SECTION 260519
WIRING, GENERAL - 600 VOLTS AND UNDER
SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL
1.01
SUBMITTALS

A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to Shop Drawings.

INCLUDE PARAGRAPH ABOVE AND BELOW IF EMERGENCY FEEDER CIRCUITS ARE REQUIRED BY NFPA 70 700.9(D).

B.
Shop Drawings:



1.
For Electrical Circuit Protective Systems:  Show proposed routes and installation details (include UL classification data, listing, and system number).


C.
Product Data:  Catalog sheets, specifications and installation instructions.

1.02
PRODUCT DELIVERY

A.
Mark and tag insulated conductors and cables for delivery to the site.  Include:



1.
Contractor’s name.



2.
Project title and number.



3.
Date of manufacture (month & year).



4.
Manufacturer’s name.



5.
Data which explains the meaning of coded identification (UL assigned electrical reference numbers, UL assigned combination of color marker threads, etc.).



6.
Environmental suitability information (listed or marked “sunlight resistant” where exposed to direct rays of sun; wet locations listed/marked for use in wet locations; other applications listed/marked suitable for the applications).

PART 2   PRODUCTS
2.01
INSULATED CONDUCTORS AND CABLES

A.
Date of Manufacture:  No insulated conductor more than one year old when delivered to the site will be acceptable.


B.
Acceptable Companies: General Cable Corporation., Cerro Wire & Cable Co. Inc., Prysmian Cables & Systems, or Southwire Co.

C.
Conductors:  Annealed uncoated copper or annealed coated copper in conformance with the applicable standards for the type of insulation to be applied on the conductor.  Conductor sizes No. 8 and larger shall be stranded.


D.
Types:



1.
Electric Light and Power Wiring:




a.
General:  Rated 600V, NFPA 70 Type THHN/THWN-2 or XHHW-2. 




b.
THHN/THWN-2 Gasoline and Oil Resistant:  Polyvinylchloride insulation rated 600 V with nylon jacket conforming to UL requirements for type THHN/THWN-2  insulation, with the words “GASOLINE AND OIL RESISTANT II” marked thereon.




c.
USE-2:  Dual rated heat and moisture resistant insulation rated 600 V with jacket or dual purpose insulation/protective covering conforming to UL requirements for type USE-2 service entrance cables.

TYPE MC IS AVAILABLE WITH SPECIFIC TYPES OF INSULATED CONDUCTORS, AND WITH VARIOUS TYPES OF SHEATH CONSTRUCTION.  CONSULT MANUFACTURER’S CATALOGS.  CHANGE SPECIFICATION TO SUIT.



d.
Metal-Clad Cable, NFPA 70 Article 330 Type MC:





1)
Interlocked flexible galvanized steel armor sheath, conforming to UL requirements for type MC metal clad cable.





2)
Insulated copper conductors, suitable for 600 volts, rated 90°C, one of the types listed in NFPA 70 Table 310.13(A) or of a type identified for use in Type MC cable.





3)
Internal full size copper ground conductor with green insulation.





4)
Acceptable Companies:  AFC Cable Systems Inc., Southwire, General Cable.





5)
Connectors for MC cable:  AFC Fitting Inc.’s AFC Series, Arlington Industries Inc.’s Saddle grip, or Thomas & Betts Co.’s Tite-Bite with anti-short bushings.
MI CABLE IS AVAILABLE IN SEVERAL CONFIGURATIONS AND MATERIALS.  CONSULT MANUFACTURER’S CATALOGS.
e.
MI:  AFC Cable Systems’ Type MI Cable, or Pentair Pyrotenax Mineral Insulated System 1850 Pyrotenax Cable:





1)
Copper conductors.

