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f'kjksifj ykbu osQ fy;s pkyd ,oa lgk;dkax fo"k; lfefr] bZVhMh 37

izkDdFku

bl Hkkjrh; ekud (rhljk iqujh{k.k) osQ elkSns dks f'kjksifj ykbu osQ fy;s pkyd ,oa lgk;dkax fo"k; lfefr }kjk vafre :i
nsus rFkk fo|qr rduhdh fo"k; ifj"kn~ }kjk vuqeksnu osQ ckn Hkkjrh; ekud C;wjks }kjk xzg.k fd;k x;kA

bl ekud dks ewyr% 1953 esa izdkf'kr fd;k x;k vkSj 1961 esa bldk igyk iqujh{k.k izdkf'kr gqvkA bl iqujh{k.k esa pkyd
fuekZ.k dh rduhd esa gq, vkèkqfud fodkl oQks izdkf'kr djus osQ fy;s bls la'kksfèkr fd;k x;k gSA bl iqujh{k.k esa tksM+s x;s
vU; izeq[k ikb±V µ ,Y;wfefu;e rkjksa osQ fy;s fofu£n"V ewyr% nh?khZdj.k ijh{k.k osQ LFkku ij blosQ fy;s os"Vu ijh{k.k dk
varosZ'ku fd;k x;k gSA

bldk nwljk iqujh{k.k 1976 esa izdkf'kr fd;k x;kA blosQ iqujh{k.k esa pkydksa osQ fofHkUu izdkjksa dks doj djrs gq, fofHkUu
Hkkxksa esa bls tkjh djus dk fu.kZ; fy;k x;kA ;g Hkkx ,Y;wfefu;e yM+nkj pkydkas osQ :i esa Hkkx 1 dh  Ük`a[kyk osQ lkFk dk;Z
dj jgk gSA  Ük`a[kyk osQ vU; Hkkx uhps fn;s x;s gSa%

Hkkx 2 ,Y;wfefu;e pkyd] tLrhÑr bLikr&izcfyr

Hkkx 3 ,Y;wfefu;e pkyd] ,Y;wfefu;eÑr bLikr&izcfyr

Hkkx 4 ,Y;wfefu;e feJèkkrq yM+nkj pkyd

Hkkx 5 vfrfjDr mPp oksYVrk (400 fdoks vkSj vfèkd) osQ fy;s tLrhÑr µ bLrikr µ izcfyr ,sY;wfefu;e osQ pkyd

bl rhljs iqujh{k.k dks fuEufyf[kr dkj.kksa dks izHkkfor djus osQ fy;s fd;k x;k gS%

d) varjkZ"Vªh; ekudksa osQ ln`'k ykus osQ fy;sA

Conductors and Accessories for Overhead Lines Sectional Committee, ETD 37

FOREWORD

This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards after the draft finalized by
the Conductors and Accessories for Overhead Lines Sectional Committee had been approved by the Electro-
technical Division Council.

This standard was originally published in 1953 and its first revision was brought out in 1961. In this revision the
specification has been modified in the light of the modern development in the techniques of conductor manufacture.
The other salient point incorporated in this revision is the inclusion of wrapping test for the aluminium wires in
place of the elongation test originally specified for aluminium wires.

The second revision was brought out in 1976. In that revision, it was decided to issue it in different parts covering
different types of conductors. This part dealing with aluminium stranded conductors forms Part 1 of the series.
The other parts in the series are given below:

Part 2 Aluminium conductors, galvanized steel-reinforced

Part 3 Aluminium conductors, aluminized steel-reinforced

Part 4 Aluminium alloy stranded conductors

Part 5 Aluminium conductors, galvanized steel reinforced for extra high voltage (400 kV and above)

This third revision has been undertaken with a view to effecting the following considerations:

a) To line up with International Standards.

(Continued on third cover)

(rhljs doj ij tkjh)
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ALUMINIUM CONDUCTORS FOR OVERHEAD
TRANSMISSION PURPOSES — SPECIFICATION

PART 1 ALUMINIUM STRANDED CONDUCTORS

( Third Revision )

SECTION 1 GENERALSECTION 1 GENERALSECTION 1 GENERALSECTION 1 GENERALSECTION 1 GENERAL

1 SCOPE

1.1 This standard (Part 1) covers the requirements and
tests for aluminium stranded conductors used for
overhead transmission purposes.

2 REFERENCES

2.1 The following Indian Standards are necessary
adjuncts to this standard:

IS No. Title

1778 : 1980 Reels and drums for bare conductors
(first revision)

1885 (Part 32) : Electrotechnical vocabulary : Part 32
1993 Electric cables (first revision)

5484 : 1978 EC grade aluminium rods produced
by continuous casting and rolling

7623 : 1993 Lithium base grease for industrial
purposes (second revision)

3 TERMINOLOGY

3.0 For the purpose of this standard, the following
definitions in addition to those given in IS 1885
(Part 32) : 1993 shall apply.

[akM 1 lkekU;[akM 1 lkekU;[akM 1 lkekU;[akM 1 lkekU;[akM 1 lkekU;

1 fo"k; {ks=k1 fo"k; {ks=k1 fo"k; {ks=k1 fo"k; {ks=k1 fo"k; {ks=k

1-11-11-11-11-1 bl ekud (Hkkx 1) esa f'kjksifj izs"k.k iz;kstu osQ fy;s
iz;qDr ,Y;wfefu;e yM+nkj pkydksa dh vis{kk,¡ vkSj ijh{k.k
'kkfey gSaA

2 lanHkZ2 lanHkZ2 lanHkZ2 lanHkZ2 lanHkZ

2-1 2-1 2-1 2-1 2-1 fuEufyf[kr Hkkjrh; ekud bl ekud osQ vko';d
lgk;dkax gSa%

vkbZ,l la[;k 'kh"kZd
1778 % 1980 uaxs pkydksa osQ fy;s jhysa ,oa Mªe (igyk

iqujh{k.k)
1885 (Hkkx 32) % fo|qr&rduhdh 'kCnkoyh % Hkkx 32 fo|qr
1993 rkjas (igyk  iqujh{k.k)

5484 % 1978 fujarj dkfLVax ,oa jkWfyax }kjk fu£er
bZlh xzsM ,Y;wfefu;e NM+sa

7623 % 1993 vkS|ksfxd iz;kstukFkZ fyfFk;e vkèkkfjr
xzhl (nwljk iqujh{k.k)

3 ikfjHkkf"kd 'kCnkoyh3 ikfjHkkf"kd 'kCnkoyh3 ikfjHkkf"kd 'kCnkoyh3 ikfjHkkf"kd 'kCnkoyh3 ikfjHkkf"kd 'kCnkoyh

3-03-03-03-03-0 bl ekud osQ iz;kstukFkZ] vkbZ,l 1885 (Hkkx 32) %
1993 esa nh xbZ ifjHkk"kkvksa osQ vykok fuEufyf[kr ifjHkk"kk,sa
ykxw gSaA
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3.1 Stranded Conductor

Conductor consisting of seven or more aluminium wires
of the same nominal diameter twisted together in
concentric layers. When the conductor consists of more
than one layer, successive layers are twisted in opposite
directions.

3.2 Diameter

The mean of two measurements at right angles taken at
the same cross section.

3.3 Direction of Lay

The direction of lay is defined as right hand or left hand.
With right hand lay, the wires conform to the direction
of the central part of the letter Z when the conductor is
held vertically. With left hand lay, the wires conform
to the direction of the central part of the letter S when
the conductor is held vertically.

3.4 Lay Ratio

Ratio of the axial length of a complete turn of the helix
formed by an individual wire in a stranded conductor
to the external diameter of the helix.

4 PHYSICAL CONSTANTS FOR HARD-DRAWN
ALUMINIUM

4.1 Resistivity

The resistivity of aluminium depends upon its purity and
its physical condition. For the purpose of this standard,
the maximum value permitted is 0.028 264 ohm.mm2/m
at 20°C and this value has been used for calculation of
the maximum permissible values of resistance.

NOTE — It is not intended to check the resistivity from the
measured values of resistance.

4.2 Density

At a temperature of 20°C, the density of hard drawn
aluminium has been taken as 2.703 g/cm3.

4.3 Constant-Mass Temperature Coefficient of
Resistance

At a temperature of 20°C, the constant-mass temperature
coefficient of resistance of hard-drawn aluminium,
measured between two potential points rigidly fixed to
the wire, the metal being allowed to expand freely, has
been taken as 0.004 03 per degree Celsius.

