REQUEST FOR
QUOTATION

No.

9392 TROY SCHOOL DISTRICT

DUE DATE
February
15, 2007

NO LATER THAN 1140 RANKIN, TROY, MICHIGAN 48083

3p.m. 248-823-4052
FAX: 248-823-4077

REQUISITION

DATE

REQUEST FOR QUOTE — NOT AN ORDER

THIS FORM MUST BE UTILIZED WHEN RESPONDING TO THIS REQUEST
BID ENVELOPE ENCLOSED

THE RFQ NUMBER MUST APPEAR ON ALL QUOTATIONS AND RELATED CORRESPONDENCE, THIS IS NOT AN ORDER

Quantity

DESCRIPTION

UNIT PRICE AMOUNT

Please supply us with your bid to furnish the Troy School District with NEW
ELECTRICAL MAIN DISTRIBUTION PANELS FOR HAMILTON AND WASS
ELEMENTARY SCHOOLS.

Copies of the bid are available at:
www.troy.k12.mi.us/purchasing/items_out for bid.htm

Bid recaps will be available at:
troy.k12.mi.us/purchasing/index.htm

FACSIMILE BID IS NOT ACCEPTABLE

Bids will not be accepted if submitted after the deadline specified (local time) in the advertisement to bid or in the information to
bidders. The late submission of a bid makes the bid nonrepsonsive and is a material defect which shall not be waived by the
Board of Education. Delays in the mail will not be considered. All Late bids in the mail will be returned to the bidder unopened.

Proposal for the submission of alternatives by vendors will be accepted and reviewed. However, if any substitution or departure
is not clearly noted and described, it will be understood that the bid intends to exactly meet the specifications.

The Board of Education shall be the sole judge as to whether the proposed goods are “equal” or “approved”. Quotations must
be mailed or delivered to the Purchasing Office, 1140 Rankin, Troy, Ml 48083 no later than 3 p.m. on the date shown above.
Michigan State Sales and Use Taxes and Federal Excise Taxes do not apply unless otherwise indicated. Exemption certificates

will be furnished when necessary. This request imposes no obligations on the buyer. The Board of Education reserves the right
to accept or reject any or all bids or to split awards by items or to accept bids, which will best serve the Board of Education.

THIS AREA MUST BE FILLED IN

DELIVERY TIME

PRICES FIRM FOR NAME OF COMPANY

TELEPHONE
NO.

TERMS

NO. & STREET

FAX #

FOB
DELIVERED

ALL DELIVERY CHARGES
MUST CITY, STATE & ZIP CODE

BE INCLUDED IN PRICES SHOWN

E-MAIL

CONTACT PERSON (PLEASE PRINT) SIGNATURE

DATE




AFFIDAVIT OF BIDDER

The undersigned, the owner or authorized officer of (the
“Bidder), pursuant to the familial disclosure requirement provided in the
(the “School District”) advertisement for construction bids, hereby represent and warrant except
as provided below, that no familial relationships exist between the over(s) or any employee of

and any member of the Board of Education of the School
District or the Superintendent of the School District.

List any Familial Relationships:

BIDDER:
By:
Its:
STATE OF MICHIGAN )
COUNTY OF ))SS'
This instrument was acknowledged before meonthe _ day of , 2006, by

, Notary Public

County, Michigan

My Commission Expires:

Acting in the County of:



TROY SCHOOL DISTRICT
BID# 9392
MAIN ELECTRICAL DISTRIBUTION PANELS
HAMILTON AND WASS ELEMENTARY SCHOOLS

The Troy School District is taking bids for new main electrical distribution panels for our
Hamilton and Wass Elementary Schools. Responses to this bid are for the panels and
delivery ONLY. Installation will be co-ordinated through a separate bid document.
Respondents to this bid should NOT include any installation charges in their pricing. The
following points are critical components of this bid.

e Refer to attached specifications for Main Electrical Distribution Panels (MDP)
e Bidders are reminded that pricing should be for the MDP’s and delivery only
— installation to be bid separately
e Bidders are reminded that there are no unloading facilities available at either
location. Neither school has pallet jacks, pallet trucks, or loading docks. All
unloading must be handled by awarded vendor. School personnel are not
available to assist with this process.
e Delivery must be inside delivery direct to each location.
e Delivery addresses are as follows:
Hamilton Elementary
5625 Northfield Parkway
Troy MI 48098

Wass Elementary
2340 Willard
Troy MI 48085



Kingscott Associates, Inc. Troy School District

Architects/Engineers Troy Elementary Schools
Kalamazoo, Michigan Additions and Remodeling
Phase No. 3

SECTION 16289
TRANSIENT VOLTAGE SUPPRESSION
(REVISIONS ADDENDUM NO. 1)

PART 1 - GENERAL

1.1

A.

1.2

13

1.4

2643-10

RELATED DOCUMENTS

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

SUMMARY

This Section includes TVSSs for low-voltage power, control, and communication equipment.
Related Sections include the following:

1. Division 16 Section "Switchboards" for factory-installed TVSSs.

2. Division 16 Section "Panelboards" for factory-installed TVSSs.

DEFINITIONS

SVR: Suppressed voltage rating.

