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UTHealth FPE Standard Specification

SECTION 26 24 13

SWITCHBOARDS
This Standard Specification Section is controlled by the Office of Facilities Planning and Construction, UT System.  It is to be used as guideline on all UT System projects, unless deviations are approved in writing by the Project Manager.  It is not to be used for bidding, permitting, construction or any other purpose.  This document is the property of UT System, and use of this document, in part or in whole, for any purpose other than for a UT System project may not be done without written permission of UT System.
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SECTION 26 24 13 - SWITCHBOARDS
GENERAL
WORK INCLUDED
Furnish and install switchboards as herein specified and shown on the associated electrical drawings.
REFERENCES
[NOTE TO SPEC WRITER:  INCLUDE ONLY REFERENCE STANDARDS THAT ARE TO BE INDICATED WITHIN THE TEXT OF THIS SECTION.  EDIT THE FOLLOWING, ADDING AND DELETING AS REQUIRED FOR PROJECT AND PRODUCT SELECTION.]
ANSI C12.1 - Code for Electricity Metering
ANSI C39.1 - Requirements for Electrical Analog Indicating Instruments
ANSI C57.13 - Requirements for Instrument Transformers
NEMA AB 1 - Molded Case Circuit Breakers
NEMA KS 1 - Enclosed Switches
NEMA KS 2 - Bolted Pressure Contact Switches
NEMA PB 2 - Dead Front Distribution Switchboards
NEMA PB 2.1 - Instructions for Safe Handling, Installation, Operation and Maintenance of Dead-front Switchboards Rated 600 Volts or Less
UL 489 – Molded Case Circuit Breakers and Circuit Breaker Enclosures
UL 891 – Switchboard and Switchboard unit Substations
applicable provisions
Refer to Section 26 14 00 – Protective Relay and Device Coordination Study
SUBMITTALS
Provide submittals in accordance with and in addition to Section 26 00 00, Basic Electrical Requirements, and  Division 01 for submittal requirement.
Brochures.  Submit brochures on the switchboard, main protective device, branch circuit protective devices and instrumentation.
Dimensional Drawings.  Submit dimensional drawings of the switchboard, including top and bottom views showing entry and exit space for conduits and busways, front and side elevations showing arrangement of all devices and also include dimensional data on all buses including material type and capacity of the buses.
Electrical Information.  Submit one-line diagrams for equipment being provided.  Also submit information on all protective devices including type, ratings and settings of all trips provided including ground fault relay settings.
Submit schematics and wiring diagrams for metering and controls.
Line-by-line specification review by equipment manufacturer with any exception explicitly defined.
DELIVERY, STORAGE, AND HANDLING
Deliver switchboards in factory-fabricated water-resistant wrapping, and mounted on shipping skids.  All components and sections shall be identified by the Purchaser’s equipment number or name, which shall be clearly indicated on Shop Drawings and shipping packages.
Handle in accordance with NRMS PB2.1 to avoid damage to material components, enclosure, and finish.  Switchboard shall be provided with adequate lifting means.
Store in a clean, dry space and protected from the weather.  Maintain factory wrapping or provide an additional heavy canvas or plastic cover to protect units from dirt, water, construction debris, and traffic.  Switchboard shall be stored in a location where the relative humidity below required level for storage per manufacturer’s recommendation.  Heaters shall be energized in the switchboard section when relative humidity exceeds the requirement.
Provide one (1) set of installation and maintenance instructions with each switchboard.  Instructions are to be easily identified and affixed within the incoming or main section of the line-up. 
PRODUCTS
ACCEPTABLE MANUFACTURERS
Cutler-Hammer/Eaton
General Electric Company
Siemens
Square D
Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure in Section 26 00 00, and  Division 01 for substitution requirement.
SWITCHBOARD CONSTRUCTION
Enclosure
Switchboards shall be of the freestanding type complying with the design and function requirements of the project.  Design characteristics shall be as noted in manufacturer's submittal data. Completely enclose the frame with removable, bolted, code-gage sheet steel covered panels and hinged doors.  Form all cover plates and doors to eliminate sharp edges.
Provide factory-assembled, dead-front, metal-enclosed, and self-supporting switchboard consisting of required vertical sections bolted together to form one rigid assembly.
Enclosure shall be NEMA Type as per Drawings.  Sections shall align at front and rear, or as per configurations shown on Drawings.
Access.
Provide an assembly that permits access to buses and devices for installation and future maintenance from the front only.
Provide adequate wiring gutter space at top, bottom and sides for easy access to all wiring terminations.
Device Mounting.
Assembly must permit interchanging devices of the same type, rating and method of operation.
Main section devices shall be individually mounted.
Distribution section devices shall be panel (group) mounted.
Auxiliary section devices shall be individually mounted.
