MEDCO/2592/2021
AERIAL BUNCHED CABLES FOR LT LINES (ICx16+25 Sq.mm)
1. SCOPE

This specification covers the requirement of polyethylene insulated aluminium cables twisted over a central bare aluminium alloy messenger wire for use on LT overhead lines.

2. RATED VOLTAGE:

The rated voltage of the cables shall be 1100 volts.

3. APPLICABLE STANDARDS:
 
Unless otherwise stipulated in this specification, the following standards as amendment from time to time shall be applicable.

i) IS: 14255/1995 for AB Cables
ii) IS: 10810-1984: Methods of Test for Cables

iii) IS: 8130- 1984: Conductors for insulated Cables

iv) IS: 6474- 1984: Polyethylene insulation of cables
v) IS: 398 (Part-IV)- 1979 Aluminium Alloy Conductors

4. GENERAL:
4.1 
The insulated phase conductors (with additional street lighting conductor, if Provided) shall be twisted around the bare aluminium alloy messenger wire, which shall take all the mechanical stress. The messenger wire shall also serve as the earth-cum-neutral wire.
4.2 
Figure-1 shows a typical arrangement of the phase conductors and messenger wire in the finished cable.

4.3 Figure 2, 3 and 4 show the typical arrangements of cables at 'Straight Run', 'Angle' and 'Dead-End' locations respectively.
5. PHASE CONDUCTORS
5.1
The phase conductors and street lighting conductors shall be insulated with black weather-resistant, polyethylene suitable for 1100 V insulation. The insulated conductors shall generally conform to the standards as per IS quoted in clause 3 above.

5.2 The phase conductors shall be suitably compacted as shown in Fig. 5 and the outer diameter shall be within the limits specified in 5.5 below.

5.3 The phase conductors shall be provided with one, two and three 'ridges (see Fig. 5) for quick identification.

5.4 The tensile strength of the aluminium wires used the conductors shall not be less than 100 to 150 N/mm2 as per IS: 8130-1984 (Clause 3.1).
5.5 The standard sizes and technical characteristics of the phase and street lighting conductors shall be as shown in the following table:

	Nominal
Sectional Area

(mm2)
	No. of strands
	Diameter of Compacted Conductor

(mm)
	Mass

(Kg/Km
	Max. D.C. Resistance at 20°C

(Ohm/Km)
	Insulation thickness

(mm)

	16
	7
	4.4
	42
	1.91
	1.0

	25
	7
	5.5
	65
	1.20
	1.0

	35
	7
	6.8
	95
	0.868
	1.0

	50
	7
	7.9
	127
	0.641
	1.2


Note: The resistance values give in col.5 are the maximum permissible. Tolerance of +5% is allowable on diameters shown in col. 3.

6. MESSENGER (NEUTRAL CONDUCTOR) 

6.1 
The bare messenger wire shall be made of aluminium alloy generally conforming to IS: 398 (Part-IV)- 1979 & IS: 14255-1995 composed of 7 strands and shall be suitably compacted to have smooth round surface to avoid damage to the polyethylene insulation of the phase conductors twisted around the messenger. The shape of the compacted conductors shall be as per Fig.1.
6.2
There shall be no joints in any wire of the stranded messenger conductor except those made in the base rod or wires before final drawing

6.3
The sizes and other technical characteristics of the messenger wire shall be as given in the following table: 
	Nominal Sectional Area

(mm2)
	No. of strands
	Diameter of Compacted Conductor

(mm)
	Mass

(Kg/Km
	Max. D.C. Resistance at 20°C

(Ohm/Km)
	Minimum Tensile Strength

(KN)

	25
	7
	5.5
	65
	1.380
	7.4

	35
	7
	6.8
	95
	0.986
	10.3


Note: While the limiting values in Cols. 5 & 6 are to be guaranteed, a plus tolerance of 5% will be permissible on values in Col.3.

