
ITEM L-161
ELECTRICAL METER CENTERS


DESCRIPTION

161-1.1 Furnish and install meter center assemblies at the locations indicated in the Plans. Modify existing meter centers when indicated.  Meter centers shall be outdoor wall-mounted multi-metering service equipment assemblies with main lugs suitable for underground or overhead utility service as required and containing up to six combination meter sockets with main circuit breakers as indicated in the Plans. 

The work shall include all materials and incidentals necessary to place the system in operation as a completed unit to the satisfaction of the Engineer. This work shall also include removal and disposal of all equipment and materials as shown on the plans, and testing of the system. Excavation and backfill required for installation of new system components is included in this work.

MATERIALS

161-2.1 GENERAL. All other equipment and materials covered by other referenced specifications shall be subject to acceptance through manufacturer's certification of compliance with the applicable specification when requested by the Engineer.

161-2.2 CONCRETE. Concrete shall be proportioned, placed, and cured per P-610 Concrete for Miscellaneous Structures.

161-2.3. ELECTRICAL. Unless otherwise noted, comply with L-108 Underground Power Cable for Airports, L-110 Airport Underground Electrical Duct Banks and Conduits, and L-125 Installation of Airport Lighting Systems for handholes, junction boxes, conduit, wiring, grounding, and other associated work and equipment. 

Conform to the standards of National Fire Prevention Association, NFPA 70 (National Electrical Code, NEC), American National Standards Institute and the Institute of Electrical and Electronics Engineers ANSI/IEEE C2 (National Electrical Safety Code, NESC), the serving utility, and local codes as adopted and amended by the authority having jurisdiction. Use materials that conform to applicable National Electrical Manufacturers Association (NEMA) and ANSI standards, the Materials Certification List, the Plans, specifications, and the following:

a. Meter Centers. 

(1) General:  Each meter center shall be labeled as a unit by a State of Alaska-approved independent electrical testing laboratory (such as UL, ETL, CSA, etc.) defined by ANSI Standard Z34.1 Third-Party Certification Programs for Products Processes and Services and conform to the applicable published standards noted in the Plans and these Specifications. Meter centers shall be labeled as service entrance equipment.  All components shall be factory assembled, and all current carrying parts shall be plated bus bars with terminals suitable for copper or aluminum conductors.

(2) Enclosure:  NEMA 3R rain-tight enclosure constructed of formed and welded code gauge sheet steel, with a gray baked enamel finish electrostatically applied over cleaned phosphatized steel.  No device disassembly is to be required before mounting.  Mounting of duplex and larger meter centers shall be accomplished using a separate mounting channel that supports the enclosure mounting flange and secured by external mounting brackets for attachment to the wall or vertical support structure.  Metered units shall be provided with individual, removable covers for each meter position.  All compartments containing unmetered circuits shall be isolated with barriers from other compartments and equipped with standard sealing provisions for a 0.047-inch stainless steel bail.

(3) Arrangement:  Equipment used for underground service shall be specifically designed to receive underground service conductors.  Enclosures that comply with requirements for either overhead or underground are acceptable.  Multi-metered units shall be arranged in a single or double column, with not more than three metered units in a vertical stack.  The main circuit breaker for each metered unit shall be located immediately adjacent to its associated meter socket.

(4) Ratings:  240/120 volts (V) single-phase, 3-wire, with 200, 300, 400, 600, or 800 ampere (A) mains with mechanical lugs as indicated on the Plans.  The ampere interrupting capacity (AIC) and integrated equipment rating to withstand the available short-circuit current shall be as indicated on the Plans.

(5) Meter Sockets:  Self-contained, 4-jaw type (with 5-jaw provisions when used on network systems), 125 or 200 A continuous rating as indicated on the Plans.  Meter socket jaws shall be spring reinforced and front removable.  Meter sockets shall be ring type and provided without bypass provisions of any kind, unless otherwise specifically required by the serving utility.

(6) Main Circuit Breakers: Provide a 2-pole main circuit breaker for each metered unit as indicated on the Plans: 125 A or 200 A maximum, subject to the socket ampere rating.  Include separate neutral and ground bus terminals for each main breaker terminal compartment. Use bolt-on type circuit breakers. The interrupting capacity of the circuit breakers in the panels shall not be less than shown on the Plans, or 10,000 AIC minimum, at rated voltage.  Ensure that the circuit breakers installed are rated to be operated in the ambient temperatures to which they will be exposed.

(7) Circuit breakers shall be molded-case thermal-magnetic types with single-trip indicating switch handle. They shall have an enclosed toggle type operating mechanism with quick-make/quick-break action and have a trip-free disconnect from the switch handle that will prevent the contacts from being held in the closed position. The frame size, interrupting capacities, and trip rating shall be clearly marked on the breaker. 

(8) Multi-pole circuit breakers shall have a common trip mechanism, with silver alloy contacts enclosed in an arc quenching chamber. Overload trip ratings shall be self-compensating for ambient temperatures from 14°F to 140°F.  Circuit breakers must be 240 or 277-volt maximum rated for 120/240/277-volt circuits, whichever is applicable, and have an interrupting capacity (RMS - symmetrical) of not less than 10,000 amperes. They must have not less than 480-volt rating for circuits above 277 volts and have an interrupting capacity (RMS - symmetrical) of not less than 14,000 amperes.

