SECTION 16303

ELECTRICAL WORK INTERIOR

PART
1
GENERAL

1.01
APPLICABLE PUBLICATIONS:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.

A
Federal Specifications (Fed. Spec.):

J-C-30A
Cable and Wire, Electrical (Power,

   AM-1
Fixed Installation).

W-C-375B/GEN
Circuit Breakers, Molded Case; Branch Circuit and Service.

W-C-586B
Conduit Outlet Boxes, Bodies, and

    AM-1
Entrance Caps, Electrical:  Cast Metal - for Shore Use.

W-C-596E/GEN
Connector, Plug, Receptacle and

      Supple 1
Cable Outlet, Electrical Power.

W-F-406B
Fittings for Cable, Power, 

  Int AM-1
Electrical and Conduit, Metal 

(GSA-FSS)
Flexible.

W-F-408C
Fittings for Conduit, Metal Rigid, 

  AM-1
(thick Wall and Thin Wall (EMT) Type).

W-F-1662A
Fixture, Lighting, (Fluorescent, Alternating-Current, Recessed and Surface Ceiling).

W-J-800D
Junction Box; Extension, Junction Box; Cover, Junction Box (Steel, Cadmium, or Zinc-Coated).

W-L-116
Fluorescent Lamps.

W-P-455A
Plate, Wall Electrical.

AM-6

W-S-S96
Toggle Switches, Single-Unit Type

W-S-610C
Splice Conductor.

 AM-1

W-S-893C
Switch, Toggle, and Mounting Strap, (Interchangeable).

WW-C-563
Tubing, Electrical, Zinc-Coated Metallic Steel

CC-M-1807
Motor, Alternating Current, Fractional and Integral Horsepower (500 HP and Smaller).

HH-I-510D
Insulation Tape, Electrical Friction.

HH-I-553C
Insulation Tape, Electrical

    AM-1
(Rubber, Natural, and Synthetic).

HH-I-595C
Insulation Tape, Electrical, Pressure Sensitive Adhesive, Plastic.

B
National Fire Protection Association (NFPA) Publication:

No. 70-1987
National Electrical Code

C
Underwriters Laboratories, Inc. (UL) Standards:

Building Materials Directory (January 1984 with Quarterly Supplements)

UL 20
General-Use Snap Switches (Dec 28, 1979, 9th Ed.; Rev thru Feb 26, 1982).

UL 57
Incandescent Lighting Fixtures.

1.02.
GENERAL:

A
Rules:  The installation shall conform to the requirements of the National Electrical Code, and the requirements specified herein.  In case of any differences or discrepancies between the specifications and the National Electrical Code, the specifications shall govern.

B
Coordination:  The contract drawings indicate the extent and the general location and arrangement of equipment, conduit, wiring.  The Contractor shall study building plans and details so that the outlets and equipment will be properly located and readily accessible.  Equipment and outlets shall be located to avoid interference with mechanical or structural features; otherwise, they shall be symmetrically located according to the room arrangements.  If any conflicts occur necessitating departures from the contract drawings, details of departures and reasons therefore shall be submitted as soon as practicable for written approval of the Contracting Officer.

1.03 SUBMITALS:  One of each type of light fixture to be used.

A
Equipment Approval Data shall be submitted by the Contractor in three copies as follows:

B
Manufacturer's Descriptive Data for:

Circuit Breakers

Light Fixtures

1.04
APPROVAL OF MATERIALS AND EQUIPMENT will be based on the manufacturer's published data.

A
The label or listing of the Underwriters Laboratories, Inc., will be accepted as evidence that the materials or equipment conform to the applicable standards of that agency.  In lieu of this listing, the Contractor shall submit a statement from a nationally recognized, adequately equipped testing agency indicating that the items have been tested in accordance with required procedures and that the materials and equipment comply with all contract requirements.

B
A manufacturer's statement indicating complete compliance with the applicable Federal Specification, Military Specification, or standard of the American Society for Testing and Materials, National Electrical Manufacturer's or other commercial standard, is acceptable, as evidence that the materials or equipment conform to the requirements of the referenced standard.

1.05
SHOP DRAWINGS shall be submitted for equipment not completely identifiable by information submitted in the materials and equipment lists, in accordance with requirements contained in the SPECIAL CLAUSES.

1.06
GUARANTEE:  The following equipment to be furnished under this section of the specifications shall be guaranteed against defective materials, design, and workmanship for a period of 1 year form the date of acceptance, either for beneficial use or final acceptance, whichever is earlier:

Light Fixtures, Complete

Light Fixtures

Upon receipt of notice from the Government of failure on any part of the guaranteed equipment during the guarantee period, the affected part or parts shall be replaced promptly with new parts by and at the expense of the Contractor.

PART
2
PRODUCTS

2.01.
MATERIALS AND EQUIPMENT shall conform to the respective publications and other requirements specified below.  Other materials and equipment shall be as specified elsewhere herein and as shown on the drawings and shall be the products of manufacturers regularly engaged in the manufacture of such products.

