HAVELLS

HAVELLS UNDERGROUND CABLES,
THE MOST RELIABLE AND DURABLE POWER SOLUTION.

Range Catalogue

e EHV Cables (66 kV to 220 kV)  HT Cables (3.3 kV to 33 kV)
e LT Power and Control Cables  Fire Survival Cables o

e Covered conductor (11 kV to 33 kV) "ﬁ 1S0-901 14001 g

¢ |nstrumentation Cables  Aerial Bunched Cables (1.1 kV to 33 kV) Certified




o Building customer confidence by providing a wide range of quality
Certification products and services through team work.
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ABOUT US

Redefining the modern homes with innovation
and excellence

Havells is at the forefront of transforming modern
living spaces by offering innovative solutions that
elevate everyday experiences. With a deep
understanding of consumer needs, the company
has expanded its footprint across every aspect of
home life, creating environment that are not only
functional but also comfortable, stylish, and future-
ready. To make these solutions accessible, Havells
leverages an extensive distribution network
encompassing 18,000 dealers, over 1,000 exclusive
brand stores, intensifying presence in modern
retail, e-commerce and quick commerce.

The company's portfolio includes power brands like
Havells, Havells Crabtree, Lloyd, REO, Havells Studio,
and Standard each designed to cater to the unique
demands of today's consumers.

Anchored in the ‘Make in India' initiative, Havells
operates 16 cutting-edge manufacturing facilities
across India, producing 90% of its products in-
house. At the forefront of Havells product evolution
lies its Customer Experience & Designs (CXD)
Studio, where creativity and user-centric design
converge. This is complemented by its Centre for
Research & Innovation (CRI), supported by four
advanced R&D centres, enabling Havells to
consistently deliver products that are both
functional and visually compelling.
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Driven by a commitment to innovation, quality, and
design, the company also upholds sustainable
practices throughout its operations, including
eco-friendly manufacturing processes and
energy-efficient product design, contributing
to a greener and more sustainable future.
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Manufacturing Process

( H.T. Screened Cables )

Copper or
Aluminium Rods

l

Wire Drawing

Wire to be drawn for required size

Annealing

Drawn Copper wires are annealed

Stranding

Conductor Screening

Required conductor size to be
manufactured with specified design

Stranded conductors are screened with extruded
semiconducting compound (Applicable for H.T.
Screened cable only)

Insulation

Insulation Screening
(Non metallic part)

Core Rewinding & Curing

Insulation Screening
(Metallic Part)

Q_.T. Unscreened Cables)

Conductor to be Insulated with PVC /
XLPE as per required specification.

Insulated cores are screened with extruded
semiconducting compound (Applicable for H.T.
Screened cables only)

Cores to be rewound & cured with specified requirement

(for PV.C. Cables curing not required).

Copper tape shall be applied hellically with 100%
coverage over screened cores ( Applicable for H.T.
Screend core only)

Laying Up

All rewound cores to be arranged together to
from a Cable with Specified design.

Inner Sheathing

To be done with required specification

Armouring

Outer Sheath

To be done with required specification.

To be done with required specification.

Rewinding & Testing

All cables are rewound on wooden Drums &
tests Carried- out as per required specification

Packing

All tested and passed cables are packed in
required sized drums prior to despatch.
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Manufacturing of Cables

Cables with Aluminium and Copper conductor and polymer insulation are
manufactured at Havells India Ltd. (Cable Works) Alwar. Essentially cables
comprise of conductors, insulation, inner-sheath, armour and outersheath.
The brief description of the process is mentioned as under:

CONDUCTOR

Havells Cables are available with both aluminum and copper conductors. It
is manufactured with solid/Stranded Circular/ Shaped Aluminium / Copper
Conductor. Stranding makes Cables flexible and easy to handle while
shaping makes them compact.

Compaction is provided to all stranded conductor constructions as under:

1. CGircular Conductor With one wire in the centre conductor contains 6,
12, 18, 24, 30... wire layers in either unilay or opposite helical directions.
The conductor is sized upto 92% compaction.

2. Shaped Conductors In all multicore cables from 16 sq. mm size,
conductors are “shaped”. Compaction degree in multicore power
cables is upto 92%.

3. Segmental Conductor As a special case Havells cables of 1600 sg. mm
are made up of segmental conductors.

The conductor is manufactured in equal segments and compacted, then
laid together. This reduces A.C. losses in the large sized conductor, which
are due to skin and proximity effects.

Havells has special construction of conductor to suggest to its customer for
meeting their specific need.

Havells copper conductor cables are of the same construction that of
cables with Aluminium conductor except for high tensile strength, superior
conductivity, better flexibility and ease of jointing, copper cables are used
in control, instrumentation, winding, submarine, mining and ship wiring etc.
etc applications.

All conductors for Havells cables are manufactured strictly in accordance
with National and International specifications.

IS 8130
IEC 60228 / BS 6360

National specifications
International specification
DIELECTRIC INSULATION

Insulation for Havells cables is strictly as per National and International
specifications.

Havells cables are designed and manufactured with polymer dielectrics to
bear thermal and thermomechanical stresses safely at continuous normal
and short circuit temperature conditions.

Havells cables are available with both thermoplastic & thermo setting
insulations.

- PVC Cables
- XLPE Cables

Havells PVC cables use PVC compounds that take care of over load and
short circuit current with both coarse & fine protection systems.

Thermoplastic dielectric
Thermo setting dielectric

Havells XLPE cables use XLPE compound with anti oxidant stabilizers
and traces of aromatic polynuclear hydrocarbon. Thus improving electrical
treeing characteristics and mechanical strength of insulation.

Havells cables are friendly during continuous, emergency and short circuit
conditions.

Though there is no change in basic design of Havells cables yet the
latest manufacturing process gives improved reliability and compactness
to cables. The relative thermal expansion during short circuit between
dielectric and conductor is therefore limited to minimum both in PVC &
XLPE, thus limiting displacement of cores in cables during short circuit.
Insulation for Havells Cables are strictly manufactured and applied over
conductor in accordance with National and International specifications:

IS 5831/IS 7098
BS 6746/BS 5467/IEC 60502

National Specification
International Specifications
SCREENING

XLPE Cables with rated voltage over 3300 V shall be provided with

conductor and insulation screening as follows:
Conductor Conductor shall be screened with extruded

Screen Semiconducting compound as per IS 7098 Part 2.
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Insulation Insulation screening shall consist of non-metalic

Screen Part in combination with metalic part. Non metalic
part shall consist of either semi conducting
compound tape applied hellically or extruded layer
of semi conducting compound, applied directly

over insulation. Over this, metalic part (copper tape)
shall be applied hellically with overlap as per IS 7098 Part
2.

To avoid the cavities and voids formation in dielectric particularly on bending
operation of cable, perfect bonding of insulation and screening is required.
To ensure this Havells applying conductor screen, insulation and insulation
screen (non-metalic part) in one operation through tripple extrusion.

LAYING UP

Cores are tested on line during production both for physical and electrical
characteristics. Control is observed within tight tolerance limits for
dimensions in case pf PVC/XLPE insulation. For multicore cables cores
are laid up on our latest laying up machine equipped with sector correction
equipment. In case of XLPE insulated cores the same are cured so as to
impart the requisite characteristics both electrical and mechanical and then
are laid up.

INNERSHEATH
Laid up cables are provided with inner sheath with high quality of PVC

which acts as bedding for steel wire / strip armouring. Wherever required,
filler cords are provided to maintain the circularity to laid up cables.

In Havells Cable-polymers used for inner sheath are softer than insulation or
outer sheath & are compatible with temperature ratings of cables & do not
have deleteriocus effect on any other component of cable.

Inner sheath is applied either with extrusion or by wrapping. In Havells
Cables though the inner sheath is closely applied on the laid up cores, same
can be stripped with ease without damaging insulation.

The inner sheath dimensions are maintained strictly in accordance with laid
down specification .

For PVC Cables
For XLPE Cables

Specification IS 1554 (Part-I)

IS 7098 (Part-1 & Il

ARMOURING

Mechanical protection to the cable is provided with armouring. Havells
single core cables are armoured with Aluminium or Aluminium alloy wire/
strips, thus avoiding magnetic hysteresis losses on A. C. System.

Multicore cables are provided with galvanised steel wire/strips.

Havells cables are provided with galvanised wire armouring, where cables
are to run vertically and are subjected to stresses.

Havells Mining cables are armoured with steel wire and tinned copper wires,
S0 as to provide conductivity of armour more than 75% of main conductor
of cable.

Havells cables armour wires/strips are of low resistivity material and meet
the requirements of IS 3975.

Havells armoured cables are with almost 95% armour coverage.
OUTER SHEATH
All Havells Cables are provided with PVC/polymer outer sheath.

Havells Cables are manufactured with various characteristics of sheathing
compounds.

General purpose sheathing Compound ST

Heat resistant Compound for sheath (H.R.) ST2

Fire Retardant Low IEC 754 Part |

Smoke Compound IEC 60332 Part | &Il

(FRLS) IEEE 383
ASTM-2843
ASTM-2863

Flame Retartant Compound (FR) to EIL Specn.

Ultra Voilet Radiations Resistance Compound to ASTM G-53.
Anti Rodent and Anti Termite Compound.



Advantage

PVC compounds used for Havells Cables are of various grades to meet
specifications IS 5831.

In order to be identified, Havells Cables have their name embossed/printed/
indented on outersheath at regular intervals on the outer sheath of Havells
Cables, Voltage Grade, cable size, trade name & year of manufacture are
embossed, as desired.

Cables are sequentially marked for length at every metre throughout its
length.

FINAL TESTING
Each Havells Cable is tested for all applicable Routine Tests.

From a lot of Cable one cable of each type is tested for Type tests, as per
relevant specifications.

Havells conduct its testing at Havell’s India Ltd. cable plant at Alwar for
acceptance test as per specification.

Testing of Havells Cables are carried out as per Havells Work Standards for
testing, besides applicable standards.

ADVANTAGES OF PVC CABLES
1. A non-hygroscopic insulation almost unaffected by moisture.
2. Non-migration of compound permitting vertical installation.

3. Complete protection against most forms of electrolytic and chemical
corrosion.

A tough and resilient sheath with excellent fire - resisting qualities.

Good ageing characterstics.

NABL Testing Laboratory

ADVANTAGES OF XLPE CABLES
1. Higher Current Rating.

2. Higher Short Circuit Rating.

3. Longer Service Life.

4. For ashort time it can withstand maximum 130 °C and is favourable to
endure short circuit stresses.

5. ltis less sensitive to the setting of the network protection.

6. Because of the thermosetting process taking place due the effect of
cross linking, the crack resistance is increased.

7. Due to the chemical cross-linking internal stresses are reduced.
Consequently the material is less sensitive during manufacturing
process to the setting of the cooling gradient.

8. The thermal resistivity of cross-linked material is favourably low,
compared to thermoplastic material.

9. The low dielectric loss is a significant advantage.

10. The excellent mechanical features of the insulation improves the
protection against external effects.

11. The resistance of the XLPE to acids, alkalies is outstanding and is often
compensating the adverse environmental influences.

Havells India Ltd has emphasised on product quality by demonstrating quality evaluation for wires & cables at international level by obtaining NABL National
accreditation board for calibration & testing laborites) for testing & DSIR recognised technology center at cable division. NABL is an autonomous body
which is working under the Department of Science & Research Industry (Govt. of India).

National accreditation board for testing and calibration to boast of, it is the first-of-its-kind private facility in india. The lab fully equipped as per international
standard to test XLPE cables upto 220 kV grade, PVC cables, Flexible cables, aerial bunched cables, photovoltaic cables, instrumentation cables, fire

survival cables.

The lab cover indian standards, British standard, International electrotechnical commission (IEC) standards, TUV-Germany standards, American society
for testing and material (ASTM) standards and institute of electrical & electronics engineers (IEEE) standards along with eight type of different fire test to

demonstrate fire-retardant behavior in cable.

AR
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Cable range at a glance

Application

Cables for Power
Supply to
Residential,
Commercial &
Industrial units

Type & Size

PVC/XLPE Power cables for 1.1 kV
& 3.3 kV for Electrical Substations
as per IS 15654-1 /1S 7098-1 & 2
Sizes:

Single Core 10 sq. mm - 1000 sg. mm
Multicore 6 sq. mm - 630 sq. mm

Options

Conductor - Stranded / Solid, Circular /
Shaped Aluminium / Copper

Insulation - PVC / HR PVC

Inner Sheath - PVC / HR PVC / FRLS / PVC
Unarmoured / Armoured - G.S. Round Wire/
Flat Strip or Aluminum Wire / Flat Strip

Outer Sheath - PVC/ HR PVC/ FRLS PVC

Cross Sectional View

Outer - Sheath

Armouring

Inner - Sheath

Insulation

Aluminium/
Copper Conductor —

Cables for Power
Supply to
Residential,
Commercial &
Industrial units

PVC/XLPE Power cables for 1.1 kV
& 3.3 kV for Electrical Substations
as per IS 1554-1 /1S 7098-1 & 2
Sizes:

Single Core 10 sq. mm - 1000 sg. mm
Multicore 6 sq. mm - 630 sq. mm

Conductor - Stranded / Solid, Circular /
Shaped Aluminium / Copper

Insulation - PVC / HR PVC

Inner Sheath - PVC / HR PVC / FRLS / PVC
Unarmoured / Armoured - G.S. Round Wire/
Flat Strip or Aluminum Wire / Flat Strip

Quter Sheath - LSZH Compound

Quter - Sheath

Amouring

Inner - Sheath

Insulation

Aluminium/
Copper Conductor —

Heavy Duty XLPE
Power cables for
Power Generation
Distribution

XLPE Power cables

upto 19/338 kV grade 33 kV (E)
as per IS 7098 - Il

Sizes:

Single Core: 25 sq. mm - 1000 sq. mm
Multicore: 25 sq. mm - 400 sq. mm

Conductor - Circular/Shaped - Aluminum/Copper
Insulation - XLPE

Innersheath - PVC / HR PVC / FRLS
Unarmoured / Armoured - G.S Round Wire /

Flat Strip or Aluminum Wire / Flat Strip
Qutersheath - PVC / HR PVC / FRLS

PVC Outer-Sheath
Armouring
PVC Inner-Sheath
Filer

Stranded Conductor - !

Conductor Screening { }
XLPE Insulation \
Insulation Screening —
Metalic Screening

Heavy Duty XLPE
Power cables for
Power Generation

XLPE Power cables
upto 19/33 kV grade 33 kV (E)
as per 1S 7098 - I

Conductor - Circular/Shaped - Aluminum/Copper
Insulation - XLPE
Innersheath - PVC / HR PVC / FRLS

PVC Outer-Sheath
Armouring
PVC Inner-Sheath —#5
Filer

Power cables for
Transmission"

J new

as per IS 7098 - Il / IEC 60840 /
IEC 62067

Sizes:Single Core:

240 sq. mm - 2500 sq. mm

Distribution Sizes: Unarmoured / Armoured - G.S Round Wire / gg:gjjf;;gg";;;! Vi
Single Core: 25 sq. mm- 1000 sq. mm Flat Strip or Aluminum Wire / Flat Strip XLPE nsiaton
Multicore: 25 sg. mm - 400 sq. mm Outer Sheath - LSZH Compound etalo Soromng
EHV XLPE EHV Cables grade upto 220 kV Conductor - Stranded Circular Compacted /

Milliken - Aluminum/Copper

Insulation - XLPE

Metallic Screen - Aluminum Corrugated / Polyal +
Copper Wire

Outer Sheath - PVC / HDPE

OuterSheath
Metallic Screeing
Insulation Screeing
XLPE Insulation

Conductor Screeing

Conductor

Arial Bunched/
Bundled required
for over head
power distribution

PE/XLPE insulated 1.1 kV to 33 kV
as per IS 14255 & 1S 7098-| & II

Conductor - Stranded Circular compacted
Aluminium

Insulation - PE/XLPE

Messenger conductor - All Aluminium Alloy-Bare/
Insulated

Street Light Cond. - Stranded Circular
Compacted Aluminium, Bare/Insulated

Quter Sheath

Cu Tape Screening

Insulation Screening
XLPE Insulation
Gonductor Screening
Conductor

G
Conductor

Messenger

Fire Survival
Cables for fire
hazardous/ prone
areas

Annealed electrolytic copper
conductor, heat barrier, XLPE, LSZH
inner sheath G.S. wire and LSZH
outer sheath as per IS 7098-1/

BS 7846 testing as per IEC 331 &
BS 6387

Conductor - Solid/Stranded, Plain /Tinned
Heat Barrier - Mica Tape

Insulation - XLPE

Innersheath - LSZH Compound
Armoured - G.S. Round Wire/ Flat Strip
Qutersheath - LSZH Compound

Conductor-

Glass Mica Tape

Insulation

Outer Sheath

Solar cable for

Trinned cooper XLPO insulated &

Conductor - Flexible trinned copper

Conductor -
Flexible trinned

1.550. mm/ 2.5 sq. mm upto 61 core
4 sq. mm & 6 sq. mm upto 4 core

Solar plant LSZH sheathed 1100 Vac/ Insulation - Cross linked polyolefin compound copper
1800 Vdc as per TUV specifications | Sheath - XLPO/ LSZH Compound e
2PFG - 1169/08-2007 S e

Copper Control Annealed electrolytic copper Conductor - Solid/Stranded, Plain /Tinned

Cables for Power conductor, PVC/XLPE insulated, Insulation - PVC/HR PVC/XLPE

Switch yard PVC sheathed 650 V /1100 V Innersheath - PVC/HR PVC/FRLS/Zero Halogen Outer Sheath

Control / Relay grade as per IS 1554-1 & IS 7098-I Unarmoured / Armoured - G.S. Round Wire / Amour

Equipment Sizes: Flat Strip

Outersheath - PVC/HR PVC/FRLS/Zero Halogen
Additional Option: Overall shielding with Aluminum
mylar tape with 100% coverage & 25% overlap on
laid up cores for static noise rejection.

Inner Sheath

Conductor ——

Insulation ——
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Cable range at a glance

Application

Flat cables for
Submersible
Pumps & Motors

Type & Size

Stranded Plain copper, PVC insulated & PVC
sheathed of 1.1 kV grade as per IS 694
Sizes: 3 core - 1.5 sq. mm to 50 sq. mm

Options

Insulation - PVC / HR PVC
Sheathing - PVC / HR PVC

Cross Sectional View

Insulation
Conductor
Sheath

Instrumentation
Signal Cables for
Process control &

PVC Sheathed 225 /650 V/1100 V grade
cables as per BS 5308 / DIN VDE 0815 &
816/

Conductor - Standed / Solid, plain / tinned
Insulation - PVC / HR PVC / PE / Zero Halogen
Shielding - Individual Pair / over all pairs

Drain Wire
Outer Sheath

Armour

Instrumentation IS 1554 / IEC 189 Drain wire - Solid Stranded —— ; %o
Sizes: Innersheath - PVC / HR PVC Zero Halogen Drain Wire i\\%@;@%)j
0.5sg.mm/0.75sq. mm /1.0 sq. mm / Unarmoured/Armoured-G.S. Round Wire, Flat ‘gdw;d“? RIS "‘“%&g%’f(g_; fi
1.5 5. mm Strip Outersheath - PVC / HR PVC/ FRLS / o SN—r

Zero Halogen Compound

Flexible & Cord Multistrand, flexible, bright annealed Insulation - PVC / HR PVC / FRLS /

Cables for electrolytic copper conductor, PVC insulated | Zero Halogen Conductor

appliances, and sheathed upto 1100 V as per IS 694 Unsheathed /Sheathed - PVC / HR PVC / :ﬁ:r'a“"”

Machine Tools & Sizes: Single, Two, Three or FRLS Sheath

Equipment Wiring | Four core upto 25 sq. mm

Wiring Cables for
electrical industry

Multistrand Flexible, upto 1100 V grade PVC
Cables as per IS 694

Sizes:

Single core 1.0 sq. mm - 630 sq. mm

Conductor - Bright Annealed Copper
Insulation - PVC/ HR PVC/ FRLS PVC/
Zero Halogen

Insulation

Conductor

Energy Cables

for Power Supply
to Telephone
Exchanges / UPS /

PVC Flexible Cables upto 1.1 kV grade
as per IS 694

Sizes:

1.0 sq. mm upto 240 sq. mm Single / Multi Core

Conductor - Stranded / annealed Copper
Insulation

FR - Flame retardant PVC
Insulated industrial cables

Color Skin

Natural PVC

Battery Backup / 1100 V with S3 features Mulistrand Flexole
Equipments Gopper Gondiuctor
FR-LSH PVC Insulated
industrial cables 1100 V )
Energy Cables Flexible Cables upto 1.1 kV grade Conductor - Stranded / annealed Copper

for Power Supply
to Telephone
Exchanges / UPS /
Battery Backup /
Equipments

as per IS 694
Sizes:
1.0 sq. mm upto 240 sq. mm Single / Multi Core

Insulation-HFFR Insulated industrial cables
1100 V

Life () Shield

Color Skin

Natural PVC

Multistrand Flexible
Copper Conductor

Air Field Lighting
Cables

Stranded plain annealed copper, PVC
insulated & PVC sheathed of 5 kV grade
Sizes:

Single core & Two core in 6 sq.mm, 16 sg.mm & 25
sg.mm

Insulation - PVC / XLPE

Insulation

Conductor

Sheath

FS Wire

Flexible Cables upto 450 V/750 V
generally to BS 7211

Sizes:

1.0 upto 240 sq. mm Single Core

Conductor - Stranded Flexible Copper
Insulation - Glass mica tape & HFFR
Compound

Golor Skin
Natural PVC
Giass Mica tape

Mulistrand Flexible
Copper Conductor

Telecom / Switch
board cables for
Indoor Telephones

Annealed Copper conductor,

PVC Insulated as per DOT TEC

Spec No: G/WIR-06/02

Sizes:

0.4 sq. mm /0.5 sq. mm /0.6 sq. mm /0.7 sq. mm
/0.9 sq. mm

Conductor - Tinned / Plain

Insulation - PVC / HR PVC / Nylon
Innersheath - PVC/ HR PVC/ FRLS
Unarmoured / Armoured - G.S. round wire /
Flat Strip

Outer sheath - PVC/HR PVC/FRLS
Additlonal Option - Individual / Overall pair/
Shielding / Screening

Outer Sheath

Armour

Inner Sheath

Conductor ——

Insulation

Coaxial cables for
Telcom / icrowave
/ CATV / MATV
industry

Available in specified RG & UR Series as per
MIL-C-17 / BS 2316 /IS 5608 / IS 11967
Sizes: Suitable for Impedance of
50Q/75Q/100Q/125Q

Conductor - Plain / Tinned / Copper Clad Steel
/ Silver Plated

Insulation - Solid / Foam / Semi air spaced
Screen - Single / Double braid

Sheath - PVC /HR PVC / FRLS / PE

P.E. Insulation

Sheath

Braid
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CONTROL CABLE N ———

B LT POWER & CONTROL CABLE



FEATURES

XLPE INSULATED CABLE PVC INSULATED CABLE
e Higher current rating e High dielectric strength & resistance to DC voltage effects

and emergency overload rating ¢ High mechanical strength & resistance to abrasion, vibration & ageing
e Superoir short circuit rating e Resistant to most acids, alkalies, to temporary contact with solvents,
e | ow dielectric loss oils and liquid fluids
e Much better insulation resistance e Flame retardant, does not support combustion and self extinguishing
e Resistant to chemical & corrossive gases etc.
e Better resistance to surge currents
e Much longer life of the cables

APPLICABLE STANDARD

INSULATED MATERIAL e |S 7098 Part-1
o XLPE e |S 1554 Part-1

e PVC

oA R R b b T TN
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&
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LT/HT Power & Control Cables

Table - 1
TECHNICAL DETAILS FOR HAVELLS 1.1 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, UN-ARMOURED CABLES
Cable Code: AYY/YY

Physical Parameters Ref Specification: IS 1554 Part-1

AppoOX. Approx. Weight of Cable

Size
(Cross Sectional

Area)
N N

Minimum No. of Strand in Conductor Nominal Insulation | Nominal Outer

Thickness Sheath Thickness Overall Dia of With Al Conductor With Al Conductor
Cale

sg. mm mm mm mm kg/km kg/km
4 1/3 1/3 1.00 1.80 8 80 100
6 1/3 1/3 1.00 1.80 9 90 120
10 1/7 6 1.00 1.80 10 110 170
16 6 6 1.00 1.80 10 150 250
25 6 6 1.20 1.80 12 200 350
35 6 6 1.20 1.80 13 250 450
50 6 6 1.40 1.80 15 300 600
70 12 12 1.40 1.80 16 400 800
95 15 15 1.60 1.80 18 500 1050
120 15 18 1.60 2.00 20 600 1300
150 15 18 1.80 2.00 22 700 1600
185 30 30 2.00 2.00 24 850 1950
240 30 34 2.20 2.00 27 1100 2500
300 30 34 2.40 2.00 30 1300 3100
400 53 53 2.60 2.20 34 1700 3950
500 53 53 3.00 2.20 37 2100 5000
630 53 53 3.40 2.40 42 2700 6450
800 53 53 3.40 2.40 46 3250 8050
1000 53 53 3.40 2.60 50 3950 9950

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sq. mm, 6 sq. mm & 10 sg. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Circular
For Copper Conductor - 4 sg. mm & 6 sq. mm Solid / Stranded Non Compacted Circular, 10 sg. mm and above - Stranded
Compacted Circular
Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Black
Outer Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Max. Conductor Approx. Conductor A.C, | Réactance of Capacitance Normal Current Rating Short Gircuit Current

Se(a(é;?c?:al D.C.Resistance at 20 °C | Resistance at 70 °C nglzzat of Cable | For Aluminium Conductor | For Copper Conductor | Rating for 1's Duration
Area) (pppro) | AP0 Copper
A A A A A A KA

sg. mm Q/km Q/km Q/km Q/km Q/km UF/km KA
4 7.41 4.61 8.89 5158 0.140 0.58 36 88 32 46 42 43 0.304 0.460
6 4.61 3.08 5.58 3.70 0.127 0.68 44 42 41 57 54 54 0.456 0.690
10 3.08 1.83 3.70 2.20 0.118 0.83 59 56 56 75 72 72 0.760 1.15
16 1.91 1.15 2.29 1.38 0.110 1.01 75 71 72 94 92 92 1.22 1.84
25 1.20 0.727 1.44 0.87 0.105 1.05 97 93 99 125 120 | 125 1.90 2.88
35 0.868 0.524 1.04 0.63 0.100 1.22 120 110 | 120 150 140 | 155 2.66 4.03
50 0.641 0.387 0.769 0.464 0.098 1.22 145 130 | 150 180 165 | 190 3.80 D
70 0.443 0.268 0.532 0.322 0.091 1.43 170 1565 | 185 220 | 200 | 235 5.32 8.05
95 0.320 0.193 0.384 0.232 0.088 1.47 205 180 | 215 265 230 | 275 7.22 10.90
120 0.253 0.153 0.304 0.184 0.086 1.62 230 | 200 | 240 | 300 | 255 | 310 9.12 13.80
150 0.206 0.1240 0.247 0.1488 0.085 1.62 265 | 220 | 270 | 340 280 | 345 11.40 17.30
185 0.164 0.0991 0.197 0.1189 0.084 1.62 300 | 240 | 305 | 380 | 305 | 390 14.10 21.30
240 0.125 0.0754 0.151 0.0912 0.082 1.72 335 270 | 350 | 420 | 340 | 445 18.20 27.30
300 0.100 0.0601 0.122 0.0733 0.080 1.74 370 | 295 | 395 | 465 | 370 | 500 22.80 34.50
400 0.0778 | 0.0470 | 0.0961 | 0.0580 0.080 1.81 410 | 335 | 455 | 500 | 405 | 570 30.40 46.00
500 0.0605 | 0.0366 | 0.0759 | 0.0459 0.079 1.86 435 355 | 490 | 540 | 430 | 610 38.00 57.50
630 0.0469 | 0.0283 | 0.0610 | 0.0368 0.077 1.87 485 395 | 560 | 590 | 465 | 680 47.90 72.50
800 0.0367 | 0.0221 0.0503 | 0.0303 0.077 1.98 525 | 420 | 650 | 645 | 500 | 745 60.80 92.00
1000 0.0291 0.0176 | 0.0422 | 0.0255 0.076 2.20 570 | 445 | 735 705 546 | 890 76.00 115.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by rating factor as
given in page no. 52 - 54
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LT/HT Power & Control Cables

Taple - 2
TECHNICAL DETAILS FOR HAVELLS 1.1 kV

TWO CORE, ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, UN-ARMOURED CABLES

) Cable Code: AYY/YY
Physical Parameters Ref Specification: IS 1554 Part-1

Approx. Weight of Cable

Size Minimum No. of Strand in Nominal Insulati Minimum Nominal Out A overall
(Cross Sectional Conductor ominal nSuation | \,er Sheath Ominal BULEr Pprox- WVEral | yyith Al Conductor | With Cu Conductor
Thickness . Sheath Thickness Dia of Cable
Area) Thickness
Yy
sg. mm N N mm mm mm mm kg/km kg/km

4 1/3 1/3 1.00 0.30 1.80 13 230 280
6 1/3 1/3 1.00 0.30 1.80 15 270 350
10 1/7 6 1.00 0.30 1.80 16 330 480
16 6 6 1.00 0.30 1.80 16 350 500
25 6 6 1.20 0.30 2.00 19 450 750
35 6 6 1.20 0.30 2.00 20 550 950
50 6 6 1.40 0.30 2.00 23 700 1250
70 12 12 1.40 0.30 2.00 25 850 1650
95 15 15 1.60 0.40 2.20 29 1150 2250

120 15 18 1.60 0.40 2.20 31 1300 2700

150 15 18 1.80 0.40 2.40 33 1600 3300

185 30 30 2.00 0.50 2.40 36 1900 4100

240 30 34 2.20 0.50 2.60 42 2450 5250

300 30 34 2.40 0.60 2.80 45 2950 6500

400 53 58 2.60 0.70 3.20 51 3800 8300

500 53 53 3.00 0.70 3.40 57 4750 10550

630 53 53 3.40 0.70 3.80 64 6000 13500

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view
Conductor Material: Aluminium / Copper as per Class-2 of IS 8130

Shape of Conductor: For Aluminium Conductor - 4 sq. mm, 6 sg. mm & 10 sg. mm Solid /
Stranded Non Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sg. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,
10 sg. mm - Stranded Compacted Circular, 16 sg. mm and above - Stranded Compacted Shaped
Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Red & Black
Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Outer Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

= Max. Conductor Approx. Conductor A.C, | Réactance of Capacitance Normal Current Rating Short Circuit Current

St(e(;(i)::al D.C.Resistance at 20 °C | Resistance at 70 °C nglﬁlzat of Cable | For Aluminium Conductor | For Copper Conductor | Rating for 1's Duration
) (appro) | AP0 Copper
A A A A A A KA

sg. mm Q/km Q/km Q/km Q/km Q/km UF/km KA
4 7.41 4.61 8.89 558 0.098 0.23 32 27 27 41 35 35 0.304 0.460
6 4.61 3.08 5.58 3.70 0.096 0.28 40 34 35 50 44 45 0.456 0.690
10 3.08 1.83 3.70 2.20 0.091 0.34 8 45 47 70 58 60 0.760 1.15
16 1.91 1.15 2.29 1.38 0.085 0.40 70 58 59 90 75 78 1.22 1.84
25 1.20 0.727 1.44 0.87 0.083 0.42 90 76 78 115 97 | 105 1.90 2.88
35 0.868 0.524 1.04 0.63 0.082 0.48 110 92 99 140 120 | 125 2.66 4.03
50 0.641 0.387 0.769 0.464 0.082 0.49 135 115 | 125 165 145 | 155 3.80 B
70 0.443 0.268 0.5632 0.322 0.076 0.56 160 140 | 150 205 180 | 195 5.32 8.05
95 0.320 0.193 0.384 0.232 0.076 0.58 190 170 | 185 240 | 215 | 230 7.22 10.90
120 0.253 0.153 0.304 0.184 0.075 0.63 210 190 | 210 275 235 | 265 9.12 13.80
150 0.206 0.1240 0.247 0.1488 0.074 0.63 240 | 210 | 240 | 310 270 | 305 11.40 17.30
185 0.164 0.0991 0.197 0.1189 0.074 0.64 275 240 | 275 | 350 | 300 | 350 1410 21.28
240 0.125 0.0754 0.151 0.0912 0.073 0.67 320 | 275 | 325 | 405 | 345 | 410 18.20 27.60
300 0.100 0.0601 0.122 0.0733 0.073 0.68 855 305 | 365 | 450 | 385 | 465 22.80 34.50
400 0.0778 | 0.0470 | 0.0961 | 0.0580 0.072 0.70 385 345 | 420 | 490 | 425 | 530 30.40 46.00
500 0.0605 | 0.0366 | 0.0759 | 0.0459 0.072 0.70 425 380 | 475 540 | 460 | 605 38.00 57.50
630 0.0469 | 0.0283 | 0.0610 | 0.0368 0.072 0.70 465 | 415 | 540 | 640 | 550 | 785 47.90 72.55

