
SECTION 260532

INTERIOR RACEWAYS, FITTINGS, AND ACCESSORIES

ALWAYS INCLUDE SECTION 078400 - FIRESTOPPING.

INCLUDE SECTION 099102 - PAINTING, WHEN APPLICABLE.

SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

1.01
REFERENCES


A.
NFPA, NEMA, ANSI, and UL.

1.02
SUBMITTALS


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

INCLUDE ARTICLE BELOW IF PLASTIC COATED RIGID METAL CONDUIT IS USED.
1.03
MAINTENANCE


A.
Spare Parts:  Furnish the following items in the manufacturer’s original containers labeled with the names of the items and locations where the items would be used.  Store them at the site where directed:



1.
Touch up coating compound for plastic coated rigid metal conduit (one spray type can and one non-spray can with brush top).

PART 2   PRODUCTS

2.01
RACEWAYS


A.
Rigid Ferrous Metal Conduit:  Steel, hot dipped galvanized on the outside and inside, UL categorized as Rigid Ferrous Metal Conduit (identified on UL Listing Mark as Rigid Metal Conduit - Steel or Rigid Steel Conduit), by Allied Tube & Conduit Corp., Republic Conduit, or Wheatland Tube Co. 


B.
Intermediate Ferrous Metal Conduit:  Steel, galvanized on the outside and enameled on the inside, UL categorized as Intermediate Ferrous Metal Conduit (identified on UL Listing Mark as Intermediate Metal Conduit or IMC), by Allied Tube & Conduit Corp., Republic Conduit, or Wheatland Tube Co.


C.
Electrical Metallic Tubing:  Steel, galvanized on the outside and enameled on the inside, UL categorized as Electrical Metallic Tubing (identified on UL Listing Mark as Electrical Metallic Tubing), by Allied Tube & Conduit Corp Republic Conduit, or Wheatland Tube Co.


D.
Flexible Metal Conduit:  Galvanized steel strip shaped into interlocking convolutions, UL categorized as Flexible Metal Conduit (identified on UL Listing Mark as Flexible Steel Conduit or Flexible Steel Conduit Type RW), by AFC Cable Systems Inc., Anamet Electrical Inc., Electri-Flex Co., or International Metal Hose Co.


E.
Liquid-tight Flexible Metal Conduit: UL categorized as liquid-tight flexible metal conduit (identified on UL Listing Mark as Liquid-Tight Flexible Metal Conduit, also specifically marked with temperature and environment application data), by AFC Cable Systems Inc., Anamet Electrical Inc., Electri-Flex Co., or Universal Metal Hose Co.


F.
Rigid Nonmetallic PVC Conduit, Fittings, and Accessories: UL categorized as Rigid Nonmetallic, Schedule 40 and Schedule 80 PVC conduit (identified on UL Listing Mark as Rigid Nonmetallic Conduit Aboveground and Underground Schedule 40; Rigid Nonmetallic Conduit Aboveground and Underground Extra Heavy Wall Schedule 80), by Beck Mfg./Picoma Industries, Cantex Inc., Carlon/Div. Of Lamson and Sessions, Ipex Inc., National Pipe & Plastics Inc., or Queen City Plastics Inc.


G.
Surface Metal Raceway, Fittings and Accessories:  By Thomas & Betts Corp., Mono-Systems Inc. or Wiremold Co.  Area and conductor capacity indicated for each size raceway is for reference.  Follow manufacturer’s recommended raceway capacity for all types and sizes of conductors:



1.
Size 1:  Nominal area .3 sq. in. min., 4 No. 12 THW max.; Thomas & Betts B400, Mono-Systems SMS 700, or Wiremold’s V700.



2.
Size 2:  Nominal area .75 sq. in. min., 11 No. 12 THW max.; Thomas & Betts SR250, Mono-Systems SMS2100, Wiremold’s 2100.



3.
Size 3:  Nominal area 2.8 sq. in. min., 43 No. 12 THW max.; Thomas & Betts SR500, Mono-Systems SMS3200, or Wiremold’s G3000.



4.
Size 4:  Nominal area 7.5 sq. in. min., 119 No. 12 THW max.; Thomas & Betts SR600, Mono-Systems SMS4200, or Wiremold’s G4000.



5.
Size 5:  Nominal area 15.9 sq. in. min., 252 No. 12 THW max.; Thomas & Betts SR700, Mono-Systems SMS4400, or Wiremold’s G6000.


H.
Multioutlet Assembly, Fittings and Accessories:

OUTLET SPACING OF 6, 9, 18 INCHES ALSO AVAILABLE FOR TYPE 1.  CHANGE OUTLET SPACING TO SUIT INSTALLATION.


1.
Type 1:  Mono-System Inc.’s Snap Strip 1900 Series, or Wiremold Co.’s Plugmold 2000 System, nominal 1-9/32 inch wide base in 3, 5, 6, or 10 foot lengths or combinations to suit installation.  Outlets in cover, spaced 12 inches on center.



