



SECTION 26 2500
Enclosed Bus Assemblies
*************************************************************************************************************

LANL MASTER SPECIFICATION

Word file online at http://engstandards.lanl.gov
This template must be edited for each project. In doing so, specifier must add job-specific requirements. Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer. Once the choice is made or text supplied, remove the brackets. The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these. Additional tailoring requirements are contained in ESM Chapter 1 Section Z10 Att. F, Specifications.
To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Electrical POC. Please contact POC with suggestions for improvement as well.
When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.
Specification developed for ML-4 projects. For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality Sections.
Seismic:  If the enclosed bus isn’t exempt from seismic design per ASCE 7 paragraph 13.1.4 then, prior to attempting to edit this Section to be Project-specific, refer to Sections 26 0548.16, Seismic Controls for Electrical Systems, and 01 8734, Seismic Qualification of Nonstructural Components (IBC), as applicable.   

*************************************************************************************************************

PART 1 GENERAL

1.1 SECTION INCLUDES

********************************************************************************************************

Edit the following to match project requirements. 
********************************************************************************************************

A. Low-voltage feeder bus assemblies.
B. Low-voltage plug-in bus assemblies.

C. Bus plug-in devices.
*************************************************************************************************************

Seismic: If the enclosed bus is exempt from seismic design then delete both of the following subparagraphs.
· Otherwise, see the seismic-portion of the previous author note.

*************************************************************************************************************
1.2 RELATED SECTIONS

A. Section 01 8734, Seismic Qualification of Nonstructural Components (IBC), for requirements.

B. Section 26 0548.16, Seismic Controls for Electrical Systems, for [seismic-design criteria,] submittal requirements, devices for seismic restraint, and installation requirements for these devices.

1.3 SUBMITTALS

********************************************************************************************************

Edit the following to match project requirements. 

********************************************************************************************************

A. Action Submittals
1. Catalog Data: Submit manufacturer’s descriptive and technical literature describing each type of enclosed bus assembly, fitting, bus plug-in device, and accessory item. Include data substantiating that materials and equipment comply with specified requirements.

2. Shop Drawings:  For each type of  enclosed bus assembly:
a. Submit fabrication and installation details for enclosed bus assemblies based on field measurements. Include plans, elevations, and sections of components. Identify components and accessories, including clamps, brackets, hanger rods, connectors, straight lengths, and fittings.

b. Show fittings, materials, fabrication, and installation methods for [listed fire-stop barriers] [and] [weather barriers].

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

d. Detail connections to transformers, switchgear, switchboards, motor control centers, and other system components. 

3. Wiring Diagrams:  Submit power wiring diagram showing phasing of the busway system where it interfaces with transformers, switchgear, switchboards, motor control centers, and other system components.

4. Coordination Drawings:  Submit floor plans and sections, drawn to scale and based on field measurements. 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 above,
d. Support locations, type of support, and weight on each support, and
e. Location of adjacent construction elements including light fixtures, HVAC and plumbing equipment, fire sprinklers and piping, signal and control devices, and other equipment.

5. Installation Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified in “QUALITY ASSURANCE.” Include instructions for storage, handling, protection, examination, installation, and starting of Product. 
B. Informational Submittals
1. Certification: For enclosed bus 800 amps and larger, submit certification by manufacturer’s field technical representative that Subcontractor has installed, adjusted, and tested the enclosed bus assemblies according to the manufacturer’s recommendations.

2. Operation and Maintenance Instructions: Submit complete operation and maintenance instructions including step-by-step start-up, operating, shutdown, inspection, and maintenance procedures. 

1.4 QUALITY ASSURANCE

A. Provide products that are listed to the current edition of UL 857, Standard for Safety for Busways, by a Nationally Recognized Testing Laboratory (NRTL).
B. Comply with the National Electrical Code (NEC) for installation.

C. Comply with NEMA BU 1, Busways.

D. Obtain enclosed bus assemblies through one source from a single manufacturer. 

1.5 Receiving, Storing and Protecting

A. Receive, inspect, handle, and store enclosed bus assemblies according to:

1. The manufacturer’s written instructions,

2. NEMA BU1.1, General Instructions for Handling, Installation, Operation, and Maintenance of Busway Rated 600 Volts or Less, and

3. NECA 408, Recommended Practice for Installing and Maintaining Busways.
B. Protect equipment placed in storage from humidity and temperature variations, dirt, dust, or other contaminants.