4.4 Coefficient of Linear Expansion

The coefficient of linear expansion of hard-drawn
aluminium at 0°C has been taken as 23.0 × 106 per
degree Celsius. This value holds good for all practical

3-1 yM+nkj pkyd3-1 yM+nkj pkyd3-1 yM+nkj pkyd3-1 yM+nkj pkyd3-1 yM+nkj pkyd

ukWfeuy Mk;kehVj osQ lkr ;k vfèkd ,Y;wfefu;e rkjksa ls
cus pkyd dks losaQfnzr rgksa esa ,d lkFk ,saBsaA tc pkyd
,d ijr ls vfèkd dh cuh gksrh gSa] rks ckn dh rgsa foijhr
fn'kk esa ,saBh tkrh gSA

3-2 Mk;kehVj3-2 Mk;kehVj3-2 Mk;kehVj3-2 Mk;kehVj3-2 Mk;kehVj

nkfgus dks.kksa ij nks ekiksa dk vFkZ ,d gh vuqizLFkdkj ls
fy;k tk;sA

3-3 cV dh fn'kk3-3 cV dh fn'kk3-3 cV dh fn'kk3-3 cV dh fn'kk3-3 cV dh fn'kk

cV dh fn'kk dks nkfgus gkFk ;k ck;sa gkFk osQ :i esa ifjHkkf"kr
fd;k tkrk gSA nkfgus gkFk dh cV ls] tc pkyd dks
mQèokZèkj j[kk tkrk gS rks rkjsa v{kj Z osQ dsUnzh; Hkkx dh
fn'kk osQ vuq:i gksrh gaSA ck;sa gkFk dh cV ls] tc pkyd dks
mQèokZèkj j[kk tkrk gS rks rkjsa v{kj S osQ dsUnzh; Hkkx dh
fn'kk osQ vuq:i gksrh gaSA

3-4 cV vuqikr3-4 cV vuqikr3-4 cV vuqikr3-4 cV vuqikr3-4 cV vuqikr

dq.Mfyuh osQ ckgjh Mk;kehVj osQ yM+nkj pkyd esa vyx&vyx
rkj }kjk fu£er dq.Mfyuh osQ iw.kZ eksM+ dh v{kh; yEckbZ dk
vuqikrA

4 gkMZ&Mªku ,Y;wfefu;e osQ HkkSfrdh; fLFkjkad4 gkMZ&Mªku ,Y;wfefu;e osQ HkkSfrdh; fLFkjkad4 gkMZ&Mªku ,Y;wfefu;e osQ HkkSfrdh; fLFkjkad4 gkMZ&Mªku ,Y;wfefu;e osQ HkkSfrdh; fLFkjkad4 gkMZ&Mªku ,Y;wfefu;e osQ HkkSfrdh; fLFkjkad

4-1 izfrjksèkrk4-1 izfrjksèkrk4-1 izfrjksèkrk4-1 izfrjksèkrk4-1 izfrjksèkrk

,Y;wfefu;e dh izfrjksèkdrk bldh 'kq¼rk ,oa HkkSfrdh;
voLFkk ij fuHkZj gksrh gSA bl ekud osQ iz;kstukFkZ] 20°ls-
ij vuqeR; vfèkdre eku 0-028 264 vks,p,e-feeh-2@eh-
gS rFkk izfrjksfèkrk osQ vfèkdre xzkg; eku dh x.kuk osQ fy;s
bl eku dks iz;qDr fd;k x;k gSA

uksV µ izfrjksfèkrk osQ ifjfer ekuksa osQ izfrjksèkdrk dh tk¡p vHkh"V
ugha gSA

4-2 ?kuÙo4-2 ?kuÙo4-2 ?kuÙo4-2 ?kuÙo4-2 ?kuÙo

20°ls- rkieku ij gkMZ&Mªku ,Y;wfefu;e dk ?kuÙo 2-703
xzk-@lseh-3 fy;k x;k gSA

4-3 izfrjksfèkrk,¡ fLFkjkad&nzO;eku rkieku xq.kkad4-3 izfrjksfèkrk,¡ fLFkjkad&nzO;eku rkieku xq.kkad4-3 izfrjksfèkrk,¡ fLFkjkad&nzO;eku rkieku xq.kkad4-3 izfrjksfèkrk,¡ fLFkjkad&nzO;eku rkieku xq.kkad4-3 izfrjksfèkrk,¡ fLFkjkad&nzO;eku rkieku xq.kkad

20°ls- osQ rkieku ij] dBksj rS;kj ,Y;wfefu;e dh izfrjksfèkrk
dk fLFkjkad&nzO;eku rkieku xq.kkad osQ rkj dks n`<+Rkk ls
fLFkj j[k nks] laHkkfor fcnqvksa osQ chp ekik x;k rFkk èkkrq dh
eqDr :i ls foLrkj dh vuqefr nsdj 0-004 03 izfr fMxzh
lsfYl;l osQ :i esa fy;k x;k gSA

4-4 jSf[kd foLrkj dk xq.kkad4-4 jSf[kd foLrkj dk xq.kkad4-4 jSf[kd foLrkj dk xq.kkad4-4 jSf[kd foLrkj dk xq.kkad4-4 jSf[kd foLrkj dk xq.kkad

0°ls- ij dBksj rS;kj ,Y;wfefu;e osQ jSf[kd foLrkj dk
xq.kkad 23-0 × 106 izfr fMxzh ls- osQ :i esa fd;k x;k gSA ;g
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purposes over the range of temperature from 0°C to
the highest safe operating temperature.

SECTION  2 MATERIALSSECTION  2 MATERIALSSECTION  2 MATERIALSSECTION  2 MATERIALSSECTION  2 MATERIALS

5 MATERIAL

5.1 The conductor shall be constructed of hard-drawn
aluminium wires having mechanical and electrical
properties specified in Table 1. When specified by the
purchaser, neutral grease may be applied between the
layers of wires. The aluminium content shall be not
less than 99.5 percent and copper conductor shall not
be more than 0.04 percent.

5.1.1 The EC grade aluminium rods for use in the
manufacture of aluminium wires shall confirm to
IS 5484 : 1978.

5.2 When specified by the purchaser, neutral grease is
to be applied as per one of the following cases:

a) All conductors except outer layer,

b) All conductors including outer layer, and

c) All conducors except outer surface of the
wires in the outer layer.

NOTE — Lithium soap grease corresponding to Grade II of
IS 7623 : 1993 having minimum drop point not less than
180°C is suitable for such application.

6 FREEDOM FROM DEFECTS

6.1 The wires shall be smooth and free from all
imperfections, not consistent with good commercial
practice.

SECTION 3 DIMENSIONS ANDSECTION 3 DIMENSIONS ANDSECTION 3 DIMENSIONS ANDSECTION 3 DIMENSIONS ANDSECTION 3 DIMENSIONS AND
CONSTRCONSTRCONSTRCONSTRCONSTRUCTIONUCTIONUCTIONUCTIONUCTION

7 STANDARD SIZES

7.1 Wires

7.1.1 Nominal Sizes

The aluminium wires for the standard constructions
covered by this standard shall have the diameters
specified in Table 1.

7.2 Stranded Conductors

7.2.1 Sizes

The sizes of standard aluminium stranded conductors
shall be as given in Table 2.

7.2.2 The resistances shall be in accordance with
Table 2. The masses (excluding the mass of grease, if
applied) are given in Table 2 for information.

eku 0°ls- ls mPpre lqj{kkRed izpkyu rkieku rd rkiekuksa
dh jast ls vfèkd lHkh O;ogkfjd iz;kstukFkZ vPNs jgrs gSaA

[kaM 2 lkefxz;k¡[k aM 2 lkefxz;k¡[k aM 2 lkefxz;k¡[k aM 2 lkefxz;k¡[k aM 2 lkefxz;k¡

5 lkexzh5 lkexzh5 lkexzh5 lkexzh5 lkexzh

5-1 5-1 5-1 5-1 5-1 pkyd mu gkMZ&Mªku ,Y;wfefu;e rkjksa ls fu£er fd;k
tk,xk ftu rkjksa esa rkfydk 1 esa fu£n"V ;kaf=kdh; ,oa
fo|qrh; izkiVhZt gkasA tc [kjhnnkj }kjk fofu£n"V fd;k tk,
rks rkjksa dh rgksa osQ chp U;wVªky xzhl yxkbZ tk,A ,Y;wfefu;e
ek=kk 99-5 izfr'kr ls de u gks vkSj rk¡ck pkyd 0-04 izfr'kr
ls vfèkd u gksA

