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EC.01 ‑ ELECTRICAL WORK ‑ GENERAL

1. DESCRIPTION OF WORK

A.
Furnish all labor and materials required to complete the electrical work as herein specified

B.
Arrange with the local utility company for providing such electrical services as indicated on


Drawings or herein specified.

C.
Remove or relocate all electrical or electronic services located on or crossing through the


project property, either above or below grade, which would obstruct the construction of the


project or conflict in any manner with the completed project or any code pertaining thereto.

D. Furnish and install complete electrical light and power system.

E.
Connect all meters, switchboards, panelboards, circuit breakers, power outlets, convenience


outlets, switches, and/or other equipment forming part of the system.

F.
Connect all electrical equipment whether furnished by this CONTRACTOR or by others.

G.
Furnish and install complete system of outlet boxes, face plates, conduit raceways,


backboard, and service entrance conduit for the telephone system.

H.
Furnish and install all disconnect switches not included as integral part of equipment

I.
Procure and pay for permits and certificates as required by local and state ordinances and


Fire Underwriters certificate of inspection.

J.
Visit the site and determine conditions which affect this contract. Failure to do so will in


no way relieve CONTRACTOR of his responsibility under this contract.

K
Submit to OWNER a certificate of final inspection from local and/or state inspection


authorities.

2. DRAWINGS

A.
Drawings indicate diagrammatically the extent, general character, and the approximate


location of the work to be performed. Where work is indicated but with minor details


omitted, furnish arid‑install the work complete so as to perform its intended functions.


Follow architectural and civil engineering drawings for details, and fit electrical work thereto.

B.
Take finish dimensions at job in preference to using scale dimensions.

C.
Except as noted above, make no changes in or deviations from the work as shown or


specified except on written order of the ENGINEER.

3. MANUFACTURERS DRAWINGS AND DATA

A.
Submit prior to installation, six (6) copies of manufacturer's drawings to the ENGINEER for


review of the following items:

1)
Motor Control Centers

2)
Disconnect Switches

3)
Lighting Fixture

4)
Dry Type Transformer

5)
Control Systems and Associated Hardware and Equipment
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B.
All shop drawings shall be in one submittal. Drawings of power equipment to contain MGM details of device placement, phasing, and numbering in elevation form.

4. STANDARDS OF MATERIALS

A.
All materials shall be new and listed by the Underwriters Laboratories as conforming to these standards.

5. PROGRESS OF WORK

A.
Schedule work as necessary to cooperate with other trades. Do not delay other trades. Maintain necessary competent mechanics and supervision to provide an orderly progression of the work.

B.
Be informed as to equipment furnished by other trades.

6. WORKMANSHIP

A.
All work shall be executed in a workmanlike manner and shall present a neat and

mechanical appearance upon completion.

B.
Balance load as equally as possible on service, panel busses, feeders, and branch circuits.

C.
Upon completion of work, test entire electrical system and show to be in perfect working

order in accordance with the intent of the drawings and specifications. This CONTRACTOR
shall have all systems ready for operation and an electrician available to assist in the

removal of panel fronts, etc., to permit inspection as required.

D.
All work shall be in accordance with the National Electrical Code, and the rules and

regulations of all bodies having jurisdiction.

7. PROTECTION OF PERSONS AND PROPERTY DURING CONSTRUCTION

A.
Take all precautions necessary to provide safety and protection to persons and protection

of materials and property, including protection from injury from rotating or moving

equipment tools, hot surfaces, holes, shafts, falling objects, electrical energy, and all other

potential hazards. Erect signs, barricades, warning lights, etc., as required to provide such

protection. Instruct workmen and all others who may be subject to construction hazards.

B.
Protect items of equipment from stains, corrosion, scratches, and any other damage or dirt,

whether in storage, at job site, or installed. No damaged or dirty equipment, lenses, or

reflectors will be accepted.

8. EQUIPMENT ENCLOSURES

A 
All exterior equipment and devices shall have NEMA Type 3R enclosures.

9. CLEANING UP

A.
During the progress of the work, keep the premises in a neat and orderly condition, free from accumulation of debris resulting from this work. At the completion of the work, remove all material, scrap, etc.
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10. OPERATING AND MAINTENANCE INSTRUCTIONS

A.
Turn over to OWNER one set of marked “as built” drawings, one set of all equipment catalogs and maintenance data and one set of shop drawings on all equipment requiring same. Explain and demonstrate electrical systems to OWNER's representative.

11. GUARANTEE

A.
Guarantee that all work executed will be free from defects of workmanship and materials for a period of one year from date of final acceptance of this work. Promptly repair, replace, or otherwise make good, upon notification, any defect becoming apparent during this period.

12. TEMPORARY SYSTEMS

A.
The electrical contractor shall be responsible for furnishing and installing equipment and

materials necessary for providing electrical power where needed for the construction. All

temporary wiring shall be installed so as not to interfere with the new construction and shall

be installed in a safe and approved manner.

B.
Temporary service shall be provided by this CONTRACTOR at a central point at each work

location to supply the needs of the various trades. This CONTRACTOR shall also provide

adequate construction lighting as required by Local, State, and Federal regulations.

END OF SECTION ‑ EC.01
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EC.02 ‑ ELECTRICAL MATERLALS

1. GENERAL

A.
This section includes all basic materials for raceways, fittings, conductors, panelboards, dry type transformers, etc., as required for a complete installation.

B.
All materials shall be new and listed by Underwriters Laboratories as conforming to these standards.

2. CONDUITS

A.
RIGID: To be mild steel piping, galvanized inside and outside, and conform to ASA

Specification 080.1 and Underwriters Laboratories Specifications. By Sprang, Republic,

Wheatland, Triangle, Pittsburgh or equal.

B.
INTERMEDIATE METAL CONDUIT: Shall be hot dipped galvanized inside and outside, and

manufactured in accordance with U.L Standard #6 or #1242. By Allied or equal.

C.
PVC: Shall be used for underground installation and chlorination building. To be of high

impact PVC Schedule 40 and conform to Underwriter's Laboratory Standard UL‑651. PVC

to be used only where indicated on drawings. By Pittsburgh, R. G. Sloan, Carlon, or equal.

D.
E.M.T.: Shall be used in concealed areas of buildings only. To be high grade steel electro‑

galvanized outside and lacquer or enamel coating inside and conform to ASA Specifications

080.1 and Underwriter's Laboratories Specifications. By Sprang, Republic, Wheatland,

Triangle, Pittsburgh, or equal.

