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SHORT CIRCUIT

Calculation of Currents
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1 - PURPOSE

The purpose of this technical information is to calculate the three-phase short circuit
currents, using the MVA method, developed by Moon H. Yuen and published in IEEE
Transactions on Industry Applications, Vol. 1A-10, No. 2, March/April 1974. This post is
available to those who wish to delve into the subject.

This method is very simple and practical because, without memorizing formulas and using
some simple calculations, one can determine the values of short circuit currents at different
points of the system.

2 - REQUIRED DATA

To calculate short circuit currents, it is necessary to know the short power value of each
component of the system.

2.1 - Power Supply System

The necessary power supply system data is:
Pg.. System short circuit power (MVA)

2.2 - Generator

The necessary generator data is:

P;,  Rated generator power (MVA)

X"sn Subtransient reactance of generator (pu)
Pon

X"6n

Where P, is the short circuit power of the generator (MVA).

Pgee =

2.3 - Transformer

The required transformer data is:

Py, Rated power of transformer (MVA)
Zrn  Transformer impedance (pu)

Where Py is the short circuit power of the transformer (MVA).
2.4 - Feeder

The required feeder data is:

Zy Feeder impedance (Q)

Vi,  Rated voltage of feeder circuit (kV)

Pycc = VA_nZ
Z,
Onde P4 € a poténcia de curto circuito do alimentador (MVA)
2.5 - Points for Calculations
The necessary data from the point where we want to calculate the short circuit current are:
Vp,Rated voltage at point (kV)
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Ipcc = Feer
V3Vpy
Where:
Pccy Total short circuit power at point (MVA)
Ip.. Short circuit current at the desired point (kA)
3 - BASIC CONCEPT

In this calculation method it is demonstrated that the short circuit power at one point is
calculated by the following formulas:

3.1 - Parallel Sources

The short circuit powers of the parallel sources are added to the short point considered. So:
Pccy = Pccq + Pccy, + Peccz + -+ + Pcc,

Where:

Pccr Total short circuit power at point (MVA)

Pcciazn Short circuit power of parallel sources (MVA)

3.2 - Serial Sources

The short circuit power of the serial sources, at the short point considered, is given by the
formula:

1
PCCT B 1 1 1 + + L
Pccy  Pcc, ' Pccy Pcc,
Where:
Pccy Total short circuit power at point (MVA)

Pccyiazn Short circuit power of serial sources (MVA)
4 - APPLICATIONS

The following are some typical examples, of basic applications, that can be used on any
system.

4.1 - Parallel Sources
Considering the scheme below:

\AAAJ P=30MVA P=30MVA
Y Y Y\ Z=10% X'=20%

13,8kV
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Pr, 30
Zrn, 0.1
P;, 30
P = =
Gcce X"Gn 0'2
Pccy = Pree + Pree = 450MVA
L Pccy 450
e V3V,  V/3.13.8

Prec = = 300MVA

= 150MVA

= 18.827kA

Pcc=300MVA Pcc=150MVA

13,8kv

Poc=450MVA
lcc=18,827kA

4.2 - Serial Sources
4.2.1 - Example 1

Considering the scheme below, where the short circuit power of the source supply is defined
at 500MA:

Pcc=500MVA

WA A A ) B=30MVA
fFYY Y)Y Z=10%

13,8kV
X
Pp,. = 500MVA
Py, 30
P, =-T"_2"" _300MVA
Tee ™ Zoem 0.1
1 1
Peop = — —=—— = 187.5MV4
Proe T Pro. 500 1300
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Pccy B 187,5

Ipee = \/§Vpn = 73138 = 7,844kA
Pcc=500MVA
Pcc=300MVA Pcc=187,5MVA
13,8kV 13,8kV
>( loc=7,844kA

4.2.2 - Example 2

Considering the diagram below, where the short circuit power of the source is defined at
infinite:

Poc=COMVA

AAA)  P=30MVA
Y Y Y Y Z-10%

13,8kv

X

Pg.c = infinite

P = Pro _ 30 _ 300MVA
Tee ™ Zoen 017

_ 1 _ 1 _ 1 _
Pccr = 1 = 1 = 1 = 300MVA

Proc T Pro;  fimite T300 °7300

I _ Pcer 300
e V3V,  V3.13.8

= 12.551kA
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Pec=COMVA
Pec=300MVA PCc=300MVA
13,8kV 13,8kv
>< lcc=12,551kA

4.2.3 - Example 3

The combination of fonts in series and parallel is valid for any number of fonts and types.
The solution will be to convert the sources to a single source, following the same criteria as
those adopted above.

We will consider the following circuit as a more complete example:

Pecc=500MWVA

- mnJ Pe1=30MVA mnJ Pe2=40MVA
\CAAAY  PrI=TOMVA
AYY YN z-10% X"=20% X"=23%

13,8kv

CA A A J PTi=1,5MVA
mm 7=6% >< F1 L J

£4=0,0202

0,48kV

::( F2
Pg,. = 500MVA

Py = Pro _ 70 _ 700MV A
Tlcc — ZTn - 0.1 -

Pro =t = 15 ocyya
Tzee = 7.7 0.06
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Pe. = Pen _ 30 _ 150MVA
Glc — Xan - 0.2 -
P = Pon _ 40 _ 173,91MVA
G2cc — X"Gn - 0.23 - )
Py = Van® _ 0487 11.52MVA
ace ™z, T 002 T
Peec=500MVA
PTicc=700MYA PGle-=150MVA PGzec=173,91MVA
13,8kV
PT2cc=25MVA
| >( F1
Pacc=11,52MVA
0,43k
X F2
1 1
Psrice =— T =1 = 291,67MV A
Pewe " Prioe 500 T 700
1 1
Parzce = —=— - = 7,886MVA
Pro ' Py 1152725
PsTicc=291,67MVA P&1oc=150MVA PGzcc=173,91MVA
13,8kv

PaT2cc=7,886MV

0,48kV

X r2

N° IT.EL.SA.CA.03.R1

PFl = PSTlCC + PGlCC + PGZCC = 291,67 + 150 + 173,91 = 615,58MVA
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Pr1=615,58MWVA

13,8kV
PaT2:c=7,886MV
X F1
0,48k
Xr
The short circuit current in F1 will be:
Pricc 615.58
I = = = 25.75kA
FICC™ /3.13.8 +3.138
The short circuit power in F2 point will be:
Pricc=615,58MVA
13,8kV
PaT2cc=7,886MVA
0,48kV
>( F2
1 1
Prace =7 1 =— L1 = 7,786MV A
Price ' Parac 615.58 ' 7.886

The short circuit current in F2 will be:
| B Procc B 7,786
F2CC ™ /3.0,48  +/3.0,48

= 9,365kA
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