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Fioneer Electrocables (F) Lid started s commescial producton in the vear 1988 ai Biralragar
&Iﬂcpdilﬁh ared b steadBy and pressivel) grovwn o become a leading producer af all bpe of Wines
he.

Due %o our quadsty and competitve pricng PIONEER CABLE has become the first chodoe of
mast aleciricians, architects and engineers

The faciory I= well squipped to marufacture & tesl products in coedosmily with Natioral &
Intermationsl standinds or bo any spedal requinement af ozstamer. Our team of engineens & consultants
ensume that 2 cables ase made to the highest of qualiyy and for almost o decades we have an

carstanding recond of frouble free serdices,

Verious technical indoemation of our product heve been induded in the cataloge to assst in
sefection of suisbhe product. On enquing o technical persormel will be plessed 1o provide all kinds
af technical assistance and glher services as mequired, Cur motio is fo delight our customsers with
ast of our qualiey & services

Siree our company complies with £50 9001 standard I becomes impetative bo ensune the besl
uaality producss o our valued customers within the country and |n giobal market,

We are continisaush) warking towards maldng our customers delighted with our service &
procuct qLiaiy

_ﬁﬁﬁkm

# First manufacturer fo manufacture mulBcore cables up to 500 sg.mm. and single com upio
1000 5, v,

Fire# cable compary in Nepal to adhleve quality ceritficate of IS0 S00E now upgraded o 5001
Firsl mamsdachirer ol XLPE [rmilaled Power Caliles.
Fired mamuetacharer of Aerial Bimdied Conducior Cablias.

Pﬂw vl

- Cables ane made from high conducBuity, electrobfic grade snnealed Copper bening
prurity > 90 9% and comforming to the 5 BLIOVES 6360 Standams,

Aluminbuen @ Eleciricady pure Aheminhem wires of EC grades s wsed accoedirg o the applcation
eorifirming 1o the 5 31 30BS 6360 standards.
- Spedally formulshed PWC compouand s imported fram warld's most renubed company
h:E:mpl.Lﬁﬂmﬂﬁdnudmwm‘mmilhmphmmdﬁﬁﬂﬂhﬂﬁ-ﬁm
shandands,

PVC
XLFE - Sllane grade RLPE compound with high dielectric strength and LIV resistance =
Sitesel

g

* ¥

imparied fam rencaned suppliers like Borouge & LG Chemicals,

¢ Armouring sifp and wire confirming o 153975 is sourced from reputed Indiar
rnandfnctusers wish S mark,
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OUR OTHER PRODUCTS

1. Multistrand House Wiring Cable: These cable are used in domestic single
phase wiring. It is made of fine wires as per IS 694 & NS 342. The wires are
twisted to give more strength to prevent from wire breakage & hence heating.

2. Concentric Cable: itis used from Pole to Meter a service drop cable for the end
user foruseona400/230V uniground system.

3. Single & Multicore Cable: These cables are used in 3 phase application to
power machine tools, appliances, control panels, machinery and these cables
are made as perIS8130, 1S 694.

4. Power & Control Cables: These cables are used in industrial application for
supplying low voltage power to machines and are made as per IS8130, IS 1554
(1)IS7098(1).

5. Telecom Cable:
a) Pair Cables upto 300 pair with/without tinned copper conductor ,
with/withoutarmouring, with/without messenger.
b) Self supporting Drop Wire with 40% conductivity Copper coated steel
wire as per BS4087 to meet the requirements of Nepal Telecom.
c) 2 Pair Self supporting Distribution Wire (SD Wire)
d) House wire and Jumper Wire

6. Submersible 3 core Flat Cables with flexible copper conductor as per IS 694
with specially formulated abrasion resistant PVC impervious to water, oil etc.

7. Auto Cable & Battery Cable as per BS 6862 and IS 2465 with heat resistant
PVCInsulation as approved by automative industry.

8. Aerial Bundled Cable Conductor as per BS 7870 (5) and IS 142555 with XLPE
insulation to meet the standards of Nepal Electricity Authority and various
Indian Electricity Boards.

9. Overhead Transmission Conductors like ACSR, AAC, AAC, AAAC conductors
upto 500 sq.mm. as per BS 215/1S 398/NS 259 are available. We are regular
supplier to transmission conductors to Nepal Electricity Authority (NEA).

10. Instrumentation Cable as per IS: 1554, 1S:3975, 1S:5831 with braided /taped
screening, drain wire, and cable construction so as to give maximum flexibility
to the customers.
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TESTS & QUALITY CONTROL

Haw Materinls Conirol

All revy maaterials undergo rigorcus testing for their sultability n the mamuiacturing process.
PICIEER has latd down its own specifications for these raw materlsls afler years of experiance In
Bne with the requinemsents of natlcnal & Irmematonal slandards and po compromise & allowed, A
highly qualified and experienced group of lechnicians ensure thal no substandard material & wsed
in the manufscturing of Pioneer Cables.

Procesas Control

A team of tralned Chuality Contral Enginecrs ane engaged In checking process varizhles in eveny
manufacturing step. Army deviation from standard process spectfication s immaediasely brougint o the
notice of Shop foor Supervicors and comective action: 8 taken without any delay. Follestng chart
explaing the salient features of the process inspection carmed oul In our works:

Process Checks
Stranding a. Surlace of conducior, mamber of wires, wice dia, mila and
dimersions of conducor. Iy
b, Comdurioe Resistmnoe
imthtl'l.li.:l'.F'LE.Fﬂ:" a. Surfece, thicmess and concentridly of insalstion and dimensions
il insadated conducine
b, Spark lestimg.
Lawdrg-up &, Direction of lay sequerse of cores, lay length, cincularily of cable
: aind dis ouer

L DO,
Thickness of PVC tapes, thickness of Bner sheath,
Extnided’ PYC Irmer Sheath surface, thicdmess of inner sheath and diamefer over Inner sheath.

Arenoiaring Murrber and dinensions of armour wines, direcson of lay, un@omniiy
and diameber ower armouring.
Oty Sheath . ﬂﬂmmﬂmmﬂmﬁmmmdmﬁh
b, Embossing®rinting of compansy’s name and voltage grade af cabile.
Final Testing Ench and every dnam of cable Is fesied o5 per scheme of testing and

inspectlon. as specifiad In Bureau of Indian Standard relewvani
elandards.

Picture of Flant/Lab
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NEPAL STANDARD FOR MULTISTRAND (NS 344)
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INDIAN STANDARD CERTIFICATE FOR MULTISTRAND (IS 694)
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ISO CERTIFICATE
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Certifacicte af Regestrarion
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PVC INSULATED POWER & CONTROL CABLE
TYPICAL EXAMPLES OF DESIGN & CONSTRUCTION

AS PER IS 1554 (1)
Power Cahble Control Cable
Steel Sirip, Armouned Siee] Sirlp, Armouned
et ] per 1S5
130 Conductor; -
x Conduoctiuity,
i Electraltic Cirnde L-I:q:lmij::'r___
L pe
foor
SE31 Inner E-h:.u.ti
BT l DHEE
AFTS
Gﬁubud-ﬁtrm-
eath: BE31 Chiter Shieath
ET1 o ﬁ

Hmlh:uﬂtm
Insulation
Sheath
Shieathi

Core ldentificatlon

For Power Cables and Candrod Cables up o

5 cores, the cones ane identified by different

colours as per 15 1554

Single cone Fl:ad Biack, “Yelloay cr Blus

2 oore . Red and Black

3 come . FRad, Yellow and Black

A% core - Red, Yelow Blue snd red uoed
nangtral cose in Black

& come ; Red Yellow, Blue and Black

5 com= - Ford Yobiow, Blue, Bladk and Grey

Whare the mumbers of cores exceed 5, o
adjpoemi crees ane blue for neferenoe and yelow
$or dinection in each lsyer, The remaining cones
i emch laper are grey.

Lin i (i B et

Mokl ittt e

Classification of PVYC Compound

H.“Emdmtmn'i&mmhl'
35C
TG
rC

Praduct Code

As per 15 1554 [ Part - | [ 1984, the peoduct

is coded by aiphabets -

H.h.lmlhrrtllum En“ﬂwumj 2 ]
alxoreiniars nea f oI,

F—".-'c insulatbon

¥
Sized round wine armour I
Steel sirip armouar F
Steal double rouind wise ammaonr WA
Steed double siip armour FF
FVC culer sheath ¥
Al wire armour AN

This prodiect code is stenciled on the sudace
off the drurm flamge.
Moie = Corducior m-rmnﬂ:ﬂn-rw lassifed as

% : strand
B A ~ebranded crcular
T I secior shaped

Mot = The enteh sarges Sl Porssts sl Conteod caldis can be m'!ni.lld Farms Aetandant Loy Smeas [FRLSS

shiaeing. Theces Selbkd ans abies masiilotied o gy Inlernalizesl

wid B B340, 1EC DO e
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TABLE 1: PROPERTIES OF COPPER AND ALUMINIUM

Copper Copper | Aluminium | Alumini
Properties Annealed Hard Hard um
drawn drawn ¥4 Hard
Conductivity (%) 100 97 61 61
Density at 20°C (gm/cc) 8.89 8.89 2.703 2.703
Coeft. Of Linear Exp. (/°C x 10) 17 17 23 23
Melting point (°C) 1083 1083 659 659
Specific heat (Cal/gm) 0.092 0.092 0.23 0.23
Thermal conductivity at 0-100°C 0.9 0.9 0.54 0.54
(cal/cm/sec/°C) ' ' ' '
Resistivity at 20°C (micro ohm-cm) 1.724 1.771 2.845 2.845
/T%Tp coeff. of Resistance at 20°C ( 0.00393 | 0.00381 |  0.004 0.004
Ultimate Tensile Stress (Kg/mm?) 053 420 14.8-19 115155
(Approx)
Young's modulus, (Kg/mm2) 12600 7000 7000

TABLE 2: COMPARISON BETWEEN COPPER AND ALUMIMIUM CONDUCTOR

Particulars Copper | Aluminium
For Equal Resistance
1.Area ratio for round conductor 1 1.61
2. Diameter ratio for round conductor 1 1.27
3. Weight Ratio 1 0.48
For Equal Current & Temp. Rise
1. Area ratio for round conductor 1 1.39
2. Diameter ratio for round conductor 1 1.18
3. Weight Ratio 1 0.42
For Equal Diameter
1. Resistance ratio 1 1.61
2. Current carrying capacity 1 0.78

<>
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TABLE 3: RESISTANCE OF CONDUCTORS AS PER IS 8130

Area Maximum resistance of Conductor at 20°C
, Copper Conductor Aluminium
mm Plain Wires Tinned Wires (ohm/km)
(ohm/km) (ohm/km)
1.0 18.1 18.2 -
1.5 12.1 12.2 18.1
2.5 7.41 7.56 12.1
4.0 4.61 4,70 7.41
6.0 3.08 3.11 4.61
10.0 1.83 1.84 3.08
16.0 1.15 1.16 1.91
25.0 0727 0.734 1.20
35.0 0.524 0.529 0.868
50.0 0.387 0.391 0.641
70.0 0.268 0.270 0.443
95.0 0.193 0.195 0.320
120.0 0.153 0.154 0.253
150.0 0.124 0.126 0.206
185.0 0.0991 0.100 0.164
240.0 0.0754 0.0762 0.125
300.0 0.0601 0.0607 0.100
400.0 0.0470 0.0475 0.0778
500.0 0.0366 0.0369 0.0605
630.0 0.0283 0.0286 0.0469
800.0 0.0221 0.0224 0.0367
1000.0 0.0176 0.0177 0.0291

TABLE 4: RESISTANCE CORRECTION FACTOR AT DIFFERENT TEMPERATURES

o Temperature Correction Factor
Temperature °C —
Copper Aluminium

5 0.9411 0.9396
10 0.9607 0.9597
15 0.9804 0.9798
20 1.0000 1.0000
25 1.0197 1.0202
30 1.0392 1.0403
35 1.0589 1.0604
40 1.0786 1.0806
45 1.0982 1.1008
50 1.1179 1.1209
55 1.1375 1.1410
60 1.1572 1.1612
65 1.1768 1.1814
70 1.1965 1.2015
75 1.2161 1.2216
80 1.2358 1.2418
85 1.2555 1.2620

<>
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ENGINEERING INFORMATION & USEFUL 3-PHASE FORMULAE

1. Phase current in 3-Phase Star Connection = Line Current

2. Phase current in 3-Phase Delta Connection = Line Current/1.732

x 1 xLi x x
3. KW= KVAXPower factor = H.P.x746 _ Line amps XLine volts X 1732 x p.f.
1000 x efficiency 1000
4 KVA = KW _ H.Px746 _Lineamps % Linevoltsx 1.732
p.f 1000x% efficiency* p.f 1000
KW x 1000 _ KVAx1000 _ H.P x 746

5. Current Line in 3 phase AC= = =
Linevolts x 1.732p.f  Linevolts x 1.732  Linevolts x 1732 x efficiency X p.f

H.P x 746

6. Current in Single Phase AC = .
Linevolts X p.f Xefficiency

_ KWx1000 x efficiency_VA*1000x efficiency< p.f _ Lineamps* Linevolts X 1.732 X efficiencyX p.f
746 746 746

1. HP

8. Voltage Drop:
a. Voltage Drop in 3-Phase AC Circuit, per km = 1.732 x Line Amps x Resistance of 1 Core at t°C
b. Voltage Drop in DC or 1-Phase AC Circuit, per km = 2 x Line Amps x Resistance of 1 Core at t°C

Note: (1) Formula 8(a) & 8(b) strictly apply when the load power factor is unity. Where the load
power factor is not unity the formulae may be used with reasonable accuracy for conductor
size upto 70 mm®.

(2) Safely permissible Voltage Drop should be in single phase = 2.5% of 230V and
in 3-phase =2.5% of 400V.

9. Short Circuit Rating, 1y, =E
t

Where,
L = Short circuit current in kilo amps during the time t.
K = Constant for G.P. PVC insulated cables for Aluminium K=0.076 & for Copper K=

0.115, For H.R. PVC insulated cables for Aluminium K=0.069 & for Copper K=0.104,
For XLPE insulated cable for Aluminium K=0.094 & Copper K=0.1448.

A = Cross sectional area of conductor in sq.mm.

t = Duration of short circuit in second.

TABLE 5: STANDARD WIRE GUAGE

SWG | mm SWG mm SWG mm SWG mm SWG mm
11 2.9464 19 1.0160 27 0.4160 35 0.2134 43 | 0.0914
12 2.6416 20 0.9144 28 0.3759 36 0.1930 44 | 0.0813
13 2.3368 21 0.8128 29 0.3454 37 0.1727 45 | 0.0711
14 2.0320 22 0.7112 30 0.3150 38 0.1524 46 | 0.0610
15 1.8288 23 0.6096 31 0.2946 39 0.1321 47 | 0.0508
16 1.6256 24 0.5588 32 0.2743 40 0.1219 48 | 0.0406
17 1.4224 25 0.5080 33 0.2540 41 0.1118 49 | 0.0306
18 1.2192 26 0.4572 34 0.2337 42 0.1016 50 | 0.0254

<lo>
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GENERAL NOTES ON CURRENT CARRYING CAPACITY OF CABLES

Following main factors affects the current carrying capacity of a cable:

1. Conductor Material
Basically the conductor material decides the current carrying capacity. Therefore, the current
carrying capacities of copper cables are different from the current carrying capacities of
Aluminium cables with the same conditions.