3. COUPLINGS AND CONNECTORS

A.
RIGID AND IMC: By Raco, Efcor, Republic, Appleton, or equal.

B.
PVC: To be of high impact PVC Schedule 40. Joints to be made with PVC solvent cement

as recommend by manufacturer. By Pittsburgh, R. G. Sloan, Carlon, or equal.

C.
E.M.T.: All steel type. Set‑screw type is approved. Pressure indented type will not be

approved. All connectors to be insulated. By Appleton, Raco, Efcor, or equal.

4. BUSHINGS

A.
All rigid bushings 1‑1/49 and larger shall be the insulating type. All other bushings shall be OZ Mfg. Co., Type B, Efcor, Type 55, or equal insulated metallic type.

S. CONDUIT ACCESSORIES

A.
Conduit clamps and supports by Efcor, Steel City, G.A. Tinnerman, or equal. Conduit fittings by Pyle‑National, Crouse‑Hinds, Appleton, or equal.

6. JUNCTION BOXES (Through 4‑11/161

A.
SHEET METAL: To be standard type with knockouts made of hot dipped galvanized steel. By Steel City, Raco, Appleton, or equal.

B.
CAST: To be type FS, FD, JB, GS, or SEH as required for application.
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7. JUNCTION AND PULL BOXES (Larger than 4‑11/165)

A.
To be cast metal for all below grade and exterior use and where indicated on drawings. All other shall be oil tight, JIC boxes not less than 16 gauge, Hoffman Type 'CHO Boxes or equal.

8. GUTTERS

A.
Up to and including 80 x 8" shall be a standard manufacturer’s item as manufactured by

Square D, or equal. Special gutters shall be made of code grade galvanized sheet steel

with hinged covers having approved fastening devices. At each location shown for gutters,

install a wood backboard, not less than 3/40 thick, paint 2 coats of gray enamel, mount all

equipment thereon. Conductors serving a gutter shall be extended without reduction in size,

for the entire length of the gutter. Tap‑offs to the switches and other items serviced by the

gutter shall be made with Penn Union or Anderson Split‑Bolt connectors for copper

conductors and ' Penn‑Union and Anderson compression connectors for aluminum

conductors. Properly tape and insulate. Equal products by others shall be accepted.

9. OUTLET BOXES

A.
Standard type with knockouts, made of hot dipped galvanized steel. Ceiling outlet boxes

shall be 40 octagon 1‑11Z deep, or larger if required due to number of wires.

B.
Boxes shall be provided with approved 3/8' fixture studs where required. Except where

located in exposed concrete block, switch and receptacle boxes shall be 48 square for single

gang installation. Appropriate gang boxes shall be used for mounting ganged switches.

Use Raco or equal square block boxes for exposed block walls.

10. SPECIAL PURPOSE RECEPTACLES

A.
Receptacles (other than 120 v. 20 A) shall be complete with a matching cord grip plug of the same manufacturer.

B.
See plans for special receptacles required in various locations.

11. CABLE

A.
Conductors for 0‑600 volts shall have current carrying capacities of copper as per N.E.C., with Type THHN or THW insulation. By Phelps Dodge, Rome, Simplex, General Cable, Okonfte, Anaconda. Southwire, or equal.

12. FIXTURE WIRE

A.
Conductors for fixtures of 300 watts or less shall be # 14 type AF, for fixtures of more than 300 watts #12 type AF shall be used. Conductors in channel of fluorescent fixtures shall be type THHN or RHH. Conductors shall be by either Dodge, Anaconda, Rome, General Cable, Southwire, or equal.

13. BUILDING WIRE

A.
Conductors shall have current carrying capacities of copper as per N.E.C., with 600 volt

Type THWN, THHN or THW insulation, #12 minimum. All conductors shall be copper.

Insulation for conductors #2 and larger to be as shown in cable specifications. By Phelps

Dodge, Rome, Simplex, General Cable, Okonite, Anaconda, Southwire or equal.

EC‑ 5

14. CONTROL AND SIGNAL WIRE

A.
Conductor Type TFF, minimum size #14 copper and fully color coded, shall be used. Conductors shall be by Phelps‑Dodge, Anaconda, Rome, General Cable, Southwire, or equal.

15. WIRING DEVICES

A.
Switches shall be A.C. type as made by Hubbell, P & S, Sierra, Bryant, Slater, Arrow Hart

or equal as shown on drawings.

B.
Receptacles shall be Hubbell, Bryant, P & S, Sierra, Slater, Arrow Hart, or equal as shown

on drawings.

C.
Wiring devices to be gray with stainless steel plates.

16. SAFETY SWITCHES

A.
Switches to be NEMA Heavy Duty type HD and Underwriter's Laboratory listed. Safety

switches to be Cutler Hammer, Square D, General Electric, or equal.

B.
All safety switches for equipment with remote controls shall be equipped with a control

circuit disconnect interlock.

C.
Appropriately identify each safety switch by engraved micarta nameplate.

D.
All safety switches located outdoors shall be in NEMA 4X stainless steel enclosures.

17. FUSES

A.
Branch feeder fuses to be Bussman Manufacturing Company or equal dual element and fusetron. Main switch fuses to be Bussman Manufacturing Company dual Hi‑Cap or equal. Fuses to be used only where indicated on drawings.

18. MANUAL MOTOR SWITCHES

A.
Thermal overload protection to be provided motors by manual switches with overload units rated as required by specific motor to be served. Switches shall be by Cutler‑Hammer, G.E., Square D, or equal with NEMA Type 1 enclosure or NEMA Type 4X enclosure where installed outdoors.~

19. EQUIPMENT ENCLOSURES

A.
All exterior equipment and devices shall have NEMA Type 3R enclosures.

20. PANELBOARDS

A.
Panelboards shall be of a dead‑front safety type equipped with thermal magnetic molded

case circuit breakers with frame and trip ratings as shown on the schedule.

B.
Circuit breakers shall be quick‑make, quick‑break, thermal magnetic, trip indicating, and shall

have common trip on all multipole breakers. Automatic tripping shall be clearly shown on

the breaker handle taking a position between ON and OFF when the breaker is

automatically tripped. Connection to the buss shall be bolt on.
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C.
Buss bar connections to the branch circuit breakers shall be the “distributed phase” or

9phase sequence' type. Single‑phase, three‑wire panelboard bussing shall be such that any

two adjacent single‑pole breakers can be installed in any location. 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 in such a manner that two or three‑pole

breakers can be installed at any location. All current carrying parts of the buss assembly

shall be plated. Main ratings shall be as shown in the panelboard schedule on the

drawings.

