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LV Aerial Bundled Conductors and
Mechanical Accessories

1 Scope

This specification applies to Aerial Bundled Conductors (ABC) with aluminium or aluminium alloy core
of nominal voltage Uo/U equal to 0.6/1 kV fitted with a cross link polyethylene insulating sheath, and
all mechanical accessories designed to be used on the low voltage systems of Electricité du Cambodge.

The life expectancy of ABC and accessories shall not be less than 30 years.

2 Standards

IEC

ISO

EN

NFC

: International Electro-technical Commission

IEC 60104 : Aluminium-magnesium-silicon alloy wires for overhead line conductors
IEC 60889 : Hard Drown Aluminium wires for overhead line conductors

IEC 61089 : Round wire concentric lay overhead electrical stranded conductors

IEC 60228 : Conductors of insulated cables

IEC 60287 : Electric cables — Calculation of the current rating

: International Standard Organization
ISO 2063 : Metallic coating-protection of iron and steel against corrosion

ISO/IEC 17025 : General requirements for the competence of testing and calibration
laboratories

ISO 9001 : Quality management systems — Requirements

: European Standards

EN 50483-1 : Test requirements for low voltage aerial bundled cable accessories Part 1:
generalities
EN 50483-2 : Test requirements for low voltage aerial bundled cable accessories -- Part 2:

Tension and suspension clamps for self-supporting system

EN 50483-3 : Test requirements for low voltage aerial bundled cable accessories -- Part 3:
Tension and suspension clamps for neutral messenger system

EN 50483-6 : Test requirements for low voltage aerial bundled cable accessories - Part 6:
Environmental testing

: French Standard

NFC 33-209 : Insulated or protected cables for power systems — Insulated
overhead distributions, of rated voltage 0.6/1 kV.
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NFC 33-040 : Insulated cables and their accessories for power systems —Suspension
equipment for overhead distributions with bundle assembled cores, of rated
voltage 0.6/1 kV

NFC 33-041 : Insulated cables and their accessories for power systems —Anchoring devices
for overhead distributions with bundle assembled cores, of rated voltage 0,6/1
kv

NFC 33-042 : Insulated cables and their accessories for power systems —Anchoring devices

for overhead services with insulated cables of rated voltage 0.6/1 kV

NFC 33-043 : Insulated cables and their accessories for power systems — suspension
equipment for overhead services with insulated cables of rated voltage
0.6/1 kV

Unless if standard year is specified, the latest version and all amendments of the above standards
apply.

The supplier may propose alternative standards, provided it is demonstrated that they give an
equivalent degree of quality as the referenced standard. Acceptability of any alternative standard is at
the discretion of the EDC.

3 Definitions

The definitions of the relevant IEC, EN and NFC standards apply to this technical specification.

The following designation in this specification is the designation of NF C 33-209, NF C 33-040, NF C 33-
041 and NF C 33-042.

- Neutral Messenger: Neutral wire or conductor whose main mechanical function is to support
whole the cable in aerial installations and which is an integral part of the cable it supports

4 Testing and Inspection

4.1 General Notes for Test

LV ABC and LV ABC mechanical accessories may be inspected at the manufacturer’s factory by EDC’s
representatives.

The inspection and routine tests shall be carried out in accordance with the provisions of the relevant
EN and NFC recommendations.

ABC and accessories for LV ABC shall be subjected to tests as specified below.

4.2 Type Tests

All type tests required by the NF C 33-209, NF C 33-040, NF C 33-041 and 33-042. And EN standards
shall be carried out.

Type test reports shall be carried out by internationally recognized electrical testing laboratories.
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If the manufacturer is certified by EDC, it is not necessary to submit type test reports for the considered
equipment and in addition the manufacturer shall have all the facilities and bring evidence he can
make the tests according to NF C 33-040, NF C 33-041 and NF C 33-042.

For all other cases the type tests must be supplied within the bid but in any case, not later than 8 days
after bid opening date.

Nevertheless, in case the testing laboratory is not internationally recognized, the testing laboratory
shall be mandatorily accredited ISO/IEC 17025 by an international or national accreditation body
specialized in testing laboratories accreditation/acceptance. In that case, the testing laboratory shall
prove mandatorily its capability/capacity to carry out all type tests mentioned in the type tests reports
by suppling: Full description of all tests the laboratory can carry out, list of testing equipment with full
characteristics, drawing of testing rooms with location of testing equipment, etc. supported by pictures
and copy of the ISO/IEC 17025 accreditation certificate.

Acceptability of any accredited testing laboratory is at the discretion of the EDC.

4.3 Routine Test

EN and NFC standards mentioned in §2 apply.

4.4 Acceptance Tests

4.4.1 ABC Cable

Even if the ABC cable manufacturer production process is ISO 9001 certified, the routine tests
mentioned in ANNEX B (chapter B1) of NFC-33-209 shall be carried out.

In addition, a dielectric test as requested by chapter B2 of Annex B of NFC 33-209 shall also be
executed.