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 3
TECHNICAL DETAILS FOR HAVELLS 1.1 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, UN-ARMOURED CABLES

. Cable Code: AYY/YY
Physical Parameters Ref Specification: IS 1554 Part-1

Approx. Weight of Cable

Size Minimum No. of Strand in Minimum

. Nominal Insulation Nominal Outer Approx. Overall : .
Conductor
(Cross Sectional u Thickness Inngr Sheath Sheath Thickness Dia of Cable With Al Conductor | With Cu Conductor
Area) Thickness
YY
sg. mm N N mm mm mm mm kg/km kg/km
4 1/3 1/3 1.00 0.30 1.80 14 250 330
6 1/3 1/3 1.00 0.30 1.80 15 310 420
10 1/7 6 1.00 0.30 1.80 17 370 580
16 6 6 1.00 0.30 1.80 18 450 700
25 6 6 1.20 0.30 2.00 21 600 1050
35 6 6 1.20 0.30 2.00 23 700 1350
50 6 6 1.40 0.30 2.00 26 900 1750
70 12 12 1.40 0.40 2.20 29 1200 2400
95 15 15 1.60 0.40 2.20 33 1500 3200
120 15 18 1.60 0.40 2.20 36 1800 3900
150 15 18 1.80 0.50 2.40 40 2200 4800
185 30 30 2.00 0.50 2.60 43 2700 5950
240 30 34 2.20 0.60 2.80 49 3550 7750
300 30 34 2.40 0.60 3.00 54 4200 9600
400 53] 53] 2.60 0.70 3.40 61 5350 12200
500 53 53 3.00 0.70 3.60 69 6750 15500
630 53 53 3.40 0.70 4.00 77 8550 19900

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sq. mm, 6 sg. mm & 10 sg. mm Solid / Stranded Non Compacted
Circular, 16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sg. mm & 6 sq. mm Solid / Stranded Non Compacted Circular, 10 sg. mm - Stranded
Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped

Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Red, Yelow & Blue

Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type

Outer Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type

Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Size

Max. Conductor D.C. | Approx. Conductor A.C. FEEHENEE O Capacitance Normal Current Rating Short Circuit Current

Cable at

S((e%;?osnsal Resistance at 20 °C Resistance at 70 °C e of Cable Rating for 1 s Duration
Area) (approx) | (APProx) Copper
sg. mm Q/km Q/km Q/km Q/km Q/km UF/km A A A A A A KA KA
4 7.41 4.61 8.89 5.53 0.098 0.23 28 23 23 36 30 30 0.304 0.460
6 4.61 3.08 553 3.70 0.096 0.28 35 30 30 45 38 39 0.456 0.690
10 3.08 1.83 3.70 2.20 0.091 0.34 46 39 40 60 50 52 0.760 1.15
16 1.91 1.15 2.29 1.38 0.085 0.40 60 50 51 77 64 66 1.22 1.84
25 1.20 0.727 1.44 0.87 0.083 0.42 76 63 70 99 81 90 1.90 2.88
35 0.868 0.524 1.04 0.63 0.082 0.48 92 77 86 120 99 110 2.66 4.03
50 0.641 0.387 0.769 0.464 0.082 0.49 110 95 105 145 125 135 3.80 5.75
70 0.443 0.268 0.532 0.322 0.076 0.56 135 115 130 175 150 | 165 5.32 8.05
95 0.320 0.193 0.384 0.232 0.076 0.58 165 140 155 210 175 200 7.22 10.90
120 0.253 0.153 0.304 0.184 0.075 0.63 185 155 180 240 195 230 9.12 13.80
150 0.206 0.1240 0.247 0.1488 0.074 0.63 210 175 | 205 270 225 265 11.40 17.30
185 0.164 0.0991 0.197 0.1189 0.074 0.64 235 200 | 240 300 255 305 14.10 21.30
240 0.125 0.0754 0.151 0.0912 0.073 0.67 275 235 280 345 295 355 18.20 27.60
300 0.100 0.0601 0.122 0.0733 0.073 0.68 305 260 | 315 385 335 | 400 22.80 34.50
400 0.0778 0.0470 0.0961 0.0580 0.072 0.70 335 290 | 375 425 360 | 455 30.40 46.00
500 0.0605 0.0366 0.759 0.0459 0.072 0.70 370 320 | 425 470 390 520 38.00 57.50
630 0.0469 0.0283 0.0610 0.0368 0.072 0.70 405 350 | 480 555 470 | 675 47.90 72.50

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 4
TECHNICAL DETAILS FOR HAVELLS 1.1 kV, THREE & HALF CORE
ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, UN-ARMOURED CABLES

. Cable Code: AYY/YY
Physical Parameters Ref Specification: IS 1554 Part-1

Approx. Weight of Cable

7 Minimuth No- of Strand in Nominal Insulation ST Nominal Outer Approx. Overall
(Cross Sectional Conductor ) Inner Sheath . e With Al Conductor | With Cu Conductor
Area) Thickness Thickness Sheath Thickness Dia of Cable
Yy
sg. mm N N mm mm mm mm kg/km kg/km
3x25+16 6/6 6/6 1.20/1.00 0.30 2.00 23 700 1250
3x35+16 6/6 6/6 1.20/1.00 0.30 2.00 25 800 1550
3x50+25 6/6 6/6 1.40/1.20 0.30 2.20 28 1050 2050
3x70+35 12/6 12/6 1.40/1.20 0.40 2.20 32 1400 2800
3x95 +50 15/6 15/6 1.60/1.40 0.40 2.20 36 1800 3700
3x120+70 15/12 18/12 1.60/1.40 0.50 2.40 39 2200 4700
3x150+70 15/12 18/12 1.80/1.40 0.50 2.40 43 2550 5550
3x185+95 30/15 30/15 2.00/1.60 0.50 2.60 47 3150 6900
3x240+120 30/15 34/18 2.20/1.60 0.60 3.00 53 4050 8950
3x300+150 30/15 34/18 2.40/1.80 0.60 3.20 58 4900 11100
3x400+185 53/30 53/30 2.60/2.00 0.70 3.40 64 6150 14000
3x500+240 53/30 53/34 3.00/2.20 0.70 3.80 76 7900 18050
3x630+300 53/30 53/34 3.40/2.40 0.70 4.00 84 9900 22950

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sg. mm & 10 sgq. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sq. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,
10 sg. mm - Stranded Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped
Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Red, Yelow, Blue & Black
Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Outer Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C. Rgfg?;}ge Capacitance Normal Current Rating Short Circuit Current
(Cross Resistance at 20 °C Resistance at 70 °C at 50 Hz of Cable | For Aluminium Conductor | For Copper Conductor | Rating for 1's Duration

Sectional Area) approx) | “PP"*) [ Ground [ Duct | Ar | Ground | Duct | Ar | Aluminium | Copper
sg. mm Q/km Q/km Q/km Q/km Q/km uF/km A A A A A A KA KA
3x25+16 1.20 0.727 1.44 0.87 0.083 0.42 76 63 70 99 81 90 1.90 2.88
3x35+16 0.868 0.524 1.04 0.63 0.082 0.48 92 77 86 120 99 110 2.66 4.03
3x50+25 0.641 0.387 0.769 0.464 0.082 0.49 110 95 105 145 125 135 3.80 5.75
3x70+35 0.443 0.268 0.532 0.322 0.076 0.56 135 115 130 175 150 165 5.32 8.05
3x95+50 0.320 0.193 0.384 0.232 0.076 0.58 165 140 155 210 175 200 7.22 10.90
3x120+70 0.253 0.153 0.304 0.184 0.075 0.63 185 165 180 240 195 230 9.12 13.80
3x150+70 0.206 0.1240 0.247 0.1488 0.074 0.63 210 175 205 270 225 265 11.40 17.30
3x185+95 0.164 0.0991 0.197 0.1189 0.074 0.64 235 200 240 300 255 305 14.10 21.30
3x240+120 0.125 0.0754 0.151 0.0912 0.073 0.67 275 235 280 345 295 355 18.20 27.60
3x300+150 0.100 0.0601 0.122 0.0733 0.073 0.68 305 260 315 385 335 400 22.80 34.50
3x400+185 0.0778 0.0470 0.0961 0.0580 0.072 0.70 335 290 375 425 360 455 30.40 46.00
3x500+240 0.0605 0.0366 0.0759 0.0459 0.072 0.70 370 320 425 470 390 520 38.00 57.50
3x630+300 0.0469 0.0283 0.0610 0.0368 0.072 0.70 405 350 480 555 470 675 47.90 72.50

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 5

TECHNICAL DETAILS FOR HAVELLS 1.1 kV

FOUR CORE, ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, UN-ARMOURED CABLES

. Cable Code: AYY/YY
Physical Parameters Ref Specification IS 1554 Part-1

Approx. Weight of Cable

7 . Minimum No. of Strand in Nominal Insulation Minimum Nominal Outer Approx. Overall : .
(Crosii(;c)tlonal Conductor Thickness Inngr Sheath | Sheath Thickness Dia of Cable WHAEETATRE | T TR E T
fhickness YY
sg. mm N N mm mm mm mm kg/km kg/km
4 1/3 1/3 1.00 0.30 1.80 15 290 400
6 1/3 1/3 1.00 0.30 1.80 17 350 510
10 1/7 6 1.00 0.30 1.80 19 440 710
16 6 6 1.00 0.30 2.00 21 550 950
25 6 6 1.20 0.30 2.00 23 750 1350
85 6 6 1.20 0.30 2.00 26 900 1700
50 6 6 1.40 0.40 2.20 29 1200 2300
70 12 12 1.40 0.40 2.20 32 1500 3100
95 15 15 1.60 0.40 2.40 37 2000 4200
120 15 18 1.60 0.50 2.40 41 2400 5150
150 15 18 1.80 0.50 2.60 45 2900 6350
185 30 30 2.00 0.60 2.80 50 3600 7900
240 30 34 2.20 0.60 3.00 56 4550 10200
300 30 34 2.40 0.70 3.40 64 5650 12750
400 53 53 2.60 0.70 3.60 70 7000 16100
500 53 53 3.00 0.70 4.00 79 8950 20550
630 53 53 3.40 0.70 4.00 89 11200 26250

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sg. mm & 10 sgq. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sq. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,
10 sg. mm - Stranded Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped
Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Red, Yelow, Blue & Black
Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Outer Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

1

Electrical Parameters
Size

Max. Conductor D.C. | Approx. Conductor A.C, | heactance of Capacitance Normal Current Rating Short Circuit Current

Se(a(é;?(?r?al Resistance at 20 °C Resistance at 70 °C nglazat of Cable | For Aluminium Conductor | For Copper Conductor | Rating for 1's Duration
Area) (Approx) | AoPro%) Copper
A A A A A A KA

sg. mm Q/km Q/km Q/km Q/km Q/km UF/km KA
4 7.41 4.61 8.89 658 0.098 0.23 28 23 23 36 30 30 0.304 0.460
6 4.61 3.08 5.53 3.70 0.096 0.28 35 30 30 45 38 39 0.456 0.690
10 3.08 1.83 3.70 2.20 0.091 0.34 46 39 40 60 50 52 0.760 1.15
16 1.91 1.15 2.29 1.38 0.085 0.40 60 50 51 77 64 66 1.22 1.84
25 1.20 0.727 1.44 0.87 0.083 0.42 76 63 70 99 81 90 1.90 2.88
35 0.868 0.524 1.04 0.63 0.082 0.48 92 77 86 120 99 | 110 2.66 4.08
50 0.641 0.387 0.769 0.464 0.082 0.49 110 95 | 105 145 125 | 135 3.80 BB
70 0.443 0.268 0.532 0.322 0.076 0.56 135 115 | 130 175 150 | 165 5.32 8.05
95 0.320 0.193 0.384 0.232 0.076 0.58 165 140 | 155 | 210 175 | 200 7.22 10.90
120 0.253 0.153 0.304 0.184 0.075 0.63 185 155 | 180 | 240 195 | 230 9.12 13.80
150 0.206 0.1240 0.247 0.1488 0.074 0.63 210 175 | 205 270 225 | 265 11.40 17.30
185 0.164 0.0991 0.197 0.1189 0.074 0.64 235 | 200 | 240 | 300 | 255 | 305 14.10 21.30
240 0.125 0.0754 0.151 0.0912 0.073 0.67 275 | 235 | 280 | 345 | 295 | 355 18.20 27.60
300 0.100 0.0601 0.122 0.0733 0.073 0.68 305 | 260 | 315 | 385 | 335 | 400 22.80 34.50
400 0.0778 | 0.0470 | 0.0961 | 0.0580 0.072 0.70 335 | 290 | 375 | 425 | 360 | 455 30.40 46.00
500 0.0605 | 0.0366 | 0.0759 | 0.0459 0.072 0.70 370 | 320 | 425 | 470 | 390 | 520 38.00 57.50
630 0.0469 | 0.0283 | 0.0610 | 0.0368 0.072 0.70 405 | 350 | 480 | 555 | 470 | 675 47.90 72.50

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 6

TECHNICAL DETAILS FOR HAVELLS 1.1 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, ARMOURED CABLES
Ref Specification: IS 1554 Part-1

Physical Parameters Cable Code: AYFaY/YFaY, AYWaY/YWaY
Flat Strip Armoured (AYFaY/YFaY) Round Wire Armoured (AYWaY/YWaY)
(ng(ZJ:s Minimum No. of Nominal | Nominal | Minimum Approx == : Nominal | Minimum Approx App.rox. L ?f il
Sectional Strand in Conductor Ingulatlon Armour Outer Overall Ijia With Al With Cu Dia of Outer | With Al With Cu
Area) Thickness | Strip Sheath |~ ‘ool Conductor | Conductor | Armor | Sheath Conductor
Dimension | Thickness Wire Thickness
sg. mm N N mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
4 1/3 1/3 1.30 N/A N/A N/A N/A N/A 1.40 1.24 11 130 160
6 1/3 1/3 1.30 N/A N/A N/A N/A N/A 1.40 1.24 12 150 190
10 1/7 6 1.30 N/A N/A N/A N/A N/A 1.40 1.24 13 170 240
16 6 6 1.30 N/A N/A N/A N/A N/A 1.40 1.24 13 250 300
25 6 6 1.50 N/A N/A N/A N/A N/A 1.40 1.24 15 300 450
85) 6 6 1.50 N/A N/A N/A N/A N/A 1.40 1.24 16 350 550
50 6 6 1.70 N/A N/A N/A N/A N/A 1.40 1.24 17 400 700
70 12 12 1.70 N/A N/A N/A N/A N/A 1.40 1.40 19 500 900
95 15 15 1.90 4x0.80 1.40 20 600 1150 1.60 1.40 22 700 1250
120 15 18 1.90 4x0.80 1.40 22 700 1400 1.60 1.40 23 800 1450
150 15 18 2.10 4x0.80 1.40 23 800 1700 1.60 1.40 25 900 1750
185 30 30 2.30 4x0.80 1.40 25 1000 2050 1.60 1.40 27 1050 2150
240 30 34 2.50 4x0.80 1.40 28 1200 2600 1.60 1.56 30 1350 2750
300 30 34 2.70 4x0.80 1.56 31 1500 3250 1.60 1.56 33 1600 3350
400 58 53 3.00 4x0.80 1.56 85 1850 4100 2.00 1.56 38 2050 4300
500 53 53 3.40 4x0.80 1.56 39 2300 5150 2.00 1.72 42 2550 5400
630 53 53] 3.90 4x0.80 1.72 44 2900 6650 2.00 1.88 46 3200 6950
800 53 53 3.90 4x0.80 1.88 48 3550 8350 2.00 1.88 51 3800 8600
1000 53 53 3.90 4x0.80 2.04 51 4250 10250 2.50 2.04 55) 4700 10700

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

1 Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sq. mm & 10 sq. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Circular
For Copper Conductor - 4 sq. mm & 6 sg. mm Solid / Stranded Non Compacted Circular, 10 sq. mm and above - Stranded Compacted Circular
Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Black
Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single Layer of Aluminium Round Wire / Flat Strip
Outer Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C, | heactance of Capacitance Normal Current Rating Short Circuit Current

S((e(;(i)osrfal Resistance at 20 °C Resistance at 70 °C C;glﬁ;t of Cable | For Aluminium Conductor | For Copper Conductor | Rating for 1's Duration
Are2) (Approx) | BoProX) Copper
A A A A A A KA

sg. mm Q/km Q/km Q/km Q/Km Q/km UF/km KA
4 7.41 4.61 8.89 o158 0.157 0.48 36 33 32 46 42 43 0.304 0.460
6 4.61 3.08 5.53 3.70 0.148 0.56 44 42 41 57 54 54 0.456 0.690
10 3.08 1.83 3.70 2.20 0.138 0.67 59 56 56 75 72 72 0.760 1.15
16 1.91 1.15 2.29 1.38 0.128 0.81 75 71 72 94 92 92 1.22 1.84
25 1.20 0.727 1.44 0.87 0.120 0.87 97 93 99 125 120 | 125 1.90 2.88
35 0.868 0.524 1.04 0.63 0.114 1.00 120 110 | 120 150 140 | 155 2.66 4.03
50 0.641 0.387 0.769 0.464 0.110 1.03 145 130 | 150 180 165 | 190 3.80 NS
70 0.443 0.268 0.532 0.322 0.103 1.21 170 165 | 185 | 220 | 200 | 235 5.32 8.05
95 0.320 0.193 0.384 0.232 0.101 1.27 205 180 | 215 | 265 | 230 | 275 7.22 10.90
120 0.253 0.153 0.304 0.184 0.096 1.42 230 | 200 | 240 | 300 | 255 | 310 9.12 13.80
150 0.206 0.1240 0.247 0.1488 0.094 1.42 265 | 220 | 270 | 340 | 280 | 345 11.40 17.30
185 0.164 0.0991 0.197 0.1189 0.092 1.44 300 | 240 | 305 | 380 | 305 | 390 14.10 21.30
240 0.125 0.0754 0.151 0.0912 0.090 1.53 335 | 270 | 350 | 420 | 340 | 445 18.20 27.60
300 0.100 0.0601 0.122 0.0733 0.088 1.56 370 | 295 | 395 | 465 | 370 | 500 22.80 34.50
400 0.0778 | 0.0470 | 0.0961 | 0.0580 0.088 1.59 410 | 335 | 455 | 500 | 405 | 570 30.40 46.00
500 0.0605 | 0.0366 0.076 | 0.0459 0.087 1.67 435 | 355 | 490 | 540 | 430 | 610 38.00 57.50
630 0.0469 | 0.0283 | 0.0610 | 0.0368 0.086 1.67 485 | 395 | 560 | 590 | 465 | 680 47.88 72.50
800 0.0367 | 0.0221 0.0508 | 0.0303 0.083 1.75 525 | 420 | 650 | 645 | 500 | 745 60.80 92.00
1000 0.0291 0.0176 | 0.0422 | 0.0255 0.082 1.94 570 | 445 | 735 | 705 | 546 | 890 76.00 115.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 7

TECHNICAL DETAILS FOR HAVELLS 1.1 kV

TWO CORE, ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, ARMOURED CABLE
Ref Specification: IS 1554 Part-1
Physical Parameters Cable Code: AYFY/YFY, AYWY/YWY

Flat Strip Armoured (AYFY/YFY) Round Wire Armoured (AYWaY/YWaY)
Approx. Weight of Cable

Minimum Minimum | Approx.
Inner : Overall | With Al [ With Cu Outer | Overall | WithAl
Sheath Diaof | Conductor | Conductor Sheath Dia of | Conductor | Conductor

Thickness i Cable AYEY Thickness | Cable
N N

sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
4 1/3 1/3 1.00 0.30 N/A N/A N/A N/A N/A 1.40 1.24 15 460 520
6 1/3 1/3 1.00 0.30 N/A N/A N/A N/A N/A 1.40 1.24 16 530 620
10 1/7 6 1.00 0.30 N/A N/A N/A N/A N/A 1.40 1.24 18 620 780
16 6 6 1.00 0.30 4x0.80 1.40 17 500 700.0 1.60 1.40 18 700 850
25 6 6 1.20 0.30 4x0.80 1.40 19 600 950.0 1.60 1.40 21 850 1150
35 6 6 1.20 0.30 4x0.80 1.40 21 750 1150.0 1.60 1.40 22 950 1350
50 6 6 1.40 0.30 4x0.80 1.40 23 900 1450.0 1.60 1.56 25 1200 1750
70 12 12 1.40 0.30 4x0.80 1.56 26 1100 1900.0 1.60 1.56 27 1400 2200
95 15 15 1.60 0.40 4x0.80 1.56 29 1400 2500.0 | 2.00 1.56 32 1900 3000
120 15 18 1.60 0.40 4x0.80 1.56 31 1600 3000.0 | 2.00 1.72 34 2150 3550
150 15 18 1.80 0.40 4x0.80 1.72 34 1900 3650.0 | 2.00 1.72 36 2500 4200
185 30 30 2.00 0.50 4x0.80 1.88 37 2300 4450.0 | 2.00 1.88 40 2950 5100
240 30 34 2.20 0.50 4x0.80 2.04 42 2850 5700.0 | 2.50 2.04 46 3850 6700
300 30 34 2.40 0.60 4x0.80 2.20 46 3400 6950.0 | 2.50 2.20 49 4550 8100
400 53 53 2.60 0.70 4x0.80 2.36 51 4200 8750.0 | 3.15 2.52 56 6050 10600
500 53 53 3.00 0.70 4x0.80 2.68 57 5250 | 11050.0 | 3.15 2.84 62 7350 13150
630 53 53 3.40 0.70 4x0.80 2.84 64 6550 | 14050.0 | 4.00 3.00 70 9750 17250

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sq. mm, 6 sg. mm & 10 sg. mm Solid /
Stranded Non Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped
For Copper Conductor- 4 sq. mm & 6 sg. mm Solid / Stranded Non Compacted Circular,
10 sg. mm - Stranded Compacted Circular, 16 sg. mm and above - Stranded Compacted Shaped
Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Red & Black
Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single Layer of Galvanized Steel Round Wire / Flat Strip
Outer Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

s Max. Conductor D.C. | Approx. Conductor A.C. Re(a):;a:gc:t of Capacitance Normal Current Rating Short Circuit Current
Sectional Resistance at 20 °C Resistance at 70 °C 50 Hz of Cable | For Aluminium Conductor | For Copper Conductor | Rating for 1's Duration

Area) (Approx) | APre) Copper
A AL A A [A]A KA

sg. mm Q/km Q/km Q/km Q/Km Q/km UF/km KA

4 7.41 4.61 8.89 5.53 0.098 0.23 32 27 27 41 35 35 0.304 0.460

6 4.61 3.08 5.53 3.70 0.096 0.28 40 34 35 50 44 45 0.456 0.690
10 3.08 1.83 3.70 2.20 0.091 0.34 58 45 47 70 58 60 0.760 1.150
16 1.91 1.15 2.29 1.38 0.085 0.40 70 58 59 90 75 78 1.22 1.840
25 1.20 0.727 1.44 0.870 0.083 0.42 90 76 78 115 97 | 105 1.90 2.880
35 0.868 0.524 1.04 0.630 0.082 0.48 110 92 99 140 120 | 125 2.66 4.030
50 0.641 0.387 0.769 0.464 0.082 0.49 135 115 | 125 165 145 | 155 3.80 5.750
70 0.443 0.268 0.532 0.322 0.076 0.56 160 140 | 150 | 205 180 | 195 5.32 8.050
95 0.320 0.193 0.384 0.232 0.076 0.58 190 170 | 185 | 240 | 215 | 230 7.22 10.90
120 0.253 0.153 0.304 0.184 0.075 0.63 210 190 | 210 | 275 | 235 | 265 9.12 13.80
150 0.206 0.1240 0.247 0.1488 0.074 0.63 240 | 210 | 240 | 310 | 270 | 305 11.40 17.30
185 0.164 0.0991 0.197 0.1189 0.074 0.64 275 | 240 | 275 | 350 | 300 | 350 14.10 21.30
240 0.125 0.0754 0.151 0.0912 0.073 0.67 320 | 275 | 325 | 405 | 345 | 410 18.20 27.60
300 0.100 0.0601 0.122 0.0733 0.073 0.68 355 | 305 | 365 | 450 | 385 | 465 22.80 34.50
400 0.0778 | 0.0470 | 0.0961 | 0.0580 0.072 0.70 385 | 345 | 420 | 490 | 425 | 530 30.40 46.00
500 0.0605 | 0.0366 | 0.0759 | 0.0459 0.072 0.70 425 | 380 | 475 | 540 | 460 | 605 38.00 57.50
630 0.0469 | 0.0283 | 0.0610 | 0.0368 0.072 0.70 465 | 415 | 540 | 640 | 550 | 785 47.90 72.50

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 8

TECHNICAL DETAILS FOR HAVELLS 1.1 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, ARMOURED CABLE
Ref Specification: IS 1554 Part-1
Physical Parameters Cable Code: AYFY/YFY, AYWY/YWY
Flat Strip Armoured (AYFY/YFY) Round Wire Armoured (AYWaY/YWaY)
Size Minimum No. of Nominal | Minimum [ Nominal | Minimum | Approx. Nominal | Minimum | Approx. AT TGS

(Cross | Strand in Conductor | Insulation | Inner Armour Outer | Overall | WithAl Dia of Outer Overall | WithAl | With Cu
Conductor

h
Sectional Thickness | Sheath Strip Sheath | Diaof | Conductor Armor | Sheath | Diaof |Conductor| Conductor
Area) Thickness | Dimension |Thickness| Cable Wire | Thickness | Cable
sg. mm N N mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
4 1/3 1/3 1.00 0.30 N/A N/A N/A N/A N/A 1.40 1.24 16 460 540
6 1/3 1/3 1.00 0.30 N/A N/A N/A N/A N/A 1.40 1.24 17 530 650
10 1/7 6 1.00 0.30 N/A N/A N/A N/A N/A 1.40 1.40 19 620 840
16 6 6 1.00 0.30 4x0.80 1.40 19 600 900.0 1.60 1.40 21 850 1100
25 6 6 1.20 0.30 4x0.80 1.40 22 800 1250.0 1.60 1.40 23 1050 1500
35 6 6 1.20 0.30 4x0.80 1.40 23 950 1550.0 1.60 1.40 25 1200 1800
50 6 6 1.40 0.30 4x0.80 1.56 27 1200 2050.0 1.60 1.56 28 1500 2300
70 12 12 1.40 0.40 4x0.80 1.56 30 1500 2700.0 2.00 1.56 32 2000 3200
95 15 15 1.60 0.40 4x0.80 1.56 33 1850 3550.0 2.00 1.72 36 2450 4150
120 15 18 1.60 0.40 4x0.80 1.72 36 2200 4300.0 2.00 1.72 39 2800 4900
150 15 18 1.80 0.50 4x0.80 1.88 40 2650 5250.0 2.00 1.88 43 3350 5900
185 30 30 2.00 0.50 4x0.80 1.88 44 3150 6400.0 2.50 2.04 48 4300 7500
240 30 34 2.20 0.60 4%0.80 2.20 50 4000 8250.0 2.50 2.20 53 5250 9450
300 30 34 2.40 0.60 4x0.80 2.36 55 4800 | 10150.0 | 2.50 2.36 58 6150 11450
400 53 53 2.60 0.70 4%0.80 2.52 61 5950 12750.0 3.15 2.68 66 8200 14950
500 53 53 3.00 0.70 4x0.80 2.84 69 7450 16200.0 3.15 3.00 74 10000 18700
630 53 53 3.40 0.70 4x0.80 3.00 77 9300 | 20600.0 | 4.00 3.00 84 13150 | 24400

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130

Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sg. mm & 10 sq. mm Solid /

Stranded Non Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped

For Copper Conductor - 4 sg. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,

10 sg. mm - Stranded Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped
Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Red, Yellow & Blue
Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single Layer of Galvanized Steel Round Wire / Flat Strip
QOuter Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

i Max. Conductor D.C. | Approx. Conductor A.C. Reggmﬁ of Capacitance Normal Current Rating Short Gircuit Current
Sectional Resistance at 20 °C Resistance at 70 °C 50 Hz of Cable | For Aluminium Conductor | For Copper Conductor | Rating for 1's Duration

Area) (approx) | AP Copper
A AL A A[A]A KA

sg. mm Q/km Q/km Q/km Q/Km Q/km UF/km KA

4 7.41 4.61 8.89 BB 0.098 0.23 28 23 23 36 30 30 0.304 0.460

6 4.61 3.08 5.53 3.70 0.096 0.28 35 30 30 45 38 39 0.456 0.690
10 3.08 1.83 3.70 2.20 0.091 0.34 46 39 40 60 50 52 0.760 1.15
16 1.91 1.15 2.29 1.38 0.085 0.40 60 50 51 77 64 66 1.22 1.84
25 1.20 0.727 1.44 0.87 0.083 0.42 76 63 70 99 81 90 1.90 2.88
35 0.868 0.524 1.04 0.63 0.082 0.48 92 77 86 120 99 | 110 2.66 4.03
50 0.641 0.387 0.769 0.464 0.082 0.49 110 95 | 105 145 125 | 135 3.80 Bl
70 0.443 0.268 0.532 0.322 0.076 0.56 135 115 | 130 175 150 | 165 5.32 8.05
95 0.320 0.193 0.384 0.232 0.076 0.58 165 140 | 155 | 210 175 | 200 7.22 10.90
120 0.253 0.153 0.304 0.184 0.075 0.63 185 1565 | 180 | 240 195 | 230 9.12 13.80
150 0.206 0.1240 0.247 0.1488 0.074 0.63 210 175 | 205 | 270 | 225 | 265 11.40 17.30
185 0.164 0.0991 0.197 0.1189 0.074 0.64 235 | 200 | 240 | 300 | 255 | 305 14.10 21.30
240 0.125 0.0754 0.151 0.0912 0.073 0.67 275 | 235 | 280 | 345 | 295 | 355 18.20 27.60
300 0.100 0.0601 0.122 0.0733 0.073 0.68 305 | 260 | 315 | 385 | 335 | 400 22.80 34.50
400 0.0778 | 0.0470 | 0.0961 | 0.0580 0.072 0.70 335 | 290 | 375 | 425 | 360 | 455 30.40 46.00
500 0.0605 | 0.0366 | 0.0759 | 0.0459 0.072 0.70 370 | 320 | 425 | 470 | 390 | 520 38.00 57.50
630 0.0469 | 0.0283 | 0.0610 | 0.0368 0.072 0.70 405 | 350 | 480 | 555 | 470 | 675 47.90 72.50

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 9

TECHNICAL DETAILS FOR HAVELLS 1.1 kV, THREE & HALF CORE

ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, ARMOURED CABLE
Ref Specification: IS 1554 Part-1

Physical Parameters Cable Code: AYFY/YFY, AYWY/YWY
Flat Strip Armoured (AYFY/YFY) Round Wire Armoured (AYWaY/YWaY)

Size Minimum No. of | Nominal | Minimum | Nominal | Minimum | Approx. App.rox B 9]( Cable | pominal | Minimum Approx. App.rox iy (?f Gl
(Cross  |Strand in Conductor | |nsulation | Inner | Armour | Outer |Overall| WithAl | WithCu | Diaof | Outer |Overall| WithAl | With Cu
Sectional Thickness | Sheath Strip Sheath | Diaof | Conductor | Conductor | Armor | Sheath | Diaof | Conductor | Conductor

Area) Thickness | Dimension | Thickness| Cable AYEY YEY Wire | Thickness | Cable AYWY
sg. mm N N mm mm mm mm mm | kg/km kg/km mm mm mm | kg/km kg/km
3x25+16 6/6 6/6 | 1.20/1.00 | 0.30 4x0.80 1.40 23 900 1450 1.60 1.40 25 1150 1700

3x35+16 6/6 6/6 | 1.20/1.00 | 0.30 4x0.80 1.40 25 1050 1800 1.60 1.40 27 1350 2050
3x50+25 6/6 6/6 | 1.40/1.20 | 0.30 4x0.80 1.56 29 1350 2350 2.00 1.56 30 1650 2600
3x70+35 12/6 12/6 | 1.40/1.20 | 0.40 4x0.80 1.56 32 1700 3100 2.00 1.56 34 2200 3600
3x95+50 15/6 15/6 | 1.60/1.40 | 0.40 4x0.80 1.56 36 2150 4050 2.00 1.72 39 2800 4750
3x120+70 | 15/12 | 18/12 | 1.60/1.40 | 0.50 4x0.80 1.72 40 2550 5050 2.00 1.88 42 3300 5750
3x150+70 | 15/12 | 18/12 | 1.80/1.40 | 0.50 4x0.80 1.88 44 3000 6000 2.00 1.88 46 3750 6700
3x185+95 | 30/15 | 30/15 | 2.00/1.60 | 0.50 4x0.80 2.04 48 3650 7400 2.50 2.04 51 4850 8650
3x240+120 | 30/15 | 34/18 | 2.20/1.60 | 0.60 4x0.80 2.2 53 4500 9400 2.50 2.36 57 5850 10800
3x300+150 | 30/15 | 34/18 | 2.40/1.80 | 0.60 4x0.80 2.36 58 5450 11650 3.15 2.52 63 7600 13800
3x400+185 | 53/30 | 63/30 | 2.60/2.00 | 0.70 4x0.80 2.68 64 6750 14600 3.15 2.68 69 9000 16850
3x500+240 | 53/30 | 53/34 | 3.00/2.20 | 0.70 4x0.80 2.84 76 8550 18700 4 3.00 83 12400 22500
3x630+300 | 53/30 | 53/34 | 3.40/2.40 | 0.70 4x0.80 3.00 84 10600 23700 4 3.00 91 14750 27800

