PROP Affordable Housing                                                                                                                                 Phase III

____________________________________________________________________________________

SECTION 16000 - ELECTRICAL

PART 1:   GENERAL

1.1 General Provisions

A.
General Provisions - All Contractors, Subcontractors and material suppliers shall be responsible for becoming fully informed of all specifications, procedures, etc., given in the General portion of these Specifications as well as all Addenda, any other divisions of the Specifications, and all drawings as they may affect the work of this Division or the coordination of this work with that of others.

B.
Refer to Section 01030 for modular component manufacture”s responsibilities.

1.2 Scope of Work

A.
The work described herein shall be interpreted as work to be done by the Electrical Subcontractor.  Work to be performed by other trades will always be specifically referenced to a particular Contractor or Subcontractor.

B.
The work covered by this section consists of furnishing all labor, materials, equipment, supplies, fixtures, devices, etc., and in performing all operations including setting sleeves, channeling and chasing necessary for the completion of a complete wiring system, all in strict accordance with this section of the specifications and the accompanying drawings and subject to the terms and conditions of the contract and including but not restricted to the following:

(1)
Underground or overhead secondary

(2)
Underground or overhead telephone and CAT-V

(3)
Service equipment

(4)
Panels and switches.

(5)
Luminaires and lamps.

(6)
Temporary light and power

(7)
Wiring devices and plates.

(8) 
Equipment connections.

(9) 
Interior telephone wiring.

(10) 
Interior TV wiring.

(11) 
Smoke detectors and interconnection.

C.
Related work specified elsewhere.  The following work is not included under the electrical section.

(1)
Excavation and backfilling

(2)
Payment for all energy for temporary light and power, including energy for testing.

(3)
All finish painting is included under the work of finish painting.

D.
Other requirements of this section.  The Electrical Subcontractor shall study the specifications of the other phases of the General Contract and all of its subdivisions.  All electrical work and wiring material requirements, including unit supplied by others, but not motors of appliances which may be necessary therein, are to be considered as part of and required under the Electrical Subcontractor's specifications and contract, even though as such no mention or notations have been included in the Electrical Drawings or specifications, unless same shall have been specifically excluded as Electrical Subcontractor's requirements.

1.3 General

A.
This Contractor shall furnish and install temporary wiring for use of all trades throughout the building as follows:  a 20 amp-120 volt source shall be available at all areas of construction with a 50 ft. extension cord.

B.
This Contractor shall furnish and install a temporary lighting system per OSHA and ANSI requirements.  The minimum light level maintained during construction shall be 10 footcandles in all spaces/locations of the construction project when measured 12" above the floor or ground surface.

C.
Due to the nature of the work, this Contractor is advised that he should visit the site to determine in his own mind the extent of work to be completed in the existing building.  And that, furthermore, no extra work at additional cost to the Owner will be permitted due to the Contractor's failure to examine the site.

C.
This Contractor shall coordinate his work with the progress of the building and other trades such that he shall complete his work as soon as conditions permit and so that interruptions of building functions will be at a minimum.  Any overtime hours worked or additional costs incurred due to lack of or improper coordination with other trades or the Owners by this Contractor shall be assumed by this Contractor without any additional cost to the Owner.

D.
Waste material shall be removed promptly from the premises.  All material and equipment stored on the premises shall be kept in a neat and orderly fashion.  No material shall be stored where exposed to adverse weather conditions.

E.
This Contractor shall erect and maintain at all times necessary safeguards for the protection of life and property of Owners, workmen, staff, and public.

F.
After the interior wiring system installation is completed, and at such time as the Engineer or Owner may direct, the Contractor shall conduct an operating test for approval.  The test shall be performed in the presence of the Owner, Engineer, or their authorized representative.  The Contractor shall furnish all instruments and personnel required for the tests, and the Owner will furnish the necessary electric power.

G.
The Contractor shall guarantee in writing all workmanship, materials and equipment to be free from defects for period of one year from date of acceptance of the project, and shall make good any and all defects within that period without cost to the Owner.

H.
No change shall be made from the work, equipment or materials as called for by the Specification and the accompanying drawings, except on a written order of the Owner.  When such changes reduce the Contractor's materials, labor, equipment or expense, the saving thus affected shall be used in full to reduce the contract price.  No charge for extra work will be allowed unless such extra work has been authorized by a written order of the Owner, stating the change to be made for such work.