TVSS: Transient voltage surge suppressor.

SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities, operating weights,
operating characteristics, furnished specialties, and accessories.

Operation and Maintenance Data: For transient voltage suppression devices to include in
emergency, operation, and maintenance manuals.

Warranties: Special warranties specified in this Section.

TRANSIENT VOLTAGE SUPPRESSION 16289 -1
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1.6

1.7

PART 2 -

2.1

2643-10

QUALITY ASSURANCE

Source Limitations: Obtain suppression devices and accessories through one source from a
single manufacturer.

Product Options: Drawings indicate size, dimensional requirements, and electrical performance
of suppressors and are based on the specific system indicated. Refer to Division 1 Section
"Product Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with IEEE C62.41, "IEEE Guide for Surge Voltages in Low Voltage AC Power
Circuits," and test devices according to IEEE C62.45, "IEEE Guide on Surge Testing for
Equipment Connected to Low-Voltage AC Power Circuits."

Comply with NEMA LS 1, "Low Voltage Surge Protection Devices.”

Comply with UL 1283, "Electromagnetic Interference Filters," and UL 1449, "Transient
Voltage Surge Suppressors."

PROJECT CONDITIONS

Service Conditions: Rate surge protection devices for continuous operation under the following
conditions, unless otherwise indicated:

1. Maximum Continuous Operating Voltage: Not less than 115 percent of nominal system
operating voltage.

2. Operating Temperature: 30 to 120 deg F.

3. Humidity: 0 to 85 percent, noncondensing.

4, Altitude: Less than 20,000 feet above sea level.

WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or

replace components of surge suppressors that fail in materials or workmanship within five years
from date of Substantial Completion.

PRODUCTS

MANUFACTURERS

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

1. General Electric Company.
2. Square D; Schneider Electric.

TRANSIENT VOLTAGE SUPPRESSION 16289 - 2
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SERVICE ENTRANCE SUPPRESSORS

Surge Protection Device Description: Modular design with field-replaceable modules, sine-
wave-tracking type with the following features and accessories:

Fuses, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Arrangement with copper bus bars and for bolted connections to phase buses, neutral bus,
and ground bus.

LED indicator lights for power and protection status.

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

One set of dry contacts rated at 5 A and 250-V ac, for remote monitoring of protection
status. Coordinate with building power monitoring and control system.

8. Surge-event operations counter.

W=

Now

Peak Single-Impulse Surge Current Rating: See panelboard schedules.
Connection Means: Permanently wired.

Protection modes and UL 1449 SVR for grounded wye circuits with voltages of 480Y/277 and

. 208Y/120, 3-phase, 4-wire circuits shall be as follows:

1. Line to Neutral: 800 V for 480Y/277 and 400 V for 208Y/120.
2. Line to Ground: 800 V for 480Y/277 and 400 V for 208Y/120.
3. Neutral to Ground: 800 V for 480Y/277 and 400 V for 208Y/120.

PANELBOARD SUPPRESSORS

Surge Protection Device Description: Modular design with field-replaceable modules, sign-
wave-tracking type with the following features and accessories:

Fuses, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Arrangement with wire connections to phase buses, neutral bus, and ground bus.

LED indicator lights for power and protection status.

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

One set of dry contacts rated at 5 A and 250-V, ac, for remote monitoring of protection
status. Coordinate with building power monitoring and control system.

8. Surge-event operations counter.

Nk wbhe

Peak Single-Impulse Surge Current Rating: See panelboard schedules.

Protection modes and UL 1449 SVR for grounded wye circuits with voltages of 480Y/277 and
208Y/120, 3-phase, 4-wire circuits shall be as follows:

TRANSIENT VOLTAGE SUPPRESSION 16289 -3
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A.

B.

C.

2.5

A

1. Line to Neutral: 800 V for 480Y/277 and 400 V for 208Y/120.
2. Line to Ground: 800V for 480Y/277 and 400 V for 208Y/120.
3. Neutral to Ground: 800 V for 480Y/277 and 400 V for 208Y/120.

SUPPRESSORS FOR ELECTRONIC-GRADE PANELBOARDS

Surge Protection Device Description: Sine-wave-tracking type, panel-mounted design with the
following features and accessories:

1 LED indicator lights for power and protection status.

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

3 One set of dry contacts rated at 5 A and 250-V ac, for remote monitoring of protection
status.

4, Arrangement with wire connections to phase buses, neutral bus, and ground bus.

Peak Single-Impulse Surge Current Rating: See panelboard schedules.

Protection modes and UL 1449 SVR for grounded wye circuits with voltages of 480Y/277 and
208Y/120, 3-phase, 4-wire circuits shall be as follows:

1. Line to Neutral: 800 V for 480Y/277 and 400 V for 208Y/120.

2. Line to Ground: 800 V for 480Y/277 and 400 V for 208Y/120.

3. Neutral to Ground: 800 V for 480Y/277 and 400 V for 208Y/120.
ENCLOSURES

NEMA 250, with type matching the enclosure of panel or device being protected.