2. Conductor Cross Sectional Area
Conductor Cross Sectional Area decides the capacity of the rate of electrons flow through
the conductor. Therefore, the current carrying capacity increases when the cross section area
of the conductor increases.

3. Insulation Material
Insulation Material decides the conductor operating temperature limits and therefore the
current carrying capacity varies according to the insulation material.

Conductor Material Insulation Material Conductor Ope.ra.t llzg
Temperature Limit/°C
70°C General purpose PVC 70°C
Copper / Aluminium 80°C Heat resistant PVC 85°C
90°C Thermosetting (XLPE) 90°C

4. Number of Cores in the Cable
Each current carrying core contributes heat to warm up the cable and therefore, the current
carrying capacity reduces as the number of phase conductors in the same multicore cable is
increased.

5. Method of Installation of Cables for one Circuit
The method of installation of cables in one circuit decides the current carrying capacity of
the conductor since, the heat emission depends on the method of installation. e.g. Current
carrying capacity of a cable inside a non-metallic conduit or trunking is less than when the
same cable is in the open air.

6. Ambient Temperature (Surrounding Temperature of air or soil)
If the surrounding temperature is higher than the standard Ambient Temperature (40°C for
air & 30°C for ground/soil), then the current carrying capacity should be corrected by the
relevant correction factors. Because, when the surrounding temperature increases the rate of
heat emission of the cable becomes slow.

7. Grouping of Cables sets in different circuits
When numbers of cables in different circuits are grouped together, each set of cables
contributes heat for total temperature rise. Therefore, the current carrying capacity should be
corrected using the grouping correction factors accordingly.

8. Bonding of Armour of Single Core Armoured Cables

If single core armoured cables are bonded at both ends, then it results in circulating current.
In such case, the cable must be derated to 70% as circulating current generates heat.

<>
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Installation Methods of single-core and multi-core cables
In Domestic and Industrial and Industria wiring

Methad 1
i) Sheaibed Cables "Clippad Dired™ o or "Lapinig im s en-melallic serfaag™

iy Sheathe Cabdes * Eml:lfd-d-nd -:Ilrt'-:-l-l} in masonry. Hn-:l-.'ul:l-rl._ conemin, plsier®

Method 2
il Siegle srew non-sheathed Cables in maiade or non-meiallic crudwsi

_BRp e

(110, Sheddied Cables in dicts oo volde Fomed By the Bwilding siductiuie
£ Dhas persmgiar is gradser Ben 5 cibly averal] diamasser or sumof ilirraginrs|

(I Cabdes inirankin ll-“l"-ﬂl!‘lﬁ-l"ﬂ'ﬂ-ldl'l ihee o

Eimmmm

Method 3
Ll'l:h:l'ﬁlﬂ in Coradul in i:rrn.l:: Il-uul.|1||-.: 'l'-I"

Method 4 R
Shepthed Cabbes on & perforared cable ray |__ _-| &
Ty with hobes occupy af beas 3%l warface srea) R

Method 5
Cables Saspended froe air

Pl A0 ¥ Frase Segk Cnre Do rpsn. by Ll o BV Feaem i Yreill or Tla Fomain
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Installation Thumb Rule

Basic factors to be considered for cable installation:

- Proper selection of the cable as per given design.

- Identification of the starting point of the cable before unrolling form the drum.

- Arrangement of the axial movement of the drum before unrolling.

- Complete arrangement of cable laying path (cable trench/cable duct/cable tray etc.)
including all accessories and materials.

- Actual measurement of cable length to be installed, with the addition of 10% as spare
and termination length.

- Calculation of bending radius of the cables if bending is encountered in the cable route.
Wherever possible bending radius 12 times the overall diameter of the cable should be
maintained but in any case it should not be less than 8 times. At very low temperatures,
PVC Compound becomes stiff and brittle so cable should not be bent to very small
radius or struck hard.

- Marking and cutting of cable length using appropriate cutting tools.

- Meggering of the cut length of cable to ensure the continuity and insulation value.

- Laying/pulling the cable without any mechanical shears and injuries.

- Arrangement of the cut length for all metallic components including metal armour at
both ends of the cable.

- Proper and skillful splicing of the cable at both ends.

- Corresponding size cable sockets are mandatory for all cables above 6 mm®.

- Cable socket must be fixed with suitable crimping tools.

- All incoming and outgoing terminating points of cable in panels must be weather or
vermin proof.

- All cable inside panels & DBs must be tightened in proper way.

- Cable route marking arrangement is mandatory in all underground installations.

- After installation, a D.C. voltage test is to be carried. Each core should be tested at 4 kV
against others and the armour, the latters connected to earth. The voltage should be
increased gradually to full value and maintained continuously for 15 minutes. No
Breakdown of insulation should occur during test.

@ Pioneer Electrocables (P.) Ltd.



CONTINUOUS CURRENT RATINGS

The current ratings given are based on the following conditions of laying: -

Maximum Conductor Temperature : 70°C for G.P.PVC Insulated cables.
85°C for H.R.PVC Insulated cables.
90°C for XLPE Insulated cables.

Ground temperature : 30°C
Ambient air temperature :40°C
Thermal resistivity of soil for PVC/ XLPE : 150(cm°C)/w

Depth of laying : 750mm
(for cable laid direct in ground and ducts)

Type of Installation
Twin, Three and Multi-core cable : Laid single
Single core cable : 3 cables in close trefoil formation

Rating Factors

In actual practice the condition of installation may be different than those given above.
Therefore to determine the continuous current rating under the actual operating conditions, the
tabulated current rating should be multiplied by the appropriate rating factors given in table 5 -
13.

Note: For cables with heat resistant (Type C) insulation the continuous current ratings are
increased as follows:
1) In ducts and ground by 14 percent.
2) In air by 20 percent.

TABLE 6: RATING FACTORS FOR GROUPING OF SINGLE CORE CABLES LAID
DIRECT IN GROUND IN HORIZONTAL FORMATION.
(3 Cables in Trefoil Touching in RYB Formation)

Number SPACING

qf Circuit Touching 15c¢cm 30cm 45cm 60cm

in group
2 0.76 0.81 0.86 0.88 0.89
3 0.66 0.71 0.77 0.81 0.83
4 0.61 0.64 0.72 0.77 0.80
5 0.56 0.60 0.68 0.73 0.76
6 0.53 0.56 0.66 0.72 0.76
7 0.51 0.55 0.64 0.69 0.74
8 0.48 0.53 0.63 0.68 0.74
9 0.46 0.52 0.62 0.67 0.73
10 0.45 0.51 0.60 0.66 0.73
11 0.44 0.50 0.59 0.66 0.72
12 0.43 0.49 0.59 0.65 0.72

TABLE 7 : RATING FACTORS FOR VARIATION IN GROUND TEMPERATURE FOR
CABLE LAID DIRECT IN GROUND AND DUCT.

Ground temperature (°C) RIS 20 25 30 35 40 45 50
Rating factor 117 | 112 | 1.06 | 1.00 | 0.94 | 0.87 | 0.79 | 0.71

<G>
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TABLE 8: RATING FACTORS FOR MULTI CORE CABLE LAID ON RACKS IN AIR.
(With Cable Touching)

No. of Number of cable per rack
racks 1 2 3 6 9
1 1.00 0.84 0.80 0.75 0.73
2 1.00 0.80 0.76 0.71 0.69
3 1.00 0.78 0.74 0.70 0.68
6 1.00 0.76 0.72 0.68 0.66
TABLE 9: RATING FACTORS FOR VARIATION IN AMBIENT AIR TEMPERATURE
Air temperature (°C) 20 25 30 35 40 45 50
Rating factor for PVC 1.32 1.25 1.16 1.09 1.00 0.90 0.81
Rating factor for XLPE - - - - 1.00 0.95 0.20
TABLE 10:RATING FACTORS FOR VARIATION IN DEPTH OF LAYING IN GROUND.
(Single Core)
Depth of laying
Upto 1800
. (mm) 750 900 1050 1200 1500 & above
Size
Up to 25mm? 1.00 0.99 0.98 0.97 0.96 0.95
2
Above2Smm” &upto | 4, | 98 | 097 | 096 | 0.94 0.93
300mm
Above 300mm? 1.00 0.97 0.96 0.95 0.92 0.91
TABLE 11: RATING FACTORS FOR VARIATION IN DEPTH OF LAYING.
(Twin and Multicore Cables Laid In Single Way Ducts)
Deph U 400
of pto 5400 or
laying 750 900 | 1050 | 1200 | 1500 | 1800 | 2700 | 3600 | 4500 more
(mm)
Rating | 450 | 099 | 098 | 097 | 096 | 095 | 092 | 091 | 090 | 0.89
factor

TABLE 12: RATING FACTORS FOR GROUPING OF TWIN AND MULTICORE CABLES

LAID DIRECT IN GROUND.

T;);'l :Sf Spacing w‘}ﬁ?ﬁ;ﬁ;ﬁ horizontal Spacing when laid in trefoil

gl.l:up Tougc hin 1Scm | 30cm | 45cm | 60cm | Touching | 15cm | 30cm | 45cm | 60cm
2 0.79 082 | 087 | 0.90 | 091 0.81 0.84 | 0.88 | 0.90 | 0.91
3 0.69 075 | 0.79 | 0.83 | 0.86 0.69 073 | 0.79 | 082 | 0.85
4 0.62 069 | 075 | 0.79 | 0.82 0.60 067 | 073 | 0.76 | 0.78
5 0.58 065 | 0.72 | 0.76 | 0.80 0.55 061 | 0.67 | 0.71 0.73
6 0.54 061 | 069 | 0.75 | 0.78 0.51 057 | 0.63 | 067 | 0.69
7 0.52 059 | 068 | 0.73 | 0.77 0.48 054 | 059 | 063 | 0.64
8 0.50 057 | 066 | 0.72 | 0.75 0.45 051 | 057 | 059 | 0.61
9 0.47 0.55 0.64 0.7 0.74 0.44 048 | 0.54 | 0.56 0.58
10 0.46 054 | 063 | 0.70 | 0.74 0.42 046 | 051 | 054 | 0.56
11 0.45 053 | 063 | 0.69 | 0.73 0.41 045 | 050 | 053 | 0.55
12 0.44 0.52 0.62 0.68 0.73 0.40 045 | 049 | 052 0.54
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TABLE 13: RATING FACTORS FOR VARIATION IN THERMAL RESISTIVITY OF SOIL.
(Twin and multicore cables)

Nominal Thermal resistivity of soil in (cm°C)/w Thermal resiitivity of soil in
area of (Cable laid direct in ground) (em*C)iw
Conduct (Cable laid in single way duct)
or (mm°) 100 120 150 200 100 120 150 200
15 1.10 1.05 1.00 0.92 1.05 1.03 1.00 0.96
2.5 1.10 1.05 1.00 0.92 1.05 1.03 1.00 0.96
4 1.10 1.05 1.00 0.92 1.05 1.03 1.00 0.96
6 1.10 1.05 1.00 0.92 1.05 1.03 1.00 0.96
10 1.10 1.06 1.00 0.92 1.05 1.03 1.00 0.95
16 1.12 1.06 1.00 0.91 1.06 1.03 1.00 0.95
25 1.14 1.08 1.00 0.91 1.07 1.04 1.00 0.95
35 1.15 1.08 1.00 0.91 1.08 1.04 1.00 0.94
50 1.15 1.08 1.00 0.91 1.08 1.04 1.00 0.94
70 1.15 1.08 1.00 0.90 1.08 1.04 1.00 0.94
95 1.15 1.08 1.00 0.90 1.08 1.04 1.00 0.94
120 1.17 1.09 1.00 0.90 1.09 1.05 1.00 0.94
150 1.17 1.09 1.00 0.90 1.09 1.05 1.00 0.93
185 1.18 1.09 1.00 0.89 1.10 1.05 1.00 0.93
240 1.18 1.09 1.00 0.89 1.10 1.05 1.00 0.92
300 1.18 1.09 1.00 0.89 1.10 1.05 1.00 0.92
400 1.19 1.10 1.00 0.89 1.11 1.06 1.00 0.92
500 1.19 1.10 1.00 0.89 1.1 1.06 1.00 0.92
630 1.19 1.10 1.00 0.89 1.11 1.06 1.00 0.92

TABLE 14: RATING FACTORS FOR GROUPING OF TWIN AND MULTICORE CABLES
LAID IN DUCTS OR PIPES.

Number | Spacing when laid in horizontal formation Spacing when laid in trefoil
of ducts | Touching 30cm 45cm 60cm Touching 30cm 45cm
grl(?up
2 0.88 0.90 0.92 0.93 = = =
3 0.81 0.84 0.87 0.89 - 2 .
4 0.77 0.80 0.84 0.87 0.76 0.79 0.81
5 0.73 0.78 0.82 0.85 - S =
6 0.71 0.76 0.81 0.84 0.67 0.71 0.74
7 0.69 0.74 0.80 0.83 = - =
8 0.67 0.72 0.79 0.82 = = =
9 0.65 0.71 0.78 0.81 0.58 0.61 0.63
10 0.65 0.71 0.78 0.81 = = =
11 0.64 0.70 0.77 0.81 = c ~
12 0.63 0.70 0.77 0.81 0.54 0.57 0.60
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TABLE 15: SINGLE CORE PVC INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR (AS- IS:1554(1))