1.4 Codes and Standards

A.
Unless otherwise indicated in writing by the Architect or Engineer, the materials furnished under this specification shall be the standard products of manufacturers regularly engaged in the production of such equipment and shall be the manufacturer's latest standard design and shall also conform to such standards as to their quality and fabrication as have been established by the following:

(1)
National Electrical Code (current edition)

(2)
State Department of Public Safety

(3)
Standards of the Underwriter's Laboratories (UL)

(4)
National Electric Safety Code, American National Standards Institute

(5)
Institute of Electrical and Electronic Engineers (IEEE)

(6)
National Electrical Manufacturer's Association (NEMA)

(7)
American Society for Testing and Materials (ASTM)

(8)
Local Codes

B.
Where the contract documents indicate more stringent requirements than the above codes and ordinances, the contract documents shall take precedence.

C.
The installation shall comply with all local laws applying to the electrical installation in effect with regulations or any other governmental body or agency having jurisdiction, and with the regulations of the National Electrical Code where such regulations do not conflict with those laws.

D.
This Contractor shall obtain and pay for all permits required by local ordinances.  After completion of the work, this Contractor shall furnish to the Architect, for the Owner, a certificate of final inspection and approval from the Inspection Bureau having jurisdiction.

1.5 Drawings

A.
The Contract drawings indicate the extent and schematic arrangement of the conduit and wiring systems.  If any departure from the drawings are deemed necessary by the Contractor, details of such departures shall be submitted as soon as practical and within 30 days after award of contract, to the Engineer for approval. No such departures shall be made without the prior written approval of the Architect/Engineer.

B.
These specifications are accompanied by floor plans of the building showing the location of outlets, switch controls, devices, panels, service and feeder distribution, telephone outlets, power apparatus, and equipment.  Schematic wiring diagrams, structure construction, working drawings, and certain details are also shown.  The drawings, except the structure, are intended to indicate only diagrammatically the extent, general character and approximate locations of the work included.  Work indicated but having minor details obviously omitted, shall be furnished complete to perform the function intended without additional cost to the Owners.

C.
The Architectural, Structural, and Mechanical Drawings should be followed and this section of the work fitted thereto.  If any departures from the contract drawings are deemed necessary by this Contractor, details of such departures and the reasons therefore shall be submitted, as soon as practical and within 30 days after award of the contract, to the Architect/Engineer for approval.  No departures shall be made without the prior written approval of the Architect/Engineer or his authorized agent.

D.
The drawings and these specifications are complementary each to the other and any items specified but not shown or vice versa shall be referred to the Architect/Engineer for clarification and shall consequently be furnished and installed as if both shown and specified.

E.
Record drawings of all changes to the contract plans shall be kept during construction, and one clean set of prints neatly marked in red ink shall be turned over to the Architect upon completion of the project, for the Owner's use.  Refer to Section 01700 - "Project Closeout", paragraph 1.07, for procedure for recording all changes.

1.6 Materials and Workmanship

A.
The materials and workmanship shall be the best of their kinds and in full accord with the most modern electrical construction.  All materials shall be new.

B.
Defective equipment or equipment damaged in the course of installation or test shall be replaced or repaired in a manner meeting the approval of the Owner’s Representative.

C.
The contractor shall not assume that equipment, the manufacturer of which is not listed in these specifications and drawings, may be substituted for that specified.  Any unlisted material must be approved by the engineer prior to bidding.

D.
In cases where equipment and materials are specifically specified, equal substitute material will be permitted only upon specific approval in writing by the Owner’s Representative before the installation is made or material ordered.

E.
This Contractor shall submit detailed shop drawings (cuts, brochures, drawings including custom schematics of systems, etc.) in four sets within 30 days after award of Contract to the Architect/Engineer for review. (Note that equipment listed is that not provided under Division 13.)   Submittals to include but not be limited to the following:

(1)
Panels

(2)
Service equipment

(3)
Luminaries and lamps

(4)
Wiring devices including switches and receptacles

(5)
Control devices

(6)
Time clocks

(7)
Disconnect switches, starters

(8)
Wires and cables

(9)
Fire alarm devices

F.
At the completion of the work, this Contractor shall turn over to the Owner’s Representative, for the Owner's use, three (2) sets of operating and maintenance instructions of all equipment.  The Contractor shall explain and demonstrate the operation of each system to the Owner's representative.

