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PART 1 - GENERAL

1.01

SECTION INCLUDES

   A.
General requirements specifically applicable to basic 
electrical requirements.

1.02

COORDINATION

   A.
Electrical drawings are diagrammatic and shall not be scaled for exact locations. If requested, any outlet or device shall be relocated up to six feet in any direction prior to rough-in with no change in price.

   B.
The contractor is responsible for coordinating the installation of electrical items including, but not limited to, conduits, outlet boxes, and fixture mounting studs. Surface mounting of such electrical items shall not be permitted unless specifically noted on the drawings.

1.03

REFERENCES

   A.
ANSI/IEEE C2 - National Electrical Safety Code.

B. NFPA - 70 - National Electrical Code (NEC).

C. NFPA - 99 Health Care Facilities

D. NECA - Standard of Installation.

   E.
UL - Underwriter’s Laboratories

   F.
NESC - National Electrical Safety Code

   G.
NEMA - National Electric Manufacturers Assoc.

H. OSHA - Occupational Safety and Health Act

I. UBC - Uniform Building Code

J. SMACNA - Comply for Seismic restraints and anchors

1.04

REGULATORY REQUIREMENTS

   A.
Conform to ANSI/NFPA 70.

   B.
Conform to all applicable building codes.

   C.
Obtain electrical permits and inspections from authority having jurisdiction. Pay all associated fees.

   D.
Contractor must have a current City and State license.

1.05

GENERAL SCOPE OF ELECTRICAL WORK

   A.
The scope of electrical work is defined by these Specifications and Drawings. If the Specifications and Drawings are in conflict, the Contractor shall notify the Architect/Designer/Engineer before proceeding with that portion of the work, for an interpretation of which takes precedence.

   B.
Provide all electrical systems in complete working order.
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   C.
Provide all power and control wiring, 120 volts AC or more, for mechanical, air conditioning and plumbing equipment and all power and/or control wiring for any other equipment provided by others requiring same, unless specifically specified to be provided by someone else under other  specifications. Control wiring less than 120 bolts AC shall be by others. The Electrical Contractor is cautioned to examine all other sections of all specifications and Contract Documents to ascertain the full extent of his work required.

   D.
Provide concrete foundations, curbs, housekeeping pads, lighting pole bases, duct banks, etc., required for the installation of electrical equipment as specified.

   E.
Provide cutting and patching required for electrical installation as specified, including firewalls.

   F.
Provide temporary wiring and lighting as soon as practicable.

1.06

QUALITY ASSURANCE

   A.
The Electrical Contractor shall have at least 5 years of successful experience on projects with electrical installation work similar to that required for this project.

   B.
The Contractor shall provide and/or be an active party to a meaningful Quality Assurance program. To assist the Contractor in this program, the specifications contained herein are set forth as the minimum acceptable Quality Assurance requirements. This does not relieve the Contractor from executing other Quality Assurance measures to obtain a complete operating facility within the scope of this project.

C. The Contractor shall insure that all workmanship, all materials employed, all required equipment and the manner and method of installation conform to accepted construction and engineering practices, and that each piece of equipment is in satisfactory working condition to satisfactorily perform its functional operation.

1.07 RECORD AND AS-BUILT DOCUMENTS

   A.
Maintain at job site a set of contract documents kept current by indicating thereon, all changes, all substitutions, etc. between work as specified and as installed

   B.
Furnish Owner with one (1) complete set of reproducible drawings and one complete clean sets of specifications showing installed locations, size, etc. of all work and material as taken from record documents.

   C.
For each piece of equipment, provide three (3) sets of:


1.
Manufacturer’s printed catalog pages, operating and maintenance instructions, wiring and connection diagrams, etc.


2.
A list giving names and addresses of nearest supply house carrying spare parts for all equipment furnished and name of installation subcontractor with address and phone number.

   D.
Bind this information into an 8-1/2” x 11” booklet. One complete set shall be assembled in a loose leaf ring or hard-backed binder
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1.08

GUARANTEE AND WARRANTY

   A.
The entire electrical system including all materials, components and equipment furnished under this specification, and all installation furnished under this specification shall be fully warranted for one year of actual operation unless a longer warranty period is specified elsewhere.

   B.
For first year after final acceptance, Contractor shall provide, at no cost to Owner, any required maintenance and service necessary to assure the proper operation of the system.

   C.
Date of acceptance shall be that date on which the contract has been satisfactorily completed in accord with contract documents and verified by the Engineer. If a whole or partial system, or equipment, is put into use for benefit of any party, other than Contractor, and with prior written permission of Owner, this agreed date shall become the “date of acceptance”.

1.09

SUBMITTALS

   A.
Submit inspection and permit certificates under provisions of applicable to Section 01340.

   B.
Include certificate of final inspection and acceptance from all authorities having jurisdiction.

C. Submit scaled and dimensioned drawings, at 1/4" = 1"-0", of every electrical equipment room and those portions of mechanical equipment rooms and other rooms where electrical panelboards are installed, with the submittal of equipment to be installed in these rooms, 

showing that the equipment can be installed in the room in compliance with the working clearance and other requirements of Article 110 and all other applicable articles of the National Electrical Code.

   D.
Provide index sheet for each product submitted.

PART 2 - PRODUCTS

2.01

MATERIALS AND EQUIPMENT

   A.
Materials and Equipment:  Acceptable to the authorities having jurisdiction as suitable for the use intended.

   B.
All material shall be UL listed.

   C.
All material and equipment, for which a UL standard, or NEMA Standard is established, shall be so approved and labeled or stamped.

   D.
Adhesives are not acceptable as a mounting, supporting or assembling technique.

D. Contractor shall pay any costs added as a result of an approved substitution product.

E. Access doors, panels and frames provide where required for service or inspection of equipment.  Minimum size 18 x 18 IN.

2.02

FIRESTOPPING

A. Firestop all penetrations of fire rated walls, floors and assemblies.
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PART 3 - EXECUTION

3.01

WORKMANSHIP

   A.
Install Work using procedures defined in NECA Standard of



Installation, and any other applicable references.

3.02

RELATED WORK SPECIFIED ELSEWHERE

   A.
Foundations and pads

   B.
Field painting and touchup of equipment

   C.
HVAC equipment
   D.
Plumbing equipment

F. Fire protection equipment

G. Communication equipment

H. Security equipment

3.03

EXISTING SERVICES

   A.
No services shall be interrupted without written permission of Owner. Notify owner, in writing, 72 hours in advance of requested interruption.

3.04

INSPECTION OF SITE

   A.
The drawings are prepared from the best information available and reflect the conditions commensurate with this information. However, the contractor shall visit the site prior to submitting a proposal and shall verify the locations, sizes, depths, characteristics, etc., of all existing utilities; familiarize himself with working conditions, hazards, existing grades, soil conditions obstructions, etc. If it becomes evident that existing site conditions will impair the proper operation of the utilities, or the construction process, the architect shall be notified in writing.

   B.
All proposals shall take these existing conditions and any revisions required into effect, and the lack of specific site information on the drawings shall not relieve the contractor of his responsibility.

3.05

EQUIPMENT OPERATION

A. Operate all motors for at least one hour. During this time, check for proper lubrication, rotation and control operation. At the end of this hour’s run, check for motor temperature.
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   B.
This Division is responsible for:


1.
Proper rotation


2.
Observing that lubrication has been properly performed


3.
Motors operate within nameplate limits


4.
Overload heater elements are properly sized


5.
Reporting observed discrepancies to Erlanger

   C.
On equipment furnished by other sections, if lubrication is not correct, or if motors do not operate within proper limits, this Division is responsible for notifying the Owner as to the deficiencies and for leaving the piece of equipment involved in a locked “OFF” condition.