Cond. Thickness Inner | Dimension Outer Max. D.C. Approx. A.C. Approx . Short Circuit
Area Min. No. Insulation Thick- | of Amour Thickness Approx. 0.D. Approx. Net W.Of Cable resistance Eaiistance lcapacitance/phase] Current Rating rating for 1
of wires Arm [Un-Arm| ness | Wire/Strip | Arm [ Un-Arm | Am [ Un-arm Arm | Un-arm at20°C at70°C Arm_[Un- Arm| In Ground In Duct In air Sec.
mm? No. mm mm mm mm mm mm Kg/km Ohm/km Ohm/km pfkm Amps Amps Amps KA (rms)
Al/Cu | Al | cu | Al/Cu | Al/Cu | Al/Cu Al Al/Cu | Al/Cu | Al/Cu | Al/Cu Al Al Cu Al Cu Al Cu Al/Cu | Al/Cu | Al Cu Al Cu Al Cu Al Cu
4 1.0 [ 1.0 | 13 1.0 NA 1.4 1.24 1.8 10.7 8.3 139 165 82 103 741 4.61 8.9 5.52 - 0.57 | 31 39 | 30 | 38 | 27 | 35 | 0.304 | 0.46
6 10 ] 1.0 1.3 1.0 NA 14 1.24 1.8 11.6 9.2 168 205 102 139 4.61 3.08 5.54 3.69 - 0.67 39 49 37 48 35 44 | 0456 | 0.69
10 1.0 [ 70 | 13 1.0 NA 1.4 1.24 1.8 125 10.1 198 260 124 186 3.08 1.83 3.70 2.19 0.67 0.83 | 51 65 | 51 64 | 47 | 60 | 0.760 | 1.15
16 70 [ 70 1.3 1.0 NA 14 1.24 1.8 13.2 10.8 225 322 149 246 1.91 1.15 2.30 1.38 0.8 0.97 66 85 65 83 64 82 | 1220 | 1.84
25 70 | 7.0 1.5 1.2 NA 1.4 1.24 1.8 14.8 12.4 292 443 200 351 1.20 0.727 1.44 0.87 0.83 1.0 8 | 110 | 84 | 110 | 84 | 110 | 1.900 | 2.88
35 70170 | 15 1.2 NA 1.4 1.24 1.8 15.8 134 340 556 239 455 0.868 | 0.524 1.04 0.627 | 0.95 115 | 100 | 130 | 100 | 125 | 105 | 130 | 2.66 | 4.08
50 70170 | 17 1.4 NA 1.4 1.24 1.8 17.6 15.2 421 706 305 590 0.641 0.387 0.77 0463 | 0.95 126 | 120 | 155 | 115 | 150 | 130 | 165 | 3.8 5.75
70 19 | 19 1.7 1.4 NA 1.4 14 1.8 19.6 16.8 529 959 385 815 0.443 0.268 0.532 0.321 1.12 1.32 140 | 190 | 135 | 175 | 155 | 205 | 5.32 8.05
95 19 | 19 1.9 1.6 NA 4x1.0 1.4 1.8 20.9 18.9 637 1217 | 497 1077 0.32 0.193 | 0.385 | 0.231 117 1.36 | 175 | 220 | 155 | 200 | 190 | 245 | 7.22 10.9
120 19 | 19 1.9 1.6 NA 4x1.0 1.4 2.0 22.4 20.8 738 1467 | 606 1335 | 0.253 | 0.153 | 0.305 | 0.184 1.28 149 | 195 | 250 | 170 | 220 | 220 | 280 | 9.12 13.8
150 19 | 19 2.1 1.8 NA 4x1.0 1.4 2.0 24.3 22.7 877 1799 724 1646 0.206 0.124 0.249 0.149 1.32 152 | 220 | 280 | 190 | 245 | 250 | 320 | 11.4 17.3
185 | 37 | 37 2.3 2.0 NA 4x1.0 1.4 2.0 26.4 24.8 1038 | 2166 | 876 | 2004 | 0.164 | 0.0991 | 0.199 | 0.120 1.3 1.47 | 240 | 305 | 210 | 260 | 290 | 370 | 144 21.3
240 37 | 37 25 2.2 NA 4x1.0 14 2.0 29.1 274 1292 | 2713 | 1093 | 2514 0.125 | 0.0754 | 0.152 | 0.0912 1.37 154 | 270 | 345 | 225 | 285 | 335 | 425 | 18.2 27.6
300 37 | 37 2.7 2.4 NA 4x1.0 1.56 2.0 32.1 30.0 1560 | 3381 1322 | 3143 0.100 | 0.0601 0.123 | 0.0739 14 160 | 295 | 375 | 245 | 310 | 380 | 475 | 22.8 34.5
400 | 61 | 61 3 2.6 NA 4x1.0 1.56 2.2 36 34.2 1935 | 4388 | 1686 | 4139 | 0.0778 | 0.0470 | 0.0975 | 0.0592 1.5 170 | 325 | 400 | 275 | 335 | 435 | 550 | 30.4 | 46.0
500 | 61 | 61 3.4 3.0 NA 4x1.0 1.56 2.2 39.6 37.8 2390 | 5444 | 2109 | 5163 | 0.0665 | 0.0366 | 0.0767 | 0.0468 | 1.46 1.63 | 345 | 425 | 295 | 355 | 480 | 590 | 38.0 | 57.7
630 | 61 | 61 3.9 34 NA 4x1.0 1.72 24 44.7 427 3052 | 6857 | 2696 | 6501 | 0.0469 | 0.0233 | 0.0614 | 0.0379 | 1.45 1.64 | 390 | 470 | 320 | 375 | 550 | 660 | 479 | 725
800 | 91 | A1 3.9 34 NA 4x1.0 1.88 24 49.4 4741 3699 | 8352 | 3287 | 7940 | 0.0367 | 0.0221 | 0.0510 | 0.0314 | 1.65 1.87 | 440 | 530 | 345 | 405 | 600 | 725 | 60.8 | 92.0
1000 | 91 | 91 3.9 34 NA 4x1.0 2.04 2.6 53.7 51.5 4466 | 10521 | 4010 | 10065 | 0.0291 | 0.0176 | 0.0420 | 0.0271 | 1.76 2.05 | 490 | 590 | 370 | 435 | 720 | 870 | 76.0 | 115.0
TABLE 16: 2 CORE PVC INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR (AS-1S:1554(1))
Cond.Min. |Insulation| Inner Dimension p Max. D.C. Approx. A.C. Approx . o
Area No. of Thick- | Thick- | of Armour WS Approx O.D. Approx. Net W1.Of Cable resistance at repsFiJstance at capacitance/phase Current Rating Shor} C';Cu't
wires ness ness Wire Strip Arm Un-arm Arm |Un-arm Arm Un-arm 20°C operating temp. 70°C| Arm | Un-arm | In ground In Duct In air rating for 1 sec.
mm? No. mm mm mm mm mm mm mm Kg/km Kg/km Ohm/km Ohm/km uf/ km Amps Amps Amps KA(rms)
Al/Cu | Al Cu | Al/Cu | AlCu Al/Cu Al/Cu Al/Cu Al/Cu | Allcu Al Cu Al Cu Al Cu Al Cu Al/Cu | Al/Cu | Al Cu Al Cu Al Cu Al Cu
25 1.0 | 1.0 0.9 0.3 1.4 1.24 1.8 148 | 130 | 436 477 199 230 12.1 7.41 14.5 8.87 0.13 0.13 25 | 32 | A 27 | 21 27 | 019 0.288
4 1.0 | 1.0 1.0 0.3 1.4 1.24 1.8 16.1 14.3 | 502 554 242 294 741 4.61 8.9 5.52 0.14 0.14 32 | 4 27 | 3 | 27 | 35 | 0.304 0.46
6 1.0 | 1.0 1.0 0.3 1.4 1.24 1.8 18.1 16.3 | 633 707 316 390 4.61 3.08 5.54 3.69 0.16 0.16 40 | 50 | 34 | 44 | 35 | 45 | 0.456 0.69
10 1.0 | 7.0 1.0 0.3 1.4 1.24 1.8 195 | 17.7 | 734 858 384 508 3.08 1.83 3.70 2.19 0.18 0.18 55 | 70 | 45 | 58 | 47 | 60 | 0.760 1.15
16 70 | 7.0 1.0 0.3 4x0.8 1.4 1.8 175 | 164 | 533 729 325 521 1.91 1.15 2.30 1.38 0.19 0.19 70 | 90 | 58 | 75 | B9 | 78 1.22 1.84
25 70 | 7.0 1.2 0.3 4x0.8 14 2.0 20.1 19.4 687 991 453 757 1.20 0.727 1.44 0.87 0.22 0.22 90 | 115 | 76 97 78 | 105 | 1.90 2.88
35 70 | 7.0 1.2 0.3 4x0.8 1.4 2.0 215 | 20.8 | 796 1226 | 538 972 0.868 0.524 1.04 0.627 0.24 024 | 110 | 140 | 92 | 120 | 99 | 125 | 2.66 4.03
50 70 | 7.0 1.4 0.3 4x0.8 1.4 2.0 241 | 234 | 976 1549 | 676 1249 0.641 0.387 0.77 0.463 0.24 024 | 135 | 165 | 115 | 145 | 125 | 155 | 3.80 5.75
70 19 19 1.4 0.3 4x0.8 1.56 2.0 26.7 | 25.6 | 1207 | 2072 | 842 1707 0.443 0.268 | 0.532 0.321 0.26 0.26 | 160 | 205 | 140 | 180 | 150 | 195 | 5.32 8.05
95 19 19 1.6 0.4 4x0.8 1.56 2.2 30.1 29.4 | 1501 2668 | 1122 | 2289 0.32 0.193 0.384 0.231 0.26 0.26 190 | 240 | 170 | 215 | 185 | 230 | 7.22 10.09
120 19 19 1.6 04 4x0.8 1.56 2.2 321 | 314 | 1743 | 3209 | 1309 | 2775 0.253 0.153 | 0.304 0.134 0.28 028 | 210 | 275 | 190 | 235 | 210 | 265 | 9.12 13.8
150 19 19 1.8 0.4 4x0.8 1.72 2.4 34.7 34 2053 | 3906 | 1577 | 3430 0.206 0.124 0.248 0.149 0.28 0.28 | 240 | 310 | 210 | 270 | 240 | 305 | 11.4 17.3
185 37 | 37 2.0 0.5 4x0.8 1.88 24 38 37 | 2461 | 4744 | 1914 | 4197 0.164 | 0.0991 | 0.198 0.120 0.28 028 | 275 | 350 | 240 | 300 | 275 | 350 | 144 21.3
240 37 37 2.2 0.5 4x0.8 2.04 2.6 43 42 3034 | 5891 2425 | 5282 0.125 0.0754 | 0.152 0.0912 0.28 028 | 320 | 405 | 275 | 345 | 325 | 410 | 182 27.6
300 37 | 37 24 0.6 4x0.8 2.20 2.8 465 | 45.6 | 3636 | 7297 | 2964 | 6625 0.100 | 0.0601 | 0.122 | 0.0739 0.29 0.29 | 355 | 430 | 305 | 385 | 365 | 465 | 22.8 34.5
400 61 61 2.6 0.7 4x0.8 2.36 3.2 52.3 | 51.8 | 4495 | 9461 | 3782 | 8748 | 0.0778 | 0.0470 | 0.096 | 0.0592 0.29 0.29 | 385 | 490 | 345 | 425 | 420 | 530 | 30.4 46.0
500 61 61 3.0 0.7 4x0.8 2.84 3.4 587 | 57.6 | 5419 | 9558 | 4732 | 8871 | 0.0605 | 0.0366 | 0.076 | 0.0468 0.29 0.29 | 415 | 520 | 365 | 460 | 455 | 575 | 38.0 575
630 61 61 34 0.7 4x0.8 2.84 3.8 648 | 64.4 | 6875 | 12247 | 6012 | 11384 | 0.0469 | 0.0283 | 0.061 0.0379 0.29 0.29 | 460 | 565 | 405 | 510 | 520 | 655 | 47.9 72.5
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TABLE 17: 3 CORE PVC INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR. (AS-IS:1554(1))

Approx

Cond. .| Inner | Dimension Outers 0D. : . Max. D.C. Approx. A.C. . i o
Area | Min. No. lTr;]slgLitle%g Thick- | of Armour Thickness Approx. 0.0 Approx. Net WLOT Cable resistance resistance at capacitance/phase Current Rating Shor}oflqcsletcratlng
of wires ness Wire Strip Arm  [Un-Arm| Arm |Un-arm Arm Un-arm at20°C operating temp.70°C|  Arm ‘ Un-arm In ground In Duct In air '
mm?2 No. mm mm mm mm mm mm mm Kg/km Kg/km Ohm/km Ohm/km pf/ km Amps Amps Amps KA (rms)
Al/Cu | Al | Cu | Al/Cu | Al/Cu Al/Cu Al/Cu | Al/Cu | Al/Cu | Allcu Al Cu Al Cu Al Cu Al Cu Al/Cu Al/Cu Al Cu Al Cu Al Cu Al Cu
2.5 1.0 | 1.0 0.9 0.3 1.4 1.24 1.8 15,5 | 13.7 | 469 521 220 272 12.1 7.41 14.5 8.87 0.355 0.355 21 27 18 | 24 | 18 | 24 | 0.19 0.288
4 1.0 [ 1.0 1.0 0.3 1.4 1.24 1.8 16.8 | 15.0 | 555 663 272 380 7.41 4.61 8.9 5.52 0.395 0.395 28 | 36 | 23 | 30 | 23 | 30 | 0.304 0.46
6 1.0 | 1.0 1.0 0.3 1.4 1.24 1.8 19 172 | 694 806 354 466 4.61 3.08 5.54 3.69 0.435 0.435 35 | 45 | 30 | 38 | 30 | 38 | 0.456 0.69
10 1.0 [ 7.0 1.0 0.3 1.4 1.24 1.8 21.0 | 189 | 827 1014 | 435 622 3.08 1.83 3.70 2.19 0.495 0.495 46 | 60 | 39 | 50 | 40 | 52 | 0.760 1.15
16 70 | 7.0 1.0 0.3 4x0.8 1.4 1.8 20.2 | 19.1 679 972 432 725 1.91 1.15 2.30 1.38 0.56 0.56 60 | 77 | 50 | 64 | 51 66 1.22 1.84
25 70 | 70 1.2 0.3 4x0.8 1.4 2.0 225 | 21,5 | 868 1324 | 597 1053 1.20 0.727 1.44 0.87 0.62 0.62 76 | 99 | 63 | 81 70 | 90 1.90 2.88
35 70 1 7.0 1.2 0.3 4x0.8 1.4 2.0 242 | 235 | 1009 | 1661 719 1371 0.868 | 0.524 1.04 0.627 0.66 0.66 92 | 120 | 77 | 99 | 86 | 110 | 2.66 4.03
50 70 | 7.0 14 0.3 4x0.8 1.56 2.0 27.6 26.5 | 1292 | 2151 914 1773 0.641 0.387 0.77 0.463 0.7 0.7 110 | 145 | 95 125 | 105 | 135 | 3.80 5.75
70 19 [ 19 1.4 04 4x0.8 1.56 2.2 309 | 30.0 | 1593 | 2889 | 1200 | 2496 | 0.443 | 0.268 | 0.532 0.321 0.73 0.73 135 | 175 | 115 | 150 | 130 | 165 | 5.32 8.05
95 19 | 19 1.6 0.4 4x0.8 1.56 2.2 341 | 332 | 1974 | 3723 | 1542 | 3291 0.32 0.193 | 0.385 0.231 0.76 0.76 165 | 210 | 140 | 175 | 155 | 200 | 7.22 10.09
120 19 [ 19 1.6 04 4x0.8 1.72 2.2 37.3 | 362 | 2352 | 2750 | 1821 | 4019 | 0.253 | 0.153 | 0.305 0.184 0.78 0.78 185 | 240 | 155 | 195 | 180 | 230 | 9.12 13.8
150 19 19 1.8 0.5 4x0.8 1.88 24 41.0 40.0 | 2791 5571 2229 | 5009 0.206 0.124 0.249 0.149 0.795 0.795 210 | 270 | 175 | 225 | 205 | 265 11.4 17.3
185 | 37 | 37 2.0 0.5 4x0.8 1.88 2.6 449 | 443 | 3306 | 6732 | 2740 | 6166 | 0.164 | 0.0991 | 0.198 0.120 0.81 0.81 235 | 300 | 200 | 255 | 240 | 305 | 14.1 21.3
240 | 37 | 37 2.2 0.6 4x0.8 2.20 2.8 50.7 | 49.8 | 4193 | 8477 | 3496 | 7780 | 0.125 | 0.0754 | 0.152 | 0.0912 0.82 0.82 275 | 345 | 235 | 295 | 280 | 355 | 18.2 27.6
300 | 37 | 37 2.4 0.6 4x0.8 2.36 3.0 56.0 | 55.1 | 5025 | 10516 | 4268 | 9759 | 0.100 | 0.0601 | 0.123 | 0.0739 | 0.825 0.825 | 305 | 385 | 260 | 335 | 315 | 400 | 22.8 34.5
400 | 61 | 61 2.6 0.7 4x0.8 2.52 34 62.7 | 62.0 | 6255 | 13652 | 5429 | 12826 | 0.0778 | 0.0470 | 0.0975 | 0.0592 0.83 0.83 335 | 425 | 290 | 360 | 375 | 455 | 304 46.0
500 | 61 | 61 3.0 0.7 4x0.8 2.84 3.6 701 | 69.3 | 7774 | 17048 | 6827 | 16101 | 0.0605 | 0.0366 | 0.0767 | 0.0468 1.1 1.1 355 | 440 | 315 | 390 | 405 | 500 | 38.0 57.5

