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Indian Standard

RECOMMENDED CURRENT RATINGS FOR
CABLES

PART V PVC INSULATED LIGHT DUTY CABLES

0. FOREWORD

0.1 This Indian Standard (Part V) was adopted by the Indian Standards
Institution on 29 November 1968, after the draft finalized by the Conductors
and Cables Sectional Committee had been approved by the Electrotechni-
cal Division Council.

0.2 The values of current ratings have been based on the IEE Wiring
Regulations (14th Edition) 1966. The IEE values have been plotted
against the nominal area and values for metric nominal area obtained from
the graph. For certain marginal sizes, extra polation was required to get
the values.

0.2.1 The current ratings for aluminium conductored cables of sizes
1'5 to 16 mm? (both inclusive ) given in Tables 6 and 7 have been comput-
ed by applying a factor 078 to the corresponding current ratings for copper
conductored cables given in Tables 1 and 3 because IEE tables do not
provide the values of current ratings of aluminium conductored cables of
sizes below 19 mm?. This factor 0-78 was arrived at by taking the average
of the aluminium to copper ratios of current ratings given for unarmoured
single and multi-core cables conforming to IS:1554 (Part 1)-1964*.

0.2.2 The excess current protection factors have been altered to suit the
new ambient temperature of 40°C.

0.3 The rating factors specified shall be used to modify the current ratings
in respect of ambient-temperature, class of excess current protection and
grouping.

0.4 This is one of the series of Indifn Standards on recommended current
ratings for various types of cables. Others in the series are:

1S:3961 (Part I)-1967 Recommended current ratings for cables:
Part I Paper-insulated lead-sheathed cables

1S:3961 (Part IT1)-1967 Recommended current ratings for cables:
Part 11 PVC insulated and PVC sheathed heavy duty cables

*Specification for PVC insulated ( heavy duty) electric cables: Part 1 For working
voltages up to and including 1 100 volts ( revised ).
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1S:3961 (Part V)-1968

1S:3961 (Part 111)-1968 Recomn;ended current ratings for cables:
Part III Rubber insulated cables

1S:3961 (Part 1V )-1968 Recommended current ratings for cables:
Part IV Polythene insulated cables

0.5 For the purpose of deciding whether a particular requirement of this:
standard is complied with, the final value, observed or calculated, express-
ing the result of a test, shall be rounded off in accordance with IS:2-1960*,
The number of significant places retained in the rounded off value should
be the same as that of the specified value in this standard.

1. SCOPE

1.1 This standard (Part V) covers recommended current ratings for both
the copper conductored as well as aluminium conductored PVC insulated
cables and copper conductored flexible cords covered by IS:694 (Part I)-
19641 and 1S:694 (Part IT)-1964% respectively.

2. BASIC ASSUMPTIONS

2.1 The current ratings given in Tables 1 to 7 in the standard are based
on the following assumptions:

a) Ambient air temperature 40°C
b) Maximum conductor temperature 70°C
¢) Thermal resistivity of PVC 650°C cm/W

3. METHOD OF INSTALLATION

3.1 The current ratings given'in this standard are for the methods of
installation as given in the following table:

Type of Cable Type of Installation Method of Installation
Single-core cables a) Bunched and enclosed i) 2 cables, single-phase
in a conduit or trunking ac or dc
ii) 3 or 4 cables, three-
phase ac
b) Clipped direct to a i) 2 cables, single-phase
surface or on a cable ac or dc
tray, bunched and ii) 3 or 4 cables, three-
unenclosed phase ac

*Rules for rounding off numerical values ( revised ).

tSpecification for PVC insulated cables (for voltages up to 1100 volts }:Part I With
copper conductors ( revised ).

3Specification for PVC insulated cables (for voltages up to 1 100 volts ):Part II With
aluminium conductors ( revised ).