A
Ballast, Fluorescent Lamp:  High power-factor energy conserving type.  In addition, ballast for 35 watt and larger lamps shall be class P and shall be automatic resetting type.

B
Motors, AC, Fractional and Integral Hp (500 Hp and smaller):  Fed. Spec. CC-M-1807.

C
Cable, Flexible:  Fed. Spec. J-C-30.

D
Conductors, Insulated:  Fed. Spec. J-C-30, types as specified.

E
Connectors, Wire Pressure:  Fed. Spec. W-S-610.

F
Device Plates:  Fed. Spec. W-P-455.

G
Fittings, Cable and Conduit:  Fed. Spec. W-F-406 and W-F-408.

H
Fluorescent Lamps:  Fed. Spec. W-L-116.

I
Sheet-Steel Outlet boxes:  Fed. Spec. W-J-800.

J
Molded-Case Circuit Breakers:  Fed. Spec. W-C-375.

K
Outlets; Conduit, Cast Metal or Malleable Metal:  Fed.   Spec. W-C-586C.

L
Receptacles:  Fed. Spec. W-C-596.

N
 Snap Switches:  UL 20.

O
Splice, Conductor:  Fed. Spec. W-S-610.

P
Toggle Switches, Single-Unit Type:  Fed. Spec. W-S-S96.

Q
Friction Tape:  Fed. Spec. HH-I-510.

R
Plastic Tape:  Fed. Spec. HH-I-595.

S
Rubber Tape:  Fed. Spec. HH-I-553.

T
Tubing, Electrical, Zinc-Coated Metallic Steel:  Fed.    Spec. WW-C-563.

PART
3
INSTALITION

3.01.
WORKMANSHIP:  All materials and equipment shall be installed in accordance with recommendations of the manufacturer as approved by the Contracting Officer, to conform with the contract documents.  The installation shall be accomplished by workmen skilled in this type of work.

3.02.
GROUNDING:  Except where specifically indicated otherwise, all exposed non-current carrying metallic parts of electrical equipment, metallic raceway systems, and neutral conductor of the wiring system shall be grounded.  The ground connection shall be made at the main service equipment.

3.03
WIRING METHODS:

A
General:  Wiring shall consist of nonmetallic-sheathed cables or conductors installed in electrical metallic tubing as indicated on drawings.

1
Nonmetallic-Sheathed Cable:

a
Cable Systems:  Cables shall be installed concealed behind ceiling or wall finish where practicable.  Cables shall be threaded through holes bored on the approximate centerline of wood members; notching of end surfaces will not be permitted.  Metal plates shall be installed when required by National Electrical Code.  In rooms or areas not provided with ceiling or wall finish, cables, and outlets shall be installed so that a room finish may be applied in the future without disturbing the cables or resetting the boxes.

b
Conductors in cables shall be of copper.  Solderless pressure connections, properly taped and wire connectors of insulating material shall be used for all splices where practicable.  Soldered mechanical joint insulated with tape shall be kept to a minimum. Branch-circuit conductors shall be not smaller than No. 12 American Wire Gage.  Cables shall be type NM or NMC.  Fixture wires shall comply with applicable code provisions.

2
Conduit systems shall be installed as indicated.  Minimum size of raceways shall be 1/2 inch.  electrical metallic tubing may be installed only within buildings.

B
Exposed raceways shall be installed parallel or perpendicular to walls, structural members, or intersections of vertical planes and ceilings.

C
Changes in direction of runs shall be made with symmetrical bends or cast-metal fittings.  Field made bends and offsets shall be made with the approved hickey or conduit bending machine.  Crushed or deformed raceways shall not be installed.  Trapped raceways in damp and wet locations shall be avoided where possible.  Care shall be taken to prevent the lodgement of plaster, dirt, or trash in raceways, boxes, fitting, and equipment during the course of construction.  Clogged raceways shall be entirely freed of obstructions or shall be replaced.

D
Supports:  Raceways shall be securely supported and fastened in place at intervals of not more than 10 feet with pipe straps, wall brackets, hangers, threaded C-clamps with retainers, or ceiling trapeze.  Fasteners shall be by wood screws or screw-type nails to wood; by toggle bolts on hollow masonry units; by expansion bolts on concrete or brick; by machine screws, welded threaded studs, heat treated or spring steel tension clamps on steel work.  Nail type nylon anchors or threaded studs driven in by a powder charge and provided with lock washers and nuts may be used in lieu of expansion bolts or machine or wood screws.  Holes cut to a depth of more than 1-1/2 inches in reinforced concrete beams or to a depth of more than 3/4-inch in concrete joints shall avoid cutting the main reinforcing bars.  Holes not used shall be filled.  Conduits shall be fastened to all sheet metal boxes and cabinets with two locknuts where required by the National Electrical Code, where insulating bushings are used, and where bushings cannot be brought into a firm contact with the box; otherwise, a single locknut and bushing may be used.  Bushings shall be installed on the ends of all conduits and shall be of the insulating type where required by the National Electrical Code.  Threadless fittings for electrical metallic tubing shall be a type approved for the conditions encountered.

