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National foreword

This Part of PD 7639 has been prepared under the direction of the Power
Electrical Engineering Standards Policy Committee. It is identical with

IEC 909-2 : 1992 Electrical equipment — Data for short-circuit current
calculations in accordance with IEC 909, published by the International
Electrotechnical Commission (IEC). The IEC document has been published as a
type 3 Technical Report. It is not to be regarded as an international standard. A
review of the Technical Report will be carried out by the IEC not later than

3 years after its publication with the options of extension for a further period of
3 years, conversion to an international standard or withdrawal.

Cross-references

International standard Corresponding British Standard

IEC 50 BS 4727 Glossary of electrotechnical, power,
telecommumnication, electronics, lighting and colour
terms

IEC 781 : 1989 BS 7638 : 1993 Application guide for calculation of
short-circuit currents in low-voltage radial systems
(Identical)

IEC 909 : 1988 BS 7639 : 1993 Short-circuit current calculation in

three-phase a.c. systems
(Technically equivalent)

Compliance with a British Standard does not of itself confer immunity from
legal obligations.
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ELECTRICAL EQUIPMENT - DATA FOR SHORT-CIRCUIT
CURRENT CALCULATIONS
IN ACCORDANCE WITH IEC 909 (1988)

SECTION 1: GENERAL

1.1 Scope and object

This Technical Report comprises data collected from different countries to be used when
necessary for calculating short-circuit currents in accordance with IEC 781 and IEC 909.

Generally, electrical equipment data are given by the manufacturers on the name plate or
by the electricity supplier. In some cases, however, the data may not be available. The
data presented in this report may be applied for-.calculating short-circuit currents in
low-voltage systems if they are in accordance with typical equipment employed in the
user’s country. The collected data and their evaluation may be used for medium or high
voltage planning purposes and also for comparison with data given by manufacturers. For
overhead lines the electrical data may be calculated from the physical dimensions.

1.2 Reference documents

IEC 38: 1983, IEC standard voltages.
IEC 50, International Electrotechnical Vocabulary (IEV).

IEC 781: 1989, Application guide for calculation of short-circuit currents in low-voltage
radial systems.

IEC 909: 1988, Short-circuit current calculation in three-phase a.c. systems.

SECTION 2: DATA FOR ELECTRICAL EQUIPMENT

2.1 General

The data presented are necessary for the calculation of short-circuit currents. In general
data are presented in the form of curve sheets. For each type of equipment a table is
presented, giving data as examples and explanatory notes and additional comments on the
supplied data. In all 15 National Committees gave information. Information received is
listed in table 1.

In some cases, average values or characteristic trends as function of rated power, rated
voltage, etc. are given.
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Table 1 — Information received from National Committees

National Number of answers to questionnaire tables
Committee

1 2 3 4 5 6 7

Australia 3 3 3 3 3 3 3
Austria 10 11 4 1 8 7 —_
Bulgaria 4 15 6 6 14 11 28
China 3 3 3 3 3 3 3
Czechoslovakia 8 5 —_ 3 9 5 68
Denmark 8 18 1 2 8 15 —_
ex-GDR 23 28 9 6 8 —_ 20
Germany 21 26 2 2 sv 132 19
Hungary 7 16 3 5 9 8 9
Italy 25 16 4 6 26 9 11
Japan 12 10 7 7 7 9 3
Norway 9 10 4 3 9 8 10
UK —_ 11 1 5 — —_ —
USA 110 10 1 - - 10 20
ex-USSR 12 6 3 5 4 - 10
255 188 51 57 113 101 204

1) Additional data for low and medium voltage overhead lines.
2) Additional data for low voltage cables.
3) Data for busbars.

2.2 Data on typical synchronous machines

In figure 1 the subtransient reactance of 50 Hz and 60 Hz synchronous turbogenerators,
motors, condensers and salient pole generators is plotted as a function of the rated power.

In figure 2 the rated voltage and power factor of S0 Hz and 60 Hz synchronous turbo-
generators, salient pole generators and motors are plotted as a function of the rated power.

In figure 3 the unsatured and satured reactances for S0 Hz and 60 Hz turbogenerators are
plotted as a function of the rated power.