2.
Type 2:  Mono-Systems Inc’s SnapMark SMS 2100 Series, or Wiremold Co.’s 2100 System, nominal 1-1/4 inch wide base in 10 foot lengths joined to suit installation.  Outlet spacing as indicated on drawings.



3.
Type 3:  Mono-Systems Inc.’s SnapMark SMS3200 Series, or Wiremold Co.’s G3000 System, nominal 2-3/4 inch wide raceway base and cover in 5 or 10 foot lengths, joined to suit installation.  Outlet types and spacing as indicated on drawings.

BASE DIVIDER CAN BE USED WITH TYPE 4 TO SEPARATE POWER AND LOW POTENTIAL CIRCUITS.


4.
Type 4:  Mono-Systems Inc.’s SnapMark SMS4200 Series, or Wiremold Co.’s G4000 System, nominal 4-3/4 inch wide by 1-3/4 inch deep raceway base and cover in 5 or 10 foot lengths, joined to suit installation.  Outlet types and spacing as indicated on drawings.



5.
Type 5:  Mono-Systems Inc.’s SnapMark SMS4400 Series, or Wiremold Co.’s G6000 System, nominal 4-3/4 inch wide by 3-9/16 inch deep raceway base in 5 or 10 foot lengths, joined to suit installation.  Outlet types and spacing as indicated on drawings.

I.
Wireways, Fittings and Accessories:



1.
NEMA 1 (Without Knockouts):  Square D Co.’s Class 5100, Cooper B-Line, Hubbell/Wiegmann’s HS Series or equivalent as manufactured by Pentair/Hoffman

J.
Plastic Coated Rigid Metal Conduit, Fittings, and Accessories:  Rigid ferrous metal conduit, fittings, and accessories coated with 40 mils thick polyvinylchloride coating; Ocal/T&B Corp.’s Ocal-Blue System, PCD Inc.’s KorKap, KorKap XL, or Robroy Industries’ Plasti-bond or Perma-Cote System.


K.
Chrome Plated Conduit and Fittings:



1.
Everdur silicon bronze conduit cut to size required, threaded, reamed, etc. so that conduit is finished and ready for installation except for chrome plating.  Chrome plate conduit with .2 mils copper followed by .5 mils nickel and .1 to .2 mils chromium.




a.
Fittings, hangers, etc. made of silicon bronze metal by Cooper/Crouse Hinds, chrome plated as specified for silicon bronze conduit.


L.
Stainless Steel Conduit and Fittings:  UL listed Type 304 or Type 316 stainless steel to suit application., as produced by Calbrite, or Gibson Stainless & Specialty Inc.

2.02
FITTINGS AND ACCESSORIES


A.
Insulated Bushings:



1.
Threaded, malleable iron/zinc electroplate with 105 degrees C minimum plastic insulated throat; Appleton Electric Co.’s BU50I Series, Cooper/Crouse-Hinds’ 1031 Series, OZ/Gedney Co.’s IBC-50 Series, Raco Inc.’s 1132 Series, Steel City/T & B Corp.’s BI-901 Series, or Thomas & Betts Corp.’s 1222 Series.



2.
Threaded malleable iron with 150 degrees C plastic throat; Appleton Electric Co.’s BU501 Series, Cooper/Crouse-Hinds’ H1031 Series, or OZ/Gedney Co.’s IBC-50 Series.


B.
Plastic Bushings for 1/2 and 3/4 Inch Conduit:



1.
105 degrees C minimum temperature rating; Appleton Electric Co.’s BBU50, BBU75, Blackburn (T & B Corp.’s) 50 BB, 75 BB, Cooper/Crouse-Hinds’ 931,932, or OZ/Gedney Co.’s IB-50, IB-75, Raco Inc.’s 1402, 1403, Steel City/T & B Corp.’s BU-501, BU-502, or Thomas & Betts Corp.’s 222, 223.



2.
150 degrees C temperature rating; Appleton Electric Co.’s BBU50H, BBU75H, Cooper/Crouse-Hinds’ H-931, H-932, or OZ/Gedney Co.’s A-50, A-75.


C.
Insulated Grounding Bushings:



1.
Threaded, malleable iron/zinc electroplate with 105 degrees C minimum plastic insulated liner, and ground lug; Appleton Electric Co.’s GIB-50 Series, Cooper/Crouse-Hinds’ GLL Series, OZ/Gedney Co.’s IBC-50L Series, Raco Inc.’s 1212 Series, Steel City/T & B Corp.’s BG-801 (1/2 to 2”) Series, or Thomas & Betts Corp.’s 3870.



2.
Threaded malleable iron/zinc electroplate with 150 degrees C plastic insulated liner, and ground lug; Appleton Electric Co.’s GIB Series, Cooper/Crouse-Hinds’ HGLL Series, or OZ/Gedney Co.’s IBC-50L Series, or Thomas & Betts Corp.’s 3870.