SYSTEM 1850 COPPER IS RATED TO 1850 DEGREES F AND IS SUITABLE FOR GENERAL USE.  STAINLESS STEEL SYSTEMS ARE AVAILABLE, RATED 2000 AND 2200 DEGREES F, AND ARE SUITED TO SOME APPLICATIONS WHERE CORROSION OR CHEMICALS MAY BE DELETERIOUS TO COPPER SHEATH.




2)
Seamless copper sheath.





3)
Two hour fire resistive rating UL system classified, listed in UL Building Materials Directory product category Electrical circuit Protective Systems (FHIT), or Fire Resistive Cables (FHJR).

INCLUDE SUBPARAGRAPH BELOW FOR AREAS WHERE INCREASED CORROSION PROTECTION IS REQUIRED.  INDICATE ON THE DRAWINGS WHERE JACKETED CABLE IS REQUIRED.




4)
PVC or HDPE jacketing (where shown on drawings).





5)
600 volt rating.





6)
Fittings and accessories as required for a complete system to suit listing and installation conditions.



2.
Class 1 Wiring:



a.
No. 18 and No. 16 AWG:  Insulated copper conductors suitable for 600 volts, NFPA 70 types KF-2, KFF-2, PAFF, PF, PFF, PGF, PGFF, PTFF, SF-2, SFF-2, TF, TFF, TFN, TFFN, ZF, or ZFF.




b.
Larger than No. 16 AWG:  Insulated copper conductors suitable for 600 volts, in compliance with NFPA 70 Article 310.




c.
Conductor with other types and thickness of insulation may be used if listed for Class 1 circuit use.



3.
Class 2 Wiring:



a.
Multiconductor Cables:  NFPA 70 Article 725, Types CL2P, CL2R, CL2.




b.
Other types of cables may be used in accordance with NFPA 70 Table 725.154(G) “Cable Substitutions”, as approved.



4.
Class 3 Wiring:




a.
Single Conductors No. 18 and No. 16 AWG:  Same as Class 1 No. 18 and No. 16 AWG conductors except that:





1)
Conductors are also listed as CL3.





2)
Voltage rating not marked on cable except where cable has multiple listings and voltage marking is required for one or more of the listings.




b.
Multiconductor Cables:  NFPA 70 Article 725, Types CL3P, 
CL3R, CL3.




c.
Other types of cables may be used in accordance with NFPA 70, Table 725.154(G) “Cable Substitutions”, as approved.

2.02
ELECTRICAL CIRCUIT PROTECTIVE SYSTEM

A.
Minimum 1-Hour Fire Rating:  A system listed in UL Building Materials Directory, product category Electrical Circuit Protective Systems (FHIT).
2.03
CONNECTORS

A.
General:



1.
Connectors specified are part of a system.  Furnish connectors and components, and use specific tools and methods as recommended by connector manufacturer to form complete connector system.



2.
Connectors shall be UL 486 A listed, or UL 486 B listed for combination dual rated copper/aluminum connectors (marked AL7CU for 75 degrees C rated circuits and AL9CU for 90 degrees C rated circuits).


B.
Splices:



1.
Spring Type:




a.
Rated 105° C, 600V; Buchanan/Ideal Industries Inc.’s B-Cap, Electrical Products Div./3M’s Scotchlok Type Y, R, G, B, O/B+, R/Y+, or B/G+, or Ideal Industries Inc.’s Wing Nuts or Wire Nuts.




b.
Rated 150° C, 600V; Ideal Industries Inc.’s High Temperature Wire-Nut Model 73B, 59B.


2.
Indent Type with Insulating Jacket:




a.
Rated 105° C, 600V; Buchanan/Ideal Industries Inc.’s Crimp Connectors, Ideal Industries Inc.’s Crimp Connectors, Penn-Union Corp.’s Penn-Crimps, or Thomas & Betts Corp.’s STA-KON.


