturer’s data and related documents for LEED requirements as shown in
Division 1 Section “Sustainable Design Requirements”.

Provide submittals for the products named herein as delineated in Division 01 Section,
"Sustainable Design Requirements - LEED V4 BD+C" Article 1.6, Action Submittals,
subparagraph 1.6.C.9 for VOC content of sealants and adhesives.
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1.6 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For switchboards and components to include in emergency,
operation, and maintenance manuals.

1.

In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a. Routine maintenance requirements for switchboards and all installed components.

b. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

C. Time-current coordination curves for each type and rating of overcurrent protective
device included in switchboards. Submit on translucent log-log graft paper; include
selectable ranges for each type of overcurrent protective device.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1.

2.

Potential Transformer Fuses: Equal to 10 percent of gquantity installed for each size and
type but no fewer than two of each size and type.

Control-Power Fuses: Equal to 10 percent of quantity installed for each size and type, but
no fewer than two of each size and type.

Fuses and Fusible Devices for Fused Circuit Breakers: Equal to 10 percent of quantity
installed for each size and type but no fewer than three of each size and type.

Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type
but no fewer than three of each size and type.

Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each
size and type but no fewer than three of each size and type.

Indicating Lights: Equal to 10 percent of quantity installed for each size and type but no
less than one of each size and type.

18 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and
trained in electrical safety as required by NFPA 70E.

B.  Testing Agency Qualifications: Member company of NETA or an NRTL.

1.

Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

19 DELIVERY, STORAGE, AND HANDLING

A.  Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path.

B.  Remove loose packing and flammable materials from inside switchboards and install temporary
electric heating (250 W per section) to prevent condensation.
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C.

1.10

111

1.12

Handle and prepare switchboards for installation according to NECA 400.

FIELD CONDITIONS

Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures
to provide pathway for moving switchboards into place.

Environmental Limitations:

1. Do not deliver or install switchboards until spaces are enclosed and weathertight, wet
work in spaces is complete and dry, work above switchboards is complete, and temporary
HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:

a. Ambient Temperature: Not exceeding 104 deg F.
b. Altitude: Not exceeding 6600 feet.

Unusual Service Conditions: NEMA PB 2, as follows:

1. Ambient temperatures within limits specified.

2. Altitude not exceeding 6600 feet.

COORDINATION

Coordinate layout and installation of switchboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace switchboard enclosures,
buswork, overcurrent protective devices, accessories, and factory installed interconnection
wiring that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Three years from date of Substantial Completion.

Manufacturer's Warranty: Manufacturer's agrees to repair or replace surge protection devices
that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Seismic Performance: Switchboards shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation. Shake-table testing shall comply with ICC-
ES AC156.

2. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."”

2.2 SWITCHBOARDS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Square D; by Schneider Electric. (design basis: QED switchboard)
2 Eaton.
3. General Electric Company.
4, Siemens Power Transmission & Distribution, Inc.
5 Or approved equal.

B. Source Limitations: Obtain switchboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

C.  Product Selection for Restricted Space: Drawings indicate maximum dimensions for
switchboards including clearances between switchboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

D.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

E. Comply with NEMA PB 2.

F. Comply with NFPA 70.

G.  Comply with UL 891.

H. Front-Connected, Front-Accessible Switchboards:
1. Main Devices: Fixed, individually mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.

I Nominal System Voltage: 480Y/277 V.

J. Main-Bus Continuous: See drawings.
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K.  Short Circuit Current Rating: Switchboards shall be rated with a minimum short circuit current
rating of 100,000 rms symmetrical amperes at 480 VAC maximum.

L. Provide fused switches to protect the feeders to the ‘ATS’ to achieve the desired short circuit
ratings of the ‘ATS’ and the downstream busway.

M.  Future Provisions: All unused spaces provided, unless otherwise specified, shall be fully
equipped for future devices, including all appropriate connectors and mounting hardware.

N.  Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to withstand
seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation. Shake-table testing shall comply with ICC-
ES AC156.

a. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified."

b. The term "withstand” means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event."

O.  Indoor Enclosures: Steel, NEMA 250, Type 2.

P. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish
over a rust-inhibiting primer on treated metal surface.