1S:3961 ( Part V)-1968
Type of Cable Type of Installation Method of Installation

¢) Defined conditions i} Flator vertical (2 cabl-
es, single-phase ac or
dc, or 3 or 4 cables,
three-phase )
1) Trefoil (3 cables, three-
phase )

Twin and Multi- a) Enclosed in a conduit i) One twin-cable (with
core cables or trunking or without ECC),
single-phase ac or dc
ii) One three-or four-core

cable, three-phase

b) Clipped direct to a i) One twin-cable (with
surface or on a cable or without ECC),
tray and unenclosed single-phase ac or dc

1) One three-or four-core
cable, three-phase

¢) Defined conditions i) One twin-cable (with
or without ECQC),
single-phase ac or dc
ii) One three-or four-core
cable, three-phase

4, RATING FACTORS

4.1 For Ambient Temperature — The current ratings for cables given
in the Tables 1 to 7 are based on an ambient air temperature of 40°C.
Where the ambient air temperature differs from this value, the appropriate
rating factor given in Table 8 shall be applied.

4.2 For Excess Current Protection —Cables insulated with some
thermoplastic materials (for example PVC) may sustain serious damage
when subjected, even for relatively short periods, to temperatures which are
app.eciably higher than thoce permissible for continuous operation. There-
fore the current ratings of cables insulated with PVC are determined not
only by the maximum conductor temperature admissible for continuous
running, but also by the temperature likely to be attained under conditions
of excess-currert.

In the tables relating to these types of cable, therefore, the tabulated
ratings are related to the class of excess-current protection afforded for the
cables. For the purpose of this standard the following classes of excess-
current protection shall apply.

4.2.1 Close Excess-Current Protection — Excess-current protection which
will operate within four hours at 1'5 times the designed load current of the
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circuit which it protects.  Devices affording close excess-current protection
include:
a) Fuses fitted with fuse-links having a fusing factor not exceeding
15 marked (1S:2208-1962* .
b) Miniature and moulded-case circuit-hreakers,
¢) Circuit-breakers set to operate at an overload not exceeding 15
times the designed load current of the circuit,

4.2.2 Coarse Excess-Current Protection — Fixcess-current protection which
will not operate within four hours at 15 times the designed load current of
the circuit which it protects. Devices aflording coarse excess-current
protection include:

a) Fuses other than those described under close excess-current protec-
tion above.

b) Carriers and bases used in rewirable type electric fuses complyving
with 18:2086-19637.

The heading to each table concerned states whether the tabulated
ratings relate to close or coarse excess-current protection.  Where the class
of excess-current protection to be used differs from rthat stated in the
heading to the table, the appropriate rating factor given in Table 8 shall be
applied.

4.3 For Groups — The current ratings given in the various tal:les are for
single circuits onlv. For groups, the appropriate rating factor given in
Table 8 shall be applied.

4.4 For Defined Conditions — The current ratings in the columns of the
tables headed ‘defined conditions’ apply to cables run under the conditions
defined below:

4.4.1 Single-Core Cables

a) Two or three single-core cables are installed one above the other,
fixed to the vertical surface of a wall or open cable trench as
follows, the distance between the wall and the surface of the cable
being 25 mm in each instance.

1) Cables in which the conductor cross-sectional area does not
exceed 185 mm? are installed at a distance between centres of
twice the overall diameter of the cable.

2) Cables in which the conductor cross-sectional area exceeds
185 mm? are installed at a distance between centres of 90 mm.

3) The ratings for two cables may be applied with safety in instan-
ces where such cables are installed in horizontal formation on

*Specification for HRC cartridge fuse links up to 650 veits.
+Specification for carriers and bases used in rewirable ‘ype clectric fuses up to 650 volts
( revised ).
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brackets fixed to a wall, either spaced as indicated above, or
touching throughout.

b) Three single-core cables are installed in trefoil formation, fixed to
the vertical surface of a wall or open cable trench, the cables
touching throughout and the distance between the wall and the
surface of the nearest cable being 25 mm; or alternatively, three
single-core cables are installed in trefoil formation and laid on a
non-metallic floor, the eables touching each other and the floor
throughout.