D.
Terminals for feeder conductors to the panelboard mains and neutral shall be UL listed as

suitable for the type of conductor specified. Terminals for branch circuit wiring, both breaker

and neutral, shall be UL listed as suitable for the type conductor specified.

E.
The panel shall have engraved micarta plate on front of panel with panel name, current

rating, and voltage rating.

F.
The panelboard buss assembly shall be enclosed in a steel cabinet. Except Panel C shall

be in NEMA 4X corrosion resistent (Fiberglass or Krydon) enclosure. The size of the wiring

gutters and gauge of steel shall be in accordance with the National Electrical Code, NEMA,

and UL Standards for panelboards. The box shall be fabricated from galvanized steel or

equivalent rust‑resistant steel.

G.
Front shall include doors and have flush, brushed stainless steel, cylinder tumbler‑type locks

with catches and spring‑loaded door pulls. The flush lock shall not protrude beyond the

front of the door. All panelboard locks shall be keyed alike. Fronts shall not be removable

with door in the locked position. A circuit directory frame and card with a clear plastic

covering shall be provided on the inside of the door. The directory shall be typed to identify

the load fed by each circuit. Fronts shall be of code gauge, full finished steel with rust

inhibiting primer and baked‑enamel finish.

H.
Panelboards shall be listed by Underwriter's Laboratories and bear the UL label.

Panelboards shall be rated for use as Service Entrance Equipment where required by the

National Electrical Code. Panelboards shall be by Square D or equal.

21. DRY TYPE TRANSFORMERS

A.
CONSTRUCTION

1
Transformers shall be manufactured, tested and rated in accordance with ANSI

C89.1‑1961 and NEMA SII‑4‑1961 standards, and these specifications.

2)
Shall be two winding, dry‑type, air‑cooled, 60 Hz, with outdoor enclosures.

3)
Minimum KVA ratings as shown on the drawings.

4)
Shall be equipped with standard full capacity high voltage taps, 2‑2 1/2% above and

2‑2 1/2% below normal high voltage.

5)
Shall have aluminum windings with class OHBO insulation.

6)
Overload capacities shall be:

a.
160% ‑ 1/2 hour

b.
140% ‑ 1 hour

C.
125% ‑ 2 hours

d.
110% ‑ 4 hours

e.
105% ‑ 8 hours

7)
Shall have core material of non‑aging, high permeability, grain oriented, cold

reduced silicon steel.

8)
Shall be 480 Volt, 3 phase, 3 wire, Delta to 120/208 volts, 3 phase, 4 wire, Wye,

Grounded Secondary Neutral.

9)
Maximum continuous hill rated load temperature rise shall be 80 degrees C. above

a 40 degrees C. design ambient air temperature for class HB, at rated frequency

and current.
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10)
Shall successfully withstand the maximum short circuit current at rated top voltage,

In conformance with NEMA standards, STI‑4 and ANSI C.89.1.

11)
maximum percent voltage regulation at unity power factor load shall be 2%.

12)
Noise levels shall conform to NEMA standards, STI‑4 and ANSI C89.1.

13)
Maximum Impedances at 75 degrees C. shall be 3%.

14)
Minimum full load efficiency shall be 97%.

B.
INSTALLATION

1)
All conduit directly connected to transformer enclosures shall be flexible steel

conduit, and shall extend for a minimum of one foot from transformer enclosure%

and not more than three feet measured along the conduit centerlines.

2)
Bond lowside neutral and transformers case to grounding electrode(s) per National

Electrical Code. Bond shall be made with a grounding electrode conductor sized

according to Table 250‑94 of the National Electrical Code.

C.
MANUFACTURER

1) 
The transformers shall be Square D Energy saving “Watchdog” units or equal.

22‑ FINISHES

A.
All electrical Items (device and telephone plates, junction boxes, floor outlets, underfloor duct

junctions, outlets, and other miscellaneous items) shall match finish of building hardware

in area installed. Unfinished areas to have exposed conduit surface mounted boxes, gray

switches and outlets, galvanized metal plates with beveled edges. All switches and

receptacles in finished areas shall be gray with stainless steel plates.

END OF SECTION ‑ EC.02
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EC.03 ‑ ELECTRICAL DISTRIBUTION SYSTEM ‑ INSTALLATION

1. GENERAL

A.
This section includes the installation of the complete electrical distribution system.

2. CONDUIT INSTALLATION

A.
Where rigid conduits enter boxes, secure conduit in place with approved insulated fittings.


Conduit ends shall be carefully plugged during construction. Use of running threads is


absolutely prohibited. Conduit shall be joined with approved conduit couplings.

B.
Install conduit runs to avoid proximity to steam or hot water pipes. In no place shall a


conduit be run within 35 of such pipes except where crossings are unavoidable, then conduit


shall be kept at least 10 from the covering of the pipe crossed.

C.
Before installing raceways for motors and fixed appliances check location of motors and


appliance connections. Locate and arrange raceways appropriately.

D.
Provide Liquidtite flexible metal conduit connections to all motors and/or any equipment


which has moving or vibrating parts. Lengths shall be kept to 180 or less.

E.
Exposed conduit runs shall be parallel and/or at right angles to building walls and/or


partitions.

F.
Where conduit crosses a structural expansion joint, an approved conduit expansion fitting


will be installed.

G.
Leave 14 ga. galvanized pull wire in all empty conduits.

H.
Conduit shall be cut square and the ends reamed after threading.

1.
Fasten conduit securely in place by means of approved conduit clamps, hanger supports,


and fastenings. Arrangement and method of fastening all conduits subject to ENGINEER's


direction and approval.

J.
Conduits shall be sized in accordance with National Electrical Code as amended to dale,


except when size &"Shown larger on the drawings.

K
E.M.T. may be used where concealed in ceiling or walls where there is no danger of


mechanical injury. Rigid or IMC conduit shall be used in floor slabs, where embedded in


concrete, areas exposed to moisture and danger of mechanical injury, in hazardous areas,


and for feeders and motor circuits.

L
Conduit with an external diameter larger than 1/3 the thickness of the slab shall not be


placed in the slab. Conduits in slab shall not be spaced closer than 3 diameters on center.


No conduits in porous fill.

3. WIRE AND CABLE INSTALLATION

A.
No conductor shall be smaller than #12‑

B.
Joints and splices in wire shall be made with solderless connectors, and covered so that insulation is equal to conductor insulation. Wire nuts shall not be used.
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C.
No splices shall be pulled into conduit.