TABLE 18: 3.5 CORE PVC INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR.(AS-IS:1554 (1))

Cond.Min. ' Inner Dimension Quter Approx O.D. Approx. Net Wt.Of Cable Max. D.C. Approx AC. Approx Current Rating Short Circuit
A N Ingulatlon Thick- s Thickness resistance at reS|st_ance at capacitance/Phase ating for 1
- Thickness 4 i N operating temp . 9
wires ness Wire Strip | Arm |Un-Arm| Arm {Un-Arm Arm Un-arm 20°C 70°C Arm Un-arm | Inground In Duct In air sec.
mm?2 No. mm mm mm mm mm mm mm Kg/km Kg/km Ohm/km Ohm/km pf km Amps Amps Amps KA (rms)
AllCu | Al | Cu Al/Cu Al/Cu Al/Cu Al/Cu | Al/Cu | Al/Cu | Allcu Al Cu Al Cu Al Cu Al Cu Al/Cu Al/Cu Al | Cu [ Al | Cu | Al | Cu Al Cu
25 7 170 1.211.0 0.3 4x0.8 14 2.0 24 234 | 983 | 1536 | 692 | 1245 1.2 0.727 1.44 0.873 0.86 0.86 76 | 99 | 63 | 81 70 | 90 | 1.90 | 2.88
35 7170 1.2/1.0 0.3 4x08 1.4 2.0 26.1 | 254 | 1150 | 1900 | 818 | 1568 | 0.868 | 0.525 1.04 0.629 0.98 0.98 92 [ 120 | 77 | 99 | 86 | 110 | 2.66 | 4.03
50 7 170 1.4/1.2 0.3 4x0.8 1.56 2.0 294 | 28.3 | 1451 | 2463 | 1051 | 2063 | 0.641 0.387 0.77 0.465 1 1 110 | 145 | 95 | 125 | 105 | 135 | 3.80 | 5.75
70 19 | 19 1.41.2 04 4x0.8 1.56 2.2 33 32 | 1784 | 3298 | 1372 | 2886 | 0.443 | 0.268 | 0532 | 0.322 1.16 1.16 135 | 175 | 115 | 150 | 130 | 165 | 5.32 | 8.05
95 19 | 19 1.6/1.4 0.4 4x08 1.56 2.2 37 36 | 2273 | 4313 | 1782 | 3817 | 0.320 | 0.193 | 0.385 | 0.233 1.18 1.18 163 | 210 | 140 | 175 | 155 | 200 | 7.22 | 10.09
120 | 19 | 19 1.6/1.4 0.5 4x0.8 1.72 24 40.5 40 | 2720 | 5350 | 2187 | 4817 | 0.253 | 0.153 | 0.305 | 0.185 1.31 1.31 185 | 240 | 155 | 195 | 180 | 230 | 9.12 | 13.8
150 | 19 | 19 1.8/1.4 0.5 4x08 1.88 24 44.3 | 43.3 | 3175 | 6387 | 2549 | 5761 0206 | 0124 | 0249 | 0.15 1.28 1.28 210 | 270 | 175 | 225 | 205 | 265 | 11.4 | 17.3
185 | 37 | 37 2.01.6 0.5 4x08 2.04 2.6 48.9 | 47.9 | 3855 | 7869 | 3166 | 7180 | 0.164 | 0.0991 | 0.198 | 0.121 1.3 1.3 235 | 300 | 200 | 255 | 240 | 305 | 141 | 21.3
240 | 37 | 37 2.211.6 0.6 4x0.8 2.20 3.0 55 55 | 4845 | 9862 | 4069 | 9086 | 0.125 | 0.0754 | 0.152 | 0.094 1.34 1.34 275 | 345 | 235 | 295 | 280 | 355 | 182 | 27.6
300 | 37 | 37 2.41.8 0.6 4x08 2.36 3.2 60.6 | 60.1 | 5743 | 12160 | 4952 | 11369 | 0.100 | 0.0601 | 0.123 | 0.075 1.37 1.37 305 | 385 | 260 | 335 | 315 | 400 | 22.8 | 345
400 | 61 | 61 2.6/2.0 0.7 4x0.8 2.68 34 69.1 | 68.2 | 7042 | 15635 | 6242 | 14834 | 0.0778 | 0.0470 | 0.0975 | 0.061 1.43 1.43 335 | 425 | 290 | 360 | 375 | 455 | 304 | 46.0
500 | 61 | 61 3.02.2 0.7 4x0.8 2.84 3.8 76.9 | 764 | 8920 | 19633 | 7968 | 18681 | 0.0605 | 0.0366 | 0.0767 | 0.049 1.41 1.41 355 | 440 | 315 | 390 | 405 | 500 | 38.0 | 57.50

<>
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TABLE 19: 4 CORE PVC INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR. (AS-1S:1554(1))

. . Outer Approx. A.C. Approx .

Qond. Insulation '”.”er Dimension Thickness Approx. 0.D. Approx. Net Wi. Of Cable ng. b.C. re‘;?stance at capacitgr?ce/phase Current Rating Short Circuit
Area Min. No. Thickness Thick- | of Armour resistance at operating temp rating for 1 sec
of wires ness Wire Strip Arm |Un-Arm| Arm |Un-arm Arm Un-arm 20°C 70°C ' Arm Un-arm In ground In Duct In air '

mm? No. mm mm mm mm mm Mm mm Kg/km Kg/km Ohm/km Ohm/km p i/ km Amps Amps Amps KA (rms)

Al/Cu | Al | cu Al/Cu Al/Cu Al/Cu Al/Cu | Al/Cu [ Al/Cu | Allcu Al Cu Al Cu Al Cu Al Cu Al/Cu Al/Cu Al | Cu [ Al Cu | Al Cu Al Cu
25 1 1 0.9 0.3 1.4 1.24 1.8 165 | 147 552 614 253 335 12.1 741 14.5 8.87 0.355 0.355 21 27 | 18 | 24 | 18 | 24 | 0.19 | 0.288
4 1 1 1.0 0.3 1.4 1.24 1.8 176 | 157 638 735 320 417 7.41 4.61 8.9 5.52 0.395 0.395 28 | 3 | 23 | 30 | 23 | 30 0.3 0.46
6 1 1 1.0 0.3 1.4 1.24 1.8 18 17.1 792 941 419 568 4.61 3.08 5.54 3.69 0.435 0.435 3 | 45 | 30 | 38 | 30 | 39 | 046 0.69
10 1 7 1.0 0.3 4x08 1.4 1.8 21.7 | 205 824 1058 | 517 767 3.08 1.83 3.70 219 0.495 0.495 46 | 60 | 39 | 50 | 40 | 52 | 0.76 1.15
16 717 1.0 0.3 4x0.8 1.4 2.0 221 | 214 822 1214 | 555 947 1.91 1.15 2.30 1.38 0.56 0.56 60 | 77 | 50 | 64 | 51 66 1.22 1.84
25 717 1.2 0.3 4x08 1.4 2.0 25.3 25 1060 | 1668 | 748 | 1356 1.20 0.727 1.44 0.87 0.62 0.62 76 | 99 | 63 | 81 70 | 90 1.90 2.88
35 717 1.2 0.3 4x08 1.4 2.0 27.6 | 26.9 | 1261 2129 | 907 | 1775 | 0.868 | 0.524 1.04 0.627 0.66 0.66 92 | 120 | 77 | 99 | 86 | 110 | 2.66 4.03
50 717 1.4 04 4x0.8 1.56 2.2 33.0 31 1593 | 2740 | 1215 | 2362 | 0.641 0.387 0.77 0.463 0.7 0.7 110 | 145 | 95 | 125 | 105 | 135 | 3.80 5.75
70 19 | 19 1.4 0.4 4x08 1.56 2.2 351 | 344 | 1910 | 3711 | 1530 | 3259 | 0.443 | 0.268 | 0.532 | 0.321 1.16 1.16 135 | 175 | 115 | 150 | 130 | 165 | 5.32 8.05
95 19 | 19 1.6 0.4 4x08 1.72 24 394 | 387 | 2527 | 4859 | 2012 | 4344 0.32 0.193 | 0.384 | 0.231 1.18 1.18 165 | 210 | 140 | 175 | 155 | 200 | 7.22 10.9
120 19 | 19 1.6 0.5 4x0.8 1.88 24 431 | 421 | 3004 | 5935 | 2400 | 5331 0.253 | 0.153 | 0.304 | 0.184 1.31 1.31 185 | 240 | 155 | 195 | 180 | 230 | 9.12 13.8
150 19 | 19 1.8 0.5 4x08 1.88 2.6 47 46.4 | 3538 | 7245 | 2913 | 6620 | 0.206 | 0.124 | 0.248 | 0.149 1.28 1.28 210 | 270 | 175 | 225 | 205 | 265 | 11.4 17.3
185 37 | 37 2.0 0.6 4x0.8 2.04 2.8 521 | 51.5 | 4289 | 8856 | 3609 | 8175 | 0.164 | 0.0991 | 0.198 | 0.120 1.3 1.3 235 | 300 | 200 | 255 | 240 | 305 | 14.1 21.3
240 37 | 37 2.2 0.6 4x0.8 2.36 3.0 59 581 | 5394 | 11107 | 4573 | 10286 | 0.125 | 0.0754 | 0.152 | 0.0912 1.34 1.34 275 | 345 | 235 | 295 | 280 | 355 | 18.2 276
300 37 | %7 24 0.7 4x08 2.52 34 65.8 | 65.7 | 6553 | 13927 | 5755 | 13129 | 0.100 | 0.0601 | 0.122 | 0.0739 1.37 1.37 305 | 385 | 260 | 335 | 315 | 400 | 22.8 34.5
400 61 | 61 2.6 0.7 4x0.8 2.68 3.6 733 | 73.1 | 8080 | 18011 | 7205 | 17136 | 0.0778 | 0.0470 | 0.096 | 0.0592 1.43 1.43 335 | 425 | 290 | 360 | 375 | 455 | 30.4 46.0
500 61 | 61 3.0 0.7 4x08 3.0 4.0 83.1 83 | 10117 | 22483 | 9150 | 21516 | 0.0605 | 0.0366 | 0.076 | 0.0468 1.41 1.41 370 | 440 | 320 | 390 | 540 | 500 | 37.9 57.5

Why you should use Pioneer Power & Control Cables?

= 5 W PN & > B ONNES

= £

Specialization of cables for more than 20 years.

One of the largest plants for manufacture of cables in Nepal.

One of the largest exporters of cables from Nepal.

Product performance guaranteed for five years.

Better compacted and conductive conductors resulting in low power losses and this saves electricity.

Better insulation properties due to high dielectric value from imported PVC compound which are also imprevious to moisture/oil.

Pioneer cables have high mechanical strength and are suitable to lay on slopes and vertical surface.

Pioneer cables are suitable for easy jointing and termination.

Zero failure rate which results in high saving at customers end.

Widest available range and competitive pricing.
100% on time delivery.
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TABLE 20: PVC INSULATED ARMOURED & UNARMOURED CONTROL CABLE WITH COPPER CONDUCTOR. (AS-IS:1554(1))

No.of Cores MQond. Insulation Thickness of Dimension of Outer Thickness Approx O.D. Approx. Net W.Of ng. D.C. Approx. AC resistance Approx Current Rating Shqrt Circu
% Area in. .NO' Thickness inner sheath Armour Cable resistance at at operating temp. capacitance . . rating for 1
of wires Wire Strip Arm Un-Arm Arm Un-arm Arm Un-arm 20°C 70°C per phase in ground In Duct In air Sec.
No. x mm? No. mm mm mm mm mm mm mm Kg/km Kg/km Ohm/km Ohm/km p i/ km Amps Amps Amps KA (rms)
2x1.5 1.0 0.8 0.3 1.4 1.24 1.8 13.6 11.7 411 183 12.1 14.5 0.1 23 20 20 0.173
3x1.5 1.0 0.8 0.3 14 1.24 1.8 14.1 12.3 450 212 121 14.5 0.1 21 17 17 0.173
4x1.5 1.0 0.8 0.3 14 1.24 1.8 14.9 13.1 508 247 12.1 14.5 0.1 21 17 17 0.173
5x1.5 1.0 0.8 0.3 14 1.24 1.8 16.1 14.3 542 278 121 14.5 0.1 21 17 17 0.173
6x1.5 1.0 0.8 0.3 1.4 1.24 1.8 17.1 15.3 607 322 12.1 14.5 0.1 15 13 13 0.173
7x1.5 1.0 0.8 0.3 1.4 1.24 1.8 17.1 15.3 621 332 121 14.5 0.1 14 13 13 0.173
10x1.5 1.0 0.8 0.3 1.4 1.40 1.8 20.8 18.6 838 456 12.1 14.5 0.1 13 11 11 0.173
12x1.5 1.0 0.8 0.3 4x0.8 1.24 1.8 19.8 19.2 723 501 121 14.5 0.1 12 10 10 0.173
14x1.5 1.0 0.8 0.3 4x0.8 1.40 1.8 21.0 20.0 822 558 12.1 14.5 0.1 11 10 10 0.173
16x1.5 1.0 0.8 0.3 4x0.8 1.40 1.8 22.0 21.0 912 626 12.1 14.5 0.1 11 9 9 0.173
19x1.5 1.0 0.8 0.3 4x0.8 1.40 2.0 232 22.4 987 724 12.1 14.5 0.1 10 9 9 0.173
24x1.5 1.0 0.8 0.3 4x0.8 1.40 2.0 26.4 25.8 1225 900 12.1 14.5 0.1 9 8 8 0.173
27x1.5 1.0 0.8 0.3 4x0.8 1.40 2.0 26.9 26.2 1291 968 12.1 14.5 0.1 9 8 8 0.173
30x1.5 1.0 0.8 0.3 4x0.8 1.40 2.0 27.8 27.2 1396 1051 12.1 14.5 0.1 9 7 7 0.173
37x1.5 1.0 0.8 0.3 4x0.8 1.40 2.0 29.7 29.1 1608 1243 12.1 14.5 0.1 8 7 7 0.173
44x1.5 1.0 0.8 0.3 4x0.8 1.56 2.0 33.4 32.3 1925 1468 12.1 14.5 0.1 7 6 6 0.173
52x1.5 1.0 0.8 0.4 4x0.8 1.56 2.0 35.0 34.0 2173 1698 12.1 14.5 0.1 7 6 6 0.173
61x1.5 1.0 0.8 0.4 4x0.8 1.56 2.2 36.9 36.3 2445 1959 12.1 14.5 0.1 6 6 6 0.173
2x2.5 1.0 0.9 0.3 1.4 1.24 1.8 15.0 12.8 477 230 7.41 8.87 0.1 32 27 27 0.288
3x2.5 1.0 0.9 0.3 1.4 1.24 1.8 15.5 13.7 521 282 7.41 8.87 0.1 27 24 24 0.288
4x2.5 1.0 0.9 0.3 1.4 1.24 1.8 16.5 14.7 614 335 7.41 8.87 0.1 27 24 24 0.288
5x2.5 1.0 0.9 0.3 1.4 1.24 1.8 18.0 16.0 674 366 7.41 8.87 0.1 27 24 24 0.288
6x2.5 1.0 0.9 0.3 1.4 1.24 1.8 19.0 17.0 757 426 7.41 8.87 0.1 21 18 18 0.288
7x2.5 1.0 0.9 0.3 1.4 1.24 1.8 19.0 17.0 776 451 7.41 8.87 0.1 20 17 17 0.288
10x2.5 1.0 0.9 0.3 4x0.8 1.40 1.8 23.8 21.1 908 622 7.41 8.87 0.1 18 15 15 0.288
12x2.5 1.0 0.9 0.3 4x0.8 1.40 2 22.8 20.3 972 708 7.41 8.87 0.1 17 14 14 0.288
14x2.5 1.0 0.9 0.3 4x0.8 1.40 2 239 232 1079 795 7.41 8.87 0.1 16 13 13 0.288
16x2.5 1.0 0.9 0.3 4x0.8 1.40 2 25.0 244 1197 892 7.41 8.87 0.1 15 12 12 0.288
19x2.5 1.0 0.9 0.3 4x0.8 1.40 2 26.3 25.7 1336 1010 7.41 8.87 0.1 14 12 12 0.288
24x2.5 1.0 0.9 0.3 4x0.8 1.40 2 30.3 29.7 1651 1264 7.41 8.87 0.1 13 11 11 0.288
27x2.5 1.0 0.9 0.3 4x0.8 1.40 2 30.9 30.3 1750 1366 7.41 8.87 0.1 12 10 10 0.288
30x2.5 1.0 0.9 0.3 4x0.8 1.56 2 32.3 31.3 1923 1487 7.41 8.87 0.1 12 10 10 0.288
37x2.5 1.0 0.9 0.4 4x0.8 1.56 2.2 34.9 34.2 2269 1826 7.41 8.87 0.1 11 9 9 0.288
44x2.5 1.0 0.9 0.4 4x0.8 1.56 2.2 38.9 38.2 2662 2140 7.41 8.87 0.1 10 9 9 0.288
52x2.5 1.0 0.9 0.4 4x0.8 1.56 2.2 40.3 39.9 2985 2474 7.41 8.87 0.1 10 8 8 0.288
61x2.5 1.0 0.9 0.4 4x0.8 1.56 2.2 425 41.9 3385 2821 7.41 8.87 0.1 9 8 8 0.288