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130

Shape of Conductor: For Aluminium Conductor - 4 sq. mm, 6 sg. mm & 10 sg. mm Solid /

Stranded Non Compacted Circular, 16 sg. mm and above - Stranded Compacted Shaped

For Copper Conductor - 4 sg. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,

10 sg. mm - Stranded Compacted Circular, 16 sg. mm and above - Stranded Compacted Shaped
Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Red, Yellow, Blue & Black
Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single Layer of Galvanized Steel Round Wire / Flat Strip
Outer Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Reactance of Normal Current Rating Short Circuit Current

Max. Conductor D.C. | Approx. Conductor A.C. Cable at Capacitance
(Cross Resistance at 20 °C Resistance at 70 °C 50 Hz of Cable | For Aluminium Conductor | For Copper Conductor | Rating for 1's Duration

Sectional Area)

opper pprox) | APP") [Groind T Duct | Ar | Ground | Duct | Ar | Aluminium | Copper
sg. mm Q/km Q/km Q/km Q/km Q/km uF/km A A A A A A KA KA
3x25+16 1.20 0.727 1.44 0.87 0.083 0.42 76 63 70 99 81 90 1.90 2.88
3x35+16 0.868 0.524 1.04 0.63 0.082 0.48 92 77 86 120 99 110 2.66 4.03
3x50+25 0.641 0.387 0.769 0.464 0.082 0.49 110 95 105 145 125 135 3.80 5.75
3x70+35 0.443 0.268 0.532 0.322 0.076 0.56 135 115 130 175 150 165 5.32 8.05
3x95+50 0.320 0.193 0.384 0.232 0.076 0.58 165 140 155 210 175 200 7.22 10.90
3x120+70 0.253 0.153 0.304 0.184 0.075 0.63 185 155 180 240 195 | 230 9.12 13.80
3x150+70 0.206 0.1240 0.247 0.1488 0.074 0.63 210 175 205 270 225 265 11.40 17.30
3x185+95 0.164 0.0991 0.197 0.1189 0.074 0.64 235 200 240 300 255 305 14.10 21.30
3x240+120 0.125 0.0754 0.151 0.0912 0.073 0.67 275 235 280 345 295 355 18.20 27.60
3x300+150 0.100 0.0601 0.122 0.0733 0.073 0.68 305 260 315 385 335 400 22.80 34.50
3x400+185 | 0.0778 0.0470 0.0961 0.0580 0.072 0.70 335 290 | 375 425 360 | 455 30.40 46.00
3x500+240 | 0.0605 0.0366 0.0759 0.0459 0.072 0.70 370 320 425 470 390 520 38.00 57.50
3x630+300 | 0.0469 0.0283 0.0610 0.0368 0.072 0.70 405 350 | 480 555 470 | 675 47.90 72.50

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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Table - 10

TECHNICAL DETAILS FOR HAVELLS 1.1 kV

FOUR CORE, ALUMINIUM/COPPER CONDUCTOR, PVC INSULATED, ARMOURED CABLES

) Ref Specification: IS 1554 Part-1
Physical Parameters Cable Code: AYFY/YFY, AYWY/YWY

Flat Strip Armoured (AYFY/YFY) Round Wire Armoured (AYWaY/YWayY)
Size Minimum No. of | Nominal | Minimum | Nominal |Minimum | Approx. Approx. Weight of Cable | . winat | Minimum Approx. GHRIANE IR L

(Cross | Strand in Conductor | nsulation | Inner Armour Outer | Overall | WithAl | WithCu | Diaof | Outer Overall | WithAl | With Cu

Sectional Thickness| Sheath Strip Sheath | Diaof |Conductor | Conductor | Armor | Sheath | Diaof |Conductor | Conductor
Area) Thickness | Dimension | Thickness| Cable YEY Wire | Thickness | Cable
sg. mm N N mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
4 1/3 1/3 1.00 0.30 N/A N/A N/A N/A N/A 1.40 1.24 17 520 620
6 1/3 1/3 1.00 0.30 N/A N/A N/A N/A N/A 1.40 1.24 19 610 770
10 1/7 6 1.00 0.30 4x0.80 1.40 19 600 850 1.60 1.40 21 790 1060
16 6 6 1.00 0.30 4x0.80 1.40 21 750 1100.0 | 1.60 1.40 23 950 1350
25 6 6 1.20 0.30 4%0.80 1.40 24 950 1550.0 1.60 1.40 25 1200 1800
35 6 6 1.20 0.30 4x0.80 1.40 26 1150 2000.0 1.60 1.56 28 1450 2300
50 6 6 1.40 0.40 4x0.80 1.56 30 1450 2550.0 | 2.00 1.56 32 2000 3100
70 12 12 1.40 0.40 4%0.80 1.56 33 1850 3450.0 2.00 1.56 35 2400 4000
95 15 15 1.60 0.40 4x0.80 1.72 38 2350 4600.0 2.00 1.72 40 3000 5250
120 15 18 1.60 0.50 4x0.80 1.88 41 2800 5650.0 | 2.00 1.88 44 3500 6350
150 15 18 1.80 0.50 4%0.80 1.88 45 3300 6800.0 2.50 2.04 49 4500 7950
185 30 30 2.00 0.60 4%0.80 2.04 50 4000 8350.0 2.50 2.20 54 5350 9700
240 30 34 2.20 0.60 4x0.80 2.36 57 5100 10800.0 | 2.50 2.36 60 6500 12250
300 30 34 2.40 0.70 4x0.80 2.52 64 6200 | 13300.0 | 3.15 2.68 69 8500 15700
400 53 53 2.60 0.70 4%0.80 2.84 71 7650 16750.0 | 3.15 2.84 75 10200 19350
500 53 53 3.00 0.70 4x0.80 3.00 79 9600 21300.0 | 4.00 3.00 85 13550 25300
630 53 53 3.40 0.70 4x0.80 3.00 89 11700 | 27050.0 | 4.00 3.00 95 16350 | 31450

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130

Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sg. mm & 10 sq. mm Solid /

Stranded Non Compacted Circular, 16 sg. mm and above - Stranded Compacted Shaped

For Copper Conductor - 4 sq. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,

10 sg. mm - Stranded Compacted Circular, 16 sg. mm and above - Stranded Compacted Shaped
Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Colour: Red, Yellow, Blue & Black
Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single Layer of Galvanized Steel Round Wire / Flat Strip
Quter Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Reactance of Normal Current Rating Short Circuit Current

Max. Conductor D.C. | Approx. Conductor A.C. Capacitance

S((g[(i)osnsal Resistance at 20 °C | Resistance at 70 °C nglﬁlzat of Cable | For Aluminium Conductor Rating for 1 s Duration
Area) (hpprox) | AP Copper
sg. mm Q/km Q/km Q/km Q/km Q/km UF/km A A A A A A KA KA
4 7.41 4.61 8.89 5.53 0.098 0.23 28 23 23 36 30 30 0.304 0.460
6 4.61 3.08 5.53 3.70 0.096 0.28 35 30 30 45 38 39 0.456 0.690
10 3.08 1.83 3.70 2.20 0.091 0.34 46 39 40 60 50 52 0.760 1.15
16 1.91 1.15 2.29 1.38 0.085 0.40 60 50 51 77 64 66 1.22 1.84
25 1.20 0.727 1.44 0.87 0.083 0.42 76 63 70 99 81 90 1.90 2.88
35 0.868 0.524 1.04 0.63 0.082 0.48 92 77 86 120 99 110 2.66 4.03
50 0.641 0.387 0.769 0.464 0.082 0.49 110 95 105 145 125 135 3.80 5.75
70 0.443 0.268 0.532 0.322 0.076 0.56 135 115 130 175 150 165 5.32 8.05
95 0.320 0.193 0.384 0.232 0.076 0.58 165 140 | 155 210 175 | 200 7.22 10.90
120 0.253 0.153 0.304 0.184 0.075 0.63 185 155 180 240 195 | 230 9.12 13.80
150 0.206 0.1240 0.247 0.1488 0.074 0.63 210 175 | 205 270 225 | 265 11.40 17.30
185 0.164 0.0991 0.197 0.1189 0.074 0.64 235 200 | 240 300 255 | 305 14.10 21.30
240 0.125 0.0754 0.151 0.0912 0.073 0.67 275 235 | 280 345 295 | 355 18.20 27.60
300 0.100 0.0601 0.122 0.0733 0.073 0.68 305 260 | 315 385 335 | 400 22.80 34.50
400 0.0778 0.0470 0.0961 0.0580 0.072 0.70 335 290 | 375 425 360 | 455 30.40 46.00
500 0.0605 0.0366 0.0759 | 0.0459 0.072 0.70 370 320 | 425 470 390 | 520 38.00 57.50
630 0.0469 0.0283 0.0610 0.0368 0.072 0.70 405 350 | 480 555 470 | 675 47.90 72.50

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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Table - 11

TECHNICAL DETAILS FOR HAVELLS 1.1 kV 1.5 sg. mm

COPPER CONDUCTOR, PVC INSULATED, ARMOURED / UNARMOURED CONTROL CABLES
Ref Specification: IS 1554 Part-1
Physical Parameters Cable Code: YY/YFY/YWY
Unarmoured (YY) Flat Strip Round Wire Armoured (YWY)

Minimum | Nominal Approx. AT Dimen- Approx. Approx. Weight of | Nominal |Minimum|  Approx. Approx. Weight of
Inner Overall Dia of PProx. Overall Dia of Dia of Overall Dia of Cable

Sheath Cable e Cable Armour Cable

Cond.| cond.| Cond | cond. P Cond | cond. | Cond | cond. Cond | cond.
mm | mm mm | mm mm | mm
1| 1 18 ] 18

Nos mm mm kg/km | kg/km | mm mm kg/km | kg/km | mm mm

kg/km | kg/km

0.30 1.80 160 170 N/A N/A | N/A | N/A | N/A N/A 1.40 1.24 340 360

2

3 0.30 1.80 1 12 190 200 N/A N/A | N/A | N/A | N/A N/A 1.40 1.24 13 | 14 360 380
4 0.30 1.80 12 | 18 220 230 N/A N/A | N/A | N/A | N/A N/A 1.40 1.24 14 | 14 400 420
5

6

0.30 1.80 13 | 14 260 270 N/A N/A | NA | NA | N/A N/A 1.40 1.24 15 | 15 460 480
0.30 1.80 14 | 15 300 310 N/A NA | N/A | N/A | N/A N/A 1.40 1.24 16 | 16 510 530
7 0.30 1.80 14 | 15 280 300 N/A N/A | N/A | N/A | NA N/A 1.40 1.24 16 | 16 530 550
10 0.30 1.80 17 | 18 380 400 N/A N/A | NA | NA | N/A N/A 1.40 1.40 19 | 20 700 740
12 0.30 1.80 18 | 18 430 450 | 4x0.8 | 1.24 18 | 19 620 640 1.60 1.40 20 | 21 810 850
14 0.30 1.80 18 | 19 490 500 | 4x0.8 | 1.40 19 | 20 680 730 1.60 1.40 21 22 880 940
16 0.30 1.80 19 | 20 | 540 560 | 4x0.8 | 1.40 20 | 21 760 780 1.60 1.40 22 | 28 970 1000
19 0.30 2.00 20 | 21 630 660 | 4x0.8 | 1.40 21 22 830 880 1.60 1.40 23 | 24 | 1060 | 1110
24 0.30 2.00 23 | 25 780 820 | 4x0.8 | 1.40 24 | 25 | 1020 | 1070 | 1.60 1.40 25 | 27 | 1220 | 1340
27 0.30 2.00 24 | 25 850 890 | 4x0.8 | 1.40 24 | 26 | 1110 | 1150 | 1.60 1.40 26 | 27 | 1360 | 1430
30 0.30 2.00 25 | 26 930 970 | 4x0.8 | 1.40 25 | 27 | 1180 | 1250 | 1.60 1.40 27 | 28 | 1450 | 1520
37 0.30 2.00 27 | 28 | 1100 | 1150 | 4x0.8 | 1.40 27 | 28 | 1380 | 1450 | 1.60 1.40 29 | 30 | 1690 | 1740
40 0.30 2.00 27 | 29 | 1170 | 1220 | 4x0.8 | 1.40 28 | 29 | 1460 | 1530 | 1.60 1.56 30 | 31 | 1780 | 1870
44 0.30 2.00 30 | 31 | 1290 | 1350 | 4x0.8 | 1.56 30 | 32 | 1630 | 1710 | 1.60 1.56 32 | 34 | 1950 | 2040
52 0.40 2.20 31 | 33 | 1520 | 1690 | 4x0.8 | 1.56 32 | 33 | 1850 | 1940 | 2.00 1.56 34 | 36 | 2390 | 2510
61 0.40 2.20 33 | 35 | 1740 | 1820 | 4x0.8 | 1.56 34 | 365 | 2090 | 2210 | 2.00 1.56 36 | 38 | 2660 | 2780

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor: Solid / Stranded Annealed Bare Copper as per Class-2 of IS 8130; Options: Tinned

Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Nominal Insulation Thickness: 0.80 mm

Core Identification: Upto 5 cores: By colour coding & Above 5 cores: By colour coding / Number printing on cores as
per IS 1554 Part-1

Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type

Armouring: Single Layer of Aluminium Round Wire / Flat Strip

QOuter Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type

Colour of Outer Sheath: Black or any other Colour as per requirement

Reactance Normal Current Rating

Short Circuit Current Rating for

Conductor D.C. Azpéoﬁeg?sqgﬁz?r of Cable Caoq(aglatslr;ce 1 s Duration
Resistance at o at 50 Hz Approx) Insulation Insulation _
Insulation Insulation

N Q/km Q/km Q/km Q/km uF/km A A A A A A KA KA

2 12.10 14.52 15.20 0.112 0.20 23 20 20 26 24 24 0.173 0.156
8 12.10 14.52 15.20 0.112 0.20 21 17 17 24 21 21 0.173 0.156
4 12.10 14.52 15.20 0.112 0.20 21 17 17 24 21 21 0.173 0.156
B 12.10 14.52 15.20 0.112 0.20 21 17 17 24 21 21 0.173 0.156
6 12.10 14.52 15.20 0.112 0.20 15 13 13 17 16 16 0.173 0.156
7 12.10 14.52 15.20 0.112 0.20 14 13 13 16 15 15 0.173 0.156
10 12.10 14.52 15.20 0.112 0.20 13 11 11 15 13 13 0.173 0.156
12 12.10 14.52 15.20 0.112 0.20 12 10 10 14 12 12 0.173 0.156
14 12.10 14.52 15.20 0.112 0.20 11 10 10 13 12 12 0.173 0.156
16 12.10 14.52 15.20 0.112 0.20 11 9 9 13 11 11 0.173 0.156
19 12.10 14.52 15.20 0.112 0.20 10 9 9 11 11 11 0.173 0.156
24 12.10 14.52 15.20 0.112 0.20 9 8 8 10 10 10 0.173 0.156
27 12.10 14.52 15.20 0.112 0.20 9 8 8 10 10 10 0.173 0.156
30 12.10 14.52 15.20 0.112 0.20 9 7 7 10 8 8 0.173 0.156
37 12.10 14.52 15.20 0.112 0.20 8 7 7 9 8 8 0.173 0.156
40 12.10 14.52 15.20 0.112 0.20 8 7 7 9 8 8 0.173 0.156
44 12.10 14.52 15.20 0.112 0.20 7 7 7 8 7 7 0.173 0.156
52 12.10 14.52 15.20 0.112 0.20 6 6 6 7 7 7 0.173 0.156
61 12.10 14.52 15.20 0.112 0.20 6 6 6 7 7 7 0.173 0.156

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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Table - 12
TECHNICAL DETAILS FOR HAVELLS 1.1 kV 2.5 sg. mm
COPPER CONDUCTOR, PVC INSULATED, ARMOURED / UNARMOURED CONTROL CABLES

. Ref. Specification: IS 1554 PART -1
Physical Parameters Cable Code: YY/YFY/YWY

Unarmoured (YY) Flat Strip Round Wire Armoured (YWY)

. N Approx. Approx. Weight of | Nominal Minimum|  Approx. Approx. Weight of
Inner Overall Dia of Approgavt\)lle[; ont of 2:2:?& Overall Dia of Dia of Overall Dia of Cable
Sheath Cable Cable Armour Cable

Thickness Thickness ArSTf’”r Wire Soild | Std.
Cond.| cond. | Cond. | cond. rp Cond. | cond. | Cond. | cond. Cond. | cond. | Cond. | cond.
mm | mm mm | mm mm | mm
12 13 14

Minimum | Nominal Approx.

mm mm kg/km | kg/km | mm mm kg/km | kg/km | mm mm kg/km | kg/km

N

2 0.30 1.80 210 220 N/A N/A N/A | N/A | NA N/A 1.40 1.24 14 410 440
S 0.30 1.80 13 13 250 260 N/A N/A N/A | N/A | NA N/A 1.40 1.24 15 15 430 450
4

5

6

0.30 1.80 14 | 14 | 300 310 N/A N/A | N/A | N/A | NA N/A 1.40 1.24 16 | 16 500 520
0.30 1.80 15 | 15 360 360 N/A N/A | N/A | NA | N/A N/A 1.40 1.24 17 17 570 590
0.30 1.80 16 | 16 | 400 420 N/A NA | NA | NA | NA N/A 1.40 1.24 18 | 18 630 660
7 0.30 1.80 16 | 16 | 390 400 N/A N/A | N/A | NA | NA N/A 1.40 1.24 18 | 18 670 700
10 0.30 1.80 20 | 20 | 530 550 | 4x0.8 | 1.40 20 | 21 750 790 1.60 1.40 22 | 28 960 | 1010
12 0.30 2.00 21 | 21 620 650 | 4x0.8 | 1.40 21 22 820 870 1.60 1.40 23 | 24 | 1040 | 1100
14 0.30 2.00 21 | 22 700 730 | 4x0.8 | 1.40 22 | 28 920 970 1.60 1.40 24 | 24 | 1160 | 1190
16 0.30 2.00 22 | 28 780 810 | 4x0.8 | 1.40 23 | 24 | 1020 | 1050 1.60 1.40 25 | 26 | 1240 | 1300
19 0.30 2.00 24 | 25 890 930 | 4x0.8 | 1.40 24 | 25 | 1130 | 1190 1.60 1.40 26 | 27 | 1390 | 1450
24 0.30 2.00 27 | 29 | 1110 | 1150 | 4x0.8 | 1.40 28 | 29 | 1400 | 1470 1.60 1.56 30 | 31 | 1720 | 1790
27 0.30 2.00 28 | 29 | 1210 | 1260 | 4x0.8 | 1.40 28 | 30 | 1510 | 1580 1.60 1.56 30 | 32 | 1840 | 1920
30 0.30 2.00 29 | 30 | 1320 | 1380 | 4x0.8 | 1.56 30 | 31 | 1670 | 1750 | 1.60 1.56 31 33 | 1980 | 2060
37 0.40 2.20 32 | 33 | 1630 | 1700 | 4x0.8 | 1.56 32 | 34 | 1960 | 2050 | 2.00 1.56 34 | 36 | 2520 | 2620
40 0.40 2.20 33 | 34 | 1730 | 1800 | 4x0.8 | 1.56 33 | 35 | 2080 | 2160 | 2.00 1.56 36 | 37 | 2620 | 2740
44 0.40 2.20 35 | 37 | 1900 | 1980 | 4x0.8 | 1.56 36 | 37 | 2300 | 2380 | 2.00 1.56 38 | 40 | 2900 | 3020
52 0.40 2.20 37 | 38 | 2190 | 2280 | 4x0.8 | 1.56 37 | 39 | 2600 | 2700 | 2.00 1.72 40 | 42 | 3260 | 3400
61 0.40 2.20 39 | 41 | 2520 | 2620 | 4x0.8 | 1.56 40 | 41 | 2950 | 3050 | 2.00 1.72 42 | 44 | 3640 | 3810

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor: Solid / Stranded Annealed Bare Copper as per Class-2 of IS 8130; Options: Tinned

Insulation Material: PVC Type-A OR HR PVC Type-C as per IS 5831; Nominal Insulation Thickness: 0.90 mm
Core Identification: Upto 5 cores: By colour coding & Above 5 cores: By colour coding / Number printing on
cores as per IS 1554 Part-1

Inner Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type

Armouring: Single Layer of Aluminium Round Wire / Flat Strip

QOuter Sheath: PVC Type ST-1 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type

Colour of Outer Sheath: Black or any other Colour as per requirement

Reactance Normal Current Rating

Short Circuit Current Rating for

Conductor D.C. Azpéoae(;?sqgﬁior of Cable Caor;a(glats::; o€ 1 s Duration
Resistance at o at 50 Hz (Approx) Insulation Insulation _
Insulation Insulation

N Q/km Q/km Q/km Q/km uF/km A A A A A A KA KA

2 7.41 8.89 9.34 0.107 0.22 32 27 27 38 32 32 0.288 0.260
8 7.41 8.89 9.34 0.107 0.22 27 24 24 30 28 28 0.288 0.260
4 7.41 8.89 9.34 0.107 0.22 27 24 24 30 28 28 0.288 0.260
B 7.41 8.89 9.34 0.107 0.22 27 24 24 30 28 28 0.288 0.260
6 7.41 8.89 9.34 0.107 0.22 21 18 18 24 21 21 0.288 0.260
7 7.41 8.89 9.34 0.107 0.22 20 17 17 22 20 20 0.288 0.260
10 7.41 8.89 9.34 0.107 0.22 18 15 15 20 16 16 0.288 0.260
12 7.41 8.89 9.34 0.107 0.22 17 14 14 19 16 16 0.288 0.260
14 7.41 8.89 9.34 0.107 0.22 16 13 13 18 15 15 0.288 0.260
16 7.41 8.89 9.34 0.107 0.22 15 13 13 17 15 15 0.288 0.260
19 7.41 8.89 9.34 0.107 0.22 14 12 12 16 14 14 0.288 0.260
24 7.41 8.89 9.34 0.107 0.22 13 11 11 14 13 13 0.288 0.260
27 7.41 8.89 9.34 0.107 0.220 12 10 10 13 12 12 0.288 0.260
30 7.41 8.89 9.34 0.107 0.22 12 10 10 13 12 12 0.288 0.260
37 7.41 8.89 9.34 0.107 0.22 11 9 9 12 10 10 0.288 0.260
40 7.41 8.89 9.34 0.107 0.22 11 9 9 12 10 10 0.288 0.260
44 7.41 8.89 9.34 0.107 0.22 10 9 9 11 10 10 0.288 0.260
52 7.41 8.89 9.34 0.107 0.22 9 8 8 10 10 10 0.288 0.260
61 7.41 8.89 9.34 0.107 0.22 8 8 8 9 9 9 0.288 0.260

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no.52 - 54
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Table - 13

TECHNICAL DETAILS FOR HAVELLS 1.1 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, UN-ARMOURED CABLES
Ref Specification: IS 7098 Part-1

Physical Parameters Cable Code: A2XY/2XY
. Minimum No. of Strand in :
(Crosssézeitional Conductor Nomine}l Insulation Nominal.Outer Approx. Overall : Approx. Weight Of. Gable
Area) Thickness Sheath Thickness Diameter of Cable With Cu Conductor
p
A2XY
sg. mm N N mm mm mm kg/km kg/km
4 1/3 1/3 0.70 1.80 7 70 90
6 1/3 1/3 0.70 1.80 8 80 110
10 1/7 6 0.70 1.80 9 90 160
16 6 6 0.70 1.80 10 130 250
25 6 6 0.90 1.80 11 150 350
85 6 6 0.90 1.80 12 200 400
50 6 6 1.00 1.80 14 250 550
70 12 12 1.10 1.80 16 350 750
95 15 15 1.10 1.80 18 450 1000
120 15 18 1.20 1.80 19 500 1250
150 15 18 1.40 2.00 21 650 1500
185 30 30 1.60 2.00 24 800 1850
240 30 34 1.70 2.00 26 950 2400
300 30 34 1.80 2.00 29 1150 2950
400 53 53 2.00 2.20 33 1500 3750
500 53 53 2.20 2.20 36 1850 4750
630 53 53 2.40 2.20 40 2350 6100
800 53 53 2.60 2.40 44 2900 7750
1000 53 53 2.80 2.60 48 3600 9650

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sg. mm & 10 sg. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Circular
For Copper Conductor - 4 sg. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,
10 sg. mm and above - Stranded Compacted Circular

Insulation Material: XLPE (Cross linked polyethylene); Colour: Natural

Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type

Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Max. Conductor D.C. | Approx. Conductor A.C.
Resistance at 20 °C Resistance at 90 °C

(Cross of Cable | Capacitance of Rating or 1 s Duration
Sectional - L t50 Hz | Cable (Approx.) | For Aluminium Conductor For Copper Conductor
eCHONaL | juminium Copper | Aluminium | Copper @ able (Approx.)
— S Copper
A A A A A A kA

Reactance Normal Current Rating Short Circuit Current

sg. mm |  Q/km Q/km Q/km Q/km Q/km uF/km KA
4 7.41 4.61 9.48 5.90 0.136 0.29 43 36 38 54 46 48 0.376 0.572
6 4.61 3.08 5.90 3.94 0.128 0.34 55 47 50 67 57 61 0.564 0.858
10 3.08 1.83 3.94 2.34 0.118 0.42 69 58 64 90 76 83 0.940 1.43
16 1.91 1.15 2.44 1.47 0.108 0.50 89 75 84 115 97 108 1.50 2.28
25 1.20 0.727 1.54 0.931 0.102 0.52 115 96 112 148 124 144 2.35 3.57
85 0.868 0.524 1.1 0.671 0.097 0.60 137 115 137 177 148 176 3.29 5.00
50 0.641 0.387 0.820 0.495 0.092 0.63 161 135 165 208 174 212 4.70 715
70 0.443 0.268 0.567 0.343 0.088 0.68 198 165 209 255 | 213 269 6.58 10.01
95 0.320 0.193 0.411 0.248 0.085 0.79 243 199 264 312 | 256 340 8.93 13.59
120 0.253 0.153 0.325 0.197 0.082 0.79 276 | 226 308 355 | 291 396 11.28 17.16
150 0.206 0.1240 0.265 0.159 0.082 0.79 308 | 252 350 39% | 324 450 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.082 0.79 349 | 285 406 447 | 365 519 17.39 26.46
240 0.125 0.0754 0.162 0.0976 | 0.079 0.84 404 | 329 480 515 | 420 613 22.56 34.32
300 0.100 0.0601 0.130 0.0778 | 0.078 0.86 454 | 369 551 576 | 469 700 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.077 0.88 518 | 421 647 651 528 813 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.076 0.90 588 | 476 751 727 589 930 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.075 0.94 663 | 536 868 806 | 651 1056 | 59.22 90.09
800 0.0867 | 0.0221 | 0.0530 | 0.0819 | 0.075 0.97 740 | 596 992 877 707 | 1179 | 75.20 | 114.40
1000 0.0291 | 0.0176 | 0.0444 | 0.0268 | 0.068 1.01 812 | 652 | 1117 | 935 751 1288 | 94.00 | 143.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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Table - 14
TECHNICAL DETAILS FOR HAVELLS 1.1 kV

TWO CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, UN-ARMOURED CABLES

) Ref Specification: IS 7098 Part-1
Physical Parameters Cable Code: A2XY/2XY

Minimum No. of Strand in

(cross St Conductr passion | " S| Nomia ot | pprox ra (PO LG
- . : Sheath Thickness | Dia of Cable With Cu Conductor
Area) Thickness Thickness
sg. mm N N mm mm mm mm kg/km kg/km
4 1/3 1/3 0.70 0.30 1.80 12 180 240
6 1/3 1/3 0.70 0.30 1.80 13 220 300
10 1/7 6 0.70 0.30 1.80 15 280 420
16 6 6 0.70 0.30 1.80 14 250 450
25 6 6 0.90 0.30 2.00 18 400 700
35 6 6 0.90 0.30 2.00 19 450 900
50 6 6 1.00 0.30 2.00 21 600 1150
70 12 12 1.10 0.30 2.00 24 750 1550
95 15 15 1.10 0.40 2.20 27 950 2100
120 15 18 1.20 0.40 2.20 29 1150 2550
150 15 18 1.40 0.40 2.20 31 1350 3100
185 30 30 1.60 0.50 2.40 35 1700 3850
240 30 34 1.70 0.50 2.60 40 2150 5000
300 30 34 1.80 0.60 2.80 43 2650 6200
400 53 53 2.00 0.60 3.00 48 3300 7850
500 53 53 2.20 0.70 3.40 54 4200 10000
630 53 53 2.40 0.70 3.80 59 5200 12750

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sg. mm & 10 Sgq.mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sg. mm & 6 sgq. mm Solid / Stranded Non Compacted Circular, 10 sq. mm - Stranded Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
Insulation Material: XLPE (Cross linked polyethylene); Colour: Red & Black
Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters
Max. Conductor D.C. | Approx. Conductor A.C.

e Resistance at 20 °C Resistance at 0 °C | eactance Normal Current Rating Short Circuit Current

(Cross of Cable | Capacitance of Rating or 1 s Duration
Sectional - L t50 Hz | Cable (Approx.) | For Aluminium Conductor For Copper Conductor

eChOnaL | Auminium Copper | Aluminium | Copper @ able (Approx.)
— e
A A A A A A kA

sg. mm |  Q/km Q/km Q/km Q/km Q/km uF/km KA
4 7.41 4.61 9.48 5.90 0.098 0.11 42 36 38 54 45 48 0.376 0.572
6 4.61 3.08 5.90 3.94 0.090 0.13 55 46 50 67 56 61 0.564 0.858
10 3.08 1.83 3.94 2.34 0.084 0.16 68 57 64 89 75 83 0.940 1.43
16 1.91 1.15 2.44 1.47 0.080 0.18 89 74 83 115 96 108 1.50 2.29
25 1.20 0.727 1.54 0.931 0.080 0.20 114 95 109 147 122 140 2.35 3.58

85 0.868 0.524 1.1 0.671 0.080 0.23 136 113 133 176 146 172 3.29 5.01
50 0.641 0.387 0.820 0.495 0.078 0.24 161 134 162 208 173 208 4.70 715
70 0.443 0.268 0.567 0.343 0.077 0.26 197 164 204 253 | 211 262 6.58 10.01
95 0.320 0.193 0.411 0.248 0.074 0.29 235 196 251 302 | 252 322 8.93 13.59
120 0.253 0.153 0.325 0.197 0.072 0.29 266 | 222 287 340 | 284 368 11.28 17.16
150 0.206 0.1240 0.265 0.159 0.072 0.29 296 248 328 379 317 419 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.072 0.29 335 | 281 379 425 | 357 482 17.39 26.46
240 0.125 0.0754 0.162 0.0976 | 0.072 0.31 385 | 324 448 486 | 409 566 22.56 34.32
300 0.100 0.0601 0.130 0.0778 | 0.071 0.33 432 | 364 513 541 456 644 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.070 0.33 487 | 412 593 602 508 734 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.070 0.34 548 | 463 683 665 | 562 831 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.069 0.36 612 | 518 784 728 | 616 936 59.22 90.09

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 15
TECHNICAL DETAILS FOR HAVELLS 1.1 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, UN-ARMOURED CABLES

) Ref Specification: IS 7098 Part-1
Physical Parameters Cable Code: A2XY/2XY

Minimum No. of Strand in

(cross St Conductr pasaton | " S| Nomina ot | ppprox ra | __ PO LG
- . : Sheath Thickness | Dia of Cable With Cu Conductor
Area) Thickness Thickness
sg. mm N N mm mm mm mm kg/km kg/km
4 1/3 1/3 0.70 0.30 1.80 13 200 280
6 1/3 1/3 0.70 0.30 1.80 14 250 360
10 1/7 6 0.70 0.30 1.80 16 310 510
16 6 6 0.70 0.30 1.80 17 350 650
25 6 6 0.90 0.30 2.00 20 500 950
35 6 6 0.90 0.30 2.00 22 600 1250
50 6 6 1.00 0.30 2.00 24 800 1600
70 12 12 1.10 0.40 2.20 28 1050 2250
95 15 15 1.10 0.40 2.20 31 1300 3000
120 15 18 1.20 0.40 2.20 34 1600 3700
150 15 18 1.40 0.50 2.40 38 1950 4550.70
185 30 30 1.60 0.50 2.60 42 2450 5650
240 30 34 1.70 0.60 2.80 47 3100 7350
300 30 34 1.80 0.60 3.00 52 3800 9100
400 53 53 2.00 0.70 3.20 58 4750 11550
500 53 53 2.20 0.70 3.60 65 6000 14750
630 53 53 2.40 0.70 3.80 73 7500 18800

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sq. mm & 10 sq. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sq. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,
10 sg. mm - Stranded Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped
Insulation Material: XLPE (Cross linked polyethylene); Colour: Red, Yellow & Blue
Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Max. Conductor D.C. | Approx. Conductor A.C.

