DIVISION 26 - ELECTRICAL

Section 26 25 00 - Low-Voltage Busway


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Low-Voltage Busway” Work is shown in the Contract Documents. This section includes feeder busway in ratings 150 amperes to 5000 amperes, 600 volts and less.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. NEMA BU 1 (National Electrical Manufacturers Association) – General Instructions for Handling, Installation, Operation and Maintenance of Busways Rated 600 V or Less. 

B. NETA ATS (International Electrical Testing Association) - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems, 

C. NFPA 70 (National Fire Protection Association) - National Electrical Code. 

D. UL 857 (Underwriters Laboratory) - Busways and Associated Fittings,

1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Shop Drawings: For each type of bus assembly include the following:

a. Indicate ratings, dimensions and finishes. Include dimensioned layout diagram, installation details, locations of supports to conform to seismic rating and fittings such as firestops and weatherseals. Include details of wall and floor penetrations. Include compliance with seismic rating and labeling requirements.

b. Designate components and accessories, including clamps, brackets, hanger rods, connectors, straight lengths, and fittings.

c. Indicate required clearances, method of field assembly and location and size of each field connection.

d. Wiring Diagrams.

2. Product Data: Submit catalog data for components and plug-in units.

3. Coordination Drawings: Floor plans and sections, drawn to scale. Include scaled bus-assembly layouts and relationships between components and adjacent structural, mechanical, and electrical elements. Show the following:

a. Vertical and horizontal enclosed bus-assembly runs, offsets, and transitions.

b. Clearances for access above and to the side of enclosed bus assemblies.

c. Vertical elevation of enclosed bus assemblies above the floor or bottom of structure.

d. Support locations, type of support, and weight on each support.  

4. Location of adjacent construction elements including light fixtures, HVAC and plumbing equipment, fire sprinklers and piping, signal and control devices, and other equipment.

5. Manufacturer Seismic Qualification Certification: Submit certification that busway will withstand seismic forces defined in Section 26 05 48 - Seismic Controls for Electrical and Communication Work. Include the following:

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

(1) 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.”

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

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

8. Operations and Maintenance Data: Comply with Section 01 78 23.13 - Operations and Maintenance Data.

1.4 QUALITY ASSURANCE

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years successful in-service performance.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100 and marked for intended use for the location and environment in which they are installed.

C. Comply with NFPA 70, as adopted and administered by the Authority Having Jurisdiction.

1.5 PRE-INSTALLATION MEETING

A. Comply with Section 01 31 19 - Project Meetings.
B. Convene prior to performing field measurements for busway fabrication drawings.

C. Review proposed routing, sequence of installation, and protection requirements for installed busway.

1.6 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.7 COORDINATION

A. Coordinate layout and installation of busway with other construction including conduit, piping, equipment, and adjacent surfaces. Maintain required workspace and operating clearances and required clearances for equipment access panels.

B. Support and anchor busway in strict accordance with drawings and Section 26 05 48 - Seismic Controls for Electrical and Communication Work. Refer to Division 3 Concrete, for concrete, reinforcement, and formwork requirements.

C. Coordinate equipment supports, roof penetrations, and installation of roof curbs. Refer to Division 7 Thermal and Moisture Protection for roof accessory requirements.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle in accordance with manufacturer’s written instructions. Lift only with lugs provided for the purpose. Handle carefully to avoid damage to transformer internal components, enclosure, and finish.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 INDOOR FEEDER BUSWAY

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

1. Cutler Hammer; Division of Eaton.

2. General Electric.
3. Square D.  
4. Or Approved Equal.  
B. Compliance:

1. Comply with NEMA BU-1 and UL 857.

2. All elements of the busway system which are listed by UL shall be so labeled

C. General: All elements of the busway system shall be of the same manufacture.

Select voltage level and 3-wire or 4-wire circuit below.

D. Ratings:
1. Voltage: [480] [480Y/277] [208Y/120] -Volts, 60 Hz, 3-phase, [3-] [4-] wire enclosed busway.
Coordinate with Drawings.

2. Continuous Current: As shown on the plans.–[As calculated by the Engineer plus 10% minimum.]
Use 200% neutral for predominately non-linear loads.