The cables are assumed to be remote trom iron, steel, or ferrocon-
crete, other than the cable supports.

4.4.2 Multi-Core Cables— Cablés of all types other than single-core cables
are instalied singly fixed to the vertical surface of a wall or open cable
trench, the distance between the surface of the cable and the wall being
253 mm in every instance.

For cables spaced by distances less than those described above, the
current ratings in the columns headed ‘clipped direct to a surface’ should be
applied.

TABLE 1 SINGLE CIRCUIT CURRENT RATINGS FOR SINGLE-CORE PVC
INSULATED SHEATHED AND UNSHEATHED COPPER CONDUCTORED
CABLES OF SIZE 1 TO 50 mm?® ACCORDING TO
IS:694 ( PART 1)-1964*

( CABLES PROVIDED WITH COARSE EXCESS-CURRENT PROTECTION)
( Clauses 0.2.1, 2.1 and 4.1 )

NomiNaL NUMBER BuxCHED AND ENCLOSED IN  CLIPPED DIRECT TO A SUR-
CRross- AND Dia- Covnputr or TRUNKING FACE OR ON A CABLE TRAY,
SECTIONAL  METER OF BUNCHED aND UNEN-

AREA Wires CLOSED
. A

—
2 Cables Single- 3or4 Cablcs 2 Cables, Single- 3 or 4 Cablcs,
Phase acor dc  3-Phasc ac  Phase ac or dc  3-Phase ac

_——J\,—-_—_—._

(1) (2) (3) (4) (3) (6)
mm? mm A A A A
1 1/1-12 11 9 12 12
1-5 1/1-40 13 11 16 15
2-5 1/1-80 18 16 22 20
4 1/2-24 24 20 29 26
6 1/2-80 31 25 37 33
10 7/1-40 42 35 51 45
16 7/1-70 57 48 68 61
25 7/2-24 71 60 86 78
35 7/2-50 91 77 110 9
50 19/1-80 120 100 145 135

*PVC insulated cables (for voltages up to 1100 V ):Part I With copper conductors
(revised ).
Nore — For close excess-current protection, see rating factor in Table 8.
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TABLE 2 SINGLE CIRCUIT CURRENT RATINGS FOR SINGLE-CORE
PVC INSULATED SHEATHED AND UNSHEATHED COPPER
CONDUCTORED CABLES OF SIZE 70 TO 400 mm?
ACCORDING TO IS:694 ( PART 1)-1964*

( CABLES PROVIDED WITH CLOSE EXCESS-CURRENT PROTECTION)
( Clauses 2.1 and 4.1 )

NomiNnaL Numser BuNcHED AND EN- CrippEp DIreCT TO DeFINED
CRro88-SEC- AND Dia- CLOSED IN CONDUIT A SURFACE OR ON CoONDITIONS
TIONAL METER OF or TRUNKING A CaABLE Tray,
AREa WIRES BUNCHED AND
UNENCLOSED
y - A As.

[ou 2N ol = - e

2 Cables, 3or4 2 Cables, 3or4 Flat or Trefoil
Single-  Cables, Single-  Cables, Vertical (3Cables,

Phase ac Threc- Phascac Three- (2 Cables, Three-.
or dc Phaseac ordc  Phascac Single- Phase )

Phase ac
ordc, or 3
or 4 Cables,
Three-
Phase)
(1 (2) (3) (4) (5) (6) (7) (8)
mm? mm A A A A A A
70 19/2:24 165 145 200 180 215 185
95 19/2:50 200 165 235 215 260 230
120 37/2-06 225 195 270 240 305 267
150 37/2-24 — — 310 280 355 305
185 37/2-50 — — 360 320 415 350
240 61/2:24 —_ — 425 385 . 500 420
300 61/2:50 — —_— 490 440 585 490
400 61/3-00 — — 590 535 695 590

*PVC insulated cables (for voltages up to 1100 V ):Part T With copper conductors
(revised ).