5-1-15-1-15-1-15-1-15-1-1 ,Y;wfefu;e rkjksa osQ fuekZ.k esa iz;ksx osQ fy;s bZlh
xzsM ,Y;wfefu;e NMa+s vkbZ,l 5484 % 1978 osQ vuq:i gkasA

5-25-25-25-25-2 tc [kjhnnkj }kjk fofu£n"V fd;k tk;s rks fuEufyf[kr
ekeyksa esa ls ,d osQ vuqlkj U;wVªy xzhl yxkbZ tk;s%

d) ckgjh rgksa dks NksM+dj lHkh pkyd]

[k) ckgjh rg lfgr lHkh pkyd] rFkk

x) ckgjh rg esa rkjksa dh ckgjh lrg dks NksM+dj lHkh
pkydA

uksV µ 180°ls- ls de U;wure Mªki fcUnq okyk vkSj vkbZ,l
7623 % 1993 osQ xzsM II ls lac?k fyfFk;e lksi xzhl ,sls mi;ksx osQ
fy;s mi;qDr gSA

6 nks"kks a ls eqDrh6 nks"kks a ls eqDrh6 nks"kks a ls eqDrh6 nks"kks a ls eqDrh6 nks"kks a ls eqDrh

6-1 6-1 6-1 6-1 6-1 rkjsa fpduh rFkk nks"k jfgr] vPNh okf.kfT;d iz;ksx dh
vfojksèkh u gksaA

[kaM 3 vk;ke ,oa fuekZ.k[kaM 3 vk;ke ,oa fuekZ.k[kaM 3 vk;ke ,oa fuekZ.k[kaM 3 vk;ke ,oa fuekZ.k[kaM 3 vk;ke ,oa fuekZ.k

7 ekud vkdkj7 ekud vkdkj7 ekud vkdkj7 ekud vkdkj7 ekud vkdkj

7-1 rkjs a7-1 rkjs a7-1 rkjs a7-1 rkjs a7-1 rkjs a

7-1-17-1-17-1-17-1-17-1-1 ukfeuy vkdkj

bl ekud esa vkoafVr ekud fuekZ.kksa osQ fy;s ,Y;wfefu;e
rkjsa rkfydk 1 esa fofu£n"V Mk;kehVj dh gkasA

7-2 yM+nkj pkyd7-2 yM+nkj pkyd7-2 yM+nkj pkyd7-2 yM+nkj pkyd7-2 yM+nkj pkyd

7-2-17-2-17-2-17-2-17-2-1 vkdkj

ekud ,Y;wfefu;e yM+nkj pkydksa osQ vkdkj rkfydk 2 esa
fn;s x, osQ vuqlkj gksaxsA

7-2-27-2-27-2-27-2-27-2-2 izfrjksfèkrk rkfyd 2 osQ vuqlkj gksxhA lwpukFkZ rkfydk 2
esa nzO;eku (;fn ykxw gks rks xzhl dh ek=kk dks NksM+dj) fn;k
x;k gSA
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8 JOINT IN WIRES, EXCEPT DURING
STRANDING

8.1 The wires shall be drawn in continuous length,
without joints, except those made in wire rod or before
drawing.

8.2 Joints in Stranded Conductors

8.2.1 During stranding no aluminium wire welds shall
be made for the purpose of achieving the required
conductor length.

8.2.2 Conductor Containing Seven Wires

Joints in wires other than those permitted under 8.1
shall not be permitted in any wire of stranded
conductor containing seven wires.

8.2.3 Conductors Containing More than Seven Wires

In case of stranded conductors containing more than
seven wires, joints are permitted in wire broken during
stranding provided such breaks are not associated with
either inherently defective wire or with those of short
lengths of aluminium wires. Joints shall be dressed
smoothly with a diameter equal to that of parent wires
and shall not be kinked. No two joints other than those
in wires before stranding permitted under 8.1 occur
at points in the stranded conductors nearer than 15 m.

8.2.4 Joints shall be made by electric butt welding, electric
butt cold upset welding or cold pressure welding. These
joints shall be made in accordance with good commercial
practice. Electric butt welding shall be annealed for
approximately 250 mm on both sides of the welds.

8.2.5 While the joints specified are not required to
meet the requirements of unjointed wires, they shall
be withstanding a stress of not less than 75 MPa for
annealed electric butt welded joints and not less than
130 MPa for cold pressure and electric butt cold upset
welded joints. The manufacturer shall demonstrate that
the proposed welding method is capable of meeting
the specified strength requirements.

9 STRANDING

9.1 The wire used in the construction of a stranded
conductor shall, before stranding, satisfy all the
relevant requirements of this standard.

9.2 The lay ratio of the different layers shall be within
the limits given in Table 3.

9.3 In all constructions, the successive layers shall
have opposite directions of lay, the outermost layer
being right-handed. The wires in each layer shall be
evenly and closely stranded.

9.4 In aluminium stranded conductors having multiple

8 rkjks a esa tksM+] cVu osQ nkSjku NksM+dj8 rkjks a esa tksM+] cVu osQ nkSjku NksM+dj8 rkjks a esa tksM+] cVu osQ nkSjku NksM+dj8 rkjks a esa tksM+] cVu osQ nkSjku NksM+dj8 rkjks a esa tksM+] cVu osQ nkSjku NksM+dj

8-18-18-18-18-1 rkj NM+ ;k rS;kj djus ls igys okys rkj dks
NksM+dj] rkjas yxkrkj yEckbZ esa rS;kj dh tk,aA muesa tksM+
u gkasA

8-2 yM+nkj pkydksa esa tksM+8-2 yM+nkj pkydksa esa tksM+8-2 yM+nkj pkydksa esa tksM+8-2 yM+nkj pkydksa esa tksM+8-2 yM+nkj pkydksa esa tksM+

8-2-18-2-18-2-18-2-18-2-1 visf{kr pkyd yEckbZ osQ iz;kstukFkZ ,Y;wfefu;e
rkjksa dks yM+ cVus osQ nkSjku osfYMÑr u djsaA

8-2-2 8-2-2 8-2-2 8-2-2 8-2-2 lkr rkjksa osQ pkyd

[akM 8-18-18-18-18-1 osQ rgr vuqeR; osQ vykok rkjksa esa tksM+ lkr rkjksa
okys yM+nkj pkyd osQ fdlh rkj esa vuqefr ugha gSaA

8-2-38-2-38-2-38-2-38-2-3 lkr rkjksa ls vfèkd okys pkyd

lkr rkjksa ls vfèkd okys yM+nkj pkyd osQ ekeys esa rkjksa dh
yM+ cVus osQ nkSjku VwVusa okys rkj esa tksM+ dh vuqefr nh
tkrh gS c'krsZ ,slh VwVuas igys ls gh nks"kiw.kZ ;k ,Y;wfefu;e
rkjksa dh NksVh yEckbZ okys rkj ls laca¼ u gksA tksM+ksa dks igys
osQ rkjksa osQ lkFk ,d leku Mk;kehVj esa lgtrk ls tksM+k tk,
rFkk ,sls tksM+kas dks ,asBu }kjk ugha tksM+k tk,A 8-18-18-18-18-1 osQ rgr
vuqeR; rkjksa osQ yM+ cVus ls igys osQ vykok 15 eh-
lkehI; ij yM+nkj pkydksa esa nks tksM+ u vk,saA

8-2-48-2-48-2-48-2-48-2-4 tksM+ksa dks bySfDVªd cV osfYMax] bySfDVªd oV dksYM
vilsV osfYMax ;k dksYM izS'kj osfYMax }kjk tksM+k tk,A ;s
tksM+ vPNs okf.kfT;d dk;Z osQ vuqlkj tksM+s tk,saxsA bySfDVªd
cV osfYMax dks osYMksa osQ nksuksa rjiQ yxHkx 250 feeh- ij
rkikuq'khfrr fd;k tk,sxkA

8-2-5 8-2-5 8-2-5 8-2-5 8-2-5 tc fofu£n"V tksM+ksa osQ fcu tqM+h rkjksa dks tksM+us dh
vis{kkvksa dks iwjk ugha fd;k tkrk gS rks rkikuq'khfrr bySfDVªd
cV osfYMax okys tksM+ de ls de 75 ,eih, nkc dks lgus
;ksX; gkasA fuekZrk ;g izn£'kr djsxk fd izLrkfor osfYMax
i|fr fofu£n"V lkeF;Z vis{kkvksa dks iwjk djus ;ksX; gSA

9 yM+ cVuk9 yM+ cVuk9 yM+ cVuk9 yM+ cVuk9 yM+ cVuk

9-19-19-19-19-1 ,d yM+nkj pkyd osQ fuekZ.k esa iz;qDr rkj] yM+
cVus ls igys] bl ekud dh lac¼ lHkh vis{kkvksa ij
larqf"Vijd gksaA

9-2 9-2 9-2 9-2 9-2 fofHkUu rgksa osQ oV vuqikr rkfydk 3 esa nh xbZ lhekvksa
osQ Hkhrj gksaA

9-39-39-39-39-3 lHkh fuekZ.kksa esa] ckn dh rgsa cV dh foijhr fn'kk eas
gkas tcfd lcls ckgjh rg nkfgus gkFk dh fn'kk esa gksA
izR;sd rg eas rkjksa dks lekur% ,oa lehir% yM+nkj fd;k
tk,xkA

9-49-49-49-49-4 rkjksa osQ cgq&rgkas okys ,Y;wfefu;e osQ yM+nkj pkydksa
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layers of wires, the lay ratio of any layer shall not be
greater than the lay ratio of the layer immediately
beneath it.

