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BUSWAY – Low Voltage (Pow-R-Flex)

PART 1 General

1.01 Scope

A. The Contractor shall furnish and install the busway system including all necessary fittings, hangers and accessories as specified herein and as shown on the contract drawings.

1.02 Related Sections

A. Section 16671A – Surge Suppression devices
1.03 References

A. The low voltage busway and all components shall be designed, manufactured and tested in accordance with the latest applicable following standards of ANSI and NEMA:

1. NEMA BU.1

2. ANSI/UL 857

a. All fittings and plug-in units shall be listed and marked in accordance with UL 857

b. All ampere and voltage ratings and configurations shall be listed and marked in accordance with UL 857.

c. Track busway or continuous plug-in busway rated higher than 225A is not recognized by UL 857 and shall not be accepted.

3. CSA

1.04 Submittals – for review/approval

A. The following information shall be submitted to the Engineer:

1. Master drawing index

2. Isometric drawing of each busway run

3. Component list

4. Busway ratings including:

a. Short-circuit rating

b. Voltage

c. Continuous current

5. Major component ratings including:

a. Voltage

b. Continuous current

c. Interrupting ratings

6. Cable terminal sizes

7. Product data sheets

1.05 Submittals – for construction

A. The following information shall be submitted for record purposes:

1. Final as-built drawings and information for items listed in Paragraph 1.04, and shall incorporate all changes made during the manufacturing process

2. Certified production test reports

3. Installation information

4. Seismic certification and equipment anchorage details

1.06 Qualifications

A. The manufacturer of the assembly shall be the manufacturer of the major components within the assembly.

B. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified.

C. For the equipment specified herein, the manufacturer shall have an environmental system registered to ISO 140001.

D. The manufacturer of this equipment shall have produced similar electrical equipment for a minimum period of ten (10) years. When requested by the Engineer, an acceptable list of installations with similar equipment shall be provided demonstrating compliance with this requirement.

E. (Provide Seismic tested equipment as follows:

Note to Spec. Writer:

To help understand the 2006 IBC/2007 CBC seismic parameters for a specific location, the attached link to the US Geological Survey will be extremely helpful:
http://earthquake.usgs.gov/research/hazmaps/design/
Download the file “Java Ground Motion Parameter Calculator - Version 5.0.8 (4.6 MB)” and save it to your hard drive, then run the executable (.exe) that was downloaded.  

Enter the latitude and longitude of your project location. 

(To find exact Latitude and Longitude, go to http://geocoder.us/ and type in the address.)

The IBC seismic criteria for that location will then be displayed. It is simply a matter of verifying that the criteria shown for your specific building location is.
1. The equipment and major components shall be suitable for and certified by actual seismic testing to meet all applicable seismic requirements of the 2006 International Building Code (IBC) Site Classification [Enter classification from above website].  The site coefficients Fa = [Enter value from above website], and spectral response accelerations of SS =  [Enter value from above website]g, S1 = [Enter value from above website]g are used.  The test response spectrum shall be based upon a 5% damping factor, and a peak (SDS) of at least [Enter value from above website]g’s (3 -12 Hz) applied at the base of the equipment in the horizontal direction.  The forces in the vertical direction shall be at least 66% of those in the horizontal direction.  The tests shall cover a frequency range from 1 to 100Hz.  Guidelines for the installation consistent with these requirements shall be provided by the equipment manufacturer and based upon testing of representative equipment.  Equipment certification acceptance criteria shall be based upon the ability for the equipment to be returned to service immediately after a seismic event within the above requirements without the need for repairs.