3. [100%] [200%] neutral.
4. [25%] [50%] ground.
Provide maximum available fault current, including anticipated future growth. Note that short circuit ratings and fuse sizes for specific faults levels are not consistent between manufacturers. High fault currents may require fuse protection of busway per manufacturer’s requirements.

5. Short Circuit Rating: Not less than available fault current as shown on drawings.
6. Operating Temperature: 55(C maximum rise over 40(C ambient at rated current, independent of mounting position.
7. Seismic: Seismic zone 3.

E. Construction: Sandwich construction, totally enclosed, furnished in 10 foot lengths: Steel with manufacturer’s standard finish. No aluminum conductors or terminals allowed.
1. Conductor: Copper bar, fully insulated, plated at joints. 98% conductivity, plated at contact surfaces.
2. Joints: Single bolt with captive nut or equal. Joints: Single bolt with Belleville washer, torque-indicating double headed bolt, access required from one side only.
3. Insulation: 130(C rated, polyester or epoxy, no air gaps.
4. Housing: All-metal, non-ventilated.
5. Fittings: Per manufacturer’s recommendations.

6. Finish: Manufacturer’s standard gray enamel.

PART 3   EXECUTION

3.1 INSTALLATION

A. Install in accordance with NEMA BU1.1, and manufacturer’s recommendations.

B. Comply with mounting and anchoring requirements specified in Section 26 05 48 - Seismic Controls for Electrical and Communication Work.
C. Support busway as shown on drawings and as recommended by manufacturer.

1. Where drawings show support arrangements in excess of manufacturer’s recommendations, drawings shall prevail.

2. Support vertical riser at each floor.  

3. Support bus assembly with not less than 3/8-inch steel rods. Install side bracing to prevent swaying or movement of bus assembly. Modify supports after completion to eliminate strains and stresses on bus bars and housings.
D. Install horizontal busway runs in flatwise or upright position as indicated on plans.

1. Provide minimum 4 inches clearance all around busway for free air circulation.

2. Do not stack busway vertically.

3. Arrange busway to allow access to joints for torquing.

E. Tighten joints using a torque wrench, to manufacturer’s specified values.

F. Coordinate bus-assembly terminations to equipment enclosures to ensure proper phasing, connection and closure.

Coordinate busway installation requirements with Structural Engineer where busway crosses building seismic joints.

G. Install busway length with expansion fitting at each location where busway run crosses building expansion joint.

H. Install busway with integral fire stops located where busway penetrates fire-rated walls and floors.

1. Seal around opening to maintain fire-rating equal to wall or floor rating.

I. Provide concrete curb at least 4 inches high around interior floor penetrations.  
J. Install busway with integral weatherseal located where busway penetrates exterior wall or roof. Provide wall or roof flange and seal around opening to maintain weathertight installation.

K. Ground and bond busway under the provisions of Section 26 05 26 - Grounding.
3.2 IDENTIFICATION

A. Identify busway according to Section 26 05 53 - Electrical Identification.
B. Apply self-adhesive labels on busway leaving equipment and at 25-foot intervals indicating system voltage.

3.3 FIELD QUALITY CONTROL

A. Comply with Section 01 45 16.13 - Contractor’s Quality Control Program.
B. Perform inspections and tests listed in NETA ATS, Section 7.4 and certify compliance with test parameters.  

C. Remove and replace units that do not pass tests and inspections and retest as specified above.

D. After energization, check entire busway for proper orientation.

E. Infrared Scanning: Two weeks after Substantial Completion and before Final Acceptance, perform an infrared scan of bus assembly including joints and plug-in units.

1. Use an infrared-scanning device designed to measure temperature or detect significant deviations from normal values. Provide documentation of device calibration.

2. The Port shall have the option of performing its own infrared inspection.

3. Prepare a certified report identifying bus assembly checked and describing results of scanning. Include notation of deficiencies detected, remedial action taken, and scanning observations after remedial action.

F. Test Labeling: On completion of satisfactory testing of each unit, attach a dated and signed "Satisfactory Test" label to tested component.
PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System
10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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