E
Conductors in raceways and cables shall be of copper.  Wire connectors of insulating material or solderless pressure connectors properly taped shall be utilized for all splices where possible.  Soldered mechanical joint insulated with tape shall be kept to a minimum.

1
Sizes shall be not less than indicated.  Branch-circuit conductors shall not be smaller than No. 12 American Wire Gage.

2
Conductor identification of branch circuits shall be by color coding.

3.04
BOXES AND SUPPORTS:  Boxes shall be provided in the wiring or raceway systems wherever required for pulling of wires, making connections, and mounting of devices or fixtures.  Boxes for metallic raceways shall be of the cast metal hub-type when surface mounted on outside of exterior surfaces.  Boxes in other locations shall be sheet steel.  Each box shall have the volume required by the National Electrical Code for the number of conductors enclosed in the box.  Boxes and supports shall be fastened to wood with wood screws or screw type nails of equal holding strength, with bolts and expansion shields on concrete or brick, with toggle bolts on hollow masonry units.  Threaded studs driven in by powder charge and provided with lock-washers and nuts, or nail type nylon anchors may be used in lieu of wood screws, expansion shields or machine screws.  Penetration of more than 1-1/2 inches into reinforced concrete beams or more than 3/4-inch into reinforced concrete joists shall avoid cutting any main reinforcing steel.

A
Boxes for use with raceway systems shall not be less than 1-1/2 inches deep except where shallower boxes required by structural conditions are approved.  Boxes for other than lighting fixture and telephone outlets shall be not less than 4 inches square except that 4 by 2 inch boxes may be used where only one raceway enters the outlet.

3.05
DEVICE PLATES of the one-piece type shall be provided for all outlets and fittings to suit the devices installed.  Plates on walls shall be of stainless steel with sating finish.  Screws shall be of metal with countersunk heads, in a color to match the finish of the plate.  The use of sectional type device plates will not be permitted.  Plates installed in wet locations shall be gasketed.

3.06
WALL SWITCHES shall be of the totally enclosed tumbler type with bodies of phenolic compound.  Handles shall be ivory.  Wiring terminals shall be of the screw type or the solderless pressure type having suitable conductor-release arrangement.  Switches shall be rated 15-ampere, 120 volt for use on alternating current only.

3.07
CIRCUIT BREAKERS shall be molded case circuit breakers with  
each pole equipped with inverse time and instantaneous overcurrent tripping devices.  Circuit breaker interrupting capacity shall conform to Federal Specification W-C-375 and shall be 10,000 amperes minimum.  Breakers shall be manually operated.  Multipole circuit breakers shall be of the common trip type having a single operating handle.

3.08
MOTORS furnished under other sections of these specifications shall be of sufficient size for the duty to be performed and shall not exceed the full-load rating when the driven equipment is operating at specified capacity under the most severe conditions likely to be encountered.

3.09
MOTOR-DISCONNECT MEANS:  Each motor shall be provided with a disconnecting means under this section of the specifications, when required by the National Electrical Code.  For single-phase motors, a single-pole or double-pole toggle switch, specifically designed for alternating current only will be acceptable for capacities less than 30 amperes, provided the ampere rating of the switch is at least 125 percent of the motor rating.  Enclosed safety switches shall be horsepower rated in conformance with table III of Federal Specification W-S-865.  Switches shall disconnect all ungrounded conductors.

3.10
LIGHTING:

A
Lamps and lighting fixtures of types and sizes as indicated shall be furnished and installed complete.

B
Fixtures shall be as detailed on the drawings.  Illustrations are indicative of the general type desired and are not intended to restrict selection to fixtures of any particular manufacturer.  Fixtures of similar designs and equivalent light-distribution and brightness characteristics, and of equal finish and quality will be acceptable if approved by the Contracting Officer.  Fixtures and diffusers shall be thoroughly cleaned and properly aligned prior to final acceptance.

C
Fluorescent lamps shall have standard warm-white color  characteristics and shall be of a type that will not require starter switches.  The 34- and 40- watt lamps shall be of the rapid-start type.

D
Accessories such as straps, mounting plates, nipples, or brackets shall be provided for proper installation.

3.11
REPAIR OF EXISTING WORK:  The work shall be carefully laid out in advance, and where cutting, channeling, chasing, or drilling of floors, walls, partitions, ceilings, or other surfaces is necessary for the proper installation, support, or anchorage of the conduit, raceways, or other electrical work, this work shall be carefully done, and any damage to building, piping, or equipment shall be repaired by skilled mechanics of the trades involved, at no additional cost to the Government.

3.12
TESTS:  After the interior-wiring-system installation is completed, and at such time as the Contracting Officer may direct, the Contractor shall conduct an operating test for approval.  The equipment shall be demonstrated to operate in accordance with the requirements of the Contracting Officer or an authorized representative.  the Contractor shall furnish all instruments and personnel required for the tests, and the Government will furnish the necessary electric power.

END OF SECTION

16303-5
ELECTRICAL WORK INTERIOR

AFH20014/0/J


