ITEM MO-109 INSTALLATION OF AIRPORT TRANSFORMER VAULT AND VAULT EQUIPMENT

DESCRIPTION

109-1.1  This item shall consist of constructing a prefabricated metal housing on a concrete pad in accordance with these specifications and in accordance with the design and dimensions shown in the plans.  This work shall also include the installation of conduits in the concrete pad, painting and lighting of the metal housing, and the furnishing of all incidentals necessary to produce a completed unit. Included under this item or as a separate item where an existing vault is to be utilized shall be the furnishing of all vault equipment, wiring, electrical buses, cable, conduit, potheads, and grounding systems.  This work shall also include the painting of equipment and conduit; the marking and labeling of equipment and the labeling or tagging of wires; the testing of the installation; and the furnishing of all incidentals necessary to place it in operating condition as a completed unit to the satisfaction of the Engineer.

EQUIPMENT AND MATERIALS

109-2.1  GENERAL.

a.  Airport lighting equipment and materials covered by Federal Aviation Administration (FAA) specifications shall have the prior approval of the FAA, and are listed in Advisory Circular (AC) 150/5345-53, Current Edition, Airport Lighting Equipment Certification Program.

b.  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.

c.  The Contractor is responsible for using the latest editions of the referenced FAA Advisory Circulars, including any changes, in effect at the time of bidding. The advisory circulars may be obtained free of charge on the internet at the following address: 



http://www2.faa.gov/arp/150acs.cfm
109-2.2  CONCRETE.  The concrete for the pad shall be proportioned, placed, and cured in accordance with Item MO-610, Structural Portland Cement Concrete.

109-2.3  REINFORCING STEEL.  Reinforcing steel bars shall be intermediate or structural grade deformed-type bars and shall meet the requirements of ASTM A 615.

109-2.4  RIGID STEEL CONDUIT.  Rigid steel conduit and fittings shall be in accordance with Underwriters Laboratories Standards 6 and 514.
109-2.5  LIGHTING.  Vault light fixtures shall be 100W incandescent, with globe and guard, Killark NVX15GG, or equivalent.

109-2.6  GFCI RECEPTACLES.  GFCI receptacles shall comply with U.L. Class A GFCI testing in accordance with U.L. Standard No. 943. Receptacles shall be rated 20 amp with NEMA 5-20R-receptacle configuration. Receptacle shall be back and side wire compatible, feed-thru type and shall be Pass 7 Seymour 2091-S, Leviton 6899, Hubbell GF 5362, or equivalent.

109-2.7  SWITCHES.  Vault switches shall be industrial specification grade, 20A, 120/277 VAC rated, back and side wired type single-pole switches, Leviton 1221-2, Pass & Seymour 20AC1, Hubbell HBL 1221, or equivalent..

109-2.8  PAINT.

a.  Red lead priming paint for ungalvanized metal surfaces, and the mixing thereof, shall conform to the 97% grade specified in ASTM D 83.  The red lead shall be furnished in paste form and delivered to the job in the original unbroken packages bearing the maker's name and brand.

b.  White paint for body and finish coats on metal and wood surfaces shall be ready mixed paint conforming to Fed. Spec. TT-P-102.

c.  Priming paint for wood surfaces shall be mixed on the job by thinning the above specified white paint by adding 1/2 pint of raw linseed oil to each gallon.

109-2.9  HIGH VOLTAGE BUS.  High voltage bus shall be standard weight 3/8-inch IPS copper tubing or it may be insulated copper cable of the size and voltage rating specified.

109-2.10  BUS CONNECTORS.  Connectors shall be similar to Burndy Type NT (or equal) for copper tubing. Connectors for insulated bus cable shall be of the proper size and type for the service intended.

109-2.11  BUS SUPPORTS.  Bus supports shall be similar to Westinghouse No. 527892 (or equal), insulated for 7500 volts, single clamp type for 2-bolt flat mounting.

109-2.12  GROUND BUS.  Ground bus shall be 1/8” x 3/4” copper bus bar and shall be continuous around the interior of the metal housing.

109-2.13  SQUARE DUCT.  Duct shall be square similar to that manufactured by the Square D Company (or equal), or the Trumbull Electric Manufacturing Company (or equal).  The entire front of the duct on each section shall consist of hinged or removable cover for ready access to the interior.  The cross section of the duct shall be not less than 4 x 4 inches except where otherwise shown in the plans.

