


MKXXS005

C
o

nt
en

ts

Company Profile
Page

02

Product Range
Page

03

Constructional Features
Page

04

Plant and Machinery
Page

05

MV Cables Testing Facility

Oman Cables Quality Assurance

Notes on FRlS and FR Sheathed Cables

Technical Section

Page

06

Page

07

Page

08

Page

09

Section Cable Type Conductor Type Table Page No.

A Single Core Unarmoured Cables Copper 

Aluminium

1 To 5

6 To 10

11 To 15

16 To 20

B Single Core Aluminium Wire 

Armoured Cables

Copper 

Aluminium

1 To 5

6 To 10

21 To 25

26 To 30

C Three Core Unarmoured Cables Copper 

Aluminium

1 To 5

6 To 10

31 To 35

36 To 40

D Three Core Steel Wire Armoured 

Cables

Copper 

Aluminium

1 To 5

6 To 10

41 To 45

46 To 50

E Three Core Steel Tape Armoured 

Cables

Copper 

Aluminium

1 To 5

6 To 10

51 To 55

56 To 60

F Rating Factors and other Technical Details 1 To 17 65 To 84



2 MKXXS005 01/08/2015

Oman Cables Industry (SAOG) develops, 
manufactures and markets a totally integrated 
variety of electrical products, which include 
medium voltage power cables, low voltage 
power and control cables, pilot cables, overhead 
power transmission line conductors and building 
wires. 

OCI offers cables with special features suitable 
for different types of applications, environmental 
conditions or as per customer requirement.

  Flame Retardant Properties

  low Smoke and Fume (lSF) Properties

  Cables with Anti-Termite Sheaths

  UV Resistant Outer Sheath

  lead Sheath

The manufacturing facilities are situated within 
the largest industrial complex in Muscat, The 
Sultanate of Oman, with its offices and factory 
presently occupying an area of 135000 sqm with 
future expansion plans in mind. OCI have 
equivalent facilities in Sohar, Oman at its 
Aluminum manufacturing facility and together 
has a capacity of copper and aluminum of more 
than 120,000 MT annually. 

Oman Cables Industry (SAOG) has its offices in 
Oman, UAE, Qatar, and KSA and has an extensive 
network of distributors and agents throughout 
MENA, Asia and Europe.

Company Profile
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Product Range

Voltage Grade :  3.6/6/7.2 kV To 18/30/36 kV (uo/u/um) As Per IEC-60502-2 
(Equivalent 3.8/6.6/7.2 kV To 19/33/36 kV - (uo/u/um) As Per BS 6622)

Conductor : Copper or Aluminium

Conductor Size : 25 To 1000 Sq. mm

Specification : IEC 60502 Part 2, BS 6622, or 
  Any Other International specification covering above voltage range

uo : Nominal Phase To Earth Voltage

u : Nominal Phase To Phase Voltage

um : Maximum Phase To Phase Voltage

Special Features

OCI can also offer cables with different sheathing, screening, taping & armouring options as per 
customer’s specific requirements. We can also offer cables suitable for superior fire performance 
characteristics as well as with low smoke & fume (lSF or lSOh/lSzh) properties. Special features like 
longitudinal water sealing of conductors & CU screens, radial water sealing of CU screens as well as 
different colour of outer sheath can be provided on request.

The cable design in this catalogue conforms to IEC 60502 Part 2 & in most cases to BS 6622. however 
if requested, we can separately offer guaranteed technical particulars for cables as per 
different international specifications or specific customer needs.
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Conductor

We can offer cables with both copper or 
aluminium conductors. Conductors upto 1000 
sq mm will be circular compacted & stranded 
and shall comply with IEC-60228 Class 2.

Conductor screen

This will be an extruded layer of semiconducting 
XlPE applied under simultaneous triple extrusion 
process over the conductor along with the 
insulation and the insulation screen.

Insulation

This will be an extruded layer of insulating grade 
XlPE applied over conductor screen under triple 
extrusion process along with conductor screen 
and insulation screen.

Insulation screen

This will be a layer of semiconducting XlPE 
which will be applied by tripe extrusion process 
over the insulation.

Metallic screen

It will consist of a layer of copper tape applied 
helically with overlap over insulation screen. 
Other combinations of metallic screens as per 
customer’s requirement can also be provided on 
request.

Laying-up

In case of three core cables, the three cores are 
laid up with non hygroscopic fillers like 
polypropylene (PP) fillers at interstices and a 
binder tape is applied with an overlap. These 
binder tapes can be a PVC or Polyethylene, or 
Polypropylene or Polyester.

Inner Sheath (Bedding)

Extruded layer of PVC or PE is applied over the 
laid-up cores. PVC is normally of grade ST2 or 
PE of grade ST7 as per IEC 60502 Part 2.