7. CROSS LINKED POLYETHYLENE INSULATION

The polyethylene insulation shall generally conform to IS: 6474-1971/IS 14255/1995. The following properties shall be guaranteed by the supplier:

	Melt flow index
	0.5 or less

	Tensile Strength 
	Not less than 12.5 N/mm2

	Percentage elongation
	Not less than 200

	Carbon black content
	Between 2 and 3

	Vicat Softening Point
	Not less than 85°C

	Insulation Resistivity 
	

	
	at 27°C
	1 x 10 13 Ohm Cm (Min)

	
	at 70°C
	1 x 10 11 Ohm Cm (Min)


8. TESTS FOR PHASE CONDUCTORS:
8.1 Type Tests (as per IS 8130 & IS 14255-1995)
a) Tensile Test (IS: 8130)

b) Wrapping Test (IS: 8130)

c) Conductor Resistance Test (IS: 8130)

d) Test for thickness of insulation (IS: 6474)/ IS 14255-1995
e) Physical tests for polyethylene insulation (IS: 6474)/IS 14255-1995
f) Test for bleeding and blooming of pigment (IS: 6474) /IS 14255-1995
g) Insulation resistance test (IS: 6474) /IS 14255-1995
h) High voltage test including water immersion test (IS: 10810 Part 45- 1984) /IS 14255
8.2 Acceptance Tests

All tests as per 8.1 except (e) and (f) and as per IS 8130 & IS 14255 In addition, check of diameter values as per Clause 5.5. 
9. TEST FOR MESSENGER
9.1 Type Tests
a) Breaking Load test (to be made on the finished conductors) (IS: 398-Part-IV)

b) Elongation test (IS: 398- Part-IV) /IS 14255
c) Resistance Test (IS: 398- Part- IV) /IS 14255
9.2 Acceptance Tests

All the tests indicated in Clause 9.1 above, In addition, check of diameter values as per clause 6.3. 
10. BENDING TEST ON THE COMPLETE CABLE

The test shall be performed on a sample of complete cable. The sample shall be bent around a test mandrel at room temperature for at least one complete turn. It shall then be unwound and the process shall be repeated after turning the sample around it axis 180°. The cycle of these operation shall then be repeated twice more. The diameter of the mandrel shall be



10 (D+d)
 
Where D = actual diameter of the cable (i.e. the minimum circumscribing circle diameter), mm 


d= actual diameter of the conductor


No cracks visible to the naked eye are allowed.

11. PACKING AND MARKING
11.1 The cable shall be wound in non-returnable drums conforming to IS: 1778-1961 "Specification for Reels and Drums for bare Wire' or the latest version thereof. The drum shall be marked with the following:

a) Manufacturer's name

b) Trade mark, if any

c) Drum number or identification number

d) Size of conductors

e) Size of messenger

f) Voltage grade

g) Number and lengths of pieces of cable in each drum

h) Gross mass of the packing

i) Net mass of cable

j) ISI mark, if any

k) Property of MVVNL 

11.2 The drums shall be of such construction as to assure delivery of conductor in the field free from displacement and damage and should be able to withstand all stresses due to handling and the stringing operation so that cable surface is not dented, scratched or damaged in any way during transport and erection. The cable shall be properly lagged on the drums.
11.3 The cable drum should be suitable for wheel mounting.

11.4 The normal length of each cable shall be 1 Km. While longer lengths shall be acceptable, shorter lengths not less than 50% of the standard lengths shall be acceptable to the extent of 10% of the ordered quantity.
12
VARIATION IN QUANTITY

The supplied quantity can vary within plus/minus two percent of the ordered     quantity.

13. INSPECTION

All tests and inspections shall be made at the place of manufacture unless otherwise especially agreed upon by the manufacturer and purchaser at the time of purchase as per IS 8130 & IS 14255-1995 and latest amendment thereof. The manufacturer shall afford the inspector representing the purchaser all reasonable facilities without charge, to satisfy him that the material is being furnished in accordance with this specification and relevant IS.
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