PART 3 - EXECUTION

3.1

A

B.

32

A

2643-10

INSTALLATION OF SURGE PROTECTION DEVICES

Install devices at service entrance on load side, with ground lead bonded to service entrance
ground.

Install devices for panelboard and auxiliary panels with conductors or buses between suppressor

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 multipole, 30, 60, 100-A circuit breaker as a dedicated disconnect for suppressor,
unless otherwise indicated.

PLACING SYSTEM INTO SERVICE

Do not energize or connect service entrance equipment and panelboards to their sources until
surge protection devices are installed and connected.

TRANSIENT VOLTAGE SUPPRESSION 16289 -4



33 FIELD QUALITY CONTROL
A. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust equipment installation, including connections, and to assist in field

testing. Report results in writing.

1. Verify that electrical wiring installation complies with manufacturer's written installation
requirements.

3.4 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain transient voltage suppression devices. Refer to Division 1 Section
"Closeout Procedures & Demonstration and Training."

END OF SECTION 16289

2643-10 TRANSIENT VOLTAGE SUPPRESSION 16289 - 5






Kingscott Associates, Inc. Troy School District

Architects/Engineers Troy Elementary Schools
Kalamazoo, Michigan Additions and Remodeling
Phase No. 3
SECTION 16410

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  This Section includes the following individually mounted, enclosed switches and circuit

breakers:

1. Fusible switches.

2. Nonfusible switches.

3. Molded-case circuit switches.
4, Molded-case switches.

5. Enclosures.

1.3 DEFINITIONS

GD: General duty.

GFCI: Ground-fault circuit interrupter.
HD: Heavy duty.

RMS: Root mean square.

m YU QO ® p

SPDT: Single pole, double throw.

1.4 SUBMITTALS

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

1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.

2643-10 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 -1
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1.6
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3. Short-circuit current rating.
4. UL listing for series rating of installed devices.
5. Features, characteristics, ratings, and factory settings of individual overcurrent protective

devices and auxiliary components.

Shop Drawings: Diagram power, signal, and control wiring.

Qualification Data: For testing agency.

Field quality-control test reports including the following:

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.

Operation and Maintenance Data: For enclosed switches and circuit breakers to include in

emergency, operation, and maintenance manuals. In addition to items specified in Division 1
Section "Closeout Procedures," include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.

2, Time-current curves, including selectable ranges for each type of circuit breaker.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 -2
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PART 2

2.1

A

22

23
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COORDINATION

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

- PRODUCTS

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

FUSIBLE AND NONFUSIBLE SWITCHES

Manufacturers:
1. General Electric Co.; Electrical Distribution & Control Division.
2. Square D/Group Schneider.

Fusible Switch, 1200 A and Smaller: NEMA KS 1, Type HD, with clips or bolt pads to
accommodate specified fuses, lockable handle with capability to accept two padlocks, and
interlocked with cover in closed position.

Nonfusible Switch, 1200 A and Smaller: NEMAKS 1, Type HD, lockable handle with
capability to accept two padlocks, and interlocked with cover in closed position.

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

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

MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES

Manufacturers:
1. General Electric Co.; Electrical Distribution & Control Division.
2. Square D/Group Schneider.

Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available fault
currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level

overloads and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 -3
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Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

Electronic Trip-Unit Circuit Breakers: RMS sensing; field-replaceable rating plug; with
the following field-adjustable settings:

Instantaneous trip.

Long- and short-time pickup levels.

Long- and short-time time adjustments.

Ground-fault pickup level, time delay, and It response.

O

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

Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-
style fuse listed for use with circuit breaker and trip activation on fuse opening or on
opening of fuse compartment door.

GFCI Circuit Breakers: Single- and two-pole configurations with [5] [30]-mA trip
sensitivity.

Molded-Case Circuit-Breaker Features and Accessories:

fa—y

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

Lugs: Mechanical style with compression lug kits suitable for number, size, trip ratings,
and conductor material.

Application Listing: Type SWD for switching fluorescent lighting loads; Type HACR
for heating, air-conditioning, and refrigerating equipment.

Communication Capability: Circuit-breaker.

Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be
removable only when circuit breaker is in off position.

Molded-Case Switches: Molded-case circuit breaker with fixed, high-set instantaneous trip
only, and short-circuit withstand rating equal to equivalent breaker frame size interrupting

rating.

Molded-Case Switch Accessories:

1. Lugs: Mechanical style with compression lug kits suitable for number, size, trip ratings,
and material of conductors.

2. Application Listing: Type HACR for heating, air-conditioning, and refrigerating
equipment.

3. Key Interlock Kit: Extemally mounted to prohibit operation; key shall be removable
only when switch is in off position.

ENCLOSURES

NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.

e

Outdoor Locations: NEMA 250, Type 3R.

Kitchen Areas: NEMA 250, Type 4X, stainless steel.

Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
Hazardous Areas Indicated on Drawings: NEMA 250, Type 7C.

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 - 4
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32

33

34

2643-10

- EXECUTION

EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation
of enclosed switches and circuit breakers.

Mount individual wall-mounting switches and circuit breakers with tops at uniform height,
unless otherwise indicated. Anchor floor-mounting switches to concrete base.

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

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 16 Section Electrical Identification.

Enclosure Nameplates: Label each enclosure with engraved metal or laminated-plastic
nameplate as specified in Division 16 Section Electrical Identification.

FIELD QUALITY CONTROL
Prepare for acceptance testing as follows:

1. Inspect mechanical and electrical connections.
2. Verify switch and relay type and labeling verification.
3. Verify rating of installed fuses.

Testing Agency: Engage a qualified testing and inspecting agency to perform the following
field tests and inspections and prepare test reports:
Perform the following field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers. Certify
compliance with test parameters.

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

3. Infrared Scanning:

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 -5



a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each enclosed switch and
circuit breaker. Open or remove doors or panels so connections are accessible to
portable scanner.

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

c. Instruments, Equipment and Reports:

1)  Use an infrared scanning device designed to measure temperature or to

detect significant deviations from normal values. Provide calibration record
for device.

2)  Prepare a certified report that identifies enclosed switches and circuit
breakers included and describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial
action,

35 ADJUSTING

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

3.6 CLEANING

A.  On completion of installation, vacuum dirt and debris from interiors; do not use compressed air
to assist in cleaning.

B.  Imnspect exposed surfaces and repair damaged finishes.

END OF SECTION 16410

2643-10 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 -6



Kingscott Associates, Inc. Troy School District

Architects/Engineers Troy Elementary Schools
Kalamazoo, Michigan Additions and Remodeling
Phase No. 3
SECTION 16420
ENCLOSED CONTROLLERS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

1.2

1.3

2643-10

Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes ac, enclosed controllers rated 600 V and less, of the following types:

1. Across-the-line, manual and magnetic controllers.

Related Sections include the following:

1. Division 16 Section "Transient Voltage Suppression" for low-voltage power, control, and
communication surge suppressors.

SUBMITTALS

Product Data: For each type of enclosed controller. Include dimensions and manufacturer's
technical data on features, performance, electrical characteristics, ratings, and finishes.

Manufacturer Seismic Qualification Certification:  Submit certification that enclosed
controllers, accessories, and components will withstand seismic forces defined in Division 16
Section "Electrical Supports and Seismic Restraints." Include the following:

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

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."

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

ENCLOSED CONTROLLERS 16420 - 1
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3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field quality-control test reports.
Operation and Maintenance Data: For enclosed controllers to include in emergency, operation,

and maintenance manuals. In addition to items specified in Division 1 Section "Operation and
Maintenance Data," include the following:

1. Routine maintenance requirements for enclosed controllers and all installed components.
2. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

Load-Current and List of Settings of Adjustable Overload Relays: Compile after motors have
been installed and arrange to demonstrate that dip switch settings for motor running overload
protection suit actual motor to be protected.

QUALITY ASSURANCE

Manufacturer Qualifications: A qualified manufacturer. Maintain, within 100 miles of Project
site, a service center capable of providing training, parts, and emergency maintenance and
repairs.

Source Limitations: Obtain enclosed controllers of a single type through one source from a
single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
controllers, minimum clearances between enclosed controllers, and for adjacent surfaces and
other items. Comply with indicated maximum dimensions and clearances.

DELIVERY, STORAGE, AND HANDLING

Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent
condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive
substances, and physical damage.

If stored in areas subject to weather, cover enclosed controllers to protect them from weather,
dirt, dust, corrosive substances, and physical damage. Remove loose packing and flammable
materials from inside controllers; install electric heating of sufficient wattage to prevent
condensation.

ENCLOSED CONTROLLERS 16420 -2
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PART 2

2.1

A.

2.2
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COORDINATION

Coordinate layout and installation of enclosed controllers with other construction including
conduit, piping, equipment, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Division 7 Section "Roof Accessories."”

Coordinate features of enclosed controllers and accessory devices with pilot devices and control
circuits to which they connect.

Coordinate features, accessories, and functions of each enclosed controller with ratings and

characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and
load.

-PRODUCTS

MANUFACTURERS

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

1. General Electrical Company; GE Industrial Systems.
2. Square D.

ACROSS-THE-LINE ENCLOSED CONTROLLERS

Manual Controller: NEMA ICS 2, general purpose, Class A, with "quick-make, quick-break”
toggle or pushbutton action, and marked to show whether unit is "OFF," "ON," or "TRIPPED."

1. Overload Relay: Ambient-compensated type with inverse-time-current characteristics
and NEMA ICS 2, Class 10 tripping characteristics. Relays shall have heaters and
sensors in each phase, matched to nameplate, full-load current of specific motor to which
they connect and shall have appropriate adjustment for duty cycle.

Magnetic Controller: NEMA ICS 2, Class A, full voltage, nonreversing, across the line, unless
otherwise indicated.