1.7 Electrical Service System

A.
This Contractor shall coordinate with the local utility companies to provide the service entrances (electrical, CATV and telephone) as indicated and specified and so as to be in the best interests of the Owner.

 PART 2:   PRODUCTS

2.1 Raceways and Fitting

A.
Wiring in masonry walls shall be run in electrical metallic tubing.  Concealed wiring in stud walls and above ceilings shall be run in NM cable except in fire rated construction it shall be run in EMT, MC or armored cable (Refer to City oc Portland electrical code requirements.).  Wiring run in or under slab or below grade shall be run in either rigid steel conduit or PVC Schedule 40.

B.
Connectors for EMT conduit shall be all steel.  

2.2 Conductors

A.
A complete system of conductors shall be installed in the raceway systems.  Line voltage branch circuit conductors shall be #12 AWG, copper, minimum except as otherwise note on the drawings.

B.
Conductors shall be thermoplastic insulated, Type THW, THWN, THHN or XHHW (where permissible).

C.
All reference to wire size is intended as copper wire.  Aluminum may be used for #6AWG and larger if the capacity is made equal and the proper connectors are used.  Where aluminum wire is used, install on each end of the wire, Square D Type CEP connectors.  Install connectors with proper compression tool. Use anti-oxide paste on all aluminum wiring.

2.3 Electrical Service System

A.
The building secondary service shall be single phase, 3 wire 120/240V, underground or overhead from terminal pole to meter bank.

B.
Provide underground or overhead telephone and TV conduit from terminal pole.

2.4 Electrical Entrance Equipment

A.
The Contractor shall provide service equipment panelboard of sufficient size to properly contain without crowding the equipment indicated thereon.

B.
Panelboards shall be constructed of marine plywood, 3/4" minimum thickness set out from masonry or concrete walls on brackets.  Panelboard and brackets shall be painted two coats of black enamel paint before any equipment is mounted thereon.  All equipment shall be bolted thereon.

C.
The service entrance equipment shall be Square D, Siemens, General Electric or Westinghouse.

D.
Furnish and install meter center as directed by CMPCo.

E.
The equipment shall be 250 volt, 3 phase 4 wire sized as shown on the drawings.

F.
The main switch shall have current limiting type fuses, equal to Buss, Gould Shawmut or Littleton.

G.
Refer to drawings for details.

2.5 Grounding System

A.
The entire electrical installation shall be provided with a system ground connected to the water service entrance pipe, building steel and also connected to a 5/8" x 8'-0" ground rod.  Installation shall be in accordance with N.E.C. requirements.  See Tables 250-94(a) and 250-95 (N.E.C).

B.
Run a separate grounding wire to all outlets.

C.
Ground wire secured under conduit bushings or cable clamps will not be permitted.

2.6 Electrical Distribution System

A.
This Contractor shall furnish and install where indicated on the drawings, disconnect switches fused as required and of a size as required.

B.
Switches shall have NEMA rating as required, and be Square D, Siemens, General Electric or Westinghouse.

C.
Fuses shall be furnished and installed for all fused switches provided under this section, of a size as indicated or required.  One complete set of spare fuses shall be delivered to the Owner for each type of switch requiring fuses.

D.
The Contractor shall furnish and install on each panel, disconnect switch, etc., a name plate of engraved plastic material inscribed with the purpose of the particular piece of equipment.

E.
The house lighting panel shall be single phase, 3 wire, solid neutral for operation on 120/240 volt system, factory assembled with bolted type circuit breakers, Square D, Siemens, General Electric, Westinghouse or Cutler Hammer.  Panel shall be for surface or recessed mounting, and with main lugs as indicated on the panel schedule.

F. The Contractor shall furnish and install arc fault breakers in panelsl provided and installed by the MCS as required by code and the Maine State Housing Authority.

2.7 Wiring Devices

A.
This Contractor shall furnish and install receptacles and switches equal to the following:

(9)
Wall Switches:  Leviton #CS120 series, ivory or white (to be determined by architect):   Hubbell, Pass & Seymour, Bryant or Arrowhart are acceptable.

(10)
Duplex receptacles:  Leviton #5362, ivory or white (to be determined by architect:   Hubbell, Pass & Seymour, Bryant or Arrowhart are acceptable.