D.
All splices below grade or in wet locations shall be sealed type conforming to ANSI C119. 1

or shall be waterproofed by a sealant filled, thick wall, heat shrinkable, thermosetting tubing

or by pouring a thermosetting resin into a mold that surrounds the joined conductors.

E.
Both conductors and conduit shall be continuous from outlet to outlet.

F.
No conductor shall be pulled until conduit is cleaned of all foreign matter.

G.
When installing parallel conductors, it is mandatory that all conductors making up the feeder

be exactly the same length, the same size and type of conductor with the same insulation.

Each group of conductors making up a phase or neutral must be bonded together at both

ends in an approved manner.

4. SLEEVES, INSERTS, AND SUPPORTS

A.
Provide and install No. 16 gauge galvanized steel or iron sleeves in all walls, floors, ceilings,

and partitions. Sleeves shall have not more than 1/20 clearance around pipes and

insulation.

B.
CONTRACTOR shall furnish to other trades all sleeves, inserts, anchors, and other required

items which are to be built in by other trades for securing of all hangers or other supports

by the CONTRACTOR.

C.
CONTRACTOR shall assume all responsibility for the placing and size of all sleeves, inserts,

etc., and shall either directly supervise or give explicit instructions for installation.

D.
CONTRACTOR shall seal conduits through floor, smoke walls, fire walls, and sound barrier

walls. Through floor conduit penetrations shall be sealed water tight.

E.
Furnish and install steel angles and channels as required for mounting and bracing heavy

equipment and conduits. Steel shall be securely bolted or welded to structure and the

equipment bolted to the steel framework. Obtain the approval of the ENGINEER prior to

welding.

S. ROOF PENETRATIONS

A
Furnish roof flashing for all equipment which penetrates through the roof. Flashing shall be galvanized she& steel, 24 gauge, with base extending 62 beyond pipe.

6. FEEDER DESIGNATION

A.
Non‑ferrous identifying tags or pressure sensitive labels shall be securely fastened to all cables, feeders and power circuits in switch gear and at termination of cables. Tags or labels shall be stamped or printed to correspond with markings on drawings so that feeder or cable number and phase can be readily identified.

7. CIRCUITS AND BRANCH CIRCUITS

A.
Outlets shall be connected to branch circuits as indicated on drawings by circuit number adjacent to outlet symbols, and no more outlets than are indicated shall be connected to a circuit
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8. WIRE JOINTS

A‑
Wire joints for #12 wire shall be made with T & B Sta‑Kon or equal wire joints, complete

with insulating caps, Ideal or equal wing nuts, or Buchanan Products Series 2000 or equal

pressure connectors complete with nylon snap‑on insulations.

B.
Wire joints for wire larger than #12 shall be made with solderless connectors and covered

with Scotch #33 or equal electrical tape so that insulation is equal to conductor insulation.

Connectors by Penn‑Union, Anderson, or equal.

C.
Connections to motor leads in motor junction boxes shall be made with split bolt connectors

torqued to manufacturers specifications and covered with Scotch #33 or equal electrical

tape so as to give insulation equal to conductor insulation.

9. OUTLET BOXES INSTALLATION

A.
Outlet boxes shall be securely fastened in place.

B.
Surface fixture outlet boxes shall be set so edge of cover comes flush with finished surface.

C.
There shall be no more knockouts opened in any outlet box than are actually required.

D.
Unless otherwise shown, centerline of boxes shall be the following distance above the

finished floor:

1)
Switches, General
4'‑0”

2)
Receptacles, General
1’-2”
3)
Receptacles over Counters
3’-8”

4)
Telephone Outlets, General
1’‑2”

5)
Telephone Outlets Wall
5’‑0”

6)
General Clock Outlets
7'‑6”

E.
Symbols on Drawings and mounting heights as indicated on Drawings and in Specifications

are approximate only. The exact locations and mounting heights must be determined on

the job and ft shall be the CONTRACTOR's responsibility to coordinate with all trades to

secure correct installation; i.e., over counters, in or above back splashes, in stud walls, and

other specific construction features. Mount all receptacles vertical.

10. ELECTRICALLY POWERED EQUIPMENT AND CONTROLS

A.
Provide and install power circuits for all electrically powered equipment and controls.

B.
The electrical contractor shall be responsible for providing and installing all controls,

hardware and circuiting necessary to provide a complete operating system as described

on the drawings and in the specifications.

C.
Where required by the National Electrical Code and/or other applicable Codes or Authorities,

and where indicated on the electrical drawings, the electrical contractor shall furnish and

install an approved disconnecting means for all electrically powered equipment arid/or

controllers for such equipment. The location, rating, and enclosure for the disconnecting

means shall be as required by the National Electrical Code and/or other applicable Codes
or Authorities. The electrical contractor shall furnish and install such disconnecting means

whether the disconnecting means is or is not shown on the electrical drawings. Where the
disconnecting means shown on the electrical drawings has a rating greater than the
required Code rating, the greater rating device shall be installed. An approved horsepower

rated fusible safety switch shall be installed where the circuit over‑current protection does
not provide overload protection for the equipment served and where required to meet the
EC‑ 11

Equipment’s Listing requirements. Manual motor starters with thermal overload protection may be used In lieu d safety switches for Individual motors under I horsepower. The disconnecting means shall be as manufactured by General Electric, Square D, Cutler Hamrner, or equal.

D.
The electrical contractor shall be responsible for the installation of all electrical equipment

and controls provided by ‑ other trades and all supports, bracing, etc. necessary for their

installation and shall make all electrical connections.

END OF SECTION ‑ EC.03
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EC.04 ‑ ELECTRICAL

1. GENERAL

AL
DESCRIPTION OF WORK:

1)
Furnish all labor and materials required to complete the electrical work indicated on

the drawings or herein specified. Major work included shall be:

a.
Arrange with the local utility companies for providing such electrical services

as indicated on drawings or herein specified.

b.
Remove or relocate all electrical or electronic services located on or crossing

through the project property, either above or below grade, which would

obstruct the construction of the project or conflict in any manner with the

completed project or any code pertaining thereto.

C.
Furnish and install complete electrical light and power system.

d.
Connect all meters, switchboards, panelboards, circuit breakers,. power

outlets, convenience outlets, switches, and/or other equipment forming part

of the system.

e.
Furnish and install complete system of outlet boxes, face plates, conduit

raceways, backboard, and service entrance conduit for the telephone system.

f.
Connect all electrical equipment whether furnished by this CONTRACTOR

or by others.