109-2.14  BARE COPPER WIRE (COUNTERPOISE). Bare copper wire for counter-poise installations shall be stranded wire conforming to ASTM Specifications B 3 and B 8.

109-2.15  GROUND RODS.  Ground rods shall be copper or copper-clad of the length and diameter specified in the plans. Connection of ground wire to ground rod shall be via exothermic weld, Cadweld, or equivalent.

109-2.16  POT HEADS.  Potheads shall be similar to G & W Type N, Shape C (or equal), unless otherwise specified. Potheads shall be furnished with plain insulator bushings and conduit couplings. Potheads shall have a rating not less than the circuit voltage.

109-2.17  PREFABRICATED METAL HOUSING.  The prefabricated metal housing shall be a commercially available unit.

109-2.18  FAA-APPROVED EQUIPMENT.  Certain items of airport lighting equipment installed in vaults are covered by individual FAA equipment specifications.  The specifications are listed below:

AC 150/5345-7

Specification for L-824 Underground Electrical Cable for Airport Lighting Circuits

AC 150/5345-10
Specification for Constant Current Regulators and Regulator Monitors

AC 150/5345-13
Specification for L-841 Auxiliary Relay Cabinet Assembly for Pilot Control of Airport Lighting Circuits.

AC 150/5345-49
Specification L-854, Radio Control Equipment

109-2.19  OTHER ELECTRICAL EQUIPMENT.  Cutouts, relays, terminal blocks, transfer relays, circuit breakers, lighting contactors, timers and all other regularly used commercial items of electrical equipment not covered by FAA equipment specifications shall conform to the applicable rulings and standards of the Institute of Electrical and Electronic Engineers or the National Electrical Manufacturers Association.  When specified, test reports from a testing laboratory indicating that the equipment meets the specifications shall be supplied.  In all cases, equipment shall be new and a first-grade product.  This equipment shall be supplied in the quantities required for the specific project and shall incorporate the electrical and mechanical characteristics specified in the proposal and plans.

109-2.20  WIRE.  Wire in conduit rated up to 5,000 volts shall be L-824, Type C, conforming to Advisory Circular 150/5345-7, Specification for L-824 Underground Electrical Cables for Airport Lighting Circuits, or Federal Specification A-A-59544, Type RHW, for rubber insulated fibrous-covered wire.  For ratings up to 600 volts, the thermoplastic wire conforming to Federal Specification A-A-59544, Types TW, THW, and THWN, shall be used.  The wires shall be of the type, size, number of conductors, and voltage shown in the plans or in the proposal.

a.  Control Circuits.  Wire shall be not less than No. 12 AWG and shall be insulated for 600 volts.  If telephone control cable is specified, No. 19 AWG telephone cable conforming to the United States Department of Agriculture, Rural Electrification Administration (REA) Bulletin 345-14 shall be used.

b.  Power Circuits.

(1)  600 volts maximum--Wire shall be No. 6 AWG or larger and insulated for at least 600 volts.

(2)  3,000 volts maximum--Wire shall be No. 6 AWG or larger and insulated for at least 3,000 volts.

(3)  Over 3,000 volts--Wire shall be No. 6 AWG or larger and insulated for at least the circuit voltage.

109-2.21   CONSTANT CURRENT REGULATOR.    The constant current regulator shall be a Type L-828, ferroresonant design, conforming to the requirements of AC 150/5345-10.  The regulator shall be the size as shown on the plans and floor mounted.  Single phase, 6.6A maximum output current, 60 Hz, taps for 208, 220, and 240 volts shall be provided.  Brightness selection relays shall be interlocked to prevent simultaneous operation.  The output current shall be constant under all ambient temperatures.  Mounting bolts and pattern shall be in accordance with manufacturer’s recommendation.  Lightning protection shall be provided on the input and output of the regulator. A percent brightness control switch shall be prewired on the regulators as specified in Section 109-2.22 and 109-2.23.  The regulator shall have an integrated series plug cutout.  See the construction plans for details.