(9) Arc Flash Hazard Label: A label must be applied to the exterior of the meter center indicating the potential arc flash hazard at the enclosure. The label must comply with NEC 110.16(A) and must include the information required by NFPA 70E, including the estimated arc flash incident energy as calculated per IEEE 1584.

b. Conductors. Stranded copper with either type XHHW-2 or RHW insulation.

c. Conduit. Galvanized rigid metal conduit (RMC) made of mild steel meeting UL standard UL-6.  Liquid-tight flexible metal conduit (LFMC) made of mild steel meeting UL standard 360 may be used where indicated on Plans and as permitted by the serving utility for underground service risers where flexibility is required to allow for seasonal ground movement.

d. Galvanizing. Hot-dip galvanize all bolts, nuts, washers, clamps, and other miscellaneous ferrous parts in conformance with AASHTO M 232. After galvanizing, ensure that the bolt threads accept galvanized standard nuts without requiring tools or causing removal of protective coatings.  Hot-dip galvanize structural steel shapes, plates, bars and their products according to AASHTO M 111.  Galvanize rigid metal conduit in conformance with AASHTO M 232.  Repair damage to galvanized coatings per AASHTO M 36.

e. Equipment List(s) and Drawings. Within 30 days after the Contract award, submit eight (8) collated copies of a portfolio of equipment and materials proposed for installation to the Department for review and approval. Include a table of contents in the portfolio that includes each item’s intended use and the following:

(1) Materials on the Qualified Products List: A description that includes product name, manufacturer, model or part number, and the conditions listed for approval.

(2) Materials Not on the Qualified Products List: Catalog cuts that include the manufacturer’s name, type of product, size, model number, conformance specifications, and other data as may be required, including manufacturer’s maintenance and operations manuals, or sample articles.

(3) Materials Not Requiring Certification: Incidental materials incorporated into the work (such as nuts, ties, bolts, washers, etc.) must meet all applicable Specifications and be installed per all manufacturer’s recommendations. Certification is not needed unless required by the Special Provisions or requested by the Engineer.

CONSTRUCTION METHODS

161-3.1 INSTALLATION. Install meter centers at the location and position shown on the Plans. Coordinate with the serving utility and comply with utility standards. Any deviation from the plan location must be coordinated with and approved by the serving utility and the Engineer.

Furnish conduit, conductors, breakers, mounting hardware, supports, and all other necessary materials for new and modified meter centers to complete the installation.

For underground service, install conduit of the size and type shown in the Plans at a 30-inch depth extended from the meter center to a location that is 2 feet from the power source. Install a pull rope in the conduit for utility use, cap the end, and mark the terminus with a 2-inch x 4-inch stake or 1-inch rebar, 3 feet long. Extend the end of the stake or bar 1 inch above the ground.  Where overhead service is indicated, provide a complete service conduit mast and weather head assembly with weather-tight roof penetration, elevation above grade and roof line, conductor tails, and mast bracing or guying as required by the serving utility. The additional work and materials associated with the overhead or underground service connection shall be subsidiary to the meter center bid item.

Each main breaker in the meter center shall be labeled with an engraved tag, 1/2-inch high black text on white background, to identify the Tenant load served.  The labels shall be engraved lamicoid plastic or metal fastened with screws, non-cold-susceptible adhesive, or component mounting hardware.

Install 3/4-inch x 10-foot copper clad ground rod(s) at the meter center, one or two rods as required by the serving utility or as shown on the Plans. Connect ground rod to ground bus with a soft-drawn copper grounding electrode conductor sized per NEC, #6 AWG minimum. Bond all non-current carrying metal parts of the meter center to the ground bus.  Install main bonding jumper between the ground and neutral bus.

Provide additional grounding electrode conductor connections to building structural electrodes or other designated electrodes as indicated on the Plans.

Identify service and feeder conductors with the system voltage color code.  Conductors larger than #6 AWG may be color-coded by wrapping ends with colored tape at each termination, except that white and green insulated conductors shall not be phase-taped for any use other than neutral and ground respectively.  Color-coding for the installation shall follow Table 161-1.

TABLE 161-1. COLOR-CODING FOR CONDUCTORS

	
	240/120 volts, 1-phase, 3-wire
	208/120 volts, 3-phase, 4-wire

	Phase A
	Black
	Black

	Phase B
	Red
	Red

	Phase C
	-
	Blue

	Neutral
	White
	White

	Ground
	Green
	Green


161-3.2 TESTING.  Provide operational test and insulation resistance test per L-108 Underground Power Cable for Airports. Repair systems that do not test satisfactorily at no additional cost to the Department and retest.

METHOD OF MEASUREMENT

161-4.1 LUMP SUM. Lump sum quantities will not be measured for payment per GCP section 90.

BASIS OF PAYMENT

161-5.1 Payment will be made according to GCP section 90 at the contract price for provision of the load center and the following. The lump sum price is full compensation for furnishing all supplies, material and labor required to prepare the site and to install all equipment and materials to complete this item, including all installation, connections, and testing. Service and feeder circuits, consisting of conduits and conductors attached to the meter centers, and terminations of field wiring, are subsidiary to other items of work.

a. Subsidiary Work.

(1) Portland Cement Concrete. Portland cement concrete is subsidiary to L-161 pay items requiring its use. Refer to P-610 for requirements regarding all work and materials to place Portland cement concrete. 

(2) Underground Power Cables. Underground power cables are subsidiary to L-161 pay items requiring their use. Refer to L-108 for requirements regarding all work and materials to install underground power cables. 

(3) Underground Electrical Duct Banks and Conduits. Underground electrical duct banks and conduits are subsidiary to L-161 pay items requiring their use. Refer to L-110 for requirements regarding all work and materials to install underground electrical duct banks and conduits.

(4) Handholes and Junction Boxes. Handholes and junction boxes are subsidiary to L-161 pay items requiring their use. Refer to L-125 for requirements regarding all work and materials to install handholes and junction boxes.

Payment will be made under:

Item L161.010.0000
Electrical Meter Centers – per lump sum.

�Note to Designer:


MOA Condition: Enclosures shall be rated NEMA 3R or higher as needed.
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