(11)
Ground fault receptacles:
Leviton, 6898 with indicator light.  Note: pass-through devices are not acceptable.
(12)
Switch and receptacle plates shall be ivory or white (to be determined by architect) nylon 

(13)
Provide devices and/or plates for all outlets whether specifically mentioned or not.

B.
All switches and receptacles shall be flush mounted in all areasexcept where noted otherwise.

2.8 Luminaires

A.
This Contractor shall furnish, install and connect complete to the wiring system, ready for proper and satisfactory operation, all luminaries.  The number and type of luminaries are as shown on the drawing.  The manufacturer's name and catalog numbers referred to are given for identification of type of luminaries desired for locations as indicated on the drawings.  Luminaries of other manufacturers, similar in design and equal in operation, efficiency, utilization, quality and finish to the various units scheduled may be submitted as substitutes, provided cuts of units, together with all necessary and pertinent photometric and construction data and prices, showing either additional cost or saving to the Owner, are included with, but not as part of the bidding documents.  This Contractor shall not assume that a luminaire may be substituted or to show or include same in his bid.

B.
Each luminaire shall be supplied with the necessary end caps, straps, supports, hangers, canopies, or other miscellaneous materials and devices to install them in a satisfactory manner and to conform to the architectural treatment in the areas in which they are to be installed.  The Contractor shall consult all architectural and structural plans, etc., in order that he may familiarize himself with all necessary details for the various units to be installed throughout the project.  Failure to do this will not relieve him of furnishing the necessary materials, etc., to perform the function intended for the lighting system as shown on the drawings.

C.
Furthermore, this contractor shall determine and coordinate the proper ceiling mounting apparatus (i.e., grid, flange, etc.) for all luminaires.  It shall be the responsibility of the contractor to modify any and all luminaires as listed in the Luminaire Schedule such that the luminaires shall adapt to the ceiling.

D.
In general, all luminaires shall bear the Underwriters' Inspection Label, and be ETL certified.  All fluorescent ballast shall be high power factor type and ETL certified under CBM.  Ballasts shall be electronic type, Magnetec-Universal or approved equal, and compatible to the lamps.

E.
All luminaires shall have installed therein a lamp of wattage noted and as required for each unit.  Fluorescent lamps shall be energy saving type (32 watt, Sylvania Octron T8 or G.E. Trimline, 3500K color temperature, or approved equal) and compatible with ballasts.  Lamps installed in luminaires shall be orientated in the same direction for each area.  Lamps shall be rated at 125 volts.  All lamps shall be furnished by the Contractor.  All incandescent lamps shall be extended life type.

F.
All PL or quad type lamps shall be four pin type with electronic ballasts, and shall have EOL (end of life) feature.

G.
All fluorescent luminaires shall be rapid start type unless noted otherwise.

2.9 Telephone System Service and Wiring

A.
This contractor shall start the work for the telephone system at the utility pole.  Furnish and install a 4 inch conduit from the utility pole for underground (non for overhead) to electrical closet in basement..  The telephone company will run cable from the pole to this area.  The contractor will be responsible to connect units to the service. 

2.10 Cable TV Distribution System

A.
This contractor shall start the work for the cable TV system at the utility pole.  Furnish and install a 2 inch conduit from the utility pole for underground (non for overhead) to electrical closet in basement..  The cable TV company will run cable from the pole to this area. The contractor will be responsible to connect units to the service.  

B.
The TV cable shall be run to each apartment unit separately, thence loop from outlet to outlet within the apartment by the modular component supplier.

2.11 Smoke Detector System

A.
Each dwelling unit shall have a fire detection system installed by the modular component supplier.  Smoke detectors shall be interconnected within each unit, as required, and installed by the electrical subcontractor under “B” work. 

2.12 Equipment Connections

A.
The Mechanical Contractor shall furnish and erect all motors, etc., for the mechanical equipment.

B.
This Contractor shall furnish and wire switches, disconnects, etc., and shall wire the air handling units, circulating pumps, etc., as specified, indicated, or otherwise required with the heating equipment.

C.
This contractor shall verify the locations of all mechanical equipment prior to wiring same.

D.
This Contractor shall refer to the Mechanical Sections and Division 13 of these specifications in order to more clearly define the work to be done under the Electrical Section.  Furthermore, this Contractor shall be responsible for that work in the Mechanical Sections intended to be done under the Electrical Section.