Note: We also provide control cable with stranded conductor for 1.5mm
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27/0.53mm and 2.5mm? 7/0.67mm size of wire is used.




L.V. XLPE INSULATED POWER AND CONTROL CABLES

Introduction

XLPE is an abbreviation of Cross Linked Polyethylene. This has been recognized
worldwide as an excellent dielectric for wires and cables. Polyethylene, which is a
thermoplastic material, is converted into a thermosetting material by a process similar to
vulcanization of rubber. By cross-linking, the liner chain structure of Polyethylene is
changed into 3D network structure. By this change, Polyethylene, which has outstanding
dielectric properties, is made resistant to extremes of temperature. The high resistance to
heat deformation and ageing in hot air provides an important advantage in cable ratings
and is of special significance at locations where the ambient temperature is high. These,
along with better resistance to environment stress cracking and low dielectric constant
make XLPE cables suitable for all voltage application.

Advantage of XLPE cables over PVC cable are as under:

1. Excellent Electrical & Physical Properties
High resistance to thermal deformation and the ageing property of XLPE cables
provides higher continuous and short circuit current capacity ensuring higher degree
or reliability over wide range of temperature variations as compared to PVC cables.

Permissible maximum conductor temperature

XLPE Cable PVC Cable
Continuous 90°C 70°C
Short Circuit 250°C 160°C

2. Higher current carrying capacity
XLPE cable can be used, even one size lower PVC cable for the similar application.
Due to higher operating temperature 90°C in case of XLPE than PVC 70°C, current
carrying capacity of XLPE cables of the same size is approximately 30% higher than
that of PVC.

3. Lower Permitivity
Permitivity of XLPE insulation is 2.3, which is less than that of PVC. Therefore,
XLPE cables has lesser charging current then PVC cables.

4. Lower Dielectric Loss
Dielectric loss of XLPE cable is much less and almost constant at all operating
temperatures, compared to other types of cables.

5. System Protection
Due to lower Permitivity of XLPE cables, charging current are considerably lower
than that of PVC cables, which permits coarse setting of Network Protection System.

6. Emergency Overloading
In case of emergency overloading of cables, XLLPE can be overloaded for higher
current and for longer duration.

Emergency Overloading

Max.Permissible Duration of Overloading
Temp XLPE PVC

Total duration for 100 hours per annum. | Total  duration
Operations at the emergency overload | for 4 hours in

XLPE 130°C temperature of 130°C shall not exceed 100 | life time.
PVC 120°C hours in any 12 consecutive months, not

more than 500 hours during the life time of

cables.
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7. Heat Resistant
With cross-linked molecules structure, XLPE cables are excellently ozone resistant
and provide outstanding stability as well as resistant to heat.

8. Mechanical Resistance
Due to thermosetting process XLPE cable has high mechanical properties as
compared to PVC cables.

9. Environmental & Surrounding Protection
Excellent mechanical features of XLPE improves the protection against external
effects. Resistant to acids & alkalies is excellent.

10. Rating Features
XLPE cables carry more current than PVC cables at higher temperatures.

Comparative rating factors are given below:

TABLE-21: RATING FACTOR VARIATION IN AMBIENT AIR TEMPERATURE

Insulating Continuous Operating Temperature
Materials Temperature 40°C 45°C 50°C 55°C
PVC 70°C 1.00 0.90 0.80 0.69
HR-PVC 85°C 1.00 0.94 0.87 0.82
XLPE 90°C 1.00 0.95 0.90 0.84

11. Light Weight
Due to lower specific gravity, XLPE (0.90) cables are comparatively lighter in weight
than PVC (1.35-1.55) cables, therefore there is easy in handling of cables.

12. Cost Saving
Due to lesser diameter and less weight of XLPE cables laying cost and system
supporting accessories cost i.e. cables trays/support is comparatively lower than PVC

cables.

TABLE-22: COMAPARISON OF A.C CURRENT RATING BETWEEN XLPE & PVC
ALUMINIUM CONDUCTOR CABLES

Normal 3 Single Core Cables Multi Core Cables
Secgg?lszrea In ground In air In ground In air
of Conductor (Amps) (Amps) (Amps) (Amps)
(mm®) XLPE | PVC | XLPE | PVC | XLPE | PVC | XLPE | PVC
25 99 86 115 84 95 76 99 70
35 117 100 140 105 116 92 117 86
50 138 120 170 130 140 110 140 105
70 168 140 210 155 170 135 176 130
95 204 175 255 190 200 165 221 155
120 230 195 300 220 225 185 258 180
150 265 220 342 250 255 210 294 205
185 295 240 385 290 285 235 339 240
240 340 270 450 335 325 275 402 280
300 390 295 519 380 370 305 461 315
400 450 325 605 435 435 335 542 375

<>
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TABLE-23: SINGLE CORE XLPE INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR. (AS-IS: 7098(1))

Area M(i:r?.ns& _:_r;}s:gﬁtg;r; _ll_r;]?Ce;_ Digﬁ;ﬁ\m Th(i)clliferss Approx 0.0. Approx. Net Wt.Of Cable re'\gii)t(ér%g ét rAepsFiJsrt(?aXricAe‘ 21 capacﬁgr?ég)/(phase Current Rating Srgﬁrr:g?‘gﬁit
ofwires | Arm |Un-Arm| ness | WireStrip | Arm [Un-Arm| Arm [Un-arm Arm Un-arm 20°C 90°C Arm [ Un-Arm | In Ground In Duct In air Sec.
mm 2 No. mm mm mm mm mm mm mm mm Kg/km Kg/km Ohm/km Ohm/km pf/km Amps Amps Amps KA (rms)
Al/Cu | Al | Cu | AllCu | AlfCu | Al/Cu Al Al/Cu | Al/Cu | Al/Cu | AllCu | Al Cu Al Cu Al Cu Al Cu Al/Cu Al | Cu | Al | Cu Al Cu Al Cu
1.5 1 1 0.7 NA 1.8 9.5 7.0 - 117 - 65 12.1 - 15.5 0.19 27 24 22 0.21
25 1 1 0.7 NA 1.8 10.0 75 134 - 78 741 9.5 0.24 36 32 29 0.36
4 1 1 1 0.7 NA 1.4 1.24 1.8 10.5 8.0 131 156 73 97 7.41 4.61 9.5 5:9 0.29 36 46 32 41 31 40 0.38 | 057
6 1 1 1 0.7 NA 1.4 1.24 1.8 11.0 8.5 152 189 87 124 4.61 3.08 5.9 3.94 0.34 44 57 40 51 39 51 0.57 | 0.86
10 1 7 1 0.7 NA 1.4 1.24 1.8 12.0 9.5 176 233 105 167 3.08 1.83 3.94 2.34 0.32 0.43 59 76 53 68 53 71 0.94 1.4
16 7 7 1 0.7 NA 1.4 1.24 1.8 12.5 10.5 209 300 134 225 1.91 1.15 2.44 1.47 0.38 0.51 76 97 68 87 73 95 1.5 2.3
25 707 1.2 0.9 NA 1.4 1.24 1.8 145 | 11.0 | 287 438 169 | 320 | 1.2000 | 0.7270 | 1.530 | 0.931 | 0.380 0.487 9 | 124 | 86 | 112 | 98 126 | 2.4 36
35 7 4 1.2 0.9 NA 1.4 1.24 1.8 155 | 11.5 | 331 547 203 | 419 | 0.8680 | 0.5240 | 1.110 | 0.671 | 0.423 0.545 114 | 148 | 103 | 133 | 121 152 | 33 5.0
50 707 1.3 1 NA 1.4 1.24 1.8 17.0 | 135 | 406 691 258 | 543 | 0.6410 | 0.3870 | 0.818 | 0.496 | 0.464 0.586 135 | 174 | 122 | 157 | 150 | 189 | 4.7 741
70 (19| 19| 14 1.1 NA 1.4 1.24 1.8 195 | 155 | 523 953 341 | 771 | 04430 | 0.2680 | 0.565 | 0.344 | 0.518 0.643 166 | 213 | 149 | 192 | 187 | 240 | 6.6 | 10.0
9% | 19|19 | 14 1.1 NA 4x1.0 1.4 1.8 200 | 170 | 655 | 1147 | 429 | 1009 | 0.3200 | 0.1930 | 0.409 | 0.248 | 0.587 0.731 198 | 256 | 178 | 230 | 230 | 297 | 9.0 | 13.6
120 [ 19 [ 19| 15 1.2 NA 4x1.0 1.4 1.8 220 | 190 | 767 | 1398 | 538 | 1267 | 0.2530 | 0.1530 | 0.323 | 0.197 | 0.616 0.755 225 | 289 | 203 | 260 | 268 | 346 | 11.3 | 171
150 | 19 | 19 | 17 1.4 NA 4x1.0 1.4 2.0 240 | 21.0 | 907 | 1706 | 652 | 1574 | 0.2060 | 0.1240 | 0.264 | 0.160 | 0.607 0.724 253 | 326 | 228 | 293 | 309 | 390 | 142 | 214
185 |37 | 37 | 19 1.6 NA 4x1.0 1.4 2.0 260 | 23.0 | 1067 | 2071 | 786 | 1914 | 0.1640 | 0.0991 | 0.210 | 0.129 | 0.604 0.705 286 | 366 | 257 | 329 | 360 | 460 | 175 | 264
240 | 37 | 37 2 1.7 NA 4x1.0 1.4 2.0 29.0 | 26.0 | 1322 | 2575 | 989 | 2410 | 0.1250 | 0.0754 | 0.161 | 0.099 | 0.657 0.764 332 | 425 | 299 | 383 | 433 | 552 | 226 | 34.3
300 | 37|37 | 21 1.8 NA 4x1.0 1.56 2.0 31.0 | 28.0 | 1552 | 3213 | 1161 | 2982 | 0.1000 | 0.0601 | 0.129 | 0.080 | 0.689 0.794 376 | 479 | 338 | 431 | 501 | 640 | 28.3 | 429
400 | 61 | 61 24 2 NA 4x1.0 1.56 22 350 | 33.0 | 2015 | 4187 | 1517 | 3970 | 0.0778 | 0.0470 | 0.102 | 0.064 | 0.696 0.823 431 | 544 | 388 | 490 | 596 | 753 | 37.7 | 57.1
500 | 61 | 61 2.6 2.2 NA 4x1.0 1.56 22 38.0 | 36.0 | 2465 | 5187 | 1888 | 4942 | 0.0605 | 0.0366 | 0.0782 | 0.052 | 0.716 0.835 490 | 611 | 441 | 550 | 693 | 865 | 472 | 714
630 | 61 | 61 2.8 24 NA 4x1.0 1.72 22 430 | 40.0 | 2969 | 6481 | 2325 | 6130 | 0.0469 | 0.0283 | 0.0606 | 0.0368 | 0.745 0.859 557 | 684 | 501 | 616 | 814 | 1001 | 59.4 | 90.0
800 | 61 | 61 3.1 2.6 NA 4x1.0 1.72 24 48.0 | 44.0 | 3651 | 7967 | 2931 | 7584 | 0.0367 | 0.0221 | 0.047 | 0.0287 | 0.756 0.890 632 | 762 | 569 | 686 | 968 | 1176 | 755 | 114.3
1000 | 61 | 61 33 2.8 NA 4x1.0 1.88 26 53.0 | 49.0 | 4648 | 10112 | 3650 | 9705 | 0.0291 | 0.0176 | 0.038 | 0.0229 | 0.792 0.922 701 | 828 | 631 | 745 | 1102 | 1299 | 94.3 | 1429
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TABLE-24: 2 CORE XLPE INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR.(AS-IS:7098(1))