-- (OR --

1. The manufacturer shall certify the equipment based upon a dynamic and/or static structural computer analysis of the entire assembly structure and its components, provided it is based upon actual seismic testing from similar equipment.  The analysis shall be based upon all applicable seismic requirements of the 2006 International Building Code (IBC) Site Classification [Enter classification from above website], site Coefficient Fa = [Enter classification from above website], FV  = [Enter classification from above website] and spectral response accelerations of SS = [Enter classification from above website]g, S1 = [Enter classification from above website]g.  The analysis shall be based upon a 5% damping factor, and a peak (SDS) of at least [Enter classification from above website]g’s (3 -12 Hz), applied at the base of the equipment in the horizontal direction. The forces in the vertical direction shall be at least 66% of those in the horizontal direction.  The analysis shall cover a frequency range from 1 to 100Hz.  Guidelines for the installation consistent with these requirements shall be provided by the equipment manufacture and based upon testing of representative equipment. Equipment certification acceptance criteria shall be based upon the ability for the equipment to be returned to service immediately after a seismic event within the above requirements without the need for repairs.

2. The following minimum mounting and installation guidelines shall be met, unless specifically modified by the above referenced standards.

a. The Contractor shall provide equipment anchorage details, coordinated with the equipment mounting provision, prepared and stamped by a licensed civil engineer in the state. Mounting recommendations shall be provided by the manufacturer based upon the above criteria to verify the seismic design of the equipment.

b. The equipment manufacturer shall certify that the equipment can withstand, that is, function following the seismic event, including both vertical and lateral required response spectra as specified in above codes.

c. The equipment manufacturer shall document the requirements necessary for proper seismic mounting of the equipment. Seismic qualification shall be considered achieved when the capability of the equipment, meets or exceeds the specified response spectra.

F. The busway and related fittings shall be available for all ratings and configurations, including internal ground, isolated ground and oversized neutral.  The selection of one option shall not eliminate the use of another.

1.07 Regulatory Requirements

A. The busway shall bear a UL label. 

1.08 Delivery, Storage and Handling

A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One (1) copy of these instructions shall be included with the equipment at time of shipment.

1.09 Operation and Maintenance Manuals

A. Equipment operation and maintenance manuals shall be provided with each assembly shipped, and shall include instruction leaflets and instruction bulletins for the complete assembly and each major component.
B.  Prior to installation, busway shall be stored in a dry temperature and humidity controlled environment.
1.010 Extra Products

A. Spare parts shall be furnished for each rating of busway, consisting of:

1. One set of joint covers for each busway

PART 2 products

2.01 manufacturers

A. Eaton Corporation
B. (__________

C. (__________

2.02 ratings

A. The busway shall be Eaton type Pow-R-Flex and shall be:

1. 1-phase, 3-wire with 50% integral housing ground.

2. 1-phase, 3-wire with 50% internal ground bar or 50% isolated internal ground bar.

3. 3-phase, 3-wire with 50% integral housing ground.

4. 3-phase, 3-wire with 50% internal ground bar or 50% isolated internal ground bar.

5. 3-phase, 3-wire with 100% ground.

6. 3-phase, 4-wire with 100% neutral and 50% integral housing ground.

7. 3-phase, 4-wire with 100% neutral and 50% internal ground bar or 50% isolated internal ground bar.

B. Copper busway shall have a minimum of 3-cycle short-circuit rating of 22 kA RMS symmetrical for 225 Ampere ratings, 35 kA RMS symmetrical for 400 Ampere ratings, 42 kA RMS symmetrical for 500 and 600 Ampere ratings.

C. Aluminum busway shall have a minimum of 3-cycle short-circuit rating of 22 kA RMS symmetrical for 150 Ampere ratings, 35 kA RMS symmetrical for 225 Ampere ratings, 42 kA RMS symmetrical for 300 and 400 Ampere ratings.

2.03 construction

A. The busway and associated fittings shall consist of copper or aluminum conductors totally enclosed in a non-ventilated 2-piece extruded aluminum housing.  Indoor feeder and indoor plug-in busway shall be interchangeable at the same rating without the use of adapters or special splice plates.  Fittings – (elbows, tees, flanges, etc.) shall be identical for use with both the plug-in and feeder types of busway. The busway shall be capable of being mounted flat-wise, edgewise, or vertically without derating. The busway shall consist of standard 10-foot sections with special sections and fittings provided to suit the installation. Horizontal runs shall be suitable for hanging on 10-foot maximum centers.  Provide one (1) hanger for every ten (10) feet of horizontally mounted duct.