3.
Indent Type (Uninsulated):  Anderson/Hubbell’s Versa-Crimp, VERSAtile, Blackburn/T&B Corp.’s Color-Coded Compression Connectors, Electrical Products Div./3M’s Scotchlok 10000, 11000 Series, Burndy’s Hydent, Penn-Union Corp.’s BCU, BBCU Series, or Thomas & Betts Corp.’s Compression Connectors.



4.
Connector Blocks:  NIS Industires Inc.’s Polaris System, or Thomas & Betts Corp.’s Blackburn AMT Series.



5.
Resin Splice Kits:  Electrical Products Div./3M’s Scotchcast Brand Kit Nos. 82A Series, 82-B1 or 90-B1, or Scotchcast Brand Resin Pressure Splicing Method.



6.
Heat Shrinkable Splices:  Electrical Products Div./3M’s ITCSN, Raychem Corp.’s Thermofit Type WCS, or Thomas & Betts Corp.’s SHRINK-KON Insulators.



7.
Cold Shrink Splices:  Electrical Products Div./3M’s 8420 Series.


C.
Gutter Taps:  Anderson/Hubbell’s GP/GT with GTC Series Covers, Blackburn/T&B Corp.’s H-Tap Type CF with Type C Covers, Burndy’s Polytap KPU-AC, H-Crimpit Type YH with CF-FR Series Covers, ILSCO’s GTA Series with GTC Series Covers, Ideal Industries Inc.’s Power-Connect GP, GT Series with GIC covers, NSI Industries Inc.’s Polaris System, OZ/Gedney Co.’s PMX or PT with PMXC, PTC Covers, Penn-Union Corp.’s CDT Series, or Thomas & Betts Corp.’s Color-Keyed H Tap CHT with HTC Covers.


D.
Terminals:  Nylon insulated pressure terminal connectors by Amp-Tyco/Electronics, Electrical Products Div./3M, Burndy, Ideal Industries Inc., Panduit Corp., Penn-Union Corp., Thomas & Betts Corp., or Wiremold Co.


E.
Lugs:



1.
Single Cable (Compression Type Lugs):  Copper, one or 2 hole style (to suit conditions), long barrel; Anderson/Hubbell’s VERSAtile VHCL, Blackburn/T&B Corp.’s Color-Coded CTL, LCN, Burndy’s Hylug YA, Electrical Products Div./3M Scotchlok 31036 or 31145 Series, Ideal Industries Inc.’s CCB or CCBL, NSI Industries Inc.’s L, LN Series, Penn-Union Corp.’s BBLU Series, or Thomas & Betts Corp.’s 54930BE or 54850BE Series.



2.
Single Cable (Mechanical Type Lugs):  Copper, one or 2 hole style (to suit conditions); Blackburn/T&B Corp.’s Color-Keyed Locktite Series, Burndy’s Qiklug Series, NSI Industries Inc.’s Type TL, Penn-Union Corp.’s VI-TITE Terminal Lug Series, or Thomas & Betts Corp.’s Locktite Series.



3.
Multiple Cable (Mechanical Type Lugs):  Copper, configuration to suit conditions; Burndy’s Qiklug Series, NSI Industries Inc.’s Type TL, Penn-Union Corp.’s VI-TITE Terminal Lug Series, or Thomas & Betts Corp.’s Color-Keyed Locktite Series.

2.04
TAPES

A.
Insulation Tapes:



1.
Plastic Tape:  Electrical Products Div./3M’s Scotch Super 33+ or Scotch 88, Plymouth Rubber Co.’s Plymouth/ Bishop Premium 85CW.



2.
Rubber Tape:  Electrical Products Div./3M’s Scotch  130C, or Plymouth Rubber Co.’s Plymouth/Bishop W963 Plysafe.

B.
Moisture Sealing Tape:  Electrical Products Div./3M’s Scotch 2200 or 2210, or Plymouth Rubber Co.’s  Plymouth/Bishop 4000 Plyseal-V.


C.
Electrical Filler Tape:  Electrical Products Div./3M’s Scotchfil, or Plymouth Rubber Co.’s Plymouth/Bishop 125 Electrical Filler Tape.