9.
Furnish and install all disconnect switches not included as integral part of

equipment.

h.
Furnish and install complete Exterior Service System to building.

i.
Procure and pay for permits and certificates as required by local and state

ordinances and Fire Underwriters certificate of inspection.

2)
Submit to ENGINEER a certificate of final inspection from local and/or state

inspection authorities.

B.
DRAWINGS

1)
Drawings indicate diagrammatically the extent, general character, and the

approximate location of the work to be performed. Where work is indicated but with

minor details omitted, furnish and install the work complete so as to perform its

intended functions. Follow architectural and mechanical drawings for building details

and mechanical equipment, and fit electrical work thereto.

2)
Take finish dimensions at job in preference to using scale dimensions.

3)
Except as noted above, make no changes in or deviations from the work as shown

or specified except on written order of the ENGINEER.

C.
MANUFACTURERS, DRAWINGS AND DATA

1)
Submit six (6) copies of manufacturer's drawings to the ENGINEER for review of the

following items:

a.
Switchboards and Panelboards

b.
Disconnect Switches

C.
Lighting Fixtures

d.
Terminators, Cutouts, and Arresters

e.
Other Major Electrical Equipment

D.
STANDARDS OF MATERIALS

1) 
All materials shall be new and listed by the Underwriters Laboratories as conforming

to these standards.

E.
PROGRESS OF WORK

1)
Schedule work as necessary to cooperate with other trades. Maintain necessary
competent mechanics and supervision to provide an orderly progression of the work.
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2)
Be informed as to equipment furnished by other trades.

F.
WORKMANSHIP

1)
All work shall be executed in a workmanlike manner and shall present a neat and

mechanical appearance upon completion.

2)
Balance load as equally as possible on service, panel busses, feeders, and branch

circuits.

3)
Upon completion of work, test entire electrical system and show to be in perfect

working order in accordance with the intent of the drawings and specifications. This

CONTRACTOR shall have all systems ready for operation and an electrician available

to assist in the removal of panel fronts, etc., to permit inspection as required.

4)
All work shall be in accordance with the National Electrical Code, and the rules and

regulations of all bodies having jurisdiction.

G.
PROTECTION OF PERSONS AND PROPERTY DURING CONSTRUCTION

1)
Take all precautions necessary to provide safety and protection to persons and

protection of materials and property, including protection from injury from rotating

or moving equipment, tools, hot surfaces, holes, shafts, falling objects, electrical

energy, and all other potential hazards. Erect signs, barricades, warning lights, etc.,

as required to provide such protection. Instruct workmen and all others who may

be subject to construction hazards.

2)
Protect items of equipment from stains, corrosion, scratches, and any other damage

or dirt, whether in storage, at job site or installed. No damaged or dirty equipment,

lenses, or reflectors will be accepted.

H.
SLEEVES, INSERTS, AND SUPPORTS

1)
Provide and install No. 16 gauge galvanized steel or iron sleeves in all walls, floors,

ceilings, and partitions. Sleeves shall have not more than 1/2‑ clearance around

pipes and insulation.

2)
CONTRACTOR shall furnish to other trades all sleeves, inserts, anchors, and other

required items which are to be built in by other trades for securing of all hangers

or other supports by the CONTRACTOR.

3)
CONTRACTOR shall assume all responsibility for the placing and size of all sleeves,

inserts, etc., and shall either directly supervise or give explicit instructions for

installation.

4)
CONTRACTOR shall seal conduits through floor, smoke walls, fire walls, and sound

barrier walls. Through floor conduit penetrations shall be sealed water tight.

5)
Furnish and install steel angles and channels as required for mounting and bracing

heavy equipment and conduits. Steel shall be securely bolted or welded to structure

and the equipment bolted to the steel framework. Obtain the approval of the

ENGINEER prior to welding.

I.
ROOF PENETRATIONS


1)
Furnish roof flashing for all equipment which penetrates through the roof. Flashing



shall be galvanized sheet steel, 24 gauge, with base extending 66 beyond pipe.

J.
EQUIPMENT ENCLOSURES


1)
All exterior equipment and devices shall have NEMA Type 3R enclosures.

K
CLEANING UP


1)
During the progress of the work, keep the OWNER's premises in a neat and orderly


condition, free from accumulation of debris resulting from this work. At the



completion of the work, remove all material, scrap, etc.
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L
OPERATING AND MAINTENANCE INSTRUCTIONS


1)
Turn over to OWNER one set of marked “as built” drawings, one set of all equipment



catalogs and maintenance data and one set of shop drawings on all equipment



requiring same. Explain and demonstrate electrical systems to OWNER's



representative.

M.
GUARANTEE


1)
Guarantee that all work executed under this Section 16 will be free from defects of



workmanship and materials for a period of one year from date of final acceptance



of this work. Promptly repair, replace, or otherwise make good, upon notification,



any defect becoming apparent during this period.

N.
TEMPORARY SYSTEMS

1)
The electrical CONTRACTOR shall be responsible for furnishing and installing

equipment and materials necessary for providing electrical power where needed for

the construction of the project All temporary wiring shall be installed so as not to

interfere with the new construction and shall be installed in a safe and approved

manner.

2)
Temporary service shall be provided by this CONTRACTOR at a central point to

supply the needs of the various trades. This CONTRACTOR shall also provide

adequate construction lighting as required by Local, State, and Federal regulations.

2. ELECTRICAL SERVICE SYSTEM

A.
GENERAL

1) 
This section includes furnishing and installing the building electrical service to the



electrical service entrance equipment.

B.
SERVICE VOLTAGE

1)
Main service shall be as indicated on the drawings. Verify with utility company.

C.
SERVICE ENTRANCE

1)
It shall be the responsibility of this CONTRACTOR to verify with the local utility

company that the location, arrangement, voltage, phase and connections to utility



service, as well as the required metering equipment, are coordinate with and in



accordance with requirements of the local utility company. Notify ENGINEER of any



changes required before proceeding with work.

D.
GROUNDING

1)
All equipment shall be grounded and bonded in accordance with local regulations

and National Electrical Code. Ground main service to grounding electrode(s) as

defined by the National Electrical Code. All conduits entering a free standing

switchboard or motor control center shall be bonded together with approved

grounding lugs and bare copper wire.

3. ELECTRICAL DISTRIBUTION SYSTEM MATERIALS

A.
GENERAL

1) 
This section includes all basic materials for raceways, fittings, busways, conductors,



panelboards, switchboards, etc., as required for a complete installation.