3.06

SYSTEM BALANCE

   A.
Balance all circuits so that feeders, when fully loaded, shall be no more than 10% out of balance, phase-to-phase.

3.07 FINAL PERFORMANCE TEST

A. Perform panel load balance, short circuit, and freedom from ground, and ground test.

B. Provide written report that all circuits have been energized and no short circuits exist.

3.08 IDENTIFICATION AND LABELING

A. Provide engraved laminated nameplates for electrical equipment

B. Paint outlet and junction boxes for emergency circuits

C. Paint all emergency system feeder conduits with 2IN wide band 10 FT on center.  Pressure sensitive color-impregnated tape will be acceptable

SECTION 2
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PART 1 - GENERAL

1.01

SECTION INCLUDES

   A.
Electrical demolition.

PART 2 - PRODUCTS

2.01

MATERIALS AND EQUIPMENT

   A.
Materials and equipment for patching and extending work.

PART 3 - EXECUTION

3.01

EXAMINATION

   A.
Verify circuiting arrangements are as shown on Drawings.

   B.
Verify that abandoned wiring and equipment serve only abandoned facilities.

   C.
Beginning of demolition means installer accepts existing conditions.

3.02

PREPARATION

   A.
Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.

   B.
Coordinate utility service outages with the Planning & Construction Services Department.

   C.
Provide temporary wiring and connections to maintain existing systems in service during construction. When work must be performed on energized equipment or circuits, use personnel experienced in such operations.

   D.
Existing Electrical System:  Maintain existing system in service until new system is complete and ready for service. Disable system only to make switchcovers and connections. Minimize outage duration. Make temporary connections to maintain service in areas adjacent to work area.

   E.
Existing Fire Alarm System:  Maintain existing system in service until new system is accepted. Disable system only to make switchcovers and connections. Contact Planning & Construction Services Department to schedule any shut down which will disable system. Minimize outage duration. Make temporary connections to maintain service in areas adjacent to work area.

   F.
Existing Telephone System:  Maintain existing system in service until new system is complete and ready for service. Disable system only to make switchcovers and connections.

SECTION 2
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3.03

DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

   A.
Demolish and extend existing electrical work.

   B.
Remove, relocate, and extend existing installations to accommodate new construction.

   C.
Remove abandoned wiring to source of supply.

   D.
Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling finishes. Cut conduit flush with walls and floors, and patch surfaces.

   E.
Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit servicing them is abandoned and removed. Provide blank cover for abandoned outlets and boxes which are not removed.

   F.
Disconnect and remove abandoned panelboards and distribution equipment.

   G.
Disconnect and remove electrical devices and equipment serving utilization equipment that has been removed.

   H.
Disconnect and remove abandoned luminaries. Remove all brackets, stems, hangers, and other accessories.

   I.
All salvageable material shall remain the property of the Owner. Move to and store at a location on site as directed by the Architect/Designer/Engineer. If the Owner chooses not to take possession of all or some portion of salvageable material, remove that material from site and dispose of properly.

   J.
Repair adjacent construction and finishes damaged during demolition and extension work.

   K.
Maintain access to existing electrical installations which remain active. Modify installation or provide access panel as appropriate.

   L.
Extend existing installations using materials and methods compatible with existing electrical installations, or as specified.

3.04

CLEANING AND REPAIR

   A.
Clean and repair existing materials and equipment which remain or are to be reused.

   B.
Panelboards:  Clean exposed surfaces and check tightness of electrical connections. Replace damaged circuit breakers and provide closure plates for vacant positions. Provide typed circuit directory showing revised circuiting arrangement.

   C.
Luminaries:  Remove existing luminaries for cleaning. Use mild detergent to clean all exterior and interior surfaces; rinse with clean water and wipe dry. Replace lamps, lenses, non-operable ballasts, and broken electrical parts.

3.05

INSTALLATION

   A.
Install relocated materials and equipment.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

   A.
Rigid metal conduit and fittings. (RGS)

   B.
Intermediate metal conduit and fittings. (IMC)

   C.
Electrical metallic tubing and fittings. (EMT)

   D.
Flexible metal conduit and fittings.

   E.
Liquid tight flexible metal conduit and fittings.

E. Non-metallic conduit and fittings. (PVC)

F. Surface raceway wiremold

G. Cable tray basket or trough-type 16 GA minimum

1.02

REFERENCES

   A.
ANSI C80.1 - Rigid Steel Conduit, Zinc-Coated.

   B.
ANSI C80.3 - Electric Metallic Tubing.

   C.
ANSI C80.6 - Intermediate Metal Conduit.

   D.
ANSI/NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies.

   E.
NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

   F.
UL Standard 886 - Fittings for Use in Hazardous Locations.

PART 2 - PRODUCTS

2.01

RIGID METAL CONDUIT AND FITTINGS

   A.
Rigid Steel Conduit:  ANSI C80.1.

   B.
Fittings and Conduit Bodies:  ANSI/NEMA FB 1; threaded type, galvanized steel.

   C.
Explosion-proof Fittings:  UL Standard 886.

2.02

INTERMEDIATE METAL CONDUIT (IMC) AND FITTINGS

   A.
Conduit:  Galvanized steel, ANSI C80.6.

   B.
Fittings and Conduit Bodies:  ANSI/NEMA FB 1; use fittings and conduit bodies specified above for rigid steel conduit.

   C.
Explosion-proof Fittings:  UL Standard 886.

2.03

ELECTRICAL METALLIC TUBING (EMT) AND FITTINGS

   A.
EMT:  ANSI C80.3 galvanized tubing.

   B.
Fittings and Conduit Bodies:  ANSI/NEMA FB1; galvanized steel set screw type.

2.04

FLEXIBLE METAL CONDUIT AND FITTINGS

   A.
Conduit:  Galvanized steel.

   B.
Fittings and Conduit Bodies:  ANSI/NEMA FB 1, galvanized steel.
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2.05

LIQUID TIGHT FLEXIBLE CONDUIT AND FITTINGS

   A.
Conduit:  Flexible metal conduit with PVC jacket.

   B.
Fittings and Conduit Bodies:  ANSI/NEMA FB 1.

2.06

PLASTIC CONDUIT AND FITTINGS

   A.
Conduit:  NEMA TC 2; Schedule 40 PVC.

   B.
Fittings and Conduit Bodies:  NEMA TC3.

2.07 SURFACE RACEWAYS

   A.
Two piece steel raceway with base and snap-on cover for mounting Wiremould G 3000

2.08 CABLE TRAY

A. Basket or trough-type 12 IN wide x 3 IN high with ventilated bottom, minimum 16 GA galvanized steel with cross struts at approximately 12 IN OC.

2.07

CONDUIT SUPPORTS

   A.
Conduit Clamps, Straps, and Supports:  Galvanized steel.

2.08

FIRE STOPS

   A.
Mechanical fire-stop fittings shall be manufactured by Crouse Hinds, O-Z/Gedney or Square D, or equal.

   B.
Foam sealing compounds shall be silicone type, Chase Technology PR-855, Dow Corning "Fire Stop" or General Electric Pensil 851, or equal.

PART 3 - EXECUTION

3.01

CONDUIT SIZING, ARRANGEMENT, AND SUPPORT

   A.
Interior conduits shall be 1/2" minimum size except for flexible metal conduit enclosing tap conductors from the fixture terminal connection of flush and recessed light fixtures to its outlet box (fixture tails) in accordance with NEC Article 410, which shall be 3/8" minimum. Exterior conduits shall be 1" minimum size.