D.
Connectors and Couplings:



1.
Locknuts:  UL, steel/zinc electroplate; Appleton Electric Co.’s BL-50 Series, Cooper/Crouse-Hinds’ 11 Series, OZ/Gedney Co.’s 1-50S Series, Raco Inc.’s 1002 Series, Steel City/T&B Corp.’s LN-101 Series, or Thomas & Betts Corp.’s 141 Series.



2.
Grounding Wedge:  Thomas & Betts Corp.’s 3650 Series.



3.
Couplings For Rigid Metal and IMC Conduit:  Standard galvanized threaded couplings as furnished by conduit manufacturer, Allied Tube & Conduit Corp.’s Kwik-Couple, or Thomas & Betts Corp.’s Shamrock.

  

4.
Three Piece Conduit Coupling For Rigid Metal and IMC Conduit:  Steel, malleable iron, zinc electroplate; Allied Tube & Conduit Corp.’s Kwik-Couple, Appleton Electric Co.’s EC-50 Series, Cooper/Crouse-Hinds’ 190M Series, OZ/Gedney Co.’s 4-50 Series, Raco Inc.’s 1502 Series, Steel City/T & B Corp.s EK-401 Series, or Thomas & Betts Corp.’s 675 Series.



5.
Electrical Metallic Tubing Couplings and Insulated Connectors: Compression type, steel/zinc electroplate; Appleton Electric Co.’s TW-50CS1, TWC-50CS Series, Cooper/Crouse-Hinds’ 1650, 660S Series, Raco Inc.’s 2912, 2922 Series, Steel City/T & B Corp.’s TC-711 Series, or Thomas & Betts Corp.’s 5120, 5123 Series. 



6.
Flexible Metal Conduit Connectors:  Arlington Industries Inc.’s Saddle-Grip, OZ/Gedney Co.’s C-8T, 24-34T, ACV-50T Series, or Thomas & Betts Corp.’s Nylon Insulated Tite-Bite Series.



7.
Liquid-tight Flexible Metal Conduit Connectors:  Steel, malleable iron, zinc electroplate, insulated throat; Appleton Electric Co.’s STB Series, Cooper/Crouse-Hinds’ LTB Series, OZ/Gedney Co.’s 4Q-50T Series, Raco Inc.’s 3512 Series, Steel City/T & B Corp.’s LT-701 Series, or Thomas & Betts Corp.’s 5332 Series.


E.
Conduit Bodies (Threaded):



1.
Malleable Iron/Zinc Electroplate:  Zinc electroplate malleable iron or cast iron alloy bodies with zinc electroplate steel covers; Appleton Electric Co.’s Unilets, Cooper/Crouse-Hinds’ Condulets, OZ/Gedney Co.’s Conduit Bodies, or Thomas & Betts Corp.’s Conduit Bodies.


F.
Expansion Fittings:



1.
Malleable Iron, Zinc Electroplate Finish:  Appleton Electric Co.’s XJ or OZ/Gedney Co.’s AX (TX for EMT), with external bonding jumper.



2.
Electrogalvanized Steel:  Cooper/Crouse-Hinds’ XJG (XJG-EMT for EMT), or Thomas & Betts Corp.’s XJG, with internal grounding.


G.
Deflection Fittings:  Appleton Electric Co.’s DF, Cooper/Crouse-Hinds’ XD, or OZ/Gedney Co.’s Type DX.


H.
Hazardous Location Fittings:



1.
Sealing Fittings:  Appleton Electric Co.’s EYS, ESU w/Kwiko sealing compound and fiber filler, Cooper/Crouse-Hinds’ EYS, EZS w/Chico A sealing compound and Chico X filler, OZ/Gedney Co.’s EY, EYA with EYC sealing compound and EYF damming fiber, or Thomas & Betts Corp.’s. EYS w/Chico A sealing compound and Chico X filler.



2.
Other Type Fittings:  As required to suit installation requirements, by Appleton Electric Co., Cooper/Crouse-Hinds, OZ/Gedney Co, or Thomas & Betts Corp.


I.
Sealant for Raceways Exposed to Different Temperatures:  Sealing compounds and accessories to suit installation; Appleton Electric Co.’s DUC, or Kwiko Sealing Compound with fiber filler, Cooper/Crouse-Hinds’ Chico A Sealing Compound with Chico X fiber, Electrical Products Division 3M Scotch products, OZ Gedney Co.’s DUX or EYC sealing compound with EYF damming fiber, or Thomas & Betts Corp.’s Blackburn DX.


J.
Vertical Conductor Supports:  Kellems/Hubbell Inc.’s Conduit Riser Grips, or OZ/Gedney Co.’s Type M, Type R.


K.
Pulling-In-Line For Installation in Spare and Empty Raceways:  Polypropylene monofilament utility line; Greenlee Textron Inc.’s Poly Line 430, 431, or Ideal Industries Powr-Fish Pull-Line 31-340 Series.