D.
Color Coding Tape:  Electrical Products Div./3M’s Scotch 35, or  Plymouth Rubber Co.’s Plymouth/Bishop Premium 37 Color Coding.

E.
Arc Proofing Tapes:



1.
Arc Proofing Tape:  Electrical Products Div./3M’s Scotch 77, Mac Products Inc.’s AP Series, or Plymouth Rubber Co.’s Plymouth/Bishop 53 Plyarc.



2.
Glass Cloth Tape:  Electrical Products Div./3M’s Scotch 27/Scotch 69, Mac Products Inc.’s TAPGLA 5066,, or Plymouth Rubber Co.’s Plymouth/Bishop 77 Plyglas.



3.
Glass-Fiber Cord:  Mac Products Inc’s MAC 0527.

2.05
WIRE-PULLING COMPOUNDS

A.
To suit type of insulation; American Polywater Corp.’s Polywater Series, Electric Products Div./3M’s WL, WLX, or WLW, Greenlee Textron Inc.’s, Cable Cream, Cable Gel, Winter Gel, Ideal Industries Inc.’s Yellow 77, Aqua-Gel II, Agua-Gel CW, or Thomas & Betts Corp.’s Series 15-230 Cable Pulling Lubricants, or Series 15-631 Wire Slick.

2.06
TAGS

A.
Precision engrave letters and numbers with uniform margins, character size minimum 3/16 inches high.



1.
Phenolic:  Two color laminated engraver’s stock, 1/16 inch minimum thickness, machine engraved to expose inner core color (white).



2.
Aluminum:  Standard aluminum alloy plate stock, minimum .032 inches thick, engraved areas enamel filled or background enameled with natural aluminum engraved characters.

2.07
WIRE MANAGEMENT PRODUCTS

A.
Cable Clamps and Clips, Cable Ties, Spiral Wraps, etc:  Catamount/T&B Corp., or Ideal Industries Inc.

PART 3   EXECUTION
3.01
INSTALLATION
OMIT THE EXCEPTIONS IN PARAGRAPH BELOW IF NOT APPLICABLE, OR MODIFY TO SUIT.

A.
Install conductors in raceways after the raceway system is completed.  Exceptions: Type MC, MI, or other type specifically indicated on the drawings not to be installed in raceways.


B.
No grease, oil, or lubricant other than wire-pulling compounds specified may be used to facilitate the installation of conductors.

3.02
CIRCUITING
USE PARAGRAPH BELOW FOR NEW WORK.

A.
Do not change, group or combine circuits other than as indicated on the drawings.

USE PARAGRAPH BELOW FOR REHAB. WORK WHEN ALLOWING REUSE OF EXISTING RACEWAYS.

B.
Do not change, group or combine circuits other than as indicated on the drawings except as permitted under Section 260532 when reusing existing raceways.

3.03
COMMON NEUTRAL CONDUCTOR

A.
A common neutral may be used for 2 or 3 branch circuits where the circuits are indicated on the drawings to be enclosed within the same raceway, provided each branch circuit is connected to different phase busses in the panelboard.


B.
Exceptions - The following circuits shall have a separate neutral:

LIST ADDITIONAL CIRCUITS OR INDICATE ON DRAWINGS CIRCUITS THAT REQUIRE SEPARATE NEUTRALS.


1.
Circuits containing ground fault circuit interrupter devices.



2.
Circuits containing solid state dimmers.



3.
Circuits recommended by equipment manufacturers to have separate neutrals.

3.04
CONDUCTOR SIZE

A.
Conductor Size:

INDICATE CONDUCTOR SIZES ON THE DRAWINGS IF OTHER THAN THAT LISTED.


1.
For Electric Light and Power Branch Circuits: Install conductors of size shown on drawings.  Where size is not indicated, the minimum size allowed is No. 12 AWG.