1.6 SERVICE CONDITIONS

A. Provide enclosed bus assemblies and accessories that will perform satisfactorily in any combination the following service conditions without mechanical or electrical damage or degradation of operating characteristics:

1. Operating elevation of 7,500 feet above sea level.

2. Operating ambient temperature of 104 degrees F (40 degrees C).
1.7 Coordination

A. Coordinate layout and installation of enclosed bus assemblies and suspension system with other construction that penetrates ceilings or floors or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

B. Coordinate size and location of concrete curbs around openings for vertical bus. Concrete, reinforcement, and formwork requirements are specified in Division 03.

1.8 EXTRA MATERIALS

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

1. One spray can of touch‑up paint for each 100 feet of enclosed bus assembly; minimum of one can.
2. One set of special tools, if required for assembly, operation, and maintenance of the enclosed bus assembly and plug-in units.

3. 10 percent of the amount of bus plug-in units, but no less than one unit, for each size installed.

4. One fiberglass hook stick for each 100 feet of plug-in busway, minimum of one hook stick; length 8 feet or 14 feet as required by Project conditions.

PART 2 PRODUCTS
*************************************************************************************************************

For enclosed bus that is not exempt from seismic, if Project Spec includes 26 0548.16, and if mounting and/or anchorage devices are to be used that differ from those specified in 26 0548.16, they must be described herein (in PART 2).

*************************************************************************************************************

2.9 PRODUCT OPTIONS AND SUBSTITUTIONS

A. Alternate products may be accepted; follow Section 01 2500, Substitution Procedures.
*************************************************************************************************************

Seismic: Delete Article 2.2 if enclosed bus is exempt from seismic design.  

Otherwise retain the section and edit its content based on the following: 

- 1st paragraph is for a busway that doesn’t have to operate/ function post seismic event
- 2nd paragraph is for a busway that must operate/ function after a seismic event (i.e., it’s a Designated Seismic System, or DSS).

· If paragraph applies, the “E” drawings for the busway shall also state that the busway is a Designated Seismic System 

If paragraph applies, edit it in accordance with content of 26 0548.16 and/or 01 8734.
*************************************************************************************************************

2.10 SEismic Performance requirements

A. The enclosed bus shall remain in place without separation of any parts when subjected to the design basis earthquake [per Section 01 8734, Seismic Qualification of Nonstructural Components (IBC)] [as represented by the seismic forces derived from the criteria indicated [on the drawings] [in Section 26 0548.16, Seismic Controls for Electrical Systems]].
B. The enclosed bus is a Designated Seismic System and, as such, it shall remain in place and be fully operational following the design basis earthquake [per Section 01 8734, Seismic Qualification of Nonstructural Components (IBC)] [as represented by the seismic forces derived from the criteria indicated [on the drawings] [in Section 26 0548.16, Seismic Controls for Electrical Systems]].
2.11 Manufacturers

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

1. Eaton Electrical Inc.; Cutler-Hammer Products: “Pow-R-Way III”
2. Siemens Energy & Automation, Inc.: “Sentron”
3. Square D; Schneider Electric: “I-LINE II”
2.12 ENCLOSED BUS ASSEMBLIES

A. Feeder-Bus Assemblies:  NEMA BU 1, low-impedance feeder bus assemblies in non-ventilated housing with one-bolt type joints and the following ratings and materials:
*************************************************************************************************************

Edit the following articles to match project requirements; refer to manufacturer’s catalog data for standard ratings. If several ratings are required, indicate them on the Drawings.
*************************************************************************************************************
1. Voltage:  [208Y/120] [240] [480] [480Y/277] volts [as indicated on the Drawings]; 3 phase; [100] [200] [percent neutral capacity] [as indicated on the Drawings].

2. Current rating: [800] [1000] [1200] [1350] [1600] [2000] [2500] [3000] [4000] [5000] amperes [as indicated on the Drawings].
3. Short circuit withstand rating (6 cycles): [85,000] [100,000] [125,000] [150,000] [200,000] amperes RMS symmetrical [as indicated on the Drawings]
4. Temperature Rise:  55 deg C above 40 deg C ambient maximum for continuous rated current.