Cond. . Dimension Outer Max. D.C. Approx. A.C. Approx ' Short Circuit
Area | Min. No. 'll'r;wfgliit‘e%z Thliglr(]r?gss of Arm Thickness Approx O.D. Approx. Net Wi Of Cable resistance at resistance at capacitance/ Current Rating rating for 1
of Wires Wire Strip Arm |Un-Arm|{ Arm | Un-arm Arm Un-arm 20°C 90°C phase In Ground In Duct In Air Sec.
mm2 No. mm mm mm mm mm mm mm Kg/km Kg/km Ohm/km Ohm/km pf/ km Amps Amps Amps KA (rms)
AllCu | Al | Cu Al/Cu Al/Cu Al/Cu Al/Cu | Al/Cu | Al/Cu | Allcu Al Cu Al Cu Al Cu Al Cu Al/Cu Al | Cu [ Al | Cu [ Al Cu Al Cu
1.5 1 0.7 0.3 1.4 1.24 1.8 13.0 11.0 - 383 - 152 - 12.1 - 15.5 0.051 - 33 - 30 - 29 0.21
2.5 - 1 0.7 0.3 1.4 1.24 1.8 14.0 12.0 - 431 - 187 - 7.41 - 9.5 0.058 - 43 - 39 - 39 - 0.36
4 1 1 0.7 0.3 1.4 1.24 1.8 15.0 13.0 470 520 190 240 741 4.61 9.5 5.9 0.065 43 | 56 | 39 | 50 | 39 51 0.38 | 057
6 1 1 0.7 0.3 1.4 1.24 1.8 16.0 14.0 544 619 229 304 4.61 3.08 5.9 3.94 0.071 55 71 50 64 50 64 0.57 | 0.86
10 1 7 0.7 0.3 1.4 1.24 1.8 18.0 | 15.0 639 763 288 412 3.08 1.83 3.94 2.34 0.081 74 | 92 | 64 | 83 | 67 88 | 094 | 14
16 7 7 0.7 0.3 1.4 1.4 1.8 17.0 15.0 586 492 283 465 1.91 1.15 2.44 1.47 0.088 91 116 | 82 | 104 | 88 113 1.5 2.3
25 7 7 0.9 0.3 4x0.8 1.4 2.0 19.0 18.0 650 953 320 623 | 1.2000 | 0.7270 | 1.530 | 0.931 0.089 120 | 152 | 108 | 137 | 117 | 153 | 24 3.6
35 7 7 0.9 0.3 4x0.8 1.4 2.0 21.0 20.0 750 | 1184 | 390 824 | 0.8680 | 0.5240 | 1.110 | 0.671 0.096 143 | 180 | 129 | 162 | 145 | 186 | 3.3 5.0
50 7 7 1.0 0.3 4x0.8 1.4 2.0 24.0 22.0 890 | 1463 | 480 | 1053 | 0.6410 | 0.3870 | 0.818 | 0.496 0.098 167 | 218 | 150 | 196 | 176 | 226 | 4.7 741
70 19 | 19 1.1 0.3 4x0.8 1.4 2.0 27.0 26.0 1090 | 1954 630 1494 | 0.4430 | 0.2680 0.565 0.344 0.10 204 | 264 | 184 | 238 | 221 | 284 6.6 10.0
95 19 | 19 1.1 04 4x0.8 1.56 22 30.0 29.0 1360 | 2393 | 820 | 1853 | 0.3200 | 0.1930 | 0.409 | 0.248 0.1 245 | 314 | 221 | 283 | 271 | 348 | 9.0 | 13.0
120 | 19 | 19 1.2 04 4x0.8 1.56 2.2 33.0 32.0 1590 | 3055 | 990 | 2455 | 0.2530 | 0.1530 | 0.323 | 0.197 0.1 278 | 357 | 250 | 321 | 316 | 402 | 11.3 | 171
150 | 19 | 19 1.4 04 4x0.8 1.72 22 36.0 35.0 1900 | 3753 | 1190 | 3043 | 0.2060 | 0.1240 | 0.264 | 0.160 0.1 315 | 403 | 284 | 363 | 362 | 461 | 142 | 214
185 | 37 | 37 1.6 0.5 4x0.8 1.72 24 40.0 39.0 2280 | 4340 | 1490 | 3757 | 0.1640 | 0.0991 | 0.210 | 0.129 0.1 356 | 453 | 320 | 408 | 420 | 533 | 17.5 | 26.4
240 | 37 | 37 1.7 0.5 4x0.8 1.88 2.6 43.0 42.0 2530 | 5386 | 1900 | 4756 | 0.1250 | 0.0754 | 0.161 | 0.099 0.1 407 | 518 | 366 | 466 | 497 | 633 | 226 | 34.3
300 | 37 | 37 1.8 0.6 4x0.8 2.04 2.8 50.0 48.0 3330 | 6990 | 2330 | 5990 | 0.1000 | 0.0601 | 0.129 | 0.080 0.12 463 | 583 | 417 | 525 | 578 | 732 | 28.3 | 429
400 | 61 | 61 2.0 0.6 4x0.8 2.36 3.0 56.0 54.0 4100 | 9030 | 2940 | 7870 | 0.0778 | 0.0470 | 0.102 | 0.064 0.12 528 | 658 | 475 | 592 | 678 | 841 | 37.7 | 57.1
500 | 61 | 61 2.2 0.7 4x0.8 2.52 34 62.0 61.0 4950 | 11064 | 3680 | 3680 | 0.0605 | 0.0366 | 0.0782 | 0.052 0.12 592 | 730 | 533 | 657 | 786 | 967 | 47.2 | 714
630 | 61 | 61 24 0.7 4x0.8 2.68 3.6 69.0 68.0 6100 | 13748 | 4670 | 12318 | 0.0469 | 0.0283 | 0.6060 | 0.043 0.1 676 | 814 | 608 | 733 | 913 | 1103 | 59.4 | 90.0
TABLE-25: 3 CORE XLPE INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR. (AS-1IS: 7098(1)

Cond. in. : Dimension Outer Max. D.C. Approx. A.C. . Short Circuit

Area No. of mgﬁg; Th!glr(]r?;,ss of Arm Thickness Approx.0.D. Approx. Net W Of Cable resistance at resistance at capacﬁgr’?éz)/(phase Current Rating rating for 1

ires Wire Strip | Arm_{Un-Arm| Arm_|Un-arm Arm Un-arm 20°C 90°C In Ground In Duct In Air Sec.

mm?2 No. mm mm mm mm mm mm mm Kg/km Kg/km Ohm/km Ohm/km p i/ km Amps Amps Amps KA (rms)
Al/Cu | Al | Cu Al/Cu Al/Cu Al/Cu Al/Cu | Al/Cu | Al/Cu | Allcu Al Cu Al Cu Al Cu Al Cu Al/Cu Al Cu Al Cu Al Cu Al Cu
1.5 - 1 0.7 0.3 1.4 1.24 1.8 14 11 - 417 - 173 - 12.1 - 15.5 0.15 - 25 - 23 - 22 - 0.21
25 - 1 0.7 0.3 14 1.24 1.8 15 12 - 486 - 218 - 741 - 9.5 0.18 - 34 - 31 - 30 - 0.36
4 1 1 0.7 0.3 1.4 1.24 1.8 16 14 513 588 208 283 741 4.61 9.5 5.9 0.22 3 | 44 | 31 | 40 | 31 | 40 | 0.38 | 057
6 1 1 0.7 0.3 14 1.24 1.8 17 15 581 731 233 383 4.61 3.08 5.9 3.94 0.31 43 | 55 | 39 | 50 | 40 | 51 | 057 | 0.86
10 1 7 0.7 0.3 1.4 1.24 1.8 19 17 678 864 324 510 3.08 1.83 3.94 2.34 0.36 57 | 73 | 51 | 66 | 53 | 70 | 094 | 1.4
16 7 7 0.7 0.3 4x0.8 1.24 1.8 21 18 596 | 1109 | 360 653 1.91 1.15 2.44 1.47 0.41 73 | 97 | 66 | 87 | 70 | 90 1.5 2.3
25 7 7 0.9 0.3 4x0.8 1.40 2.0 22 20 790 | 1245 | 410 856 | 1.2000 | 0.7270 | 1.530 | 0.931 0.41 94 | 122 | 65 | 110 | 96 | 123 | 24 3.6
35 7 7 0.9 0.3 4x0.8 1.40 2.0 23 22 930 | 1581 | 510 | 1161 | 0.8680 | 0.5240 | 1.110 | 0.671 0.47 113 | 146 | 102 | 131 | 117 | 151 | 3.3 5.0
50 7 7 1.0 0.3 4x0.8 1.40 2.0 26 25 | 1090 | 1949 | 630 | 1489 | 0.6410 | 0.3870 | 0.818 | 0.496 0.50 133 | 172 | 120 | 155 | 142 | 183 | 4.7 7.1
70 19 [ 19 1.1 0.4 4x0.8 1.56 2.2 30 29 1400 | 2696 870 2166 | 0.4430 | 0.2680 0.565 0.344 0.53 164 | 211 | 148 | 190 | 179 | 231 6.6 10.0
95 19 [ 19 1.1 0.4 4x0.8 1.56 2.2 33 32 | 1720 | 3468 | 1120 | 2868 | 0.3200 | 0.1930 | 0.409 | 0.248 0.61 196 | 253 | 176 | 228 | 221 | 285 | 9.0 | 13.6
120 [ 19 | 19 1.2 0.4 4x0.8 1.56 2.2 36 35 | 2030 | 4227 | 1360 | 3557 | 0.2530 | 0.1530 | 0.323 | 0.197 0.63 223 | 287 | 201 | 258 | 257 | 330 | 11.3 | 174
150 19 | 19 1.4 0.4 4x0.8 1.72 2.4 42 39 2430 | 5209 | 1680 | 4459 | 0.2060 | 0.1240 0.264 0.160 0.60 249 | 321 | 224 | 289 | 292 | 375 | 142 | 214
185 | 37 | 37 1.6 0.5 4x0.8 1.88 2.6 45 44 | 2930 | 6331 | 2090 | 5491 | 0.1640 | 0.0991 | 0.210 | 0.129 0.60 282 | 361 | 254 | 325 | 337 | 430 | 175 | 26.4
240 | 37 | 37 1.7 0.5 4x0.8 2.04 2.8 51 49 | 3650 | 7933 | 2690 | 6973 | 0.1250 | 0.0754 | 0.161 | 0.099 0.63 326 | 416 | 293 | 374 | 399 | 508 | 22.6 | 34.3
300 | 37 | 37 1.8 0.6 4x0.8 22 3.0 56 54 | 4360 | 9850 | 3290 | 8780 | 0.1000 | 0.0601 | 0.129 | 0.080 0.67 367 | 464 | 330 | 418 | 456 | 575 | 28.3 | 42.9
400 | 61 | 61 2.0 0.7 4x0.8 2.52 32 63 61 5440 | 12836 | 4160 | 11556 | 0.0778 | 0.0470 | 0.102 | 0.064 0.67 418 | 521 | 376 | 469 | 530 | 661 | 37.7 | 57.1
500 | 61 | 61 2.2 0.7 4x0.8 2.68 3.6 69 68 | 6590 | 15797 | 5200 | 14407 | 0.0605 | 0.0366 | 0.0782 | 0.052 0.69 470 | 582 | 423 | 524 | 612 | 753 | 472 | 71.4
630 | 61 | 61 24 0.7 4x0.8 2.84 3.8 77.5 | 76.0 | 8190 | 19662 | 6630 | 18102 | 0.0469 | 0.0283 | 0.0606 | 0.043 0.73 529 | 944 | 476 | 580 | 707 | 851 | 59.4 | 90.0

<>
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TABLE-26: 3.5 CORE XLPE INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR. (AS-IS: 7098(1))