1. Control Circuit: 120 V; obtained from [integral control power transformer] <Insert
source of control power> with a control power [transformer] [source] of sufficient
capacity to operate connected pilot, indicating and control devices, plus 100 percent spare
capacity.

2. Adjustable Overload Relay: Dip switch selectable for motor running overload protection
with NEMA ICS 2, Class [10] tripping characteristic, and selected to protect motor
against voltage and current unbalance and single phasing. Provide relay with Class II
ground-fault protection, with start and run delays to prevent nuisance trip on starting.

ENCLOSED CONTROLLERS 16420 - 3
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Combination Magnetic Controller: Factory-assembled combination controller and disconnect
switch.

1. Circuit-Breaker Disconnecting Means: NEMA AB 1, motor-circuit protector with field-
adjustable, short-circuit trip coordinated with motor locked-rotor amperes.
ENCLOSURES

Description: Flush- or surface-mounting cabinets as indicated. NEMA 250, Type 1, unless
otherwise indicated to comply with environmental conditions at installed location.

1. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

ACCESSORIES

Devices shall be factory installed in controller enclosure, unless otherwise indicated.
Push-Button Stations, Pilot Lights, and Selector Switches: NEMA ICS 2, heavy-duty type.

Stop and Lockout Push-Button Station: Momentary-break, push-button station with a factory-
applied hasp arranged so padlock can be used to lock push button in depressed position with
control circuit open.

Phase-Failure and Undervoltage Relays: Solid-state sensing circuit with isolated output
contacts for hard-wired connection. Provide adjustable undervoltage setting.

FACTORY FINISHES

Finish: Manufacturer's standard paint applied to factory-assembled and -tested enclosed
controllers before shipping.

PART 3 - EXECUTION

3.1

A
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EXAMINATION

Examine areas and surfaces to receive enclosed controllers for compliance with requirements,
installation tolerances, and other conditions affecting performance.

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

ENCLOSED CONTROLLERS 16420 - 4
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INSTALLATION
For control equipment at walls, bolt units to wall or mount on lightweight structural-steel
channels bolted to wall. For controllers not at walls, provide freestanding racks complying with

Division 16 Section "Electrical Supports and Seismic Restraints."

Comply with mounting and anchoring requirements specified in Division 16 Section "Electrical
Supports and Seismic Restraints."

IDENTIFICATION

Identify enclosed controller, components, and control wiring according to Division 16 Section
"Electrical Identification."”

CONTROL WIRING INSTALLATION

Install wiring between enclosed controllers according to Division 16 Section "Conductors and
Cables."

Bundle, train, and support wiring in enclosures.

Connect hand-off-automatic switch and other automatic-control devices where applicable.

1. Connect selector switches to bypass only manual- and automatic-control devices that
have no safety functions when switch is in hand position.
2, Connect selector switches with enclosed controller circuit in both hand and automatic

positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors.

CONNECTIONS

Conduit installation requirements are specified in other Division 16 Sections. Drawings
indicate general arrangement of conduit, fittings, and specialties.

Ground equipment according to Division 16 Section "Grounding and Bonding."

FIELD QUALITY CONTROL

Prepare for acceptance tests as follows:

1. Test insulation resistance for each enclosed controller element, bus, component,
connecting supply, feeder, and control circuit.
2, Test continuity of each circuit.

Perform the following field tests and inspections and prepare test reports:
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1. Perform each electrical test and visual and mechanical inspection, except optional tests,
stated in NETA ATS, "Motor Control - Motor Starters." Certify compliance with test
parameters.

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

ADJUSTING

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

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain enclosed controllers. Refer to Division 1 Section "Demonstration
and Training."

END OF SECTION 16420

2643-10
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Kingscott Associates, Inc. Troy School District

Architects/Engineers Troy Elementary Schools
Kalamazoo, Michigan Additions and Remodeling
Phase No. 3
SECTION 16441
SWITCHBOARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes service and distribution switchboards rated 600 V and less.

1.3 DEFINITIONS

A.  GFCL Ground-fault circuit interrupter.

1.4 SUBMITTALS

A.  Product Data: For each type of switchboard, overcurrent protective device, transient voltage
suppression device, ground-fault protector, accessory, and component indicated. Include
dimensions and manufacturers’ technical data on features, performance, -electrical
characteristics, ratings, and finishes.

B.  Shop Drawings: For each switchboard and related equipment.
1. Dimensioned plans, elevations, sections, and details, including required clearances and

service space around equipment. Show tabulations of installed devices, equipment
features, and ratings. Include the following:

a Bus configuration, current, and voltage ratings.

b. Short-circuit current rating of switchboards and overcurrent protective devices.

c. Utility company's metering provisions with indication of approval by utility
company.

d. UL listing for series rating of installed devices.

e. Features, characteristics, ratings, and factory settings of individual overcurrent

protective devices and auxiliary components.

2. Wiring Diagrams: Power, signal, and control wiring.

2643-10 SWITCHBOARDS 16441 -1
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Qualification Data: For testing agency.
Field quality-control test reports including the following:

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.