2.
For Class 1 Circuits:




a.
No. 18 and No. 16 AWG may be used provided they supply loads that do not exceed 6 amps (No. 18 AWG), or 8 amps (No. 16 AWG).




b.
Larger than No. 16 AWG:  Use to supply loads not greater than the ampacities given in NFPA 70 Section 310.15.



3.
For Class 2 Circuits:  Any size to suit application.



4.
For Class 3 Circuits:  Minimum No. 18 AWG.

3.05
COLOR CODING
CHANGE 120/208 TO 120/240 IF REQUIRED.

A.
Color Coding for 120/208 Volt Electric Light and Power Wiring:



1.
Color Code:




a.
2 wire circuit - black, white.




b.
3 wire circuit - black, red, white.




c.
4 wire circuit - black, red, blue, white.



2.
White to be used only for an insulated grounded conductor (neutral).  If neutral is not required use black and red, or black, red and blue for phase to phase circuits.




a.
“White” for Sizes No. 6 AWG or Smaller:





1)
Continuous white outer finish, or:





2)
Three continuous white stripes on other than green insulation along its continuous length.




b.
“White” for Sizes Larger Than No. 6 AWG:





1)
Continuous white outer finish, or:





2)
Three continuous white stripes on other than green insulation along its continuous length, or:





3)
Distinctive white markings (color coding tape) encircling the conductor, installed on the conductor at time of its installation.  Install white color coding tape at terminations, and at 1’ 0” intervals in gutters, pullboxes, and manholes.



3.
Colors (Black, Red, Blue):




a.
For Branch Circuits:  Continuous color outer finish.




b.
For Feeders:





1)
Continuous color outer finish, or:





2)
Color coding tapes encircling the conductors, installed on the conductors at time of their installation.  Install color coding tapes at terminations, and at 1’ 0” intervals in gutter, pullboxes, and manholes.


B.
Color Coding For 277/480 Volt Electric Light and Power Wiring:



1.
Color Code:




a.
2 wire circuit – brown, gray.




b.
3 wire circuit – brown, yellow, gray.




c.
4 wire circuit – brown, yellow, orange, gray.



2.
Gray to be used only for an insulated grounded conductor (neutral).  If neutral is not required use brown and yellow, or brown, yellow and orange for phase to phase circuits.




a.
“Gray” For Sizes No. 6 AWG or Smaller.





1)
Continuous gray outer finish.




b.
“Gray” For Sizes Larger Than No. 6 AWG:





1)
Distinctive gray markings (color coding tape) encircling the conductor, installed on the conductor at time of its installation.  Install gray color coding tape at terminations, and at 1’ 0” intervals in gutters, pullboxes, and manholes.




c.
Colors (Brown, Yellow, Orange):




d.
For Branch Circuits:  Continuous color outer finish.




e.
For Feeders:





1)
Continuous color outer finish, or:





2)
Color coding tapes encircling the conductors, installed on the conductors at the time of their installation.  Install color coding tapes at terminations, and at 1’ 0” intervals in gutters, pullboxes, and manholes.


C.
More Than One Nominal Voltage System Within A building:  Permanently post the color coding scheme at each branch-circuit panelboard.


D.
Existing Color Coding Scheme:  Where an existing color coding scheme is in use, match the existing color coding if it is in accordance with the requirements of NFPA 70.
E.
Color Code For Wiring Other Than Electric Light and Power: In accordance with ICEA standard S-73-532 (NEMA WC57-2004).  Other coding methods may be used, as approved.

3.06
IDENTIFICATION

A.
Identification Tags:  Use tags to identify feeders and designated circuits.  Install tags so that they are easily read without moving adjacent feeders or requiring removal of arc proofing tapes.  Attach tags with non-ferrous wire or brass chain.