Armour

In case of Armoured cables, the armour is 
applied over inner sheath. For Single core cables 
this is of aluminium wires and for multicore 
cables the armour can be of one among the 
following options:-

a) Galvanized steel wire.

b) Galvanized steel tape.

The armour is applied helically over the inner 
sheath.

Outer sheath

An extruded layer is applied over the armour in 
case of armoured cables and over the laid-up 
cores (for multi core)/copper screen (for single 
core) in case of unarmoured cables. Outer sheath 
material can be either PVC of grade ST2 or PE of 
grade ST7 as per IEC-60502 Part 2.

Special features which we can offer

•     Water tight construction (both radial & 
longitudinal for Cu screen and longitudinal 
for conductor)

•    Strippable insulation screen

•   TR-XLPE insulation

•    Metallic screen of multiple layers of copper 
tapes or a combination of copper wires and 
tapes to increase the earth fault current 
carrying capacity.

•    Increased armour conductivity by way of 
insertion of tinned copper wires in armour.

•   UV resistant coloured outer sheath.

•    LSF (Low Smoke & Fume) (LSOH/LSZH) MV 
cables as per BS 7835 with lSF (lSOh/
lSzh) inner/outer sheath.

•    Flame Retardant MV cables conforming to 
IEC 60332

•    FR-PVC or FRRT - PVC or FRLS-PVC inner 
sheath and/or outer sheath

•   Graphite coating on outer sheath.

Constructional Features
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Triple Head Extrusion - CCV Plant

The medium voltage cable manufacturing facility 
at OCI is the most modern facility available in the 
region today with the state of the art machinery 
& equipment supplied by the biggest & the best 
names in the cable manufacturing machinery 
industry. The entire MV cables manufacturing 
plant at OCI is fully air-conditioned with humidity 
control to ensure contamination free atmosphere, 
the only kind in the whole of Middle East.

The heart of the MV cables manufacturing facility 
is the CCV line. These lines are supplied by 
Maillefer, Finland and incorporates some of the 
most modern features like,

•  Triple extrusion head to ensure superior 
quality of extrusion and uniform bonding of 
conductor screen, XlPE insulation & the 
insulation screen.

•  In line X-ray machine for checking proper 
concentricity of all 3 layers of Insulation as 
well as measuring thickness of extruded 
materials, ovality and overall diameter.

•  CDCC - Completely Dry Curing & Cooling in 
an inert atmosphere of nitrogen.

•  Fully Computerized auto-cure control system 
which controls all driving parameters to 
achieve best curing of extruded materials.

•  Fully automatic compound handling system 
ensuring a contamination free line, which is 

absolutely essential to achieve a superior 
quality product.

Some Of The Other Machines Include:

•  Central stranding machine from SKET Germany

•  Combined CU taping & Multi wire screening 
machine from Pourtier France

•  3000 mm Drum twister Laying-up machine 
from SKET Germany

•  3000 mm Drum twister Armouring machine 
from Pourtier France

•  Combined 3000 mm Drum twister Laying-up 
& Armouring machine from Pourtier France

•  Steel tape Armouring machine from Pourtier 
France

•  Extrusion sheathing lines from Maillefer 
Finland and from Troester Germany

• Lead extruder from HFSAB Sweden.

With the manufacturing facilities incorporating 
the use of latest available technology, the MV 
cables offered by OCI provides customers with 
a definite advantage in terms of:

• Complete adherence to specifications,

• Superior overall performance,

• Minimum risk of insulation failures,

• Much longer service life.

Plant and Machinery
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OCI has made a major investment in the Testing 
facilities for its MV Cables factory. We have 
equipped ourselves with the latest and most 
advanced cable testing facility available in the 
world.

All testing equipment such as Partial discharge 
detector, high Voltage Tester, Tan delta bridge 
and Impulse tester are supplied and erected by 
hipotronics USA/haefely & Tattex Switzerland.

The screened room for ‘Partial Discharge’ Test 
has been supplied & erected by M/s ETS 
lindgren, UK, who are the world leaders in 
interference technology products. This facility is 
the first of its kind in the region & ensures 
detecting discharge levels less than 1pC.

Apart from the above, the other major testing 
facilities include:

a)  Partial Discharge detector from M/s 
hipotronics (Robinson) USA

b)  1000 kVA/100 kV - Series Resonance 
Test set with fully automatic control 
system - from M/s hipotronics, USA.

c)  1500 kVA/120 kV - Series Resonance 
test set with fully automatic control 
system from M/s haefely Switzerland.

d)  300 kV/15 kJ - latest Impulse Test facility 
from M/s haefely, Switzerland.

e)  Fully automatic ‘Tan delta’ measuring 
facility from M/s Tettex, Switzerland.