NoTxE — For coarse excess-current protection, ses rating factor in Table 8,
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TABLE 3 SINGLE CIRCUIT CURRENT RATING FOR TWIN AND MULTI-
CORE PVC INSULATED SHEATHED AND UNSHEATHED COPPER
CONDUCTORED CABLES OF SIZE 1 TO 50 mm® ACCORDING

TO IS : 694 ( PART I)-1964*

( CABLES PROVIDED WITH COARSE EXCESS-CURRENT
PROTECTION)

( Clauses 0.2.1, 2.1 and 4.1)

NoMiNar NuUMBER
Cross- AND
SEcTIO- DIAMETER

NAL AREA OF WIRES

(1) (2)
mm? mm
1 1112
1'5 1140
2:5 1/1:80
4 1/2-24
6 1/2:80
10 7/140
16 7/1-70
25 7/2-24
35 7/2:50
50 19/1-80

EncrLosep 1n Con-

CrippEp DirgcT TO0 DrrFINED CONDI-

DUIT OR TRUNKING A SURFACE OR ON A TIONS
CaBrx TrAY AND
UNENCLOSED
~ A N RN A -y £ A R}
One-Twin One Three One-Twin One Three- One- One
Cablewith or Four- Cablewith or Four- Twin Three-
orWithout Core or Without Core Cable  or Four-
Earth Cable, Earth Cable, with or Core
Continuity Three- Continuity Three- Without Cable,
Conductor, Phase Conductor, Phase Earth Three-
Single- Single- Continuity  Phase
Phase ac Phase ac Conductor,
or dc or dc Single-
Phase ac
or dc
(3) (4) (5) (8) (7) (8)
A A A A A A
10 9 12 10 — —
13 11 16 14 — —
17 15 20 18 —_— —_
22 20 27 24 — —
28 25 34 30 — -
39 34 44 39 — -
53 46 61 55 _— —
59 51 69 60 82 71
72 63 88 77 101 87
9] 82 116 102 122 111

*PVC insulated cables (for voltages up to 1100 V ):Part I With copper conductors

(revised ).

NorE — For close excess-current protection, see rating factor in Table 8.
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TABLE 4 SINGLE CIRCUIT CURRENT RATING FOR TWIN AND
MULTI-CORE PVC INSULATED SHEATHED AND UNSHEATHED
COPPER CONDUCTORED CABLES OF SIZE 70 TO 400 mm?
ACCORDING TO 1S:694 ( PART 1 )-1964*

{( CABLES PROVIDED WITH CLOSE EXCESS-C ENT PROTECTION)

( Clauses 2.1 and 4.1)

NOMINAL NUMBER CriprPED DIRECT TO A SUR- DEFINED CONDITIONS
Cross-Sgc- AND FACE OR ON A CABLE Tray,
TIONAL AREA  DIAMETER AND UNENCLOSED
or WIRES ,~ A — A ~
One Twin- One Three-or  One Twin-  One Three-
Cable, Four-Core Cable, Single- or Four-
Single-Phase Cable, Three- Phascacor  Core Cable,
ac or dc Phase - de Three-
Phase
(n (2) (3) (4) (3) (6)
mm?* mm A A A A
70 19/2-24 155 140 190 170
95 19/2-50 190 165 230 200
120 37/2:06 220 190 260 235
150 37/2-24 250 215 295 265
185 37/2:50 290 250 340 300
240 61/2:24 340 295 390 350
300 61/2-50 390 345 455 405
400 61/3-00 475 425 550 480

*PVC insulated cables {for voltages up to 1100 V):Part I With copper conductors
( revised ).
Norr — For coarse excess-current protection, see rating factor in Table 8.