5. Bus Materials:  Current-carrying copper conductors fully insulated with Class 130C insulation except at joints; silver plated surface at joints.

6. Enclosure: 
a. Indoors: Steel or aluminum with manufacturer's standard finish.

b. Outdoors: Weatherproof, steel or aluminum with manufacturer's standard finish, sealed seams, drains, and removable closures.

7. Fittings and Accessories:  Provide manufacturer's standard fittings and accessories as required for a complete installation.
8. Mounting: Provide busway designed for flat, edgewise, or vertical installation without derating.

B. Plug-in Bus Assemblies:  NEMA BU 1, low-impedance plug-in bus assemblies in non-ventilated housing with one-bolt type joints and the following ratings and materials:
*************************************************************************************************************

Edit the following to match project requirements; refer to manufacturer’s catalog data for standard ratings. If several ratings are required, indicate them on the Drawings.
*************************************************************************************************************

1. Voltage:  [208Y/120] [240] [480] [480Y/277] volts [as indicated on the Drawings]; 3 phase; [100] [200] [percent neutral capacity] [as indicated on the Drawings].

2. Current rating: [225] [400] [600] [800] [1000] [1200] [1350] [1600] [2000] [2500] [3000] [4000] [5000] amperes [as indicated on the Drawings].

3. Short circuit withstand rating (6 cycles): [85,000] [100,000] [125,000] [150,000] [200,000] amperes RMS symmetrical [as indicated on the Drawings]

4. Temperature Rise:  55 deg C above 40 deg C ambient maximum for continuous rated current.

5. Bus Materials:  Current-carrying copper conductors fully insulated with Class 130C insulation except at stabs and joints; silver plated surface at stabs and joints.

6. Enclosure:  Steel or aluminum with manufacturer's standard finish, plug-in openings 24 inches on-center, and hinged covers over unused openings.

7. Fittings and Accessories: Manufacturer's standard fittings and accessories as required for a complete installation.
8. Mounting: Flat, edgewise, or vertical installation without derating.
2.13 Bus PLUG-IN DEVICES

A. Bus plug-in devices shall have NEMA AB 1 molded-case circuit breakers having current, voltage, and interrupting ratings as indicated on the Drawings.

B. Plug-in devices shall mechanically interlock with the busway housing to prevent installation or removal when the circuit breaker is in the ON position.

C. Plug-in devices shall have hook stick-operated handle, lockable with two padlocks, and interlocked with cover in closed position.

D. Plug-in devices shall make a positive ground connection to the busway housing before the stabs make contact with the bus bars.

E. Plug-in devices shall have a housing ground terminal for connecting equipment ground wire.

PART 3 EXECUTION
*************************************************************************************************************

For enclosed bus that is not exempt from seismic, if Project Spec includes 26 0548.16, and if requirements associated with installation, testing, and inspection of mounting and/or anchorage devices differ from those requirements in 26 0548.16, they must be described herein (in PART 3).  Also, if this is applicable, identify special types of seismic-control devices required for each application using the same terminology used for those devices in PART 2.
*************************************************************************************************************


3.14 EXISTING WORK

*************************************************************************************************************

Delete this section when existing construction is not affected. *************************************************************************************************************

A. Maintain access to each existing enclosed bus assembly that is to remain active. 

B. Clean and repair each existing enclosed bus assembly or bus plug-in device that is to be reused.

3.15 EXAMINATION

A. Examine spaces and surfaces to receive enclosed bus assemblies for compliance with installation tolerances and other conditions affecting performance of the product. Do not proceed with installation until unsatisfactory conditions are corrected.

3.16 INSTALLATION

A. Install enclosed bus assemblies where indicated on the Drawings and according to the approved shop drawings, the manufacturer’s instructions, NEMA BU 1.1, NECA 408, and the NEC. Have the manufacturer’s installation instructions available at the construction site.
B. Align busways to be parallel to column lines unless specifically shown otherwise on the Drawings.