4.4.2 Specific Acceptance Test

In order to verify the compatibility of the neutral messenger and the anchor clamp as well as the
mechanical and physical characteristics of the neutral insulation, the combined adhesion test with
reference clamp on insulation similar to the one described in chapter 6.5.2 of NFC 33209 shall be
carried out. The reference clamp shall be replaced by an anchor clamp strictly conform to the
requirements of NFC 33-041. The number of sample shall be 3 and randomly selected on the drums to
be delivered. The distance of the two insulations full cut on both side of the clamp shall be measured
from the clamp wedges without taking into account the body length of the clamp. A tension effort is
then applied as requested by NFC 33-209 standard and maintained during 5 minutes. The tension shall
be:

e 1000 daN for 54.6 mm? neutral messenger
e 1500 daN for 70 mm? neutral messenger

The acceptance test is considered successful if:

e There is no insulation/core slippage
e Thereisonly 1insulation/core slippage which not reach the marking C on the 3 tested

Acceptance tests results shall be recorded and mentioned on a routine/acceptance test
to the EDC inspectors and send to EDC.
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4.4.3 ABC Mechanical Accessories

Acceptance tests of ABC mechanical accessories are those mentioned in the EN and NFC standards.

5 Quality Management

Design, development and production of the proposed equipment shall be ISO 9001 certified. The I1SO

9001 certificate shall be submitted within the bid.

6 Ambient Conditions

Low voltage aerial bundled conductors and mechanical accessories shall be suitable to operate in the

ambient conditions described here after:

Altitude

Sea level to 1,000 meters

Climate

Tropical

Annual Rainfall

1,300 mm. 140 days

Monsoon Period

June to November

Ambient Air Temperatures:

Average 27.5°C
Minimum 13.3°C
Maximum 40.5°C
Relative Air Humidity 65-100%
Soil Thermal Resistivity:

Average 1.20c m/W
Maximum 3.00c m/W
Solar Emissivity 0.8

Solar absorption 0.8

Wind Velocity:

Average 37 km/h (10.3 m/s)

Maximum

72 km/h (20 m/s)
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7 Low Voltage Aerial Bundled Conductors (LV ABC)

7.1 Rated Voltages
The rated voltage of LV ABC is:
Uo=0.6kV,U=1kV,Um=1.2kV

7.2 Dielectric Strength

Aerial bundled cables shall be designed to withstand the application of 10 kV voltage during 30 minutes
between cores and water after water immersion of 24 hours without breakdown.

7.3 Impulse Withstand Voltage

Conductors shall be designed to withstand without breakdown a standard impulse voltage sequence
1.2/50 ps of positive and negative polarity with a peak value equal to 20 kV.

7.4 Rated Currents

The ABC rated current shall be:

Rated current
ABC
Open air, 30°C, No wind
2 x 16 mm? 93 A
4 x 16 mm? 83A
2 x25mm? 122 A
4 x 25 mm? 111 A
2 x 35 mm? 144 A
4 x 35 mm? 135A
1x50 mm?+1x54.6 mm?N 180 A
3x50 mm?+1x54.6 mm?N 168 A
3x70mm?+1x70 mm?N 213 A
3x150 mm?+1x70 mm?N 344 A

7.5 Constitution

7.5.1 Cores

The core of conductors shall be of class 2 circular cross-section. The strands of the
conductor shall be made of aluminium alloy, magnesium and silicon defined by t
paragraph 6.5.1.2.
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The conductor’s core, other than the neutral messenger shall be made of pure aluminium strands and
the conductor can be compacted. The presence of welds on the elementary strands of the cable core
is tolerated, but when considering all the strands of the neutral messenger, two consecutive welds
shall be located at least 50 m.

7.5.2 Insulating Sheath

The insulating sheath shall be an extruded sheath made of black cross-linked polyethylene (XLPE). It
shall be easily removable and protected against UV rays and weather resistant. In the case neutral
messenger conductor, a paper separator could be applied between core and insulation sheath. For
phase conductors, the presence of a separator is optional, but if there is one, it must be mass coloured
and it must be the same on all the cores of the LV ABC section.

7.5.3 Conductors Assembly

Conductors shall be bundle together for self-supported ABC and shall be bundled around the neutral
for neutral messenger ABC as follow:

e Self-supported ABC

— 2 x16 mm? (service connections)

— 4 x16 mm? (service connections)

— 2 x25 mm? (service connections)

— 4 x25 mm? (service connections)

— 2 x35 mm? (service connections)

— 4 x35 mm? (service connections and main network)
e Neutral messenger ABC

— 1x50mm? +1x54.6 mm?N (service connections and main network)
3 x50 mm? +1 x 54.6 mm? N (service connections and main network)
3x70 mm? +1x 70 mm?N (main network)
—  3x150 mm?+ 1x70 mm?N (main network)

Public lighting conductor (s) can be inserted in the ABC.

7.6 Core and Conductors Characteristics

7.6.1 Characteristics of Cores
7.6.1.1 Phase conductors and neutral of self-supported ABC

The aluminium strands used to make the core of the phase conductors and the neutral of self-
supported ABC must present before wiring, a tensile strength at least equal to 120 MPa.

Diameter of wires could vary according the reel conductor cross section.
7.6.1.2 Neutral messenger '

The aluminium alloy wires used for producing conductive core of neutral messenger must present
before wiring the following characteristics:

° inal diameter of strands:
‘.5—‘3 3’}5@ for the 54.6 mm? messenger
5 r the 70 mm? messenger
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The conductive cores must meet the characteristics specified in the table here in after.

Furthermore, the conductive core of carrier neutral conductor must comply with the following
requirements:

e the maximum strands lay length of the outer layer: 20 x (core diameter)
e direction of lay of external wiring strands: left "S"
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