TABLE 5 CURRENT RATINGS FOR COPPER CONDUCTORED
FLEXIBLE CORDS INSULATED WITH PVC ACCORDING
TO IS :694 ( PART I)-1964°

( Clauses 2.1 and 4.1)
NoMiNAL Crogs-SECTIONAL NUMBER AND DiAMETER OF CURRENT RaTING dc oR

AREA OF CONDUCTOR WiIREs SINGLE-PHASE ac, oR
THREE-PHASE ac

(N (2) (3)

mm? mm A
0-50 16/0-20 4
075 24/0-20 7
1-00 32/0-20 11
1-50 48/0-20 14
2-50 80/0-20 19
4-00 128/0-20 26

*PVC insulated cables ( for voltages up to 1100 V ):Part I With copper conductors
(revised ).
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;I’ABI.E 6 SINGLE CIRCUIT CURRENT RATINGS FOR SINGLE-CORE
PVC INSULATED SHEATHED AND UNSHEATHED ALUMINIUM
CONDUCTORED CABLES OF SIZE 15 TO 625 mm?®

ACCORDING TO 1S:694 ( PART II )-1964* )
( CABLES PROVIDED WITH CLOSE EXCESS-CURRENT PROTECTION))

( Clauses 0.2.1, 2.1 and 4.1')

NoMiNAL NUMBER AND BUNCHED AND CriePED DIRECT DeriNep
Cross- DIAMETER oF ENCLOSED IN TO A SURFACE OR CoONDITIONS
SecrIO- WIRES CoNDUIT OR ON A CABLE Travy,

NAL AREA TRUNKING BUNCHED AND

UNENCLOBED
A A A
r = — -

2 Cables, 3or4 2Cables, 3or¢ Flator  Trefoil
Single-  Cables, Single-  Cables, Vertical ( Three
Phase ac  Three- Phaseac Three- (2 Cables Cables,
ordc  Phase ac ordc  Phase ac Single-  Three-
Phase ac  Phase

ordc3or ac)

4 Cables,
Three-
Phase ac )

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

mm? mm A A A A A A
1'5 1/1-40 12 1§ 16 14 — —
25 1/1:80 17 15 21 19 — —
4 1/2:24 23 19 27 25 — —
6 1/2-80 29 24 35 32 — —
10 1/355 . 40 33 48 43 — —
16 7/1-70 54 46 65 58 —_ -—
25 7]2-24 69 58 84 74 — —
35 7/2:50 83 71 105 90 —_— —
50 7/3-00 105 89 125 11£ — —
70 19/2-24 125 110 150 135 165 145
95 19/2-50 —_— —_ 185 165 205 175
120 37/2:06 — —_ 210 190 235 210
150 37/2-24 -— —_— 240 215 275 240
185 37/2-50. — —_ 280 250 320 275
240 37/3-00 —_ —_ 325 295 380 325
300 61/2:50 —_— — 380 340 455 385
400 61/3-00 — — 460 415 540 460
500 91/2+65 — — 535 485 625 530
625 91/3-00 — — 630 570 705 595

*PVC insulated cables ( for voltages up to 1 100 V ):Part II With aluminium conductors
( revised ).

Norxr — For coarse excess-current protection, ses rating factor in Table 8,

11
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TABLE 7 SINGLE CIRCUIT CURRENT RATINGS FOR TWIN AND
MULTI-CORE PVC INSULATED SHEATHED ALUMINIUM
CONDUCTORED CABLES OF SIZE 155 TO 300 mm:
ACCORDING TO IS:694 ( PART II )-1964*

( CABLES PROVIDED WITH CLOSE EXCESS-CURRENT PROTECTION
( Clauses 0.2.1, 2.1 and 4.1)