PART 3   EXECUTION

3.01
RACEWAY INSTALLATION - GENERAL

USE PARAGRAPH BELOW FOR NEW WORK.

A.
Number of Raceways:  Do not change number of raceways to less than the number indicated on the drawings.



1.
Each raceway shall enclose one circuit unless otherwise indicated on the drawings.

USE PARAGRAPH BELOW AND ITS SUBPARAGRAPHS FOR REHAB WORK WHEN ALLOWING REUSE OF EXISTING RACEWAYS.  SEE INFORMATION AT END OF SECTION, SPECIFICALLY “WHEN PERMITTING REUSE OF EXISTING RACEWAYS”.

B.
Number of Raceways:  Do not change number of raceways to less than the number indicated on the drawings except when appropriate for advantageous reuse of existing exposed and concealed raceways (the contract documents do not indicate location, number, size or condition of existing raceways).  Existing raceways may be reused if the following conditions are met:



1.
The existing raceway must be of adequate size for the new conductors to be installed as per NFPA 70 Chapter 9, Tables 1, 4, & 5; Annex C, Tables C1-C12a.  More circuits may be enclosed by existing raceways than the circuiting shown on the drawings provided conductor sizes are increased to compensate for derating (adjustment factors) and other considerations required by NFPA 70 Article 310-15.



2.
Remove existing conductors.



3.
Demonstrate to the Director’s Representative that the existing raceway is clear of obstructions and in good condition.



4.
Check ground continuity.  When ground continuity of existing raceway is inadequate install insulated grounding bushings, grounding wedges, bonding straps, grounding jumpers or equipment grounding conductors to establish effective path to ground.



5.
Install insulated bushings to replace damaged or missing bushings.  Replace non-insulated bushings with insulated bushings on raceway sizes 1 inch and larger.



6.
Install vertical conductor supports to replace existing or missing vertical conductor supports.



7.
Install extension rings on existing boxes when the number of new conductors installed therein exceeds NFPA 70 requirements.



8.
Furnish the Director’s Representative with marked up drawings showing size and routing of existing raceways with number and size of new conductors installed therein.  The drawings will be forwarded to the design engineer for verification of NFPA 70 compliance.


C.
Raceways for Future Use (Spare Raceways and Empty Raceways):  Draw fish tape through raceways in the presence of the Director’s Representative to show that the raceway is clear of obstructions.



1.
Leave a pulling-in line in each spare and empty raceway.


D.
Conduit Installed Concealed:



1.
Install conduit concealed unless otherwise indicated on the drawings.

USE THE SUBPARAGRAPH BELOW IN CONJUNCTION WITH EXISTING CONSTRUCTION. 



2.
Existing Construction:




a.
Run conduit in existing chases and hung ceilings.




b.
If conduit cannot be installed concealed due to conditions encountered in the building, report such conditions and await approval in writing before proceeding.



3.
New Construction:




a.
Run conduit in the ceilings, walls, and partitions.

USE SUBPARAGRAPH BELOW IF PROJECT REQUIREMENTS DO NOT ALLOW CONDUIT TO BE RUN EMBEDDED IN CONCRETE SLAB.



b.
Conduit may not be installed in concrete floor slab (concrete slabs that are both ceilings and floors shall be treated as floor slabs).

USE SUBPARAGRAPHS BELOW IF CONDUIT MAY BE RUN IN SLABS AND MODIFY TO SUIT TYPE OF CONCRETE FLOOR SLABS.  AS WRITTEN, IT IS USUALLY APPROPRIATE FOR NON-STRUCTURAL SLABS.  IT MAY NOT BE APPROPRIATE FOR STRUCTURAL SLABS.  COORDINATE WITH STRUCTURAL ENGINEERS.  CHECK PLACEMENT OF REINFORCEMENT AND SLAB THICKNESS.  VERIFY THAT CONDUITS WILL BE COVERED WITH MINIMUM OF 1-1/2 INCHES OF CONCRETE.  COORDINATE WITH ARCHITECTS. IF SLAB IS PART OF FIRE RATING, HAVE ARCHITECTS INCREASE THICKNESS OF SLAB TO ALLOW FOR CONDUIT.



c.
Install conduit in concrete slabs, under slabs on grade, or under slabs above finished ceilings where indicated on the drawings.  Concrete slabs that are both ceilings and floors shall be treated as floor slabs.





1)
Conduit in Slab:  Run 3/4 inch conduit in the slab where placement of reinforcement and slab thickness is sufficient to allow 1-1/2 inches of concrete cover over conduit, otherwise run conduit under slab.  Run conduit one inch and larger in the slab in the specific location(s) where it is indicated on the drawing to be run in the slab, otherwise run conduit under slab.