Q. Barriers: Between adjacent switchboard sections.

R. Insulation and isolation for main bus of main section and main and vertical buses of feeder
sections.

S. Service Entrance Rating: Switchboards intended for use as service entrance equipment shall
contain from one to six service disconnecting means with overcurrent protection, a neutral bus
with disconnecting link, a grounding electrode conductor terminal, and a main bonding jumper.

T.  Customer Metering Compartment: A separate customer metering compartment and section with
front hinged door, and section with front hinged door, for indicated metering, and current
transformers for each meter. Current transformer secondary wiring shall be terminated on
shorting-type terminal blocks. Include potential transformers having primary and secondary
fuses with disconnecting means and secondary wiring terminated on terminal blocks.

U.  Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.

V. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.

W.  Pull Box on Top of Switchboard:
1. Adequate ventilation to maintain temperature in pull box within same limits as

switchboard.
2. Set back from front to clear circuit-breaker removal mechanism.
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3. Removable covers shall form top, front, and sides. Top covers at rear shall be easily
removable for drilling and cutting.

4. Bottom shall be insulating, fire-resistive material with separate holes for cable drops into
switchboard.

5. Cable supports shall be arranged to facilitate cabling and adequate to support cables
indicated, including those for future installation.

X.  Buses and Connections: Three phase, four wire unless otherwise indicated.

1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and left to right
when viewed from the front of the switchboard.

2. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity.

Copper feeder circuit-breaker line connections.

4. All power cable terminations shall be copper with compression type lugs, including all
factory terminations

5. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same material as
through buses, equipped with mechanical connectors for outgoing circuit conductors.
Provide load terminals for future circuit-breaker positions at full-ampere rating of circuit-
breaker position.

6. Ground Bus: Ground Bus: Sized per NFPA70 and UL 891 Tables 25.1 and 25.2 and
shall extend the entire length of the switchboard. Provisions for the addition of future
sections shall be provided.

7. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire length of
switchboard's main and distribution sections. Provide for future extensions from both
ends.

8. Disconnect Links:

@

a. Isolate neutral bus from incoming neutral conductors.
b. Bond neutral bus to equipment-ground bus for switchboards utilized as service
equipment or separately derived systems.

9. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indicated,
equipped with mechanical connectors for outgoing circuit neutral cables. Brace bus
extensions for busway feeder neutral bus.

10. Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness.

Y.  Future Devices: Equip compartments with mounting brackets, supports, bus connections, and
appurtenances at full rating of circuit-breaker compartment.

Z. Bus-Bar Insulation: Factory-applied, flame-retardant, tape wrapping of individual bus bars or
flame-retardant, spray-applied insulation. Minimum insulation temperature rating of 105 deg C.

2.3 SURGE PROTECTION DEVICES

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Advanced Protection Technologies Inc. (APT).
Eaton.

General Electric Company.

Siemens Power Transmission & Distribution, Inc.
Square D; by Schneider Electric.

agrwnE
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B.

SPDs: Comply with UL 1449, Type 2.

1. SPDs with the following features and accessories:

a. Integral disconnect switch.

b. Internal thermal protection that disconnects the SPD before damaging internal
suppressor components.

C. Indicator light display for protection status.

d. 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.
Coordinate with building power monitoring and control system.

e. Surge counter.

Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase
shall not be less than 250kA. The peak surge current rating shall be the arithmetic sum of the
ratings of the individual MOVs in a given mode.

Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V, three-phase,
four-wire circuits shall not exceed the following:

1. Line to Neutral: 1200 V for 480Y/277 V.
2. Line to Ground: 1200 V for 480Y/277 V.
3. Line to Line: 2000 V for 480Y/277 V.

SCCR: Equal or exceed 200 KA.

Nominal Rating: 20 kKA.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Main breaker for bldg. #1 shall be electronic trip 2500 amp 100% rated circuit breaker and bldg.
#2 shall be a 3500 amp 100% rated circuit breaker. The case of the circuit breaker shall be a
polyester thermoset material providing high dielectric strength.

1. The case of the circuit breaker shall be a polyester thermoset material providing high dielectric
strength.

2. Circuit breaker operating mechanisms are to be two-step, fully- stored energy devices for quick-
make, quick-break operation with a maximum of a five-cycle closing time. Open-close-open (O-
C-0) cycle shall be possible without recharging. Motor operator shall automatically charge when
circuit breaker is closed. Actuation of the operating handle or an operation cycle of the circuit
breaker motor is to charge the closing springs (step one) and operation of a local "close" button is
to close the circuit breaker contact (step two). Closing the circuit breaker contacts shall automati-
cally charge the opening springs.