Cond. ) Inner Dimension Outer Approx. A.C. . Short Circuit
Area Min. No. lTﬁgLanlosg Thick- of Arm Thickness Approx. O.D. Approx. Net Wi Of Cable resisﬂixc'eDétcéO" c resistance at capacﬁgﬁgz)/(phase Current Rating rating for 1
of Wires ness Wire Strip | Arm _|[Un-Arm| Arm [Un-arm Arm Un-arm 90°C In Ground In Duct In Air Sec.
mm? No. Mm mm mm mm mm mm mm Kg/km Kg/km Ohm/km Ohm/km pf/ km Amps Amps Amps KA (rms)
Al/lCu | Al | Cu Al/Cu Al/Cu Al/Cu Al/Cu | Al/Cu | Al/Cu | Allcu Al Cu Al Cu Al Cu Al Cu Al/Cu Al | Cu | Al [ Cu | Al |Cu Al Cu
25 7 7 0.9/0.7 0.3 4x0.8 1.4 2.0 23.0 | 22.0 | 890 | 1409 | 480 | 1033 | 1.2000 | 0.7270 | 1.538 | 0.931 0.41 94 | 122 | 8 | 110 | 96 | 123 | 24 3.6
35 7 7 0.9/0.7 0.3 4x0.8 1.4 2.0 25.0 | 24.0 | 1030 | 1765 | 580 | 1410 | 0.8680 | 0.5240 | 1.110 | 0.671 0.47 113 | 146 | 102 | 131 | 117 [ 151 | 3.3 5.0
50 7 7 1.0/0.9 0.3 4x0.8 1.4 2.0 28.0 | 27.0 | 1460 | 2230 740 1848 | 0.6410 | 0.3870 0.818 0.496 0.50 133 | 172 | 120 | 155 | 142 | 183 | 4.7 7.1
70 19 | 19 1.1/0.9 0.3 4x0.8 1.56 2.2 33.0 | 32.0 | 1600 | 3112 | 1000 | 2629 | 0.4430 | 0.2680 | 0.565 | 0.344 0.53 164 | 211 | 148 | 190 | 179 | 231 | 6.6 10.0
95 19 | 19 1.11.0 0.4 4x0.8 1.56 2.2 36.0 | 35.0 | 1970 | 4018 | 1290 | 3416 | 0.3200 | 0.1930 | 0.409 | 0.248 0.61 196 | 253 | 176 | 228 | 221 | 285 | 9.0 13.6
120 19 19 1.211.1 0.4 4x0.8 1.72 2.2 40.0 | 39.0 | 2390 | 5035 | 1600 | 4338 | 0.2530 | 0.1530 0.323 0.197 0.63 223 | 287 | 201 | 258 | 257 | 330 | 11.3 | 1741
150 | 19 | 19 1.4/11 0.4 4x0.8 1.72 24 45.0 | 43.0 | 2770 | 6022 | 1930 | 5362 | 0.2060 | 0.1240 | 0.264 | 0.160 0.6 249 | 321 | 224 | 289 | 292 | 375 | 142 | 214
185 | 37 | 37 1.6/1.1 0.5 4x0.8 1.88 2.6 50.0 | 48.0 | 3360 | 7425 | 2420 | 6664 | 0.1640 | 0.0991 0.210 | 0.129 0.6 282 | 361 | 254 | 325 | 337 | 430 | 175 | 264
240 | 37 | 37 1.71.2 0.5 4x0.8 2.04 2.8 56.0 | 55.0 | 4190 | 9268 | 3100 | 8448 | 0.1250 | 0.0754 | 0.161 0.099 0.63 326 | 416 | 293 | 374 | 399 | 508 | 226 | 34.3
300 | 37 | 37 1.8/1.4 0.6 4x0.8 2.2 3.0 61.0 | 60.0 | 4990 | 11237 | 3800 | 10347 | 0.1000 | 0.0601 0.129 | 0.080 0.67 367 | 464 | 330 | 418 | 456 | 575 | 28.3 | 42.9
400 | 61 | 61 2.01.6 0.7 4x0.8 2.52 34 69.0 | 68.0 | 6220 | 14929 | 4840 | 13938 | 0.0778 | 0.0470 | 0.102 | 0.064 0.67 418 | 521 | 376 | 469 | 530 | 661 | 37.7 | 5741
500 61 61 221.7 0.7 4x0.8 2.68 3.6 76.0 | 75.0 | 7570 | 18518 | 6020 | 17415 | 0.0605 | 0.0366 | 0.0782 | 0.052 0.69 470 | 582 | 423 | 524 | 612 | 753 | 472 | 714
630 | 61 | 61 2.41.8 0.7 4x0.8 3.0 4.0 86.0 | 85.0 | 9450 | 23143 | 7710 | 21951 | 0.0469 | 0.0283 | 0.061 0.043 0.73 529 | 944 | 476 | 580 | 707 | 851 | 59.4 | 90.0
TABLE-27: 4 CORE XLPE INSULATED ARMOURED & UNARMOURED CABLE WITH ALUMINIUM/ COPPER CONDUCTOR. (AS-IS: 7098(1)
Cond. 4 Dimension Outer Max. D.C. Approx. A.C. Approx ' Short Circuit
Area | Min. No. lTr;]SlgLi“e%r; Th:ZEr?gss of Arm Thickness Approx. O.D. Approx. Net Wi Of Cable resistance at resistance at capacitance/ Current Rating rating for 1
of wires Wire Strip Am |Un-Arm| Arm |Un-arm Arm Un-arm 20°C 90°C phase In Ground In Duct In Air Sec.
mm? No. mm mm mm mm mm mm mm Kg/km Kg/km Ohm/km Ohm/km pf/km Amps Amps Amps KA(rms)
AllCu | Al | cu Al/Cu Al/Cu Al/Cu Al/Cu | Al/Cu | Al/Cu | Al/Cu Al cu Al cu Al cu Al cu Al/Cu Al cu Al cu Al cu Al Cu
1.5 - 1 0.7 0.3 1.4 1.24 1.8 15.0 | 120 - 458 - 203 - 12.1 - 15.5 0.15 - 25 - 23 - 22 - 0.21
25 1 0.7 0.3 1.4 1.24 1.8 16.0 | 13.0 - 549 259 - 7.41 9.5 0.18 34 31 30 - 0.36
4 1 1 0.7 0.3 1.4 1.24 1.8 17.0 | 15.0 596 700 242 346 741 4.61 9.5 5.9 0.22 34 | 4 | 3 40 | 31 40 | 0.38 0.57
6 1 1 0.7 0.3 1.4 1.24 1.8 180 | 16.0 664 814 289 439 4.61 3.08 5.9 3.94 0.31 43 | 55 | 39 | 50 | 40 | 51 | 057 0.86
10 1 7 0.7 0.3 1.4 1.4 1.8 20.0 | 18.0 | 785 1033 | 378 626 3.08 1.83 3.94 2.34 0.36 57 | 73 | 51 66 | 53 | 70 | 0.94 1.4
16 7 7 0.7 0.3 4x0.8 1.4 1.8 220 | 190 1284 | 1663 | 454 833 1.91 1.15 2.44 1.47 0.41 73 | 97 | 66 | 87 | 70 | 90 | 15 2.3
25 7 7 0.90 0.3 4x0.8 1.4 2.0 240 | 220 950 1632 | 520 | 1204 | 1.2000 | 0.7270 | 1.530 .931 0.41 94 | 122 | 8 | 110 | 96 | 123 | 24 3.6
35 7 7 0.90 0.3 4x0.8 1.4 2.0 26.0 | 25.0 1120 | 1982 | 650 | 1578 | 0.8680 | 0.5240 | 1.110 | 0.671 0.47 113 | 146 | 102 | 131 | 117 | 151 | 33 5.
50 7 7 1.00 0.3 4x0.8 1.56 2.0 29.0 | 28.0 1360 | 2507 | 810 | 2049 | 0.6410 | 0.3870 | 0.818 | 0.496 0.50 133 | 172 | 120 | 155 | 142 | 183 | 4.7 7.1
70 19 | 19 1.10 0.4 4x0.8 1.56 22 33.0 | 32.0 1730 | 3459 | 1110 | 2969 | 0.4430 | 0.2680 | 0.565 | 0.344 0.53 164 | 211 | 148 | 190 | 179 | 231 | 6.6 10.0
95 19 | 19 1.10 0.4 4x0.8 1.56 22 36.0 | 35.0 2130 | 4462 | 1430 | 3910 | 0.3200 | 0.1930 | 0.409 | 0.248 0.61 196 | 253 | 176 | 228 | 221 | 285 | 9.0 13.6
120 | 19 | 19 1.20 0.5 4x0.8 1.72 2.4 41.0 | 39.0 2580 | 5511 | 1790 | 4854 | 0.2530 | 0.1530 | 0.323 | 0.197 0.63 223 | 287 | 201 | 258 | 257 | 330 | 11.3 17.1
150 | 19 | 19 1.40 0.5 4x0.8 1.88 2.6 45.0 | 44.0 3080 | 6787 | 2210 | 6093 | 0.2060 | 0.1240 | 0.264 | 0.160 0.60 249 | 321 | 224 | 289 | 292 | 375 | 14.2 214
185 37 | 37 1.60 0.5 4x0.8 2.04 2.8 50.0 | 49.0 3730 8264 | 2750 | 7484 | 0.1640 | 0.0991 0.210 0.129 0.60 282 | 361 | 254 | 325 | 337 | 430 | 17.5 26.4
240 | 37 | 37 1.70 0.6 4x0.8 2.2 3 56.0 | 55.0 4660 | 10373 | 3530 | 9609 | 0.1250 | 0.0754 | 0.161 | 0.099 0.63 326 | 416 | 293 | 374 | 399 | 508 | 22.6 34.3
300 | 37 | 37 1.80 0.7 4x0.8 2.36 32 62.0 | 61.0 5590 | 12940 | 4330 | 12338 | 0.1000 | 0.0601 | 0.129 | 0.080 0.67 367 | 464 | 330 | 418 | 456 | 575 | 28.3 429
400 | 61 | 61 2.00 0.7 4x0.8 2.68 3.6 70.0 | 69.0 6950 | 16981 | 5510 | 15961 | 0.0778 | 0.0470 | 0.102 | 0.064 0.67 418 | 521 | 376 | 469 | 530 | 661 | 37.7 57.1
500 | 61 | 61 2.20 0.7 4x0.8 2.84 3.8 78.0 | 77.0 8430 | 20877 | 6830 | 19897 | 0.0605 | 0.0366 | 0.0782 | 0.052 0.69 470 | 582 | 423 | 524 | 612 | 753 | 47.2 71.4
630 | 61 | 61 2.40 0.7 4x0.8 3 4 87.0 | 87.0 | 10510 | 31428 | 8700 | 31102 | 0.0469 | 0.0283 | 0.0606 | 0.043 0.73 529 | 944 | 476 | 580 | 707 | 851 | 59.4 90.0

<>
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TABLE-28: XLPE INSULATED CONTROL CABLE WITH COPPER CONDUCTOR (AS-IS:7098 (1))

No. of cores Cond. Min. Insulation Inner Dimension of Quter Approx. Approx. Net Wi Of Max. D.C. Approx. A.C. Approx Current Rating Shqrt Circu
X Area No. of wires Thickness Thickness Arm Thickness 0D. Cable resistance at 20°C | resistance at 90°C | capacitance/phase rating for 1
' Wire Strip Arm [Un-Arm| Arm |Un-Arm|  Arm Un-Arm In Ground | InDuct In air Sec.
Sg. mm No. mm. mm mm mm mm | mm | mm | Kgkm Kg/km Ohm/km Ohm/km pffkm Amps Amps Amps KA(rms)
2x1.5 1.0 0.8 0.3 1.4 124 | 18 14 | 12.0 411 183 12.1 14.5 0.1 23 20 20 0.173
3x1.5 1.0 0.8 0.3 1.4 124 | 18 14 | 12.0 450 212 12.1 14.5 0.1 21 17 17 0.173
4x1.5 1.0 0.8 0.3 14 1.24 1.8 15 13.0 508 247 12.1 14.5 0.1 21 17 17 0.173
5x1.5 1.0 0.8 0.3 1.4 124 | 1.8 16 | 14.0 542 278 12.1 14.5 0.1 21 17 17 0.173
6x1.5 1.0 0.8 0.3 1.4 124 | 18 17 | 15.0 607 322 12.1 14.5 0.1 15 13 13 0.173
7x1.5 1.0 0.8 0.3 1.4 1.24 1.8 17 16.0 621 322 12.1 14.5 0.1 14 13 13 0.173
10x1.5 1.0 0.8 0.3 1.4 140 | 1.8 21 | 19.0 838 456 12.1 14.5 0.1 13 11 11 0.173
12x1.5 1.0 0.8 0.3 4x0.8 124 | 1.8 20 | 19.0 723 501 12.1 14.5 0.1 12 10 10 0.173
14x1.5 1.0 0.8 0.3 4x0.8 1.40 1.8 21 20.0 822 558 12.1 14.5 0.1 1 10 10 0.173
16x1.5 1.0 0.8 0.3 4x0.8 1.40 1.8 22 21.0 912 626 12.1 14.5 0.1 11 9 9 0.173
19x1.5 1.0 0.8 0.3 4x0.8 140 | 20 23 | 230 987 724 12.1 145 0.1 10 9 9 0.173
24x1.5 1.0 0.8 0.3 4x0.8 140 | 20 26 | 26.0 1225 900 12.1 14.5 0.1 9 8 8 0.173
27x1.5 1.0 0.8 0.3 4x0.8 140 | 20 27 | 270 1291 968 12.1 14.5 0.1 9 8 8 0.173
30x1.5 1.0 0.8 0.3 4x0.8 140 | 20 28 | 28.0 1396 1051 12.1 14.5 0.1 9 7 7 0.173
37x1.5 1.0 0.8 0.3 4x0.8 1.40 2.0 30 29.0 1608 1243 12.1 14.5 0.1 8 7 7 0.173
44x1.5 1.0 0.8 0.3 4x0.8 1.56 2.0 34 33.0 1925 1468 12.1 14.5 0.1 7 6 6 0.173
52x1.5 1.0 0.8 04 4x0.8 1.56 | 2.0 35 | 340 2173 1698 12.1 14.5 0.1 7 6 6 0.173
61x1.5 1.0 0.8 0.4 4x0.8 156 | 22 37 | 370 2445 1959 12.1 14.5 0.1 5 6 6 0.173
2x2.5 1.0 0.9 0.3 1.4 124 | 18 15 | 13.0 477 230 7.41 8.87 0.1 32 27 27 2.88
3x2.5 1.0 0.9 0.3 1.4 124 | 1.8 16 | 14.0 521 282 7.41 8.87 0.1 27 24 24 2.88
4x2.5 1.0 0.9 0.3 14 1.24 1.8 17 15.0 614 335 741 8.87 0.1 27 24 24 2.88
5x2.5 1.0 0.9 0.3 1.4 1.24 1.8 18 16.0 674 366 7.41 8.87 0.1 27 24 24 2.88
6x2.5 1.0 0.9 0.3 1.4 124 | 18 19 | 17.0 757 426 7.41 8.87 0.1 21 18 18 2.88
7x2.5 1.0 0.9 0.3 1.4 1.24 1.8 19 17.0 776 451 7.41 8.87 0.1 20 17 17 2.88
10x2.5 1.0 0.9 0.3 4x0.8 140 | 1.8 20 | 210 908 622 7.41 8.87 0.1 18 15 15 2.88
12x2.5 1.0 0.9 0.3 4x0.8 140 | 20 23 | 20.0 972 708 7.41 8.87 0.1 17 14 14 2.88
14x2.5 1.0 0.9 0.3 4x0.8 1.40 2.0 24 23.0 1079 795 741 8.87 0.1 16 13 13 2.88
16x2.5 1.0 0.9 0.3 4x0.8 1.40 2.0 25 24.0 1197 892 7.41 8.87 0.1 15 12 12 2.88
19x2.5 1.0 0.9 0.3 4x0.8 140 | 20 27 | 26.0 1336 1010 7.41 8.87 0.1 14 12 12 2.88
24x2.5 1.0 0.9 0.3 4x0.8 1.40 2.0 30 30.0 1651 1264 7.41 8.87 0.1 13 11 11 2.88
27x2.5 1.0 0.9 0.3 4x0.8 140 | 20 31 | 30.0 1750 1366 7.41 8.87 0.1 12 10 10 2.88
30x2.5 1.0 0.9 0.3 4x0.8 156 | 2.0 33 | 31.0 1923 1487 7.41 8.87 0.1 12 10 10 2.88
37x2.5 1.0 0.9 04 4x0.8 156 | 22 35 | 34.0 2269 1826 7.41 8.87 0.1 11 9 9 2.88
44x2.5 1.0 0.9 0.4 4x0.8 1.56 2.2 39 38.0 2662 2140 7.41 8.87 0.1 10 9 9 2.88
52x2.5 1.0 0.9 04 4x0.8 156 | 2.2 41 | 400 2985 2474 7.41 8.87 0.1 10 8 8 2.88
61x2.5 1.0 0.9 0.4 4x0.8 156 | 22 43 | 420 3385 2821 7.41 8.87 0.1 9 8 8 2.88

<>




TABLE-2%; Single Core ! Multicore Flexible Cables as per 1S 694; 1990

Ared (5q. mm) S| 075 10 | 0| 28 40 [ o0 | TR Bl 2R 350 | 200
Mo, & Hize of Wire Modmm | 1602 242 3202 | MEES | HF 25 A6/ 3 000 ) B A | L2604 19 A 2768 39004
ir | Ox

Single Core Unverall Dinneter
- Unsheathed { Approxi

mim
mm

| Twin Flat  Owerall Width { Appeox)
| Shembed Crverall Heaght (A ppnox)

L A Core i

mm

Shearh Theckmess d Mo
Crverall Diamter (A pprox)

| & Core

Sheath Thickness {Mom., |
Crvgrall Dinmeter (A pprox)

mm
mim

110

%
2.3

244

7

HR
T4

(14
A

.00

1

19
B2

1o
Ik

158

10
L)

1]
120

i Tl 90| L3

4,30 520
I

1.4
11.5

1
40

TABLE-31k single Core Flexible Cables Geaerally Conforming To 15 6941400

Are (5. mm

T

5.0 L2k | 1500 24ik1

Mo & Sze of Wire

Currend DAL

o mim

A

L5

ATHLS

BOELS | TS6LE | WEALE ) 122045

355 415 S0l

L0, {Approx) mm i5.3 i7.9 14,4 28| 245 384
TABLE-31; Three & Four Flexible Cables Generally Conforming To 15 6%94; 15954
| Area fs. mm} 6@ | 1000 | tel | 250 | 350 | S0 | O | 050 | 1200
Mo, & Size of Wire Moomm | B3 | 14003 | 22603 | 3A403 | 8953 | 70543 | 360051 47505 | 60875
O | Ov | O | Or | Or
B | 12604( 1964 | 27600 | 30604

Currem

| 3Cone

Amps

3

1.4

1.0

3T

Shearh Thickness { Mom, |
Chegrall Dhamsster (A pprox)

I4
2.0

2

Wi 120 Lik]

24
4541

i B

M=
:ﬁl-\l
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® Pioneer Electrocables (P.) Ltd.
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HOW TO SELECT LOW VOLTAGE CABLE

Following steps can be used to find the size of single-core or multi-core cables:

Step 1
Find out the current to be drawn through the cable (or protective device rating)

Example:
For 40 H.P., 3 Phase Motor, having efficiency 85%, P.f. 0.80 and line voltage 400V, the
line current require is :

H.P. x 746

L= 1.732 x Line Voltage x efficiency x p.f. [See Page 4 ]

40 x 746
= 1732 x 400e x 0.85 x 0.80. = 03.338 A~ 64 A

Step 2
Decide whether the installation is single phase AC/DC or 3-phase AC

e.g. 3-phase AC.

Step 3
Decide whether the installation is done with single-core or multi-core Cables and decide if

the cable has to be armored (if placed in ground) or unarmored copper cables (if places in
air).

Example:
Multi-core copper cables laid direct in ground i.e. armoured.

Step 4
If the conditions of laying are different from mentioned in Page 7 then apply relevant

correction factors from Table No. 6 — 14.