   B.
Arrange conduit to maintain headroom and present a neat appearance.

   C.
Route exposed conduit and conduit above accessible ceilings parallel and perpendicular to walls and adjacent piping.

D. Maintain minimum 6 inch clearance between conduit and piping. Maintain 12 inch clearance between conduit and heat sources such as flues, steam pipes, and heating appliances.
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   E.
Arrange conduit supports to prevent distortion of alignment by wire pulling operations. Fasten conduit using galvanized straps, lay-in adjustable hangers, clevis hangers, or bolted split stamped galvanized hangers. Supports shall be spaced to meet or exceed National Electrical Code requirements.

   F.
Group conduit in parallel runs where practical and use conduit rack constructed of steel channel with conduit straps or clamps. Provide space for 25 percent additional conduit.

   G.
Do not fasten conduit with wire or perforated pipe straps. Remove all wire used for temporary conduit support during construction, before conductors are pulled.

3.02

CONDUIT SCHEDULE

   A.
Service Entrance and Exterior Feeders Underground:  Use Schedule 40 plastic encased in concrete duct bank.

   B.
Interior Feeders:  Use rigid steel or intermediate metal conduit. Schedule 40 PVC may be used in slabs on grade when covered by a minimum of 4" of concrete.

   C.
Interior Branch Circuits:  Use electrical metallic tubing. Schedule 40 PVC may be used in slabs on grade when covered by a minimum of 4" of concrete.

   D.
Exterior Branch Circuits Underground:  Use Schedule 40 plastic conduit. Install a minimum of 24" below grade.

   E.
Exterior Feeders and Branch Circuits Exposed Exterior or in Wet Interior Locations:  Use rigid steel or intermediate metal conduit.

   F.
Use flexible galvanized steel conduit for motor and transformer connections and final connections to light fixtures installed in or on suspended ceilings. Use flexible liquid tight conduit for connections outside or where subject to moisture.

   G.
EMT shall not be installed below grade or embedded in concrete.

   H.
Systems Conduits:  Where conduits are required by Contract Documents, use same materials as branch circuits conduits for the conditions itemized above. Systems conduits include but are not limited to Fire Alarm, Paging, Sound Reinforcement, Clock, Computer, Closed Circuit TV, Security and Telephone systems.

   I.
All conduits installed in rooms containing fire pumps shall be rigid steel, except for final connections to vibrating equipment which shall be flexible liquid tight conduit, in accordance with NFPA 20.

   J.
All conduit installed in hazardous locations as defined in Article 500 of the National Electrical Code:  Rigid steel or intermediate metal conduit.

3.03

CONDUIT INSTALLATION

   A.
Cut conduit square using a saw or pipe cutter; de-burr cut ends.

   B.
Bring conduit to the shoulder of fittings and couplings and fasten securely.

   C.
Use conduit hubs for fastening conduit to cast boxes and for fastening conduit to sheet metal boxes in damp or wet locations.

   D.
Install no more than the equivalent of four 90 degree bends between boxes. Provide pull or junction boxes in conduit runs, spaced a maximum of 100 feet between boxes.

   E.
Use conduit bodies to make sharp changes in direction, as around beams.

   F.
Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger than 2 inch size.

   G.
Avoid moisture traps where possible; where unavoidable, provide junction box with drain fitting at conduit low point.
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   H.
Use suitable conduit caps to protect installed conduit  against entrance of dirt and moisture. Remove all water and debris from conduits before installing wire.

   I.
Provide a 200 lb. minimum test nylon pull string in empty  conduit, except sleeves and nipples.

   J.
Install expansion joints where conduit crosses building expansion joints.

   K.
Where conduit penetrates fire-rated walls and floors, seal opening around conduit with foamed sealing compound or provide mechanical fire-stop fittings with UL listed fire rating equal to wall or floor rating.

   L.
Route conduit through roof openings for piping and ductwork where possible; otherwise, route through roof jack with pitch pocket.

   M.
Approval shall be obtained from the Architect/Designer Engineer before installing conduits in slabs above grade. If approved, maximum size conduit in slabs above grade:  3/4 inch. Do not route conduits to cross each other in slabs above grade. If conduits must cross, written approval shall be obtained for the Architect/Designer/Engineer before installation.

   N.
Use galvanized rigid steel conduit or intermediate metal conduit factory elbows to turn plastic conduits up above grade or slab.

   O.
Provide 4 inches minimum coverage of concrete over top and on sides of conduits installed in slabs on grade.

   P.
Terminate service entrance conduits with compound filled bushings.

   Q.
Where conduits are stubbed off without terminating in a cabinet, junction box, etc. (such as at telephone terminal boards, conduits stubbed out of walls above accessible ceilings, etc.), terminate the conduit with a nylon bushing.

   R.
Wipe plastic conduit clean and dry before joining. Apply full even coat of cement to entire area that will be inserted into fitting. Let joint cure for 20 minutes minimum.

   S.
Install conduits in hazardous locations as defined by Article 500 of the National Electrical Code in accordance with that Article and other applicable Articles. Provide malleable iron, compound filled explosion proof sealing fittings where conduits leave hazardous locations and elsewhere as required.

   T
Those conduits which are to be left for future use, shall be tested for clean bore using a ball mandrel followed by 12 AWG copper wire which shall be left in place.

   U.
Nylon pull cords shall be used instead of metal fish wires, in plastic conduit, to pull in conductors.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

   A.
Wall and ceiling outlet boxes.

   B.
Pull and junction boxes.

   C.
Backboxes for fire alarm, paging, etc. systems.

   D.
Floor boxes and service fittings.

1.02

REFERENCES

   A.
ANSI/NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers and Box Supports.

   B.
ANSI/NEMA OS 2 - Non-metallic Outlet Boxes, Device Boxes, Covers and Box Supports.

   C.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

1.03

SUBMITTALS

   A.
Provide shop drawings and product data under Section 01340.

   B.
Provide product data for floor boxes, including boxes, covers, and other accessories.

PART 2 - PRODUCTS

2.01

OUTLET BOXES

   A.
Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1; galvanized steel, with 1/2 inch male fixture studs where required.

   B.
Non-metallic Outlet Boxes: ANSI/NEMA OS 2.

   C.
Cast Boxes:  Cast ferroalloy, deep type, gasket cover, threaded hubs.

2.02

PULL AND JUNCTION BOXES

   A.
Sheet Metal Boxes:  ANSI/NEMA OS 1; galvanized steel.

   B.
Sheet Metal Boxes Larger Than 12 Inches in Any Dimension: Hinged enclosure in accordance with Section 16160.

   C.
Cast Metal Boxes for Outdoor and Wet Location Installations: NEMA 250; Type 4 and Type 6, flat-flanged, surface mounted junction box, UL listed as rain tight. Galvanized cast iron or cast aluminum box and cover with ground flange, neoprene gasket, and stainless steel cover screws.

   D.
Cast Metal Boxes for Underground Installations:  NEMA 250; Type 4, inside flanged, recessed cover box for flush mounting, UL listed as rain tight. Galvanized cast iron box and plain cover with neoprene gasket and stainless steel cover screws.

SECTION 4
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2.03

ACCEPTABLE MANUFACTURERS - FLOOR BOXES AND SERVICE FITTINGS

   A.
Hubbell.

   B.
Middland Ross/Steel City.

   C.
Raco.

   D.
Substitutions:  Under applicable Sections 01605.

2.04

BACKBOXES

   A.
Provided by systems equipment supplier.

2.05

FLOOR BOXES

   A.
Floor Boxes for Installation in Cast-In-Place Concrete Floors:  Full adjustable cast iron, equal to Hubbell B-2436, B-4233, and B-4333 for single, two gang and three gang boxes, respectively.