3. Current-carrying components shall be completely isolated from the accessory mounting area and
double insulated from the operator with accessory cover in place.

4. Each phase inside the circuit breaker shall be completely isolated from other phases and ground by
polyester thermoset material.

5. Padlocking provisions shall be furnished to receive up to three padlocks when circuit breaker is in
the disconnected position, positively preventing unauthorized closing of the circuit breaker con-
tacts.
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6. Circuit breaker must be equipped with an interlock to discharge the stored energy spring before
the circuit breaker can be withdrawn from its cell.

7. Located on the face of the circuit breaker shall be buttons to open and close the circuit breaker and
indicators to show the position of the circuit breaker contacts, status of the closing springs, and
circuit breaker position in the cell. An indicator shall show "charged-not OK to close" if closing
springs are charged but circuit breaker is not ready to close. Circuit breaker racking system must
have positive stops at the connected, test, disconnected and withdrawn positions.

8. Ready-to-close contact must be available to indicate remotely that the circuit breaker is "ready to
close.” The circuit breaker is ready to close when it is open, spring mechanism is charged, a main-
tained closing order is not present, a maintained opening order is not present, and the circuit
breaker is in an operational position.

9. Circuit breaker shall provide long service life. The 5000 A frames must be certified to 5,000 oper-
ations without maintenance.

10. Secondary wiring shall be front accessible and available in cage clamp or ring terminal connec-
tions. Secondary wiring must not be accessible when switchgear door is closed.

11. Circuit breaker shall be equipped with a visual contact wear indicator.

12. Low-voltage power circuit breaker arc chutes containing asbestos will NOT be accepted.

B.  Trip System:

1. Circuit breaker trip system shall be an electronic trip unit with GFIC protection.

2. Electronic trip unit shall be UL Listed as field-replaceable and upgradeable without special ad-
justments to the mechanism.

3. Electronic trip unit is to be true RMS current sensing.

4. Trip unit functions shall consist of adjustable long-time pickup and delay, short-time pickup and
delay, instantaneous.

5. Adjustable long-time pickup (Ir) and delay shall be available in an adjustable rating plug that is
UL Listed as field-replaceable. Adjustable rating plug shall allow for nine long-time pickup set-
tings from 0.4-1 times the sensor plug (In). Other adjustable rating plugs shall be available for
more precise settings to match the application. Long-time delay settings shall be in nine bands
from 0.5-24 seconds at six times Ir.

6. Short-time pickup shall allow for nine settings from 1.5-10 times Ir. Short-time delay shall be in
nine bands from 0.1-0.4 12t ON and 0-0.4 12t OFF.

7. Instantaneous settings on the trip units with LSI protection shall be available in nine bands from 2-
15 times In. Instantaneous setting shall also have an OFF setting.

8.  All trip units shall have the capability for the adjustments to be set and read locally by rotating a
switch. Fine increments for pickup adjustments are to be one ampere. Fine increments for delay
adjustments are to be one second.

9. Trip unit shall provide local trip indication and capability to indicate local and remote reason for
trip, e.g., overload, short circuit.

10. Trip units shall provide additional protection by offering adjustable inverse definite minimum time
lag (IDMTL). IDMTL provides optimized coordination by the adjustment of the slope of the long-
time delay protection.

C.  Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.

D.  Group mounted circuit breakers through 1200A

1. Circuit breakers shall be group mounted plug-on with mechanical restraint on a common pan or
rail assembly.

2. The interior shall have three flat bus bars stacked and aligned vertically with glass reinforced pol-
yester insulators laminated between phases. The molded polyester insulators shall support and
provide phase isolation to the entire length of bus.

3. Circuit breakers equipped with line terminal jaws shall not require additional external mounting
hardware. Circuit breakers shall be held in mounted position by a self-contained bracket secured to
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2.5

the mounting pan by fasteners. Circuit breakers of different frame sizes shall be capable of being
mounted across from each other.

Line-side circuit breaker connections are to be jaw type.

All unused spaces provided, unless otherwise specified, shall be fully equipped for future devices,
including all appropriate connectors and mounting hardware.