Operation and Maintenance Data: For switchboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 1 Section
"Closeout Procedures & Operation and Maintenance Data," include the following:

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

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

3. Time-current curves, including selectable ranges for each type of overcurrent protective
device.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Flectrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7.

Source Limitations: Obtain switchboards through one source from a single manufacturer.
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.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NEMA PB 2, "Deadfront Distribution Switchboards."

Comply with NFPA 70.
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DELIVERY, STORAGE, AND HANDLING
Deliver in sections or lengths that can be moved past obstructions in delivery path.

Store indoors in clean dry space with uniform temperature to prevent condensation. Protect
from exposure to dirt, fumes, water, corrosive substances, and physical damage.

Handle switchboards according to NEMA PB 2.1 and NECA 400.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:

1. Ambient Temperature: Not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 2, usual service conditions, 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
including conduit, piping, equipment, and adjacent surfaces. Maintain required workspace

clearances and required clearances for equipment access doors and panels.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3.

- PRODUCTS

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1.  Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

MANUFACTURED UNITS

Manufacturers:

1. General Electric Co.; Electrical Distribution & Protection Div.
2, Square D.
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Front-Connected, Front-Accessible Switchboard: Panel-mounted, Fixed, individually mounted
main device, panel-mounted branches, and sections rear aligned.

Nominal System Voltage: Refer to drawings.
Main-Bus Continuous: Refer to drawings.
Enclosure: Steel, NEMA 250, Type 1.

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

Utility Metering Compartment: Fabricated compartment and section complying with utility
company’s requirements. If separate vertical section is required for utility metering, match and
align with basic switchboard.

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

1. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity with
feeder circuit-breaker line connections.

a. If bus is copper, use copper for feeder circuit-breaker line connections.

2. Ground Bus:  1/4-by-2-inch- minimum-size, hard-drawn copper of 98 percent
conductivity, equipped with pressure connectors for feeder and branch-circuit ground
conductors. For busway feeders, extend insulated equipment grounding cable to busway
ground connection and support cable at intervals in vertical run.

3. Contact Surfaces of Buses: Silver plated.

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

5. Neutral Buses: 100 percent of the ampacity of phase buses, unless otherwise indicated,
equipped with pressure connectors for outgoing circuit neutral cables. Bus extensions for
busway feeder neutral bus are braced.

TRANSIENT VOLTAGE SUPPRESSION DEVICES
IEEE C62.41, integrally mounted, plug-in-style, solid-state, parallel-connected, sine-wave
tracking suppression and filtering modules.
OVERCURRENT PROTECTIVE DEVICES
Bolted-Pressure Contact Switch: Operating mechanism uses rotary-mechanical-bolting action
to produce and maintain high clamping pressure on the switch blade after it engages the
stationary contacts.
1. Manufacturers:

a. Boltswitch, Inc.

b. Pringle Electrical Mfg. Co.
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c. Square D.

Main Contact Interrupting Capability: 12 times the switch current rating, minimum.
Operating Mechanism: Manual handle operation to close switch; stores energy in
mechanism for closing and opening.

a. Electrical Trip: Operation of lever or push-button trip switch, or trip signal from
ground-fault relay or remote-control device, causes switch to open.

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

Ground-Fault Relay: Comply with UL 1053; self-powered type with mechanical ground-
fault indicator, test function, tripping relay with internal memory, and three-phase current
transformer/sensor.

a. Internal Memory: Integrates the cumulative value of intermittent arcing ground-
fault currents and uses the effect to initiate tripping.

b. No-Trip Relay Test: Permits ground-fault simulation test without tripping switch.

c. Test Control: Simulates ground fault to test relay and switch (or relay only if "no-
trip" mode is selected).

Open-Fuse Trip Device: Arranged to trip switch open if a phase fuse opens.

Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.

Fuses are specified in Division 16 Section "Fuses."

INSTRUMENTATION

Instrument Transformers: NEMA EI 21.1, IEEE C57.13, and the following;

1.

2.

Potential Transformers: Secondary voltage rating of 120 V and NEMA accuracy class of
0.3 with burdens of W, X, and Y.

Current Transformers: Ratios shall be as indicated with accuracy class and burden
suitable for connected relays, meters, and instruments.

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

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

Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-
wire systems and with the following features:

1.

Switch-selectable digital display of the following values with maximum accuracy
tolerances as indicated:

Phase Currents, Each Phase: Plus or minus 1 percent.
Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.
Phase-to-Neutral Voltages, Three Phase: Plus or minus ! percent.
Megawatts: Plus or minus 2 percent.

o op
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Megavars: Plus or minus 2 percent.

Power Factor: Plus or minus 2 percent.

Frequency: Plus or minus 0.5 percent.

Megawatt Demand: Plus or minus 2 percent; demand interval programmable from
5 to 60 minutes.

Accumulated Energy, Megawatt Hours: Plus or minus 2 percent. Accumulated
values unaffected by power outages up to 72 hours.

iE K-factor.

k. Total harmonic distribution.