(Cross Resistance at 20 °C Resistance at 90 °C of Cable | Capacitance of Rating for 1 s Duration

Sectional at50 Hz | Cable (Approx.) | For Aluminium Conductor For Copper Conductor

Aluminium | Copper | Aluminium | Copper
o L el L R
A A A A A A KA

Size

Reactance Normal Current Rating Short Circuit Current

sg.mm |  Q/km Q/km Q/km Q/km Q/km uF/km KA
4 7.41 4.61 9.48 5.90 0.098 0.11 35 30 32 45 38 41 0.376 0.572
6 4.61 3.08 5.90 3.94 0.090 0.13 46 38 42 56 47 52 0.564 0.858
10 3.08 1.83 3.94 2.34 0.084 0.16 57 48 54 74 62 70 0.940 1.43
16 1.91 1.15 2.44 1.47 0.080 0.18 74 61 69 95 79 89 1.50 2.29
25 1.20 0.727 1.54 0.931 0.080 0.20 95 79 93 122 102 119 2.35 3.58

85 0.868 0.524 1.1 0.671 0.080 0.23 114 94 114 146 122 147 3.29 5.01
50 0.641 0.387 0.820 0.495 0.078 0.24 134 112 138 173 144 179 4.70 7.15
70 0.443 0.268 0.567 0.343 0.077 0.26 164 137 175 212 177 226 6.58 10.01
95 0.320 0.193 0.411 0.248 0.074 0.29 197 164 216 254 | 212 279 8.93 13.59
120 0.253 0.153 0.325 0.197 0.072 0.29 223 187 249 287 240 320 11.28 17.16
150 0.206 0.1240 0.265 0.159 0.072 0.29 249 | 209 284 321 269 365 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.072 0.29 282 238 329 362 | 304 422 17.39 26.46
240 0.125 0.0754 0.162 0.0976 | 0.072 0.31 327 | 276 392 418 | 352 500 22.56 34.32
300 0.100 0.0601 0.130 0.0778 | 0.071 0.33 369 | 312 452 469 | 396 574 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.070 0.33 420 | 356 526 528 | 447 662 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.070 0.34 478 | 412 612 593 | 511 760 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.069 0.36 542 | 468 712 661 571 870 59.22 90.09

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 16
TECHNICAL DETAILS FOR HAVELLS 1.1 kV, THREE &

HALF CORE ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, UN-ARMOURED CABLES

) Ref Specification: IS 7098 Part-1
Physical Parameters Cable Code: A2XY/2XY

Minimum No. of Strand in .
Conductor Nominal Minimum Inner Approx. Weight of Cable

R Nominal Quter Approx. Overall

{HrES » 31l I Sheath Thickness | Dia of Cable | With Al Conductor | With Cu Conductor
Area) Aluminium Copper Thickness Thickness

sg. mm N N mm mm mm mm kg/km kg/km
3x25+16 6/6 6/6 0.90/0.70 0.30 2.00 21 600 1150
3x35+16 6/6 6/6 0.90/0.70 0.30 2.00 24 700 1400
3x50+25 6/6 6/6 1.00/0.90 0.30 2.00 26 900 1850
3x70+35 12/6 12/6 1.10/0.90 0.40 2.20 30 1200 2600
3x95+50 15/6 15/6 1.10/1.00 0.40 2.20 34 1500 3450
3x120+70 15/12 18/12 1.20/1.10 0.40 2.20 37 1800 4350
3x150+70 15/12 18/12 1.40/1.10 0.50 2.40 41 2250 5250
3x185+95 30/15 30/15 1.60/1.10 0.50 2.60 46 2800 6600
3x240+120 30/15 34/18 1.70/1.20 0.60 2.80 50 3550 8500
3x300+150 30/15 34/18 1.80/1.40 0.60 3.00 85 4300 10500
3x400+185 53/30 53/30 2.00/1.60 0.70 3.40 62 5450 13350
3x500+240 53/30 53/34 2.20/1.70 0.70 3.60 72 6900 17050
3x630+300 53/30 53/34 2.40/1.80 0.70 4.00 80 8700 21750

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sg. mm & 10 sg. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sq. mm & 6 sg. mm Solid / Stranded Non Compacted Circular, 10 sg. mm - Stranded Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
Insulation Material: XLPE (Cross linked polyethylene); Colour: Red, Yellow, Blue & Black
Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters
Max. Conductor D.C. | Approx. Conductor A.C.

Size Resistance at 20 °C Resistance at 90 °C fieactance Capacitance Normal Current Rating Sh_ort Ut Curre_nt
of Cable Rating for 1 s Duration

(Cross Sectional atsoHz | G0 | For Aluminium Conductor |  For Copper Conductor

- poprn) | 9
sg. mm Q/km Q/km Q/km Q/km Q/km uF/km A A A A A A KA
3x25+16 1.20 0.727 1.54 0.931 0.080 0.20 95 79 93 122 | 102 119 2.35 3.58
3x35+16 0.868 0.524 1.11 0.671 0.080 0.23 114 | 94 114 146 | 122 147 3.29 5.01
3x50+25 0.641 0.387 0.820 0.495 0.078 0.24 134 | 112 138 173 144 179 4.70 7.15
3x70+35 0.443 0.268 0.567 0.343 0.077 0.26 164 | 137 175 | 212 | 177 226 6.58 10.01
3x95+50 0.320 0.193 0.411 0.248 0.074 0.29 197 | 164 | 216 | 254 | 212 279 8.93 13.59
3x120+70 0.253 0.153 0.325 0.197 0.072 0.29 223 | 187 249 | 287 | 240 320 11.28 17.16
3x150+70 0.206 0.1240 0.265 0.159 0.072 0.29 249 | 209 | 284 | 321 | 269 365 14.10 21.45
3x185+95 0.164 0.0991 0.211 0.127 0.072 0.29 282 | 238 | 329 | 362 | 304 422 17.39 26.46
3x240+120 | 0.125 0.0754 0.162 0.0976 | 0.072 0.31 327 | 276 | 392 | 418 | 352 500 22.56 34.32
3x300+150 | 0.100 0.0601 0.130 0.0778 | 0.071 0.33 369 | 312 | 452 | 469 | 396 574 28.20 42.90
3x400+185 | 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.070 0.33 420 | 356 | 526 | 528 | 447 662 37.60 57.20
3x500+240 | 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.070 0.34 478 | 412 | 612 | 593 | 511 760 47.00 71.50
3x630+300 | 0.0469 | 0.0283 | 0.0648 | 0.0391 0.069 0.36 542 | 468 712 | 661 | 571 870 59.22 90.09

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 17
TECHNICAL DETAILS FOR HAVELLS 1.1 kV

FOUR CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, UN-ARMOURED CABLES

Ref Specification: IS 7098 Part-1

Physical Parameters Cable Code: A2XY/2XY

Minimum No. of Strand in

s Sotona Conthctr i | ey | om0t | pprox ra |90 TS
- : : Sheath Thickness | Dia of Cable With Cu Conductor
Area) Thickness Thickness

sg. mm N N mm mm mm mm kg/km kg/km

4 1/3 1/3 0.70 0.30 1.80 14 230 340

6 1/3 1/3 0.70 0.30 1.80 15 290 430

10 1/7 6 0.70 0.30 1.80 17 360 630

16 6 6 0.70 0.30 1.80 19 450 800
25 6 6 0.90 0.30 2.00 22 600 1200
35 6 6 0.90 0.30 2.00 24 750 1600
50 6 6 1.00 0.30 2.00 27 950 2000
70 12 12 1.10 0.40 2.20 31 1300 2900
95 15 15 1.10 0.40 2.20 35 1700 3900
120 15 18 1.20 0.50 2.40 39 2100 4900
150 15 18 1.40 0.50 2.60 43 2550 6000
185 30 30 1.60 0.50 2.80 48 3150 7450
240 30 34 1.70 0.60 3.00 54 4000 9700
300 30 34 1.80 0.70 3.20 61 4950 12050
400 53 53 2.00 0.70 3.60 68 6250 15350
500 53 53 2.20 0.70 3.80 75 7800 19450
630 53 53 2.40 0.70 4.00 84 9800 24850

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

1 Conductor Material: Aluminium / Copper as per Class-2 of IS 8130

Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sq. mm & 10 sq. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sq. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,
10 sg. mm - Stranded Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped
Insulation Material: XLPE (Cross linked polyethylene); Colour: Red, Yellow & Blue
Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Max. Conductor D.C.
Resistance at 20 °C

Approx. Conductor A.C.

Resistance at 90 °C ETEL

of Cable

Size

Normal Current Rating

Capacitance of
Cable (Approx.) | For Aluminium Conductor For Copper Conductor

Short Circuit Current
Rating for 1 s Duration

(Cross

Sectional - L at 50 Hz
Area) Aluminium Copper Aluminium Copper (Approx.)
sg. mm Q/km Q/km Q/km Q/km Q/km uF/km A A A A A A kA KA
4 7.41 4.61 9.48 5.90 0.098 0.11 35 30 32 45 38 41 0.376 0.572
6 4.61 3.08 5.90 3.94 0.090 0.13 46 38 42 56 47 52 0.564 0.858
10 3.08 1.83 3.94 2.34 0.084 0.16 57 48 54 74 62 70 0.940 1.43
16 1.91 1.15 2.44 1.47 0.080 0.18 74 61 69 95 79 89 1.50 2.29
28 1.20 0.727 1.54 0.931 0.080 0.20 95 79 93 122 102 119 2.35 3.58
35 0.868 0.524 1.11 0.671 0.080 0.23 114 94 114 146 122 147 3.29 5.01
50 0.641 0.387 0.820 0.495 0.078 0.24 134 112 138 173 144 179 4.70 7.15
70 0.443 0.268 0.567 0.343 0.077 0.26 164 137 175 212 177 226 6.58 10.01
95 0.320 0.193 0.411 0.248 0.074 0.29 197 164 216 254 212 279 8.93 13.59
120 0.253 0.153 0.325 0.197 0.072 0.29 223 187 249 287 240 320 11.28 17.16
150 0.206 0.1240 0.265 0.159 0.072 0.29 249 209 284 321 269 365 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.072 0.29 282 238 329 362 304 422 17.39 26.46
240 0.125 0.0754 0.162 0.0976 | 0.072 0.31 327 276 392 418 352 500 22.56 34.32
300 0.100 0.0601 0.130 0.0778 0.071 0.33 369 312 452 469 396 574 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.070 0.33 420 356 526 528 447 662 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 0.070 0.34 478 412 612 593 511 760 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.069 0.36 542 468 712 661 571 870 59.22 90.09

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 18

TECHNICAL DETAILS FOR HAVELLS 1.1 KV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-1

Physical Parameters Cable Code: A2XFaY/2XFaY, A2XWaY/2XWaY
Flat Strip Armoured (A2XFaY/2XFaY) Round Wire Armoured (A2XWaY/2XWaY)

Size Minimum No. of Nominal | Nominal | Minimum Approx Nominal | Minimum Approx App'rox. ek (?f Lale
(Cross | strand in Conductor | INsulation | - Armour Outer | ol Dia With Al | With Cu Dia of Outer | all Dia With Cu
Sectional Thickness Strip Sheath of Cable Conductor | Conductor | Armor Sheath of Cable Conductor | Conductor

Area) Dimension | Thickness Wire Thickness
sg. mm N N mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
4 1/3 1/3 1.00 N/A N/A N/A N/A N/A 1.40 1.24 10 120 150
6 1/3 1/3 1.00 N/A N/A N/A N/A N/A 1.40 1.24 11 130 170
10 1/7 6 1.00 N/A N/A N/A N/A N/A 1.40 1.24 12 150 220
16 6 6 1.00 N/A N/A N/A N/A N/A 1.40 1.24 12 200 300
25 6 6 1.20 N/A N/A N/A N/A N/A 1.40 1.24 14 250 400
85 6 6 1.20 N/A N/A N/A N/A N/A 1.40 1.24 15 300 500
50 6 6 1.3 N/A N/A N/A N/A N/A 1.40 1.24 16 360 650
70 12 12 1.40 N/A N/A N/A N/A N/A 1.40 1.24 18 450 850
95 15 15 1.40 4x0.80 1.40 19 500 1100 1.60 1.40 21 600 1150
120 15 18 1.50 4x0.80 1.40 21 600 1300 1.60 1.40 22 700 1400
150 15 18 1.70 4x0.80 1.40 23 700 1600 1.60 1.40 24 800 1650
185 30 30 1.90 4x0.80 1.40 25 900 1950 1.60 1.40 26 950 2050
240 30 34 2.00 4x0.80 1.40 27 1050 2500 1.60 1.40 29 1150 2600
300 30 34 2.10 4x0.80 1.56 30 1300 3100 1.60 1.56 32 1400 3200
400 53 53 2.40 4x0.80 1.56 34 1650 3900 2.00 1.56 36 1850 4100
500 53 53 2.60 4x0.80 1.56 37 2000 4900 2.00 1.56 40 2200 5100
630 53 53 2.80 4x0.80 1.72 42 2520 6300 2.00 1.72 44 2750 6500
800 58 53 3.10 4x0.80 1.72 46 3150 7950 2.00 1.88 49 3450 8250
1000 53 53 3.30 4x0.80 1.88 50 3850 9850 2.50 2.04 54 4300 10300

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sq. mm, 6 sg. mm & 10 sg. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Circular
For Cu Conductor - 4 sq. mm & 6 sg. mm Solid / Stranded Non Compacted Circular, 10 sg. mm and above - Stranded Compacted Circular
Insulation Material: XLPE (Cross linked polyethylene); Colour: Natural
Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Armouring: Single Layer of Aluminium Round Wire / Flat Strip
Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters
Max. Conductor Approx. Conductor

: o . on | Reactance Normal Current Rating Short Circuit Current
(Cross D.C.Resistance at 20 °C | A.C.Resistance at 90 °C of Cable | Capacitance of Rating for 1 5 Duration
Sectional at50 Hz | Cable (Approx.) | For Aluminium Conductor For Copper Conductor
Aluminium | Copper | Aluminium | Copper
e s
A A A A A A KA KA

sg. mm Q/km Q/km Q/km Q/km Q/km uF/km
4 7.41 4.61 9.48 5.90 0.152 0.22 43 36 38 54 46 48 0.376 0.572
6 4.61 3.08 5.90 3.94 0.144 0.26 55) 47 50 67 57 61 0.56 0.858
10 3.08 1.83 3.94 2.34 0.133 0.31 69 58 64 90 76 83 0.94 1.43
16 1.91 1.15 2.44 1.47 0.122 0.40 89 75 84 115 97 108 1.50 2.29
25 1.20 0.727 1.54 0.931 0.116 0.40 115 96 112 148 124 144 2.35 3.58
8% 0.868 0.524 1.11 0.671 0.110 0.47 137 115 137 177 148 176 3.29 5.01
50 0.641 0.387 0.820 0.495 0.108 0.50 161 135 165 208 174 212 4.70 7.15
70 0.443 0.268 0.567 0.343 0.099 0.55 198 165 209 255 213 269 6.58 10.01
95 0.320 0.193 0.411 0.248 0.097 0.64 243 199 264 312 256 340 8.93 13.59
120 0.253 0.153 0.325 0.197 0.093 0.67 276 226 308 855 291 396 11.28 17.16
150 0.206 0.1240 0.265 0.159 0.091 0.67 308 252 350 396 324 450 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.090 0.67 349 285 406 447 365 519 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.086 0.72 404 329 480 Bi1® 420 613 22.56 34.32
300 0.100 0.0601 0.130 0.0778 | 0.085 0.75 454 369 551 576 469 700 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.085 0.75 518 421 647 651 528 813 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.083 0.77 588 476 751 727 589 930 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.082 0.81 663 536 868 806 651 1056 | 59.22 90.09
800 0.0367 | 0.0221 0.0530 | 0.0319 | 0.081 0.88 740 596 992 877 707 | 1179 | 75.20 114.40
1000 0.0291 0.0176 | 0.0444 | 0.0268 | 0.081 0.88 812 652 1117 | 935 751 1288 | 94.00 143.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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Table - 19
TECHNICAL DETAILS FOR HAVELLS 1.1 kV

TWO CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES

) Ref Specification: IS 7098 Part-1
Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY

Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWY/2XWY)
Approx. Weight of Cable

Size Minimum No. of | Nominal | Minimum [ Nominal | Minimum | Approx. Nominal | Minimum | Approx. CHRIRNLCURGILE L

(Cross | Strand in Conductor | Insulation Armour Outer | Overall | With Al | With Cu Dia of Outer Overall | WithAl | With Cu

Sectional Thickness Strip Sheath | Diaof | Conductor | Conductor | Armor | Sheath | Diaof | Conductor | Conductor
Area) Thickness | Dimension | Thickness| Cable 2XEY Wire | Thickness | Cable

sg. mm N N mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km

4 1/3 1/3 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.24 14 370 470

6 1/3 1/3 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.24 15 460 550

10 1/7 6 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.24 17 530 700

16 6 6 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.40 17 550 750
25 6 6 0.90 0.30 4x0.80 1.40 18 550 850.0 1.60 1.40 20 750 1050
85 6 6 0.90 0.30 4x0.80 1.40 20 650 1050.0 1.60 1.40 21 850 1250
50 6 6 1.00 0.30 4x0.80 1.40 22 750 1350.0 1.60 1.40 23 1000 1550
70 12 12 1.10 0.30 4x0.80 1.56 25 1000 1800.0 1.60 1.56 26 1250 2050
95 15 15 1.10 0.40 4x0.80 1.56 27 1250 2350.0 2.00 1.56 30 1700 2800
120 15 18 1.20 0.40 4x0.80 1.56 30 1450 2850.0 2.00 1.56 32 1950 3350
150 15 18 1.40 0.40 4x0.80 1.72 32 1700 3450.0 2.00 1.72 35 2250 4000
185 30 30 1.60 0.50 4x0.80 1.72 85 2050 4200.0 2.00 1.88 38 2700 4850
240 30 34 1.70 0.50 4x0.80 1.88 40 2550 5400.0 2.50 2.04 44 3550 6350
300 30 34 1.80 0.60 4x0.80 2.04 43 3000 6550.0 2.50 2.20 47 4100 7650
400 53 53 2.00 0.60 4x0.80 2.36 49 4000 8300.0 2.50 2.36 52 4950 9500
500 53 53 2.20 0.70 4x0.80 2.52 54 4650 10450.0 3.15 2.68 59 6500 12300
630 53 53 2.40 0.70 4x0.80 2.68 60 5700 13200.0 3.15 2.84 64 7800 15350

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sg. mm, 6 sq. mm & 10 sq. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sg. mm & 6 sq. mm Solid / Stranded Non Compacted Circular,
10 sg. mm - Stranded Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped
Insulation Material: XLPE (Cross linked polyethylene); Colour: Red & Black
Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Armouring: Single Layer of Galvanized Steel Round Wire / Flat Strip
Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Max. Conductor D.C. | Approx. Conductor A.C. : —
Resistance at 20 °C Resistance at 90 °C | eactance Normal Current Rating Short Circuit Current

(Cross of Cable | Capacitance of Rating for 1 5 Duration
Sectional t50 Hz | Cable (Approx.) | For Aluminium Conductor For Copper Conductor
eCtOna Ajuminium Copper | Aluminium | Copper e Al
— rped Copper
A A A A A A kA KA

Size

sgq. mm | Q/km Q/km Q/km Q/km Q/km uF/km
4 7.41 4.61 9.48 5.90 0.098 0.11 42 36 38 54 45 48 0.376 0.572
6 4.61 3.08 5.90 3.94 0.090 0.13 58 46 50 67 56 61 0.564 0.858
10 3.08 1.83 3.94 2.34 0.084 0.16 68 57 64 89 75 83 0.940 1.43
16 1.91 1.15 2.44 1.47 0.080 0.18 89 74 83 115 96 108 1.50 2.29
25 1.20 0.727 1.54 0.931 0.080 0.20 114 95 109 147 122 140 2.35 3.58
35 0.868 0.524 1.11 0.671 0.080 0.23 136 | 113 133 176 | 146 172 3.29 5.01
50 0.641 0.387 0.820 0.495 0.078 0.24 161 134 162 208 | 173 208 4.70 7.15
70 0.443 0.268 0.567 0.343 0.077 0.26 197 | 164 204 253 | 211 262 6.58 10.1
95 0.320 0.193 0.411 0.248 0.074 0.29 235 | 196 251 302 | 252 322 8.93 13.59
120 0.253 0.153 0.325 0.197 0.072 0.29 266 | 222 287 340 | 284 368 11.28 17.16
150 0.206 0.1240 0.265 0.159 0.072 0.29 296 | 248 328 379 | 317 419 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.072 0.29 335 281 379 425 357 482 17.39 26.46
240 0.125 0.0754 0.162 0.0976 | 0.072 0.31 385 | 324 448 486 | 409 566 22.56 34.32
300 0.100 0.0601 0.130 0.0778 | 0.071 0.33 432 | 364 513 541 456 644 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.070 0.33 487 | 412 593 602 | 508 734 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.070 0.34 548 | 463 683 665 | 562 831 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.069 0.36 612 | 518 784 728 | 616 936 59.22 90.09

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 20
TECHNICAL DETAILS FOR HAVELLS 1.1 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES

) Ref Specification: IS 7098 Part-1
Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY

Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWY/2XWY)
Approx. Weight of Cable

Size Minimum No. of | Nominal | Minimum [ Nominal | Minimum | Approx. apprxWelgTHofiCanie Nominal | Minimum | Approx.

(Cross | Strand in Conductor | Insulation Armour Outer | Overall | With Al | With Cu Dia of Outer Overall | WithAl | With Cu

Sectional Thickness Strip Sheath | Diaof | Conductor | Conductor | Armor | Sheath | Diaof |Conductor | Conductor
Area) Dimension [Thickness| Cable 2XEY Wire | Thickness | Cable
sg. mm N N mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
4 1/3 1/3 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.24 15 400 490
6 1/3 1/3 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.24 16 460 580
10 1/7 6 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.24 17 540 750
16 6 6 0.70 0.30 4x0.80 1.24 18 550 850.0 1.60 1.40 20 700 1000
25 6 6 0.90 0.30 4x0.80 1.40 20 700 1150.0 1.60 1.40 22 900 1350
85 6 6 0.90 0.30 4x0.80 1.40 22 850 1450.0 1.60 1.40 24 1050 1700
50 6 6 1.00 0.30 4x0.80 1.40 25 1000 1850.0 1.60 1.56 27 1300 2100
70 12 12 1.10 0.40 4x0.80 1.56 29 1350 2550.0 2.00 1.56 3il 1800 3000
95 15 15 1.10 0.40 4x0.80 1.56 31 1600 3300.0 2.00 1.56 34 2150 3800
120 15 18 1.20 0.40 4x0.80 1.56 34 1900 4000.0 2.00 1.72 37 2550 4650
150 15 18 1.40 0.50 4x0.80 1.72 38 2350 4950.0 2.00 1.88 41 3000 5600
185 30 30 1.60 0.50 4x0.80 1.88 42 2850 6050.0 2.50 2.04 46 3950 7150
240 30 34 1.70 0.60 4x0.80 2.04 47 3500 7750.0 2.50 2.20 51 4800 9000
300 30 34 1.80 0.60 4x0.80 2.20 52 4250 9550.0 2.50 2.36 56 5600 10900
400 53 53 2.00 0.70 4x0.80 2.52 59 5350 12250.0 | 3.15 2.68 64 7450 14200
500 53 53 2.20 0.70 4x0.80 2.68 65 6550 15300.0 | 3.15 2.84 70 8900 17600
630 53 53 2.40 0.70 4x0.80 2.84 73 8150 19450.0 | 4.00 3.00 79 11800 | 23100

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sgq. mm, 6 sq. mm & 10 sq. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sg. mm & 6 sg. mm Solid / Stranded Non Compacted Circular,
10 sg. mm - Stranded Compacted Circular, 16 sq. mm and above - Stranded Compacted Shaped
Insulation Material: XLPE (Cross linked polyethylene); Colour: Red, Yellow & Blue
Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Armouring: Single Layer of Galvanized Steel Round Wire / Flat Strip
Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Max. Conductor D.C. | Approx. Conductor A.C. . -
Resistance at 20 °C Resistance at 90 °C | neactance Normal Current Rating Short Circuit Current

(Cross of Cable | Capacitance of Rating for 1 § Duration
Sectional t50 Hz | Cable (Approx.) | For Aluminium Conductor For Copper Conductor
CCHONa | A uminium Copper | Aluminium | Copper 2 el (o)
— opre) Copper
A A A A A A KA

Size

sgq. mm | Q/km Q/km Q/km Q/km Q/km pF/km KA
4 7.41 4.61 9.48 5.90 0.098 0.11 85 30 32 45 38 41 0.376 0.572
6 4.61 3.08 5.90 3.94 0.090 0.13 46 38 42 56 47 52 0.564 0.858
10 3.08 1.83 3.94 2.34 0.084 0.16 57 48 54 74 62 70 0.940 1.43
16 1.91 1.15 2.44 1.47 0.080 0.18 74 61 69 95 79 89 1.50 2.29
25 1.20 0.727 1.54 0.931 0.080 0.20 95 79 93 122 | 102 119 2.35 3.58
35 0.868 0.524 1.11 0.671 0.080 0.23 114 94 114 146 | 122 147 3.29 5.01
50 0.641 0.387 0.820 0.495 0.078 0.24 134 | 112 138 173 | 144 179 4.70 7.15
70 0.443 0.268 0.567 0.343 0.077 0.26 164 | 137 175 212 177 226 6.58 10.01
95 0.320 0.193 0.411 0.248 0.074 0.29 197 164 216 254 | 212 279 8.93 13.59
120 0.253 0.153 0.325 0.197 0.072 0.29 223 | 187 249 287 | 240 320 11.28 17.16
150 0.206 0.1240 0.265 0.159 0.072 0.29 249 | 209 284 321 269 365 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.072 0.29 282 238 329 362 304 422 17.39 26.46
240 0.125 0.0754 0.162 0.0976 | 0.072 0.31 327 | 276 392 418 | 352 500 22.56 34.32
300 0.100 0.0601 0.130 0.0778 | 0.071 0.33 369 | 312 452 469 | 396 574 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.070 0.33 420 | 356 526 528 | 447 662 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.070 0.34 478 | 412 612 593 | 511 760 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.069 0.36 542 | 468 712 661 571 870 59.22 90.09

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 21
TECHNICAL DETAILS FOR HAVELLS 1.1 kV, THREE &

HALF CORE ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES

) Ref Specification: IS 7098 Part-1
Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY

Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWY/2XWY)
Minimum No. of Nominal Ll Nominal M Approx. ORI Nominal | Minimum | Approx. SR, GG

R Strand in Conductor | Insulation | """ | Armour | OV |'overan| WithAl | With Cu Overall | WithAl | With Cu

(Cross Thickness | oneah Strip Sheath | . Conductor Dia of | Conductor | Conductor

Sectional Area) Thick- Thick-

ness Dimension ness Cable A2XFY Cable A2XWY

sg. mm N N mm mm mm mm mm | kg/km kg/km mm mm mm | kg/km kg/km
3x25 +16 6/6 6/6 | 0.90/0.70 | 0.30 | 4x0.80 1.40 22 800 1350 1.60 1.40 23 1000 1550
3x35+16 6/6 6/6 | 0.90/0.70 | 0.30 | 4x0.80 1.40 24 950 1650 1.60 1.40 26 1200 1900
3x50+25 6/6 6/6 | 1.00/0.90 | 0.30 | 4x0.80 1.40 27 1150 2150 1.60 1.56 28 1450 2400
3x70+35 12/6 12/6 | 1.10/0.90 | 0.40 | 4x0.80 1.56 31 1500 2850 2.00 1.56 33 2000 3400
3x95+50 15/6 15/6 | 1.10/1.00 | 0.40 | 4x0.80 1.56 34 1850 3800 2.00 1.56 36 2400 4350
3x120+70 | 15/12 [ 18/12 | 1.20/1.10 | 0.40 | 4x0.80 1.72 38 2250 4750 2.00 1.72 40 2900 5400
3x150+70 | 15/12 | 18/12| 1.40/1.10 | 0.50 | 4x0.80 1.72 41 2650 5600 2.00 1.88 44 3400 6400
3x185+95 | 30/15 |30/15| 1.60/1.10 | 0.50 | 4x0.80 1.88 46 3200 7000 2.50 2.04 50 4450 8200
3x240+120 | 30/15 | 34/18| 1.70/1.20 | 0.60 | 4x0.80 | 2.04 50 4000 8900 2.50 2.2 54 5250 10200
3x300+150 | 30/15 | 34/18 | 1.80/1.40 | 0.60 | 4x0.80 2.2 55 4800 11000 | 2.50 2.36 59 6200 12400
3x400+185 | 53/30 |53/30 | 2.00/1.60 | 0.70 | 4x0.80 | 2.52 62 5950 13850 | 3.15 2.68 66 8200 16050
3x500+240 | 53/30 |53/34 | 2.20/1.70 | 0.70 | 4x0.80 | 2.68 72 7500 17650 | 3.15 2.84 77 10150 | 20250
3x630+300 | 53/30 |53/34| 2.40/1.80 | 0.70 | 4x0.80 | 83.00 80 9300 22400 | 4.00 3.00 86 13250 | 26300

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sq. mm, 6 sq. mm & 10 sg. mm Solid / Stranded Non Compacted Circular,
16 sq. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sg. mm & 6 sg. mm Solid / Stranded Non Compacted Circular, 10 sg. mm - Stranded Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
Insulation Material: XLPE (Cross linked polyethylene); Colour: Red, Yellow, Blue & Black
Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Armouring: Single Layer of Galvanized Steel Round Wire / Flat Strip
Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

1

Electrical Parameters

Max. Conductor D.C. | Approx. Conductor A.C. . -
Resistance at 20 °C Resistance at 90 °C | eactance Capacitance e (T T Short Circuit Current

of Cable ] .
s tfcrofi ) — c Alumin c at 50 Hz (‘;f Cable) For Aluminium Conductor For Copper Conductor Rating for 1 s Duration
ectional Area) | Aluminium | Copper | Aluminium | Copper pproX.
sg. mm Q/km Q/km Q/km Q/km Q/km uF/km A A A A A A KA KA

3x25+16 1.20 0.727 1.54 0.931 0.080 0.20 95 79 93 122 102 119 2.35 3.58
3x35+16 0.868 0.524 1.1 0.671 0.080 0.23 114 94 114 146 122 147 3.29 5.01
3x50+25 0.641 0.387 0.820 0.495 0.078 0.24 134 12 138 173 144 179 4.70 7.15
3x70+35 0.443 0.268 0.567 0.343 0.077 0.26 164 137 175 212 177 226 6.58 10.01
3x95+50 0.320 0.193 0.411 0.248 0.074 0.29 197 164 216 254 | 212 279 8.93 13.59
3x120+70 | 0.253 0.153 0.325 0.197 0.072 0.29 223 187 249 287 | 240 320 11.28 17.16
3x150+70 | 0.206 0.1240 0.265 0.159 0.072 0.29 249 | 209 284 321 269 365 14.10 21.45
3x185+95 | 0.164 0.0991 0.211 0.127 0.072 0.29 282 | 238 329 362 | 304 422 17.39 26.46
3x240+120 | 0.125 0.0754 0.162 0.0976 | 0.072 0.31 327 | 276 392 418 | 352 500 22.56 34.32
3x300+150 | 0.100 0.0601 0.130 0.0778 | 0.071 0.33 369 | 312 452 469 | 396 574 28.20 42.90
3x400+185 | 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.070 0.33 420 | 356 526 528 | 447 662 37.60 57.20
3x500+240 | 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.070 0.34 478 | 412 612 503 | 511 760 47.00 71.50
3x630+300 | 0.0469 | 0.0283 | 0.0648 | 0.0391 0.069 0.36 542 | 468 712 661 571 870 59.22 90.09

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 22
TECHNICAL DETAILS FOR HAVELLS 1.1 kV

FOUR CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-1

Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY
e 0.0 omina Nominal | Minimum | Approx. Nominal | Minimum | Approx. Approx. TTeight of Labe
0 and in Conducto atio : Armour Outer | Overall | WithAl | With Cu Dia of Outer | Overall
ectiona 6 e Strip Sheath | Diaof |Conductor | Conductor | Armor | Sheath | Diaof | Conductor| Conducto
Area ess | Dimension | Thickness | Cable Wire | Thickness | Cable

sg. mm N N mm mm mm mm mm kg/km kg/km mm kg/km kg/km

4 1/3 1/3 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.24 16 440 560

6 1/3 1/3 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.24 17 520 670

10 1/7 6 0.70 0.30 N/A N/A N/A N/A N/A 1.40 1.40 19 620 900
16 6 6 0.70 0.30 4x0.80 1.40 20 650 1000 1.60 1.40 21 850 1200
25 6 6 0.90 0.30 4x0.80 1.40 22 850 1450 1.60 1.40 24 1100 1700
85 6 6 0.90 0.30 4x0.80 1.40 25 1000 1850 1.60 1.40 26 1300 2100
50 6 6 1.00 0.30 4x0.80 1.56 28 1300 2400 1.60 1.56 29 1550 2700
70 12 12 1.10 0.40 4x0.80 1.56 32 1650 3250 2.00 1.56 34 2200 3800
95 15 15 1.10 0.40 4x0.80 1.56 85 2000 4250 2.00 1.72 38 2700 4900
120 15 18 1.20 0.50 4x0.80 1.72 39 2500 5300 2.00 1.88 42 3200 6000
150 15 18 1.40 0.50 4x0.80 1.88 43 2950 6400 2.50 2.04 47 4100 7550
185 30 30 1.60 0.50 4x0.80 2.04 48 3600 7950 2.50 2.20 52 4850 9150
240 30 34 1.70 0.60 4x0.80 2.20 54 4500 10200 2.50 2.36 58 5950 11600
300 30 34 1.80 0.70 4x0.80 2.36 61 5500 12600 3.15 2.52 66 7750 14850
400 53 53 2.00 0.70 4x0.80 2.68 68 6850 15900 .18 2.84 73 9350 18400
500 53 53 2.20 0.70 4x0.80 2.84 75 8500 20100 4.00 3.00 82 12400 24000
630 59 58 2.40 0.70 4x0.80 3.00 84 10550 25650 4.00 3.00 91 14750 30000

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor Material: Aluminium / Copper as per Class-2 of IS 8130
Shape of Conductor: For Aluminium Conductor - 4 sq. mm, 6 sg. mm & 10 sg. mm Solid / Stranded Non Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
For Copper Conductor - 4 sq. mm & 6 sq. mm Solid / Stranded Non Compacted Circular, 10 sg. mm - Stranded Compacted Circular,
16 sg. mm and above - Stranded Compacted Shaped
Insulation Material: XLPE (Cross linked polyethylene); Colour: Red, Yellow, Blue & Black
Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Armouring: Single Layer of Galvanized Steel Round Wire / Flat Strip
Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters
Max. Conductor D.C. | Approx. Conductor A.C.