INDICATE ON DRAWINGS SPECIFIC LOCATION OF CONDUIT ONE INCH AND LARGER TO BE INSTALLED IN SLAB.





a)
Run conduit under reinforcement where reinforcement is in upper portion or middle of slab.






b)
Run conduit over reinforcement where reinforcement is in lower portion of slab.






c)
Run conduit between reinforcement where reinforcement is in upper and lower portions of slab.






d)
Separate parallel conduits minimum of 2 inches so that each conduit will be enveloped in concrete.






e)
Pass conduit over steel beams, if any, parallel with the reinforcement.






f)
Tie down conduit to avoid movement during placement of concrete.






g)
Demonstrate to the Director’s Representative that conduit has been placed to allow minimum of 1-1/2 inches of concrete cover.





2)
Conduit Under Slab on Grade:






a)
Run conduit under vapor barrier, if any.






b)
Install equipment grounding conductor in each conduit.  Bond at boxes and equipment to which conduit is connected.





3)
Conduit Under Slab, Above Finished Ceiling:






a)
Attach conduit to bottom of slab or structure supporting the slab.






b)
Firestop through-penetrations of the slab.



4.
If any portions of the conduit system cannot be installed concealed due to conditions encountered in the building, report such conditions and await approval in writing before proceeding.


D.
Conduits Penetrating Concrete Floor Slabs (Concrete slabs that are both ceilings and floors shall be treated as floor slabs):



1.
Provide a minimum of 2 inches between conduits that vertically penetrate elevated concrete slabs.

IF SUBPARAGRAPH BELOW IS APPROPRIATE, SHOW LOCATIONS AND SPECIFY TYPE AND RATING OF FIREPROOFING.  COORDINATE WITH ARCHITECT.  ALSO COORDINATE WITH SECTION 078400 - FIRESTOPPING.


2.
Provide firestopping and spray on fireproofing at locations where conduits penetrate surface of floor slab and slab is part of fire rating required for construction.


E.
Conduit Installed Exposed:



1.
Install conduit exposed where indicated on the drawings.



2.
Install conduit tight to the surface of the building construction unless otherwise indicated or directed.



3.
Install vertical runs perpendicular to the floor.



4.
Install runs on the ceiling perpendicular or parallel to the walls.



5.
Install horizontal runs parallel to the floor.



6.
Do not run conduits near heating pipes.



7.
Installation of conduit directly on the floor will not be permitted.


F.
Conduit Size:  Not smaller than 3/4 inch electrical trade size.  Where type FEP, THHN, THWN, THWN-2, XHH, XHHW, or XHHW-2 conductors are specified for use under Section 260519, the minimum allowable conduit size for new Work shall be based on Type THW conductors.


G.
Conduit Bends:  For 3/4 inch conduits, bends may be made with manual benders.  For all conduit sizes larger than 3/4 inch, manufactured or field fabricated offsets or bends may be used.  Make field fabricated offsets or bends with an approved hydraulic bender.

3.02
RACEWAY INSTALLATION - SPECIAL AREAS

FOR PARAGRAPH BELOW REFER TO NFPA ARTICLE 300.7(A).

A.
Raceways Exposed to Different Temperatures:  Where portions of an interior raceway system are exposed to widely different temperatures, seal interior and exterior of raceway to prevent circulation of air from a warmer to a colder section through the raceway installation.



1.
Refrigerated Rooms:  Install conduit body or junction box in the raceway system on warm side of refrigerated room.  After conductors are installed, seal interior of the raceway at the conduit body or junction box.



2.
Heated Areas to Unheated Areas:  After conductors are installed, seal interior of the raceway at the nearest conduit body, outlet or junction box in the heated area adjoining the unheated area.


B.
Conduit for Prefabricated Walk-In Refrigeration Boxes:

COORDINATE EXTENT AND METHOD OF WIRING WITH TRADE FURNISHING THE REFRIGERATION BOXES.


1.
Install box wiring in conduit.  Run conduit exposed on exterior of box unless project conditions require conduit to be run exposed on interior of box.




a.
Install rigid ferrous metal conduit and galvanized fittings where the metal surfaces are galvanized steel.




b.
Install rigid stainless steel conduit and fittings where the metal surfaces are stainless steel.



2.
Create a thermal break where penetrating the box by installing maximum of 12 inches of Schedule 40 high density polyethylene conduit within the conduit run at the penetration.  Seal the penetration.



3.
Install equipment grounding conductor in each conduit.



4.
Seal raceway as specified for raceways exposed to different temperatures.


C.
Conduits in Heating Tunnels:  Install rigid ferrous metal conduit exposed in the tunnel and run conduit to avoid manhole entrances and other obstructions. Install equipment grounding conductor in each conduit.

COORDINATE WORK IN LEAD LINED ROOMS WITH CONSTRUCTION.  OTHER TYPE CONSTRUCTION MAY BE USED, SUCH AS DRYWALL CONSTRUCTION WITH SHEET METAL STUDS.  MODIFY SPECIFICATION ACCORDINGLY AND SHOW DETAILS ON THE DRAWINGS.

