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SECTION 26 05 00 – BASIC ELECTRICAL MATERIALS AND METHODS
GENERAL
WORK INCLUDED
Hinged cover enclosures and cabinets
Contactors
Control relays
Push buttons, and selector switches
Terminal blocks and accessories
Penetration sealing systems (fire stops)
Electrical/control portion of HVAC work covered by Division 23 pertaining to basic electrical materials and methods shall follow the requirement set forth by this and all specifications.
APPLICABLE CODES AND STANDARDS
NFPA 70, National Electrical Code (latest adopted edition)
National Electrical Safety Code, (NFPA 70E)
Applicable publications of NEMA, ANSI, IEEE and IESNA 
Underwriters Laboratories, Inc. Standards (UL)
Federal, city, state, and local codes and regulations having jurisdiction
OSHA recognized Nationally Recognized Testing Laboratories
OSHA requirements
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum)
NEMA WD 1 – General-Purpose Wiring Devices
UL 98 - Enclosed Switches
INTENT 
A.	This Section is not, and shall not be interpreted to be a complete listing of all materials or equipment that is Contractor furnished and erected.  It is intended to clarify and further define the Contractor scope of work, procurement, and responsibilities for those incidental materials that are not specified by other specifications, but important to a complete and operational system.
The Contractor shall furnish all equipment and materials, whether or not specified in other Sections of specification and on drawings, for installation and connection required to place equipment into satisfactory operating service.  The Contractor shall review the Drawings and specifications for clarification of his responsibility in the handling and installation of equipment and material.  Where applicable, and not in contradiction with the Drawings and specifications, the Contractor shall install and connect the equipment in accordance with the manufacturer's recommendations and instructions.
All materials and equipment shall be of types and manufacturer specified wherever practical.  Should materials or equipment so specified be unattainable, the Contractor shall submit the description and manufacturer's literature, reason for substitution request and shall secure the approval of the Engineer before substitution of other material or equipment is purchased.  This Section establishes performance requirements and the quality of equipment acceptable for use and shall in no way be construed to limit procurement from other manufacturer.
SUBMITTALS
Provide submittals in addition and in accordance with Section 26 00 00, Basic Electrical Requirements, and Division 01 for submittal requirement.
Submit manufacturer's literature and specification data sheets for each type of basic material, which is applicable to the project.
DELIVERY, STORAGE AND HANDLING
Provide factory-wrapped waterproof flexible barrier material for covering materials, where applicable, to protect against physical damage in transit.  Damaged materials shall be removed from project site.
In their factory-furnished coverings, store materials in a clean, dry indoor space, which provides protection against the weather.
PRODUCTS
ENCLOSURES AND CABINETS
Enclosures and cabinets for all Contractor furnished electrical equipment and devices shall be suitable for the location and environmental conditions and shall be of the NEMA type as shown in Table 26 05 00-1.  Exceptions shall be specifically designated on the Drawings.
	Table 26 05 00-1
Enclosures

	Location
	Environment
	Enclosure Type

	Indoor Utility
	Dry, subject to dust, falling dirt and dripping non-corrosive liquids
	NEMA 12

	Indoor
	Clean, Dry
	NEMA 1

	
	
	

	Indoor
	Wet, subject to hose-directed water
	NEMA 4

	Outdoor
	Subject to falling rain, sleet, and external ice formation
	NEMA 3R

	Indoor or Outdoor
	Subject to corrosion, windblown dust and rain, splashing water and hose-directed water
	NEMA 4X