E.
Spare or empty conduit, including those for telephone, shall have a pull cord installed therein.

PART 3:   EXECUTION

3.1 Raceways and Fitting

A.
The Contractor shall study the general building plans in relation to the spaces surrounding each outlet in order that his work may fit the other work required by these specifications.  

B.
The locations given or designated on the Drawings for the outlets are subject to modifications.  In the case of local wall switches to be set at or near doors, the definite location shall be as established on the side of the door opposite the hinge.

C.
The Contractor shall relocate outlets so that, when luminaires or other fittings are installed they will be symmetrically located according to room layout and will not interfere with other work or equipment.  Cast metal or cadmium plated sheet steel boxes, of a class to satisfy the conditions for each outlet, shall be used.  Boxes shall be installed in a rigid and satisfactory manner, either by wood screws on wood work, (wall mounted boxes in wood construction may be nailed) expansion shields on masonry, or machine screws on steel work.

D.
Pull boxes shall be constructed of code-gauge galvanized sheet metal of not less than the minimum size recommended by the National Electrical Code.  Wiring runs through a common pull box shall be tagged to indicate clearly the respective electrical characteristics, circuit number, and panel designation.

E.
Conduit systems shall be installed in accordance with the applicable provisions of the National Electrical Code.  Rigid steel conduit shall be zinc-coated.  Electric metallic tubing shall be installed in accordance with provisions of the National Electrical Code.

F.
Conduits and wiring shall be kept at least 8 inches from parallel runs of flues, steam pipes or hot water pipes.  Exposed runs of conduit shall have supports spaced not more than 6 feet apart and shall be installed with runs parallel or perpendicular to walls, structural members or intersections of vertical planes and ceilings, with right-angle turns consisting of cast-metal fittings of symmetrical bonds.  Bends and offsets shall be avoided where possible, but where necessary, shall be made with an approved hickey or conduit-bending machine.  The use of a pipe tee or vise for bending conduit will not be permitted.  Conduit which has been crushed or deformed in any way shall not be installed.  Expansion fittings or other approved devices shall be used to provide for expansion and contraction where conduit crosses expansion joints.

G.
Wooden plugs inserted in masonry or concrete shall not be used as a base to fasten conduit supports.  Conduits shall be supported on approved types of galvanized wall brackets, ceiling trapeze, strap hangers, or pipe straps, secured by means of toggle bolts on hollow masonry units or expansion bolts in concrete or brick and machine screws on metal surfaces.  Nails shall not be used as means of fastening boxes or conduits.

H.
Conduit shall be installed in such manner as to insure against trouble from the collection of trapped condensation, and all runs of conduit shall be arranged so as to be devoid of traps wherever possible.  The Contractor shall exercise the necessary precautions to prevent the lodgement of dirt, plaster, or trash in conduit, fittings, and boxes during the course of installation.  A run of conduit which has become clogged shall be entirely freed of these accumulations, or shall be replaced.

I.
Conduit shall be securely fastened to all cast or sheet metal outlet, junction, and pull boxes with galvanized locknuts and bushings, care being observed to see that the full number of threads project through to permit the bushing to pull tight against the end of conduit, after which the locknut shall be made up sufficiently tight to draw the bushing onto firm electrical contact with the box.

J.
Conduit entering the building below grade shall have a waterproof seal to prevent moisture from entering.

K.
Spare or empty conduits, including those for telephone, shall have a pull cord installed therein.

3.2 Conductors

A.
Home runs may be combined in one conduit, provided all connections are in accordance with National Electrical Code requirements, and the maximum unbalanced current in the neutral does not exceed the capacity of the conductor.  Conductors shall be continuous from outlet to outlet, and no splices shall be made except within outlet of junction boxes.  Junction boxes may be utilized wherever required or as shown on the drawings.

B.
Wire connectors, insulating material or solderless pressure connectors, properly taped, shall be utilized for all splices in wiring.

3.3 Equipment Connections

A.
Equipment connections shall be made with flexible metal conduit, liquid tight in damp or wet locations.  Controllers for motor, disconnect switches and all control, protective, and signal devices for motor circuits shall be connected and left in operating condition.  The number and size of conductors between motors and control or protective apparatus shall be as shown on the plans or recommended by the manufacturer of the apparatus.  Where equipment is furnished and installed by other trades for connection to the electrical system, this Contractor shall make the connections and said connections shall conform to the National Electrical Code requirements.

                 END OF DIVISION 16000
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