
SECTION 260516
600 VOLT ALUMINUM ALLOY FEEDER CABLES

USE THIS SECTION ONLY FOR THE FOLLOWING APPLICATIONS:


1.
ONE AND TWO FAMILY DWELLINGS - GROUPS A1 AND A2.


2.
MULTIPLE DWELLINGS - GROUPS B1 THROUGH B4.


3.
GENERAL BUILDING CONSTRUCTION - GROUPS C1 THROUGH C5.

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 this Section.


B.
Submittals Package:  Submit the shop drawings, product data, samples, and quality control submittals specified below at the same time as a package.


C.
Shop Drawings:



1.
One line drawings showing redesign of the system to accommodate aluminum alloy feeders.




a.
Include engineering calculations for each feeder showing feeder length, ampacity, voltage drop, conduit and pullbox sizes, etc., proving that the aluminum alloy feeders are equivalent to the copper conductor feeders shown on the drawings.



2.
Complete manufacturer’s construction details and specifications for the cables, including physical and electrical characteristics of insulation  and jackets, overall dimension of cable and ampacity.


D.
Product Data:



1.
Catalog sheets, specifications and installation instructions for all products.


E.
Samples:



1.
Two 2-foot samples of each type cable.



2.
Samples of splicing and termination materials if requested.


F.
Quality Control Submittals:



1.
Company Field Advisor Data:  Include:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.

1.02
QUALITY ASSURANCE


A.
Equipment Qualifications For Products Other Than Those Specified:



1.
At the time of submission provide written notice to the Director of the intent to propose an “or equal” for products other than those specified.  Make the “or equal” submission in a timely manner to allow the Director sufficient time to review the proposed product, perform inspections and witness test demonstrations.



2.
If products other than those specified are proposed for use furnish the name, address, and telephone numbers of at least 5 comparable installations that can prove the proposed products have performed satisfactorily for 3 years.  Certify in writing that the owners of the 5 comparable installations will allow inspection of their installation by the Director's Representative and the Company Field Advisor.




a.
Make arrangements with the owners of 2 installations (selected by the Director) for inspection of the installations by the Director's Representative.  Also obtain the services of the Company Field Advisor for the proposed products to be present.  Notify the Director a minimum of 3 weeks prior to the availability of the installations for the inspection, and provide at least one alternative date for each inspection.




b.
Only references from the actual owner or owner’s representative (Security Supervisor, Maintenance Supervisor, etc.) will be accepted.  References from dealers, system installers or others, who are not the actual owners of the proposed products, are not acceptable.





1)
Verify the accuracy of all references submitted prior to submission and certify in writing that the accuracy of the information has been confirmed.



3.
The product manufacturer shall have test facilities available that can demonstrate that the proposed products meet the contract requirements.




a.
Make arrangements with the test facility for the Director's Representative to witness test demonstrations.  Also obtain the services of the Company Field Advisor for the proposed product to be present at the test facility. Notify the Director a minimum of 3 weeks prior to the availability of the test facility, and provide at least one alternative date for the testing.



4.
Provide written certification from the manufacturer that the proposed products are compatible for use with all other equipment proposed for use for this system and meet all contract requirements.

EDIT NUMBER OF HOURS TO SUIT.

B.
Company Field Advisor:  Secure the services of the cable manufacturer’s Company Field Advisor for a minimum of 4 working hours at the contract site for the following:



1.
Witness installation of at least one splice and termination by each person who will be doing the actual cable splice and termination.



2.
Certify with an affidavit that the aforementioned particulars are satisfactory and the cable is installed in accordance with cable manufacturer’s recommendations.

1.03
PRODUCT DELIVERY


A.
Mark and tag insulated conductors 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.).

PART 2   PRODUCTS

2.01
INSULATED CONDUCTORS


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 STABILOY Brand.

C.
Conductors:



1.
Aluminum Association 8000 Series annealed aluminum alloy in conformance with the applicable standards for the type of insulation to be applied on the conductor.