1.
Interior Feeders:  Identify each feeder in pullboxes and gutters.  Identify by feeder number and size.



2.
Exterior Feeders:  Identify each feeder in manholes and in interior pullboxes and gutters.  Identify by feeder number and size, and also indicate building number and panel designation from which feeder originates.



3.
Street and Grounds Lighting Circuits:  Identify each circuit in manholes and lighting standard bases.  Identify by circuit number and size, and also indicate building number and panel designation from which circuit originates.


B.
Identification Plaque: Where a building or structure is supplied by more than one service, or has any combination of feeders, branch circuits, or services passing through it, install a permanent plaque or directory at each service, feeder and branch circuit disconnect location denoting all other services, feeders, or branch circuits supplying that building or structure or passing through that building or structure and the area served by each.

3.07
WIRE MANAGEMENT

A.
Use wire management products to bundle, route, and support wiring in junction boxes, pullboxes, wireways, gutters, channels, and other locations where wiring is accessible.

3.08
EQUIPMENT GROUNDING CONDUCTOR

A.
Install equipment grounding conductor:



1.
Where specified in other Sections or indicated on the drawings.



2.
In conjunction with circuits recommended by equipment manufacturers to have equipment grounding conductor.


B.
Equipment grounding conductor is not intended as a current carrying conductor under normal operating circumstances.


C.
Color Coding For Equipment Grounding Conductor:



1.
Color Code:  Green.



2.
“Green” For sizes No. 6 AWG or Smaller:




a.
Continuous green outer finish, or:




b.
Continuous green outer finish with one or more yellow stripes, or:




c.
Bare copper (see exception below).



3.
“Green” For Sizes Larger Than No. 6:




a.
Stripping the insulation or covering from the entire exposed length (see exception below).




b.
Marking the exposed insulation or covering with green color coding tapes.




c.
Identify at each end and at every point where the equipment grounding conductor is accessible.

REFERENCES FOR SUBPARAGRAPH BELOW ARE NFPA 70 ARTICLE 517-HEALTH CARE FACILITIES, 518-PLACES OF ASSEMBLY, 547-AGRICULTURAL BUILDINGS, 555-MARINAS AND BOATYARDS.


4.
Exception For use of Bare Copper:  Not allowed for use where NFPA 70 specifically requires equipment grounding conductor to be insulated, or where specified in other Sections or indicated on the drawings to be insulated.

3.09
SPECIAL GROUNDING CONDUCTORS

REFERENCES FOR PARAGRAPHS BELOW ARE NFPA 70 250-146 (d) ISOLATED RECEPTACLES, 530-73 (b) ISOLATED GROUND RECEPTACLES, 640-2 DEFINITIONS, 640-7 (c) ISOLATED GROUND RECEPTACLES.

REFER TO NFPA 70 ARTICLE 517-160 IF ISOLATED POWER SYSTEMS ARE USED (OTHER COLOR AND  METHODS ARE REQUIRED).

A.
Technical Power System Grounding (Equipment grounding conductor isolated from the premises grounded conductor except at a single grounded termination point):  Install an insulated grounding conductor running with the circuit conductors for isolated receptacles or utilization equipment requiring an isolated ground:



1.
Color Code:  Green.



2.
“Green” For Isolated Grounding Conductor:




a.
Continuous green outer finish, or:




b.
Continuous green outer finish with one or more yellow stripes, and:




c.
Different than the “green” used for the equipment grounding conductor run with the circuit (where required).



3.
Install label at every point where the conductor is accessible, identifying it as an “Isolated Grounding Conductor”.

3.10
ARC PROOFING

A.
Where indicted on the drawings, arc proof feeders installed in a common pullbox or manhole as follows:



1.
Arc proof new feeders.



2.
Arc proof existing feeders that are spliced to new feeders.



3.
Arc proof each feeder as a unit (except feeders consisting of multiple sets   
of conductors).



4.
Arc proof feeders consisting of multiple sets of conductors by arc proofing each set of conductors as a unit.



5.
Arc proof feeders with half-lapped layer of 55 mils thick arc proofing tape and random wrapped or laced with glass cloth tape or glass-fiber cord.  For arc proofing tape less than 55 mils thick, add layers to equivalent of 55 mils thick arc proofing tape.