   B.
Flush Covers for Duplex Convenience receptacle:  Brass flush cover suitable for floor box, with duplex flap opening; equal to Hubbell S-3825.

   C.
Flush Covers for Communications:  Brass flush cover suitable for floor box, with 2 1/8 x one inch combination threaded opening; equal to Hubbell S-2625.

   D.
Provide clear polycarbonate carpet flanges.

PART 3 - EXECUTION

3.01

COORDINATION OF BOX LOCATIONS

   A.
Provide electrical boxes as shown on Drawings, and as required for splices, taps, wire pulling, equipment connections, and code compliance.

   B.
Electrical box locations shown on Contract Drawings are approximate unless dimensioned. Verify exact location of floor boxes and outlets in offices and work areas prior to rough-in.

   C.
Locate and install boxes to allow access. Where installation is inaccessible, coordinate locations and sizes of required access doors with applicable sections of these specifications.

   D.
Locate and install to maintain headroom and to present a neat appearance.

3.02

BOX INSTALLATION (OUTLET AND BACKBOX)

   A.
Do not install boxes back-to-back in walls. Provide minimum 6 inch separation, except provide minimum 24 inch separation in acoustic rated walls and fire and/or smoke rated walls. In fire and/or smoke rated walls the surface area of individual metallic outlet boxes shall not exceed 16 square inches in each and the aggregate surface areas of the boxes shall not exceed 100 square inches per 100 square feet of wall area. Where these limitations are exceeded, boxes shall be wrapped with Type "X" 5/8" fire rated gypsum board to maintain wall rating.
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   B.
Locate boxes in masonry walls to require cutting of masonry unit corner only. Coordinate masonry cutting to achieve neat openings for boxes.

   C.
Provide knockout closures for unused openings.

   D.
Support boxes independently of conduit except for cast boxes that is connected to two rigid metal conduits, both supported within 12 inches of box.

   E.
Use multiple gang boxes where more than one device is mounted together; do not use sectional boxes. Provide permanent barriers to separate wiring of different voltage systems and of normal and emergency power systems. Provide permanent barriers between wall switches controlling circuits on different phases of 480Y/277 volt systems.

   F.
Install boxes in walls without damaging wall insulation.

   G.
Coordinate mounting heights and locations of outlets mounted above counters, benches, and back splashes.

   H.
Position outlets to locate luminaries as shown on reflected ceiling plans.

   I.
In inaccessible ceiling areas, position outlets and junction boxes within 6 inches of recessed laminar, to be accessible through laminar ceiling opening.

   J.
Provide recessed outlet boxes in finished areas; secure boxes to interior wall and partition studs, accurately positioning to allow for surface finish thickness. Use stamped steel stud bridges for flush outlets in hollow stud wall, and adjustable steel channel fasteners for flush ceiling outlet boxes.

   K.
Align the height of wall mounted outlet boxes for switches, thermostats, and similar devices.

   L.
Provide cast outlet boxes in exterior locations and wet locations.

3.03

PULL AND JUNCTION BOX INSTALLATION

   A.
Locate pull boxes and junction boxes above accessible ceilings or in unfinished areas.

   B.
Support pull and junction boxes independent of conduit.

3.04

FLOOR BOX INSTALLATION

   A.
Set boxes level and flush with finish flooring material.

   B.
Remove all debris from boxes before installing devices and service fittings.

END OF SECTION
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PART 1.
GENERAL
1.01
WORK DESCRIPTION

   A.
Provide all labor, equipment, materials, etc. required to complete installation, as specified herein and/or shown or scheduled on drawings.

   B.
All conductors sizes are based on copper ampacities.

PART 2.
PRODUCTS

2.01
MATERIALS

   A.
Conductors shall be 98% copper unless noted otherwise. Conductor size No. 10-12 AWG shall be solid wires, sizes No. 8 AWG and larger shall be stranded.

   B.
Conductors, 110-600 volts:


1.
In raceway: Type THHN/THWN, or other types when noted.


2.
Direct burial outside building: Type UF and USE for service entrance.


3.
Flexible cords: Type SO.

   C.
Lighting fixtures wiring shall be:


1.
Fluorescent, #18 AWG


2.
Incandescent #16 AWG


3.
Larger per NEC 402 or as noted.


4.
Conductors shall be stranded.

   D.
Where required to “fish” in steel partitions, block wall which are dry and similar locations, metal clad cable, Type AC having Type THW conductors can be used where the wire size is No. 8 or smaller. Note particularly NEC Atr. 333 requirements.

   E.
All conductors are to be identified, branch circuits and feeders by color coding as follows:





277/480v


120/208v

Phase A

Brown



Black


Phase B

Orange


Red


Phase C

Yellow



Blue


Neutral

Gray



White


Ground

Green



Green w/Yellow stripe


The color coding on #8 and smaller conductors shall be continuous in length. No taping, painting or other means of coding will be acceptable. The color coding on #6 and larger shall be in the form of colored tape visible at each point of access or view.

   F.
When conduit is not used:


1.
Non-metallic sheathed cable Type NMC, with ground conductor in addition to phase and neutral conductor shall be used.


2.
For such service entrances, use Type SE.

   G.
For #10 and smaller branch circuit and fixture conductor splices, use “live spring”, pressure cable connectors listed for 600 volts (1000 volt when enclosed in fixture or sign).

   H.
For terminal connections on copper, No. 8 or larger, or where multiple connections are made to one terminal, use solderless lugs, mechanical type as necessary.
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3.01
CONDUCTOR SIZE

   A.
Branch Circuit conductors shall be at least No. 12 AWG except:


1.
On home runs over 70’ in length, minimum wire size shall be No. 10 AWG or larger. as noted


2.
Control circuits carrying 8 amps or less, may be #14 AWG

3.02
INSTALLATION

   A.
All control and circuit wiring in cabinets, boxes, gutters, etc. shall be neatly tied and held using nylon cable ties and mounting brackets.

   B.
Where “high press” terminals are used, provide increased cabinet gutter space as requires.

   C.
Conductors 600 volt and below shall not be bent to a radius less than 10 diameters or thicknesses.

   D.
After installation, conductors shall not have dents, scars, cuts, pressure indentations, abraded areas, etc.

   E.
Talc is the only permitted wire pulling lubricant to be used with isolated branch circuit conductors.

   F.
Branch circuits from isolated power systems shall be run by the most direct route keeping the overall circuit length to a minimum.

3.03
PROTECTION OF BURIED CONDUCTORS

   A.
When conduits, or cables, are directly buried without concrete encasement, install permanently colored polyethylene, 0.004” film, marking tape, 6” wide above conduits or cables, and at ^’ below finished grade.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

   A.
Installation of electrical equipment including motor starters, disconnects, control stations, etc., furnished under other Sections and/or furnished by the Owner.

   B.
Electrical connections to equipment specified and furnished by Owner.

1.02

REFERENCES

   A.
NEMA WD 1 - General Purpose Wiring Devices.

   B.
NEMA WD 5 - Specific-Purpose Wiring Devices.

PART 2 - PRODUCTS

2.01

CORDS AND CAPS

   A.
Straight blade Attachment Plug: NEMA WD 1, specification grade.

   C.
Attachment Plug Configuration:  Match receptacle configuration at outlet provided for equipment.

   D.
Cord Construction:  Oil resistant thermoset insulated Type SO multiconductor flexible cord with identified equipment grounding conductor, suitable for extra hard usage in damp locations.

   E.
Cord Size:  Suitable for connected load of equipment and rating of branch circuit overcurrent protection.

PART 3 - EXECUTION

3.01

INSPECTION

   A.
Verify that equipment is ready for electrical connection, wiring, and energization.

3.02

PREPARATION

   A.
Review equipment submittals prior to installation and electrical rough in. Verify location, size, and type of connections. Coordinate details of equipment connections with supplier and installer.