2.
Conductors shall be compact stranded.



3.
Sizes No. 6 AWG and larger only.


D.
Types:



1.
RHW-2:  Insulation rated 600 V conforming to UL requirements for type RHW-2 insulation (90 degrees C wet or dry).



2.
XHHW-2:  Moisture and heat resistant cross-linked polyethylene insulation rated 600 V conforming to UL requirements for type XHHW-2 insulation (90 degrees C wet or dry).



3.
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.

DELETE TYPE MC IF IT IS DELETED FROM INSULATED CONDUCTOR SCHEDULE IN PART 3.


4.
MC:  Insulated conductors with flexible metal armor conforming to UL requirements for type MC metal-clad, having:




a.
Aluminum armor strip formed into interlocking armor sheath.




b.
Aluminum conductors insulated with phase identified XHHW-2 insulation rated 600 V conforming to UL requirements for type XHHW-2 insulation (90 degrees C).




c.
Internal full size ground conductor.




d.
Connectors for MC cable; Arlington Industries Inc.’s Saddle Grip, Electroline Mfg. Co.’s L-67, L17, L-18, L-19, ETP Div. of Burger Industries Inc.’s AMC, or Thomas & Betts Co.’s Tite-Bite.  Anti-short bushings; Electroline Mfg. Co.’s AS.

2.02
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 B listed, marked AL7CU for 75 degrees C rated circuits and AL9CU for 90 degrees C rated circuits.


B.
Splice:



1.
Compression Type (Uninsulated):  Anderson Electrical Products’ Versa-Crimp, Electrical Products Div./3M’s Scotchlok 2000 Series, Framatome Connectors/Burndy’s YS-A Series, or Thomas & Betts Corp.’s 60500 Series.



2.
Resin Splice Kits:  Electrical Products Div./3M’s Scotchcast Kit Nos. 82-A Series, 82-B1, or Scotchcast Brand Resin Pressure Splicing Method.



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



4.
Cold Shrink Splices:  Electrical Products Div./3M’s 8420 Series.


C.
Gutter Taps:  Anderson Electrical Products’ GP/GT with GTC Series covers, Framatome Connectors/Burndy’s Polytap KPU-AC, H-Crimpit Type YF with CFA Series covers, ILSCO’s GTA Series taps with GTC Series covers, or Ideal Industries, Inc.’s Powr-Connect GP, CT Series.


D.
Lugs:



1.
Single Cable (Compression Type Lugs):  AL/CU dual rated, one or 2 hole style (to suit conditions), long barrel; Anderson Electrical Products’ Aluminum Compression Terminals, Electrical Products Div./3M Scotchlok 4000 Series, Framatome Connectors/Burndy’s Hylug YA-A Series, Ideal Industries Inc.’s Powr-Connect CLA or 2 CLA Series, Ilsco’s ACL, or 2ACL Series, or Thomas & Betts Corp.’s 60101 or 60230 Series.



2.
Single Cable (Mechanical Screw Type Lugs):  AL/CU dual rated, one or 2 hole style to suit conditions; Anderson Electrical Products’ DA, or DU, Framatome Connectors/Burndy’s Universal Terminal Series, Ideal Industries Inc.’s Powr-Connect LA Series, Ilsco’s TA, or Thomas & Betts Corp.’s Blackburn ADR Series.



3.
Multiple Cable (Mechanical Screw Type Lugs):  AL/CU dual rated, configuration to suit conditions; Anderson Electrical Products’ LM, or LD, Framatome Connectors/Burndy’s Universal Terminal Series, Ideal Industries Inc.’s Powr-Connect Dual-Rated (A1/CU) Connectors, Ilsco’s AU, or T3A, or Thomas & Betts Corp.’s Blackburn ASL Series.

2.03
CONDUCTOR TERMINATION COMPOUND

A.
Anderson Electrical Products’ Versa-Seal, Framatome Connector/Burndy’s Penetrox A, Pentrox A-13, Ideal Industries Inc.’s Noalox, or Thomas & Betts Corp.’s Aluma-Shield 21059.

2.04
TAPES


A.
Insulation Tapes:



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



2.
Rubber Tape:  Electrical Products Div./3M’s Scotch  23, 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 AP30-30 or AP, or Plymouth Rubber Co.’s Plymouth Bishop 53 Plyarc.