2.04 bus

A. Bus bars shall be fabricated from high strength, 55% conductivity aluminum or 98% conductivity copper and shall be silver-plated at all joint and contact surfaces. 

B. The busway shall be capable of carrying rated current continuously without exceeding a temperature rise of 55 degrees C based on a 40 degrees C ambient.

2.05 Bus Joints

A. Each busway section shall be furnished complete with joint hardware and covers. The busway joints shall be a single-bolt, non-rotating, removable bridge design. All bridge joints shall be furnished with a tension-indicating Smart Bolt® and Belleville washer. The bridge joint shall utilize a captive nut retainer on the opposite side of the torque-indicating bolt. The bridge joint design shall ensure proper installation without the use of a torque wrench, and provide visual indication that the joint has been tightened to the proper internal tension. Each busway joint shall allow for a minimum length adjustment of +/- 0.5 inches. De-energization of busway shall not be required for safe testing of joint tightness.

2.06 housing

A. The busway housing shall be a 2-piece design fabricated from extruded aluminum. The 2-piece housing shall consist of a base channel and interlocking front cover bolted together, along the bottom flange. The busway enclosure finish shall be ANSI 61 gray or black and shall conform to UL requirements. 
B. The busway conductors shall be totally enclosed within the housing and shall not require any optional covers to prohibit access to the conductors.

2.07 plug-in busway

Where required, busway shall be of the plug-in type. Plug-in busway shall be available in standard 2-, 4-, 6-, 8- and 10-foot lengths, with plug-in openings provided on one side of the busway sections on 12-inch centers. The plug-in openings shall not have hinged or removable covers and shall have an integral shutter that slides open when a plug-in unit is being inserted.  The integral shutter mechanism shall prohibit dirt and debris from entering contact plug-in openings in the busway. The design shall allow for nine (9) plug-in opening outlets per ten (10) feet of plug-in length. The integral shutter mechanism for plug-in openings shall have a positive screw close feature that prevents the shutter from being opened when the plug-in opening is not being utilized by a plug-in unit. A standard housing ground connection shall be supplied in each plug-in opening. Positive mechanical guides for plug-in units shall be provided at each plug-in opening to facilitate unit alignment, engage shutter mechanism and prevent improper installation.
2.08 CIRCUIT BREAKER TYPE PLUG-IN DEVICES
A. Where required, plug-in units of the types and ratings indicated on the plans and specifications shall be supplied. Plug-in units shall be mechanically interlocked with the busway housing to prevent their installation or removal while the switch is in the “ON” position. The enclosure of any plug-in unit shall make positive ground connection to the duct housing before the stabs make contact with the bus bars. All plug-in units shall be equipped with an interlock that can be defeated to prevent the cover from being opened while the switch is in the “ON” position and to prevent accidental closing of the switch while the cover is open. The plugs shall be provided with a means for padlocking the cover closed and padlocking the disconnect device in the “OFF” position. The operating handle and mechanism shall remain in control of the disconnect device at all times, permitting its easy operation from the floor by means of a hook stick or chain. All plug-in units shall be interchangeable without alteration or modification of plug-in duct.

B. All plug-in unit types and ratings must be fully interchangeable for use on all busway ampere ratings.

C. Circuit breaker-type plugs shall have an interrupting rating as shown in the contract documents, and shall meet all requirements of UL Standard 489. All breaker plug-in devices shall be from the same manufacturer as the busway.