3.03

INSTALLATION

   A.
Use wire and cable with insulation suitable for temperatures encountered in heat producing equipment.

   B.
Make conduit connections to equipment using flexible conduit. Use liquid tight flexible conduit in damp or wet locations.
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   C.
Install pre-finished cord set where connection with attachment plug is indicated or specified, or use attachment plug with suitable strain relief clamps.

   D.
Provide suitable strain relief clamps for cord connections to outlet boxes and equipment connection boxes.

   E.
Make wiring connections in control panel or in wiring compartment of pre-wired equipment in accordance with manufacturer's instructions. Provide interconnecting wiring where indicated.

   F.
Install disconnect switches, controllers, control stations, and control devices such as limit switches and temperature switches. Connect with conduit and wiring as indicated.

   G.
Coolers and Freezers:  Cut and seal conduit penetrations in freezer and cooler walls, floor, and ceilings.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

   A.
Nameplates and tape labels.

   B.
Wire and cable markers.

   C.
Emergency power and fire alarm system color coding.

1.02

REFERENCES

   A.
ANSI/NFPA 70 - National Electrical Code (NEC).

PART 2 - PRODUCTS

2.01

MATERIALS

   A.
Nameplates:  Engraved three layer laminated plastic, white letters on a black background.

   B.
Wire and Cable Markers:  Split sleeve or tubing type.

PART 3 - EXECUTION

3.01

INSTALLATION

   A.
Degrease and clean surfaces to receive nameplates.

   B.
Install nameplates parallel to equipment lines.

   C.
Secure nameplates to equipment fronts using screws or rivets. Secure nameplate to inside face or recessed panelboard doors in finished locations.

3.02

WIRE IDENTIFICATION

   A.
Provide wire markers on each conductor in panelboard gutters, pull boxes, and at load connection. Identify with branch circuit or feeder number for power and lighting circuits, and with control wire number as indicated on equipment manufacturer's shop drawings for control wiring.

3.03

NAMEPLATE ENGRAVING

   A.
Provide nameplates of minimum letter height as indicated below.

   B.
Panelboards, Switchboards and Motor Control Centers:  1/4 inch; identify equipment designation. 1/8 inch; identify voltage rating and system.

   C.
Individual Circuit Breakers, Switches, and Motor Starters In Distribution Panelboards, Switchboards, and Motor Control Centers:  1/8 inch; identify circuit and load served, including location.

   D.
Individual Circuit Breakers, Enclosed Switches, and Motor Starters:  1/8 inch; identify load served.
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   E.
Transformers:  1/4 inch; identify equipment designation 1/8 inch; identify primary and secondary voltages, primary source, and secondary load and location.

3.04

EMERGENCY POWER SYSTEM COLOR CODING

   A.
Color coding shall be in accordance with NEC Article 700-9(a).

   B.
Color code all boxes and enclosures for emergency power and fire alarm circuits so that they can be readily identified as components of those systems. Paint cover of box or enclosure as a minimum.

   C.
Color code conduits for emergency power and fire alarm systems with a four inch band of paint every ten feet minimum.

   D.
Color coding shall be as follows:




Emergency Power System:

Yellow




Fire Alarm System:



Red

   E.
Color coding shall be as follows:




Life Safety Branch:



Yellow




Critical Branch:



Orange




Equipment Branch:



Green




Fire Alarm System:



Red

END OF SECTION
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PART 1 - GENERAL

1.01

SECTION INCLUDES

   A.
Disconnect Switches.

   B.
Fuses.

   C.
Enclosures.

1.02

REFERENCES

   A.
ANSI/UL 198C - High Intensity Capacity Fuses; Current Limiting Types.

   B.
ANSI/UL 198E - Class R Fuses.

   C.
NEMA KS 1 - Enclosed Switches.

1.03

SUBMITTALS

   A.
Submit product data under provisions of applicable Sections of Division 1.

   B.
Include outline drawings with dimensions, and equipment ratings for voltage, capacity, horsepower, and short circuit ratings.

PART 2 - PRODUCTS

2.01

ACCEPTABLE MANUFACTURERS - DISCONNECT SWITCHES

   A.
General Electric.

   B.
Siemens-Allis/ITE

   C.
Square D.

   D.
Westinghouse.

2.02

DISCONNECT SWITCHES

   A.
Fusible Switch Assemblies:  NEMA KS 2; Type HD; quick-make, quick-break, load interrupter enclosed knife switch with externally operable handle interlocked to prevent opening front cover with switch in ON position. Handle lockable in OFF position. Fuse Clips:  Designed to accommodate Class R fuses.

   B.
Nonfusible Switch Assemblies:  NEMA KS 1; Type HD; quick-make, quick-break, load interrupter enclosed knife switch with externally operable handle interlocked to prevent opening front cover with switch in ON position. Handle lockable in OFF position.

   C.
Enclosures:  NEMA KS 1; Type 1 indoors, Type 3R outdoors unless otherwise noted.

   D.
Provide service entrance (SE) label for disconnect switches where used as a main service disconnect.
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2.03

ACCEPTABLE MANUFACTURERS - FUSES

   A.
Bussman.

   B.
Cefco.

   C.
Littlefuse.

   D.
Substitutions:  Under provisions of applicable Sections of Division 1.

2.04

FUSES

   A.
Fuses 600 Amperes and Less:  ANSI/UL 198E, Class RK1 or RK5; dual element, current limiting, time delay, one-time fuse, 250 and 600 volt based on circuit rating. Fuses shall be equal to Bussman types FRN and FRS for motor and transformer circuits, Bussman Type LPN and LPS otherwise.

   B.
Interrupting Rating:  200,000 rms amperes.

PART 3 - EXECUTION

3.01

INSTALLATION

   A.
Install disconnect switches where indicated on Drawings. Disconnects shall be installed with centerline 66 inches above finished floor or grade unless otherwise noted. Provide working clearance in front of disconnects as required by National Electrical Code Article 110.

   B.
Install fuses in fusible disconnect switches.

END OF SECTION
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PART 1 - GENERAL

1.01

SECTION INCLUDES

   A.
Lighting and appliance branch circuit panelboards.

   B.
Power distribution panelboards.

   C.
Load centers.

1.02

REFERENCES

   A.
NEMA AB 1 - Molded Case Circuit Breakers.

   B.
NEMA PB 1 - Panelboards.

   C.
NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 600 Volts or Less.

   D.
NEMA KS 1 - Enclosed Switches.

1.03

SUBMITTALS

   A.
Submit shop drawings for equipment and component devices under provisions of Section 01340.

   B.
Include outline and support point dimensions, voltage, main bus ampacity, integrated short circuit ampere rating, overcurrent protective devices arrangement and sizes.

1.04

SPARE PARTS

   A.
Keys:  Furnish five each to Owner.

PART 2 - PRODUCTS

2.01

ACCEPTABLE MANUFACTURES - PANELBOARDS

   A.
General Electric.

   B.
Siemen-Allis/ITE.

   C.
Square D.

   D.
Westinghouse.

2.02

BRANCH CIRCUIT PANELBOARDS

   A.
Lighting and Appliance Branch Circuit Panelboards:  NEMA PB1; circuit breaker type.

   B.
Enclosure:  NEMA PB 1; Type 1 indoors and Type 3R outdoors or in wet locations.

   C.
Provide flush or surface cabinet front, as indicated on Drawings, with concealed trim clamps, concealed hinge and flush lock all keyed alike. Finish in manufacturer's standard gray enamel.

   D.
Provide panelboards with aluminum bus, ratings as scheduled on Drawings. Provide copper ground bus in all panelboards.