All trip units shall be removable to allow for field upgrades.

a. Trip units shall incorporate “True RMS Sensing”, and have LED long-time pickup indica-
tions.

b.  Trip unit functions shall consist of adjustable long-time pickup and delay, optional short-time
pickup and delay, instantaneous and ground-fault pickup and delay.

c. Trip unit shall provide local trip indication for trip, i.e., overload, short circuit or ground fault.

d. Circuit breaker trip system shall be a microprocessor-based true rms sensing design with sens-
ing accuracy through the thirteenth (13th) harmonic. Sensor ampere ratings shall be as indi-
cated on the associated drawings.

e. The integral trip system shall be independent of any external power source and shall contain
no less than industrial grade electronic components.

f.  The ampere rating of the circuit breaker shall be determined by the combination of an inter-
changeable rating plug, the sensor size and the long-time pickup adjustment on the circuit
breaker. The sensor size, rating plug and switch adjustments shall be clearly marked on the
face of the circuit breaker.

INSTRUMENTATION

Instrument Transformers: NEMA EI 21.1, and the following:

1.

Potential Transformers: NEMA EI 21.1; 120 V, 60 Hz, disconnecting type with integral
fuse mountings. Burden and accuracy shall be consistent with connected metering and
relay devices.

Current Transformers: NEMA EI 21.1; 5 A, 60 Hz, secondary. Burden and accuracy shall
be consistent with connected metering and relay devices.

Control-Power Transformers: Dry type, mounted in separate compartments for units
larger than 3 kVA.

Current Transformers for Neutral and Ground-Fault Current Sensing: Connect secondary
wiring to ground overcurrent relays, via shorting terminals, to provide selective tripping
of main and tie circuit breaker. Coordinate with feeder circuit-breaker, ground-fault
protection.

Square D Model PM8000 meter (or approved equal) and local display unit with the following
features:

Class 0.2S accuracy

Net metering capability

Cycle by cycle RMS measurements updated every % cycle.

512MB non volatile memory

RMS 3 phase current voltage and power metering per ANSI C12.20 Class 0.2.

RS485 port, dual Ethernet ports

On-board data storage with 512 MB memory

4 analog inputs, 2 analog outputs, 10 digital inputs, 2 digital relay outputs, 1 KY pulse
output.

N~ wWNE
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2.6 CONTROL POWER

A.  Control Circuits: 120-V ac, supplied through secondary disconnecting devices from control-
power transformer.

B.  Control-Power Fuses: Primary and secondary fuses for current-limiting and overload protection
of transformer and fuses for protection of control circuits.

C.  Control Wiring: Factory installed, with bundling, lacing, and protection included. Provide
flexible conductors for No.8 AWG and smaller, for conductors across hinges, and for
conductors for interconnections between shipping units.

2.7 ACCESSORY COMPONENTS AND FEATURES

A.  Accessory Set: Include tools and miscellaneous items required for overcurrent protective device
test, inspection, maintenance, and operation.

B. Portable Test Set: For testing functions of solid-state trip devices without removing from
switchboard. Include relay and meter test plugs suitable for testing switchboard meters and
switchboard class relays.

C.  Portable Circuit-Breaker Lifting Device: Floor-supported, roller-based, elevating carriage
arranged for movement of circuit breakers in and out of compartments for present and future
circuit breakers.

D.  Overhead Circuit-Breaker Lifting Device: Mounted at top front of switchboard, with hoist and
lifting yokes matching each drawout circuit breaker.

E.  Spare-Fuse Cabinet: Suitably identified, wall-mounted, lockable, compartmented steel box or
cabinet. Arrange for wall mounting.

F. Mounting Accessories: For anchors, mounting channels, bolts, washers, and other mounting
accessories, comply with requirements in Section 260548.16 "Seismic Controls for Electrical
Systems" or manufacturer's instructions.

2.8 IDENTIFICATION

A.  Mimic Bus: Entire single-line switchboard bus work, as depicted on factory record drawing, on
a photoengraved nameplate.

1. Nameplate: At least 0.032-inch-thick anodized aluminum, located at eye level on front
cover of the switchboard incoming service section.

B.  Coordinate mimic-bus segments with devices in switchboard sections to which they are applied.
Produce a concise visual presentation of principal switchboard components and connections.