2)
All materials shall be new and listed by Underwriters Laboratories as conforming to



these standards.

B.
CONDUITS

1)
RIGID: To be mild steel piping, galvanized inside and outside, and conform to ASA

Specification 090.1 and
Underwriter's Laboratories Specifications. By Sprang,

Republic, Wheatland, Triangle or Pittsburgh.
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2)
INTERMEDIATE METAL CONDUIT: Shall be hot dipped galvanized inside and

outside, and manufactured in accordance with U.L Standard #6 or #1242. by Allied

or approved equal.

3)
E.M.T.: To be high grade steel electro‑galvanized outside and lacquer or enamel

coating inside and conform to ASA Specifications 090.1 and Underwriter's

Laboratories Specifications. By Sprang, Republic, Wheatland, Triangle or Pittsburgh.

4)
PVC: To be of high impact PVC Schedule 40 and conform to Underwriter's

Laboratory Standard UL‑651. PVC to be used only where indicated on drawings.

By Pittsburgh, R.G. Sloan, Carlon.

C.
COUPLINGS AND CONNECTORS

1)
RIGID AND IMC: By Raco, Efcor, Republic or Appleton.

2)
E.M.T.: All raintight type. Pressure indented type will not be approved. All

connectors to be insulated. By Appleton, Raco, or Efcor.

3)
PVC: To be of high impact PVC Schedule 40. Joints to be made with PVC solvent

cement as. recommended by manufacturer. By Pittsburgh, R.G. Sloan, Carlon.

D.
BUSHINGS

1)
AJI rigid bushing 1‑1/40 and larger shall be the insulating type. All other bushings shall be OZ Mfg. Co., Type B or Efcor, Type 55 insulated metallic type, or by Sylvania.

E.
CONDUIT ACCESSORIES

1)
Conduit clamps and supports by Efcor, Steel City, or G.A. Tinnerman. Conduit fittings by Pyle‑National, Crouse‑Hinds, and Appleton.

F.
JUNCT10N BOXES (THRU 4‑11/16')

1)
SHEET METAL: To be standard type with knockouts made of hot dipped galvanized steel. By Steel City, Raco, Appleton, or approved equal.

2)
CAST: To be type FS, FD, JB, GS, or SEH as required for application.

G.
JUNCTION AND PULL BOXES (LARGER THAN 4‑11/16‑)

1)
To be cast metal for all below grade exterior use and where indicated on drawings. All other shall be oil tight, JIC boxes not less than 16 gauge, Hoffman type RCHO Boxes.

H.
GUTTERS

1)
Up to and including 85 x 8' shall be a standard manufacturer's item as manufactured

by Square D, ITE, or B & C Co. Special gutters shall be made of code grade

galvanized sheet steel with hinged covers having approved fastening devices. At

each location shown for gutters, install a wood backboard, not less than ¾” thick,

paint 2 coats of gray enamel, mount all equipment thereon. Conductors serving a

gutter shall be extended without reduction in size, for the entire length of the gutter.

Tap‑offs to the switches and other items serviced by the gutter shall be made with

Penn Union or Anderson Split‑Bolt connectors for copper conductors and Penn​

Union and Anderson compression connectors for aluminum conductors. Properly

tape and insulate.

1.
OUTLET BOXES

1)
Standard type with knockouts, made of hot dipped galvanized steel. Ceiling outlet

boxes shall be 40 octagon 1‑1/20 deep, or larger if required due to number of wires.
2)
Boxes shall be provided with approved 3/8, fixture studs where required. Except

where located in exposed concrete block, switch and receptacle boxes shall be 4”

square for single gang installation. Appropriate gang boxes shall be used for

mounting ganged switches. Use Raco square block boxes for exposed block walls.
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J.
BUILDING WIRE


1)
Conductors shall have current carrying capacities of copper as per N.E.C., with 600


volt Type THWN or THW insulation, #12 minimum. Conductors #3 and smaller to



be copper. Conductors, #2 and larger to be copper unless specifically indicated



aluminum on drawings. Insulation for conductors #2 and larger to be as shown in



cable specifications. By Phelps Dodge, Rome, Simplex, General Cable, Okonite,



Anaconda, or Southwire.

K
CABLE

1)
Conductors for 0‑600 volts shall have current carrying capacities of copper as per N.E.C., with Type THWN or THW insulation except where Type THWN is specifically indicated on drawings. By Phelps Dodge, Rome, Simplex, General Cable, Okonite, Anaconda, or Southwire.

L
FIXTURE WIRE


1)
Conductors for fixtures of 300 watts or less shall be #14 Type AF, for fixtures of



more than 300 watts #12 Type AF shall be used. Conductors in channel of



fluorescent fixtures shall be type THHN or RHH. Conductors shall be by either



Dodge, Anaconda, Rome, General Cable, or Southwire.

M.
CONTROL AND SIGNAL WIRE


1)
Conductor Type TFF, minimum size #16 copper and fully color coded, shall be



used. Conductors shall be by Phelps‑Dodge, Anaconda, Rome, General Cable, or



Southwire. Control conductors shall be stranded.

N.
WIRING DEVICES

1)
Switches shall be A.C. type as made by Hubbell, P & S, Sierra, Bryant, Slater or

Arrow Hart as shown on drawings.

2)
Receptacles shall be Hubbell, Bryant, P & S, Sierra, Slater or Arrow Hart as shown

on drawings.

3)
Wiring devices to be gray with stainless steel plates.

0.
FINISHES

1)
All electrical items (device and telephone plates, junction boxes, floor outlets,

underfloor duct junctions, outlets, and other miscellaneous items) shall match finish

of building hardware in area installed. Unfinished areas to have exposed conduit,

surface mounted boxes, gray switches and outlets, galvanized metal plates with

beveled edges. All switches and receptacles in finished areas shall be gray with

stainless steel plates.

P.
SAFETY SWITCHES


1)
Furnish and install safety switches as indicated on the drawings. Switches to be



NEMA Heavy Duty Type HD and Underwriter's Laboratory listed. Safety switches



to be Cutler Hammer, Square D, or General Electric.


2)
All safety switches for equipment with remote controls shall be equipped with a



control circuit disconnect interlock.


3)
Appropriately identify each safety switch by engraved micarta nameplate.

Q. 
FUSES

1)
Branch feeder fuses to be Bussman Manufacturing Company dual element and fusetron. Main switch fuses to be Bussman Manufacturing Company dual Hi‑Cap. Fuses to be used only where indicated on drawings.
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R.
MANUAL MOTOR SWITCHES

1)
Thermal overload protection to be provided single phase motors by manual switches with overload units rated as required by specific motor to be served. Switches shall be by Cutler‑Hammer, General Electric, or Square D, with NEMA type I enclosure or NEMA Type 3R enclosure where installed outdoors.

