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Estimating the Prospective Short Circuit Current
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Maximum Resistance of Copper Conductors at 20°C (0Ohm)
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FEEDER /| CABLE PROTECTION

An estimation of the prospective short-circuit current (psc) in an
installation is an important consideration in the salection of the
appropriate protective device.

The magnitude of the short-circuit current (rms value of the AC
component) at a point in the instaliat:on will depend upon;

(A) Prospective short-circuit current at the origin of the
installation,

(B) The amount of resistance In the circult between the origin
of the Installation and the point at which the short circuit
occurs.

{C) The type of short-circuit, phase to phase or phase to
carth or phase to neutral,

It is posuble to arrive at a maximum prospective short chrouit value
at the origin by taking the transformer kVA rating and its
impedance and calculating from the expression :

Transformer rating (kVA)x100

The values assume a symmetrical fault across the three phases |
a single clrcuit, for line to neutral faults, take the cable recrtmg
value from the table and double it.

The selection of Loadiine MCCB for feeder /cable protaceud
depends on the total load 1o be protected and the proscecay
short-circuit current (psc) at the point of instalfation,

PSC at A approximately 27kA

SC kA=
V IxSecondary voltage x % impedance of transformer

To calculate the resistance in the LV circuit, obtain detalls of lengths
and sizes of cables batween the source of supply and the point
under calculation, Using the table provided, determine the sum
of cable resistances and then simply read off the estimated fault
current from the relevant transformer curve on the graph.

PSCaut B
resistance A to 8 (a) 0. !(_)mﬂ_j}s_kf«_ _ -
PSCatC
+resistance A to B 0.30mQ
+resistance B to €1 10.70m42
1.00mE2 ~ 12kA o
PSCatD
tresistance A to B 0.30m
‘resi we Bto € 10.70m12
4registance Cto D 46.00me2 (b)
57.00m€2 ~ 3kA

(3) 2 cables per phase divided by 2
(b) 2 core cable, multiphed by 2
The above calculations have an inbuilt safety margin as they assum
a no Impedance fault condition which would not be the case
practice.

Typical Installation
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SHORT CIRCUIT CURRENT (KA)

Allowable short circuit currents for XLPE insulated cables
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SHORT CIRCUIT CURRENT (KA)
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Allowable short circuit currents for PVC insulated cables
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APPENDIX

Table 1
Typical Properties of Various Insulation materials
5 Thermal Volume Max. Cond. Max. Short
Insulation SG':::':: P::::i?i:?ty Resistivity | Resistivity at Temp. Circult Temp.
{°C mjw} | 20°Ciohm-cm} {°C} (“C)
PVC 1.44 50-80 5.0 - 6.0 10" 70 160
PE 0.92 2.3 35 " 70 130
XLPE 0.92 256 35 10 a0 250
EPR 1.20 3.0 35-5.0 10" 90 250
Impregnated
{ paper 1.10 33-39 6.0 10 65 - 80 180 - 250
i
Table 2
Properties of Conductors
Properties Unit Aluminium Annealed copper
Density glem? 2.703 889
Volume Resistivity ohm mmyKm 28.264 17.241
Coefficient of Resistance Per °C 0.00403 0.00393
Melting Point C 660 1083
Caoefficlent of expansion Per °C x 10* 255 168
Ultimate Tensile Strength N/mm?* 205 [ 275

Table 3
Stranded Conductors for Single-core and Multicore Cables

; Maximum DC Resistance ‘ Maximum DC Resistance
Nominat of Conductor at 20°C Nominal of Coenductor at 20°C
Cross-sectional — Cross-sectional
Area Copper Aluminium Area Copper Aluminium
Conductor Conductor Conductor Conductor
mm? No./mm ohm/km ohm/km mm?* - No./mm ohm/km ohm/km
1/1.38 2 163
1.5 '7/0.53 121 120 37/2.03 0.15 0.253
11.78 = 123
25 lm.e7 7.4 150 37/225 | 0.2 0.206
) 7/0.85 461 7.41 185 37/2.52 0.0891 0.164
6 7/1.04 3.08 4.61 37/2.88
10 7135 | 183 3.08 290 | g12.25) 00754 0.125
16 7/1.70 1.15 1.91 300 61/2.52 0.0601 0.100
25 7/2.14 0.727 1.20 400 61/2.85 0.0470 0.0778
35 19/1.63 0.524 0.868 500 61/3.20 0.0366 0.0605
50 19/1.78 0.387 0.641 630 127/2.52 0.0283 0.0469
70 19/2.14 0.268 0.443 800 127/2.85 0.0221 0.0367
95 19/2.52 0.193 0.320 1000 | 127/3.20 0.0176 0.0291
Conversion Table
Circular mil Square inch Square millimeter
(CM) in’ mm?
1 Circular mil « 1 7.85398 x 107 5.06707 x 10*
(CM)
1 Square inch = 1.27324 x 10¢ 1 64516
1 Square millimeter = 1973.53 1.55000 x 10° 1

mm

Note: 1 MCM = 1000 CM




CHARACTERISTICS OF CROSSLINKED POLYETHYLENE

It is well known that polyethylene is superior in electrical
charactensics and chemical resistance, but it has a defeqt
of melting point at the temperature of 110T.