NoMINAL NumBer ENcrosep 1v Con- Crrpeep Direcr 70 DEFINED CONI

Cross- AND DiaME- DUIT OR TRUNKING A SURFACE OR ON A TIONS
SECTIO- TER OF WIRES CaBLE Tray, aND
NALAREA UNENCLOSED
—— Y — A - A
Twin- Three-or Twin- 3or4 Twin-  Three~

Cable, Four-Core Cable, Core Cable, Four-C
Single-  Cable, Single- Cable,  Single- Cable
Phase ac  Three- Phaseac Three- Phaseac Three
or dc Phase ac or dc Phase ac or dc Phase :

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

mm? mm A A A A A A
15 1/1-40 12 10 15 13 — —
2:5 1/1-80 16 14 19 17 —_ —_
40 1224 ~ 21 19 26 23 — -
60 1/2-80 27 24 32 28 — —

10 1/3:55 37 32 42 37 —_ —

16 7/1-70 50 44 58 52 — —

25 7/2-24 57 49 66 56 78 69

35 7/2:50 69 61 82 71 94 80

50 7/3-00 87 78 98 85 120 105

70 19/2-24 -_— — 120 105 150 130

95 19/2:50 — — 145 125 175 155

120 37/2-06 - —_ 170 145 200 180
150 37/2-24 - — 195 170 230 205
185 37/2-50 - — 225 195 260 235
240 37/3-00 — — 265 230 305 270
300 61/2-50 — —_ 305 265 350 310

*PVC insulated cables ( for voltages up to 1100V ):Part II With aluminium condu
tors ( revised ).
NotEe — For close excess-current protection, see rating factor in Table 8.
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TABLE 8 RATING FACTORS FOR EXCESS-CURRENT PROTECTION, AMBIENT TEMPERATURE
AND GROUPING OF CABLES

( Clauses 4.1, 4.2.2 and 4.3)

a) For Class of Excess-Current Protection

1) Rating factor close excess-current protection 1-23

2) Rating factor coarse excess-current protection 0-81

b) For Ambient Temperature

Ambient temperature °C 25 30 35 40 45 50 55 60 65
1) Rating factor for cables
Cables having coarse 1-09 i'06 1-03 1-00 0-97 0-94 0-82 067 0-46
excess-current protection
Cables having close 1-22 1-15 1-08 1-00 0-9] 0-82 0-70 0-57 040
excess-current protection
2) Rating factor flexible cords — 1-09 1-04 1-00 095 0-77 0-54 — —

Note | — The rating factor for close protection is derived from the formula @ = \/ZOETEﬁ

where Q is the rating factor, and 4 is the ambient temperature.

Nortt 2 — The rating factor for coarse protection is derived from the formula @ = \/%——A;
e

where Teis the limiting excess-current temperature, Re is the limiting temperature-rise under excess-current conditions,
and 4 is the ambient temperature ( for PVC cables, Re is assumed to be 90°C ).

¢) For Groups

For groups of circuits unenclosed, the single-circuit ratings apply provided that:
1) the horizontal clearance between circuit js:

i} not less than 6 times the overall diameter of an individual cable; and

i) not less than overall width of an individual circuit, except that the horizontal clearance need not in any case
exceed 150 mm;

2) the vertical clearance between circuits is not less than 150 mm; and

3) if the number of circuits exceed 4, they are installed in a horizontal plane. In all other cases, unless a more precise
evaluation of current rating has been made based on experimental work or calculated data the following factors are
applicable:

Number of circuits 2 3 4 5 6 8 10 12 14 16* 18+ 20%
( pairs of cables, single-

phase ac or dc 3 cables

per circuit, or 4 where

one 1s the neutral,

3-phase ac )

fSinglc- 080 069 062 0:59 0-55 0-51 048 043 041 0-39 038 036
core
cables
Ratingfactor{ Twin 080 070 065 0-60 057 052 048 045 043 041 039 0-38
and
multi-
core

*In case of single-core cables, not applicable to 3 phase.
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