   E.
Minimum Integrated Short Circuit Rating:  As shown on Drawings.
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   F.
Molded Case Circuit Breakers:  NEMA AB 1; bolt-on type thermal magnetic trip circuit breakers, with common trip handle for all poles. Provide circuit breakers UL listed as Type SWD for lighting circuits. Provide UL Class A ground fault interrupter circuit breakers where scheduled on Drawings.

2.03

DISTRIBUTION PANELBOARDS

   A.
Panelboards:  NEMA PB 1; circuit breaker type. Nema 1 enclosures indoors; Nema 3R enclosures where located outdoors or in wet locations.

   B.
Provide cabinet front with hinged door with flush lock. Finish in manufacturer's standard gray enamel.

   C.
Provide panelboards with aluminum bus, ratings as scheduled on Drawings. Provide copper ground bus in all panelboards.

   D.
Minimum Integrated Short Circuit Rating:  As shown on Drawings.

   E.
Molded Case Circuit Breakers:  NEMA AB 1; provide circuit breakers with integral thermal and instantaneous magnetic trip in each pole. Provide circuit breakers UL listed as Type HACR for air conditioning equipment branch circuits.

2.04

PANELBOARDS

   A.
Circuit breakers: quick make, quick break, thermal magnetic, trip indicating, with common trip on all multi pole breakers. Branch circuit breakers, feeding convenience outlets shall have sensitive instantaneous trip settings of not more than 10 times the trip rating of the breaker in order to give “flash protection” for frayed stranded wire cords. Connections to the buss shall be of the Bolt-on type. Where noted provide:


1.
Key operation


2.
Built-in ground fault circuit interruption on breakers


3.
Shunt trip breakers


4.
Lock on clips


Verify with local utility that service entrance equipment meets fault current requirements of local conditions. Request instructions, prior to binding, if discrepancies exist, or provide suitable rated equipment to match conditions.

   B.
Ground fault circuit interrupters: shall be circuit interrupting; shall be operate manually for normal switching functions and automatically under overload, short circuit, and 0.005 ampere line-to-ground fault conditions; shall provide circuit and self-protection; shall be of insulated cast construction; shall be interchangeable with other panel breakers, and shall not protrude into wiring space. Mechanism shall be trip-free against abnormal over current short-circuit or ground fault condition. The trip unit shall provide inverse time delay under overload and instantaneous magnetic tripping for short-circuit protection. Additionally, unit shall sense line-to-ground faults, and open breaker contacts. The device shall be suitable for use on a system capable of delivering a maximum of 10,000 (symmetrically) RMS amperes fault current at 120 volts.

   C.
Bus bar connections to the branch circuit breakers shall be “phase sequence” type. Three phase, four wire bussing shall be such that any three adjacent single pole breakers are individually connected to each of the three different phases.

   D.
Terminals shall be UL listed as suitable for the type of conductor specified.
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   E.
Al  panelboards 250 amps or less shall have provisions for a subfeed breaker equal to the size of the mains rating.

   F.
Enclose panelboards bus assembly in dead-front type, galvanized steel cabinet, in accord with NEMA Standards No. PB1 and UL Standards No. 67.

   G.
Fronts shall include doors and have flush, corrosion proof steel, cylinder locks with catches and spring loaded door pulls. Fronts shall have adjustable indicating trim clamps which are concealed when the doors are closed. Doors shall be mounted by concealed hinges. Fronts shall not be removable with door in locked position. A circuit directory frame and card with a clear plastic covering shall be provided on the inside of the door. Fronts shall be of code gauge, full finished steel with rust-inhibiting primer and baked enamel finish. Minimum panelboard width to be 20”.

   H.
Provide 2 handle lock-off devices per panel to be installed where directed.

   I.
Furnish 5 keys to panelboard locks, all locks keyed alike.

   J.
Where two or more panels are located at one point supply common trim.

   K.
Directory cards shall be filled in on typewriter. Indicate circuits use such as “Lighting office 105”. Verify proper room identification.

   L.
Ground fault protection, service entrance and/or main feeders: a ground sensor encircling all phase conductors including neutral in a 4-wire system connected to a solid state ground relay which initiates tripping of the main circuit interrupting device. Ground protection shall be adjustable from 200 to 1,200 primary amperes and time current characteristics shall provide 6-cycle operation at about ten times setting. Relay output shall operate from 120 VAC source.

2.05
WIRING DEVICE

   A.
Devices shall be specification grade and meet requirements of NEMA WDI “Heavy Duty”.

   B.
Switches shall meet 50,000 close-open cycles of operation, and shall be rated 120-277 volt, AC service. Switches shall be “T” rated.

   C.
Receptacles shall have grounding terminal and shall be “self-grounding” except when “isolated-ground” is noted. All receptacles in hospital are to be listed for Hospital use.

   D.
Devices shall be ivory color, or color as selected by architect, except “emergency power” outlets shall be red or as noted.

   E.
Plates shall be the same manufacture as device and shall be nylon, color selected by Architect.

PART 3 - EXECUTION

3.01

INSTALLATION

   A.
Install panelboards plumb in conformance with NEMA PB 1.1.

   B.
Height: 6 feet 6 inches to top of trim.

   C.
Install panelboards so that working clearances required by NEC Article 110 are maintained from floor to structural ceiling.

   D.
Provide filler plates for unused spaces in panelboards.

   E.
Provide typed circuit directory for each branch circuit  panelboard. Revise directory to reflect circuiting changes required to balance phase loads.

   F.
Stub 5 empty one inch conduits to accessible location above ceiling out of each recessed panelboard.
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3.02

WIRING

   A.
Convenience outlets shall not be wired on same circuit with other type outlets unless specifically shown. Leave at least 8” slack in conductors at every outlet box. In duplex receptacles mounted vertically, install with grounding pole above phase poles.

   B.
Where a switch carries more than 1,440 watts on 120 volt circuit or 3,300 watts on 277 volt circuit, provide 20 amp size switch, or larger as required.

   C.
Provide 20 amp receptacles unless notes otherwise.

   D.
Receptacles servicing equipment throughout exposed “pig-tails” shall be “twist-lock” type.

   E.
Where more than one switch is at one location, gang mount under common plate. Provide separating partitions fro switches servicing 277 volt lighting circuits.

   F.
Connect to live side of circuit, control only the outlet shown, lever in “down” position when “OFF”.

   G.
Secure switched firmly on boxes without depending on plate to draw up tightly. Where several conductors must be held together, use nylon cable ties.

   H.
Use shallow outlet boxes only where space conditions require it, and only after Engineer’s approval.

   I.
Unless otherwise noted, outlets shall be height above floor as follows: switches up 48”, receptacle up 18”.

   J.
Where ceiling outlet are “aligned”, hold the fixture accurately to line.

   K.
Switches shall be on strike side of door and 4” from door trim unless otherwise noted.

   L.
Where several outlets are shown close together to serve a particular piece of furniture or equipment, group closely as directed.

   M.
Devices shall not be mounted back-back. A minimum of two feet (2’) shall separate devices on opposite sides of any rated wall.

   N.
Wiring in air handling space; in connection with wiring in ducts, plenums and other air handling spaces, note N.E.C. 300-22.

3.03

FIELD QUALITY CONTROL

   A.
Field inspection and testing shall be performed.

   B.
Measure steady state load currents at each panelboard feeder. Should the difference at any panelboard between phases exceed 10 percent, rearrange circuits in the panelboard to balance the phase loads within 10 percent. Take care to maintain proper phasing for multi-wire branch circuits.

   C.
Visual and Mechanical Inspection:  Inspect for physical damage, proper alignment, proper overcurrent protective device ratings, mechanical operation of disconnection means, anchorage, and grounding. Check proper installation and tightness of all connections.