10 LENGTHS AND VARIATIONS IN LENGTHS

10.1 Unless otherwise agreed between the purchaser
and the manufacturer, stranded aluminium conductors
shall be supplied in the manufacturer’s usual production
lengths and with a permitted variation of ±5 percent in
the length of any one conductor length.

10.2 Random Lengths

Unless otherwise agreed between the purchaser and the
manufacturer, it shall be permissible to supply not more
than 10 percent of the lengths on any one order in
random lengths; none of them shall be shorter than one-
third of the nominal length.

SECTION  4 PACKING AND MARKINGSECTION  4 PACKING AND MARKINGSECTION  4 PACKING AND MARKINGSECTION  4 PACKING AND MARKINGSECTION  4 PACKING AND MARKING

11 PACKING AND MARKING

11.1 The conductor shall be wound on reels or drums (it
is recommended that reels and drums conforming to
IS 1778 : 1980 be used) and marked with the following:

a) Indication of the source of manufacture,
b) Size and type of conductor,
c) Net weight of conductor in kg,
d) Gross weight of conductor drum in kg, and
e) Length(s) of conductor in meters.

11.1.1 The conductor may also be marked with the
Standard Mark.

11.1.2 The use of the Standard Mark is governed by the
provisions of the Bureau of Indian Standards Act, 1986
and the Rules and Regulations made thereunder. Details
of conditions under which a license for the use of Standard
Mark may be granted to manufacturers or producers may
be obtained from the Bureau of Indian Standards.

SECTION 5 SECTION 5 SECTION 5 SECTION 5 SECTION 5 TESTSTESTSTESTSTESTSTESTS

12 TESTS

12.1 Selection of Test Samples for Acceptance and
Routine Tests

12.1.1 Samples of individul wires for the tests specified
in 12.2, 12.3, 12.4 and 12.5 shall normally be taken
by the manufacturer before stranding, from the outer
ends of not less than 10 percent of the spools.

12.1.2 Spools of individual wires offered for inspection
shall be divided into equal lots, the number of lots
being equal to the number of samples to be selected, a
fraction of a lot being counted as a complete lot. One

esa] fdlh rg osQ cV dk vuqikr blosQ fcYdqy uhps dh rg
osQ vuqikr okys cV ls T;kn u gksA

10 yEckbZ ,oa yEckbZ es a fHkUurk,¡10 yEckbZ ,oa yEckbZ es a fHkUurk,¡10 yEckbZ ,oa yEckbZ es a fHkUurk,¡10 yEckbZ ,oa yEckbZ es a fHkUurk,¡10 yEckbZ ,oa yEckbZ es a fHkUurk,¡

10-1 10-1 10-1 10-1 10-1 tc rd [kjhnnkj ,oa fuekZrk osQ chp vU;Fkk dksbZ
djkj u gks rks yM+nkj ,Y;wfefu;e pkyd lkekU;r% fuekZrk
dh lkekU; mRikfnr yEckbZ rFkk fdlh ,d pkyd dh
yEckbZ esa ±5 izfr'kr~ dh fofHkUurk vuqeR; okyh yEckbZ esa
nh tk,xhA

10-2 ;kn`fPNd (10-2 ;kn`fPNd (10-2 ;kn`fPNd (10-2 ;kn`fPNd (10-2 ;kn`fPNd (Random) yEckbZ) yEckbZ) yEckbZ) yEckbZ) yEckbZ

tc rd [kjhnnkj ,oa fuekZrk osQ eè; dksbZ vU;Fkk djkj u
gks rks ;kÞfPNd yEckbZ esa fdlh ,d Øe ij yEckbZ osQ 10
izfr'kr ls vfèkd dh NwV ugha nh tk,xh_ buesa ls dksbZ Hkh
lkekU; yEckbZ ls ,d frgkbZ NksVk u gksA

[kaM 4 iSfdax ,oa eqgjkadu[kaM 4 iSfdax ,oa eqgjkadu[kaM 4 iSfdax ,oa eqgjkadu[kaM 4 iSfdax ,oa eqgjkadu[kaM 4 iSfdax ,oa eqgjkadu

11 iSfdax ,oa eqgjkadu11 iSfdax ,oa eqgjkadu11 iSfdax ,oa eqgjkadu11 iSfdax ,oa eqgjkadu11 iSfdax ,oa eqgjkadu

11-111-111-111-111-1 pkydksa dks jhysa ;k Mªeksa ij (;g vuq'kkaflr gS fd
iz;qDr gks jgh jhysa ,oa Mªe vkbZ,l 1778 % 1980 osQ
vuq:Ik gkas) rFkk fuEufyf[kr lwpuk vafdr gks%

d) fuekZ.k osQ Ïksr dk laosQr]

[k) pkyd dk vkdkj ,oa izdkj]

x) pkyd dk dqy otu fdxzk- esa]

?k) pkyd Mªe dk dqy otu fdxzk- esa] rFkk

M+) pkyd dh yEckbZ ehVjksa esaA

11-1-1 11-1-1 11-1-1 11-1-1 11-1-1 pkyd ij ekud eqgj Hkh yxkbZ tk ldrh gSA

11-1-211-1-211-1-211-1-211-1-2 ekud eqgj dk mi;ksx Hkkjrh; ekud C;wjks vfèkfue;]
1986 vkSj mlosQ vèkhu cus fu;eksa vkSj fofu;eksa osQ izkoèkkuksa
vuqlkj gksA fuekZrkvksa rFkk laLdrkZvksa dks ftu 'krks± osQ
v/hu ekud eqgj yxkus osQ fy, ykblsal fn;k tkrk gS
mldk fooj.k Hkkjrh; ekud C;wjks ls izkIr fd;k tk ldrk gSA

[kaM 5 ijh{k.k[kaM 5 ijh{k.k[kaM 5 ijh{k.k[kaM 5 ijh{k.k[kaM 5 ijh{k.k

12 ijh{k.k12 ijh{k.k12 ijh{k.k12 ijh{k.k12 ijh{k.k

12-1 Lohdk;Zrk ,oa :Vhu ijh{k.kks a osQ fy;s ijh{k.k12-1 Lohdk;Zrk ,oa :Vhu ijh{k.kks a osQ fy;s ijh{k.k12-1 Lohdk;Zrk ,oa :Vhu ijh{k.kks a osQ fy;s ijh{k.k12-1 Lohdk;Zrk ,oa :Vhu ijh{k.kks a osQ fy;s ijh{k.k12-1 Lohdk;Zrk ,oa :Vhu ijh{k.kks a osQ fy;s ijh{k.k
gsrq uewuks a dk p;ugsrq uewuks a dk p;ugsrq uewuks a dk p;ugsrq uewuks a dk p;ugsrq uewuks a dk p;u

12-1-1 [kaM 12-212-1-1 [kaM 12-212-1-1 [kaM 12-212-1-1 [kaM 12-212-1-1 [kaM 12-2] 12-312-312-312-312-3] 12-412-412-412-412-4 ,oa 12-512-512-512-512-5 esa fofu£n"V
ijh{k.kksa osQ fy;s vyx&vyx rkjkas osQ uewus fuekZrk }kjk
pjf[k;ksa osQ 10 izfr'kr ls de osQ ckgjh fljksa ls yM+ cVus
ls igys lkekU;r% fy;s tk,axsaA

12-1-2 12-1-2 12-1-2 12-1-2 12-1-2 fujh{k.k osQ fy;s izLrkfor i`Fkd rkjkas dh pjf[k;ksa
dks ,d leku ykWV esa foHkkftr fd;k tk,xkA ,d uewuk
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sample spool shall be selected at random from each
lot. This may be done physically, or on the basis of
identification numbers spools offered for supply.