3.11
INSULATED CONDUCTOR AND CABLE SCHEDULE - TYPES AND USE

A.
Electric Light and Power Circuits:




1.
Type THHN/THWN-2 or XHHW-2. :  Wiring in dry or damp locations (except where special type insulation is required).



2.
THHN/THWN-2, XHHW-2, or USE-2:  Wiring in wet locations (except where type USE-2 insulated conductors are specifically required, or special type insulation is required).



3.
THHN/THWN-2:  Wiring installed in existing raceway systems (except where special type insulation is required).



4.
THHN/THWN-2 or XHHW-2:  Wiring for electric discharge lighting circuits (fluorescent, HID), except where fixture listing requires wiring rated higher than 90° C.



5.
THHN/THWN-2 Marked “Gasoline and Oil Resistant”:  Wiring to gasoline and fuel oil pumps.



6.
USE-2: Wiring indicated on the drawings to be direct burial in earth.



7.
USE-2 Marked “Sunlight Resistant”:




a.
Service entrance wiring from overhead service to the service equipment.




b.
Wiring exposed to the weather and unprotected (except where special type insulation is required).



8.
MC:




a.
Branch circuit wiring in wood framed construction (wood joists and wood stud partitions):





1)
Install conductors parallel with joists or studs and attach to the side of these timbers by galvanized straps spaced not more than 6 feet apart.





2)
Install conductors through holes bored in the center of the timbers when running at right angles to joists or studs.





3)
Do not attach the conductors to the edge of joists or studs.




b.
Branch circuit wiring in movable metal partitions and movable gypsum partitions.





1)
Install conductors in accordance with partition manufacturer’s recommendations.

USE SUBPARAGRAPH BELOW WHEN ALLOWING INSTALLATION OF MC CABLE IN METAL STUD PARTITIONS.




c.
Branch circuit wiring in metal stud partitions:





1)
Install conductors parallel with studs and attach to the side by galvanized straps spaced not more than 6 feet apart.





2)
Install conductors through holes bored in the center of the metal member when running at right angles to studs.






a)
Conductors shall be protected by listed bushings or listed grommets covering all metal edges.





3)
Do not attach the conductors to the edge of studs.



9.
MI:




a.
Wiring for underplaster extensions.




b.
Wiring in areas where indicated on drawings.




c.
Where MI cable is installed in areas subjecting cable to corrosion, use PVC or HDPE jacketed MI cable (nonmetallic jacketed cable is not suitable for use in ducts, plenums or other spaces used for environmental air).

PARAGRAPH BELOW IS APPLICABLE FOR ASSEMBLY OCCUPANCIES GREATER THAN 1000 PERSONS OR IN BUILDINGS ABOVE 75 FEET.  REFER TO NFPA 70 700-9 (d) FOR PARAMETERS AND ALTERNATIVES.

NFPA 101 7.2.13.7 REQUIRES ELEVATOR POWER AND CONTROL WIRING TO BE LOCATED AND PROPERLY PROTECTED TO ENSURE AT LEAST 1 HOUR OF OPERATION IN THE EVENT OF A FIRE.  SIMILAR REQUIREMENTS FOR ELEVATOR COMMUNICATIONS WIRING (7.2.13.8).
IDENTIFY THE EMERGENCY FEEDER CIRCUITS AND OTHER  FIRE RATED WIRING ON THE DRAWINGS.  CHANGE THE TITLE OF THE PARAGRAPHS BELOW TO ENCOMPASS ALL WIRING THAT IS REQUIRED TO HAVE FIRE RATINGS.