C.  Presentation Media: Painted graphics in color contrasting with background color to represent
bus and components, complete with lettered designations.
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D.  Service Equipment Label: NRTL labeled for use as service equipment for switchboards with
one or more service disconnecting and overcurrent protective devices.

PART 3 - EXECUTION

3.1 CONSTRUCTION WASTE MANAGEMENT (LEED)
A.  The contractor, subcontractors, and their personnel shall follow the procedures and practices for
waste separation, collection and transport as defined in the contractor’s “Waste Management
Plan” as required by Division 01 Section "Construction Waste Management."
3.2 EXAMINATION
A. Receive, inspect, handle, and store switchboards according to NECA 400.
1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting straps

following manufacturer's instructions.
2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are not

furnished.
3. Protect from moisture, dust, dirt, and debris during storage and installation.
4. Install temporary heating during storage per manufacturer's instructions.

B.  Examine switchboards before installation. Reject switchboards that are moisture damaged or
physically damaged.

C. Examine elements and surfaces to receive switchboards for compliance with installation
tolerances and other conditions affecting performance of the Work or that affect the
performance of the equipment.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.3 INSTALLATION
A. Install switchboards and accessories according to NECA 400.

B.  Equipment Mounting: Install switchboards on concrete base, 4-inch nominal thickness. Comply
with requirements for concrete base specified in Section 033000 "Cast-in-Place Concrete."

1. Install conduits entering underneath the switchboard, entering under the vertical section
where the conductors will terminate. Install with couplings flush with the concrete base.
Extend 2 inches above concrete base after switchboard is anchored in place.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of concrete base.

3. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

5. Install anchor bolts to elevations required for proper attachment to switchboards.
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3.4

3.5

3.6

A

6. Anchor switchboard to building structure at the top of the switchboard if required or
recommended by the manufacturer.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and brackets,
and temporary blocking of moving parts from switchboard units and components.

Operating Instructions: Frame and mount the printed basic operating instructions for
switchboards, including control and key interlocking sequences and emergency procedures.
Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic.
Mount on front of switchboards.

Install filler plates in unused spaces of panel-mounted sections.

Install overcurrent protective devices, surge protection devices, and instrumentation.

1. Set field-adjustable switches and circuit-breaker trip ranges.

Install spare-fuse cabinet.

Comply with NECA 1.

CONNECTIONS

Bond conduits entering underneath the switchboard to the equipment ground bus with a bonding
conductor sized per NFPA 70.

Support and secure conductors within the switchboard according to NFPA 70.

Extend insulated equipment grounding cable to busway ground connection and support cable at
intervals in vertical run.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with requirements for identification specified in Section 260553 "ldentification
for Electrical Systems."

Switchboard Nameplates: Label each switchboard compartment with a nameplate complying
with requirements for identification specified in Section 260553 "Identification for Electrical
Systems."

Device Nameplates: Label each disconnecting and overcurrent protective device and each meter
and control device mounted in compartment doors with a nameplate complying with
requirements for identification specified in Section 260553 "ldentification for Electrical
Systems."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.
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B.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

C.  Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Acceptance Testing:

a. Test insulation resistance for each switchboard bus, component, connecting supply,
feeder, and control circuit. Open control and metering circuits within the
switchboard, and remove neutral connection to surge protection and other
electronic devices prior to insulation test. Reconnect after test.

b. Test continuity of each circuit.

2. Test ground-fault protection of equipment for service equipment per NFPA 70.

3. Perform each visual and mechanical inspection and electrical test stated in
NETA Acceptance Testing Specification. Certify compliance with test parameters.

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

5. Perform the following infrared scan tests and inspections, and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each switchboard. Remove
front panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each switchboard 11 months after date of Substantial Completion.

C. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record
for device.

6. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

D.  Switchboard will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports, including a certified report that identifies switchboards
included and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

3.7 ADJUSTING

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

B.  Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent
Protective Device Coordination Study."
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3.8 PROTECTION
A.  Temporary Heating: Apply temporary heat, to maintain temperature according to manufacturer's
written instructions, until switchboard is ready to be energized and placed into service.
3.9 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain switchboards, overcurrent protective devices, instrumentation, and

accessories,and to use and reprogram microprocessor-based trip, monitoring, and
communication units.

END OF SECTION 262413
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