We have also installed many in line devices/
facilities for checking the product quality during 
the manufacturing process, examples of this are 
the X-Ray machine installed on the CCV line, 
Curing Optimization Software, online conductor 
resistance measurement device etc. These 
features reduce any risk of failure and ensure a 
long service life for our products.

With this modern equipment & facilities, we 
ensure close manufacturing tolerances and 
compliance to customer specifications as well as 
effective monitoring of the entire manufacturing 
process to ensure a world class product.

OCI’s quality management system is accredited 
to ISO 9001 by BASEC, UK. The design validation 
for our MV Cables range has been done at 
recognized international laboratories.

With the above state of the art Testing Facility, we 
can conduct all Routine Tests, Type Tests and 
Sample Tests mentioned in IEC 60502 Part 2, BS 
6622 & other international specifications, 
in-house. 100% of the cables manufactured by 
OCI are routine tested prior to dispatch, however 
if the customers desire to witness these tests or 
other Type / Sample tests, they can nominate 
their representatives or appoint a third party to 
witness the same at OCI factory.

Control Panel In Line X ray Unit

MV Cables Testing Facility
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In order to ensure the best quality products, it is 
essential to test and inspect the product at each stage 
of manufacturing including raw materials and finished 
product.

Oman Cables Quality Assurance System includes:
A. Raw Materials Inspection
B. In-process inspection
C. Finished product inspection

Raw Materials Inspection:
All the raw materials are sourced from internationally 
approved companies, known for their quality products. 
Once the material is received with their product 
certificate, Oman Cables quality team tests and 
inspects the same again.  Only those materials which 
meet Oman Cables internal standards are released for 
production.

In-Process Inspection:
A team of well experienced and qualified personnel, 
dedicated to quality, inspects and test all the in-process 
materials at every stage, and only materials complying 
to the specified requirements are released for 
processing.

Finished Product Inspection:
Oman Cables products are fully tested to the applicable 
standard to which it is manufactured before leaving the 
factory.

Routine tests are carried out for conformity to the 
specifications on 100% cable drums. Sample tests and 
type tests are carried out at regular intervals as per the 
applicable standards to confirm the product quality.

Testing Laboratory

Oman Cables Quality Assurance
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Oxygen Index (ASTM D 2863)

The criterion for burning is presence of percentage 
of oxygen in air. By mixing oxygen and nitrogen 
at various percentages this test finds at what 
percentage of oxygen the standard specimen 
starts burning. higher the oxygen index higher 
the resistance to get ignited. Min. oxygen index 
shall be 30%.

Temperature Index (ASTM D 2863)

Temperature index is the temperature at which 
the oxygen index of the material becomes 21.
This test is carried out usually by extrapolation 
after the oxygen index is measured at various 
temperatures. Minimum temperature index shall 
be 250 °C.

Smoke Density (ASTM D 2843)

This parameter relates to measuring and observing 
relative amounts of smoke produced by the 
burning or decomposition of materials. This test 
is carried out in accordance with ASTM D 2843. 
The measurements are made in terms of loss of 
light transmission through a collected volume of 
smoke produced under control standardized 
conditions. Generally requirement by customer is 
smoke density rating less than 60%.

Acid Gas Emission (IEC 60754-1)

During burning of cable materials acid gases are 
evolved especially hydrogen chloride. The gas 

emission is evaluated in accordance with test 
method IEC 60754-1, where approximately 1 
gm. of the material is pyrolysed at 800 0C in a 
combustion tube and resultant gases are 
analyzed.

Flame Retardance (IEC 60332-1)

A single cable sample is clamped vertically. The 
Bunsen or other similar burner is arranged at 45 
Degree to the axis of the cable sample, applying 
flame at 475 mm below to top clamp. The flame 
is applied for a period of time depending upon 
the diameter of the cable.

The test requirement is that after all burning has 
ceased the charred or affected portion shall not 
have reached within 50 mm from the top clamp.  

Flame Retardance Test (IEC 60332 -3)

This test is carried out to check flame retardant 
properties of bunched cables. Three categories 
of tests namely category “A”, “B” and “C” have 
been defined according to quantity of combustible 
material available over unit length. Cable pieces 
are tied on vertical ladder and flame is applied 
from a horizontal ladder. After the specified time 
the burner is removed. All parameters are pre 
defined according to specification. The charred 
portion is measured and compared with the 
standards to decide on acceptability.

Special PVC Compounds with Additional Requirements which OCI can provide:

Property Material

FR FRLS FRRT

Oxygen Index (Min.)

Temperature Index (Min.)

Smoke Density Rating (Max.)

Acid Gas Generation (Max.)