. - ' Il i o T e Short Circuit Current
(Cross Resistance at 20 °C Resistance at 90 °C e || e S Cre Curent
Sectional t50 Hz | Cable (Approx.) | For Aluminium Conductor For Copper Conductor
CCHONa | A uminium Copper | Aluminium | Copper e able (Approx.)
- opre)
A A A A A A KA

sg. mm | Q/km Q/km Q/km Q/km Q/km pF/km KA
4 7.41 4.61 9.48 5.90 0.098 0.11 35 30 32 45 38 41 0.376 0.572
6 4.61 3.08 5.90 3.94 0.090 0.13 46 38 42 56 47 52 0.564 0.858
10 3.08 1.83 3.94 2.34 0.084 0.16 57 48 54 74 62 70 0.940 1.43
16 1.91 1.15 2.44 1.47 0.080 0.18 74 61 69 95 79 89 1.50 2.29
25 1.20 0.727 1.54 0.931 0.080 0.20 95 79 93 122 102 119 2485 3.58
35 0.868 0.524 1.11 0.671 0.080 0.23 114 94 114 146 122 147 3.29 5.01
50 0.641 0.387 0.820 0.495 0.078 0.24 134 112 138 173 144 179 4.70 7.15
70 0.443 0.268 0.567 0.343 0.077 0.26 164 137 175 212 177 226 6.58 10.01
95 0.320 0.193 0.411 0.248 0.074 0.29 197 164 216 254 | 212 279 8.93 13.59
120 0.253 0.153 0.325 0.197 0.072 0.29 223 187 249 287 240 320 11.28 17.16
150 0.206 0.1240 0.265 0.159 0.072 0.29 249 | 209 284 321 269 365 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.072 0.29 282 | 238 329 362 | 304 422 17.39 26.46
240 0.125 0.0754 0.162 0.0976 | 0.072 0.31 327 | 276 392 418 | 352 500 22.56 34.32
300 0.100 0.0601 0.130 0.0778 | 0.071 0.33 369 | 312 452 469 | 396 574 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.070 0.33 420 | 356 526 528 | 447 662 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.070 0.34 478 | 412 612 593 | 511 760 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.069 0.36 542 | 468 712 661 571 870 59.22 90.09

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 23
TECHNICAL DETAILS FOR HAVELLS 1.1 kV 1.5 sg. mm

COPPER CONDUCTOR, XLPE INSULATED, ARMOURED / UNARMOURED CONTROL CABLES

) Ref Specification: IS 7098 Part-1
Physical Parameters Cable Code: 2XY/2XFY/2XWY

Unarmoured (2 Flat Strip Armoured (2X Round Wire Armoured

Minimum | Nominal Approx. o Dimen- Approx. Approx. Weight of | Nominal {Minimum Approx. Weight of
Inner Quter [Overall Dia of PPIoX. Overall Dia of Dia of Overall Dia of Cable

Sheath | Sheath Cable UERTEIER || S e Cable Armour Cable

Thickness | Thickness Std. Ag{‘rf’“r Wire Soild | Std.
Cond.| cond.| Cond | cond. P Cond | cond. | Cond | cond. Cond | cond. | Cond | cond.
mm | mm mm | mm mm | mm
10 | 10 18

mm mm kg/km | kg/km | mm mm kg/km | kg/km | mm mm kg/km | kg/km

N

2 0.30 1.80 150 150 N/A N/A N/A | N/A | N/A N/A 1.40 1.24 12 320 350
& 0.30 1.80 11 11 170 200 N/A N/A N/A | N/A | N/A N/A 1.40 1.24 13 13 330 350
4

5

6

0.30 1.80 12 | 12 200 200 N/A N/A | NA | NA | NA N/A 1.40 1.24 14 | 14 370 400
0.30 1.80 12 | 18 | 230 250 N/A N/A | NA | NA | NA N/A 1.40 1.24 14 | 15 420 450
0.30 1.80 13 | 14 260 300 N/A N/A | NA | NA | NA N/A 1.40 1.24 15 | 16 460 500
7 0.30 1.80 13 | 14 | 250 250 N/A N/A | NA | NA | NA N/A 1.40 1.24 15 | 16 470 500
10 0.30 1.80 16 | 16 | 340 350 N/A N/A | NA | NA | NA N/A 1.40 1.24 18 | 19 640 650
12 0.30 1.80 17 | 17 | 380 400 N/A N/A | NA | NA | NA N/A 1.40 1.40 19 | 20 750 800
14 0.30 1.80 17 | 18 | 420 450 N/A N/A | NA | NA | NA N/A 1.40 1.40 20 | 2 800 850
16 0.30 1.80 18 | 19 | 470 500 | 4x0.8 | 1.40 19 | 20 660 700 1.60 1.40 21 22 860 900
19 0.30 1.80 19 | 20 | 550 550 | 4x0.8 | 1.40 20 | 2 750 750 1.60 1.40 21 22 940 1000
24 0.30 2.00 22 | 23 680 700 | 4x0.8 | 1.40 23 | 24 920 950 1.60 1.40 24 | 25 | 1140 | 1200
27 0.30 2.00 23 | 24 730 750 | 4x0.8 | 1.40 23 | 24 970 | 1000 | 1.60 1.40 25 | 26 | 1210 | 1300
30 0.30 2.00 23 | 25 | 800 850 | 4x0.8 | 1.40 24 | 25 | 1030 | 1100 | 1.60 1.40 25 | 27 | 1290 | 1350
37 0.30 2.00 25 | 26 | 940 | 1000 | 4x0.8 | 1.40 25 | 27 | 1200 | 1250 | 1.60 1.40 27 | 29 | 1510 | 1600
40 0.30 2.00 26 | 27 | 1030 | 1080 | 4x0.8 | 1.40 26 | 28 | 1310 | 1380 | 1.60 1.40 28 | 29 | 1590 | 1680
44 0.30 2.00 28 | 30 | 1130 | 1170 | 4x0.8 | 1.40 28 | 30 | 1420 | 1490 1.60 1.56 31 32 | 1760 | 1850
52 0.30 2.00 29 | 31 | 1290 | 1340 | 4x0.8 | 1.56 30 | 32 | 1640 | 1710 1.60 1.56 32 | 33 | 1950 | 2050
61 0.40 2.20 31 | 33 | 1520 | 1580 | 4x0.8 | 1.56 32 | 34 | 1860 | 1940 | 2.00 1.56 34 | 36 | 2410 | 2520

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor: Solid / Stranded Annealed Bare Copper as per Class-2 of IS 8130; Options: Tinned

Insulation Material: XLPE as per IS 5831; Nominal Insulation Thickness: 0.70 mm

Core Identification: Upto 5 cores: By colour coding & Above 5 cores: By colour coding / Number printing on cores
as per IS 7098 Part-1

Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type

Armouring: Single Layer of Aluminium Round Wire / Flat Strip

Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type

Colour of Outer Sheath: Black or any other Colour as per requirement

Number of I CIETEDr Approx. Conductor | Reactance of Cable |  Capacitance of Normal Current Rating for XLPE Insulation Short Circuit Current

coes  |DC Rgg'i‘g"ce A\ "a'C Resistance | at50 Hz (Approx) | Cable (Approx) Rating for 1 § Duration

N Q/km Q/km Q/km uF/km A A A KA

2 12.10 15.49 0.102 0.09 31 27 27 0.215
3 12.10 15.49 0.102 0.09 26 22 23 0.215
4 12.10 15.49 0.102 0.09 26 22 23 0.215
5 12.10 15.49 0.102 0.09 26 22 23 0.215
6 12.10 15.49 0.102 0.09 23 20 20 0.215
7 12.10 15.49 0.102 0.09 20 18 18 0.215
10 12.10 15.49 0.102 0.09 17 15 15 0.215
12 12.10 15.49 0.102 0.09 16 14 14 0.215
14 12.10 15.49 0.102 0.09 16 14 14 0.215
16 12.10 15.49 0.102 0.09 14 12 12 0.215
19 12.10 15.49 0.102 0.09 14 12 12 0.215
24 12.10 15.49 0.102 0.09 12 11 11 0.215
27 12.10 15.49 0.102 0.09 11 9 9 0.215
30 12.10 15.49 0.102 0.09 11 9 9 0.215
37 12.10 15.49 0.102 0.09 11 9 9 0.215
40 12.10 15.49 0.102 0.09 9 8 8 0.215
44 12.10 15.49 0.102 0.09 9 8 8 0.215
52 12.10 15.49 0.102 0.09 9 8 8 0.215
61 12.10 15.49 0.102 0.09 9 8 8 0.215

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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Table - 24
TECHNICAL DETAILS FOR HAVELLS 1.1 kV 2.5 sgq. mm

COPPER CONDUCTOR, XLPE INSULATED, ARMOURED / UNARMOURED CONTROL CABLES

) Ref Specification: IS 7098 Part-1
Physical Parameters Cable Code: 2XY/2XFY/2XWY

Unarmoured (2 Flat Strip Round Wire Armoured

Minimum | Nominal Approx. Approx. Approx. Weight of | Nominal {Minimum : Approx. Weight of

Dimen-

Inner Overall Dia of | Weight of Cable ST aT Overall Dia of Dia of Overall Dia of Cable
Sheath Cable Cable Armour Cable

Thickness | Thickness | Solid | Std. | Soild | Std. Ag{‘rf’“r ick- | Soild | Std. | Soild | Std. | Wire ick- [ Soild | Std. | Soild
ond cond Cond | cond. P Cond cond Cond | cond. Cond | cond. | Cond

mm mm kg/km | kg/km | mm mm kg/km | kg/km | mm mm | mm | mm | kg/km | kg/km

N

2 0.30 1.80 180 200 N/A N/A N/A N/A N/A N/A 1.40 1.24 13 13 370 400
8 0.30 1.80 1 2 1 2 210 220 N/A N/A N/A | N/A | N/A N/A 1.40 1.24 14 14 390 410
4

5

6

0.30 1.80 13 | 18 250 270 N/A N/A | NA | NA | NA N/A 1.40 1.24 15 | 15 440 460
0.30 1.80 14 | 14 300 310 N/A N/A | NA | NA | NA N/A 1.40 1.24 15 | 16 500 520
0.30 1.80 15 | 15 350 360 N/A N/A | NA | NA | NA N/A 1.40 1.24 16 | 17 560 580
7 0.30 1.80 15 | 15 330 340 N/A N/A | NA | NA | NA N/A 1.40 1.24 16 | 17 590 610
10 0.30 1.80 18 | 19 | 450 470 | 4x0.8 | 1.24 19 | 20 650 690 1.60 1.40 20 | 2 850 880
12 0.30 1.80 19 | 20 530 550 | 4x0.8 | 1.40 19 | 20 700 750 1.60 1.40 21 22 920 950
14 0.30 1.80 20 | 21 590 610 | 4x0.8 | 1.40 20 | 2 790 830 1.60 1.40 22 | 23 | 1000 | 1030
16 0.30 2.00 21 | 22 660 680 | 4x0.8 | 1.40 21 22 880 900 1.60 1.40 23 | 24 | 1080 | 1130
19 0.30 2.00 22 | 23 750 780 | 4x0.8 | 1.40 22 | 28 970 | 1010 | 1.60 1.40 24 | 25 | 1200 | 1260
24 0.30 2.00 25 | 26 | 930 960 | 4x0.8 | 1.40 25 | 27 | 1190 | 1240 | 1.60 1.40 27 | 29 | 1480 | 1540
27 0.30 2.00 25 | 27 | 1020 | 1050 | 4x0.8 | 1.40 26 | 27 | 1300 | 1320 | 1.60 1.40 28 | 29 | 1880 | 1640
30 0.30 2.00 26 | 28 | 1110 | 1150 | 4x0.8 | 1.40 27 | 28 | 1410 | 1470 | 1.60 1.40 29 | 30 | 1690 | 1770
37 0.30 2.00 29 | 30 | 1370 | 1410 | 4x0.8 | 1.40 30 | 3 1690 | 1720 | 1.60 1.56 31 32 | 1980 | 2050
40 0.30 2.00 29 | 31 | 1450 | 1500 | 4x0.8 | 1.56 31 32 | 1800 | 1870 | 1.60 1.56 32 | 33 | 2110 | 2210
44 0.40 2.20 32 | 34 | 1630 | 1690 | 4x0.8 | 1.56 32 | 34 | 1990 | 2070 | 2.00 1.56 35 | 37 | 2520 | 2650
52 0.40 2.20 33 | 35 | 1870 | 1940 | 4x0.8 | 1.56 34 | 36 | 2250 | 2340 | 2.00 1.56 36 | 38 | 2810 | 2920
61 0.40 2.20 35 | 37 | 2150 | 2220 | 4x0.8 | 1.56 36 | 38 | 3160 | 2640 | 2.00 1.56 38 | 40 | 3160 | 3280

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.
** Refer page no. 55 for normal delivery lengths & packing details.

Cross-sectional view

Conductor: Solid / Stranded Annealed Bare Copper as per Class-2 of IS 8130; Options: Tinned

Insulation Material: XLPE as per IS 5831; Nominal Insulation Thickness: 0.70 mm

Core Identification: Upto 5 cores: By colour coding & Above 5 cores: By colour coding / Number printing on cores
as per IS 7098 Part-1

Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type

Armouring: Single Layer of Aluminium Round Wire / Flat Strip

QOuter Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type

Colour of Outer Sheath: Black or any other Colour as per requirement

Number of | MaX- CONAUCtOr |y, Gonductor | Reactance of Cable | Capacitance of Normal Current Rating for XLPE Insulation Sfiort Gircuit Current
D.C.Resistance at ) Rating for 1 s

Cores 20 °C A.C.Resistance | at 50 Hz (Approx.) | Cable (Approx.) Duration
N Q/km Q/km Q/km pF/Km A A A KA
2 7.41 9.48 0.100 0.10 41 35 36 0.358
3 7.41 9.48 0.100 0.10 34 30 30 0.358
4 7.41 9.48 0.100 0.10 34 30 30 0.358
5 7.41 9.48 0.100 0.10 34 30 30 0.358
6 7.41 9.48 0.100 0.10 31 27 27 0.358
7 7.41 9.48 0.100 0.10 27 23 23 0.358
10 7.41 9.48 0.100 0.10 23 20 20 0.358
12 7.41 9.48 0.100 0.10 20 18 18 0.358
14 7.41 9.48 0.100 0.10 20 18 18 0.358
16 7.41 9.48 0.100 0.10 18 16 16 0.358
19 7.41 9.48 0.100 0.10 18 16 16 0.358
24 7.41 9.48 0.100 0.10 16 14 14 0.358
27 7.41 9.48 0.100 0.10 14 13 13 0.358
30 7.41 9.48 0.100 0.10 14 13 13 0.358
37 7.41 9.48 0.100 0.10 14 13 13 0.358
40 7.41 9.48 0.100 0.10 12 11 11 0.358
44 7.41 9.48 0.100 0.10 12 11 11 0.358
52 7.41 9.48 0.100 0.10 12 11 11 0.358
61 7.41 9.48 0.100 0.10 12 11 11 0.358

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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FEATURES

HT POWER CABLE

* High continuous current rating * Free from height limitation & maintenance

Higher short circuit rating * Resistant to vibration, moisture, chemical & corrossive gases
High emergency load capacity  ® Much longer life of the cable

Low dielectric loss

Longer charging currnets

APPLICABLE STANDARD
e |S 7098 Part-2
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TECHNICAL DETAILS FOR HAVELLS 3.3 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-2

Physical Parameters Cable Code: A2XWaY/2XWaY (3.3 kV - EARTHED / UNEARTHED)
. _ . . . - _ Approx. Weight of Cable
Size Nominal Insulation Nominal Dia of Armor | Minimum Outer Sheath | Approx. Overall Dia of - -
(Cross Sectional Area) Thickness Wire Thickness With Cu Conductor
sg. mm mm mm mm mm kg/km kg/km
25 2.50 1.40 1.24 17 350 500
35 2.50 1.40 1.24 18 400 600
50 2.50 1.40 1.40 19 500 750
70 2.50 1.60 1.40 21 600 1000
95 2.50 1.60 1.40 23 700 1250
120 2.50 1.60 1.40 24 800 1500
150 2.50 1.60 1.40 26 900 1800
185 2.50 1.60 1.40 27 1050 2150
240 2.50 1.60 1.56 30 1300 2700
300 2.50 1.60 1.56 32 1500 3300
400 2.60 2.00 1.56 36 1900 4200
500 2.80 2.00 1.56 41 2300 5250
630 3.00 2.00 1.72 45 2850 6650
800 3.30 2.00 1.88 51 3550 8450
1000 3.50 2.50 2.04 56 4450 10600

- Tabulated approx. net weights of cables are only for guidelines for transportation / loading / unloading purpose.

Cross-sectional view

Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130
Insulation Material: XLPE (Cross linked polyethylene); Colour: Natural

Armouring: Single Layer of Aluminium Round Wire

Outer Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type

Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters
Max. Conductor D.C. | Approx. Conductor A.C.

Resistance at 20 °C Resistance at 90 °C | eactance Normal Current Rating Short Circuit Current

(Cross of Cable | Capacitance of Rating for 1 s Duration
Sectional o o at50 Hz | Cable (Approx.) | For Aluminium Conductor For Copper Conductor
Aluminium | Copper | Aluminium | Copper (Approx)
e P00
A A A A A A KA kA

sg. mm | Q/km Q/km Q/km Q/km Q/km uF/km
25 1.20 0.727 1.54 0.931 0.133 0.25 100 91 110 130 | 115 145 2.35 3.58
85 0.868 0.524 1.11 0.671 0.126 0.29 120 | 110 135 155 | 140 175 3.29 5.00
50 0.641 0.387 0.82 0.495 0.122 0.33 140 | 125 165 185 | 165 215 4.70 7.15
70 0.443 0.268 0.567 0.343 0.116 0.38 175 | 155 210 225 | 200 270 6.58 10.00
95 0.32 0.193 0.41 0.248 0.111 0.44 205 | 185 255 265 | 235 330 8.93 13.59
120 0.253 0.153 0.325 0.197 0.106 0.49 235 | 210 295 300 | 265 380 11.28 17.16
150 0.206 0.124 0.265 0.159 0.103 0.53 260 | 230 335 335 | 300 430 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.100 0.58 295 | 260 390 380 | 335 495 17.39 26.45
240 0.125 0.0754 0.162 0.0976 | 0.097 0.67 340 | 300 460 435 | 385 590 22.56 34.32
300 0.10 0.0601 0.130 0.0778 | 0.095 0.73 385 | 335 530 490 | 430 670 28.20 42.90
400 0.0778 0.047 0.1023 | 0.0618 | 0.093 0.84 440 | 380 620 550 | 480 780 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 | 0.091 0.86 495 | 430 730 610 | 530 900 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.090 0.88 560 | 485 840 680 | 590 | 1020 | 59.22 90.10
800 0.0367 | 0.0221 0.053 0.0319 | 0.088 0.94 620 | 530 960 740 | 630 | 1140 | 75.20 | 114.40
1000 0.0291 | 0.0176 | 0.0444 | 0.0268 | 0.086 0.99 670 | 570 | 1070 | 780 | 660 | 1250 | 94.00 | 143.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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TECHNICAL DETAILS FOR HAVELLS 3.3 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-2

Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY (3.3 kV - EARTHED / UNEARTHED)
Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWY/2XWY)

((?rltz;s Nomiqal Minimum Nominal | Minimum Approx. Nominal Dia Minimum Approx. Ap?rox. et Of_ e
Sectional Ins_ulatlon Inne_r SIEE Armp ur LIy Overall Dia A A Jith Cu of Armor e Overall Dia A i G

Area) Thickness | Thickness | Strip. Sheath |~ ool Conductor nductor s Sheath of Cable Conductor

Dimension | Thickness Thickness

sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 2.20 0.30 4x0.80 1.40 27 1000 1450 1.60 1.56 30 1300 1750
35 2.20 0.30 4x0.80 1.56 29 1200 1800 1.60 1.56 33 1500 2100
50 2.20 0.40 4x0.80 1.56 31 1400 2250 2.00 1.56 35 1900 2750
70 2.20 0.40 4x0.80 1.56 34 1650 2900 2.00 1.56 38 2250 3450
95 2.20 0.40 4x0.80 1.72 37 2000 3700 2.00 1.72 42 2650 4300
120 2.20 0.50 4x0.80 1.72 40 2350 4450 2.00 1.88 45 3050 5150
150 2.20 0.50 4x0.80 1.88 43 2700 5300 2.50 2.04 48 3750 6400
185 2.20 0.50 4x0.80 2.04 46 3150 6450 2.50 2.04 51 4300 7600
240 2.20 0.60 4x0.80 2.2 51 3850 8150 2.50 2.20 56 5050 9400
300 2.20 0.60 4x0.80 2.2 55 4350 9900 2.50 2.36 60 5800 11250
400 2.20 0.70 4x0.80 2.52 61 5400 12350 S&iB 2.68 67 7700 14600

- Tabulated approx. net weights of cables are only for guidelines for transportation / loading / unloading purpose.

Cross-sectional view

Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130
Insulation Material: XLPE (Cross linked polyethylene); Colour: Red, Yellow & Blue

Inner Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type

Armouring: Single Layer of Galvanized Steel Round Wire / Flat Strip

Quter Sheath: PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type

Colour of Outer Sheath: Black or any other Colour as per requirement

Electrical Parameters

Max. Conductor D.C. Approx. Conductor A.C. . o
Resistance at 20 °C Resistance at 90 °C | cactance Normal Current Rating Short Circuit Current

(Cross of Cable | Capacitance of Rating for 1 s Duration
Sectional Aluminium ) Auminiam | Gopper at 50 Hz | Cable (Approx.) | For Aluminium Conductor For Copper Conductor
ped s
A A A A A A KA

Size

sg. mm |  Q/km Q/km Q/km Q/km Q/km uF/km KA
25 1.20 0.727 1.54 0.931 0.098 0.25 94 80 99 120 100 125 2.35 3.58
85 0.868 0.524 1.11 0.671 0.094 0.29 115 95 120 145 120 155 3.29 5.00
50 0.641 0.387 0.82 0.495 0.086 0.33 135 | 110 145 170 | 145 190 4.70 7.15
70 0.443 0.268 0.567 0.343 0.084 0.38 165 140 185 210 175 235 6.58 10.01
95 0.32 0.193 0.41 0.248 0.081 0.44 195 | 165 225 250 | 210 290 8.93 13.59
120 0.253 0.153 0.325 0.197 0.078 0.49 220 185 255 285 240 330 11.28 17.16
150 0.206 0.124 0.265 0.159 0.076 0.53 245 | 210 295 315 | 270 875 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.075 0.58 280 235 340 355 300 435 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.073 0.67 320 270 400 410 350 510 22.56 34.32
300 0.1 0.0601 0.13 0.0778 0.072 0.73 360 305 460 460 390 590 28.20 42.90
400 0.0778 0.047 0.1023 0.0618 0.071 0.84 410 350 535 520 440 670 37.60 57.20

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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TECHNICAL DETAILS FOR HAVELLS 3.3 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-2

Physical Parameters Cable Code: A2XFaY/2XFaY, A2XWaY/2XWaY (3.3 kV - EARTHED / UNEARTHED)
Flat Strip Armoured (A2XFaY/2XFaY) Round Wire Armoured (A2XWaY/2XWaY)
Approx. Weight of
Size Nominal | Minimum | Nominal | Minimum | Approx. Cable o " Cable
(Cross |insulation | Inner | Armour | Outer | Overall | WithAl | Withcu | nominaldia | Minimum - Approx. ey ey
Sectional | thickness | Sheath Strip Sheath Diaof | Conductor | Conductor | O MO Wire 0$Lgrl(8heath Ov;a[:allbll)la Conductor
Area) Thickness | Dimension | Thickness | Cable ickness ) orbavle
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 2.50 0.30 4x0.80 1.40 18 450 550 1.60 1.40 20 500 650
885 2.50 0.30 4x0.80 1.40 19 500 650 1.60 1.40 21 550 750
50 2.50 0.30 4x0.80 1.40 21 550 800 1.60 1.40 22 650 900
70 2.50 0.30 4x0.80 1.40 22 650 1050 1.60 1.40 24 750 1150
95 2.50 0.30 4x0.80 1.40 24 750 1300 1.60 1.40 25 850 1400
120 2.50 0.30 4x0.80 1.40 25 850 1550 1.60 1.40 27 950 1650
150 2.50 0.30 4x0.80 1.40 27 1000 1800 1.60 1.56 29 1100 1950
185 2.50 0.30 4x0.80 1.56 29 1150 2200 1.60 1.56 30 1250 2300
240 2.50 0.40 4x0.80 1.56 3il 1400 2750 2.00 1.56 34 1550 2950
300 2.50 0.40 4x0.80 1.56 88 1600 3300 2.00 1.56 36 1800 3550
400 2.60 0.40 4x0.80 1.56 37 1900 4100 2.00 1.72 40 2200 4450
500 2.80 0.40 4x0.80 1.72 42 2400 5200 2.00 1.72 44 2650 5550
630 3.00 0.50 4x0.80 1.72 46 3000 6600 2.00 1.88 49 3250 7000
800 3.30 0.50 4x0.80 1.88 51 3650 8300 2.50 2.04 55 4100 8900
1000 3.50 0.60 4x0.80 2.04 56 4400 10250 2.50 2.20 59 4950 10950

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view

. Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

. Conductor Screening: Extruded Semiconductor Compound

. Insulation Material: XLPE (Cross linked polyethylene)

. Insulation Screening: Extruded Semiconducting Compound followed by helically wrapped
Copper Tape

. Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type

. Armouring: Single layer of Aluminium Round Wire / Flat Strip

. Outer Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: FR Type/FRLS Type
Colour of Outer Sheath: Black or any other color as per requirement

N

[ e

7
Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C.

c Resistance at 20 °C | Resistance at 90 °C | Reactance | Capacitance Normal Current Rating Short Circuit Current
(Cross of Cable at | of Cable Rating for 1 s Duration

S?rtg:;al PR, Auminium | Coopsr 50 Hz (Approx.) For Aluminium Conductor For Copper Conductor
PP | (o) Copper
A A A A A A KA

opper
sg.mm | Q/km Q/km Q/km Q/km Q/km uF/km

kA
25 1.20 0.727 1.54 0.931 0.133 0.25 100 91 110 130 115 145 2.35 3.58
35 0.868 0.524 1.1 0.671 0.126 0.29 120 110 135 155 140 175 3.29 5.01
50 0.641 0.387 0.820 0.495 0.122 0.33 140 125 165 185 165 215 4.70 7.15
70 0.443 0.268 0.567 0.343 0.116 0.38 175 155 210 225 200 270 6.58 10.01
95 0.320 0.193 0.410 0.248 0.111 0.44 205 185 255 265 235 330 8.93 13.59

120 0.253 0.153 0.325 0.197 0.106 0.49 235 210 295 300 265 380 11.28 17.16
150 0.206 0.124 0.265 0.159 0.103 0.53 260 230 335 335 300 430 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.100 0.58 295 260 390 380 335 495 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.097 0.67 340 300 460 435 385 590 22.56 34.32

300 0.100 0.0601 0.130 0.0778 0.095 0.73 385 335 530 490 430 670 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.093 0.84 440 380 620 550 480 780 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 0.091 0.86 495 430 730 610 530 900 47.00 71.50

630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.090 0.88 560 485 840 680 590 | 1020 59.22 90.10
800 0.0367 | 0.0221 | 0.0530 | 0.0319 0.088 0.94 620 530 960 740 630 | 1140 75.20 114.40
1000 | 0.0291 | 0.0176 | 0.0444 | 0.0268 0.086 0.99 670 570 | 1070 | 780 660 | 1250 94.00 143.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables
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TECHNICAL DETAILS FOR HAVELLS 3.3 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES

] Ref Specification: IS 7098 Part-2
Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY (3.3 kV - EARTHED / UNEARTHED)

Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWaY/2XWaY)

. - Approx. Weight of Approx. Weight of
Size Nominal | Minimum | Nominal | Minimum | Approx. Cable Minimum |  Approx. Cable

(Cross | insulation | Inner A;Tr?”r S?]‘;Letrh OD‘;grs;' With Al | With C O“f“:r“n']rg’:'v‘j:fe Outer Sheath | Overall Dia | WithAl | With Cu
Sectional | thickness | Sheath P Conductor Thickness of Cable Conductor | Conductor

Area) Thickness | Dimension | Thickness | Cable
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 2.20 0.40 4x0.80 1.56 32 1450 1850 2.00 1.56 35 2000 2400
35 2.20 0.40 4x0.80 1.56 85 1700 2250 2.00 1.72 37 2300 2850
50 2.20 0.40 4x0.80 1.72 38 2000 2750 2.00 1.72 40 2650 3350
70 2.20 0.50 4x0.80 1.72 41 2350 3500 2.00 1.88 44 3100 4200
95 2.20 0.50 4x0.80 1.88 45 2800 4350 2.50 2.04 49 3950 5500
120 2.20 0.50 4x0.80 2.04 48 3250 5200 2.50 2.04 52 4500 6350
150 2.20 0.60 4x0.80 2.04 52 3700 6150 2.50 2.20 56 5000 7400
185 2.20 0.60 4x0.80 2.20 56 4300 7350 2.50 2.36 60 5750 8750
240 2.20 0.60 4x0.80 2.36 61 5150 9200 2.50 2.36 64 6600 10600
300 2.20 0.70 4x0.80 2.52 66 6050 11100 3.15 2.68 71 8350 13350
400 2.20 0.70 4x0.80 2.68 73 7300 13800 8,18 2.84 78 9850 16300

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view

Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

Conductor Screening: Extruded Semiconductor Compound

Insulation Material: XLPE (Cross linked polyethylene )

Insulation Screening: Extruded Semiconducting Compound followed by helically wrapped Copper Tape
Filler: PVC Filler

Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single layer of Galvanized Steel Round Wire / Flat Strip

Outer Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other color as per requirement

Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C. | Reactance

) : i Normal Current Rating Short Circuit Current
Resistance at 20 °C | Resistance at 90 °C Capacitance
(Cross I I of Cable at of Cable Rating for 1 s Duration

