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GUIDE TO SPECIFICATIONS OF ELECTRICAL INSTALLATIONS
EMPLOYING ALUMINUM CONDUCTORS

This guide to specification for electrical installations employing aluminum
conductors has been developed for specifying engineers, electrical contractors
and maintenance personnel to be used in conformance with applicable national
and local electrical codes and recognized industry standards. It was originally
prepared by the Electrical Technical Committee of the Aluminum Association,
Inc., with input from several electrical specifying engineers. This guide has
been compiled with information from more than 30 years of field experience in
installing aluminum bus, wire and cable.

However, neither the Aluminum Association nor its member companies
make any warranty, express or implied, or assume any responsibility or liability
whether based on warranty, contract negligence, strict liability, product
liability, or otherwise with respect to the use of this guide.

Recommendations for the improvement of this guide will be welcomed by
the Committee. All Aluminum Association published standards, data,
specifications and other material are reviewed at least every five years and
revised, reaffirmed or withdrawn. Users are advised to contact the Aluminum
Association to ascertain whether the information in this publication has been
superseded in the interim between publication and proposed use. All
suggestions received will be considered by the Committee in future review of this
guide.

The use of this guide is voluntary, and nothing in it is intended to exclude
the products of any manufacturer. The issuance of this guide does not in any
respect restrict any member or non-member of the Aluminum Association from
manufacturing or supplying products not in conformance with these guide
specifications.

Inquiries and comments should be addressed to Electrical Department, the
Aluminum Association, Inc., 900 19th Street, N.W., Washington, D.C. 20006.

Fifth Edition - 1989
© Copyright 1989

the Aluminum Association
900 1Sth Street, N.W., Washington, D.C. 20006
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Section 16 - A
Electrical

1. ELECTRICAL SERVICE -- ALUMINUM HIGH VOLTAGE CABLE

A. Primary cable rated 2001V to 35kV shall be designed and tested
in accordance with UL Standard 1072, NEMA-ICEA or AEIC
requirements. Cable for installation under the jurisdiction of the
National Electrical Code® shall be listed and labelled Type MV, or
of equivalent approved type by a recognized testing laboratory,
such as UL or Factory Mutual. Primary cables for utility
applications generally meet NEMA-ICEA and/or AEIC
requirements.

B. Minimum bending radii for cables without metallic shielding and
for wire shielded cable (except armored cables) shall be in
accordance with the table below. Minium bending radii for
interlocked armored cables (except tape shielded) shall be in
accordance with the table, but not less than seven times overall
diameter of the cable. Minimum bending radii of flat type, wire
armored and tape shielded cables shall be twelve times the overall
diameter of the cable. Cable shall not be left under horizontal or
longitudinal tension.

Minimum Bending Radius* as

multiple of cable diameter

Overall Diameter of Cable-Inches
Thickness of

Conductor Insulation 1.000 1.001 2.001
Mils and less to 2.000 and over
155 and less 4 5 6
170 to 310 5 6 7
325 and over - 7 8

ICEA S-66-524/NEMA WC 7

“For training only; the minimum bending radius under tension may be larger depending on projected
bearing pressures. This table is limited as described in paragraph 1B.

C.  Where a pulling compound is used for pulling cables in ducts, the
compound shall be listed and compatible with the exposed
insulation shielding, or cable jacket, and the duct. The cable
manufacturer's recommendations for maximum pulling tensions
and minimum duct-bend radii shall be followed.

D. Splices and terminations shall be made by a qualified cable splicer
in accordance with the manufacturer's splicing and terminating
instructions and recommendations. Listed joint compound shall
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be used on aluminum conductors and shall be compatible with the
cable insulation and components used for splicing and
terminating.l Selection of connectors and terminals for use with
MV cable should be based on specific recommendations of the
cable and connector manufacturers.

E. Cable's metallic shield shall be connected with a conductor of
equal ampacity to the shield of the splices, taps and terminations
in accordance with the manufacturer's instructions in order to
maintain shield continuity from terminal to termianl along the
entire length of the circuits. The metallic shield shall be
extended outside the splices and terminations and shall be
connected to the ground in accordance with the manufacturer's
instructions.

F. Primary cable suitable for direct earth burial shall be installed in
accordance with the National Electrical Code® Section 710-3 (b)
and shall be protected from physical damage. The cable shall not
be installed before final grade is established. Backfill containing
rocks, paving materials, cinders, sharply angular substances or
corrosive materials shall not be placed in an excavation where
they can damage raceways or cables or prevent adequate
compaction of fill. Where supplemental physical protection for
the cables may be necessary, two-inch or thicker concrete slabs,

metallic or non-metallic conduits or duct should be used.2

G. After the cable has been installed, and before it is energized, the
cable shall successfully withstand a d-c¢ proof test in accordance
with ICEA standard procedure. Before testing, care shall be taken
to disconnect any equipment that might be damaged by the d-c
test voltages. (See ICEA S-66-524/NEMA WC 7 table on the next

page.)