 Lifting Provisions.
Provide permanent lifting eyes or hooks on top of shipping sections.
Finish.  Grind all steel surfaces smooth, with all burrs, sharp edges, welding splatters, loose rust, scale and the like totally removed after fabrication.  Following this, chemically clean and treat steel work to allow a good bond between the steel surfaces and apply rust-preventive primer paint.  After priming, thoroughly paint the inside and outside with a suitable finish paint.  Supply 1 pint of finish paint for each switchboard for touch-up after installation.
Line and load terminations shall be accessible from front of the switchboard or as per Drawings.
Buses
Material.  98 percent IACS conductivity [tin]-or [silver]-plated copper with round edges.
Design.
Rate main bus for currents shown.
Current rating for section bus and branch bus to be determined on the basis of service to all devices including spares and spaces for future additions. Section bus is to be sized to a minimum of 60 percent of the main bus rating.
Size buses to limit their temperature rise within the switchboard to 65°C based on a 40°C outside ambient temperature.
Current density of buses shall not exceed 1000 amperes per square inch.
Individual phase bus bars to be insulated to withstand 2000 volts a-c for 1 minute.

Neutral Bus.  In each switchboard section include an un-insulated neutral bus on insulated bus supports secured to the section frame and bolt to neutral bus bars in adjacent sections, thus providing a continuous neutral bus.
Ground Bus.  In each switchboard section, include an un-insulated copper ground bus bar for the equipment.  Secure the bar to the unit frame and bolt to the ground bus bars in adjacent sections, thus providing a continuous equipment ground bus.  Arrange the equipment ground bus to ground the switchboard parts that do not carry current.  Include terminations at the bus bar for feeder and branch circuit grounding conductors.  The terminations must be exothermically welded on or be of an approved pressure connector type.  Extend all buses the entire length of the switchboard.  Buses must have the required capacity, minimum 1/4”x1” copper ground bus, for their total length. Make provisions for extensions from either end of buses.
Insulators.  Support main, section and branch bus systems with insulators to provide short circuit bracings.  Use non-carbonizing, non-tracking insulators.
Bus Arrangement:  Phase A-B-C, left to right, top to bottom, and front to rear, as viewed from the front.  Provided main horizontal bus with continuous current rating as shown on Drawings.  Main bus shall be full capacity through each section and have provisions for future extension.  Main bus and sub-main busses shall be sized to meet UL and NEMA standards for temperature rise.
Device and Bus Insulation
Isolate vertical sections from each other using insulating barriers.  Provide insulating barriers between main bus and load terminal. 
Main Protective Devices
Type.  As the main protective device for the switchboard, provide a 100 percent rated, 3 pole insulated case circuit breaker. Trip.  Stored-energy, quick-make, quick-break type. 
Provide a remote racking device to allow for remote insertion and removal of all circuit breakers from the chassis between the disconnected position and the connected position. 
[**OR**]
Mounting.  Stationary with bolted connection.
Operation. Manual.
Trip.  Long time, short time, instantaneous and ground fault. The ground fault shall provide an alarm only.  Alarm shall be in the form of both local and remote alarm. Local alarm shall be provided via status indicator change of position and audible alarm. Remote alarm shall be provided via dry contact for interfacing with building automation system. 
Accessories.
Mechanical pushbutton trip and indicator.
Provisions for padlocking in the open position.
Visual indicators showing mode of automatic tripping.
Main breaker shall have the capability of being operated (open/close) by a remote pushbutton station. Provide one female receptacle for the main breaker and mount on front of the switchboard adjacent to the breaker. Exact breaker type/manufacturer as required. In addition, provide one remote operator pushbutton station with 30' of SO cord and male receptacle for remote operation. [NOTE TO SPEC WRITER - DELETE IF NOT SERVED FROM SECONDARY OF TRANSFORMER OR IF NOT AGREED TO BY OWNER]

[bookmark: _GoBack]All bussing shall be rated for the maximum available fault current as shown on drawings or as determined by the Selective Coordination Study required under Section 26 14 00. Provide disconnecting means of all phases, neutral and grounds either in the form of a link, or similar conducting piece, designed to make connection between two suitable terminals or consisting of a terminal plate or stud provided with a suitable wire connection.  Simple removal of bolts from a single bus bar joint is not acceptable.
Lugs shall be tin-plated copper.
Exterior and interior steel surfaces shall be cleaned and finished with gray enamel over a rust inhibiting phosphatized coating.  Color shall be ANSI 61 gray.
Provide a mimic bus.  Show bussing, connections and devices in single line form using black laminated plastic strips securely attached on the front panels of the switchboard.
Switchboard electrical ratings and configurations as shown on Drawings.
[The switchboard shall be UL listed as suitable for use as service entrance equipment.]