Enclosures shall have the following properties:
Hinged Cover Enclosures:  NEMA 250.
Type 1:  Steel.
Type 4:  Steel with gasket door, rain tight.
Type 4X:  Stainless steel, (polycarbonate or fiberglass reinforced polyester (FRP) in corrosive areas).
Type 12:  Steel with gasketed door, dust-tight.
Finish:  Exterior, manufacturer's standard gray enamel finish; interior, white enamel finish.
Covers:  Continuous hinge, held closed by flush latch operable by hasp and staple for padlock.  Where required for NEMA ratings, gaskets shall be neoprene rubber.
Interior Panel for Mounting Terminal Blocks or Electrical Components:  14 gauge steel, white enamel finish.
Provide protective pocket inside front cover with schematic diagram, connection diagram, and layout drawing of control wiring and components within enclosure.
Forced Ventilation:  Where indicated, provide 115V single-phase fan motor, filtered with air plenum, finger guard, and stainless steel grille.  Washable aluminum filter, accessible for cleaning from outside the enclosure; 20,000-hour continuous operation without lubrication or service.  Provide matching exhaust grille assembly.  Mount fan in lower side corner, exhaust grille in opposite upper side corner.
CONTACTORS
Acceptable Manufacturers 
General Electric Company
Square D Company
SPEC-WRITER - (coordinate for other manufacturers as approved by campus and engineer)
Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure in 26 00 00 and Division 01 for substitution requirement.
Contactors:  NEMA ICS 2; electrically held or mechanically held as indicated on Drawings.  Two-wire control for electrically held contactors and three-wire control for mechanically held contactors.
Enclosure:  NEMA 1 unless indicated otherwise on Drawings.
Control Transformer:  Provide when indicated on Drawings and size for the application.  Minimum capacity shall be 100 VA.  Provide primary and secondary fuse protection.
Coil operating voltage; 110 volts, 60 Hz or as per drawings.
Size:  NEMA ICS 2; size as indicated on Drawings.
Contacts:  As indicated on Drawings; 600 Volts, 60 Hz.
Provide solderless pressure wire terminals on bus terminals suitable for mounting in panelboard as indicated on Drawings.
CONTROL RELAYS
Acceptable Manufacturers
General Electric Type CR120A
Cutler-Hammer Type M-300
Square D Company
Allen-Bradley
Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure in 26 00 00 and Division 01 for substitution requirement.
Provide magnetic control relays, NEMA Class A:  A300 (300 volts, 10 amps continuous, 7,200 VA make, 720 VA break), industrial control type with field-convertible contacts, and meeting the requirements of NEMA ICS 2.  
Where time delay relays are specified or required, unless otherwise noted, provide magnetic control relays with a solid-state timer attachment adjustable from 0.2 to 60 seconds (minimum) or with range as indicated.  Provide as field convertible from ON delay to OFF delay and vice versa.
Where latching (mechanically held) relays or motor thermal detector relays are specified, provide magnetic control relays with mechanical latch attachment with unlatching coil and coil clearing contacts.
PUSH BUTTONS AND SELECTOR SWITCHES
Acceptable Manufacturers
Allen-Bradley
Square D
Cutler Hammer
Seimens
Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure in 26 00  00 and Division 01 for substitution requirement.
For non-hazardous, indoor, dry locations, including control panels, and individual stations, provide heavy duty, NEMA 13, oil tight type pushbuttons, indicating lights, selector switches, and stations for these devices. 
For nonhazardous, outdoor, or normally wet locations, or where otherwise indicated, provide heavy duty corrosion resistant, NEMA 4, watertight type pushbuttons, indicating lights, or selector switches mounted in NEMA 4 watertight enclosures.  Provide special gasketing required to make complete station watertight.
For hazardous locations, provide control station listed by UL for Class I, Divisions 01 and 02, Groups C and D; Class II, Division 01 and 02, Groups E, F, and G.  Specific type shall be in accordance with area classification as indicated on the Drawings.
For corrosive locations, provide nonmetallic components and enclosures meeting NEMA Type 4X.
Provide devices meeting the requirements of NEMA ICS 2, and having individual, extra large nameplates indicating their specific function.  Provide push-button stations with laminated plastic nameplates indicating the drive they control.  Provide contacts with NEMA designation rating A600.  Install provisions for locking pushbuttons and selector switches in the OFF position wherever lockout provisions are indicated.  Nameplates shall be as specified in Section 16195.