D.
Conduit in Lead Lined Rooms:  Install conduits after lead lined partitions have been installed.  These partitions will be constructed of 4 inch thick cinder concrete blocks with a sheet lead core in the center of the partition.  Cut all chases required for conduit and outlet boxes after the erection of the partitions.  Do not pierce or damage the lead lining.  Install outlet boxes of depth required to finish flush with the plaster without piercing the lead lining.


E.
Conduit in Waterproofed Floors:  Install conduit runs in waterproof floors to avoid penetrating the waterproofing.  Avoid penetration of waterproofing with conduit risers so far as practicable.

COORDINATE WITH CONSTRUCTION.  SPECIAL TYPE FLOORS REQUIRE DIFFERENT METHODS.  MODIFY SPECIFICATION ACCORDINGLY AND SHOW DETAILS ON DRAWINGS.


1.
Where it is necessary to puncture the waterproofing for a conduit riser, install a standard weight steel pipe sleeve extending one inch above the finished floor level.  Flash the steel pipe sleeve to the waterproofing with 16 ounce copper.  Construct the flashing with a copper tube extending the full height of the sleeve, soldered to a copper base extending 6 inches in all directions from the sleeve.



2.
The flashing will be integrated into the waterproofing by the Construction Contractor.  Provide solid cast brass floor plates with chromium finish where pipe sleeves are exposed in rooms.


F.
Conduit in Hazardous Areas:  Install Work in hazardous areas in accordance with the NFPA 70.  The hazardous areas and the degree of hazard for each area are indicated on the drawings.

FOR EACH SPECIFIC HAZARDOUS AREA, INDICATE ON THE DRAWINGS THE APPLICABLE CLASS, DIVISION AND ARTICLE IN ACCORDANCE WITH NFPA 70.  SHOW SEALS REQUIRED AND SPECIAL DETAILS ON THE DRAWINGS.


1.
Install sealing fittings in concealed conduit runs in a recessed box with blank face plate to match other face plates in the area.

3.03
RACEWAY SCHEDULE


A.
Rigid Ferrous Metal Conduit:  Install in all locations unless otherwise specified or indicated on the drawings.


B.
Intermediate Ferrous Metal Conduit:  May be installed in all dry and damp locations except:



1.
Hazardous areas.



2.
Where other type raceways are specified or indicated on the drawings.


C.
Electrical Metallic Tubing:



1.
May be installed concealed as branch circuit conduits above suspended ceilings where conduit does not support fixtures or other equipment.



2.
May be installed concealed as branch circuit conduits in hollow areas in dry locations, including:




a.
Hollow concrete masonry units, except where cores are to be filled.




b.
Drywall construction with sheet metal studs, except where studs are less than 3-1/2 inches deep.

EDIT SUBPARAGRAPH BELOW TO MEET SECURITY CONCERNS OF THE CLIENT AGENCY AND BUILDING OCCUPANCY.


3.
May be installed exposed as branch circuit conduits in dry non-hazardous locations at elevations over 10’-0” above finished floor where conduit does not support fixtures or other equipment.


D.
Flexible Metal Conduit:  Install equipment grounding conductor in the flexible metal conduit and bond at each box or equipment to which conduit is connected:



1.
Use for final conduit connection to recessed lighting fixtures in suspended ceilings.  Use 4 to 6 feet of flexible metal conduit, minimum size 1/2 inch, between junction box and fixture.  Locate junction box at least 1 foot from fixture and accessible if the fixture is removed.



2.
Use 1 to 3 feet of flexible metal conduit for final conduit connection to:




a.
Emergency lighting units.




b.
Dry type transformers.




c.
Motors with open, drip-proof or splash-proof housings.




d.
Equipment subject to vibration (dry locations).




e.
Equipment requiring flexible connection for adjustment or alignment (dry locations).

INCLUDE BELOW FOR APPROPRIATE REHAB PROJECTS.


3.
Use for concealed branch circuit conduits above existing non-removable suspended ceilings where rigid type raceways cannot be installed due to inaccessibility of space above ceiling.



4.
May be installed concealed as branch circuit conduits in drywall construction with sheet metal studs, except where studs are less than 3-1/2 inches deep.


E.
Liquid-tight Flexible Metal Conduit:  Install equipment grounding conductor in liquid-tight flexible metal conduit and bond at each box or equipment to which conduit is connected:



1.
Use 1 to 3 feet of liquid-tight flexible metal conduit (UL listed and marked suitable for the installation’s temperature and environmental conditions) for final conduit connection to:




a.
Motors with weather-protected or totally enclosed housings.




b.
Equipment subject to vibration (damp and wet locations).




c.
Equipment requiring flexible connection for adjustment or alignment (damp and wet locations).


F.
Rigid Nonmetallic PVC Conduit:



1.
Schedule 40:




a.
Use for protection of primary feeders within transformer vaults.


G.
Surface Metal Raceway:  Use as exposed raceway system in finished spaces at locations indicated on the drawings.



1.
Use surface metal raceway system of size required for number of wires to be installed therein.  Use specific size when indicated on the drawings.