Data are also given for the zero-sequence reactance. It is recommended that the relation-
ship X /X’y = 0,5 be used.

Characteristic data for synchronous machines are listed in table 2.
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2.3 Data on typical transformers, two-winding, three-winding and auto-transformers

In figure 4 the rated short-circuit voltage is plotted as a function of the rated power for
power station generator transformers with or without tap-changer.

An average value for the rated short-circuit voltage is given by
u,=8+092InS
where S, is the rated power in MVA. (Values of S,y lie between 3 MVA and 1 000 MVA))

From the curve sheet it can be seen that the following average values for 4, may be used:

St 1 - 10 MVA: y. = 9%

St 10 - 100 MVA: 4, =11%

S 100 - 1000 MVA: 4, =13%
In figure 5 the rated short-circuit voltage of network transformers is plotted as a function
of the rated power. For low-voltage transformers 4 % and 6 % are commonly used.

Excluding auto-transformers, the following average values may be used:

Sy 1 - 100 MVA: u, =~12%
S, 100 - 1000 MVA: u, =14 %

In general u,_ values for auto-transformers are lower.

The u, for network transformers in the UK is, on average, twice as large as those reported
from other countries.

X .
The relationship —©9_ for two- and three-winding network transformers is as follows:
()
For YN d-transformers: 0,8-1,0
For Y zn-transformers: 0,1

For YN ynO d-transformers: 1,5-3,2

In tables 3A, 3B and 3C, characteristic data for two-winding, three-winding and auto-
transformers are listed.
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2.4 Dataon typical overhead lines, single and double circuits

The positive-sequence impedance may be calculated from conductor data such as cross
section and conductor centre-distances (see IEC 909).

The effective resistance per unit length is:

o P
R, = q
where ‘
q is the cross section
p  is the resistivity
1 Qmm? _ 1 Qmm? .
p= 9 T m for copper and p = 3% T m for aluminium

The positive-sequence reactance may be calculated from line data.
For single conductor lines equation (1) is valid (see figure 6):

’ m""o d
Xop= > 025+In L) )

3 .
d= \/ diir2 - duis - 93 and r = conductor radius

For bundle conductor lines equation (2) is valid (see figure 7):

’ Q) llo 0,25 d
0 0 2 XmL= —5m— (=5 +In -r;) )

n —-—
rand d as above, rg = \/ nr - R"!  n = number of conductors.

R is the radius in the circle on which the conductors are placed, see figure above.

The zero-sequence impedances are referred to an earth resistivity of p = 100 Qm and there-
fore to an equivalent depth of current return of & = 930 m (50 Hz) or 8 = 850 m (60 Hz).

For single circuit (I) lines without earth wire:

1 P B B |1 5

Z = — +30 +Jj®O — — +3In ——— 3
£0) " nq, g8 1% | R 3
rgd
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For single circuit (I) lines with one earth wire (D):

, Z)
ZID LD

0) Z(0) -3 Zp 4)
. ' _ pr By . MKy Kp S
WlchD—RD+(D-—8—- +jo).3.1..t ..4_+ln__r;
’ 'l»lo uo 8
VA =@ — +j®O — 1
S g "1 2 ndmu)

3
duip = \/ dip * diop diap

Kp depends on material and structure of the earth wire.

For single circuit (I) lines with two earth wires (D1, D2):

,2
zIDID2 _ 1, Zipio:
0) =) Z bip2 5)
7 R,D uo . uo lln +1 8
V’ndmm
, uo llo 8
L1z =@ 8 *ie 2n In dpLD1D2

_ 6
dmLDlDZ - \/dLlDl dLZDl dL3Dl dLIDZ dL2D2 dL3DZ

For double circuit (IT) lines with one earth wire (D), zero—sequence impedance per circuit
(with both circuits in parallel) is:

. Z'2
11D _ _ LD
Z © = __(0) + 3Z' 6 - _ (6)

. Ko . MKy o
Wlth_Z_'LM=0)—8 +j(l)2—1t In dLM

_3
daLiMr = \/Dum " Diomz - Drams

_3
dmLIMZ = \/ Dum ) DL3M] : DL2M3

3
dipe= "\ e  darna Documents
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