B0 o

bk e

2. Mounting: Display and control unit flush or semiflush mounted in instrument
compartment door.

CONTROL POWER

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

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

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.

IDENTIFICATION

Presentation Media: Painted graphics in color contrasting with background color to represent
bus and components, complete with lettered designations.

EXECUTION

PROTECTION

Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions.

EXAMINATION

Examine elements and surfaces to receive switchboards for compliance with installation
tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.
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INSTALLATION
Install switchboards and accessories according to NEMA PB 2.1 and NECA 40.
Install and anchor switchboards level on concrete bases, 4-inch nominal thickness. Concrete

base is specified in Division 16 Section "Electrical Supports and Seismic Restraints," and
concrete materials and installation requirements are specified in Division 3.

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

2. For switchboards, install epoxy-coated anchor bolts that extend through concrete base
and anchor into structural concrete floor.

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

4. Install anchor bolts to elevations required for proper attachment to switchboards.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, 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 overcurrent protective devices, transient voltage suppression devices, and
instrumentation.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 16 Section "Electrical Identification.”

Switchboard Nameplates: Label each switchboard compartment with engraved metal or
laminated-plastic nameplate mounted with corrosion-resistant screws.

FIELD QUALITY CONTROL

Prepare for acceptance tests as follows:

1. Test insulation resistance for each switchboard bus, component, connecting supply,
feeder, and control circuit.
2, Test continuity of each circuit.

Testing Agency: Engage a qualified testing and inspecting agency to perform the following
field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,

Sections 7.1, 7.5, 7.6, 7.9, 7.10, 7.11, and 7.14 as appropriate. Certify compliance with
test parameters.
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2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
3. 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. Instruments, Equipment, and Reports:

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

2)  Prepare 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.

3.6 CLEANING
A.  On completion of installation, inspect interior and exterior of switchboards. Remove paint
splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in
cleaning. Repair exposed surfaces to match original finish.
3.7 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. Refer to Division 1 Section "Demonstration and Training."
END OF SECTION 16441
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SECTION 16442
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RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Distribution panelboards.

2, Lighting and appliance branch-circuit panelboards.
3. Transient voltage suppression panelboards.
SUBMITTALS

Product Data: For each type of panelboard, overcurrent protective device, transient voltage
suppression device, accessory, and component indicated.  Include dimensions and
manufacturers' technical data on features, performance, electrical characteristics, ratings, and
finishes.

Shop Drawings: For each panelboard and related equipment.

1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings. Include the following:

Enclosure types and details for types other than NEMA 250, Type 1.

Bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.

UL listing for series rating of installed devices.

Features, characteristics, ratings, and factory settings of 1nd1v1dual overcurrent
protective devices and auxiliary components.

Cpo o

2. Wiring Diagrams: Power, signal, and control wiring,
Qualification Data: For testing agency.

Field quality-control test reports including the following:
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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.

Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 1 Section "
Closeout Procedures & Operation and Maintenance Data," include the following:

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

2, Time-current curves, including selectable ranges for each type of overcurrent protective
device.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7.

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories through one source from a single manufacturer.

Product Options: Drawings indicate size, profiles, and dimensional requirements of
panelboards and are based on the specific system indicated. Refer to Division 1 Section
"Product Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NEMA PB 1.

Comply with NFPA 70.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:

1. Ambient Temperature: Not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 1, usual service conditions, as follows:
1. Ambient temperatures within limits specified.

2.  Altitude not exceeding 6600 feet.
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COORDINATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, and encumbrances to workspace clearance requirements.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3.

- PRODUCTS

MANUFACTURERS

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

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:
a. General Electric Co.; Electrical Distribution & Protection Div.
b. Square D.

MANUFACTURED UNITS

Enclosures: Flush- and surface-mounted cabinets. NEMA PB 1, Type 1.
1. Rated for environmental conditions at installed location.

a. Outdoor Locatns: NEMA 250, Type 3R.
b. Kitchen Areas: NEMA 250, Type 4X, siotainless steel.

2. Hinged Front Cover: Entire front trim hinged to box and with standard door within

hinged trim cover.

3. Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or
primer coat.

4, Directory Card: With transparent protective cover, mounted in metal frame, inside

panelboard door.

Phase and Ground Buses:

[y

Material: Hard-drawn copper, 98 percent conductivity.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground
conductors; bonded to box.

3. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and UL listed as

suitable for nonlinear loads.

Conductor Connectors: Suitable for use with conductor material.

1. Main and Neutral Lugs: Compression type.
2. Ground Lugs and Bus Configured Terminators: Compression type.

PANELBOARDS 16442 -3



2.3

24

25

2.6

m o 0w »

2643-10

3. Feed-Through Lugs: Compression type suitable for use with conductor material. TLocate
at opposite end of bus from incoming lugs or main device.

4, Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-
capacity neutral bus.

Future Devices: Mounting brackets, bus connections, and necessary appurtenances required for

future installation of devices.