  D.
Measure resistance of each bus phase to phase and phase to ground for one minute each. Test voltage shall be 1000 volts. Minimum acceptable insulation resistance shall be 2 megohms.

   E.
Measure resistance between ground bus and panelboard enclosure. Maximum resistance shall be 0.01 ohms.

END OF SECTION
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PART 1 - GENERAL

1.01

SECTION INCLUDES

   A.
Power system grounding.

   B.
Electrical equipment and raceway grounding and bonding.

   C.
Communication system grounding.

1.02

SYSTEM DESCRIPTION

   A.
Ground the electrical service system neutral at service entrance equipment to metallic water service to supplementary grounding electrode, and metal building frame where available.

   B.
Ground each separately derived system neutral.

   C.
Bond together system neutrals, service equipment enclosures, exposed non-current carrying metal parts of electrical equipment, metal raceway systems,, grounding conductor in raceways and cables, receptacle ground connectors, and plumbing systems. 

   D.
Provide communications system grounding conductor at point of service entrance and connect to building electrical service ground.

PART 2 - PRODUCTS

2.01

MATERIALS

   A.
Ground Rods:  Copper encased steel, 3/4 inch diameter, minimum length 10 feet, equal to Copperweld.

   B.
All grounding conductors, bonding jumpers, connectors, etc. shall be copper and UL listed for use in grounding systems.

PART 3 - EXECUTION

3.01

INSTALLATION

   A.
Provide a separate, insulated equipment grounding conductor in feeder and branch circuits. Terminate each end on a grounding lug, bus, or bushing.

   B.
Connect grounding electrode conductors to metal water pipe using a suitable ground clamp. Make connections to flanged piping at street side of flange. Provide bonding jumper around water meter.

   C.
Supplementary Grounding Electrode:  Use minimum of 20 feet No. 4/0 bare copper wire embedded in concrete foundation and bonded to reinforcing steel. Bond to a structural steel column where available.

   D.
All connections other than bolted terminations on ground buses, grounding lugs and bushings or connections to metal water pipe shall be made using exothermic welds, equal to Cadweld, suitable for the type of connection required. Use UL listed grounding pipe clamp for water pipe connection.
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   E.
Ground the secondary neutrals of 480 volt primary/208 or 240 volt secondary transformers to an effectively grounded domestic water pipe or to effectively grounded structural steel frame. If neither of the above is available, encase 20 feet of bare copper wire, sized to match the required grounding jumper, in the nearest concrete foundation, bond to reinforcing steel, and extend to transformer. Transformer grounding jumpers shall be sized as follows:

SECONDARY

TRANSFORMER


GROUNDING

VOLTAGE

CAPACITY



JUMPER (AWG)
208y/120

Less than 30 KVA


#8

3 Phase

30 KVA



#6




45 KVA



#4




75 KVA



#2




112.5 KVA



#1/0




150 and 225 KVA


#2/0




300 KVA and above


#3/0

120/240

Less than 15 KVA


#8

Single Phase
25 KVA




#6




37-1/2 KVA



#4




50 KVA



#2




75 KVA



#1/0




100 KVA



#2/0




167 KVA and above


#3/0

   F.
Use minimum 6 AWG copper conductor for communications service grounding conductor. Leave 10 feet slack conductor at terminal board.

   G.
Isolated Grounding Systems:  Use insulated equipment grounding conductor and connect only to service grounding electrode.

   H.
Note particularly NEC Art. 250 concerning grounding of all exposed non-current carrying metal parts of motors, lamps, appliances, fixtures, cabinets, cases and conduit.

   I.
In general, when RGS or IMC conduit is used, the conduit system can be used as the ground conductor. In certain areas, ground conductors are required, and are so noted.

   J.
Use a ground conductor whenever EMT non-metallic conduit, flexible conduit, or surface raceways are used.

   K.
Use grounding clips and bonding jumpers to ground devices where RGS or IMC conduit are used.

3.02

FIELD QUALITY CONTROL

   A.
Field inspections and testing shall be performed.

   B.
Inspect grounding and bonding system conductors and connections for tightness and proper installation.

   C.
Measure ground resistance from system neutral connection at service entrance to ground reference points using suitable fall-of-potential type ground testing equipment. Resistance shall not exceed 1 ohms.
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   D.
Measure ground resistance from each ground rod to ground reference points using suitable fall-of-potential type ground testing equipment. If resistance is greater than 25 ohms, drive additional ground rods, spaced 10 feet apart and bonded to the first ground rod as required to achieve a resistance of 25 ohms or less.

END OF SECTION
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PART 1 - GENERAL

1.01

SECTION INCLUDES

   A.
Interior luminaries and accessories.

   B.
Lamps.

   C.
Ballasts.

   D.
Exterior luminaries and accessories.

   E.
Poles and pole bases.

1.02

REFERENCES

   A.
ANSI C82.1 - Specification for Fluorescent Lamp Ballasts.

   B.
ANSI C82.4 - Specification for High Intensity Discharge Lamp Ballasts (Multiple Supply Type).

   C.
NEMA LE 2 - HID Lighting System Noise Criterion (LS-NC) Ratings.

1.03

SUBMITTALS

   A.
Submit product data under provisions of Section 01340.

   B.
Include outline drawings, lamp and ballast data, support points, weights, and accessory information for each luminary type.

   C.
Provide fixture samples and detailed photometric data and calculations when requested by the Architect.

1.04

DELIVERY, STORAGE, AND HANDLING

   A.
Deliver products to site, store, and protect under provisions of Section 01605.

   B.
Handle metal poles carefully to prevent breakage and damage finish.

PART 2 - PRODUCTS

2.01

ACCEPTABLE MANUFACTURERS - LIGHTING FIXTURES AND ACCESSORIES

   A.
Provide lighting fixtures and accessories by the manufacturers and catalog numbers indicated in the Lighting Fixture Schedule on the Drawings for each fixture type.

   B.
Substitutions:  Under Section 01605. Samples of proposed substitute fixtures, along with detailed photometrics and calculations shall be furnished when requested by the Architect/Designer/Engineer.

2.02

INTERIOR FIXTURES AND ACCESSORIES

   A.
Fluorescent Luminaries:  Provide hinged frames with latches, and 0.125 inch thick virgin acrylic lenses.
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   B.
Recessed Incandescent Luminaries:  Prewired type.

   C.
Recessed Fluorescent Luminaries:  Provide trim type and accessories required for installation in ceiling system installed.

   D.
Exit Signs:  Directional arrows as indicated, universal mounting type; as scheduled on drawings.

   E.
HID Luminaries:  Pre-wired, with integral ballast.

2.03

EXTERIOR FIXTURES AND ACCESSORIES

   A.
Enclosures:  Complete with gaskets to form weatherproof assembly.

   B.
Provide low temperature ballast, with reliable starting to-20 degrees F.

2.04

ACCEPTABLE MANUFACTURERS - LAMPS

   A.
General Electric.

   B.
Phillips.

   C.
Sylvania.

   D.
Westinghouse.

2.05

LAMPS

   A.
General Use Incandescent Lamps:  Inside frosted type, rated 130 volts.

   B.
Incandescent Reflector Lamps:  Shape as scheduled, rated 130 volts.

   C.
Fluorescent Lamps:  All by same manufacturer. Light white color. Standard four foot lamps shall be the energy saving type, 34 watt, equal to General Electric "Watt-Mizer" or T8 SPX35.