Sectional 50 Hz -
area) | auminiom | copoer | Al Conper (Approx) (Approx.) For Aluminium Conductor For Copper Conductor
i i Copper
A A A A A A KA

minium
sg.mm | Q/km Q/km Q/km Q/km Q/km uF/km

kA
25 1.20 0.727 1.54 0.931 0.098 0.25 94 80 99 120 100 125 2.35 3.58
35 0.868 0.524 1.1 0.671 0.094 0.29 115 95 120 145 120 155 3.29 5.01
50 0.641 0.387 0.820 0.495 0.086 0.33 135 110 145 170 145 190 4.70 7.15
70 0.443 0.268 0.567 0.343 0.084 0.38 165 140 185 210 175 235 6.58 10.01
95 0.320 0.193 0.410 0.248 0.081 0.44 195 165 225 250 210 290 8.93 13.59

120 0.253 0.153 0.325 0.197 0.078 0.49 220 185 255 285 240 330 11.28 17.16
150 0.206 0.124 0.265 0.159 0.076 0.53 245 210 295 315 270 375 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.075 0.58 280 235 340 355 300 435 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.073 0.67 320 270 400 410 350 510 22.56 34.32
300 0.100 0.0601 0.130 0.0778 0.072 0.73 360 305 460 460 390 590 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.071 0.84 410 350 535 520 440 670 37.60 57.20

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54

é) HAVELLS |41



LT/HT Power & Control Cables
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TECHNICAL DETAILS FOR HAVELLS 3.8 kV/6.6 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-2

Physical Parameters Cable Code: A2XFaY/2XFaY, A2XWaY/2XWaY (6.6 kV EARTHED)
Flat Strip Armoured (A2XFaY/2XFaY) Round Wire Armoured (A2XWaY/2XWaY)
Approx. Weight of
Size Nominal | Minimum | Nominal | Minimum | Approx. Cable S - Cable
(Cross insulation Inner Armour Outer Overall Ul d!a Lty Approx._ With Al With Cu
Sectional | thickness | Sheath Strip Sheath Dia of of armor wire Outgr Sheath Ov;erall Dia Conductor
Area) Thickness | Dimension | Thickness |  Cable Thickness | - of Cable
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 2.80 0.30 4x0.80 1.40 19 450 600 1.60 1.40 21 550 650
35 2.80 0.30 4x0.80 1.40 20 500 700 1.60 1.40 22 600 800
50 2.80 0.30 4x0.80 1.40 21 600 850 1.60 1.40 23 650 950
70 2.80 0.30 4x0.80 1.40 23 700 1050 1.60 1.40 24 750 1150
95 2.80 0.30 4x0.80 1.40 24 800 1300 1.60 1.40 26 900 1450
120 2.80 0.30 4x0.80 1.40 26 900 1550 1.60 1.40 27 1000 1700
150 2.80 0.30 4x0.80 1.40 27 1000 1850 1.60 1.56 29 1150 2000
185 2.80 0.30 4x0.80 1.56 30 1200 2200 1.60 1.56 31 1300 2350
240 2.80 0.40 4x0.80 1.56 32 1400 2750 2.00 1.56 34 1600 3000
300 3.00 0.40 4x0.80 1.56 34 1650 3350 2.00 1.56 37 1850 3650
400 3.30 0.40 4x0.80 1.56 38 2000 4200 2.00 1.72 41 2300 4550
500 3.50 0.50 4x0.80 1.72 43 2550 5300 2.00 1.88 46 2800 5700
630 3.50 0.50 4x0.80 1.88 47 3050 6700 2.00 1.88 50 3350 7100
800 3.50 0.50 4x0.80 1.88 52 3700 8300 2.50 2.04 55 4150 8950
1000 3.60 0.60 4x0.80 2.04 56 4450 10250 2.50 2.20 59 4950 11000

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view

1 1. Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130
2 2. Conductor Screening: Extruded Semiconductor Compound
3 3. Insulation Material: XLPE (Cross linked polyethylene )
4 4. Insulation Screening: Extruded Semiconducting Compound followed by hellically
wrapped Copper Tape
5 5. Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
6 6. Armouring: Single layer of Aluminium Round Wire / Flat Strip
7 7. Outer Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Electrical Parameters Colour of Outer Sheath: Black or any other color as per requirement
oo | Ressance at20°C | Roancoats0-C | Reactarc | Capastance Nomal Curtrt Rtig Short Gircut Guren
Sectional of Cable at | of Cable _ Rating for 1 s Duration
Area) 50Hz | (Approx)
(oprox) Copper
sgq. mm | Q/km Q/km Q/km Q/km pF/km A A A A A A KA kA
25 1.20 0.727 1.54 0.931 0.149 0.21 100 90 120 130 115 155 2.35 3.58

35 0.868 0.524 1.1 0.671 0.142 0.24 120 105 145 155 140 185 3.29 5.01
50 0.641 0.387 0.820 0.495 0.133 0.27 140 125 170 185 160 220 4.70 7.15
70 0.443 0.268 0.567 0.343 0.127 0.31 175 155 215 225 195 275 6.58 10.01
95 0.320 0.193 0.410 0.248 0.121 0.36 205 180 260 265 235 340 8.93 13.59
120 0.253 0.153 0.325 0.197 0.116 0.39 235 205 305 300 265 390 11.28 17.16
150 0.206 0.124 0.265 0.159 0.113 0.43 260 230 345 335 295 440 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.109 0.47 295 260 395 380 330 510 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.105 0.53 340 300 470 435 380 600 22.56 34.32
300 0.100 0.0601 0.130 0.0778 0.104 0.54 385 335 540 490 425 680 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.102 0.57 440 380 630 550 480 790 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 0.100 0.60 495 430 730 610 530 910 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.096 0.67 560 480 840 680 580 | 1030 59.22 90.10
800 0.0867 | 0.0221 | 0.0530 | 0.0319 0.094 0.76 620 530 960 740 630 | 1140 75.20 114.40
1000 | 0.0291 | 0.0176 | 0.0444 | 0.0268 0.092 0.82 680 580 | 1070 | 790 670 | 1250 94.00 143.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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Taple - 30
TECHNICAL DETAILS FOR HAVELLS 3.8 kV/6.6 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES

] Ref Specification: IS 7098 Part-2
Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY (6.6 kV EARTHED)

Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWaY/2XWaY)

_ o Approx. Weight of Approx. Weight of
Size Nominal | Minimum | Nominal | Minimum | Approx. Cable Minimum Approx. Cable

(Cross | insulation | Inner ArSTr‘i’”r S?]‘;Letrh %fgrgf" With Al | With Cu O';“:r“n']’fr'v‘;:fe Outer Sheath | Overall Dia | WithAl | With Cu
Sectional | thickness | Sheath DimenZion Thickness | Cable Conductor | Conductor Thickness of Cable Conductor | Conductor

Area) Thickness
s5g. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 2.80 0.40 4x0.80 1.56 35 1650 2050 2.00 1.56 38 2300 2650
35 2.80 0.40 4x0.80 1.72 38 1900 2450 2.00 1.72 40 2550 3050
50 2.80 0.50 4x0.80 1.72 41 2200 2950 2.00 1.72 43 2950 3650
70 2.80 0.50 4x0.80 1.88 44 2600 3700 2.00 1.88 47 3350 4400
95 2.80 0.50 4x0.80 1.88 48 3050 4600 2.50 2.04 51 4250 5750
120 2.80 0.60 4x0.80 2.04 51 3500 5450 2.50 2.04 88 4800 6700
150 2.80 0.60 4x0.80 2.20 55 4000 6450 2.50 2.20 58 5350 7750
185 2.80 0.60 4x0.80 2.20 58 4550 7600 2.50 2.36 62 6050 9050
240 2.80 0.70 4x0.80 2.36 64 5450 9450 3.15 2.36 69 7700 11650
300 3.00 0.70 4x0.80 2.52 69 6450 11550 3.15 2.68 74 8950 13900
400 3.30 0.70 4x0.80 2.84 78 8000 14450 4.00 2.84 85 11850 18200

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view

Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

Conductor Screening: Extruded Semiconducting Compound

Insulation Material: Crosslinked Polyethylene (Xlpe)

Insulation Screening: Extruded Semiconducting Compound Followed By Helically Wrapped Copper Tape.
PVC Fillers

Inner Sheath: Extruded PVC

Armouring: Single Layer Of Galvanized Flat Strip/ Round Wires.

Outer Sheath: PVC Type St-2 Of IS 5831 — Options: PVC Type St-2/ Fr Type/ Frls Type

Colour Of Outer Sheath: Black. Options: Any Other Colours As Per Requirement

Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C. | Reactance

(Cross | Resistanceat20°C | Resistance at90 °C | of Caple at | C2PACIANCE Normal Current Rating Short Circuit Current

of Cable Rating for 1 s Duration

Sectional 50 Hz —
Area) | Auminium | Copper | Aluminium | Copper (Approx) (Approx.) For Aluminium Conductor For Copper Conductor
Coper
Q/km Q/km A A A A A A KA

sgq. mm | Q/km Q/km Q/km pF/km
25 1.20 0.727 1.54 0.931 0.126 0.21 95 82 105 120 105 135 2.35 3.58
85 0.868 0.524 1.11 0.671 0.120 0.24 115 97 125 145 125 165 3.29 5.01
50 0.641 0.387 0.820 0.495 0.114 0.27 130 115 150 170 150 195 4.70 7.15
70 0.443 0.268 0.567 0.343 0.107 0.31 160 140 190 210 180 240 6.58 10.01
95 0.320 0.193 0.410 0.248 0.102 0.36 190 165 230 250 215 295 8.93 13.59
120 0.253 0.153 0.325 0.197 0.098 0.39 220 190 260 280 240 335 11.28 17.16
150 0.206 0.124 0.265 0.159 0.095 0.43 245 210 295 310 270 380 14.10 21.45
185 0.164 | 0.0991 0.211 0.127 0.093 0.47 275 240 335 350 305 430 17.39 26.46
240 0.125 | 0.0754 | 0.162 | 0.0976 0.090 0.53 315 275 395 400 350 500 22.56 34.32
300 0.100 | 0.0601 0.130 | 0.0778 0.090 0.54 355 310 450 445 390 570 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.087 0.57 400 350 520 500 440 650 37.60 57.20

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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TECHNICAL DETAILS FOR HAVELLS 6.6 kV/6.6 kV & 6.35 kV/11 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-2

Physical Parameters Cable Code: A2XFaY/2XFaY, A2XWaY/2XWaY (6.6 kV UNEARTHED / 11 kV EARTHED GRADE)
Flat Strip Armoured (A2XFaY/2XFaY) Round Wire Armoured (A2XWaY/2XWaY)
. Approx. Weight of
Size Nominal | Minimum | Nominal | Minimum | Approx. o o Cable
(Cross |insulation | Inner | Armour | Outer | Overall | WithAl | Withcy | nominaldia | Minimum . Approx. —=yu s T Wney
Sectional | thickness | Sheath Strip Sheath Diaof | Conductor | Conductor | O 2Mor Wire | Outer Sheath | Overall Dia Conductor
Area) Thickness | Dimension | Thickness |  Cable Thickness | - of Cable
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 3.60 0.30 4x0.80 1.40 21 500 650 1.60 1.40 22 600 750
35 3.60 0.30 4x0.80 1.40 22 600 750 1.60 1.40 23 650 850
50 3.60 0.30 4x0.80 1.40 23 650 900 1.60 1.40 25 750 1000
70 3.60 0.30 4x0.80 1.40 24 750 1100 1.60 1.40 26 850 1250
95 3.60 0.30 4x0.80 1.40 26 900 1400 1.60 1.40 28 950 1500
120 3.60 0.30 4x0.80 1.40 27 950 1650 1.60 1.56 29 1100 1800
150 3.60 0.30 4x0.80 1.56 29 1100 1950 1.60 1.56 3il 1250 2100
185 3.60 0.40 4x0.80 1.56 Sl 1300 2300 2.00 1.56 34 1500 2550
240 3.60 0.40 4x0.80 1.56 34 1500 2850 2.00 1.56 36 1700 3100
300 3.60 0.40 4x0.80 1.56 85 1700 3400 2.00 1.56 38 1950 3700
400 3.60 0.40 4x0.80 1.72 39 2100 4250 2.00 1.72 41 2350 4600
500 3.60 0.50 4x0.80 1.72 44 2550 5300 2.00 1.88 46 2850 5750
630 3.60 0.50 4x0.80 1.88 48 3100 6700 2.00 1.88 50 3350 7100
800 3.60 0.50 4x0.80 1.88 52 3700 8300 2.50 2.04 58 4200 9000
1000 3.60 0.60 4x0.80 2.04 50 4450 10250 2.50 2.20 60 5000 11000

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view . .
. Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

. Conductor Screening: Extruded Semiconductor Compound

N

. Insulation Material: XLPE (Cross linked polyethylene)

O I

. Insulation Screening: Extruded Semiconducting Compound followed by hellically
wrapped Copper Tape

5. Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
6. Armouring: Single layer of Aluminium Round Wire / Flat Strip
7. Quter Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type

Colour of Outer Sheath: Black or any other color as per requirement

o o0 b~ W

7
Electrical Parameters

Max. Conductor D.C. | Approx. Conductor A.C.

c Resistance at 20 °C | Resistance at 90 °C | Reactance | Capacitance Normal Current Rating Short Circuit Current
(Cross of Cable at | of Cable Rating for 1 s Duration

Si(\:rtg;al TR S Copber 50 Hz (Approx.) For Aluminium Conductor For Copper Conductor
& PPer | popron) Copper
A A A A A A KA

minium
sg.mm | Q/km Q/km Q/km Q/km Q/km uF/km
25 1.20 0.727 1.54 0.931 0.164 0.18 100 90 120 130 115 155 2.35 3.58
35 0.868 0.524 1.11 0.671 0.156 0.20 120 105 145 155 140 185 3.29 5.01
50 0.641 0.387 0.820 0.495 0.147 0.22 140 125 170 185 160 220 4.70 7.15
70 0.443 0.268 0.567 0.343 0.139 0.26 175 155 215 225 195 275 6.58 10.01
95 0.320 0.193 0.410 0.248 0.133 0.29 205 180 260 265 235 340 8.93 13.59
120 0.253 0.153 0.325 0.197 0.127 0.32 235 205 305 300 265 390 11.28 17.16
150 0.206 0.124 0.265 0.159 0.124 0.35 260 230 345 335 295 440 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.120 0.38 295 260 395 380 330 510 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.117 0.43 340 300 470 435 380 600 22.56 34.32
300 0.100 0.0601 0.130 0.0778 0.113 0.46 385 335 540 490 425 680 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.110 0.53 440 380 630 550 480 790 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 0.107 0.59 495 430 730 610 530 910 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.104 0.66 560 480 840 680 580 | 1030 59.22 90.10
800 0.0367 | 0.0221 | 0.0530 | 0.0319 0.100 0.74 620 530 960 740 630 | 1140 75.20 114.40
1000 0.0291 | 0.0176 | 0.0444 | 0.0268 0.098 0.82 680 580 | 1070 | 790 670 | 1250 94.00 143.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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TECHNICAL DETAILS FOR HAVELLS 6.6 kV/6.6 kV & 6.35 kV/11 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES

] Ref Specification: IS 7098 Part-2
Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY (6.6 kV UNEARTHED / 11 kV EARTHED GRADE)

Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWaY/2XWaY)
Approx. Weight of

i ini Approx. Weight of Cable
Nominal | Minimum | Approx. ppi g Minimum Approx. Cable

Size Nominal | Minimum

(Cross | insulation |~ fnner | ATIOMT s?::egn %ﬂgrgf" WAL | With Cu | }Oma 92 | outer Sheath | Overall Dia | With A
Sectional | thickness | Sheath Dimengion Thickness Cable Conductor | Conductor Thickness of Cable | Conductor | Conductor

Area) Thickness
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 3.60 0.40 4x0.80 1.72 39 1950 2350 2.00 1.72 41 2600 2950
35 3.60 0.50 4x0.80 1.72 41 2250 2750 2.00 1.88 44 2950 3450
50 3.60 0.50 4x0.80 1.88 44 2550 3250 2.50 2.04 48 3650 4350
70 3.60 0.50 4x0.80 1.88 48 2900 4000 2.50 2.04 51 4100 5150
95 3.60 0.60 4x0.80 2.04 52 3450 4950 2.50 2.20 55 4750 6250
120 3.60 0.60 4x0.80 2.20 58 3900 5850 2.50 2.36 58 5250 7200
150 3.60 0.60 4x0.80 2.20 58 4350 6800 2.50 2.36 62 5850 8200
185 3.60 0.70 4x0.80 2.36 62 5050 8050 3.15 2.52 67 7250 10200
240 3.60 0.70 4x0.80 2.52 67 5950 9950 3.15 2.68 73 8300 12200
300 3.60 0.70 4x0.80 2.68 72 6850 11900 3.15 2.84 77 9400 14400
400 3.60 0.70 4x0.80 2.84 79 8200 14650 4.00 3.00 86 12100 | 18450

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view

Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

Conductor Screening: Extruded Semiconductor Compound

Insulation Material: XLPE (Cross linked polyethylene)

Insulation Screening: Extruded Semiconducting Compound followed by helically wrapped Copper Tape
Filler: PVC Filler

Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single layer of Galvanized Steel Round Wire / Flat Strip

Outer Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other color as per requirement

Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C. | Reactance

. ’ i Normal Current Rating Short Circuit Current
Resistance at 20 °C Resistance at 90 °C Capacitance
(Cross I I of Cable at of Cable Rating for 1 s Duration

Sectional 50 Hz A —
Area) | Auminium | G Y [y e (Approx.) (Approx.) For Aluminium Conductor For Copper Conductor
Copper
A A A A A A KA

opper

sg.mm | Q/km Q/km Q/km Q/km Q/km uF/km
25 1.20 0.727 1.54 0.931 0.133 0.18 95 82 105 120 105 135 2.35 3.58
35 0.868 0.524 1.11 0.671 0.126 0.20 115 97 125 145 125 165 3.29 5.01
50 0.641 0.387 0.820 0.495 0.118 0.22 130 115 150 170 150 195 4.70 715
70 0.443 0.268 0.567 0.343 0.116 0.26 160 140 190 210 180 240 6.58 10.01
95 0.320 0.193 0.410 0.248 0.107 0.29 190 165 230 250 215 295 8.93 13.59
120 0.253 0.153 0.325 0.197 0.102 0.32 220 190 260 280 240 835 11.28 17.16
150 0.206 0.124 0.265 0.159 0.099 0.35 245 210 295 310 270 380 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.097 0.38 275 240 335 350 305 430 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.084 0.43 315 275 395 400 350 500 22.56 34.32
300 0.100 0.0601 0.130 0.0778 0.083 0.46 355 310 450 445 390 570 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.089 0.53 400 350 520 500 440 650 37.60 57.20

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 33

TECHNICAL DETAILS FOR HAVELLS 11 kV/11 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-2

Physical Parameters Cable Code: A2XFaY/2XFaY, A2XWaY/2XWaY (11 kV UNEARTHED GRADE)
Flat Strip Armoured (A2XFaY/2XFaY) Round Wire Armoured (A2XWaY/2XWaY)
. Approx. Weight of

Size Nominal | Minimum | Nominal | Minimum | Approx. Approx. Welght of Cable L . Cable

(Cross  |insulation | Inner | Armour | Outer | Overall | WithAl | Withcu | nominaldia | Minimum - Approx. e T ey

Sectional | thickness | Sheath Strip Sheath Diaof | Conductor ofarmorwire Oﬁ?rks neafh va?"bFla Conductor
Area) Thickness | Dimension | Thickness | Cable ickness | orL.avle
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km

25 5.50 0.30 4x0.80 1.40 24 700 800 1.60 1.40 26 800 900
35 5.50 0.30 4x0.80 1.40 26 750 900 1.60 1.40 27 850 1050
50 5.50 0.30 4x0.80 1.40 27 800 1100 1.60 1.56 29 950 1200
70 5.50 0.30 4x0.80 1.56 29 950 1300 1.60 1.56 30 1050 1450
95 5.50 0.30 4x0.80 1.56 30 1100 1600 2.00 1.56 32 1200 1850
120 5.50 0.40 4x0.80 1.56 32 1200 1900 2.00 1.56 34 1400 2100
150 5.50 0.40 4x0.80 1.56 34 1350 2150 2.00 1.56 36 1550 2400
185 5.50 0.40 4x0.80 1.56 85 1500 2500 2.00 1.56 38 1700 2800
240 5.50 0.40 4x0.80 1.56 37 1750 3100 2.00 1.72 40 2000 3400
300 5.50 0.40 4x0.80 1.72 40 2000 3700 2.00 1.72 42 2250 4000
400 5.50 0.50 4x0.80 1.72 43 2400 4550 2.00 1.88 46 2700 4950
500 5.50 0.50 4x0.80 1.88 48 2900 5650 2.50 2.04 51 3300 6200
630 5.50 0.50 4x0.80 1.88 51 3400 7000 2.50 2.04 55 3900 7600
800 5.50 0.60 4%0.80 2.04 56 4100 8700 2.50 2.20 60 4650 9450
1000 5.50 0.60 4x0.80 2.20 60 4850 10650 2.50 2.36 64 5400 11450

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view

. Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130
. Conductor Screening: Extruded Semiconducting Compound

. Insulation Material: XLPE (Cross linked polyethylene)

. Insulation Screening: Extruded Semiconducting Compound followed by hellically
wrapped Copper Tape

5. Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
6. Armouring: Single layer of Aluminium Round Wire / Flat Strip

7. Outer Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other color as per requirement
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Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C.

(Cross | Resistanceat20°C | Resistance at 90 °C Reactance | Capacitance Normal Current Rating Short Circuit Current

of Cable at | of Cable Rating for 1 s Duration

SeAcrt(la(;r)\al T e 50 Hz (Approx.) For Aluminium Conductor For Copper Conductor
i (orox) Covper
Q/km Q/km A A A A A A kA

opper
Q/km Q/km Q/km uF/km

sg. mm KA
25 1.20 0.727 1.54 0.931 0.164 0.14 100 90 120 130 115 155 2.35 3.58
85 0.868 0.524 1.11 0.671 0.156 0.16 120 105 145 155 140 185 3.29 5.01
50 0.641 0.387 0.820 0.495 0.147 0.17 140 125 170 185 160 220 4.70 7.15

70 0.443 0.268 0.567 0.343 0.139 0.20 175 155 215 225 195 275 6.58 10.01
95 0.320 0.193 0.410 0.248 0.132 0.21 205 180 260 265 235 340 8.93 13.59
120 0.253 0.153 0.325 0.197 0.126 0.23 235 205 305 300 265 390 11.28 17.16
150 0.206 0.124 0.265 0.159 0.124 0.25 260 230 345 335 295 440 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.120 0.26 295 260 395 380 330 510 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.116 0.29 340 300 470 435 380 600 22.56 34.32

300 0.100 0.0601 0.130 0.0778 0.112 0.32 385 335 540 490 425 680 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.109 0.35 440 380 630 550 480 790 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 0.105 0.39 495 430 730 610 530 910 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.102 0.43 560 480 840 680 580 | 1030 59.22 90.10

800 0.0367 | 0.0221 | 0.0530 | 0.0319 0.097 0.50 620 530 960 740 630 | 1140 75.20 114.40
1000 | 0.0291 | 0.0176 | 0.0444 | 0.0268 0.096 0.56 680 580 | 1070 | 790 670 | 1250 94.00 143.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 34
TECHNICAL DETAILS FOR HAVELLS 11 kV/11 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES

] Ref Specification: IS 7098 Part-2
Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY (11 kV UNEARTHED GRADE)

Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWaY/2XWaY)

i ini Approx. Weight of Cable Approx. Weight of
Size Nominal | Minimum | Nominal | Minimum | Approx. ' Minimum Approx. Cable

(Cross | insulation |~ fnner | ATIOMT s?::egn %ﬂgrgf" WAL | WithCu | o U | outer Sheath | OverallDia | With Al | With Cu
Sectional | thickness | Sheath P Conductor | Conductor Thickness of Cable | Conductor | Conductor

Area) Thickness | Dimension | Thickness | Cable
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 5.50 0.50 4x0.80 1.88 48 2700 3050 2.50 2.04 51 3900 4200
35 5.50 0.50 4x0.80 2.04 50 3000 3500 2.50 2.20 54 4250 4700
50 5.50 0.60 4x0.80 2.20 53 3400 4100 2.50 2.20 57 4700 5400
70 5.50 0.60 4x0.80 2.20 57 3850 4900 2.50 2.36 61 5300 6300
95 5.50 0.60 4x0.80 2.36 61 4400 5900 3.15 2.52 66 6600 8000
120 5.50 0.70 4x0.80 2.52 65 4950 6850 3.15 2.52 69 7200 9050
150 5.50 0.70 4x0.80 2.52 68 5500 7850 818 2.68 72 7800 10150
185 5.50 0.70 4x0.80 2.68 71 6100 9100 3.15 2.84 76 8650 11550
240 5.50 0.70 4x0.80 2.84 76 7100 11050 818 3.00 81 9800 13700
300 5.50 0.70 4x0.80 3.00 81 8100 13100 4.00 3.00 88 12000 16900
400 5.50 0.70 4x0.80 3.00 88 9400 15800 4.00 3.00 95 13600 19900

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view

Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

Conductor Screening: Extruded Semiconductor Compound

Insulation Material: XLPE (Cross linked polyethylene)

Insulation Screening: Extruded Semiconducting Compound followed by helically wrapped Copper Tape
Filler: PVC Filler

Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single layer of Galvanized Steel Round Wire / Flat Strip

QOuter Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other color as per requirement

Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C. | Reactance

(Cross | Resistanceat20°C | Resistance at90 °C | of Cable at Capacitance Normal Current Rating e

of Cable Rating for 1 s Duration

Sectional 50 Hz A -
Area) | Auminium| Copper | Aluminium | G (Approx) (Approx.) For Aluminium Conductor For Copper Conductor
Copper
Q/km A A A A A A kA

opper
Q/km Q/km Q/km Q/km uF/km

sg. mm KA
25 1.20 0.727 1.54 0.931 0.145 0.14 95 82 105 120 105 135 2.35 3.58
85 0.868 0.524 1.1 0.671 0.138 0.16 115 97 125 145 125 165 3.29 5.01
50 0.641 0.387 0.820 0.495 0.129 0.17 130 115 150 170 150 195 4.70 7.15
70 0.443 0.268 0.567 0.343 0.124 0.20 160 140 190 210 180 240 6.58 10.01
95 0.320 0.193 0.410 0.248 0.116 0.21 190 165 230 250 215 295 8.93 13.59

120 0.253 0.153 0.325 0.197 0.112 0.23 220 190 260 280 240 335 11.28 17.16
150 0.206 0.124 0.265 0.159 0.108 0.25 245 210 295 310 270 380 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.105 0.26 275 240 335 350 305 430 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.102 0.29 315 275 395 400 350 500 22.56 34.32
300 0.100 0.0601 0.130 0.0778 | 0.0999 0.32 355 310 450 445 390 570 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 | 0.0954 0.35 400 350 520 500 440 650 37.60 57.20

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 35

TECHNICAL DETAILS FOR HAVELLS 12.7 kV/22 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-2

Physical Parameters Cable Code: A2XFaY/2XFaY, A2XWaY/2XWaY (22 kV EARTHED GRADE)
Flat Strip Armoured (A2XFaY/2XFaY) Round Wire Armoured (A2XWaY/2XWaY)
. Approx. Weight of

Size Nominal | Minimum | Nominal | Minimum | Approx. Approx. Welg o " Cable

(Cross |insulation | Inner | Armour | Outer | Overall | WithAl | Withcy | nominaldia | Minimum | Approx. -y T e Gy

Sectional | thickness | Sheath Strip Sheath Diaof | Conductor of armor wire. | Outer Sheath |- Overall Dia Conductor
Area) Thickness | Dimension | Thickness | Cable | A2xFay Thickness |~ of Cable
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km

25 6.00 0.30 4%0.80 1.40 25 700 850 1.60 1.40 27 800 950
35 6.00 0.30 4x0.80 1.40 26 800 950 1.60 1.56 28 900 1100
50 6.00 0.30 4%0.80 1.56 28 900 1150 1.60 1.56 30 1000 1250
70 6.00 0.30 4x0.80 1.56 30 1000 1400 1.60 1.56 31 1100 1500
95 6.00 0.40 4%0.80 1.56 31 1150 1700 2.00 1.56 34 1350 1900
120 6.00 0.40 4x0.80 1.56 33 1300 1950 2.00 1.56 35 1500 2150
150 6.00 0.40 4%0.80 1.56 35 1400 2200 2.00 1.56 37 1600 2450
185 6.00 0.40 4x0.80 1.56 36 1550 2600 2.00 1.72 39 1800 2900
240 6.00 0.40 4x0.80 1.56 38 1800 3150 2.00 1.72 41 2050 3450
300 6.00 0.40 4x0.80 1.72 41 2100 3800 2.00 1.72 43 2300 4100
400 6.00 0.50 4x0.80 1.88 45 2500 4650 2.00 1.88 47 2750 5000
500 6.00 0.50 4x0.80 1.88 49 2950 5750 2.50 2.04 52 3400 6300
630 6.00 0.50 4x0.80 2.04 53 3500 7100 2.50 2.04 56 3950 7700
800 6.00 0.60 4x0.80 2.04 57 4200 8800 2.50 2.20 61 4750 9550
1000 6.00 0.60 4%0.80 2.20 61 4950 10750 2.50 2.36 65 5550 11550

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view
. Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

. Conductor Screening: Extruded Semiconductor Compound
. Insulation Material: XLPE (Cross linked polyethylene)

. Insulation Screening: Extruded Semiconducting Compound followed by hellically
wrapped Copper Tape

5. Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
6. Armouring: Single layer of Aluminium Round Wire / Flat Strip

7. Outer Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other color as per requirement
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Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C.