Crosslinked polyethylene, which results from & chemical
process of “cross-linking”of the molecular structure, has
aliminated this gefect of meiting point.

Cress-inked Palyethylene insulation for cables is extruded
and vulcanized in reughly the same way as rubber
Insulation. The XLPE material is formed concentrically over
the conductor in the extruder head. Chemical cross-linking
of the polyethylene molecular takes place with the aid of
organic peroxides mixed with the PE material. During the

wicanization, the peroxides disintegrate crossinking of the
PE molecules. Due to its molecular structrue. i has
excellent ozone resistance and outstanding heatstabllity
and resistance. The features of crosslinked polyethylene
are as mentioned below in brief,

(1) High saftening temperature and small heat distortion
(2) High mechanical strength under high temperature
(3) Superior heat aging resistance.

(4) High resistance against stress cracking.

(5) Superior electrical charecteristics.

(6} Light in weight.

Hﬂ.CharaeterisﬁcsofPlasﬁcsmdeenusedforWn&Cable

& '; ] i :mm Polyathylene PVC } Butyl Rubber | EP Rubber | Polychioroprane
Specific gravity 092 0.92 12-15 1.4-15 13-14 14-16
Dietectrc strangthikv/mm) 30-50 30-50 20-35 20-30 30-45 15-25

| Volume resistwvity(otwn-cm) 10+ 10" 10 10" 10" 1077

_Dielectnc constant 23 23 5-9 4-5 5 | 710
Powor tactor(™) | oes 003 4-12 1-3 1-2_ [ Not more than 10
Tensile strongth(kg/mm’) 14-18 12-1.5 1.0-2.5 0.4-0.7 0.4-09 12-20

_Elongationi®s) 500-500 500-600 100300 300-600 |  400-850 300500
Max. operating Temperature{T ) ap 75 60-75 80 90 75

_Flame resistivity NG NG 3 NG NG E
Heat deformation F G G G F G

Qzone resistivity i F G F E G

Weather proof G G F F F F
08 resistiviy ‘£ E i NG NG G

EExcellent FFine  GiFairly good NG:Unsuitable

Tia 2. Max. Allowable Conductor Temperature

Fgs Insulation Type Normal Opadation Short-Circuit Condition

PE Cabie 0T 130T

—_ ____ XPECable 20T 2500




rosslinked PE Insulated PVC Sheathed Power Cables

safgt;! installation without damaging efectrical and physical properties, the foliowing minimum bending radius and
nssibie maximum pulling tension must be absenved:

Number of corn
Hound candugtor Fosx:’ g:;:f:m stranded condlctor Wil cre
80 120 80
10D 120 8D
- — 80
gates metal armoured cable 100 12D 80
118pe armoured cable 100 120 &0
i armauirad cable I 7—‘135—7 - T?D 80
sheathad cable 100 T 10D
missible Maximum Pulling Tension
Futing toal | Matenal of conducior Permissiia maximum pulling tansion(kg)
Pllig 5% | Copper v 3 "hi‘{"??' 3{ corg) % (Cross-sectional area of conductor)
[ Alurminjum 14 » {Number of cora) x (Cross-sectionnl area of conductor)
Cabia gnp [ Copper & aluminiur | The seme ag using e puu'i'm:.gye, but the maximum tension should be Jess than two tons,
Wiah zatie snp 2 used | Ehoual cover et than SO0 mm o fengim of the cable dnd 55 B DOWNg to the SGakse shea®
de wall pressure to cabie 6. Removal of sheath or tape
niseible maximum side wall pressure to the cable at Special care must be taken not to harm the insulation
fing point during instatlation is 500 kg/m When removing the sheath or tages with a knife

1 otherwise it may result in a diglectnic breakdown,
Soe wal prEGII D Gti . — . %
7. Cleaning the surface of insulation
t - Butng unsen (W) The surface of insulation should be cleaned to evoid &
Bersdn 1ot (M) flash pver at the cable teemination or joint,

8. Applying of self adhesive tape
When applying & seif adhesive tape after jointing or
terminating of XLPE cable, stratch it properly about 1.2
times as long as the onginal ane. IF it is overstretched
crack may occur on the tape in the fong run and if not
stretched properly, tzpe will be adhered betwsen each
layet.

9. Water proof treatment for out-door termination

For out-door termination water proof treatment Is
necessary to 3void the water penetrating into the cable
end and special care must be (aken 10 apply tapes end
terminals.