B.
Emergency Feeder Circuits:  Use electrical circuit protective system.


C.
Class 1 Circuits:  Use Class 1 wiring specified in Part 2 (except where special type insulation is required).


D.
Class 2 Circuits:  Use Class 2 wiring specified in Part 2 (except where special type insulation is required).


E.
Class 3 Circuits:  Use Class 3 wiring specified in Part 2 (except where special type insulation is required).

3.12
CONNECTOR SCHEDULE - TYPES AND USE

A.
Temperature Rating:  Use connectors that have a temperature rating, equal to, or greater than the temperature rating of the conductors to which they are connected.


B.
Splices:



1.
Dry Locations:




a.
For Conductors No. 8 AWG or Smaller:  Use spring type pressure connectors, indent type pressure connectors with insulating jackets, or connector blocks (except where special type splices are required).




b.
For Conductors No. 6 AWG or Larger:  Use connector blocks or uninsulated indent type pressure connectors.  Fill indentions in uninsulated connectors with electrical filler tape and apply insulation tape to insulation equivalent of the conductor, or insulate with heat shrinkable splices or cold shrink splices.




c.
Gutter Taps in Panelboards:  For uninsulated type gutter taps fill indentions with electrical filler tape and apply insulation tape to insulation equivalent of the conductor, or insulate with gutter tap cover.



2.
Damp Locations:  As specified for dry locations, except apply moisture sealing tape over the entire insulated connection (moisture sealing tape not required if heat shrinkable splices or cold shrink splices are used).



3.
Wet Locations:  Use uninsulated indent type pressure connectors and insulate with resin splice kits, cold shrink splices or heat shrinkable splices.  Exception:  Splices above ground which are totally enclosed and protected in NEMA 3R, 4, 4X enclosures may be spliced as specified for damp locations.


C.
Terminations:



1.
For Conductors No. 10 AWG or Smaller:  Use terminals for:




a.
Connecting wiring to equipment designed for use with terminals.



2.
For Conductors No. 8 AWG or Larger:  Use compression or mechanical type lugs for:




a.
Connecting cables to flat bus bars.




b.
Connecting cables to equipment designed for use with lugs.



3.
For Conductor Sizes Larger Than Terminal Capacity On Equipment:  Reduce the larger conductor to the maximum conductor size that terminal can accommodate (reduced section not longer than one foot).  Use compression or mechanical type connectors suitable for reducing connection.

END OF SECTION
THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

1.
Indicate on the drawings an equipment grounding conductor installed in underground raceway when equipment grounding is required for the load being served.  (Do not depend on underground ferrous metal raceways as the equipment grounding conductor).

2.
Codes,  Standards, and References applicable to wiring:


a.
National Fire Protection Association (NFPA):



1)
NFPA 70 National Electrical Code.


b.
Underwriters Laboratories, Inc.:



1)
UL 13 Power Limited Circuit Cables.



2)
UL 44 Thermoset-Insulated Wires and Cables.



3)
UL 83 – Thermoplastic Insulated Wire and Cables.



4)
UL 486 A Wire Connectors for Use with Copper Conductors.



5)
UL 486 B Wire Connectors and Soldering Lugs for Use with Aluminum Conductors.



6)
UL 486 C Splicing Wire Connectors.



7)
UL 486 D Insulated Wire Connector Systems for Underground Use or in Damp or Wet Locations.



8)
UL 486 E Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors.



9)
UL 493 Thermoplastic-Insulated Underground Feeder and Branch Circuit Cables.



10)
UL 510 Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape.



11)
UL 854 Service-Entrance Cables.\



12)
UL 1569 Metal-Clad Cables.


c.
National Electrical Manufacturers Association (NEMA):



1)
WC-30 Color Coding of Wires and Cables.



2)
ICEA/S-73-532/NEMA WC-57 Control Cables.



3)
ICEA/S-95-658/NEMA WC-70 Nonshielded 0-2kV Cables.
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