Flammability Test* 

30

250

-

-

IEC 60332-1 and

IEC 60332-3-24

30

250

60

20 % 

IEC 60332-1 and

IEC 60332-3-24

30

250

-

17%

IEC 60332-1 and

IEC 60332-3-24

* Based on specific request, we can provide compounds which can meet flammability requirements of IEC 
60332-3-23 and IEC 60332-3-22

Notes on FRLS and FR Sheathed Cables
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Technical Section
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Conductor Stranding Machine

150 mm Sheathing Line
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Section F
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GROUP RATING FACTORS FOR CIRCUITS OF THREE SINGLE CORE CABLES,
IN TREFOIL LAID DIRECT IN GROUND

Number of 
trefoils in 

group

Spacing between group centres (S) 
mm

Touching 200 400 600 800
2 0.73 0.83 0.88 0.90 0.92
3 0.60 0.73 0.79 0.83 0.86
4 0.54 0.68 0.75 0.80 0.84
5 0.49 0.63 0.72 0.78 0.82
6 0.46 0.61 0.70 0.76 0.81
7 0.43 0.58 0.68 0.75 0.80
8 0.41 0.57 0.67 0.74 -
9 0.39 0.55 0.66 0.73 -

10 0.37 0.54 0.65 - -
11 0.36 0.53 0.64 - -
12 0.35 0.52 0.64 - -

SECTION F - TABLE 1

SECTION F - TABLE 2

GROUP RATING FACTORS FOR CIRCUITS OF THREE CORE CABLES,
LAID DIRECT IN GROUND

Number of 
cables in 

group

Spacing between group centres (S) 
mm

Touching 200 400 600 800
2 0.80 0.86 0.90 0.92 0.94
3 0.69 0.77 0.82 0.86 0.89
4 0.62 0.72 0.79 0.83 0.87
5 0.57 0.68 0.76 0.81 0.85
6 0.54 0.65 0.74 0.80 0.84
7 0.51 0.63 0.72 0.78 0.83
8 0.49 0.61 0.71 0.78 -
9 0.47 0.60 0.70 0.77 -

10 0.46 0.59 0.69 - -
11 0.45 0.57 0.69 - -
12 0.43 0.56 0.68 - -

S = Spacing between the group’s centre

s

S = Spacing between the cable's centre
s
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SECTION F - TABLE 3

SECTION F - TABLE 4

RATING FACTORS FOR VARIATION IN THERMAL RESISTIVITY OF SOIL FOR
THREE SINGLE CORE CABLES LAID DIRECT IN GROUND

RATING FACTORS FOR VARIATION IN THERMAL RESISTIVITY OF SOIL FOR
THREE CORE CABLES LAID DIRECT IN GROUND

Nominal area of 
conductor  

mm2

Values of soil thermal resistivity
°C - m/W

0.7 0.8 0.9 1 1.5 2 2.5 3

25 1.24 1.20 1.16 1.13 1.00 0.91 0.84 0.78

35 1.25 1.21 1.17 1.13 1.00 0.91 0.83 0.78

50 1.25 1.21 1.17 1.14 1.00 0.91 0.83 0.77

70 1.26 1.21 1.18 1.14 1.00 0.90 0.83 0.77

95 1.26 1.22 1.18 1.14 1.00 0.90 0.83 0.77

120 1.26 1.22 1.18 1.14 1.00 0.90 0.83 0.77

150 1.27 1.22 1.18 1.15 1.00 0.90 0.83 0.77

185 1.27 1.23 1.18 1.15 1.00 0.90 0.83 0.77

240 1.28 1.23 1.19 1.15 1.00 0.90 0.83 0.77

300 1.28 1.23 1.19 1.15 1.00 0.90 0.82 0.77

400 1.28 1.23 1.19 1.15 1.00 0.90 0.82 0.76

Nominal area of 
conductor  

mm2

Values of soil thermal resistivity
°C - m/W

0.7 0.8 0.9 1 1.5 2 2.5 3

25 1.30 1.25 1.20 1.16 1.00 0.89 0.81 0.75

35 1.30 1.25 1.21 1.16 1.00 0.89 0.81 0.75

50 1.32 1.26 1.21 1.16 1.00 0.89 0.81 0.74

70 1.33 1.27 1.22 1.17 1.00 0.89 0.81 0.74

95 1.34 1.28 1.22 1.18 1.00 0.89 0.80 0.74

120 1.34 1.28 1.22 1.18 1.00 0.88 0.80 0.74

150 1.35 1.28 1.23 1.18 1.00 0.88 0.80 0.74

185 1.35 1.29 1.23 1.18 1.00 0.88 0.80 0.74

240 1.36 1.29 1.23 1.18 1.00 0.88 0.80 0.73

300 1.36 1.30 1.24 1.19 1.00 0.88 0.80 0.73

400 & above 1.37 1.30 1.24 1.19 1.00 0.88 0.79 0.73
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Depth of laying 
m