C. Position plug-in busways so plug-in openings will be on vertical faces of the busway.

D. Position enclosed bus assemblies with sufficient vertical and horizontal clearance so each joint will be accessible for inspection and each joint bolt will be accessible for re-torquing using a standard torque wrench. Provide access doors as required.

E. Install expansion fittings at locations where bus assemblies cross building expansion joints. Install at other locations as necessary to provide for thermal expansion and contraction
F. Install weather seal fittings and flanges where bus assemblies penetrate exterior elements such as walls or roofs. Seal around openings to make weather tight. See Section 07 9200, Joint Sealants for materials and application.

G. Install a concrete curb at least 4 inches high around floor penetrations.

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

I. Tighten bus-assembly joints, according to manufacturer’s specifications, with torque wrench or similar tool recommended by bus-assembly manufacturer.  Identify torqued connections with witness marks. 
J. Install bus-assembly, plug-in units. Support connecting conduit independent of plug-in unit.

K. Drip shielding shall be installed where bus assemblies are installed under steam or other liquid lines.

3.17 Connections
A. Ground and bond enclosed bus assembly as required in Section 26 0526, Grounding and Bonding for Electrical Systems.

B. Install conduit connections to enclosed bus assemblies as required in Section 26 0533, Raceways and Boxes for Electrical Systems.

C. Install conductors as required in Section 26 0519, Low Voltage Electrical Power Conductors and Cables.
*************************************************************************************************************

Seismic:  Flexible connections (between the busway and other nonstructural components it’s associated with) are one of the requirements for the busway exemption from seismic design.  Ensure such connections are indicated on the drawings in the applicable location(s).

Regardless of whether or not the busway is exempt from seismic, flexible connections shall be used at seismic-control joints.
*************************************************************************************************************

D. Install flexible connections for enclosed bus where shown on drawings.
3.18 IDENTIFICATION

A. Identify enclosed bus assemblies and plug-in devices and install warning signs and arc-flash warning labels as required in Section 26 0553, Identification for Electrical Systems.
B. Number each plug-in opening consecutively, starting at the power source end. Place odd numbers on one side of the busway and even numbers on the other.
1. Use 1 inch x 2 inches white, self-adhesive, polyester labels.

2. Print with font size 64 (8/9 inch) black numbers.

C. Provide engraved laminated Category I nameplate for each bus plug-in device. Refer to Section 26 0553, Identification for Electrical Systems.
3.19 FIELD QUALITY CONTROL 

A. For enclosed bus 800 amps or greater, provide the services of a factory trained representative from the manufacturer who is experienced in the installation, adjustment, and operation of the equipment specified to inspect and certify the installation and to oversee energizing and testing.

1. Certification: Submit certification by manufacturer’s field technical representative that the subcontractor has installed, adjusted, and tested the enclosed bus assemblies according to the manufacturer’s recommendations.

B. Clean, inspect, test, and energize installed enclosed bus assemblies in accordance with the manufacturer’s instructions, NEMA BU 1.1, and NECA 408. Before energizing busway, perform the following tests on each busway as described in NECA 408; submit test reports to the LANL STR.
1. Insulation resistance test 

2. High potential test 

3. Contact resistance test.

C. Investigate and correct components that do not pass tests and inspections and retest as specified above.

************************************************************************************************************

Edit the following paragraph to match project requirements. Delete if formal electrical acceptance testing is not required; refer to LANL Master Specification Section 26 0813.

*************************************************************************************************************

D. Coordinate inspections and tests with those required by Section 26 0813, Electrical Acceptance Testing.
E. After completing installation, cleaning, and testing, touch up scratches and mars on finish to match original finish.

F. Infrared Scanning:  Two months after Substantial Completion, perform an infrared scan of bus assembly including joints and plug-in units as described in NECA 408.
1. Use an infrared scanning device designed to measure temperature or detect significant deviations from normal values.  Provide documentation of device calibration.

2. 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.

END OF SECTION

*************************************************************

Do not delete the following reference information. *************************************************************
THE FOLLOWING REFERENCE IS FOR LANL USE ONLY

This project specification is based on LANL Master Specification Section 26 2500 Rev. 3, dated May 11, 2017. 
LANL Project I.D. [        ]
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