12.1.3 Alternatively, if desired by the purchaser at the
time of placing an order that the tests be made in the
presence of his representative, samples of wire shall
be taken from lengths of stranded conductors. Samples
shall then be obtained by cutting 1.2 metre from outer
end of the finished conductor from not more than 10
percent of the drums.

12.1.4 For the purpose of various tests, one specimen
mean sample of wire or stranded conductor.

12.2 Measurement of Diameter of Individual
Aluminium Wires

One specimen cut from each of the samples taken
under 12.1.1 and 12.1.2 shall be measured by
micrometer. The diameter of wire shall be measured
using a micrometer having flat surface on both the
anvil and the end of the spindle to be read with
micrometer. The diameter in millimetre shall be the
average of three diameter measurements each of which
is the average of the maximum and minimum reading
at a point taken near each end and in the center of the
sample. The diameter of the wire shall be within limit
as specified in Table 1.

12.3 Breaking Load Test

The breaking load of one specimen cut from each of
the samples taken under 12.1.1 or 12.1.3 shall be
determined by means of a suitable tensile testing
machine. The load shall be applied gradually and the
rate of separation of the jaws of the testing machine
shall be not less than 25 mm/min and not greater than
100 mm/min.

The ultimate breaking load of the specimen shall be
not less than the appropriate value specified in Table 1.

12.4 Wrapping Testing

This test shall be made on aluminium wire.

One specimen cut from each of the samples taken under
12.1.1 or 12.1.2 shall be wrapped round the mandrel
of diameter equal to wire diameter to form a close helix
of eight turns. Six turns shall then be unwrapped and
again closely wrapped in the same direction as before.
The wire shall not break.

12.5 Resistance Test

The electrical resistance of one specimen cut from each
of the samples taken under 12.1.1,  12.1.2 or 12.1.3
shall be measured at ambient temperature.

The measured resistance shall be corrected to the value
at 20°C by means of the formula:

pj[kh oQks izR;sd ykWV esa ;n`PNk ij p;fur fd;k tk,xkA ;s
izR;{kr% ;k lIykbZ osQ fy;s izLrkfor lkaosQfrd la[;k okyh
pjf[k;kasa osQ vkèkkj ij fd, tk;saxsA

12-1-3 12-1-3 12-1-3 12-1-3 12-1-3 nwljh vksj [kjhnnkj }kjk vkns'k fn;s tkus osQ le;
;fn ;g bPNk O;Dr dh tkrh gS fd ijh{k.k mlosQ izfrfufèk
osQ le{k fd;k tk;s rks rkjksa osQ uewus yM+nkj pkydksa dh
yEckbZ ls fy;s tk;saxsA fiQj Mªe osQ 10 izfr'kr ls vufèkd
ls fiQfu'kM pkyd osQ ckgjh fljs ls 1-2 ehVj dkV dj uewus
osQ fy;s fy;k tk;sxkA

12-1-4 12-1-4 12-1-4 12-1-4 12-1-4 fofHkUu ijh{k.ksa osQ iz;kstukFkZ] ,d uewus ls vfHkizk;%
gS yM+nkj pkyd ;k rkj dk uewuk ysukA

12-2 i`Fkd ,Y;wfefu;e rkjk s a o sQ Mk W;kehVj12-2 i`Fkd ,Y;wfefu;e rkjk s a o sQ Mk W;kehVj12-2 i`Fkd ,Y;wfefu;e rkjk s a o sQ Mk W;kehVj12-2 i`Fkd ,Y;wfefu;e rkjk s a o sQ Mk W;kehVj12-2 i`Fkd ,Y;wfefu;e rkjk s a o sQ Mk W;kehVj
dk ekiudk ekiudk ekiudk ekiudk ekiu

[akM 12-1-112-1-112-1-112-1-112-1-1 ,oa 12-1-212-1-212-1-212-1-212-1-2 osQ rgr fy;s x, uewuksa osQ izR;sd
,d uewusa dh dkV dks ekWbØksehVj ls ukik tk;sxk ftldh
fugkbZ osQ nksukas lrg ÝySV rFkk fLiaMy osQ fljs ekbZØksehVj ls
iBu&;ksX; gksaA feyhehVj esa Mk;kehVj rhu Mk;kehVj ekiksa
osQ vkSlr dk gksxk ftlesa izR;sd dh eki izR;sd fljs ,oa
uewus osQ osQanz osQ fy;s x;s ,d fcanq ij vfèkdre ,oa U;wure
dh vkSlr gksA rkj dk Mk;kehVj rkfydk 1 esa ;Fkk fu£n"V
lhek osQ vUnj j[kuk gksxkA

12-3 VwVu Hkkj ijh{k.k12-3 VwVu Hkkj ijh{k.k12-3 VwVu Hkkj ijh{k.k12-3 VwVu Hkkj ijh{k.k12-3 VwVu Hkkj ijh{k.k

[akM 12-1-112-1-112-1-112-1-112-1-1 ;k 12-1-312-1-312-1-312-1-312-1-3 osQ varxZr fy;s x, uewuksa osQ
izR;sd ls ,d uewuk dkV dk VwVu Hkkj ,d mi;qDr ijh{k.k
e'khu }kjk Kkr fd;k tk;sxkA Hkkj èkhjs&èkhjs Mkyk tk,xk
rFkk ijh{k.k e'khu osQ tcM+s osQ i`Fkdhdj.k dh nj 25
feeh-@fe- ls de ugha rFkk 100 feeh-@fe- ls vfèkd ugha
gksxhA uewus dk pje VwVu Hkkj rkfydk 1 esa fu£n"V mi;qDr
eku ls de u gksA

12-4 os"Vu VwVu ijh{k.k12-4 os"Vu VwVu ijh{k.k12-4 os"Vu VwVu ijh{k.k12-4 os"Vu VwVu ijh{k.k12-4 os"Vu VwVu ijh{k.k

;g ijh{k.k ,Y;wfefu;e rkj ij fd;k tk,xkA

[kaM 12-1-112-1-112-1-112-1-112-1-1 ;k 12-1-212-1-212-1-212-1-212-1-2 osQ varxZr fy;s x, uewuksa esa ls izR;sd
ls ,d uewuk dkV dk os"Vu VwVu ijh{k.k fd;k tk,xkA Ng
ckj vos"Vu fd;k tk,xk rFkk igys osQ rjg lǹ'k fn'kk esa fiQj
ls ckjhdh ls os"Vu VwVu ijh{k.k fd;k tk,xkA

12-5 izfrjk sfèkrk ijh{k.k12-5 izfrjk sfèkrk ijh{k.k12-5 izfrjk sfèkrk ijh{k.k12-5 izfrjk sfèkrk ijh{k.k12-5 izfrjk sfèkrk ijh{k.k

[kaM 12-1-112-1-112-1-112-1-112-1-1] 12-1-212-1-212-1-212-1-212-1-2 ;k 12-1-312-1-312-1-312-1-312-1-3 osQ varxZr fy;s x, izR;sd
uewuksa ls ,d uewuk dkV dk fo|qrh; izfrjksfèkrk dks ifjos'k
rkieku ij ekiu fd;k tk;sxkA

ekfir izfrjksfèkrk dks fuEu iQkWewZys osQ }kjk 20°ls- osQ eku ls
lVhd fd;k tk,xk%
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R20 = 
1

  
1 +  ( 20)

R
α −T =

T
where

R20 = resistance corrected at 20°C;

RT = resistance measured at T°C;

α = constant mass temperature co-efficient of
resistance, 0.004 03; and

T = ambient temperature during measure-
ment.

The resistance corrected at 20°C shall be not more
than the maximum value specified in Table 1.

12.6 Measurement of Lay Ratio/Direction of Lay

The lay ratio of each layer of the conductor shall be
measured and checked as per requirements specified
in Table 3, clauses 9.2 and 9.4 and lay direction shall
be as per requirements of 9.3.

13 CLASSIFICATION OF TESTS

13.1 Type Tests

a) Measurement of diameter of aluminium wire
(see 12.2),

b) Breaking load test of individual aluminium
wire (see 12.3),

c) Wrapping test of aluminium wire (see 12.4),

d) Resistance test of aluminium wire (see 12.5),
and

e) Measurement of lay ratio (see 12.6).