Reactance | Capacitance Normal Current Rating Short Circuit Current
of Cable at | of Cable Rating for 1 s Duration

Se:rt;c;r)lal umirioml Conpart LAt iniomill Copaar 50 Hz (Approx.) For Aluminium Conductor For Copper Conductor
g PP | (hgprox) Copper
A A A A A A kA

sg. mm Q/km Q/km Q/km Q/km Q/km uF/km
25 1.20 0.727 1.54 0.931 0.166 0.13 100 90 120 130 115 155 2.35 3.58
85) 0.868 0.524 1.11 0.671 0.158 0.15 120 105 145 155 135 185 3.29 5.01
50 0.641 0.387 0.820 0.495 0.149 0.16 140 120 175 180 155 225 4.70 7.15
70 0.443 0.268 0.567 0.343 0.140 0.18 170 150 220 215 190 280 6.58 10.01
95 0.320 0.193 0.410 0.248 0.134 0.20 200 175 265 255 220 335 8.93 13.59
120 0.253 0.153 0.325 0.197 0.130 0.22 225 195 300 285 245 380 11.28 17.16
150 0.206 0.124 0.265 0.159 0.126 0.23 250 215 340 310 270 430 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.122 0.25 280 240 385 345 300 485 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.118 0.27 BB 275 450 390 885 560 22.56 34.32
300 0.100 0.0601 0.130 0.0778 0.113 0.30 345 300 500 420 360 620 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.110 0.32 385 330 570 455 395 690 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 0.107 0.36 415 360 640 480 415 750 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.103 0.40 450 385 720 510 440 820 59.22 90.10
800 0.0367 | 0.0221 | 0.0530 | 0.0319 | 0.0997 0.46 485 415 790 540 460 840 75.20 114.40
1000 0.0291 | 0.0176 | 0.0444 | 0.0268 | 0.0970 0.52 510 435 850 550 475 940 94.00 143.00

(Cross Resistance at 20 °C Resistance at 90 °C

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 36
TECHNICAL DETAILS FOR HAVELLS 12.7 kV/22 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES

] Ref Specification: IS 7098 Part-2
Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY (22 kV EARTHED GRADE)

Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWaY/2XWaY)
Approx. Weight of

Approx. Weight of Cable

Size | Nominal | Minimum | Nominal | Minimum | Approx. Nominal dia | Minimum | Approx. Cable
(Cross insulation Inner Armour Outer Overall With Al With Cu .| Outer Sheath | Overall Dia | With Al With Cu
Sectional | thickness | Sheath Strip Sheath Dia of of armor Wire | “ryickness | of Cable Conductor
Area) Thickness | Dimension | Thickness | Cable
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 6.00 0.50 4x0.80 2.04 50 2900 3250 2.50 2.20 54 4200 4500
35 6.00 0.60 4%x0.80 2.04 52 3200 3750 2.50 2.20 56 4600 5050
50 6.00 0.60 4x0.80 2.20 56 3350 4350 2.50 2.36 60 5050 5700
70 6.00 0.60 4%0.80 2.36 59 3850 5200 2.50 2.36 63 5600 6600
95 6.00 0.60 4%0.80 2.36 63 4700 6150 3.15 2.52 68 7000 8350
120 6.00 0.70 4%0.80 2.52 66 5250 7150 3.15 2.68 71 7550 9400
150 6.00 0.70 4%0.80 2.68 70 5800 8150 3.15 2.68 75 8200 10500
185 6.00 0.70 4x0.80 2.68 73 6400 9400 3.15 2.84 79 9100 11950
240 6.00 0.70 4%0.80 2.84 78 7400 11400 4.00 3.00 85 11350 15200
300 6.00 0.70 4x0.80 3.00 83 8350 13350 4.00 3.00 90 12350 | 17250
400 6.00 0.70 4%0.80 3.00 90 9700 16150 4.00 3.00 97 14100 20400

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view

Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

Conductor Screening: Extruded Semiconductor Compound

Insulation Material: XLPE (Cross linked polyethylene)

Insulation Screening: Extruded Semiconducting Compound followed by helically wrapped Copper Tape
Filler: PVC Filler

Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single layer of Galvanized Steel Round Wire / Flat Strip

Outer Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other color as per requirement

Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C. | Reactance

(Cross | Resistanceat20°C | Resistanceat90 °C | of Cable at | C2PACIANCE Normal Current Rating Short Circuit Current

; of Cable Rating for 1 s Duration
Sectional 50 Hz -
Area) | Auminium | Copper | Aluminium| Copper (Approx) (Approx.) For Aluminium Conductor For Copper Conductor
Copper
sg. mm | Q/km Q/km Q/km Q/km Q/km pF/km A A A A A A kA kA
25 1.20 0.727 1.54 0.931 0.148 0.13 90 85 110 120 100 135 2.35 3.58
85) 0.868 0.524 1.11 0.671 0.141 0.15 110 100 130 145 120 165 3.29 5.01

50 0.641 0.387 0.820 0.495 0.132 0.16 130 115 155 170 150 200 4.70 7.15
70 0.443 0.268 0.567 0.343 0.125 0.18 160 140 190 205 180 245 6.58 10.01
95 0.320 0.193 0.410 0.248 0.119 0.20 190 170 230 245 215 300 8.93 13.59
120 0.253 0.153 0.325 0.197 0.114 0.22 215 190 265 275 245 340 11.28 17.16
150 0.206 0.124 0.265 0.159 0.111 0.23 240 215 300 305 275 385 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.107 0.25 270 240 340 345 305 435 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.104 0.27 310 275 400 395 350 510 22.56 34.32
300 0.100 0.0601 0.130 0.0778 0.102 0.30 350 310 455 440 390 580 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.097 0.32 395 355 530 495 440 660 37.60 57.20

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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LT/HT Power & Control Cables

Table - 37

TECHNICAL DETAILS FOR HAVELLS 19 kV/33 kV

SINGLE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-2

Physical Parameters Cable Code: A2XFaY/2XFaY, A2XWaY/2XWaY (33 kV EARTHED GRADE)
Flat Strip Armoured (A2XFaY/2XFaY) Round Wire Armoured (A2XWaY/2XWaY)
. C Approx. Weight of
. . " : able
Sl _Nomln_al LT IR | LI |- A : : Nominal dia Minimum Approx. : Cante :
(Cross insulation Inner Armour Outer Overall With Al With Cu . ) With Al With Cu
Sectional | thickness | Sheath Strip Sheath Diaof | Conductor of armor wire. | Outer Sheath | Overall Dia Conductor
Area) Thickness | Dimension | Thickness | Cable | A2xFay Thickness | - of Cable
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 8.80 0.40 4x0.80 1.56 32 1050 1150 2.00 1.56 34 1250 1400
35 8.80 0.40 4x0.80 1.56 33 1150 1300 2.00 1.56 35 1350 1500
50 8.80 0.40 4x0.80 1.56 34 1200 1450 2.00 1.56 37 1450 1700
70 8.80 0.40 4x0.80 1.56 36 1350 1700 2.00 1.56 38 1550 1950
95 8.80 0.40 4x0.80 1.56 37 1500 2000 2.00 1.72 40 1750 2300
120 8.80 0.40 4x0.80 1.72 39 1650 2300 2.00 1.72 41 1900 2550
150 8.80 0.40 4x0.80 1.72 40 1800 2600 2.00 1.72 43 2050 2900
185 8.80 0.50 4x0.80 1.72 42 2000 3000 2.00 1.88 45 2300 3300
240 8.80 0.50 4x0.80 1.88 45 2300 3650 2.00 1.88 47 2550 3950
300 8.80 0.50 4x0.80 1.88 47 2550 4250 2.50 2.04 50 3000 4750
400 8.80 0.50 4x0.80 2.04 50 2950 5100 2.50 2.04 54 3400 5650
500 8.80 0.60 4x0.80 2.04 58 3500 6250 2.50 2.20 59 4050 6900
630 8.80 0.60 4x0.80 2.20 59 4100 7700 2.50 2.36 63 4700 8400
800 8.80 0.60 4x0.80 2.36 63 4850 9450 2.50 2.36 67 5400 10200
1000 8.80 0.70 4x0.80 2.36 67 5650 11400 3.15 2.52 72 6550 12550

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view
. Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

. Conductor Screening: Extruded Semiconductor Compound

. Insulation Material: XLPE (Cross linked polyethylene)

. Insulation Screening: Extruded Semiconducting Compound followed by hellically wrapped Copper Tape
. Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type

. Armouring: Single layer of Aluminium Round Wire / Flat Strip

. Outer Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour of Outer Sheath: Black or any other color as per requirement
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Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C.

Reactance | Capacitance Normal Current Rating Short Circuit Current
of Cable at | of Cable Rating for 1 s Duration

Sexzrtéc;r)]al I S a e Conper 50 Hz (Approx.) For Aluminium Conductor For Copper Conductor
o PP | (Boprox) Copper
A A A A A A KA

minium
sgq. mm | Q/km Q/km Q/km Q/km Q/km pF/km

(Cross Resistance at 20 °C Resistance at 90 °C

KA
25 1.20 0.727 1.54 0.931 0.175 0.10 100 90 120 130 115 155 2.35 3.58
35 0.868 0.524 1.1 0.671 0.169 0.11 120 105 145 155 135 185 3.29 5.01
50 0.641 0.387 0.820 0.495 0.161 0.12 140 120 175 180 155 225 4.70 7.15

70 0.443 0.268 0.567 0.343 0.152 0.14 170 150 220 215 190 280 6.58 10.01
95 0.320 0.193 0.410 0.248 0.145 0.15 200 175 265 255 220 335 8.93 13.59
120 0.253 0.153 0.325 0.197 0.140 0.16 225 195 300 285 245 380 11.28 17.16
150 0.206 0.124 0.265 0.159 0.135 0.18 250 215 340 310 270 430 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.130 0.19 280 240 385 345 300 485 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.126 0.21 315 275 450 390 335 560 22.56 34.32
300 0.100 0.0601 0.130 0.0778 0.122 0.23 345 300 500 420 360 620 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.117 0.25 385 330 570 455 395 690 37.60 57.20
500 0.0605 | 0.0366 | 0.0808 | 0.0489 0.113 0.27 415 360 640 480 415 750 47.00 71.50
630 0.0469 | 0.0283 | 0.0648 | 0.0391 0.111 0.29 450 385 720 510 440 820 59.22 90.10
800 0.0867 | 0.0221 | 0.0530 | 0.0319 0.105 0.34 485 415 790 540 460 840 75.20 114.40
1000 | 0.0201 | 0.0176 | 0.0444 | 0.0268 0.102 0.37 510 435 850 550 475 940 94.00 143.00

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54

#) HAVELLS (50



LT/HT Power & Control Cables

Table - 38

TECHNICAL DETAILS FOR HAVELLS 19 kV/33 kV

THREE CORE, ALUMINIUM/COPPER CONDUCTOR, XLPE INSULATED, ARMOURED CABLES
Ref Specification: IS 7098 Part-2

Physical Parameters Cable Code: A2XFY/2XFY, A2XWY/2XWY (33 kV EARTHED GRADE)
Flat Strip Armoured (A2XFY/2XFY) Round Wire Armoured (A2XWaY/2XWaY)
. . o . o Approx. Weight of Cable o ALATD LT O
Size _Nomln_al Minimum | Nominal | Minimum | Approx. Nominal dia Minimum Approx. Cable
(Cross insulation Inner Armour Outer Overall With Al With Cu | Outer Sheath | Overall Dia | With Al With Cu
Sectional | thickness | Sheath Strip Sheath Dia of of armorwire | “ryickness | of Cable Conductor
Area) Thickness | Dimension | Thickness | Cable
sg. mm mm mm mm mm mm kg/km kg/km mm mm mm kg/km kg/km
25 8.80 0.70 4x0.80 2.36 63 4350 4650 3.15 2.52 68 6600 6800
35 8.80 0.70 4%0.80 2.52 66 4750 5200 3.15 2.68 71 7050 7400
50 8.80 0.70 4x0.80 2.52 69 5150 5800 3.15 2.68 74 7550 8100
70 8.80 0.70 4%x0.80 2.68 72 5700 6700 3.15 2.84 77 8250 9200
95 8.80 0.70 4%0.80 2.84 76 6350 7800 3.15 3.00 81 9050 10450
120 8.80 0.70 4%0.80 2.84 79 6900 8700 4.00 3.00 86 10800 12500
150 8.80 0.70 4%0.80 3.00 83 7550 9850 4.00 3.00 89 11550 13750
185 8.80 0.70 4x0.80 3.00 86 9000 11100 4.00 3.00 93 12300 15100
240 8.80 0.70 4%0.80 3.00 91 9100 13000 4.00 3.00 97 13500 17250
300 8.80 0.70 4x0.80 3.00 96 10100 15050 4.00 3.00 102 14700 19550
400 8.80 0.70 4%0.80 3.00 103 11600 17950 4.00 3.00 109 16400 22600

* Tabulated Approx. Weight of Cable are only for the purpose of guideline for transportation, loading & unloading purpose.

Cross-sectional view

Conductor: Stranded Compacted Circular Aluminum / Copper as per Class-2 of IS 8130

Conductor Screening: Extruded Semiconductor Compound

Insulation Material: XLPE (Cross linked polyethylene)

Insulation Screening: Extruded Semiconducting Compound followed by helically wrapped Copper Tape
Filler: PVC Filler

Inner Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Armouring: Single layer of Galvanized Steel Round Wire / Flat Strip

Quter Sheath: Extruded PVC Type ST-2 as per IS 5831; Options: PVC Type ST-2/FR Type/FRLS Type
Colour Of Outer Sheath: Black. Options: Any Other Colours As Per Requirement

Electrical Parameters

Size Max. Conductor D.C. | Approx. Conductor A.C. | Reactance

Capacitance Normal Current Rating Short Circuit Current
of Cable Rating for 1 s Duration

Sectional 50 Hz —
Area) | Aluminium | Copper | Al Copper (Approx.) (Approx.) For Aluminium Conductor For Copper Conductor
Copper
A A A A A A KA

minium
sgq. mm | Q/km Q/km Q/km Q/km Q/km pF/km

(Cross Resistance at 20 Resistance at 90 °C | of Cable at

KA
25 1.20 0.727 1.54 0.931 0.160 0.10 90 85 110 120 100 135 2.35 3.58
35 0.868 0.524 1.1 0.671 0.153 0.11 110 100 130 145 120 165 3.29 5.01

50 0.641 0.387 0.820 0.495 0.146 0.12 130 115 155 170 150 200 4.70 7.15
70 0.443 0.268 0.567 0.343 0.138 0.14 160 140 190 205 180 245 6.58 10.01
95 0.320 0.193 0.410 0.248 0.130 0.15 190 170 230 245 215 300 8.93 13.59
120 0.253 0.153 0.325 0.197 0.125 0.16 215 190 265 275 245 340 11.28 17.16
150 0.206 0.124 0.265 0.159 0.122 0.18 240 215 300 305 275 385 14.10 21.45
185 0.164 0.0991 0.211 0.127 0.118 0.19 270 240 340 345 305 435 17.39 26.46
240 0.125 0.0754 0.162 0.0976 0.113 0.21 310 275 400 395 350 510 22.56 34.32
300 0.100 0.0601 0.130 0.0778 0.111 0.23 350 310 455 440 390 580 28.20 42.90
400 0.0778 | 0.0470 | 0.1023 | 0.0618 0.106 0.25 395 355 530 495 440 660 37.60 57.20

Note: Normal current ratings are given in standard conditions (as given in page no 52, 53), if site conditions are different, current rating should be multiplied by
rating factor as given in page no. 52 - 54
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BASIC ASSUMPTION FOR CURRENT RATINGS & RATING FACTORS

SCOPE

The current ratings of cables as indicated in various tables have been calculated on certain assumed conditions.
In actual practice these conditions may be different. Therefore to determine the actual current ratings as per installation conditions, the tabulated

ratings shall be multiplied with appropriate factors
a) Basic assumption for current ratings

I) Maximum permissible temperature - 90 °C for XLPE insulation, 70 °C for general purpose PVC, 85 °C for HR PVC

iy Ground/Duct temperature - 30 °C
iy Ambient temperature - 40 °C
iv) Thermal resistivity of soil - 150 °C.cm/W

v) Thermal resistivity of Dielectric 650 °C.cm/W for PVC, 350 °C.cm/W for XLPE

vi) Single core cablesg;talled in one circuit in following arrangement Voltage Grade Depth of Laying
vi) Multicore cables installed in single circuit 1.1 kV cables 750 mm
3.3kVto 11 kV 900 mm
b) Rating Factors More than 11 kV 1050 mm
i) Rating factors related to variation in ambient air temperature
Air Temperature in °C 20 °C 25 °C 30 °C 35 °C 40 °C 45 °C 50 °C 55 °C
Normal PVC 1.32 1.25 1.16 1.09 1.00 0.90 0.80 0.80
Rating factors HR PVC 1.22 117 112 1.06 1.00 0.94 0.87 0.80
XLPE 1.20 1.16 1.11 1.06 1.00 0.95 0..88 0.82
i) Rating factors related to variation in ground temperature
Air Temperature in °C 156 °C 20 °C 25 °C 30 °C 35°C 40 °C 45 °C 50 °C
Normal PVC 117 112 1.06 1.00 0.94 0.87 0.79 0.71
Rating factors HR PVC 1.13 1.09 1.04 1.00 0.95 0.90 0.85 0.80
XLPE 1.12 1.08 1.04 1.00 0.96 0.91 0..87 0.82
iii) Rating factors related to variation in ground thermal resistivity of soil for 3 single core cables laid direct in ground. (Average value)
Thermal Resistivity in °C.cm/W 100 120 150 200 250 300
Rating factors 1.20 1.10 1.00 0.90 0.81 0.74
iv) Rating factors related to variation in ground thermal resistivity of soil for multi core cables laid direct in ground. (Average value)
Thermal Resistivity in °C.cm/W 100 120 150 200 250 300
Rating factors 1.16 1.08 1.00 0.90 0.82 0.76
v) Rating factors related to variation in depth of laying for 1.1 kV cables
1. For cross-sectional area of conductor < 25 sq. mm
Depth of laying (cm) > 75 90 105 120 150 180 & Above
Rating factors 1.00 0.99 0.98 0.97 0.96 0.95
2. For cross-sectional area of conductor 25 sq. mm to 300 sq. mm
Depth of laying (cm) > 75 90 105 120 150 180 & Above
Rating factors 1.00 0.98 0.97 0.96 0.94 0.93
3. For cross-sectional area of conductor above 300 sq. mm
Depth of laying (cm) > 75 90 105 120 150 180 & Above
Rating factors 1.00 0.97 0.96 0.95 0.92 0.91
vi) Rating factors related to variation in depth of laying for 3.3 kV to 11 kV cables
Depth of laying (cm) > 75 90 105 120 150 180 & Above
Rating factors - 1.00 0.99 0.98 0.96 0.95
vii) Rating factors related to variation in depth of laying for above 11 kV cables
Depth of laying (cm) > 75 90 105 120 150 180 & Above
Rating factors - - 1.00 0.99 0.98 0.96
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BASIC ASSUMPTION FOR CURRENT RATINGS & RATING FACTORS

Group Rating Factors
1. Cable laid direct in Ground

No of cables/
circuits in groups

Multicore cables in horizontal formation Single cables in horizontal formation

Touching | S=15cm | S=80cm | S=45cm | S=60cm | Touching | S=15cm | S=30cm | S=45cm | S=60cm
2 0.80 0.84 0.87 0.90 0.91 0.80 0.85 0.90 0.92 0.95
8 0.68 0.74 0.79 0.83 0.86 0.70 0.78 0.85 0.88 0.91
4 0.62 0.69 0.75 0.80 0.83 0.64 0.73 0.81 0.86 0.89
5 0.58 0.65 0.72 0.77 0.80 0.59 0.70 0.79 0.84 0.88
6 0.55 0.62 0.69 0.75 0.78 0.55 0.67 0.77 0.83 0.87
7 0.52 0.59 0.67 0.73 0.77 0.53 0.65 0.76 0.82 0.86
8 0.50 0.57 0.66 0.72 0.75 0.51 0.64 0.76 0.82 0.86
9 0.48 0.55 0.65 0.71 0.75 0.49 0.63 0.74 0.81 0.85
10 0.46 0.54 0.64 0.70 0.74 0.48 0.63 0.74 0.81 0.85
11 0.45 0.53 0.63 0.70 0.74 0.47 0.62 0.73 0.80 0.84
12 0.44 0.52 0.62 0.69 0.73 0.46 0.61 0.73 0.80 0.84

S = axial spacing of cable

No. of cables/

e No. of Tier Multicore cables in Tier formation
circuits in groups
Touching S=15cm S=30cm S=45cm S=60cm
2 1 0.80 0.84 0.87 0.90 0.91
8 1 0.68 0.74 0.79 0.83 0.86
4 2 0.60 0.66 0.73 0.77 0.79
5 2 0.55 0.61 0.68 0.71 0.73
6 2 0.51 0.57 0.63 0.67 0.69
7 3 0.48 0.54 0.59 0.63 0.64
8 3 0.46 0.51 0.56 0.60 0.61
9 3 0.44 0.48 0.58 0.57 0.58
10 4 0.42 0.47 0.52 0.55 0.56
11 4 0.41 0.46 0.50 0.54 0.55
12 4 0.40 0.45 0.49 0.53 0.54

2. Cabile laid direct in open racks in air
(i) Multicore Cables in open racks in air

25§mm - S i+ 25§mm
1o :
N\
O * S = dia of cabl -2
No. of racks || WALL X =diaorcable | wai 00 o t = touching
[ t '
No. of racks No. of cables per rack No. of cables per rack
1 2 3 6 9 1 2 3 6 9
1 1.00 0.98 0.96 0.93 0.92 1.00 0.84 0.80 0.75 0.73
2 1.00 0.95 0.93 0.90 0.89 1.00 0.80 0.76 0.71 0.69
3 1.00 0.94 0.92 0.89 0.88 1.00 0.78 0.74 0.70 0.68
6 1.00 0.93 0.90 0.87 0.86 1.00 0.76 0.72 0.65 0.66

(i) Single Core Cables In open racks In air

ARRANGEMENT

25mm

WALL]

No. of Racks No. of Circuit Racks (3 single cores) per rack

2 6
1 1 0.98 0.96
2 1 0.95 0.93
3 1 0.94 0.92
4 1 0.93 0.9
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S = axial spacing of cable

e, o celblesy No. of Tier Multicore cables in Tier formation

circuits in groups

Touching [S=15cm|S=30cm|S=45cm|S=60cm

2 1 0.80 0.84 0.87 0.90 0.91

S 1 0.68 0.74 0.79 0.83 0.86

4 2 0.60 0.66 0.73 0.77 0.79

5 2 0.55 0.61 0.68 0.71 0.73

6 2 0.51 0.57 0.63 0.67 0.69

7 8 0.48 0.54 0.59 0.63 0.64

8 3 0.46 0.51 0.56 0.6 0.61

9 3 0.44 0.48 0.53 0.57 0.58

10 4 0.42 0.47 0.52 0.55 0.56

11 4 0.41 0.46 0.50 0.54 0.55

12 4 0.40 0.45 0.49 0.53 0.54

No. of cables/ Multicore cable (Touching) Multicore gables (spacing of cable S/cqre cables in trgfoi! touching formation
circuits in groups No of cables in racks equal to dia metgr of cable No of spagng between circuits equal tOItWICG the
cables in racks diameter of cable) No of cables in racks
1 2 8 4 1 2 8 4 1 2 S 4
1 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 1.00 1.00 1.00 1.00 1.00
2 0.84 0.80 0.78 0.76 0.98 | 095 | 0.94 0.93 0.98 0.95 0.94 0.93
8 0.80 0.76 0.74 0.72 0.96 | 093 | 0.92 0.90 0.96 0.93 0.92 0.90
4 0.76 0.71 0.70 0.68 0.93 | 0.90 | 0.89 0.87 — — — —
in PVC/XLPE Aluminium Cables For cable size for primary distribution

A.C. System SCOPE

(Voltage drop - V/km/A) The conductor size in the cables for any installation is also governed by its ability to carry short circuit current of system.

For L.V. distribution cable may be selected on the basis of continuous load current. But in case of MV/HV distribution it is

’\;cr);'gil always safer to select the cable on the basis of ability of conductor to carry expected short circuit current. Short circuit
conductor P.V.C. Cable XLPE Cable current rating of cable should in line with short circuit capacity of damping apparatus such as circuit breakers, Transformers
(sq. mm) & reactor etc. beside its capacity to carry desired load current. Short circuit ratings of cables each size are given in relevant
: : : tables & have been calculated on the basis of IEC-949 & IEC-986 & on the following assumption
Single | Three | Single = Three ) ) o
Phase | Phase = Phase | System a) Temperature of conductor just prior to short circuit
15 43.44 | 37.62 | 46.34 | 4013 i) With XLPE insulation - 90 °C i) With PVC insulation - 70 °C
25 2004 | 2515 | 30.98 | 26.83 | b) Maximum permissible conductor temperature during short circuit
4 17.78 | 15.40 | 1898 | 16.44 i) With XLPE insulation - 250 °C i) With PVC insulation - 160 °C
6 11.06 9.58 11.80 | 10.22 | c¢) Volumetric specific heat of the conductor
10 7.40 6.41 7.88 6.82 i) With Aluminium conductor - 2.5 x 10 J/°C/MM?3
16 4.58 3.97 4.90 4.24 ii) With Copper conductor - 3.45 x 10 J/°C/MM?
25 2.89 2.50 3.08 267 d) Reciprocal of temperature co-efficient of resistance at 9 °C
35 210 1.80 203 1.94 i) With Aluminium conductor - 228 ii) With Copper conductor - 234.5
50 155 1.30 165 1.44 Short circuit current rating at different duration may be calculated as
70 110 0.94 115 1.00 Ish (for t duration) = Ish (for 1 5) Ish for 1 s Duration is given in relevant tables in kA
95 0.79 0.68 0.83 0.70 t t = Time duration required tobe calculated of short circuit in s
120 0.63 0.55 0.66 0.56 SELECTION CRITERIA OF H.V./MV CABLES FOR PRIMARY DISTRIBUTION
150 0.52 0.46 0.55 0.48 REQUIRED DATAS FOR EXAMPLE
185 0.42 0.37 0.44 0.40 1) Nominal System voltage at H.T. Side 11kV
240 0.34 0.30 0.35 0.30 2)  Short circuit level for H.T. system 25 kA
300 0.28 0.26 0.30 0.26 3) Fault withstand time for H.T. CBs 05s
400 0.24 0.22 0.24 0.22 | 4 Formulafor calculating H.T. cable size
500 023 | 020 | 023 | 020 With Aluiminium cond./XLPE insulated cable = Ish x V't =25x 0.5
630 020 | 0.18 | 021 | 0.18 0.004 0.094
800 | 0.19 - 0.20 - = 188
100 018 - 018 - Hence nearest higher size 240 sq. mm is required
With Copper cond./XLPE insulated cable = Ishx vt = 25x V0.5
*Above voltage drops (V/km/A) shall be multiplied with 0.143 0.143
rated current & length of Cable in km to calculate total = 124
voltage drop in particular length and size of cables. Hence nearest higher size 150 sq. mm is required

ELECTRICAL FORMULAS FOR CALCULATING AC LOAD CURRENT

for Single phase (AC) for Three phase (AC)
Load current in Ampere when kVA is given KVA x 1000 kVA x 1000
V 1.732xV
for Single phase (AC) for Three phase (AC)
Load current in Ampere when kW is given kW x 1000 KW x 1000
V x pf 1.732 x V x pf
for Single phase (AC) for Three phase (AC)
Load current in Ampere when H.P. is given H.P. x 746 H.P. x 746
V x %EFf x pf 1.732 x V x %Eff x pf

V = Nominal system voltage in volt, pf = Power factor, kVA = Kilovolt Ampere, H.P. = Horse Power
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Standard drum lengths of cables

DESCRIPTION OF CABLE

UNARMOURED

STANDARD LENGTH (m) WITH + 5% TOLERANCE

STRIP ARMOURED

ROUND WIRE ARMOURED

1.1 kV PVC/XLPE CABLES
WITH ALUMINIUM

= up to 150 sg. mm-1000 m

= up to 150 sg. mm-1000 m

= up to 150 sg. mm-1000 m

SINGLE CORE = (185 to 1000) sg. mm-500 m = (185 to 1000) sg. mm-500 m | = (185 to 1000) sg. mm-500 m
. ) . . = up to 50 sg. MM-1000 m
TWO CORE L 7010630 5. mm500m |« (1010630, 5q, mm-s00m | 010500)q.1m 500
o A * 630 sq. MM-250 m
. ) = up to 50 sgq. mm-1000 m = up to 50 sg. MmM-1000 m
THREE CORE . F7%t’2)56%8?.smr:nr:$ggomm = (70 to 500) sg. mm-500 m = (70 to 300) sg. mm 500 m
a- = 630 sg. MmM-250 m = (500 to 630) sgq. mMm-250 m
. ) = up to 50 sg. mm-1000 m = up to 50 sgq. mm-1000 m
THREE & HALF CORE - ;J?%t%%%ggj ?mn:r?fgonc; - * (70 t0 400) sg. MM-500 m | = (70 to 300) sg. mm 500 m
9 = (500 to 630) sgq. mm-250 m | = (400-630) sq. mm-250 m
= up to 50 sg. mm-1000 m = up to 50 sgq. Mm-1000 m = up to 50 sg. mm-1000 m
FOUR CORE = (70 to 500) sgq. mm-500 m = (70 to 400) sg. mm-500 m = (70 to 240) sq. mm 500 m

= 630 sg. mMm-250 m

= (500 to 630) sgq. mm-250 m

= (300 to 630) sg. mm-250 m

1.1 kV PVC/XLPE CABLES
WITH COPPER CONDUCTOR

= up to 150 sg. mm-1000 m

= up to 150 sg. mm-1000 m

= up to 150 sg. mm-1000 m

SINGLE CORE = (185 to 630) sg. mm-500 m = (185 to 630) sgq. mm-500 m | = (185 to 630) sg. Mm-500 m
= (800 to 1000) sg. Mmm-250 m = (800 to 1000) sg. mm-250 m | = (800 to 1000) sg. mm-250 m
= up to 10 sg. Mm-1000 m = up to 10 sg. mm-1000 m = up to 10 sg. Mm-1000 m
TWO CORE = (16 to 300) sg. mm-500 m = (16 to 300) sg. mm-500 m = (16 to 300) sg. mm-500 m
= (400 to 630) sg. mm-250 m = (400 to 630) sgq. mm-250 m | = (400 to 630) sg. MmM-250 m
= up to 10 sgq. mm-1000 m = up to 10 sg. mm-1000 m = up to 10 sg. mm-1000 m
THREE CORE = (16 to 240) sg. mm-500 m = (16 to 240) sg. mm-500 m = (16 to 185) sg. mm-500 m
= (300 to 400) sgq. mm-250 m = (300 to 400) sgq. mm-250 m | = (240 to 400) sg. Mm-250 m
= up to 10 sg. mm-1000 m = up to 10 sgq. mMm-1000 m = up to 10 sg. mm-1000 m
THREE & HALF CORE = (16 to 240) sg. mm-500 m = (16 to 240) sg. mm-500 m = (16 to 185) sg. mm-500 m
= (300 to 400) sg. mm-250 m = (300 to 400) sgq. mm-250 m | = (185 to 400) sg. mm-250 m
= up to 10 sg. mm-1000 m = up to 10 sg. mm-1000 m = up to 10 sg. mm-1000 m
FOUR CORE = (16 to 240) sg. mm-500 m = (16 to 150) sg. mm-500 m = (16 to 150) sg. mm-500 m

= (300 to 400) sg. mm-250 m

= (185 to 400) sgq. mm-250 m

= (185 t0 400) sg. mm-250 m

Control cables more than FOUR CORES shall be supplied in 500 m length

DESCRPITON OF CABLE

6.35 kV /11 kV GRADE

11 kV/11 kV GRADE

19 kV/33 kV GRADE

H.T. XLPE CABLES WITH ALUMINIUM CONDUCTOR

SINGLE CORE-A2XWaY

= up to 150 sgq. mm-1000 m
= (185 to 1000) sg. mm-500 m

= up to 150 sg. mm-1000 m
= (185 to 1000) sg. mm-500 m

= up to 150 sgq. mm-1000 m
= (185 to 1000) sg. mm-500 m

THREE CORE-A2XFY

= (35 to 300) sg. Mm-500 m
= 400 sg. mm-250 m

25 to 185) sg. mm-500 m
240 to 400) sg. mMm-250 m

25 10 95) sgq. mm-500 m
120 to 400) sg. mm-250 m

THREE CORE-A2XWY

= (25 to 150) sgq. mm-500 m
= (185 to 300) sg. mm-250 m
= 400 sg. mm-200 m

120 to 240) sg. mm-250 m

(

(

(25 to 95) sg. Mm-500 m

(

(300 to 400) sg. mm-200 m

25 10 50) sgq. mm-250 m
70 to 120) sq. mm-250 m
185 to 400 sgq. mm-200 m

(
(
(
(
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Quality Control

It has been rightly said that “Quality is never an accident, it is
always the result of intelligent efforts”.

In the manufacture of cables, intelligent efforts are incorporated
to achieve quality. For a quality end products, control starts from
proper design of the product. All raw materials are selected
carefully and only materials of high quality are used in production.
Having done this, stage wise inspection is done to ensure
conformity with the requirements of relevant Indian Standards
where these apply.

Stage - Wise Inspection
i) Wire-Drawing : Wire diameter
Surface
Shape
Quality of joints in the wire
: Quality of joints in the wires
Compaction of conductor
Shape of Conductor
Dimensions
Resistance of Conductor

ii) Stranding of Wires:

iii) Insulation: : Dimension over Insulation,
Thickness of Insulation,
iv) Curing : Hot set test, Tensile strength &

(for XLPE Insulation) elongation test.
v) Screening : Dimension over screen, thick of
(for H.T. Screened cables) screen visual examination of
surface/defects.
: Sequence of Cores
Direction of lay
Diameter over laid up cores
Circularity
: Thickness of Sheath
Diameter over Sheath
Surface Uniformity
Circularity
Porosity
: Diameter of Wires/
Dimensions of Strips
Direction of lay
Coverage
Quality of Joints of Wires
: Thickness of Sheath Diameter
over Sheath Tightness of Sheath
Eccentricity Porosity, Embossing

v) Laying Up

vi) Inner Sheath

vii) Armouring

viii) Outer Sheath
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Test

The tests on cables have been classified broadly in four categories
as follows:

Routine Tests:

Tests carried out on each cable to check the requirements which
are likely to vary during production.

Type Tests:

Tests carried out to prove conformity with the specification.
These are intended to prove the general qualities and design of a
given type of cable.

Acceptance Tests:

Tests carried out on samples taken from a lot for the purpose of
acceptance of the lot.

Optional Tests:

Special tests to be carried out when required by agreement
between the purchaser and the manufacturer.

Special tests required for FRLS Cables can also be carried out at
our works i.e. Halogen gas generation test to IEC - 754 Part - |,
Smoke generation test to ASTMD 2843, Oxygen index test and
Temperature index test to ASTMD - 2863, Flammability test to (1)
IEC-332-1, (2) Swedish Chimney test to SS-4241475 Class F3 &
(8) IEC-332-3, Flame resistance test to IEEE-388.

Together with the most advanced equipment available, we are
able to offer to our valued customers assurances of highest
quality and strict adherence to the required specification. As a
third party guarantee, our cables have passed rigorous tests at
various Government recogonized test laboratories such as CPRI,
Shri Ram Test House, ERDA Baroda, National Test House, ERTL,
RTC.

Routine Tests, Type Tests, Acceptance Tests and Optional Tests
as per the Indian Standard Specification for Power and Control
Cables with PVC insulation, Cross linked Polyethylene insulation
and Special Tests are given in the Annexure.