Single-core cables 

Three-core
cables

Nominal conductor size
mm2

≤185 mm2 >185 mm2

0.5 1.04 1.06 1.04

0.6 1.02 1.04 1.03

0.8 1.00 1.00 1.00

1.0 0.98 0.97 0.98

1.25 0.96 0.95 0.96

1.5 0.95 0.93 0.95

1.75 0.94 0.91 0.94

2.0 0.93 0.90 0.93

2.5 0.91 0.88 0.91

3.0 0.90 0.86 0.90

SECTION F - TABLE 5

GROUND TEMPERATURE 0C 10 15 20 25 30 35 40 45 50

RATING FACTOR 1.07 1.04 1.00 0.96 0.93 0.89 0.85 0.80 0.76

SECTION F - TABLE 6

RATING FACTOR FOR DEPTH OF LAYING FOR
CABLE LAID DIRECT IN GROUND

RATING FACTOR FOR VARIATION IN GROUND TEMPERATURE FOR
CABLE LAID DIRECT IN GROUND
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GROUP RATING FACTORS FOR CIRCUITS OF THREE SINGLE CORE CABLES,
IN DUCTS IN TREFOIL

Number of 
trefoils in  

group

Spacing between duct group centres (S)
mm

Touching 200 400 600 800
2 0.78 0.85 0.89 0.91 0.93
3 0.66 0.75 0.81 0.85 0.88
4 0.59 0.70 0.77 0.82 0.86
5 0.55 0.66 0.74 0.80 0.84
6 0.51 0.64 0.72 0.78 0.83
7 0.48 0.61 0.71 0.77 0.82
8 0.46 0.60 0.70 0.76 -
9 0.44 0.58 0.69 0.76 -

10 0.43 0.57 0.68 - -
11 0.42 0.56 0.67 - -
12 0.40 0.55 0.67 - -

SECTION F - TABLE 7

SECTION F - TABLE 8

GROUP RATING FACTORS FOR CIRCUITS OF THREE CORE CABLES,
IN DUCT IN HORIzONTAL FORMATION

Number of 
cables in  

group

Spacing between group centres (S) 
mm

Touching 200 400 600 800
2 0.85 0.88 0.92 0.94 0.95
3 0.75 0.80 0.85 0.88 0.91
4 0.69 0.75 0.82 0.86 0.89
5 0.65 0.72 0.79 0.84 0.87
6 0.62 0.69 0.77 0.83 0.87
7 0.59 0.67 0.76 0.82 0.86
8 0.57 0.65 0.75 0.81 -
9 0.55 0.64 0.74 0.80 -