109-2.22  SWITCHES (Lighting Circuit).  A five-position switch selector switch with manual return, contact blocks and legend plate shall be provided for the percent brightness control switch.  The percent brightness control switch shall be prewired as part of the regulator assembly.  Legend plates shall be phenolic plastic with black fields and the following 1/8-inch high characters engraved in white:

Percent Brightness

Remote-Off-10-30-100

109-2.23  SWITCHES (P.A.P.I. Circuit).  A seven-position switch selector switch with manual return, contact blocks and legend plate shall be provided for the percent brightness control switch.  The percent brightness control switch shall be prewired as part of the regulator assembly.  Legend plates shall be phenolic plastic with black fields and the following 1/8-inch high characters engraved in white:

Percent Brightness

Remote-Off-1-2-3-4-5

CONSTRUCTION METHODS

109-3.1  GENERAL.  The Contractor shall construct the prefabricated metal housing at the location indicated in the plans.  The metal housing shall be a prefabricated equipment enclosure supplied in the size specified.  The concrete pad, installation methods, and equipment placement are shown in the plans.

The Contractor shall clear, grade, and seed the area around the metal housing for a minimum distance of 10 feet on all sides.  The slope shall be not less than 1/2‑inch per foot away from the metal housing in all directions.

The vault shall provide adequate protection against weather elements, including rain, wind driven dust, snow, ice and excessive heat. The vault shall have sufficient filtered ventilation, to assure that the interior room temperatures and conditions do not exceed the recommended limits of the electrical equipment to be installed in the vault.  Contractor is responsible for contacting the manufacturer of the equipment to be installed to obtain environmental limitations of the equipment to be installed.

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

Make sure that the vault that is to be supplied has sufficient environmental controls to provide adequate ventilation to maintain temperatures within operational requirements of equipment to be installed. In addition, make sure that vault has sufficient seals and/or filters on doors and other openings to assure that wind driven dust does not affect operation of equipment.

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

109-3.2  CONCRETE PAD.  The contractor shall construct the reinforced concrete pad in accordance with the details shown in the plans. Reinforcing steel shall be placed, as shown in the drawings, and secured in position to prevent displacement during the concrete placement.

109-3.3  CONDUITS IN CONCRETE PAD.  Conduits shall be installed in the concrete pad in accordance with the details shown in the plans. All underground conduit shall be painted with a bituminous compound. Conduit shall be installed with a coupling or metal conduit adapter flush with the top of the floor. All incoming conduit shall be closed with a pipe plug to prevent the entrance of foreign material during construction. Space conduit entrances shall be left closed.

EQUIPMENT INSTALLATION

109-4.1  GENERAL.  The Contractor shall furnish, install, and connect all equipment, equipment accessories, conduit, cables, wires, buses, grounds, and supports necessary to insure a complete and operable electrical distribution center for the airport lighting system as specified herein and shown in the plans.

The equipment installation and mounting shall comply with the requirements of the National Electrical Code and local code agency having jurisdiction.

109-4.2  POWER SUPPLY EQUIPMENT.  Transformers, regulators, booster transformers, and other power supply equipment items shall be furnished and installed at the location shown in the plans or as directed by the Engineer.  The power supply equipment shall be set on steel “H” sections, “I” beams, channels, or concrete blocks to provide a minimum space of 1-1/2 inches between the equipment and the floor.  The equipment shall be placed so as not to obstruct the oil-sampling plugs of the oil-filled units; and name-plates shall, so far as possible, not be obscured.

109-4.3  SWITCHGEAR AND PANELS.  Plug cutouts, radio controller and interface units, equipment enclosures and other similar items shall be furnished and installed at the location shown in the plans or as directed by the Engineer.  Items shall be attached to the wall with stainless steel or cadium-plated hardware.

109-4.4  RECEPTICLES, LIGHTS AND SWITCHES.  The contractor shall furnish and install the receptacles, lights, and switches in accordance with the details shown on the plans.

109-4.5  DUCT AND CONDUIT.  The Contractor shall furnish and install square-type exposed metallic ducts with hinged covers for the control circuits in the vault.  These shall be mounted along the walls behind all floor-mounted equipment and immediately below all wall-mounted equipment.  The hinged covers shall be placed to open from the front side with the hinges at the front bottom.

Wall brackets for square ducts shall be installed at all joints 2 feet or more apart with intermediate brackets as specified.  Conduit shall be used between square ducts and equipment or between different items of equipment when the equipment is designed for conduit connection.  When the equipment is not designed for conduit connection, conductors shall enter the square-type control duct through insulating bushings in the duct or on the conduit risers.