   D.
Metal Halide HID Lamps: Phosphor coated.

   E.
High Pressure Sodium HID Lamps:  Clear, suitable for all burning positions.

   F.
Mercury Vapor HID Lamps:  Deluxe white.

2.06

ACCEPTABLE MANUFACTURERS - BALLASTS

   A.
General Electric Optimizer or equal.

2.07

FLUORESCENT BALLASTS

   A.
Fluorescent Ballasts:  ANSI C82.1; high power factor type and Bear ETL and CBN labels for class “P” protection.

   B.
Nominal 430 ma Lamp Ballasts:  Premium; Low energy type, equal to General Electric "Watt-Mizer".

   C.
Ballasts shall have overall power factor of more than 90%. Ballast noise shall be inaudible in a room ambient of 35 DB.

2.08

HID BALLASTS

   A.
HID Ballast:  ANSI C82.4; Selected by luminary manufacturer.

   B.
LS-NC Rating:  NEMA LE 2; equal to or less than ratings listed.
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2.09

LIGHTING POLES

   A.
Metal Poles:  Square tapered steel lighting pole with anchor base. Factory prime paint and field finish under applicable Sections of these Specifications.

   B.
Wind Load:  75 mph velocity with 120 mph gusts, with luminaries and brackets mounted.

   C.
Anchor Bolts:  As recommended by pole manufacturer. Provide template, flat washers, lock washers, hex nuts, and bolt cover for each pole.

   D.
Hand Hole:  Drilled hand access hole at manufacturer's standard location. Provide matching gasketed cover plate.

2.10

EXIT LIGHTS

   A.
Exit lights shall have LED lamps; nickel cadmium battery, charger, and 120/277V electronic circuitry. Directional arrows per drawing. Six (6”) high letters shall be green on white.

PART 3 - EXECUTION

3.01

INSTALLATION

   A.
Install lamps in luminaries and lamp holders.

   B.
Install recessed luminaries to permit removal from below. Install grid clips on fixtures in lay-in ceilings. Use plaster frames otherwise.

   C.
Suspend channel type and industrial type fluorescent fixtures from building structure using chain hangers.

   D.
Support surface mounted luminaries from ceiling grid T structure; fasten to T using bolts, screws, rivets, or approved ceiling framing member clips. Install fluorescent luminaries larger than 2 x 4 foot size independent of ceiling framing.

   E.
HID Luminaries:  Install as shown on Drawings.

   F.
Luminary Pole Bases:  Size and constructed as indicated on Drawings. Project anchor bolts 2 inches minimum above base. Install poles on bases plumb; provide double nuts for adjustment. Grout under and around pole base.

   G.
Use belt slings or non-chafing ropes to raise and set  pre-finished luminary poles.

   H.
Recessed fixtures in dropped ceiling areas to be connected using Greenfield than No. 14 AF wire. Greenfield to be connected to fixture and cover of outlet box. Each piece of Greenfield to have installed in it a separate insulated green grounding conductor not smaller than No. 14 AWG for grounding continuity between fixture and conduit system. Grounding conductor to be mechanically connected to a permanent and effective manner to fixture and conduit system and to be electrically continuous. No conduit shall enter a recessed fixture directly as this would prevent removal of fixture without disturbing balance of circuit.

3.02

RELAMPING

   A.
Relamp luminaries which have failed lamps at completion of Work.

SECTION 11
LIGHTING FIXTURES
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3.03

ADJUSTING AND CLEANING

   A.
Align luminaries and clean lenses and diffusers at completion of Work. Clean paint splatters, dirt, and debris from installed luminaries.

   B.
Touch up luminary and pole finish at completion of work.

END OF SECTION

PROPOSAL FORM UNIT PRICES  -   2010

DATE:





TO:
Chattanooga-Hamilton County Hospital Authority


975 East Third Street


Chattanooga, Tennessee  37403


Attn.: Department of Planning and Construction

FROM: 






   BIDDER









   ADDRESS









   CITY/STATE









   TELEPHONE NO.

The above Bidder is:  (   ) Licensed     (   ) Non-Licensed






Tn. License No  









(for labor and/or labor/materials only)






City License No  ___________________

GENERAL BID PROPOSAL NOTES:
The general bid proposal notes may/may not be applicable to every bid proposal.

Bids submitted for material and labor unit prices shall include all taxes, overhead, profit, insurance, etc. for a complete total unit price.

Should a Performance Bond and/or Building Permit be required, the Contractor will be reimbursed for such cost by Erlanger Health System.  A copy of the permit will be forwarded to the Department of Planning and Construction at the start of each project.

The unit prices submitted shall be based on an indefinite quantity of labor, material, and equipment for Ten (10) months.

Installer must be manufacturer approved, if applicable.  Certification must be submitted at time of bid.

All contractors will provide Material Safety Data Sheets (MSDS) on all materials and products used at Erlanger Health System for every job.

Bids submitted for materials only, WILL NOT include sales tax.

Chattanooga Hamilton County Hospital Authority reserves the right to extend the contract for up to an additional twelve (12) months.

2010  ELECTRICAL BID





















CONTRACTOR
MATERIAL AND LABOR

ITEM

NO.
  DESCRIPTION

  UNIT PRICE/
  UNIT PRICE/
  UNIT PRICE/






HOUR/1ST SHIFT
HOUR/2ND SHIFT
HOUR/3RD SHIFT
1.
Labor


Classification



a.
Foreman


$_____________
$_____________
$_____________

b.
Journeyman


$_____________
$_____________
$_____________

c.
Apprentice


5th year


$_____________
$_____________
$_____________

4th year


$_____________
$_____________
$_____________


3rd year


$_____________
$_____________
$_____________


2nd year


$_____________
$_____________
$_____________


1st year


$_____________
$_____________
$_____________


Pre-apprentice

$_____________
$_____________
$_____________


Helper



$_____________
$_____________
$_____________

d.
Percent for payroll taxes and insurance.  


% (Included above)

e.
Mark up on labor  


% (Included above)

2.
Material and Equipment Cost plus applicable taxes.


a.
Mark-up


% For projects $0. to $999


b.
Mark-up


% For projects $1000 and above.

3.
Subcontracted Services at Contractor's Cost Plus  


% mark-up.

4.
Differential for Saturday work  


  time straight rate.

5.
Differential for Sunday and Holiday work  

  times straight rate.

INSURANCE REQUIREMENTS

All subcontractors must carry type (A) insurance coverage to be eligible for contracts under $50,000; subcontractors must carry type (B) insurance coverage for contracts $50,000 or above.  Please indicate by marking the appropriate line to indicate your type of insurance coverage.


 (A)___    (B)___


Type A

$100,000/$300,000


Type B

$100,000/$1,000,000

Minority Owned, Female, OR Small Business as defined in specifications:

Yes  

 No  

     If Yes, Define:  







AUTHENTICATION:  The undersigned hereby acknowledges, as an Authorized agent, receipt of 

(1) INSTRUCTIONS TO BIDDERS 

(2) SPECIFICATIONS OF EQUIPMENT, PRODUCT, OR SERVICE; 

(3) TERMS AND CONDITIONS OF THIS PURCHASE AGREEMENT as well as any additions or deletions listed below.


ADDITIONS:


DELETIONS:

The undersigned offers and agrees if this bid is accepted, within sixty (60) days from date of opening, to furnish the services and/or material listed in any or all of the items at the price quoted opposite each item.  Bids may not be withdrawn after bid opening without the consent of the Planning and Construction Department.

Respectfully submitted:

VENDOR NAME:  











ADDRESS:  












CITY:  




        STATE:  
    ZIP: 



PHONE NO: (
)



   FAX NO.:  






AUTHORIZED Signature


     TYPE OR PRINT NAME / TITLE   LEGIBLY
(SEAL - IF BID IS BY A CORPORATION)

8
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