14 REJECTION AND RETESTS

14.1 Should any one of the test pieces first selected
fail to pass the tests, three further specimens from the
same batch shall be selected, one of which shall be
from the length from which the original test specimen
was taken, unless that length has been withdrawn by
the supplier.

14.2 Should all of the three test pieces from these
additional specimens satisfy the requirements of the
tests, the batch represented by these specimens shall
be deemed to comply with the standard. Should the
test pieces from any of the three additional specimens
fail, the batch represented shall be deemed not to
comply with the standard.

R20  =  R 
1

1  ( – 20)T+ α

tgk¡

R20 ¾  20°ls- ij lVhd izfrjksfèkrk_

RT ¾ Vh°ls- ij ekfir izfrjksfèkrk_

α ¾ jksfèkrk] 0-004 03 osQ laxr nzO;eku rkieku
xq.kkad_ rFkk

Vh ¾ ekiu osQ nkSjku dk ifjos'k rkiekuA

20°ls- ij ifj'kq¼ izfrjksfèkrk rkfydk 1 esa fu£n"V vfèkd
eku ls vfèkd u gksA

12-6 cV vuqikr dk ekiu@cV fn'kk12-6 cV vuqikr dk ekiu@cV fn'kk12-6 cV vuqikr dk ekiu@cV fn'kk12-6 cV vuqikr dk ekiu@cV fn'kk12-6 cV vuqikr dk ekiu@cV fn'kk

pkyd dh izR;sd rg ls cV vuqikr rkfydk 3] [akM 9-29-29-29-29-2
,oa 9-49-49-49-49-4 eas fu£n"V vis{kk,¡ ukih rFkk pSd dh tk,axh vkSj cV
fn'kk 9-39-39-39-39-3 dh vis{kkvksa osQ vuqlkj gksxhA

13 ijh{k.kk s a oQk oxhZdj.k13 ijh{k.kk s a oQk oxhZdj.k13 ijh{k.kk s a oQk oxhZdj.k13 ijh{k.kk s a oQk oxhZdj.k13 ijh{k.kk s a oQk oxhZdj.k

13-1 Vkbi ijh{k.k13-1 Vkbi ijh{k.k13-1 Vkbi ijh{k.k13-1 Vkbi ijh{k.k13-1 Vkbi ijh{k.k

d) ,Y;wfefu;e rkj osQ MkW;kehVj dk ekiu (ns[ksa
12-212-212-212-212-2)]

[k) i`Fkd&i`Fkd ,Y;wfefu;e rkj osQ VwVu Hkkj ijh{k.k
(ns[ksa 12-312-312-312-312-3)]

x) ,Y;wfefu;e rkj dh os"Vu ijh{kk (ns[ksa 12-412-412-412-412-4)]

?k) ,Y;wfefu;e rkj osQ izfrjksfèkrk ijh{k.k (ns[ksa 12-512-512-512-512-5)]

rFkk
M+) cV vuqikr dk ekiu (ns[ksa 12-612-612-612-612-6)A

14 jíhdj.k ,oa iquZijh{k.k14 jíhdj.k ,oa iquZijh{k.k14 jíhdj.k ,oa iquZijh{k.k14 jíhdj.k ,oa iquZijh{k.k14 jíhdj.k ,oa iquZijh{k.k

14-114-114-114-114-1 igys p;fur isQy ijh{k.k VwdMksa esa ls fdlh ,d dks
ijh{k.k esa ikl gksus osQ fy;s mlh cSp ls rhu vkSj uewus
p;fur fd, tk;ssaxs muesa ls ,d ewy ijh{k.k djus osQ fy;s
yh xbZ yEckbZ esa ls fy;k tk,xk tc rd og yEckbZ lIykbZ
djus okys }kjk okfil ugha yh xbZ gksA

14-214-214-214-214-2 bu vfrfjDr uewuksa ls lHkh rhu ijh{k.k osQ VqdM+ksa
dks ijh{k.k dh vis{kkvksa ij larqf"Vijd gksuk gksxkA bu
uewuksa }kjk çfrfufèkÙo cSp dks ekud osQ vuqdwy ekuk
tk;sxkA bu rhuksa vfrfjDr uewuksa osQ fdlh ,d ijh{k.k
VqdM+s osQ isQy gksus ij] ml cSp dks ekud osQ vuq:i ugha
ekuk tk;sxkA
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SECTION 6 SECTION 6 SECTION 6 SECTION 6 SECTION 6 TABLESTABLESTABLESTABLESTABLES

Table 1 Aluminium Wires Used in the Construction of Aluminium Stranded Conductors
(Clauses 5.1, 7.1.1, 12.2, 12.3 and 12.5)

Diameter Mass Resistance Breaking Load 
   

Cross-Sectional 
Area of Nominal 
Diameter Wire 

 at 20°C Min 

Nom Min Max   Max Before Stranding After Stranding 

(1) (2) (3) (4) (5) (6) (7) (8) 

mm mm mm mm2 kg/km ohms/km kN kN 

2.21 2.18 2.24 3.836 10.37 7.503 0.68 0.65 
3.10 3.07 3.13 7.548 20.40 3.818 1.24 1.18 
3.18 3.15 3.21 7.942 21.47 3.626 1.29 1.23 
3.99 3.95 4.03 12.50 33.80 2.306 1.98 1.88 
4.39 4.35 4.43 15.14 40.91 1.902 2.10 2.28 
4.65 4.60 4.70 16.98 45.90 1.700 2.70 2.56 

NOTES

1 The resistance has been calculated from the maximum values of receptivity and the cross-sectional area based on the minimum
diameter.

2 The resistance of individual wires shall be such that the completed stranded conductor meets the requirements of the maximum
resistance specified in Table 2 calcluated by applying the relevant stranding constants given in Table 4.

[kaM 6 rkfydk,sa[kaM 6 rkfydk,sa[kaM 6 rkfydk,sa[kaM 6 rkfydk,sa[kaM 6 rkfydk,sa

rkfydk 1 ,Y;wfefu;e yM+nkj pkydksa osQ fuekZ.k eas iz;qDr ,Y;wfefu;e rkjs arkfydk 1 ,Y;wfefu;e yM+nkj pkydksa osQ fuekZ.k eas iz;qDr ,Y;wfefu;e rkjs arkfydk 1 ,Y;wfefu;e yM+nkj pkydksa osQ fuekZ.k eas iz;qDr ,Y;wfefu;e rkjs arkfydk 1 ,Y;wfefu;e yM+nkj pkydksa osQ fuekZ.k eas iz;qDr ,Y;wfefu;e rkjs arkfydk 1 ,Y;wfefu;e yM+nkj pkydksa osQ fuekZ.k eas iz;qDr ,Y;wfefu;e rkjs a
([kaM 5-1] 7-1-1] 12-2] 12-3 rFkk 12-5)

Mk;kehVj Ekk=kk  20° ls- ij VwVu Hkkj] U;wure 
   

Rkkj dk 

ozQkl&oxhZ; {ks=k  jksfèkrk  

UkWkfeuy  U;wure  vfèkdre    vfèkdre yM+ ls igys  yM+ osQ ckn 

(1) (2) (3) (4) (5) (6) (7) (8) 

feeh- feeh- feeh- feeh-2 fdxzk@fdeh- vks,p,e,l@fdeh- osQ,u  osQ,u 

2.21 2.18 2.24 3.836 10.37 7.503 0.68 0.65 
3.10 3.07 3.13 7.548 20.40 3.818 1.24 1.18 
3.18 3.15 3.21 7.942 21.47 3.626 1.29 1.23 
3.99 3.95 4.03 12.50 33.80 2.306 1.98 1.88 
4.39 4.35 4.43 15.14 40.91 1.902 2.10 2.28 
4.65 4.60 4.70 16.98 45.90 1.700 2.70 2.56 

fVIif.k;k¡

11111 izfrjksèk dh x.kuk U;wure O;kl dh izfrjksfèkrk osQ vfèkdre eku ,oa vuqizLFk dkV osQ vkèkkj ij dh xbZ gSA

22222 izR;sd rkj dk izfrjksèk ,sls gks fd iw.kZ yM+nkj pkyd dk vfèkdre izfrjksèk rkfydk 2 esa fu£n"V vko';drk osQ vuq:i gks vkSj bldh x.kuk
rkfydk 4 osQ lacfUèkr yM+nkj fLFkjkad dks viukdj dh tk;sA

 



9

vkbZ,l@IS 398 (Hkkx@Part 1) : 1996

Table 2 Aluminium Stranded Conductors
[Clauses 7.2.1, 7.2.2; and Table 1 (Note 2); and Annex A]