2.
Glass Cloth Tape:  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
HARDWARE FOR TERMINATING CABLE TO BUS


A.
Hardware For Connection To Aluminum Bus:



1.
Bolts:  Anodized alloy 2024-T4 and conforming to ANSI B18.2.1 and to ASTM B 211 or ASTM B 221 chemical and mechanical property limits.



2.
Nuts:  Aluminum alloy 6061-T6 or 6262-T9 and conforming to ANSI B18.2.2.



3.
Washers:  Flat aluminum alloy 2024-T4, Type A plain, standard wide series conforming to ANSI B27.2.


B.
Hardware For Connection To Copper Bus:



1.
Bolts:  Plated or galvanized medium carbon steel; heat treated, quenched and tempered equal to ASTM A 325 or SAE grade 5.



2.
Nuts:  Heavy semi-finished hexagon, conforming to ANSI B18.2.2, threads to be unified coarse series (UNC), class 2B.



3.
Washers:  Steel, Type A plain, standard wide series conforming to ANSI B27.2.



4.
Belleville conical spring washers:  Hardened steel, cadmium plated or silicone bronze.

2.06
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 Y-ER-EAS, 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.

2.07
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.

PART 3   EXECUTION

3.01
FEEDER CONDUCTORS


A.
Feeders may be insulated copper or aluminum alloy conductors.


B.
Feeder sizes shown on the drawings are for copper conductors.  Conduit sizes are based on Type THW or RHW conductors.


C.
Where aluminum alloy conductors are used, the raceway systems and conductor sizes shall be increased to ampacity equivalent of copper conductors at no additional cost to the State.



1.
The minimum allowable conduit size for new Work shall be based on Type THW compact stranded conductors (Table 5A, NEC).

3.02
INSTALLATION

OMIT THE EXCEPTION IN PARAGRAPH FOR TYPE MC BELOW IF NOT APPLICABLE, OR MODIFY TO SUIT.

A.
Install conductors in raceways after the raceway system is completed.  Exception:  Type MC (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.

OMIT REFERENCE TO THE TYPE OF RACEWAYS SPECIFIED IN PARAGRAPH BELOW IF NOT APPLICABLE.

C.
Use nylon line, polyethylene line, or manila rope as pull wires when installing conductors in rigid nonferrous metal conduit or rigid nonmetallic conduits.

3.03
COLOR CODING


A.
Color Code for Feeders:  Install color coded feeders, or install color coding tapes on feeders at terminations and at 1’0” intervals in gutters, pullboxes and manholes.  Color code as follows:

CHANGE 120/208 TO 120/240 VOLT FEEDER IF REQUIRED.

1.
120/208 Volt Feeder:


a)
2 wire circuit - white*, black.


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


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





*White to be used only as neutral.  If neutral not required use black and red, or black, red and blue for phase to phase circuits.



2.
277/480 Volt Feeder:




a)
2 wire circuit - natural gray**, brown.




b)
3 wire circuit - natural gray**, brown, yellow.




c)
4 wire circuit - natural gray**, brown, yellow, orange.





**Natural gray to be used only as neutral.  If neutral not required use brown and yellow, or brown, yellow and orange for phase to phase circuits.

3.04
IDENTIFICATION


A.
Identification:  Use tags to identify feeders.  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.

3.05
UNDERGROUND FEEDER CONDUCTOR GROUNDING MEANS

Indicate on the drawings a 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 grounding conductor).


A.
Grounding Conductor Specifically Required to be Run with Feeder:  Where specified in other Sections or indicated on the drawings that a grounding conductor is to be run with feeders, the grounding means shall consist of an insulated grounding conductor contained within the same raceway and run with the feeder conductors.  This conductor is not intended as a current carrying conductor under normal operating circumstances.



1.
Type:  Copper insulated conductor, solid or stranded.

3.06
ARC PROOFING


A.
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.

3.07
INSULATED CONDUCTOR SCHEDULE - TYPES AND USE


A.
Feeders:



1.
RHW-2 or  XHHW-2:  Feeders in dry locations (except where special type insulation is required).



2.
RHW-2 or XHHW-2:  Feeders in damp locations (except where special type insulation is required).



3.
RHW-2 or XHHW-2:  Feeders in wet locations (except where type USE-2 insulated conductors are specifically required, or special type insulation is required).