INote: Care should be taken to confine joint compound to the pressure connection and to
wipe away any excess after the joint is made. Some manufacturers' connectors may not require
compound, but it should be used in the absence of specific instructions to the contrary. No compound
should be used on welded connections.

2Note:  Slabs or wood boards used as supplemental physical protection should not be in
direct contact with the cables to avoid shearing action when the soil settles. If boards are used,
special attention should be given to possible damaging effects on the cables if exposed to certain wood
preservatives.
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D-C Test Voltages After Installation, kV*

Test Voltage, kV
Rated Circuit Conductor

Voltage, Size 100 Percent 133 Percent
Phase-to- AWG Insulation Insulation
Phase Volts or kcemil (MCM) Level Level
2001-5000 8-1000 25 25
5001-8000 6-1000 35 35
8001-15000 2-1000 55 65
15001-25000 1-1000 80 100
25001-28000 1-1000 85 -
28001-35000 1/0-1000 100 -

*The d-c test voltages in this table apply only to shielded MV cable. For unshielded cable, or cable
containing splices or terminations, the designer and installer should consult the cable or device
manufacturer for recommendations.

2. ALUMINUM SERVICE FEEDER BUSWAYS

A.  Each bus shall feed from each secondary connection in the vault
to the main switchboard. The bus shall be braced for the stresses
of a fault of the magnitude indicated by the RMS symmetrical
current available and shall be UL-listed or conform to the
applicable ANSI C37 Standard. Busbars shall be of aluminum,
sized so that temperature rise will not exceed that prescribed by
UL Standard 857 or the applicable ANSI C37 Standard. Each

connection contact area shall be suitably plated3, with adequate
area provided to prevent overheating, and suitable provisions for
mounting and supporting.

B. Lubricated 2024-T4 high strength aluminum bolts, 6061-T6 or
6262-T9 aluminum nuts and wide series, type A, 2024-T4 flat
washers should be used on all bolted connections of bus made of
aluminum alloys having a minimum yield strength less than 20ksi.
Bolts, nuts and washers shall conform to ASTM B211 or B221
chemical and mechanical property limits and to ANSI
specifications B18.2.1 and B18.2.2. With other than aluminum
bolts (and where aluminum alloy yield strengths are less than

3Note: Unplated aluminum busbars should not be field-bolted to silver plated bus. Such
connections may lack resistance stability. For field-bolting unplated aluminum bus, see paragraph 12D
of these specifications. Bolting of plated bus in corrosive or humid atmospheres is covered in
paragraph 12E. This note also applies to "flat to flat" connections other than busbars wherever
applicable.

Documents
Coca- Coca- ColaCola Coke USA Coke


http://www.avadocuments.com/doc/aa-1989
http://www.avadocuments.com/doc/aa-1989

AA TITLExGSE WW 0LO4500 0008396 393 W

20ksi), wide series flat washers4 and Belleville spring washers
with a minimum load capability conforming to the table below
shall be used. Flat washers shall be heavy series and have a
greater diameter than the Belleville. (See paragraph 12H). With
bus made of aluminum alloys of 20ksi yield strength, steel bolts
with flat washers or washer-head bolts may be used. All bolts shall

be tightened to the manufacturer's recommended torque levels5.

Bolt Belleville Lbs. Nom. In-Lbs. Torque
Size O.D. Thickness Load to Flat To Flat*
1/4 11/16 .050 800 50- 75
5/16 13/16 .060 1000 125-150
3/8 15/16 .070 1400 150-175
1/2 1-3/16 .085 2700 175-200
5/8 1-1/2  .100 4000 222-250

*TORQUE VALUES TO BE USED AS GUIDES ONLY. Actual installation conditions will vary torque
considerably. Values given above are based on lubricated aluminum bolts as recommended by the
manufacturer. Unless specific torque values are provided with equipment, the bolt should be
tightened until a sudden increase in torque is felt. In this manner no torque wrench is required and
the Belleville washer will be flattened. In the absence of specific instructions to the contrary, the
washer should be left flat and not "backed off."

3. MAIN SWITCHBOARD

A Each switchboard, as a complete unit, shall be suitable for use
with aluminum conductor and UL-listed or conforming to the
applicable ANSI C37 Standard, and shall be given a single
integrated equipment rating certifying that it is capable of
withstanding the stresses of a fault of the magnitude indicated by
the RMS symmetrical current available and no device shall be
applied beyond its interrupting or withstandability rating. Where
used as service entrance, switchboards shall be marked to
indicate suitability for service entrance.

B. Busbars shall be aluminum, connection contact areas shall be
suitably plated and all hardware shall conform to paragraph 2B.

4Note: Flat washers should be used on all bolted joints. Where space permits, they should be
wide series. The Belleville washer should never overhang the terminal pad.

SNote: It is recommended that torque values be permanently affixed to the equipment in a
conspicuous place, adjacent to the terminals, for guidance of the installer as well as the maintenance
man. Some manufacturers provide this information with their equipment.
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