10 0.54 0.63 0.73 - -
11 0.52 0.62 0.73 - -
12 0.51 0.61 0.72 - -

S = Spacing between the cable centres in mm
s

S = Spacing between the Trefoil group centres in mm

s
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SECTION F - TABLE 9

SECTION F - TABLE 10

RATING FACTORS FOR VARIATION IN THERMAL RESISTIVITY OF SOIL FOR
THREE SINGLE CORE CABLES LAID DIRECT IN DUCT

RATING FACTORS FOR VARIATION IN THERMAL RESISTIVITY OF SOIL FOR
THREE CORE CABLE LAID IN SINGLE WAY DUCT

Nominal area of 
conductor

Values of soil thermal resistivity
0C - m/W

0.7 0.8 0.9 1 1.5 2 2.5 3

25 1.14 1.12 1.10 1.08 1.00 0.94 0.89 0.84

35 1.14 1.12 1.10 1.08 1.00 0.94 0.88 0.84

50 1.14 1.12 1.10 1.08 1.00 0.94 0.88 0.84

70 1.15 1.13 1.11 1.09 1.00 0.94 0.88 0.83

95 1.15 1.13 1.11 1.09 1.00 0.94 0.88 0.83

120 1.15 1.13 1.11 1.09 1.00 0.93 0.88 0.83

150 1.16 1.13 1.11 1.09 1.00 0.93 0.88 0.83

185 1.16 1.14 1.11 1.09 1.00 0.93 0.87 0.83

240 1.16 1.14 1.12 1.10 1.00 0.93 0.87 0.82

300 1.17 1.14 1.12 1.10 1.00 0.93 0.87 0.82

400 1.17 1.14 1.12 1.10 1.00 0.92 0.86 0.81

Nominal area of 
conductor

Values of soil thermal resistivity
0C - m/W

0.7 0.8 0.9 1 1.5 2 2.5 3

25 1.21 1.17 1.14 1.12 1.00 0.91 0.85 0.79

35 1.21 1.18 1.15 1.12 1.00 0.91 0.84 0.79

50 1.21 1.18 1.15 1.12 1.00 0.91 0.84 0.78

70 1.22 1.19 1.15 1.12 1.00 0.91 0.84 0.78

95 1.23 1.19 1.16 1.13 1.00 0.91 0.84 0.78

120 1.23 1.20 1.16 1.13 1.00 0.91 0.84 0.78

150 1.24 1.20 1.16 1.13 1.00 0.91 0.83 0.78

185 1.24 1.20 1.17 1.13 1.00 0.91 0.83 0.78

240 1.25 1.21 1.17 1.14 1.00 0.90 0.83 0.77

300 1.25 1.21 1.17 1.14 1.00 0.90 0.83 0.77

400 & above 1.25 1.21 1.17 1.14 1.00 0.90 0.83 0.77
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Depth of laying 
m

Single-core cables 

Three-core
cables

Nominal conductor size
mm2

≤185 mm2 >185 mm2

0.5 1.04 1.05 1.03

0.6 1.02 1.03 1.02

0.8 1.00 1.00 1.00

1.0 0.98 0.97 0.99

1.25 0.96 0.95 0.97

1.5 0.95 0.93 0.96

1.75 0.94 0.92 0.95

2.0 0.93 0.91 0.94

2.5 0.91 0.89 0.93

3.0 0.90 0.88 0.92

SECTION F - TABLE 11

GROUND TEMPERATURE 0C 10 15 20 25 30 35 40 45 50

RATING FACTOR 1.07 1.04 1.00 0.96 0.93 0.89 0.85 0.80 0.76

AMBIENT TEMPERATURE 0C 20 25 30 35 40 45 50 55 60

RATING FACTOR 1.08 1.04 1.00 0.96 0.91 0.87 0.82 0.76 0.71

SECTION F - TABLE 12

SECTION F - TABLE 13

RATING FACTOR FOR DEPTH OF LAYING FOR
CABLES LAID DIRECT IN DUCT

RATING FACTOR FOR VARIATION IN GROUND TEMPERATURE FOR
CABLE LAID DIRECT IN DUCTS

RATING FACTOR FOR VARIATION IN AMBIENT AIR TEMPERATURE
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SECTION F - TABLE 14

GROUP RATING FACTORS FOR GROUPS OF MORE THAN ONE 
MULTI - CORE CABLE IN AIR - TO BE APPLIED TO THE CURRENT CARRYING 

CAPACITY FOR ONE MULTI-CORE CABLE IN FREE AIR

Method of Installation Number 
of trays

Number of cables

1 2 3 4 6 9

Cables on
perforated trays

Touching 1

2

3

1.00

1.00

1.00

0.88

0.87

0.86

0.82

0.80

0.79

0.79

0.77

0.76

0.76

0.73

0.71

0.73

0.68

0.66

Spaced 1

2

3

1.00

1.00

1.00

1.00

0.99

0.98

0.98

0.96

0.95

0.95

0.92

0.91

0.91

0.87

0.85

-

-

-

Cables on vertical
perforated trays

 

Touching
1

2

1.00

1.00

0.88

0.88

0.82

0.81

0.78

0.76

0.73

0.71

0.72

0.70

 

Spaced

1

2

1.00

1.00

0.91

0.91

0.89

0.88

0.88

0.87

0.87

0.85

-

-

Cables on ladder
supports,
cleats, etc

Touching 1

2

3

1.00

1.00

1.00

0.87

0.86

0.85

0.82

0.80

0.79

0.80

0.78

0.76

0.79

0.76

0.73

0.78

0.73

0.70

Spaced 1

2

3

1.00

1.00

1.00

1.00

0.99

0.98

1.00

0.98

0.97

1.00

0.97

0.96

1.00

0.96

0.93

-

-

-

Note 1: Values are given for vertical spacings between trays of 300 mm and at least 20 mm between trays and wall. 
For closer spacing, the factors should be reduced.

Note 2: Values are given for horizontal spacing between trays of 225 mm with trays mounted back to back. For closer 
spacing, the factors should be reduced.
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SECTION F - TABLE 15

GROUP RATING FACTORS FOR GROUPS OF MORE THAN ONE CIRCUIT OF 
SINGLE-CORE CABLES - TO BE APPLIED TO THE CURRENT - CARRYING 
CAPACITY FOR ONE CIRCUIT OF SINGLE - CORE CABLES IN FREE AIR

Method of Installation
Number of

trays

Number of three-phase
circuits (Note 3) Use as a

multiplier to
rating for1 2 3

Perforated trays

(Note 1)

1

2

3

1.00

0.97

0.96

0.98

0.93

0.92

0.96

0.89

0.86

Three cables in
trefoil formation

Vertical perforated
trays

(Note 2)

Spaced

1

2

1.00

1.00

0.91

0.90

0.89

0.86

Ladder
supports,

cleats, etc.