Utilize selector switches having standard operating levers.  All indicating lights shall be LED type, push-to-test type.  Provide ON or START pushbuttons colored black.  Provide OFF or STOP pushbuttons colored red.
TERMINAL BLOCKS AND ACCESSORIES
Signal And Control Terminals
Acceptable Manufacturers
Phoenix Contact
Buchanan
Weidmüller
Entrelec
Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure in 23 00 00 and Division 01 for substitution requirement.
Signal and Control Terminals:  Modular construction type, DIN 46 277/3 channel mounted; screw clamp compression connectors, rated 300 volts.  Minimum terminal width of 0.24 inch, capable of holding two No. 12 or two No. 14 AWG conductors in each connector.  Terminal identification numbers shall be thermoset characters (black) on a white background.  Provide 25 percent spare terminals.
Power Terminals
Acceptable Manufacturers
Buchanan
Ilsco
Square D Company
Burndy
[bookmark: _GoBack]Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure in 26 00 00 and Division 01 for substitution requirement.
Power Terminals:  Unit construction type, closed back type, with tubular pressure screw connectors, rated 600 volts, size as required.  Provide 25 percent spare terminals.
PENETRATION SEALING SYSTEMS (FIRE STOPS)
Provide penetration sealing where conduit, cable tray, etc. pass through rated walls, ceilings, and floors.  See the other Division Sections on Fire Stopping and Joint Sealants for sealing requirements and systems.
UL LISTING
All equipment and materials shall be new and conform to the requirements of this Section.  All equipment and materials shall be UL listed, and shall bear their label whenever standards have been established and level service is regularly furnished.  All equipment and materials shall be of the best grade of their respective kind for the purpose.  
OSHA recognized National Testing Laboratories providing equivalent testing, labeling and listing services as UL will be considered for approval, where appropriate for the equipment, system or function.
EXECUTION
FABRICATION - CONTROL ENCLOSURES AND CABINETS
Shop assembles enclosures and cabinets housing terminal blocks or electrical components in accordance with NEMA ICS 6.
INSTALLATION - ENCLOSURES AND CABINETS
Install cabinets and enclosures plumb; anchor securely to wall and structural supports at each corner, minimum.  Direct attachment to dry wall is not permitted.
Provide accessory feet for freestanding equipment enclosures.
Install trim plumb.
ERECTION OF EQUIPMENT
Manufacturer's Installation Instructions:  Where furnished or called for by the manufacturer, equipment manufacturer's installation instructions shall be considered a part of this specification and fully complied with.  
Where the Contractor damages the finishing coat of paint in existing or completed areas, he shall refinish with matching paint.
Mounting Heights:  Individual safety switches and buttons and devices shall normally be installed at the following mounting heights, when not specified on the Drawings.
Safety Switches:  6 feet 0 inches (to top).
Pushbuttons:  4 feet 0 inches (to center).
Control Panels:  6 feet 0 inches (to top).
Mounting:  Equipment and control devices shall be supported independent of conduit connections.  Panels or cabinets shall be mounted on metal frame supports independently of equipment.  Control devices and metal enclosures shall be bolted or welded to steel channel or steel plate.  All electrical equipment and devices not covered by the above, such as miscellaneous switches, thermostats, duct switches, temperature switches, floats, photoelectrical devices, and similar electrical devices shall be located and set as suitable for the application.  Where control panels are provided as part of the equipment racks mounted on the floor, provisions shall be made to support conduits and flexible connections to control panels.
COORDINATION
Exact location of all electrical equipment, devices and fixtures shall be determined in field by contractor and verified as needed by Engineer's field representative prior to installation.
Contractor is responsible for coordinating electrical work across all trades. 
Information represented in electronic files is representative and diagrammatic in nature. Contractor is responsible for coordinating all trades and for maintaining up to date electronic files for coordination and record keeping purposes.
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