2.
Do not run raceway through walls that have a plaster finish nor through masonry walls or floors.  Install a pipe sleeve, or a short length of conduit with junction boxes or adapter fittings for raceway runs through such areas.  Run raceway along top of baseboards, care being taken to avoid telephone and other signal wiring.  Where raceway crosses chair railing or picture molding, cut the chair railing or picture molding to permit the raceway to lie flat against the wall.  Run raceway around door frames and other openings.  Run raceway on ceiling or walls perpendicular to or parallel with walls and floors.

USE SUBPARAGRAPH BELOW FOR ATTACHING RACEWAY WHERE RACEWAY MAY BE SUBJECT TO VANDALISM


3.
Secure one piece raceway every 30 inches alternately with 2 hole straps, and support clips (2 hole strap, support clip, 2 hole strap, etc.).  Secure 2 piece raceway every 30 inches alternately with 2 hole straps and fasteners through back of raceway (2 hole strap, fastener through back, 2 hole strap, etc.).

USE SUBPARAGRAPH BELOW FOR ATTACHING RACEWAY IN CONTROLLED AREAS SUCH AS OFFICES, RESIDENCES, ETC.


4.
Secure raceway at intervals not exceeding 36 inches.



5.
Install separate equipment grounding conductor for grounding of equipment.  The raceway alone will not be considered suitable for use as an effective path to ground.



6.
Outlet box covers for pendant mounted fluorescent fixtures may be omitted if the fixture canopy is notched to receive the raceway and the canopy fits snugly against the ceiling.



7.
Where equipment is mounted on an outlet box and the equipment base is larger than the outlet box, provide finishing collar around equipment base and outlet box or provide finishing collar/outlet box:




a.
Finishing Collar:  Same finish and peripheral dimensions as the equipment base, including provisions for mounting, slots to fit over raceway and of depth to cover outlet box and extend back to ceiling or wall.




b.
Combination Finishing Collar/Outlet Box:  Same finish and peripheral dimensions as the equipment base to be mounted thereon, gage or thickness of metal as required by NFPA 70, including provision for mounting and knockouts for entrance of raceway.


H.
Multioutlet Assembly:  Use at locations indicated on drawings.



1.
Do not run multioutlet assembly through walls or floors.  Install a pipe sleeve, or a short length of conduit with junction boxes or adapter fittings for runs through such areas.

USE SUBPARAGRAPH BELOW FOR SECURING MULTIOUTLET ASSEMBLY WHERE MULTIOUTLET ASSEMBLY MAY BE SUBJECT TO VANDALISM.


2.
Secure multioutlet assembly every 30 inches alternately with 2 hole straps and fasteners through back of multioutlet assembly (2 hole strap, fastener through back, 2 hole strap, etc.).

USE SUBPARAGRAPH BELOW FOR SECURING MULTIOUTLET ASSEMBLY IN CONTROLLED AREAS SUCH AS OFFICES, RESIDENCES, ETC.


3.
Secure multioutlet assembly at intervals not exceeding 36 inches.



4.
Install separate equipment grounding conductor for grounding of equipment.  The multioutlet assembly alone will not be considered suitable for use as an effective path to ground.


I.
Wireways:  May be used indoors in dry locations for exposed raceway between grouped, wall mounted equipment.


J.
Plastic Coated Rigid Metal Conduit:  Use at locations indicated on drawings.


K.
Chrome Plated or Stainless Steel Conduit:  Use in operating, autopsy and x-ray rooms where conduit is required to be installed exposed.  Install conduit and fittings with special tools to avoid damaging finish.  Install Work in accordance with NFPA 70 Chapter 5, Hazardous Location Articles 500 thru 506 and Article 517 (Health Care Facilities).

3.04
FITTINGS AND ACCESSORIES SCHEDULE


A.
General:



1.
Use fittings and accessories that have a temperature rating equal to, or higher than the temperature rating of the conductors to be installed within the raceway.



2.
Use zinc electroplate or hot dipped galvanized steel/malleable iron or cast iron alloy fittings and accessories in conjunction with ferrous raceways in dry and damp locations unless otherwise specified or indicated on the drawings.



3.
Use insulated grounding bushings or grounding wedges on ends of conduit for terminating and bonding equipment grounding conductors, when required, if cabinet or boxes are not equipped with grounding/bonding screws or lugs.



4.
Use caps or plugs to seal ends of conduits until wiring is installed to exclude foreign material.



5.
Use insulated grounding bushings on the ends of conduits that are not directly connected to the enclosure, such as stub-ups under equipment, etc., and bond between bushings and enclosure with equipment grounding conductor.



6.
Use expansion fittings where raceways cross expansion joints (exposed, concealed, buried).



7.
Use deflection fittings where raceways cross expansion joints that move in more than one plane.



8.
Use 2 locknuts and an insulated bushing on end of each conduit entering sheet metal cabinet or box in dry or damp locations.




a.
Plastic bushing may be used on 3/4 inch conduit in lieu of insulated bushing.




b.
Terminate conduit ends within cabinet/box at the same level.