(Note 1)

1

2

3

1.00

0.97

0.96

1.00

0.95

0.94

1.00

0.93

0.90

Note 1: Values are given for vertical spacings between trays of 300 mm. For closer spacing, the factors should be 
reduced.

Note 2: Values are given for horizontal spacing between trays of 225 mm with trays mounted back to back. For closer 
spacing, the factors should be reduced.

Note 3: For circuits having more than one cable in parallel per phase, each three phase set of conductors should be 
considered as a circuit for the purpose of this table.
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Copper wire screen area for Single core unarmoured cable

It is always advisable to design the cable for specific fault current as per the system requirement. However as a common 
practice copper wire screen area as per the table given below may be provided for single core unarmoured cables. This 
screen area is irrespective of voltage grade of the cable.

Conductor cross-sectional area
(mm2)

Copper wire screen area
(mm2)

25-120 16

150-300 25

400 and above 35

TYPE OF CABLE DURING INSTALLATION DURING TERMINATION

(A) SINGLE CORE

Unarmoured 20 x D 15 x D

Armoured 15 x D 12 X D

(B) THREE CORE

Unarmoured 15 x D 12 x D

Armoured (SWA) 12 x D 10 x D

Armoured (Steel Tape) 15 x D 15 x D

D - Overall diamter of cable

VOLTAGE GRADE (kV) D.C. VOLTAGE (kV) (TEST DURATION - 15 MINUTES)

3.6/6

6/10

8.7/15

12/20

18/30

15

24

35

48

72

* Given test voltages are for New installation only (Reference - IEC - 60502-2)

RECOMMENDED MINIMUM BEDING RADIUS (FOR PVC SHEATHED CABLES)

D.C. TEST VOLTAGE AFTER INSTALLATION*

SECTION F - TABLE 16

SECTION F - TABLE 17
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Short Circuit Charts
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Short Circuit Charts
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The short circuit ratings (r.m.s. values) of XLPE insulated cables have been calculated on the following 
assumptions.

1.  Conductor temperature prior to short circuit 90 0C

2.  Max permissible temperature during short circuit 250 0C

3.  Specific gravity

        a. Copper  8.89 gm/cc

        b.  Aluminium 2.703 gm/cc

4.  Resistivity

        a.  Copper  17.241 X 10-6 Ω  mm

        b.  Aluminium 28.264 X 10-6 Ω mm

The Maximum short circuit current is calculated with the following formula

Where lsh = r.m.s. value of short circuit current (kA)

 K = a constant (0.143 & 0.094 for copper & aluminum respectively)

 A = nominal area of the conductor (mm2)

 t = duration of the short circuit (sec)
 

lsh = (kA)K x A
t

SHORT CIRCUIT RATING
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COPPER CONDUCTOR

Short Circuit Characteristics
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ALUMINIUM CONDUCTOR

Short Circuit Characteristics
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Laying and Installation of Cables

• After arrival at the site the cable should be examined visually to check any exterior damage.

• At site the cable drum should be rolled only in the direction shown on the flange otherwise the cable may 
become loose & hence difficult to handle.

• The route of the cable should be decided before hand considering the points like transportation of the cable 
at these points, atmosphere and ground conditions, where joints and terminations will be done, etc.

• While laying up the cable minimum bending radius as required to be strictly maintained.

• If the cable is pulled by pulling eye or winch, utmost care should be taken that tensile stress on the cable 
is within its limit.

• If the cable is laid in duct or pipe, outer diameter of the duct or pipe should be at least 1.5 times the 
diameter of the cable.

• Suitable derating factors should be applied as per the environmental & installation conditions while 
selecting the size of the cable.

• After laying up the cable system must be subject to the DC voltage as mentioned in the table no. 17. The 
system should be energized after it has withstood this test.
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Special Guidelines for LSF (LSOH/LSzH) sheathed cables

LSF (low smoke & fume) (LSOH/LSZH) sheath does not have the same mechanical strength as other sheath 
material, particularly at higher temperatures.

It is therefore recommended that LSF (LSOH/LSZH) sheathed cables should be used mainly indoors, and only 
where cables have been specified to have low smoke and toxic gas emission property.

Installation
We recommend the following special guidelines, in conjunction with the standard installation instructions.

• The cables should be stored in proper packed condition, in the shade and direct exposure to sun should 
be avoided.

• As LSF (LSOH/LSZH) has lower tear strength property as compared to PVC/PE sheath, special care 
should be taken during installation to avoid any damage. Even a small cut on the LSF (LSOH/LSZH) 
sheath could result in sheath cracking, as it will run in longitudinal direction due to lower tear strength 
property of LSF (LSOH/LSZH) sheath.

