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ABSTRACT

The overhead wire systems for transmiseioglectrical power with high voltage of 132
up to 400kV use straight and parallel groove cotarsdo join aluminum and copper wires in
a transmission network.

In this work, straight and parallel grooves caroes of aluminum and copper cables have
been manufactured to transmit high tension powa&BaKV. A joint compound material has
been painted at the interface between Al and Cualmetithin the connectors. The joint
compound is prepared in a laboratory with highstesice of corrosion.

The manufacturing connectors are tested to stuely mechanical and electrical properties.
The results shown that the resistance between ahmirtals of Al and Cu with the
anticorrosion material between them is®@.While the Tensile Test Report for the specimen
of straight connectors confirmes the value of mmann tensile force of 5.75 tone. The failure
section occurred at 2cm inside the Cu cable andimsitle the manufacturing straight
connectors.These manufacturing connectors aesnieed successfully for 6 months
within the transmission network under the authooityhe General Company for Generation
and Transportation of Electrical Power in Basra. céttificate has been issued by this
company confirming the good quality for the apgima of these connectors.
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INTRODUCTION:

Modern technology has at its disposal a wide rasfgeonstructional materials — metal
and alloys, plastics, rubber, ceramics, wood, a&td. the selection of an appropriate material
for a given application is the important responiipbof the design engineer. No general rules
govern the choice of a particular material for a&csfic purpose, and a logical decision
involves a consideration of the relevant propertessse of fabrication, availability, relative
costs, etc. of a variety of materials.

Metal or alloy may be selected on the basis ofnitschanical, physical and chemical
properties, where the fact that there are the tsffet the interaction of a metal with the
environment on those properties of the metal whizbeen defined as a “corrosion”.

Aluminium and it's alloys lend themselves to mamgi@eering applications because of
their combination of lightness with strength, higirrosion resistance, thermal and electrical
conductivity, light reflectivity and non-toxic queéks. Copper and it's alloys are amongst
metals have been used from prehistoric times, lagid present-day importance is greater than
ever beforgl).

The binding medium or binder between Copper &mehiaum consists essentially of organic
material with the basic physical and chemical proge of the paint, but these will be
modified by the nature of circumstances to forneulatpaint. A consideration of the most
important causes of paint failure must include @feof climatic conditions on paint films.
High temperature and wet weather reduce the lifeaiy paint film as well as being
detrimental to its appearan@.
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The priming paint or coating provides the bondween the metal and the coatings later
applied, and gives electrochemical control of ceion. Adhesion depends largely on the
nature of the organic binder and the metal on tinkase(3).

In this work, a joint compound material ( cogtimaterial ) is prepared laboratory with
high resistance of corrosion. It has been paintetha interface between aluminum and
copper metals within the connectors. The conneatere manufactured locally with straight
and parallel grooves and then applied as apart ledtrieal power transportation and
distribution network inside Basra for a period of months with high tension of 132KV. The
manufacturing properties have been investigated staaly the electrical and mechanical
properties of these connectors.

THEORY:
A stress is called hydrostatic pressurand can be expressed in force units per unit &f.are
The termstrain refers to the relative change in dimensions opshaf a body which is
subjected to stress. t&nsile strainin the bar is defined as the ratio of the incraadength
to the original lengtkg).
[ -1 Al
Tensile strain = ------------ T (1)

Where: (l,) is the original length of the barAl() increase in length, while the tensile stress
can be expressed by this formula:

Ultimatension force F
Tensile strength = ----------------- T e (2)

Breaking Load of = Min. Slipping Strength x tidiate strength of
Connectors (Kg) (%) Conductor (Kg) ... (3)
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Fig.(1): Power Transmission Tower
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A designed connector should be dependable on dlewing requirements: Mechanical
strength is a subject to the loads imposed on the condubtpise, wind and the expansion
and contraction of strains possible under extremmditions of load cycling and ambient
temperature changes. Actually, the greatest mechlasiress that a connector is subjected to
occurs during installation, and if the connectopisperly designed to which the connector
would normally be subjected during the life of jbt. Corrosion resistangeconnectors are
very often built in which the atmosphere is hightyrosive. This is true wherever aluminum
is being joined to coppé€s). Figure (2) shows the joining of Al and Cu dantors.