B.
For Rigid and Intermediate Metal Conduit:  Use threaded fittings and accessories.  Use 3 piece conduit coupling where neither piece of conduit can be rotated.


C.
For Electrical Metallic Tubing:  Use compression type connectors and couplings.  


D.
For Flexible Metal Conduit:  Use flexible metal conduit connectors.


E.
For Liquid-tight Flexible Metal Conduit:  Use liquid-tight connectors.


F.
For Rigid Nonmetallic PVC Conduit:  Use conduit manufacturer’s standard fittings and accessories.


G.
For Surface Metal Raceway:  Use raceway manufacturer’s standard fittings and accessories.


H.
For Multioutlet Assembly:  Use manufacturer’s standard fittings and accessories.


I.
For Wireways:  Use wireway manufacturer’s standard fittings and accessories.


J.
For Plastic Coated Rigid Metal Conduit:  Use conduit manufacturer’s PVC coated fittings and accessories.

END OF SECTION

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

1.
Show raceway systems on the drawings for all electrical, fire alarm, communication and signal systems.

NOTE:
A basic riser diagram, such as used for fire alarm systems, is insufficient for indicating the number of raceways and circuits required.  Either:


a.
Show all circuiting on the floor plans, similar to the method used for lighting & power, which would then only require a simplified riser diagram.

OR


b.
Use an extensive riser diagram and indicate on this riser diagram circuiting and raceways required.  Following is an example of a note that should be edited to suit and be included on the riser diagram:





“NOTE:  INSTALL PROTECTED PREMISES FIRE ALARM/EMERGENCY COMMUNICATION SYSTEM CONDUCTORS IN RACEWAYS.  INSTALL RACEWAYS CONCEALED.  PROTECTED PREMISES FIRE ALARM/EMERGENCY COMMUNICATION SYSTEM CONDUCTORS MAY BE COMBINED IN COMMON RACEWAYS AS RECOMMENDED BY COMPANY PRODUCING THE SYSTEM AND AS PERMITTED BY NFPA 70.”

3.
Reference National Fire Protection Association (NFPA), National Electrical Manufacturers Association (NEMA), Underwriters Labratories Inc. (UL), and American National Standards Institute (ANSI) for applicable codes, standards, and references for interior raceways, fittings, and accessories.

a.
National Fire Protection Association (NFPA):



1)
NFPA 70 - Articles 342 (IMC), 344 (Rigid Metal Conduit), 352 (Rigid Nonmetallic Conduit), 358 (EMT), 360 (Flexible Metallic Tubing), 348 (Flexible Metal Conduit), 350 (Liquid-tight Flexible Metal Conduit), 386 (Surface Metal Raceways), 380 (Multioutlet Assembly), 376 (Wireways), 314 (Boxes and Fittings).


b.
National Electrical Manufacturers Association (NEMA):



1)
FB1 - Fittings, Cast Metal Boxes and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable


2)
FB2.10 Selection and Installation Guidelines for Fittings for use with Non-Flexible Conduit or Tubing (Rigid Metal Conduit, Intermediate Metallic Conduit, and Electrical Metallic Tubing)


3)
NEMA FB 2.20 Selection and Installation Guidelines for Fittings for use with Flexible Electrical Conduit and Cable



4)
RN1 - PVC Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.



5)
TC2 - Electrical Polyvinyl Chloride (PVC) Conduit.



6)
TC3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.


c.
Underwriters Laboratories Inc.:



1)
UL1 - Flexible Metal Conduit.



2)
UL5 - Surface Metal Raceways and Fittings.



3)
UL6 - Rigid Metal Conduit.



4)
UL6A - Electrical Rigid Metal Conduit - Aluminum, Red Brass, and Stainless Steel


5)
UL360 - Liquid-Tight Flexible Metal Conduit.



6)
UL 514B Conduit, Tubing, and Cable Fittings


7)
UL 635 Insulating Bushings.



8)
UL651 - Schedule 40 and 80 Rigid PVC Conduit.



9)
UL797 - Electrical Metallic Tubing - Steel.



10)
UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings.



11)
UL1242 - Intermediate Metal Conduit.



12)
UL 1685 Vertical-Tray Fire-Propagation and Smoke-Release Test for Electrical and Optical-Fiber Cables.


d.
American National Standards Institute (ANSI):



1)
C33.84 Standards for Safety, Outlet Boxes and Fittings.



2)
C80.1 Rigid Steel Conduit - Zinc Coated.



3)
C80.3 Electrical Metallic Tubing - Zinc Coated.



4)
C80-4 Specifications for Fittings for Rigid Metal Conduit and Electrical Metallic Tubing.



5)
C80.6 Intermediate Metal Conduit (IMC) Zinc Coated.
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