PANELBOARD SHORT-CIRCUIT RATING

UL label indicating series-connected rating with integral or remote upstream overcurrent

protective devices. Include size and type of upstream device allowable, branch devices

allowable, and UL series-connected short-circuit rating.

DISTRIBUTION PANELBOARDS

Doors: Secured with vault-type latch with tumbler lock; keyed alike. Omit for fused-switch
panelboards.

Main Overcurrent Protective Devices: Circuit breaker.

Branch Overcurrent Protective Devices:

1. For Circuit-Breaker Frame Sizes 125 A and Smaller: Bolt-on circuit breakers.

2. For Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on circuit breakers; plug-in
circuit breakers where individual positive-locking device requires mechanical release for
removal.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

TRANSIENT VOLTAGE SUPPRESSION PANELBOARDS

Doors: Secured with vault-type latch with tumbler lock; keyed alike.

Main Overcurrent Devices: Thermal-magnetic circuit breaker.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers.

Bus: Copper phase and neutral buses; 200 percent capacity neutral bus and lugs.

Transient Voltage Suppression Device: IEEE C62.41, integrally mounted, plug-in-style, solid-
state, parallel-connected, sine-wave tracking suppression and filtering modules.
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OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker: UL 489, with series-connected rating to meet available fault
currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

Molded-Case Circuit-Breaker Features and Accessories: Standard frame sizes, trip ratings, and
number of poles.

1. Lugs: Compression style, suitable for number, size, trip ratings, and conductor materials.

2. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.

3. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup
and time-delay settings, push-to-test feature, and ground-fault indicator.

4, Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at [55] [75] percent
of rated voltage.

5. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage [without
intentional] [with field-adjustable 0.1- to 0.6-second] time delay.

6. Multipole units enclosed in a single housing or factory-assembled to operate as a single
unit.

- EXECUTION

INSTALLATION
Install panelboards and accessories according to NEMA PB 1.1.
Mount top of trim 74 inches above finished floor, unless otherwise indicated.

Mount plumb and rigid without distortion of box. Mount recessed panelboards with fronts
uniformly flush with wall finish.

Install overcurrent protective devices and controllers.

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

Install filler plates in unused spaces.

Stub four l-inch empty conduits from panelboard into accessible ceiling space or space
designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor

space or below slab not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing
load balancing.
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IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 16 Section "Electrical Identification.”

Create a directory to indicate installed circuit loads after balancing panelboard loads. Obtain
approval before installing. Use a computer or typewriter to create directory; handwritten

directories are not acceptable.

Panelboard Nameplates: Label each panelboard with engraved metal or laminated-plastic
nameplate mounted with corrosion-resistant screws.

CONNECTIONS
Ground equipment according to Division 16 Section "Grounding and Bonding."

Connect wiring according to Division 16 Section "Conductors and Cables."”

FIELD QUALITY CONTROL

Prepare for acceptance tests as follows:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.
2. Test continuity of each circuit.

Testing Agency: Engage a qualified testing and inspecting agency to perform the following
field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers. Certify
compliance with test parameters.

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

Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of
the facility and at time directed. Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.
4. Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard, is

not acceptable. Rebalance and recheck as necessary to meet this minimum requirement.
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Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scanning of each panelboard. Remove panel fronts so joints
and connections are accessible to portable scanner.

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

2. Record of Infrared Scanning: Prepare a certified report that identifies panelboards
checked and describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

CLEANING

On completion of installation, inspect interior and exterior of panelboards. Remove paint
splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in
cleaning. Repair exposed surfaces to match original finish.

END OF SECTION 16442
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TROY SCHOOL DISTRICT
BID# 9392
MAIN ELECTRICAL DISTRIBUTION PANELS
HAMILTON AND WASS ELEMENTARY SCHOOLS

Cost Summary

Hamilton Elementary:
MDP
Delivery
Any Other Charges

&+ H B

Wass Elementary:
MDP
Delivery
Any Other Charges

&+ H B




TROY SCHOOL DISTRICT
Bid 9392 Main Electrical Distribution Panels
Hamilton and Wass Elementary Schools

Hamilton Elementary
MDP
Delivery
Any Other Charges

TOTAL

Wass Elementary
MDP

Delivery
Any Other Charges
TOTAL

GRAND TOTAL

TERM: Net 30 Days
FIRM: 30 Days

21,790.00

Included
none

21,790.00

26,875.00

Included
none

26,875.00

48,665.00

CO: McNaughton-McKay Electric Co.

CO: GE Supply
TERM: Net 30 Days
FIRM: 30 Days

24,157.04

5,538.00
16,903.68
46,598.72

24,172.94

5,538.00
16,903.68
46,614.62

93,213.34

CO: Madison Electric

TERM: Net 30

FIRM: 30 Days
21,915.00
21,915.00
21,915.00
21,915.00
43,830.00

Teal Electric Co. - No Response
North Electric Supply, Inc. - No Response

Pricing based on receiving an order for
both switchboards.

United Electric Supply Co. - Returned - Moved no return address