109-4.6  CABLE ENTRANCE AND HIGH-VOLTAGE BUS SYSTEM.  Incoming underground cable from field circuits and supply circuits will be installed outside the walls of the transformer vault as a separate item under Item MO-108, Installation of Underground Cable for Airports.  The Contractor installing the vault equipment shall bring the cables from the trench or duct through the entrance conduits into the vault and make the necessary electrical connections.  For the incoming and outgoing high voltage load circuits, the Contractor shall furnish and install rigid metallic conduit risers, surmounted by potheads, from floor level to the level as shown in the plans.

109-4.7  WIRING AND CONNECTIONS.  The Contractor shall make all necessary electrical connections in the vault in accordance with the wiring diagrams furnished and as directed by the Engineer.  In wiring to the terminal blocks, the Contractor shall leave sufficient extra length on each control lead to make future changes in connections at the terminal block.  This shall be accomplished by running each control lead the longest way around the box to the proper terminal.  Leads shall be neatly laced in place. 

109-4.8  MARKING AND LABELING.  All equipment, control wires, terminal blocks, etc., shall be tagged, marked, or labeled as specified below:

a.  Wire Identification.  The Contractor shall furnish and install self-sticking wire labels or identifying tags on all control wires at the point where they connect to the control equipment or to the terminal blocks.  Wire labels, if used, shall be of the self-sticking preprinted type and of the manufacturer's recommended size for the wire involved.  Identification markings designated in the plans shall be followed.  Tags, if used, shall be of fiber not less than 3/4‑inch in diameter and not less than 1/32-inch thick.  Identification markings designated in the plans shall be stamped on tags by means of small tool dies.  Each tag shall be securely tied to the proper wire by a nonmetallic cord.

b.  Labels.  The Contractor shall stencil identifying labels on the cases of regulators, breakers, and distribution and control relay cases with black letters on white background phenolic plates as designated by the Engineer.  The letters and numerals shall be not less than 1 inch in height and shall be of proportionate width.  The Contractor shall also mark the correct circuit designations in accordance with the wiring diagram on the terminal marking strips, which are a part of each terminal block.

109-4.9  TESTING.  The installation shall be tested in operation as a completed unit prior to acceptance in accordance with 108-3.10 in Item MO-108, Installation of Underground Cable for Airports. The contractor shall furnish the testing equipment. Tests shall be conducted in the presence of the engineer and shall be to his/her satisfaction.

METHOD OF MEASUREMENT

109-5.1  The quantity to be paid for under this item shall consist of the number of prefabricated metal housings including equipment installed as completed units in place, accepted, and ready for operation.

BASIS OF PAYMENT

109-6.1  Payment will be made at the contract unit price for each completed and accepted job.  This price shall be full compensation for furnishing all materials and for all preparation, assembly, and installation of these materials, and for all labor, equipment, tools, and incidentals necessary to complete the item.

Payment will be made under:


Item MO-109-6.1  Airport Electrical Vault Enclosure, Regulators and Controls -- per Lump Sum

MATERIAL REQUIREMENTS

Fed.Spec. A-A-59544

Cable and Wire, Electrical (Power, Fixed Installation)

Fed.Spec.W-C-571

Conduit and Fittings, Nonmetal, Rigid; (Asbestos‑Cement or Fire‑Clay Cement), (For Electrical Purposes)

AC 150/5345-7


Specification for L-824 Underground Electrical Cable for Airport Lighting Circuits

AC 150/5345-10
Specification for Constant Current Regulators and Regulator Monitors

AC 150/5345-13
Specification for L-841 Auxiliary Relay Cabinet Assembly for Pilot Control of Airport Lighting Circuits.

AC 150/5349-49

Specification L-854, Radio Control Equipment

ASTM A 615


Specification for Deformed and Plain Billet Steel Bars for Concrete Reinforcement

ASTM D 83


Red Lead Pigment

REA BULLETIN 345-14
REA Specification for Fully Color‑Coded, Polyethylene-Insulated, Double Polyethylene-Jacketed Telephone Cables for Direct Burial

Underwriters Laboratories
Rigid Metal Conduit

Standard 6

Underwriters Laboratories
Fittings for Conduit and Outlet Boxes

Standard 514
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