Nominal 
Aluminium 

Stranding and 
Wire 

Diameter 

Sectional 
Area 

Approximate 
Overall Dia 

Approximate Mass Calculated 
Resistance at 

20°C 
Max 

Approximate 
Calculated 
Breaking 

Load 
(1) (2) (3) (4) (5) (6) (7) 

mm2 mm mm2 mm kg/km ohms/km kN 

25 7/2.21 26.85 6.63 74 1.096 4.52 
50 7/3.10 52.83 9.30 145 0.552 5 8.25 

100 7/4.39 106.0 13.17 290 0.275 2 15.96 
150 19/3.18 150.9 15.90 415 0.194 2 23.28 
240 19/3.99 237.6 19.95 654 0.123 5 35.74 
300 19/4.65  322.7 23.25 888 0.091 07 48.74 

NOTES

1 For the basis of calculation of this table, see Annex A.

2 The sectional area of a stranded conductor has been taken as the sum of the cross-sectional areas of the individual wires.

rkfydk 2 ,Y;wfefu;e yM+nkj pkydrkfydk 2 ,Y;wfefu;e yM+nkj pkydrkfydk 2 ,Y;wfefu;e yM+nkj pkydrkfydk 2 ,Y;wfefu;e yM+nkj pkydrkfydk 2 ,Y;wfefu;e yM+nkj pkyd
[[kaM 7-2-1] 7-2-2_ rFkk rkfydk 1 (fVIi.kh 2)_ rFkk vuqca/ d]

UkWkfeuy 

,Y;wfefu;e  

yM+nkj ,oa rkj 

Mk;kehVj 

fo"k; {ks=k YkxHkx lexz 

Mk;kehVj 

YkxHkx nzO;eku 20°ls- ij 

vkdfyr jksf?krk 

vf/dre 

yxHkx vkdfyr 

VwVu ekj 

(1) (2) (3) (4) (5) (6) (7) 

feeh-2 feeh- feeh-2 feeh- fdxzk-@fdeh- vks,p,e,l@fdeh- osQ,u 

25 7/2.21 26.85 6.63 74 1.096 4.52 
50 7/3.10 52.83 9.30 145 0.552 5 8.25 

100 7/4.39 106.0 13.17 290 0.275 2 15.96 
150 19/3.18 150.9 15.90 415 0.194 2 23.28 
240 19/3.99 237.6 19.95 654 0.123 5 35.74 
300 19/4.65  322.7 23.25 888 0.091 07 48.74 

fVIif.k;k¡

11111 bl rkfydk dh x.kuk ds vk/kkj ds fy;s] ns[ksa vuqca/ dA

22222 yM+nkj pkyd ds fo"k; {ks=k dks i`Fkd~ rkjksa ds vuqizLFk {ks=kksa ds ;ksx ds :i esa fy;k x;k gSA

Table 3 Lay Ratios for Aluminium Stranded
Conductors

(Clauses 9.2, 12.6 and A-2.3)

Lay Ratio Number of Wires in 
Conductor 

6 Wire Layer 12 Wire Layer 

 Min Max Min Max 

(1) (2) (3) (4) (5) 

7 10 14 — — 
19 10 16 10 14 

rkfydk 3 ,Y;wfefu;e yM+nkj pkydkas osQ cV vuqikrrkfydk 3 ,Y;wfefu;e yM+nkj pkydkas osQ cV vuqikrrkfydk 3 ,Y;wfefu;e yM+nkj pkydkas osQ cV vuqikrrkfydk 3 ,Y;wfefu;e yM+nkj pkydkas osQ cV vuqikrrkfydk 3 ,Y;wfefu;e yM+nkj pkydkas osQ cV vuqikr
([kaM 9-2] 12-6 rFkk d&2-3)

cV vuqikr pkyd esa rkjks a dh  

la[;k  
6 rkjksa dh rg 12 rkjksa dh rg 

 U;wure vf/dre U;wure vf/dre 

(1) (2) (3) (4) (5) 

7 10 14 — — 
19 10 16 10 14 
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Table 4 Stranding Constants
[Clauses A-2.1, A-2.2 and A-2.3; and

Table 1 (Note 2)]

Number of Wires in 
Conductor 

Stranding Constants 

 Mass Electrical Resistance 

(1) (2) (3) 

7 7.091 0.144 7 
19 19.34 0.053 57 

lkj.kh 4 yM+nkj fLFkjkadlkj.kh 4 yM+nkj fLFkjkadlkj.kh 4 yM+nkj fLFkjkadlkj.kh 4 yM+nkj fLFkjkadlkj.kh 4 yM+nkj fLFkjkad
[[kaM d&2-1] d&2-2 rFkk d&2-3_ rFkk

rkfydk 1 (fVIi.kh 2)]

pkyd esa rkjks a dh 
la[;k  

yM+ fLFkjkad  

 nzO;eku fo|qrh; jksfèkrk  
(1) (2) (3) 

7 7.091 0.144 7 
19 19.34 0.053 57 

[kaM 7 vuqyXud[kaM 7 vuqyXud[kaM 7 vuqyXud[kaM 7 vuqyXud[kaM 7 vuqyXud

vuqca/ dvuqca/ dvuqca/ dvuqca/ dvuqca/ d
[rkfydk 2 (fVIi.kh 1)]

rkfydk 2 dh x.kuk lacaèkh fVIif.k;k¡rkfydk 2 dh x.kuk lacaèkh fVIif.k;k¡rkfydk 2 dh x.kuk lacaèkh fVIif.k;k¡rkfydk 2 dh x.kuk lacaèkh fVIif.k;k¡rkfydk 2 dh x.kuk lacaèkh fVIif.k;k¡

SECTION 7 ANNEXURESSECTION 7 ANNEXURESSECTION 7 ANNEXURESSECTION 7 ANNEXURESSECTION 7 ANNEXURES

ANNEX A
[Table 2 (Note 1)]

NOTES ON THE CALCULATION OF TABLE 2

A-1 INCREASE IN LENGTH DUE TO
STRANDING

A-1.1 When straightened out, each wire in any
particular layer of a stranded conductor, except the
central wire, is longer than the stranded conductor by
an amount depending on the lay ratio of that layer.

A-2 RESISTANCE AND MASS OF CONDUCTOR

A-2.1 The resistance of any length of a stranded
conductor is the resistance of the same length of any
one wire multiplied by a constant, as set out in Table 4.

A-2.2 The mass of each wire in any particular layer of
stranded conductor, except the central wire, will be
greater than that of an equal length of straight wire
by an amount depending on the lay ratio of that layer
(see A-1.1 above).

The total mass of any length of an aluminium stranded
conductor is, therefore, obtained by multiplying the
mass of an equal length of straight wire by an
appropriate constant, as set out in Table 4.

A-2.3 In calculating the stranding constants in Table 4,
the mean lay ratio, that is, the arithmetic mean of the
relevant minimum and maximum values in Table 3, has
been assured for each layer.

ddddd-1 yM+ cVus osQ dkj.k yEckbZ eas 1 yM+ cVus osQ dkj.k yEckbZ eas 1 yM+ cVus osQ dkj.k yEckbZ eas 1 yM+ cVus osQ dkj.k yEckbZ eas 1 yM+ cVus osQ dkj.k yEckbZ eas o`f¼o`f¼o`f¼o`f¼o`f¼

d -1-1 1-1 1-1 1-1 1-1 tc pkyd rS;kj fd;k tkrk gS] dsanzh; rkj dks

NksM+dj] yM+nkj pkyd dh fdlh fo'ks"k rg dh izR;sd rkj
ml rg dh oV vuqikr ij fuHkZj ek=kk }kjk yM+nkj pkyd ls
yEch gksrh gSA

ddddd-2 pkyd dh izfrjksfèkrk ,oa nzO;eku2 pkyd dh izfrjksfèkrk ,oa nzO;eku2 pkyd dh izfrjksfèkrk ,oa nzO;eku2 pkyd dh izfrjksfèkrk ,oa nzO;eku2 pkyd dh izfrjksfèkrk ,oa nzO;eku

d&2-1d&2-1d&2-1d&2-1d&2-1 yM+nkj pkyd dh fdlh yEckbZ dh izfrjksfèkrk
rkfydk 4 esa n'kkZ, x;s vuqlkj ,d fLFkjkad }kjk c<+kbZ xbZ
fdlh ,d rkj dh ,d leku yEckbZ dh izfrjksfèkrk gSA

ddddd-2-22-22-22-22-2 yM+nkj pkyd dh dksbZ fo'ks"k rg dh fo'ks"k rkj dk
nzO;eku] osQanzh; rkj dks NksM+dj] ml rg osQ cV vuqikr ij
vkfJr ek=kk }kjk lhèkh rkj osQ ln`'k yEckbZ ls cM+h gksxh
(ns[ksa ddddd-1-11-11-11-11-1 mijksDr)A

vr% ,d ,Y;wfefu;e yM+nkj pkyd dh fdlh yEckbZ dk
dqy nzO;eku] rkfydk 4 esa n'kkZ, x, yxHkx fLFkjkad }kjk
lhèkh rkj dh ln`'k yEckbZ osQ nzO;eku ls xq.kk djosQ izkIr
fd;k tkrk gSA

ddddd-2-32-32-32-32-3 rkfydk 4 esa yM+ ckVus osQ fLFkjkadkssa dh x.kuk
djosQ] cV vuqikr dk vfHkizk; gS fd rkfydk 3 ls lEc¼
U;wure ,oa vfèkdre ekuksa dk vadxf.kr vFkZ izR;sd rg osQ
fy;s lqfuf'pr fd;k x;k gSA 
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A-3 CALCULATED BREAKING LOAD OF
CONDUCTOR