Selection Guide

List of Tests as per IS 1554 (Part - I): 1988, IS 1554
(Part- 1):1988, IS 7098 (Part - 1):1988 and IS 7098
(Part-Il): 1985

1.  Routine Tests:

c&

e

Conductor Resistance Test

High Voltage Test

Armour Resistance Test for mining Type Cables
Partial Discharge test (for H.T. Screened cable)

2. Type Tests:

2T EFIZe2eaooo

eoo0gTe

zae=

= =

j

a)
b)
0

ocoo0gTe

EAS)

Tensile Test (for Aluminium Conductor)
Wrapping Test (for Aluminium Conductor)
Annealing Test (for Copper Conductor)
Conductor Resistance Test

Test for Armour Wires/Strips

Test for thickness of Insulation & Sheath
Physical Test for Insulation & Outer Sheath
Insulation Resistance Test

High Voltage Test

Flammability Test

Hot Set Test - (For XLPE Insulation only)

Partial Discharge test (for H.T. Screened cable)
Bending test (for H.T. Screened cable)
Dielectric Power factor test (for H.T. Screened cable
with rated voltage 6.35 kV/11 kV & above)
Heating cycle test (for H.T. Screened cable)
Impulse withstand test (for H.T. Screened cable)

Acceptance Tests:

Tensile Test (For Aluminium Conductor)
Wrapping Test (For Aluminium Conductor)
Annealing Test (For Copper Conductor)
Conductor Resistance Test

Test for thickness of Insulation & Sheath

High Voltage Test

Insulation Resistance Test

Tensile Strength & Elongation at break test for
Insulation and Sheath

Hot Set Test - (for XLPE Insulation only)
Partial Discharge test (for H.T. Screened cable)

Optional Tests:

Cold Bend Test

Cold Impact Test

Armour Resistance Test

(for other than Mining Type Cables)

Special Tests (As Applicable):

Oxygen Index Test as per ASTMD - 2863-77
Temp. Index Test as per ASTMD - 2863-77
Smoke Generation Test as per ASTMD - 2843-77
Acid Gas Generation Test as per IEC - 754-1
Flammability Test as per IEC - 332-1, IEEE-383,
SS-4241475 Class F3 and IEC - 332-3

Water absorption test (by Electrical Method)

Ultra voilet resistance to ASTM-G-53

Die electric Strength retention test

Test for Antirodent & Antitermite property

For selection of a cable, a first hand knowledge of the system
in which the cable is to be used, and the installation conditions
under which the cable has to operate, is necessary. A knowledge
of statutory restrictions and the manufacturing facilities available
in the country will help in finding out as to what type of cable will
be available for particular usage. The environmental conditions
under which the cable has to operate will decide its protective
covering. Thus once voltage grade of the cable, number of cores,
conductor material, type of insulation and protective coverings
are known, size of conductor remains to be decided. The first
and foremost criteria for the size of conductor is continuous
current rating for the present load. There after the same should
be checked for short circuit, voltage drop, over load capacities
and future expansions. Once decided the selection of next higher
size compared to what is essential for the requirement, will always
be worthwhile.

Economic considerations are also necessary.

INFORMATION REQUIRED WITH ENQUIRY & ORDER
The following information should be included in an enquiry:
i) Voltage Grade.

i) Whether cable is to be used on Earthed or Unearthed
system (for voltages above 3.3 kV).

i) Type of installation whether in air or in ducts or in ground.

iv) If cables are grouped together, then number of cables in
group and vertical and horizontal spacing between them.

v)  Required value and duration of short circuit current.
Following further informations are also required for offering the
exact type of cable for any specific purpose:

a) The normal ambient or operating temperature.

b) The maximum temperature to which the PVC will be ex
posed and the duration and frequency of such exposures.

c) The material with which the PVC will be in contact i.e.
oil, gases, acids, alkalies etc. at normal and maximum
temperature.

d) If special flame retardent property is required.
e) If any special electrical characteristics needed.

AR Ll

é) HAVELLS |57



Handling & Storage

Handling (Unloading at site): On receipt of cable drums visual inspection

of drums should be made ensuring drum packing is original. While

unloading the cables certain precautions are to be taken to ensure the
safety of the cables.

1. The cable drums should not be dropped or thrown from rail way
wagons or trucks during unloading operations as the shock may
cause serious damage to cable layers. A crane should be used
for unloading cable drums. When lifting drums with the crane, it is
recommended that the lagging should be kept in place to prevent
the flanges from curshing on to the cable. If the crane is not available,
a ramp should be prepared with approximate inclination of 1:3 or
1:4. The cable drum should be rolled over the ramp by means of
ropes and winches. Additionally a sand bed at the foot of the ramp
may be prepared to brake the rolling the cable drum.

2. Cable should not be dragged along the earth surface.

3. Cable ends should always be sealed by means of suitable end
sealing materials to prevant moisturisation of cores and armour.

4. Drums should be rolled in direction of arrow marked on the drum.

Storage: | Folte ey 4

Cables should be stored in a dry covered place to prevent exposure
to climatic conditions and wear and tear of wooden drums and it
should preferably on a concrete surface/firm surface which will not
cause the drums to sink and thus lead to flange rot and extreme
difficulty in moving the drums.

All drums should be stored in such a manner as to leave sufficient
space between them for air circulation. It is desirable for drums to
stand on battens placed directly under the flanges.

In no case should the drums be stored, “On the Flat”, i.e., with flange

horizontal. \/
Laying: : j

For laying of cables special cares to be taken to prevent sharp bending,
kinking, twisting. Cable should be unwound from drum by proper
mounting the cable drum on a cable wheel making sure the spindle
is strong enough to carry the weight without bending and that it is
lying horizontally in the bearings so as to prevent the drum creeping
to one side or the other while it is rotating.

Provision should be made to break the
drum to avoid further rolling & buckling
of cable during sudden stop. A simple
wooden plank can server this purpose

Cable must be
puled from the top

This is incorrect way of pulling the cable & will
cause kinks & twist in cable. Shall be avoided at all

Cable must be pulled accross hard &
sharp objects to avoid the damage to ve
covering & insulation

Cable must be laid in ducts or trenches
as shown in Fig.

However, following salient points are to be considered during laying

procedure of cables laid in racks and in built-in trenches.

1. For laying of cables power cables to be placed at the bottom most
layer and control cables at top most layer.

2. Single core power cable for use on AC system shall be laid in delta
formation supported by non-magnetic material. Trefoil clamps of
suitable size are to be placed at regular intervals but preferably not
more than 800 mm. Axial spacing of two circuits in delta formation
shall not be less than 4 times the cable dia.

in case of multicore power cables, cables shall be laid side by side, with
spacings not less than one cable diameter. However derating factors for
cables laid on trenches are to be referred.

Multicore power cables and single core DC circuits may be clamped by
means of galvanised mild steel saddles but 1.1 kV single core cables
should be clamped by means of non-magnetic saddles. The saddles
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shall not be placed at intervals more than 1500 mm for horizontal and

1200 mm for vertical runs.

3. Multicore control cables can be laid touching each other on cable
racks and wherever required may be taken in two layers. They
should be clamped by means of PVC straps both for horizontal
and vertical runs (alternatively, fabricated aluminium clamps may be
used) at regular intervals.

4. ) If the cables are buried directly in ground IS 1255 is to be followed
for code of practice. However, generally cables are laid 1000 mm
below finished ground level at any point of cable run and 75 mm of
sand cushioning to be provided.

4. b) In loose soil concrete pillar should be provided for as support and
hence pipes are recommended to the used for cable path.

5. If there is a possibility of mechanical damage, cables should be
protected by means of mild steel covers placed on racks.

6. While laying cables, special care to be taken at bends. Followings
are the recommended bending radius for power and control cables.

PVC and XLPE Cables

Multi Core

Voltage Rating kV

up to 1.1 kV Above 1.1 kV 15d 12d
but up to 11 kV 15d 15d
Above 11 kV 20d 15d
Where ‘d’ is overall R
diameter of cable. —

7.  Maximum safe pulling force (when pulled by pulling eye) Aluminium
Conductor Cables: 3.0 kg/mm?2 Copper Conductor Cables: 5.0 kg/
mm? Proper method of pulling of cable should be used.

TESTING

INSULATION RESISTANCE MEASUREMENT OF CABLE

The voltage rating of I.R. Tester (Megger) should be chosen as following

table:
Rating of IR Rating of IR
Voltage grade Tester (Megger) Voltage grade Tester
of cable of cable
of cable (Megger)
1.1 kV 500 V 11 kV 1000 V
3.3kV 1000 V 22 kV 2500 V
6.6 kV 1000 V 33 kV 2500 V

Testing during laying:
Al new cables shall be megger-tested before jointing. After
jointing is completed all LV Cables shal be megger-tested.

End Terminations & Jointing:

Termination and jointing of Power & Control Cables shall be done
by means of compression methods using solderless tinned copper/
Aluminium terminal lugs. For control cables terminations, ring tongue or
reducer pin type terminal lug can also be used to suit the purpose.

Overhead/Outdoor Termination

XLPE insulation should be protected from direct solar rays or else ultra
violet resistant sleeving / tapping must be provided on exposed XLPE
insulation at the Termination to avoid degradation / cracking due to direct
exposer of solar rays.




LIST OF MAJOR CUSTOMER
SECTOR -1 GOVERNMENT ORGANIZATION

S. No. Name of Customer S. No. Name of Customer
1 Engineers India Ltd 11 Department of Atomic Energy
2 NTPC 12 Airport Authority of India
3 NHPC 13 Electricity Department, UT Chandigarh
4 BHEL 14 NDMC
5 Power Grid Corporation of India Ltd. 15 EPIL
6 Steel Authority Of India 16 Electricity Department, Pondicherry
7 Eastern Railway, Fairlie Place, Kolkata 17 NTECL Vallor
8 Nuclear Power Corporation Ltd. 18 Aravali Power Corporation Ltd. (IGSTPP)
9 BEST Bombay 19 Durgapur Power Ltd.
10 Damodar Valley Corporation, kolkata
STATE ELECTRICITY BOARD
S. No. Name of Customer S. No. Name of Customer
1 Jaipur Vidhyut Vitran Nigam Limited 19 Uttarkhand Power Corporation Ltd.
2 Jodhpur Vidhyut Vitran Nigam Limited 20 MVWVNL, Lucknow
3 Rajasthan Rajya Vidhyut Vitran Nigam Limited 21 PUVVNL , Varanasi
4 Ajmer Vidhyut Vitran Nigam Limited 22 PVVNL, Meerut
5 Kerela State Electricity Board 23 DVVNL, Agra
6 Madhya Pradesh State Electricity Board 24 CPDCL of AP Itd, Hyderabad
7 Gujrat Energy Transmission Corporation Itd. 25 APGENCO of AP Itd, Hyderabad
8 Uttar Gujrat Vij company ltd. 26 EPDCL of AP Itd, Vishakhapatnam
9 Dakshin Gujrat Vij company Itd. 27 NPDCL of AP Itd, Warangal
10 Paschim Guijrat Vij company Itd. 28 DPDCL of AP Itd, Triputi
11 Madhya Guijrat Vij company Itd. 29 WBSECL
12 Maharastra State electricity Distribution Corporation Itd. 30 North Delhi Power Limited, New Delhi
13 Maharastra State electricity Generation Corporation Itd. 31 CESC Limited
14 Maharastra State electricity Transmisssion Corpn. 32 TANGEDCO
15 Uttar Haryana Bijli Vitran Nigam, Ltd. 33 BSES Limited
16 Dakshin Haryana Bijli Vitran Nigam, Ltd. 34 HPSEB
17 BESCOM , Bangalore 35 NTECL , Chennai
18 Noida Power Corporation Ltd.
SECTOR - 2 OIL & GAS CORPORATION
S. No. Name of Customer S. No. Name of Customer
1 Indian Oil Corporation Ltd 10 MRPL , Mangalore
2 IOCL- PIPE LINE PROJECT 11 CPCL, Chennai
3 IOCL - REFINERY (8 Cities) 12 Boingaigaon Refinery & Petro Ltd. Assam
4 Gas Authority of India Ltd. 138 Haldia Petrochemicals Ltd.
5 Bharat Petroleum Corporation Ltd. 14 Reliance Industries Itd.
6 Hindustan Petroleum Corporation Ltd. 15 Reliance Petroleum Itd.
7 Mittal Petroleum 16 Kochi Petroleum Itd.
8 Oil India Ltd. 17 ESSAR Qil
9 Numaligarh Refinery Ltd.
SECTOR - 3 CEMENT
S. No. Name of Customer S. No. Name of Customer
1 ACC cement 7 Aditya birla Cement
2 Amrit Cement 8 Adhunik Cement
3 Vicat Sagar Cement 9 Mysore Cement
4 Raghuram Cement 10 L & T Cement
5 Ultratec Cement 11 Grasim Cement
6 JP Cement 12 Shree Cement, Beawar, Ajmer
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SECTOR - 4 CORPORATE HOUSES

S. No. Name of Customer S. No. Name of Customer
1 Reliance Energy 8 JSW Steel
2 Jai Prakash Industries Ltd. , New Delhi 9 TATA Steel
3 Monenet Ispat & Energy Ltd. 10 VISA Steel
4 Grasim Industries Ltd. 11 INDUS BUILDWELL lItd.
5 Jindal Steel & Power 12 Schneider electric
6 BILT graphics paper products Itd. 13 Adani Group
7 Welspun, Mumbai
SECTOR - 5 PROMINENT EXPORT CUSTOMERS
S. No. Name of Customer S. No. | Name of Customer
1 Ethio Cement, Ethiopia 21 Toyo Engineering Ltd., Japan
2 Mohan Energy Corporation Ltd. 22 Indorama ELEME Fertilizers & Chemicals Ltd., Nigeria
3 Angelique International, 23 Indorama Petrochemicals Ltd., Nigeria
4 Inter Trade Commercial services TANESCO, Tanzania 24 Hoima Sugar, Uganda
5 Afghan Solar, Afghanistan 25 Kakira Sugar, Uganda
6 VEETEK Nigeria 26 Technofab Engineering, (for Tanzania)
7 Nimra Jeddah Electric Est Saudi Arabia 27 World Trade Center, Nigeria
8 True Liberty Electrical & Contracting Company, Kuwait 28 Varun Beverages, Zambia
9 African Commodities Dubai (for Nigeria) 29 Geo Steel, LLC, Georgia
10 Duraplast INC, Liberia 30 Kati Substation, Mali
11 Yangaon Transformers, Myanmar 31 NET Health Ltd., Tanzania
12 UB Engineering, Dubai 32 VA Tech Wabag, (for Nepal)
13 Kinyara Sugar, Uganda 33 Kolam International, D.R. Congo
14 Silver Spring, Uganda 34 Nithya Paper, Srilanka
15 Supereme Electricals, Kolkata (for Nigeria) 35 Alacrity Production Systems Limited, Nigeria
16 Roofings & Rolling mills , Uganda 36 Arun Fabricators, Mauritius
17 Sameer Agriculture Kenya 37 Venture Global Tech, Qatar for RLOC Project
18 SESCO, Saudi Arabia 38 Anlima Energy, 110 MW Power Project Chittagong, Bangladesh
19 NIPP/PHCN, Nigeria 39 Hosaf Power, 114 MW Power Project Chittagong, Bangladesh
20 Polygroup, Ghana
SECTOR - 6 EPC CONTRACTORS
S. No. Name of Customer S. No. Name of Customer
1 ABB Limited 7 Alstom - Power Automation Systems
2 Larsen & Toubro - ECC 8 ESSAR Projects
3 Siemens 9 Sterling & Willson
4 Mcnally Bharat 10 Punj Lloyd
5 Sudhir Power projects Ltd. 11 Areva T & D Ltd.
6 A 2 Z maintainence and constuctions 12 Thyssenkrupp, Pune
SECTOR - 7 FERTILIZER
S. No. Name of Customer S. No. Name of Customer
1 National Fertilizer Ltd. 4 IFFCO
2 ESSAR ( Fertilizer) 5 Kanpur Fertilizers
3 Matrix
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Fire Survival Cables

Introduction

Need of ensuring safe operation of critical circuits is essential in today’s installations. Normal cables
used in such installations render useless in fire incidences. At Havells, your safety is our concern. Havells
has now developed special type “Fire Survival Cables” through research. These cables - also known as
CIRCUIT INTEGRITY CABLES & are designed to sustain the high temperatures for a defined minimum
period of time under direct fire. These cables are useful to maintain their integrity during the defined period
of fire. The construction of these cables is different if compared with ordinary cables. The conductor is
manufactured with a specially designed heat barrier and fire resistant insulation which resists the fire to
reach conductor surface. The cable continues to remain into operation at high temperatures like 650 °C,
750 °C and 950 °C as per various conditions of operation and applications.

Wires offering same properties are also available.

Specification

These cables are manufactured and tested in accordance with BS 7846, IS 7098(P-1), IEC 69331 and
BS 6387 for required temperatures and duration - depending upon the application of cable and site
conditions.

Constituents

HAVELLS FS CABLES are manufactured with the following materials.
Annealed Plain Copper Conductor

Heat Barrier Over the Conductor

Cross Linked Polyethylene

Galvanised Steel Armour

Zero Halogen & Low Smoke Compound

ok~ w0~

The ZHLS compound ascertains the least smoke and hence increased light transmission during burning
of cables. The circuit integrity of HAVELLS FS cables at high temperatures remains unaltered for the
required time period as per the specification defined.

Constructions

Conductor
made of high conductivity —————»

annealed plain copper

Insulation
fire resistant cross

Heat Barrier
high temperature
sustaining tape

linked polyethylene

Armour

Inner Sheath
Zero halogen &
low smoke compound

galvanised steel

Outer Sheath
¢——————  Zerohalogen &

low smoke compound
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Covered Conductors

Introduction

Medium Voltage Covered Conductors are developed to improve the reliability of the distribution of electricity. The concept of covered
conductor has proven to be extremely functional and reliable. It consists of a conductor surrounded by a covering made of insulating
material as protection against accidental contact with other covered conductors and with grounded parts such as tree branches, etc.
Medium voltage covered conductors are produced in voltage rating between 11KV to 33KV.

The applicable standards for MVCC are BS EN: 50397-1/IS: 398 Part-IV/ BS EN: 50182/50183 etc.
These are longitudinally water blocked and covered with special grades of materials that provide insulation and ultraviolet protection.

Conductor Shield

e Semiconducting Thermoset Polymer

¢ Reduces stress, transforms strands into a single uniform cylinder
e Extend service life of the covered conductor in case of contacts

Inner Insulation Layer

e Crosslinked Low -Density Polyethylene: more flexible

e High impulse strength: protect from phase-to-phase and phase-to-ground contact
e Crosslinking: retain its strength and shape even when heated

Outer Layer
¢ High Density Polyethylene: Track resistant, Abrasion and Impact Resistant; Stress-Crack Resistant.

Benefits of Covered Conductors over Bare Conductors

® Protects the aluminum conductor from corrosion.

* Reducing faults caused by tree contacts and enhance reliability.

* Reducing animal faults.

e Upgrade the voltage/current without changing the phase distance.
* Preventing bush fires.

e | ower life cycle cost compared with bare conductor.

¢ Reducing clearance between phases can cope with direct contact between phases.
e Environmental advantages.

e |ncreasing the power distribution network reliability.

* |deal for installation in forest areas and bird sanctuaries.

Construction of Covered Conductors

Aluminium Alloy (AL59) Wires

Aluminium Clad steel Wire (ACS)

Longitudinally Water Blocking Layer
Extruded Semiconductive Layer
XLPE Insulation

Track Resistant , Erosion resistant
& UV Resistant Outer Coveringt

Typical cross-sectional drawing of covered conductor as per Standard — BSEN 50397-1

#) HAVELLS |62



EHV Cables

Introduction of Xlpe Insulated EHV Cables

XLPE (Cross-Linked Polyethylene) insulated cables have been widely used for electric power Distribution of voltage up to 30 kV grade since they were
developed in 1960 to replace the paper Insulated cables and other thermoplastic insulated cables. XLPE cables have many excellent Characteristics,
especially for use in higher operating temperature. Generally PE insulated cables can be used in maximum operating temperature of 70 °C and paper
insulated cables in 85 °C, but XLPE cables, which have more compact crystallite than PE by cross-linking process, can be used up to 90 °C in normal
condition. The major merits of XLPE cables can be illustrated as follows:

e excellent electrical properties

e higher operating temperature, higher current capacity

e excellent physical and mechanical properties

e anti-chemical properties

e ease of jointing, installation and maintenance

The water can be invaded through the polymeric materials in gaseous states and /or contained in insulation materials together with small voids and
impurities during extrusion, steam-curing and cooling process. These waters can be concentrated onto weak points due to high electric intensity and
repeating switching operation, and eventually formed a tree shaped tunnel from inside to outer surface of insulation. XLPE cables, however, had been
scarcely used for extra high voltage exceeding 30 kV grade because of its weakness for water treeing phenomena which occurs in the insulation in
long-term operating situation. Water treeing is a phenomenon of gradual insulation destroying due to water concentration onto some weak points in the
insulation. But nowadays, with the aid of technical development in cable manufacturing field, water treeing phenomena cannot be an obstacle any more
to extent the voltage grade higher. Water invasion from the outside of cable can be prevented by adopting water-proof seamless metal sheath and water
contents in insulation during manufacturing process can be practically minimized by adopting dry curing cross-linking process instead of steam-curing
method.

Many researches and developments are accomplished in many developed countries including ourselves and it shows excellent operating experiences. 66
kV and 77 kV grade XLPE cables have already been used since early 1970s and now XLPE cables up to and including 230 kV grade are popularly being
adopted for power transmission lines. 345 kV grade and 500 kV grade cables are also developed and under operations.

The application of 66 kV Power Cable has gained importance mainly due to urbanization. To transport power to load centers of metropolitan cities and
satellite towns underground 66 kV EHV XLPE Power Cables are being heavily favored due to non availability of land for constructing overhead transmission
towers.

Continuous Catenary Vulcanization

We adopt CCV system for vulcanizing XLPE insulation that is a continuous vulcanizing and dry curing system using nitrogen gas. This CCV system has
been recently developed to produce extra high voltage XLPE cables and it shows excellent function to reduce faults and imperfections in the insulation.

In this system, extruded thermosetting compounds are cured in the curing tube of 200 mm diameter and 140 metre long in “;catenary “form by thermal
radiation through inert nitrogen gas, therefore there is no opportunity that the compounds can absorb any moisture during vulcanizing process. The
insulated core may be cooled by water in the lower part of the tube, but to obtain better quality in the absence of moisture, generally cooled by convection
and radiation in nitrogen gas atmosphere.

This system is being wholly controlled by computer so that manufacturing conditions and temperatures are controlled perfectly. These
mean that the quality of the insulation is uniform throughout the cross-section and the length. All of the process of this system is perfectly
protected from outer atmosphere to prevent the insulation compounds and the insulated core from any contact with moistures, dust,
Contaminated air, etc.
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Construction & Material Details

Conductor

Conductor is made up of annealed copper or aluminum. Cables upto 1000 mm? concentrically stranded & compacted with smooth,
round and high degree of compaction.

*Milken Conductor is applied to cables from 1000 mm? (as applicable) and above to prevent the increase AC resistance caused by skin
effect thus increases the transmission efficiency.

Conductor Screen
Conductor Screening is provided over conductor which consists of extruded layer of semi-conducting compound to provide smooth
surface thus minimize the electrical stresses caused due to stranded construction of the conductor.

Insulation

Insulation is provided with extruded super clean cross-linked polyethylene. The extrusion process is carried out under strictly controlled
atmospheric conditions. The thickness of insulation layer is maximum value figured out from design of the impulse voltage and A.C.
voltage.

Insulation Screen

The Insulation screen is provided over the insulation which consists of extruded layer of semi-conducting compound (Strippable / Non
—strippable) to minimize the possibility of ionization on the outer surface of dielectric.

*The Three layers of conductor screen, insulation layer and insulation screen are coextruded to keep the close link between the insulation
layer and semi conducting layer and to maintain a smooth interface and void free layer.

Metallic Screening

The metallic part of insulation consists of helically wrapped copper tape or concentric copper wire.

*Selection of copper wire or tape depends upon the suitability of screen to carry earth fault current.

Longitudinal Water-resistant Layer

Semi conducting Water swell able tape is provided helically over insulated core to prevent longitudinal ingress of moisture in the cable.
Corrugated Aluminum Sheath

Corrugated Aluminum sheath meets the needs of mechanical properties and short-circuit capacity and should has radial water resistant
performance.

Outer Sheath

Outer sheath consists of an extruded PVC or HDPE to protect the metallic sheath from electrical or chemical corrosion.

* A layer of Graphite Coating is also provided over outer surface of the sheath as per requirement.

Construction of EHV-Cable 38 kV / 66 kV

OuterSheath

Metallic Screeing

Insulation Screeing

XLPE Insulation

Conductor Screeing

Conductor
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Manufacturing Process Flow Diagram

Wire Drawing J —» Copper or Aluminium Rod

!

Wire Stranding J

!

Compacted Circular Conductor J

}

Semi Conducting Tape as required J

!

Continuous Tripple Extrusion
Inner Semicon
XLPE Insulation
QOuter Semicon

!

Degassing J

}

Semi Conducting Water Swellable Tape J

!

Corrugated Al Sheath / Poly Al Sheath J

}

Outer Sheath

!

Testing

|

Packing

!

Despatch /Shipping }

* The conductor screen, insulation and insulation screen are simultaneously extruded with the compound supplied from clean room.
* The cross-linking takes place in curing zone by circulating N2 Gas and the insulation is formed into core through precooling zone and cooling zone.
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Ranges at a Glance:
e 38/66 kV grade

e 64/110 kV grade

e 76/132 kV grade

e 127/220 kV grade

Conductor

Conductor Screen

XLPE Insulation

Insulation Screen

Metallic Screen

Outer Sheath
Reference Specification:
e |S-7098 Part-3

e |EC-60840

e |EC -62067

HAVELLS Extra High Voltage Cable: 66 kV - 220 kV
¢ |n India there is a vast requirement of EHV Cables required for different circuits from voltage grades ranging from 66 kV to 220 kV.
e Sizes of cables are required from 240 sg. mm to 2500 sg. mm in both copper & aluminium conductors.
e Hauvells offers two types of construction :
a. Aluminium Corrugated Construction
b. Poly Aluminium Construction

Aluminium Corrugated Cable Poly Aluminium Tape Cable

Types of Construction

A) Single core XLPE insulated power cable with Corrugated Aluminium sheath
1. Conductor: Longitudinally watertight segmental stranded or compacted Circular Copper or Aluminium

. Binder Tapes: Semiconducting water blocking tapes compound

. Conductor Screen: Extruded semiconducting copolymer compound

. Insulation: Extruded super clean XLPE compound

. Insulation Screen: Extruded semiconducting copolymer compound

. Bedding: Semiconducting water blocking tapes

. Metallic Screen: A layer of copper wire helix and a copper contact tape in open helix (if required)
. Semiconducting Foam Tape

9. Metallic Sheath: Corrugated Aluminium sheath

10. Bitumen Coating: Extruded Layer of bitumen followed by rubberized cotton tape

11. Outer Sheath: Extruded PE or PVC

12. Conductive Coating: Shall be provide by extruded layer of semiconducting compound or Graphite powder coating

0 N O 0o WN
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B) Single core XLPE insulated power cable with copper wire screen and foil laminated sheath
. Conductor: Longitudinally watertight segmental stranded and compacted Copper or Aluminium

. Binder Tapes: Semiconducting water blocking tapes compound

. Conductor Screen: Extruded semiconducting copolymer compound

. Insulation: Extruded super clean XLPE compound

. Insulation Screen: Extruded semiconducting copolymer compound

. Bedding: Semiconducting water blocking tapes

. Metallic Screen: A layer of Copper wire helix and a Copper contact tape in open Helix

. Separation Tape: Semiconducting water blocking tapes and binder tapes

9. Radial Water Barrier: Aluminium or Copper foil laminate

10. Outer Sheath: Extruded PE or PVC

11. Conductive Coating: Shall be provide by extruded layer of semiconducting compound or Graphite powder coating

0 N O O WN =

Largest integrated Wire and Cable Plant in India situated at Alwar (Rajesthan)

Conductor Short circuit ( kA/s)

sg. mm Aluminum Copper . . .
240 22.60 34.30 Short time current rating for Testing Requirements:
300 28.20 42.90 time duration Other than one * Routine Testing
400 37.60 57.20 Second. As per I1S:7098-3 & IEC:60840 & IEC: 62067 standards.
500 47.00 71.50 ) ¢ Type Testing
630 59.20 90.10 Ish = Short Ckt rating for 1 Our Plant is NABL accredited. Type testing can be conducted
800 75.20 114.40 Secs‘j’c;‘r?(t()k’*) as per 1S:7098-3 & IEC:60840 & IEC :62067 standards.
1000 94.00 143.00 ° Acceptance Test
1200 112.80 171.60 As per 1S:7098-3 & IEC:60840 & IEC: 62067 standards.
1600 150.40 228.80 Where t is time duration in Sec
2000 188.00 286.00
2500 235.00 357.50

EPC Capabilities
Havells is also offering an Extra High voltage (EHV) Cable turnkey solution encompasses the complete process of designing,
manufacturing, installing, and commissioning EHV Cables for the power transmission networks. From Initial feasibility studies to
final handover, it involves engineering expertise, project management, and quality assurance. This comprehensive approach ensures
efficient and reliable transmission of electricity over long distances, contributing to the stability and resilience of the electrical grid by
adopting highest quality and safety standards.

For detail technical parameters refer our EHV Cable Catalogue.
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REGIONAL & BRANCH OFFICES:

NORTH - REGIONAL OFFICE: Corporate Office: QRG Towers, 2D, Sector-126, Expressway, Noida-201304, Tel: 0120-3331000, Delhi: Tel: 011-47676700,
23888200, Chandigarh: Tel: 0172-4232400-401, Dehradun: Tel: 0135-6670202, Noida / Haryana: Tel: 0120-3331000, Ludhiana: Tel: 0161-4676000 / 24,
Jammu: Tel: 0191-2478330, 2479330, Sri Nagar: Tel: 0194-2490431, Jaipur: Tel: 0141-3914645, 3988210 Jodhpur: Tel: 0291-9214201640 / 45,
Lucknow: Tel: 0522-6672100, Kanpur: Tel: 0512-6710400, 6710409

EAST - REGIONAL OFFICE: Kolkata: ICC Tower, 5th Floor, 4 India Exchange Place, Kolkata-700001, Tel: 033-40129851 / 52, Bhubaneshwar: Tel: 0674-
6668101/102/103/104, Guwahati: Tel: 0361-2134521, 2458923, 2460355, Siliguri: Tel: 0353-2525907, Ranchi: 0651-2244861, 2244862, 2244864,
2244868, 2244869, Jamshedpur: Tel: 0657-6542492, 09234369436, Patna: Tel: 0612-2207221, 2207222, 2207223, 2655518

WEST - REGIONAL OFFICE: Mumbai: 1271, Solitaire Corporate Park, Bldg. No. 12, 7th Floor, Andheri - Ghatkopar Link Road, Chakala, Andheri (East), Mumbai-
400093. Ph.: 022 - 67298600-602, Ahmedabad: Tel: 079-40061111, 40060738-740, Indore: Tel: 0731-2572340-41, 4009998 (Airtel), Rajkot: Tel: 0281-
2481112, 2921212, Nagpur: Tel: 0712-2240932, 2242692, 2242699 Pune: Tel: 020-64016413 / 14, Raipur: Tel: 0771-4243400 / 01, Surat: Tel: 0261-
2350137, 9979890137, Jabalpur: Tel: 0761-4064491

SOUTH - REGIONAL OFFICE: Chennai: Sigapi Achi Building, No. 18 / 3, 6th Floor, Rukmani Lakshmipathy Road, Egmore, Chennai-600008, Tel: 044-42280600,
605, Bangalore: Tel: 080-49075000, Goimbatore: Tel: 0422-4550200, 2305199, 2306199, Hyderabad: Tel: 040-27533372, 27533355, 27533632,
66320407/0408/6401/6402, Kochi: Tel: 0484-4099000, Vizag: Tel: 0891-6514339, Vijayawada: Tel: +91-9247058847/57, Calicut: 0495-4019194, Madurai:
0452-4267022, Trivandrum: 0471-4015323, Trichy: 09944460160

REPRESENTATIVE OFFICES: ¢ Goa ® Solapur ® Gwalior ® Kathmandu e Bhopal

Actual products may vary in colour, design, description and colour combination etc.
Although every effort has been made to ensure accuracy in the compilation of the technical detail within this publication. Specifications & performance
data are constantly changing. Current details should therefore be checked with Havells Group.

Havells India Ltd. a
Corp Office: QRG Towers, 2D, Sector-126, Expressway, Noida-201304 (U.P)

Ph. +91-120-3331000, E-mail: marketing@havells.com, www.havells.com

Consumer Care No.: 08045 77 1313

Join us on Facebook at www.facebook.com/havells and share your ways to save the planet!
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