• Use pay-in rollers and corner rollers of non-metallic material (Nylon or Teflon) at least every 3 to 4 meters 
while laying the cable.

• As far as possible installation should be undercover or indoors. For outdoor installation, direct exposure 
to sunlight should be avoided by using a suitable cable tray.

• The cables should not be in contact with any hot surface.

• The requirement of minimum bending radius should be followed as per data sheet.

• Any clamping device should not be applied directly on the outer sheath. There should be some cushion 
(for instance a rubber pad of approx. 3 mm thickness) between the cable’s outer sheath and clamps.

• Maximum distance of unsupported length of cable for horizontal and vertical run should be as below:

Overall diameter of cable (mm) Max. spacing between the 
supports for horizontal run (mm)

Max. spacing between the 
supports for vertical run (mm)

0-14.9 350 450

15-19.9 400 550

20-39.9 450 600

40-59.9 700 900

60 & above 1100 1300

Re-winding
In case re-winding should be necessary, extreme caution should be taken during the process to avoid 
damage. The following should be adhered to :

• The winding should be done equally and uniformly with no over-riding of the coils or pinching on the sides 
of the drum.

• The pay-off drum should have an adequate braking system to prevent the cable from coming loose on the 
drum.
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Cable Construction Coding Chart

ABBREVIATION DESCRIPTION

Blank (No Code) Cooper Conductor

A Aluminium Conductor

2X XLPE Insulation

C Copper Screen for Single core Cable

CE Individual core Copper Screen for Three core Cable

S Collective Screen for Three core Cable

Wa Aluminium Wire Armour

W Steel Wire Armour

Tg Double Steel Tape Armour

F Flat Strip Armour

Y PVC Sheath

2Y PE Sheath

Example:  3C X 120 mm2, Copper Conductor, XLPE Insulated, copper tape screened over individual core, 
PVC bedding, round wire armoured and overall PVC sheathed cable, 3.6/6 kV.

 Hence cable can be denoted as : 3C x 120 mm2, 2XCEWY, 3.6/6 kV
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Lifting cable drums using crane Do not lay drums flat on their sides, use proper
wedges to prevent drums rolling

Lift drums on fork trucks correctly

Secure drums adequately before transportation Roll in the direction shown by the arrow

Drum Handling Instructions
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Recommendations for the selection of cables rated voltage

The rated voltage of the cable for a given application should be suitable for the operating conditions in the 
system in which the cable is used. To facilitate the selection of the cable, systems are divided into three 
categories as follows:

a) Category A: This category comprises those systems in which any phase conductor that comes in 
contact with earth or an earth conductor is disconnected from the system within 1 min.

b) Category B: This category comprises those systems which, under fault conditions, are operated for a 
short time with one phase earthed. IEC 60183 recommends that this period should not exceed 1 h. For 
cables specified in BS 6622/IEC-60502-2, a longer period, not exceeding 8 h on any occasion, can be 
tolerated. The total duration of earth faults in any year should not exceed 125 h.

c) Category C: This category comprises all systems which do not fall into categories A or B.

NOTE: In a system in which an earth fault is not automatically and promptly isolated, the extra 
stresses on the insulation of cables during the earth fault might reduce the life of the cables. If the 
system is expected to be operated fairly often with a permanent earth fault, it might be advisable to 
classify the system as category C.

The below Table gives the lowest rated voltage of cable that should be used according to the system voltage 
and category.

Selection of cables for three-phase A.C. systems

System voltage System category Minimum rated voltage 
of cable, Uo/U 

Nominal voltage, U Maximum sustained
voltage, Um

kV kV kV

6.6 or 6 7.2 A or B 3.6/6

6.6 or 6 7.2 C 6/10

11 or 10 12 A or B 6/10

11 or 10 12 C 8.7/15

15 17.5 A or B 8.7/15

15 17.5 C 12/20

22 or 20 24 A or B 12/20

22 or 20 24 C 18/30

33 or 30 36 A or B 18/30

The nominal system voltage, U, given in above Table is the nominal voltage between phases.

The maximum sustained system voltage Um, is the highest voltage between phases that can be sustained 
under normal operating conditions at any time and at any point in the system. It excludes transient voltage 
variations, due to lightning impulses, fault conditions and rapid disconnection of loads.

The normal system voltages shown in above Table are generally in accordance with series 1 as given in IEC 
60038. For system voltages intermediate between the values in above Table, the cable should be selected 
with a rated voltage not less than the next highest value (e.g. for a 13.8 kV system of category A or B, the 
cable should have a rated voltage not less than 8.7/15 kV and for a 13.8 kV system of category C, not less 
than 12/20 kV).