Example:

Parameters of Laying Table No Standard Actual | Fact
Condition Condition | or

Ground Temperature (Armoured) 7 30°C 40°C | 0.87
Air Temperature (Unarmoured) 9 40°C NR* -
Depth of laying in ground (Single Core) 750mm NR* -
Depth of laying in ground 11 750mm 1.0 | 1.00
(twin & multiple core)

* Not required (NR) for this type of cable in laying; but may be required for other purpose.

Therefore corrected current, I} = I;/C,

64/0.87 =73.56 A
Step 5
Decide whether the cable sets in different circuits will be grouped together. If such
grouping is done select the relevant grouping correction factor from the give table for
grouping correction factors and divide the resulting current in the Step 4 by that grouping
correction factor refer Table 12.

[=I/C

Example:
If Two cable sets of two 3-phase circuits is to be grouped together, laid direct in ground,
single layer and touching
I =73.56/0.79
=03.113 A

<>

@ Pioneer Electrocables (P.) Ltd.



Step 6
Go through the relevant Table No. 15-28 with current carrying capacities and find the

nearest and higher current then the resulting current from the Step 5. And then get the
relevant conductor cross-sectional area for that current.

Example
For the resulting current in the above step (93.113 A) by going through the cable with
current carrying capacities of 3.5 core armoured copper PVC insulated cables

3.5 Core x 25mm? Copper armour cable can be taken for the purpose.

Step 7
Calculate the Voltage drop across the selected cable for the length of installation.

3-phase voltage drop per km = 1.732 x [LR

Where,
I = Line current
R = A.C.Resistance of 1-core cable per km [From Table No. 15-28]

If the voltage drop is less than 2.5% of the nominal supply voltage (For single phase,
nominal supply voltage is 230V and for 3-phase, nominal supply voltage is 400V) then the
selected cable is suitable for the installation.

Otherwise, go to the next higher cross sectional area of the conductor and check whether
the voltage drop is less than the permissible value and repeat until this condition is
satisfied.

Example:
3.5 Core x 25mm’ CU,AR Cable in PVC insulation with 50m in length the,

Voltage Drop in the cable per km 1.732 x 64 x0.873 V =96.770 V

Therefore, Voltage Drop for 50m length 96.770 x 50/ 1000 = 4.838 V

Permissible Voltage Drop =400x2.5/100 = 10
Voltage Drop in the cable < Permissible voltage Drop

There fore, the selected cable cross section is suitable for the purpose.

<G>
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TABLE 33: IMPORATANT BUS BAR DATA

COPPER BUS BAR ALUMINUM BUS BAR
SLZ](:nin S(S:i(;ssal Weight Continuous Current Carrying Capacity in Amps. Weight Continuous Current Carrying Capacity in Amps.
Area 2in (Approx) A.C No of Buses D.C No of Buses (Approx) A.C No of Buses D.C No of Buses
mm Kg/Meter 1 2 3 4 1 2 3 4 Kg/Meter 1 2 3 4 1 2 3 4
I 11 III  |TIS0II | 11 I | 1Iv I I1 I | IIS0II I 11 111 11
12x2 23.5 0.209 110 200 - - 115 205 - - 0.0633 80 140 - - 80 145 -
15x2 29.5 0.262 140 200 - - 145 245 - - 0.0795 95 170 - - 95 175 - -
15x3 44.5 0.396 170 300 - - 175 305 - - 0.120 115 210 - - 115 | 220 - -
20x2 39.5 0.351 185 315 - - 190 325 - - 0.107 120 220 - - 125 | 225 - -
20x3 59.5 0.529 220 380 - - 225 390 - - 0.161 145 270 - - 150 | 280 - -
20x5 99.1 0.882 295 500 - - 300 510 - - 0.268 195 350 - - 200 | 370 - -
25x5 74.5 0.663 270 460 - - 275 470 - - 0.201 180 330 - - 185 | 340 - -
25x3 124.0 1.11 350 600 - - 355 610 - - 0.335 230 430 - - 235 | 440 - -
30x3 89.5 0.796 315 540 - - 320 560 - - 0.242 205 385 - - 220 | 400 - -
30x5 149.0 1.33 400 700 - - 410 720 - - 0.403 270 500 - - 275 | 520 - -
40x3 119.0 1.06 420 710 - - 430 740 - - 0.323 280 500 - - 285 | 525 - -
40x5 199.0 1.77 520 900 - - 530 930 - - 0.538 350 650 - - 360 | 660 - -
40x10 399.0 3.55 760 1350 | 1850 | 2500 770 1400 [2000| - 1.08 515 975 | 1350 | 1800 | 540 | 1000 | 1420 -
50x5 249.0 2.22 630 1100 | 1650 | 2100 650 1150 [1750| - 0.673 425 780 | 1120 | 1500 | 445 | 815 | 1220 -
50x10 499.0 4.44 920 1600 | 2250 | 3000 960 1700 [2500| - 1.35 625 | 1150 | 1600 | 2160 | 655 | 1220 | 1730 -
60x5 299.0 2.66 760 1250 | 1760 | 2400 780 1300 | 1900|2500 | 0.808 500 900 | 1300 | 1730 | 530 | 960 | 1420 | 1850
60x10 599.0 5.33 1060 | 1900 | 2600 | 3500 | 1100 | 2000 |2800 | 3600 1.62 730 | 1330 | 1900 | 2500 | 770 | 1430 | 2030 | 2600
80x5 399.0 3.55 970 1700 | 2300 | 3000 | 1000 | 1800 |2500 |3200 1.08 680 | 1170 | 1650 | 2230 | 700 | 1260 | 1850 | 2400
80x10 799.0 7.11 1380 | 2300 | 3100 | 4200 | 1450 | 2600 |3700 |4800 2.16 940 | 1700 | 2360 | 3150 | 985 | 1840 | 2640 | 3400
100x5 499.0 4.44 1200 | 2050 | 2850 | 3500 | 1250 | 2250 [3150 4050 1.35 820 | 1440 | 2000 | 2600 | 855 | 1550 | 2220 | 2900
100x10 |  999.0 8.89 1700 | 2800 | 3650 | 5000 | 1800 | 3200 [4500 | 5800 2.70 1150 | 2050 | 2800 | 3700 | 1200 | 2240 | 3200 | 4200
120x10 | 1200.0 10.7 2000 | 3100 | 4100 | 5700 | 2150 | 3700 |[5200|6700 3.24 1350 | 2400 | 3250 | 4300 | 1420 | 2700 | 3900 | 5100
160x10 | 1600.0 14.2 2500 | 3900 | 5300 | 7300 | 2800 | 4800 |6900 9000 4.32 1750 | 3000 | 4150 | 5300 | 1850 | 3450 | 5000 | 6500
200x10 | 2000.0 17.8 3000 | 4750 | 6350 | 8800 | 3400 | 6000 |8500 10000] 5.40 2150 | 3650 | 4950 | 6400 | 2300 | 4300 | 6200 | 8100

<>
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TABLE 34: TINNED COPPER FUSE WIRE TABLE TABLE 35: RECOMMENDED CAPICITOR RATINGS

Curr. Rating of Approximate fusing For direct connection to induction motors to improve power factor to
S.W.G | Diameter in mm fuse in Amp current 0.95 or better at all loads
40 0.1219 1.5 3 KVAR rating at motor speed of
39 0.1321 2.5 4 otor H.P | 000 rpm | 1500 rpm | 1000 rpm | 750 rpm 500 rpm
38 0.1524 3 B 2.5 1 1 1.5 2 2.5
37 0.1727 3.5 6 5 2 2 2.5 3.5 4
36 0.1930 4.5 7 7.5 2.5 3 3.5 4.5 5.5
35 0.2134 5 8 10 3 4 4.5 5.5 6.5
34 0.2337 5.5 9 15 4 5 6 75 9
33 0.2540 6 10 20 5 6 7 9 12
32 0.2743 7 11 25 6 7 9 10.5 14.5
31 0.2946 8 13 30 7 8 10 12 17
30 0.3150 8.5 13 40 9 10 13 15 21
29 0.3454 10 16 50 11 12.5 16 18 25
28 0.3759 12 18 60 13 14.5 18 20 28
74 0.4160 13 23 70 15 16.5 20 22 31
26 0.4572 14 28 80 17 19 22 24 34
25 0.5080 15 30 90 19 21 24 26 37
24 0.5588 17 33 100 21 23 26 28 40
23 0.6096 20 38 110 23 25 28 30 43
22 0.7112 24 48 120 25 27 30 32 46
21 0.8128 29 58 130 27 29 32 34 49
20 0.9440 Bl 70 140 29 31 34 36 52
19 1.0160 38 81 145 30 32 35 37 54
18 1.2192 45 106 150 31 33 36 38 55
17 1.4224 65 135 155 32 34 37 39 56
16 1.6256 73 166 160 33 35 38 40 57
Note : 165 34 36 39 41 59
(a) Approximate size of fuse elements composed of tinned copper wire for 170 35 37 40 42 60
use in semi-enclosed fuses. 175 36 38 41 43 61
(b) The figures are an approximate guide only and the current at which the 180 BT 39 42 44 62
fuse will blow will depend upon the construction of the fuse holder in 200 40 42 45 47 67
which the wire is used. 250 45 50 55 60 70

<>



TABLE 36: SIZE OF CAPACITORS IN KVAR REQUIRED FOR GIVEN DEGREE OF

POWER FACTOR CORRECTION PER KW OF LOAD.

Initial power Correction to
factor 0.85 0.90 0.95 0.98 Unity
1 2 3 4 5 6
0.50 1.112 1.248 1.403 1.529 1.732
0.51 1.066 1.202 1.357 1.483 1.686
0.52 1.024 1.160 1.315 1.441 1.644
0.53 0.980 1.116 1.271 1.397 1.600
0.54 0.939 1.075 1.230 1.356 1.559
0.55 0.899 1.035 1.190 1.316 1.519
0.56 0860 0.996 1.151 1.277 1.480
0.57 0.822 0.958 1.113 1.239 1.442
0.58 0.785 0.921 1.076 1.202 1.405
0.59 0.748 0.884 1.039 1.165 1.368
0.60 0.714 0.849 1.005 1.131 1.334
0.61 0.679 0.815 0.970 1.096 1.299
0.62 0.645 0.781 0.936 1.062 1.265
0.63 0.613 0.749 0.904 1.030 1.233
0.64 0.580 0.716 0.871 0.997 1.200
0.65 0.549 0.685 0.840 0.966 1.169
0.66 0.518 0.654 0.809 0.935 1.138
0.67 0.488 0.624 0.779 0.905 1.108
0.68 0.459 0.595 0.750 0.876 1.079
0.69 0.429 0.565 0.720 0.840 1.049
0.70 0.400 0.536 0.691 0.811 1.020
0.71 0.372 0.508 0.663 0.783 0.992
0.72 0.343 0.479 0.634 0.754 0.963
0.73 0.316 0.452 0.607 0.727 0.936
0.74 0.289 0.425 0.580 0.700 0.909
0.75 0.262 0.398 0.553 0.673 0.882
0.76 0.235 0.371 0.526 0.652 0.855
0.77 0.209 0.345 0.500 0.620 0.829
0.78 0.183 0.319 0.473 0.594 0.803
0.79 0.156 0.292 0.447 0.567 0.776
0.80 0.130 0.266 0.421 0.541 0.750
0.81 0.104 0.240 0.395 0.515 0.724
0.82 0.078 0.214 0.369 0.489 0.698
0.83 0.052 0.188 0.343 0.463 0.672
0.84 0.026 0.162 0.317 0.437 0.645
0.85 - 0.136 0.291 0.417 0.620
0.86 - 0.109 0.264 0.390 0.593
0.87 - 0.083 0.238 0.364 0.567
0.88 - 0.054 0.209 0.335 0.538
0.89 - 0.028 0.183 0.309 0.512
0.90 - - 0.155 0.281 0.484
0.91 - - 0.124 0.250 0.453
0.92 - - 0.097 0.223 0.426
0.93 - - 0.066 0.192 0.395
0.94 - - 0.034 0.160 0.363
0.95 - - - 0.126 0.329
0.96 - - - 0.089 0.292
0.97 - - - 0.047 0.250
0.98 - - - - 0.203
0.99 - - - - 0.143
Example: -

To find the capacitor rating required to correct a load of 97 KW. at 0.67 P.F. to 0.95 P.F.
Required KVAR per KW (from table) = 0.779

Total capacitor rating =0.779 x97=75.650r79 KVAR
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TABLE 37: FULL LOAD CURRENT IN AMPERE FOR ELECTRIC MOTORS

Single phase AC Three phase AC Direct current

H.P. 115 230 400 230 400 440 110 220 440
vol. vol. vol. vol. vol. vol. vol. vol. vol.

1/8 3.0 1.5 0.86 0.70 0.40 0.36 1.8 0.9 0.45
A 5.2 2.6 1.5 1.13 0.65 0.59 2.9 0.73
% 8.0 4.0 2.3 2.1 1.20 1.10 5.0 25 1.30
% 1.2 5.6 32 2.8 1.6 1.44 7.5 37 1.90
1 14.0 7.0 4.0 35 2.0 1.8 9.6 4.8 240

1% 18.0 9.0 5.2 4.9 2.8 2.6 14.0 7.0 3.5

2 22.0 11.0 6.3 6.1 3.5 3.2 17.5 8.8 44
3 32.0 16.0 9.2 8.7 5.0 4.6 25.0 12.5 6.3
5 52.0 26.0 15.0 14.0 8.0 7.3 42.0 21.0 10.5
7% 76.0 38.0 22.0 20.0 115 10.5 63.0 32.0 15.3
10 100.0 50.0 29.0 26.0 154 13.8 84.0 42.0 21.0
15 144.0 72.0 41.0 38.0 22.0 20.0 121.0 61.0 30.0
20 180.0 90.0 52.0 50.0 29.0 27.0 160.0 80.0 40.0
25 220.0 110.0 63.0 63.0 36.0 32.0 195.0 97.0 49.0
30 260.0 130.0 75.0 73.0 42.0 38.0 234.0 117.0 58.0
40 - - - 98.0 56.0 51.0 310.0 155.0 78.0
50 122.0 70.0 64.0 376.0 188.0 94.0
60 146.0 84.0 76.0 450.0 225.0 113.0
75 180.0 104 95.0 550.0 275.0 138.0
100 240.0 138 124.0 - 370.0 185.0

Note : The values of current given assume a pure supply. If the D.C., source is delivered from
rectifier equipment the resulting values taken may be somewhat higher. With thyristor

drive variable speed units, values may be as much as 1.5 times.

TABLE 38: MAXIMUM CURRENT IN AMPERE FOR PURE RESISTIVE LOAD

Power 1 Phase 3 Phase
110V 230V 380V 415V 440V
KW amp amp amp amp amp
1[9.1 4.3 1.5 1.4 1.3
21 18.2 8.7 3.0 2.8 2.6
31273 13.0 4.6 4.2 3.9
41364 17.4 6.1 5.6 5.3
51455 21.7 7.6 7.0 6.6
6 | 54.6 26.1 9.1 8.4 7.9
7|63.6 30.4 10.6 9.7 9.2
8727 34.8 12.2 11.1 10.5
9|81.8 39.1 13.7 12.5 11.8
10 | 91.0 43.5 15.2 13.9 13.1
20 | 182 87.0 30.4 27.9 26.3
40 | 364 170 60.8 SONL 52.5
60 | 545 261 91.3 83.6 78.8
80 | 727 348 122 111 105
100 | 909 435 152 139 131
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ARECUMMENDATIONS FIOR STORAGE & INSTALLATION OF CRBLES
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