A-3.1 The breaking load of an aluminium stranded
conductor containing not more than 37 wires, in terms
of the strengths of the individual component wires,
may be taken to be 95 percent of the sum of the
strengths of the individual aluminium wires calculated
form the specified minimum breaking load.

vuqca/ [kvuqca/ [kvuqca/ [kvuqca/ [kvuqca/ [k
(çkDdFku)

jSf[kd foLrkj dh izR;kLFkrk ,oa xq.kkad dk eksM;wyjSf[kd foLrkj dh izR;kLFkrk ,oa xq.kkad dk eksM;wyjSf[kd foLrkj dh izR;kLFkrk ,oa xq.kkad dk eksM;wyjSf[kd foLrkj dh izR;kLFkrk ,oa xq.kkad dk eksM;wyjSf[kd foLrkj dh izR;kLFkrk ,oa xq.kkad dk eksM;wy

ANNEX B
(Foreword)

MODULUS OF ELASTICITY AND COEFFICIENT OF LINEAR EXPANSION

No. of Wires Final Modulus of 
Elasticity (Practical) 

GN/m2 

Coefficient of Linear 
Expansion/Degree C 

7 59  23. 0 × 10-6 
19 60  23. 0 × 10-6 

NOTES

1 These values are given for information only.

2 Moduli values quoted may be regarded as being accurate to
within ± 3 GN/m2.

3 Moduli values quoted may be taken as applying to conductors
stressed between 15 and 50 percent of the ultimate breaking of
the stranded conductor.

rkjks a dh 
la[;k  

izR;kLFkrk osQ vafre 
eksM;wy (çk;ksfxd) 

jSf[kd foLrkj dk 
xq.kkd@fMxzh ls- 

 th,u@eh-2  

7 59  23. 0 × 10-6 
19 60  23. 0 × 10-6 

fVIif.k;k¡

11111 ;s eku osQoy lwpukFkZ gSaA
22222 m¼`r eksM;wyh ekukas ij ±3 th,u@eh-2 osQ Hkhrj lVhd j[kus osQ
:i esa fopkj fd;k tk,A
33333 m¼`r eksM;wyh ekuksa dks yM+nkj pkyd osQ rqjar VwVu osQ 15 ,oa
50 izfr'kr osQ chp nkc pkydksa ij yxkus osQ :Ik esa fy;k tk;sA

fuoZpu esa fookn dh fLFkfr esa bl ekud dk vaxzsT+kh ikB gh ekU; gksxkA
In case of dispute in interpretation, English version of this standard shall be authentic.

ddddd-3 pkyd dk VwVu Hkkj laxf.kr fd;k x;k3 pkyd dk VwVu Hkkj laxf.kr fd;k x;k3 pkyd dk VwVu Hkkj laxf.kr fd;k x;k3 pkyd dk VwVu Hkkj laxf.kr fd;k x;k3 pkyd dk VwVu Hkkj laxf.kr fd;k x;k

ddddd-3-1 3-1 3-1 3-1 3-1 37 rkjksa ls vufèkd okyh ,Y;wfefu;e yM+nkj
pkyd osQ VwVu Hkkj] i`Fkd ?kVd okys rkjksa dh lkeF;Z osQ
lanHkZ esa fofu£n"V U;wure VwVu Hkkj ls laxf.kr i`Fkd&i`Fkd
,Y;wfefu;e rkjksa osQ lkeF;Z tksM+ dks 95 izfr'kr gksuk
fy;k tk,A

 



[k) 1976 osQ ckn gq, lHkh vuqeksfnr ,oa ifjpkfyr la'kksèkuksa ij bl rhljs iqujh{k.k dh fof'kf"V dks rS;kj djrs le;
fopkj fd;k x;k gSA

x) bZlh xzsM ,Y;wfefu;e dh pkydrk esa vkbZbZlh ekud osQ vuqlkj 0-028 264 vks,p,e- feeh-2@eh- 20°ls- ij
vfèkdre izfrjksèkdrk esa lqèkkj ykus osQ fy;s vR;fèkd egÙoiw.kZ fopkj fd;k x;k gSA

?k) rkj osQ Mk;kehVj osQ ekiu] cV&vuqikr] ijh{k.k izfØ;k ,oa #Vhu ijh{k.kksa osQ ijh{k.k ,oa ijh{k.kksa dh Lohdk;Zrk
dks 'kkfey fd;k x;k gSA

M+) VkbZi VsLVksa dks 'kkfey fd;k x;k gSA

jSf[kd foLrkj dh izR;kLFkrk (bykfLVflVh) ,oa xq.kkad osQ ekM+;wyksa osQ eku lwpukFkZ vuqlkj vuqca?k [k esa fn;s x;s gSaA

bl ekud dh rS;kjh esa fuEufyf[kr ls lgk;rk yh xbZ gS%

vkbZbZlh ic vkbZbZlh 889 µ f'kjksifj ykbu pkydksa osQ fy;s gkMZ MªkWu ,Y;wfefu;e rkjsa

vkbZbZlh 1089 µ f'kjksifj fo|qr pkydksa ij losaQfnzr xksykdkj rkj

ch,l 215 % Hkkx 1 % 1970 f'kjksifj ikWoj izs"k.k osQ fy;s ,Y;wfefu;e pkyd ,oa ,Y;wfefu;e pkyd bLikr izcfyr dh
fof'kf"VA Hkkx 1 ,Y;wfefu;e yM+nkj pkyd] fczfV'k ekud laLFkkuA

;g fuf'pr djus osQ fy;s fd bl ekud esa fdlh vis{kk fo'ks"k dk ikyu fd;k x;k gS ;k ugha] rks ijh{k.k ;k fo'ys"k.k osQ
ifj.kke dks n'kkZus okys voyksdu ;k x.kuk }kjk izkIr vafre eku dks vkbZ,l 2 % 1960 ^la[;kRed ekuksa osQ iw.kk±du lEcaèkh
fu;e (iqujhf{kr)] osQ vuqlkj iw.kkZafdr dj fn;k tk,A iw.kk±fdr eku esa j[ks x, lkFkZd LFkkuksa dh Lak[;k mruh gh gks ftruh
bl ekud esa fufnZ"V eku dh gSA

(Continued from second cover)

(nwljs doj ls tkjh)

b) All amendments approved and circulated after 1976 have been considered while preparing this
specification for third revision.

c) The most important consideration has been taken regarding improvement in conductivity of EC Grade
Aluminium — the maximum resistivity of 0.028 264 ohm.mm2/m at 20°C, as per IEC standard.

d) Measurement of wire diameter, lay ratio, test procedures and testing of routine tests and acceptance tests
have been  included.

e) Type tests have been included.

The values of modulus of elasticity and coefficient of linear expansion are given in Annex B for information.

In the preparation of this standard assistance has been derived from the following:

IEC Pub IEC 889 — Hard drawn aluminium wire for overhead line conductors

IEC 1089 — Round wire concentric laid overhead electrical conductors

BS 215 : Part 1: 1970 Specification for aluminium conductors and aluminium conductors, steel-reinforced
for overhead power transmission. Part 1 Aluminium stranded conductors. British Standards Institution.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result of a test, shall be rounded off in accordance with IS 2 : 1960 ‘Rules
for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value
should be the same as that of the specified value in this standard.
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