Repair Sleeves for ACSR or Aluminum

Type YCU-R

Type YOU-R

Parallel Clamp

— cable to cable

Parallel Clamp
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Fig. (2): Longitudinal and Cross — Sections of Stright and
Parallel Clamps

EXPERIMENTAL.:

In order to enable a simple use of clampgito one type conductor either Al or Cu to
join both conductors. Connectors with both of theseductors were manufactured for the use
of overhead transmission lines with high voltagel82 up to 400kV. The sectioning details

of straight joint is showing in Fig. (3):
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Fig. (3): (Upper) Sectioning of Al and Cu straightconnectors, (Lower) The manufacture
connectors before and after compression.
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The parallel clamps for joining aluminum and coppenductors wires were manufactured
and show in the figure (4):

Fig (4): (Upper) Parallel clamp connector to jointAl and Cu conductors before (left) and
after (right) examined for 6 months within network of power transmission,
(Lower) Al andCu conductors with manudcture parallel clamp system
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This research development on preparation lodakyjoint compound between Al and Cu
conductors, and testing the manufacturing straagitt parallel clamps. Every property of
aluminum which differs substantially from that @ipper was considered.

The material employed by ENSTO, an electricadpadion equipments company, has been
used as an anticorrosion material to join aluminuithh copper conducto?s Another joint
compound is prepared laboratory with high resistapiccorrosion.. The composition of this
material and their physical properties has beetighéal in Ref. (7).

The joint compound material has been painted ainteeface between aluminum and copper
metals inside the connectors. The resistance batwee terminals of Al and Cu with the
anticorrosion material between them is(@.1

For the straight joint connector, the copper ineith cylinder shape has painted outside
surface with joint compound and slided inside then@num. The conductors Al and Cu wires
are inserted inside theonnector in both sides and then compressed witthima to avoid
any current losses.

For the parallel joint connector, the copper isetdth bar shapes have been painted also
with joint material at one side and then slidedidasaluminum sections. This connector
contains two parts; both are tightened with therahwm and copper wires using galvanized
bolts.

The description of these straight and paralleineztors with the joint material is shown in
figures (3,4). It is also mention the ease of ifstians of these connectors. It not only has the
economic advantage of reducing installation timg,ddso results in greater assurance that the
both types of manufacturing connectors will beatietl properly.

| would like to confirm at this stage, the GealelCompany for Generation and
Transportation of Electrical Power in Basra usad thanufacturing types with the first time
and has been successfully tested for 6 monthsmwiitiei network

RESULTS:

The technical details for aluminum and coppesrbead transmission conductors lines have
been calculated and arranged in the following talee minimum slipping strength for
conductors is 95% from Ref.6.

Conductors Aluminum Copper
Overall diameter (mm) 20 16
Sectional Area  (mrh) 123 117
Ultimate Strength (Kg) 5600 5800
Breaking Load  (KQ) 5320 5510

of Connectors
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Technical Details for Al and Cu Conductors
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Tensile test on cable specimen for straight commschas been confirmed the value of

maximum tensile force of 5.75 tone. The failuretisexcoccurred at 2cm inside the Cu cable
and not inside the manufacturing straight connectdhis means that the connector sections
are heavy enough to carry loads, and to withstaedfdrces applied during installation as

well as those developed under extreme service tongiof expansion and contraction. The

test is carried out by College of Engineering ie tniversity of Basra and the report is

demonstrated below:
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Type : Tensile test on calole specimen
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Results :

Maximum tensile force = 5.75ton. Failure section
Occured at 2 cm in iside the copper cable joint as shown above
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DISCUSSION:

Straight and parallel grooves connectors of alumirend copper conductors cables
have been manufactured to transport high tensmmep of 132 up to 400kV. A joint
compound material has been painted at the inteff@beeen Al and Cu metals within the
connectors. The joint compound is prepared in latooy with high resistance of corrosion.

It can be mentioned here that these types of faatured connectors to join both Al and Cu
cables are applied first by General Company feméation and Transportation of Electrical
Power in Basra and has been successfully teste@ fioonths within the power transmission
network

The tensile test on cable specimen for straighinectors has been confirmed the value of
maximum tensile force of 5.75 tone. The failuretisexcoccurred at 2cm inside the Cu cable
and not inside the manufacturing straight connectévso, it has been shown that the
resistance between the terminals of Al and Cu thighanticorrosion material between them is
0.1Q.

It can be concluded that these manufactured cbowsesections are heavy enough to carry
electrical loads, and to withstand the forces a&plplduring installation as well as those
developed under extreme service conditions of stiostit, expansion and contraction, and
the pressure applied from bolts as well as fromm@ssion machine does not weaken these
connectors in strain application.

These manufactured connectors with the prepared gompound are designed to avoids
crevices in which moisture might accumulate, ootigh which corrosive atmospheres might
penetrate.

Finally, the straight and parallel connectors barused on a range of aluminum and copper
cables. Body is cast of high conductivity, highesgth aluminum alloy, and a joint compound
contact surfaces insure full conductivity.
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