Pull Box:  Same construction as switchboard, size as shown on Drawings.  Top and sides shall be removable.  Insulating, fire-resistive bottom with separate openings for each circuit to pass into switchboard.  Top or bottom entry as shown on Drawings, which shall be clearly indicated on shop drawings.
Pull Section:  Same construction as switchboard, size as shown on Drawings.  Arrange as shown on Drawings.
Future Provisions:  Fully equip spaces for future devices with bussing and bus connections, suitably insulated and braced for short circuit currents.  Continuous current rating as indicated on Drawings.
Identification
Nameplates.  To identify switches, breakers, and other major devices, provide engraved phenolic nameplates per Section 26 05 53.  Mount nameplates on the front of door or panels adjacent to the device, and secure with screws.
Legend.  Indicate on the nameplate legend the name of the circuit, panelboard, motor control center or equipment served by the device.
SWITCHING AND OVERCURRENT PROTECTIVE DEVICES
Main and feeder protective devices shall be molded case circuit breakers.
Breakers 400 ampere frame and less shall be manufacturer's standard industrial construction bolt-on type, integral inverse time delay thermal and instantaneous magnetic trip.  Breakers 225 ampere through 400 ampere shall have continuously adjustable magnetic pick-ups of approximately five to ten times trip rating.
Breakers 600 ampere frame and above shall be equipped with solid-state trip complete with built-in current transformers, solid-state trip unit and flux transfer shunt trip.
Interrupting capacity shall be as noted on Drawings.
GROUND FAULT RELAYING
Provide ground fault protection on each disconnect device, rated 1200 amps or above.
Provide U.L. listed ground fault relay system with coordinated ground sensor with integral test winding and solid state relay to operate with protective device shunt trip circuit and monitor panel.
Use time delay type relay with the following features:
Continuously adjustable current pick-up settings of 100 to 1200 amperes.
Continuously adjustable time delay setting from instantaneous (.03 seconds) to one second.
Memory function to recognize and initiate tripping on intermittent ground faults.
Install panel that indicates relay operation and provides means for testing the system with or without interruption of electric service and does not permit the ground fault system to be inadvertently left in an inactive or "off" state.
Use zero sequence fault arrangement. 
METERING
Provide multi-function instruments as shown on Drawings or with the following electrical parameters. 
Voltmeter, phase to phase and phase to neutral.
Current, per phase RMS and 3 phase average.
Demand current, per phase.
Power factor, per phase and 3 phase total.
Real power, 3 phase total.
Reactive power, 3 phase total.
Apparent power, 3 phase total.
Energy (MWH).
Reactive energy (MVARH).
Frequency.
Average demand real power.
Current Transformers:  ANSI C57.13; 5-ampere secondary, window type with single secondary winding and secondary shorting device, primary/secondary ratio as shown on Drawings,  burden and accuracy consistent with connected metering and relay devices, 60 Hertz.
Voltage Transformers:  ANSI C57.13; 120 volt secondary, disconnecting type with integral fuse mountings, primary/secondary ratio as shown on Drawings, burden and accuracy consistent with connected metering and relay devices, 60 Hertz.
EXECUTION
INSTALLATION
Install switchboards as indicated in accordance with manufacturer's written instructions and applicable requirements of the NEC, NEMA, ANSI and applicable requirement of the National Electrical Contractors Association's "Standard of Installation".
Switchboard shall be bolted directly to floor without the use of floor sills.
Provide a foundation pad for the switchboard as specified in Section 26 05 00, Electrical General Provisions.  Secure the switchboard to the pad as recommended by the manufacturer.  Include openings for bottom feeds that are compatible with the equipment provided.
Tighten electrical bus connections with torque wrench to manufacturer's recommendations.
Connect phase A, B and C, respectively to Bus No. 1, 2 and 3 from left to right or top to bottom.
Adjust operating mechanisms for free mechanical movement.
Restoration.  Restore all damaged surfaces to factory finish.
Inspection.  Thoroughly inspect the switchboard for items such as loose connections and presence of foreign materials and remedy prior to energizing the switchboard.  All bolted connections shall be torqued to the manufacturer's recommendations.
Double Lugging.  Double lugging on one protective device to feed two separate loads is not permitted.
TESTING
After installation and before acceptance by the Owner, the Contractor shall provide the services of an independent testing organization to performance test breaker and/or relays in accordance with the NEC.  This test shall involve passing a primary current through the current sensor with a suitable, low voltage test set and timer, which shall allow verification of their published curves and that they actually trip the devices on which they are applied.  This test shall also include the polarity of the current sensors and give an indication of satisfactory operation of the solid-state power meter.
Notify the Owner of this test date 5 days in advance so the tests can be properly witnessed.
END OF SECTION
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