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

B. All plug-in unit types and ratings must be fully interchangeable for use on all busway ampere ratings.

C. Receptacle type plugs shall have fused or circuit breaker over-current protection.  Circuit breakers shall be plug-on or bolt-on type with an interrupting rating of 10 kA or 22kA three phase at 240V, 25kA single phase at 240V, 10kA at 400V and 480V and 10kA at 600V.  Fused switches will have an interrupting rating that matches that of the busway it is attached to, and shall limit the let through current from the plug through the receptacle to less than 10kA IR.  All fault current ratings shall be symmetrical RMS amperes.  Circuit breakers and fusible switches shall be from the same manufacturer as the busway.  Receptacles shall be UL listed, any standard NEMA configuration and either bolted to the enclosure or affixed to an electrical cord dropped down from the enclosure.  Cord drops shall use UL listed strain relief devices.  Receptacle type plugs shall come fully assembled and wired from the manufacturer.  Field kits for drop cords and receptacles shall not be acceptable.  For fault current ratings above 22kA at 240V or 10kA at 400V and/or 480V, the connector/receptacle and breaker combination must be tested to UL 231 and UL approved.

2.010 surge PROTECTIVE devices
A. Provide surge protective devices as specified in Section 16671A.
2.011 End Cable tap boxes
A. End cable tap boxes shall be configured to accept up to (2) 350 kcmil cables per phase and shall conform to UL857 and NEC standards for wire bend space.  Left and right side removable covers shall be provided for easy cable access.  Lug access covers shall be provided for easy access to cable termination lugs.  Cable tab boxes shall be mountable against a wall without causing the busway to be offset from the wall.
B. End cable tap boxes shall allow for CT’s to be mounted within the tap box for metering.
2.012 Busway whole run metering

A. An electronic power meter equivalent to an Eaton IQ250/260 electronic power meter shall be use to monitor power utilization for each busway run and shall be mounted in a separate enclosure bolted to each end cable tap box

B. The electron power meter shall have a digital display showing real-time information about critical power parameters for each phase.  Each phase shall be visible on the display simultaneously.

C. The electronic power meter shall comply with ANSI C12.20 for power utilization and quality with an accuracy of 0.2 percent.

D. The electronic power meter shall be capable of monitoring the following parameters for each phase: current, current demand, neutral current, voltage, frequency; real, reactive and apparent power, total and per phase: power factor, total and per phase; and minimum and maximum readings for each parameter.

E. The electronic power meter shall communicate in RS-485 or Modbus RTU or Modbus ASCII or DNP 3.0 and KYZ output.  Shall also be capable of optional I/O.
PART 3 execution

3.01 factory testing

A. Standard factory tests shall be performed on the equipment provided under this section. All tests shall be in accordance with the latest version of ANSI and NEMA standards.

B. The manufacturer shall provide three (3) certified copies of factory test reports.

3.02 installation

A. The Contractors shall install all equipment per the manufacturer’s recommendations and the contract drawings and NEMA BU.1.

B. Expansion fittings shall be utilized to account for the coefficient of expansion and contraction due to heating and cooling of the conductors.  An expansion fitting shall be used every 300 feet for copper conductors and 225 feet for aluminum conductors for busway running continuously without change in direction.

C. Busway supports shall be provided by the manufacture of the busway and shall be installed per the manufacturer’s installation instructions.

3.03 TESTING

A. Perform testing on all busway runs per NEMA publication BU.1 and manufacturer’s recommendations prior to energizing.

3.04 WARRANTY

A. Equipment manufacturer warrants that the Products manufactured by it will conform to the manufacturer’s applicable specifications and be free from failure due to defects in workmanship and material for (1) year from the date of installation of the Product or (18) months from the date of shipment of the Product, whichever occurs first.  Extended warranties shall be allowed as specified herein.

3.05 STARTUP SERVICES

A. A factory authorized service representative shall perform all startup services.

B. Train owner’s maintenance personnel on procedures for servicing and maintaining equipment per manufactures recommendations and NEMA publication BU.1.
( Note to Spec. Writer - Optional


( Note to Spec. Writer – Select one


( Note to Spec. Writer – Insert data in blanks
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