S.
LIGHTING PANELBOARDS

1)
Furnish and install circuit breaker lighting panelboards as indicated in the

panelboard schedule and where shown on the drawings. Panelboards shall be of

a dead‑front safety type equipped with thermal magnetic molded case circuit

breakers with frame and trip ratings as shown on the schedule.

2)
Circuit breakers shall b quick‑make, quick‑break, thermal magnetic, trip indicating,

and shall have common trip on all multipole breakers. Automatic tripping shall be

clearly shown by the breaker handle taking a position between ON and OFF when

the breaker is automatically tripped. Connection to the buss shall be bolt on.

3)
Buss bar connections to the branch circuit breakers shall be the “distributed phase”

or “phase sequence'” type. Single‑phase, three‑wire panelboard bussing shall be

such that any two adjacent single‑pole breakers can be installed in any location.

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 in such

a manner that two or three‑pole breakers can be installed at any location. All

current carrying parts of the buss assembly shall be plated. Main ratings shall be

as shown in the panelboard schedule on the drawings.

4)
Terminals for feeder conductors to the panelboard mains and neutral shall be UL

listed as suitable for the type of conductor specified. Terminals for branch circuit

wiring, both breaker and neutral, shall be UL listed as suitable for the type conductor

specified.

5)
Arrange breakers as follows:

a.
Beginning at top left with lowest to highest trip, install single pole, two pole,


and three pole breakers, fill left row then begin right. Circuits to be


numbered vertically beginning with top left.

6)
The panel shall have engraved micarta plate on front of panel with panel name,

current rating, and voltage rating.

7)
The panel board buss assembly shall be enclosed in a steel cabinet. The size

of the wiring gutters and gauge of steel shall be in accordance with the National

Electrical Code, NEMA, and UL standards for panelboards. The box shall be

fabricated from galvanized steel or equivalent rust‑resistant steel.

8)
Front shall include doors and have flush, brushed stainless steel, cylinder tumbler‑

type locks with catches and spring‑loaded door pulls. The flush lock shall not

protrude beyond the front of the door. All panelboard locks shall be keyed alike.

Fronts shall not be removable with door in the locked position. A circuit directory

frame and card with a clear plastic covering shall be provided on the inside of the

door. The directory shall be typed to identify the load fed by each circuit. Fronts

shall be of code gauge, full finished steel with rust inhibiting primer and baked​

enamel finish.

9)
Panelboards shall be listed by Underwriter's Laboratories and bear the UL label.

Panelboards shall be rated for use as Service Entrance Equipment where required

by the National Electrical Code. Panelboards shall be by General Electric or Square
D.

4. ELECTRICAL DISTRIBUTION SYSTEM ‑ INSTALLATION

A.
GENERAL

1) 
This section includes the installation of the complete electrical distribution system.
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B.
CONDUIT INSTALLATION

1)
Where rigid conduits enter boxes, secure conduit in place with approved insulated

fittings. Conduit ends shall be carefully plugged during construction. Use of

running threads is absolutely prohibited. Conduit shall be joined with approved
conduit couplings.

2)
Install conduit runs to avoid proximity to steam or hot water pipes. In no place shall

a conduit be run within 3' of such pipes except where crossings are unavoidable,

then conduit shall be kept at least 16 from the covering of the pipe crossed.

3)
Before installing raceways for motors and fixed appliances check location of motors

and appliance connections. Locate and arrange raceways appropriately.

4)
Provide flexible conduit connections to all motors and/or any equipment which has

moving or vibrating parts. Sealtite flexible conduit shall be used in all cases

exposed to moisture and in mechanical equipment rooms. Seaftite in lengths over

36” shall not be acceptable.

5)
Exposed conduit runs shall be parallel and/or at right angles to building walls and/or

partitions. ,

6)
Where conduit crosses a structural expansion joint, an approved conduit expansion

fitting will be installed.

7)
Leave aluminum pull wire in all empty conduits.

8)
Conduit shall be cut square and the ends reamed after threading.

9)
Fasten conduit securely in place by means of approved conduit clamps, hanger

supports, and fastenings. Arrangement and method of fastening all conduits subject

to ENGINEER's direction and approval.

10)
Apply two coats of asphaltum paints to all underground rigid conduit. Carefully

retouch any breaks in paint and allow to dry before covering. Leave exposed until

after ENGINEER's inspection.

11)
Conduits shall be sized in accordance with National Electrical Code as amended

to date, except when size is shown larger on the drawings.

12)
E.M.T. may be used where concealed in ceiling or walls where there is no danger

of mechanical injury. Rigid or IMC conduit shall be used in floor slabs, where

embedded in concrete, areas exposed to moisture and danger of mechanical injury,

in hazardous areas, and for feeders and motor circuits.

13)
Conduit with an external diameter larger than 1/3 the thickness of the slab shall not

be placed in the slab. Conduits in slab shall not be spaced closer than 3 diameters

on center. No conduits in porous fill.

C.
WIRE AND CABLE INSTALLATION

1)
No conductor shall be smaller than #12 except where so designated on the

drawings or hereinafter specified.

2)
Multiwire lighting branch circuits shall be used as indicated.

3)
Joints and splices in wire shall be made with solderless connectors, and covered

so that insulation is equal to conductor insulation. Wire nuts shall not be used.

4)
No splices shall be pulled into conduit.

5)
Both conductors and conduit shall be continuous from outlet to outlet

6)
No conductor shall be pulled until conduit is cleaned of all foreign matter.

7)
When installing parallel conductors, it is mandatory that all conductors making up

the feeder be exactly the same length, the same size and type of conductor with

the same insulation. Each group of conductors making up a phase or neutral must

be bonded together at both ends in an approved manner.

D.
FEEDER DESIGNATION

1)
Non‑ferrous identifying tags or pressure sensitive labels shall be securely fastened
to all cables, feeders and power circuits in vaults, pull boxes, manholes, switch gear
and at termination of cables. Tags or labels shall be stamped or printed to

correspond with markings on drawings so that feeder or cable number and phase
can be readily identified.
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E.
CIRCUITS AND BRANCH CIRCUITS

1)
Outlets shall be connected to branch circuits as indicated on drawings by circuit number adjacent to outlet symbols, and no more outlets than are indicated shall be connected to a circuit.