4.
USE-2:




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




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




c.
Feeders indicated on drawings to be direct burial in earth.

OMIT SUBPARAGRAPH BELOW IF TYPE MC IS NOT INDICATED ON THE DRAWINGS.


5.
MC:  Feeders where indicated on drawings to be Type MC.

3.08
PREPARING CONNECTIONS FOR ALUMINUM CONDUCTORS


A.
Using Mechanical Screw Type Connectors:



1.
Use AL7CU or AL9CU to suit circuit rating, sized to accept the aluminum conductors.



2.
Use suitable stripping tool to remove insulation from the required length of the conductor.



3.
Wire brush the conductor and apply conductor termination compound.



4.
Tighten the connection and torque per the connector manufacturer’s recommendation.



5.
Wipe off excess conductor termination compound.


B.
Using Compression Type Connectors:



1.
Use AL7CU or AL9CU connectors to suit circuit rating, sized to accept the aluminum conductors.



2.
Use suitable stripping tool to remove insulation from the required length of the conductor.



3.
Wire brush the conductor and apply conductor termination compound (if not prefilled type).



4.
Crimp the connection per the connector manufacturer’s recommendation.



5.
Wipe off excess conductor termination compound.

3.09
CONNECTOR SCHEDULE - TYPE AND USE

A.
Splices:



1.
Dry Locations:




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




b.
Gutter Taps in Panelboards:  Install gutter tap, 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 are used).



3.
Wet Locations:  Use uninsulated compression type connectors and insulate with resin splice kits 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.


B.
Terminations:



1.
For Conductors No. 6 AWG or Larger:  Use mechanical screw type or compression type lugs for:




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




b.
Termination of aluminum conductor to flat aluminum bus.





1)
Prepare connection for aluminum conductor using mechanical screw type connector or compression type connector.





2)
Use aluminum hardware (bolts, nuts, and washers) to fasten connector to aluminum bus.





3)
Lubricate, tighten and torque the hardware as per the bus manufacturer’s recommendations.




c.
Termination of aluminum conductor to flat copper bus.





1)
Prepare connection for aluminum conductor using mechanical screw type connector or mechanical compression type connector.





2)
Use steel hardware (bolts, nuts, and plain washers) and Belleville washers to fasten connector to copper bus.





3)
Lubricate, tighten and torque the hardware as per the bus manufacturer’s recommendations.



2.
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 mechanical screw type or compression type connector suitable for reducing connection.  Use splice materials and methods to insulate the reducing connection.



3.
Termination of Aluminum Conductor to Equipment Not Equipped for Termination of Aluminum Conductor:




a.
Prepare compression connection using an adapter suitable for the purpose, or by pigtailing a short length of suitable size of copper conductor to the aluminum conductor with a compression type connector.




b.
Use splice materials and methods to insulate adapter body or the compression connector.




c.
Terminate the adapter or the pigtail on the equipment per manufacturer’s recommendation.

END OF SECTION

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



1.
Codes, Standards, and References applicable to aluminum alloy conductors:




a.
National Electrical Code:





1)
Article 310-14.




b.
Underwriters Laboratories, Inc.:





1)
UL 44 Rubber-Insulated Wires and Cables.





2)
UL 486B Wire Connectors for Use with Aluminum Conductors.





3)
UL 854 Service-Entrance Cables.





4)
UL 1569 Metal-Clad Cables.




c.
The Aluminum Association, Inc.





1)
Aluminum Alloy Building Wire Installation Manual and Design Guide.





2)
Aluminum Electrical Conductor Handbook.





3)
Guide to Specifications of Electrical Installations Employing Aluminum Conductors.




d.
American Society for Testing and Materials:





1)
B800 Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical Purposes - Annealed and Intermediate Tempers.





2)
B801 Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series Aluminum Alloy for Subsequent Covering or Insulation.
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