F.
WIRE JOINTS

1)
Wire joints for #12 and smaller wire shall be made with T & B Sta‑Kon wire joints,

complete with insulating caps, Ideal Wing nuts, or Buchanan Products Series 2000

pressure connectors complete with nylon snap‑on insulations.

2)
Wire joints for wire larger than #12 shall be made with solderless connectors and

covered with Scotch #33 electrical tape so that insulation is equal to conductor

insulation. Connectors by Penn‑Union or Anderson.

3)
Joints for aluminum cable #0 and larger shall be made with compression lugs and

bolted to terminals using stainless steel bolts and washers. Torque to 50 to 60 foot

pounds of torque with torque wrench. Aluminum cable and joints only as indicated

on drawings. Connectors by Penn‑Union or Anderson.

G.
OUTLET BOXES INSTALLATION

1)
Outlet boxes shall be securely fastened in place.

2)
Surface fixture outlet boxes shall be set so edge of cover comes flush with finished

surface.

3)
There shall be no more knockouts opened in any outlet box than are actually

required.

4)
Boxes shall be sealed during construction. Protect interiors (including panel cans)

from paint and mortar.

5)
Unless otherwise shown, outlets shall be located as follows:

a.
Centerline of boxes shall be the following distance above the finished floor

(1)
Switches, General
4'‑0”

(2)
Receptacles, General
1’‑2”

(3)
Receptacles Over Counters
3'‑8”

(4)
Telephone Outlets, General
1’‑2”

(5)
Telephone Outlets Wall
5’‑0”

(6)
General Clock Outlets
7'‑6”

6)
Symbols on drawings and mounting heights as indicated on drawings and in

specifications are approximate only. The exact locations and mounting heights must

be determined on the job and it shall be the CONTRACTOR's responsibility to

coordinate with all trades to secure correct installation; i.e., over counters, in or

above back splashes, in stud walls, and other specific construction features. Mount

all receptacles vertical.

H.
ELECTRICALLY POWERED EQUIPMENT AND CONTROLS

1)
Provide and install power circuits for all electrically powered equipment and controls.

2)
The electrical CONTRACTOR shall not be responsible for furnishing and installing

any control wiring necessary for the temperature control and/or ventilation systems

unless indicated otherwise on the drawings or elsewhere in these specifications.

The mechanical CONTRACTOR shall furnish and install all control wiring required

for the temperature control and/or ventilation systems.

3)
The mechanical CONTRACTOR shall furnish all motor starters for the temperature

control and/or ventilation equipment unless indicated otherwise on the electrical

drawings or elsewhere in these electrical specifications. The electrical

CONTRACTOR shall install all motor starters, except for equipment with factory

installed starters, for the temperature control and/or ventilation equipment.

4)
Where required by the National Electrical Code and/or other applicable Codes or
Authorities, and where indicated on the electrical drawings, the electrical
CONTRACTOR shall furnish and install an approved disconnecting means for al

electrically powered equipment and/or controllers for such equipment The location,
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rating, and enclosure for this disconnecting means shall be as required by the National Electrical Code and/or other applicable Codes or Authorities. The electrical CONTRACTOR shall furnish and install such disconnecting means whether the disconnecting means is or is not shown on the electrical drawings. Where the disconnecting means shown on the electrical drawings has a rating greater than the required Code rating, the greater rating device shall be installed. An approved horsepower rated fusible safety switch shall be installed where the circuit overcurrent protection does not provide overload protection for the equipment served and where required to meet the equipment's listing requirements. Manual motor starters with thermal overload protection may be used in lieu of safety switches for individual motors under 1 horsepower. The disconnecting means shall be as manufactured by General Electric, Square D, or Cutler Hammer.

5. LIGHTING FIXTURES

A.
GENERAL

1)
This section includes furnishing and installing lighting fixtures where called for on



the drawings or specified herein.

B.
FIXTURES

1)
Fixtures shall be furnished as shown in fixture schedule on drawings. It shall

specifically be the responsibility of the CONTRACTOR to verify exact type ceiling and recessing depth of all recessed fixtures, prior to any purchasing of fixtures.  

Stems shall be approved ball aligner type, swivel 30 degrees from vertical with swivel below canopy. Paint stems same color as the fixture trim. Stems in unfinished area to be conduit unpainted.

C.
BALLASTS


1)
Ballast shall be General Electric or approved equal by Jefferson, Universal, or



Advance. Ballast must be approved by E.T.L. and have a U.L and C.B.M. label,



be high power factor and have a noise level rating in accordance with I.E.S.


recommendations. Use ballasts approved for the use in fire‑rated ceilings.  Provide fuse for each individual ballast.

D. 
LAMPS

1)
Furnish and install 125 volts inside frosted incandescent lamps of proper wattage


for all outlets so designated on the drawings. Lamps to be G.E. Company,


Westinghouse, Sylvania, or Norelco.

2)
Furnish and install fluorescent and high pressure sodium of proper size and type


as shown on drawings. Lamps to be G.E. Company, Westinghouse, or Sylvania.


Fluorescent lamps shall be General Electric Wart Miser 11 or approved equals by


Sylvania, Westinghouse or Norelco.

3)
All lamps shall be installed new, immediately prior to final inspection, and shall not


be used for construction purposes.

E.
INSTALLATION

1)
Support of all fixtures shall be responsibility of this CONTRACTOR. Fixtures shall


be supported independent of ceiling from structural members of building.


CONTRACTOR shall submit typical hanging detail to ENGINEER before installing any fixtures. All grid fixtures shall be wired by flex individually to junction box and not wired fixture to fixture.

2)
Fixture conductors shall be connected by soldering and taping or by approved


connectors.

3)
All stems on fluorescent fixtures shall be installed as follows:. (except fixtures with


slide grip hangers) first and last stem in row in first knockout from end of fixture.


One stem shall be installed between each two fixtures, stem shall center joint where
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fixtures join, and attach by use of “jointing plates.” All fixtures; In continuous rows other than recessed grid type shall be connected by nipples with lock nuts and bushings.

4)
Thoroughly clean all fixture lens and reflectors Immediately prior to the final


inspection.

F.
GUARANTEE AND WARRANTY ‑ LAMPS

1)
The guarantee and warranty shall apply to lamps as follows:


a.
FLUORESCENT AND HIGH PRESSURE SODIUM: Guarantee for one year.


b.      INCANDESCENT LAMPS: Guarantee for one month.

2)
Guarantee shall begin from date of final acceptance.

END OF SECTION ‑ EC.04
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