
Advance in Electronic and Electric Engineering. 
ISSN 2231-1297, Volume 4, Number 3 (2014), pp. 253-258 
© Research India Publications 
http://www.ripublication.com/aeee.htm 

 

 
 

Short Circuit Analysis of a Power Grid using  
MiPower Software 

 
 
Debniloy De1, Shivanjali A. Mishra2, Aditya Kar3 and Sheila Mahapatra4 

 
1,2,3,4EECE, ITM University, Gurgaon, Haryana, INDIA. 

 
 

Abstract 
 
This paper describes the system characteristics during short circuit 
condition and will act as a path to design the protective scheme for the 
undertaken circuit. The most severe short circuit condition i.e. 3 phase 
to ground fault is tested on actual 72 bus system considering a 220 KV 
Masudpur substation as the test system. During this condition very 
high current flows through the system which damages the equipment. 
It also causes the interruption in the supply provided to the customers. 
Initially load flow analysis is done to obtain the power flow in the 
complete system which is followed by short circuit studies. In this 
paper short circuit studies done on the system gives us the maximum 
fault current and fault MVA rating which helps in relay setting, 
coordination and setting up the overall protection system. 
 
Keywords: Shortcircuit analysis; MiPower software; symmetrical 
faults;Peak Asymmetrical short circuit current (pascc) 

 
1. Introduction 
Short circuit studies is done for calculating the withstanding capability of the 
switchgears like fuse, circuit breaker during the normal operation (loadflow) and 
abnormal operation (fault conditions).This analysis is internally used for relay 
coordination. MiPower software is used for performing this study. MiPower is a highly 
interactive, user-friendly windows based Power system analysis package. Short circuit 
studies, transient analysis can be done with very high accuracy and tolerance. We will 
use this software to design the system and then we will simulate Three phase to ground 
fault. We chose the three phase to ground fault for our studies as this fault is the most 
severe among the faults and provides the worst case for the calculation of the circuit 
breaker ratings. When a fault occurs in the system very high level of current flows in 
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the system making it very dangerous for the system and if adequate protection is not 
taken at correct time then the results will severe both for the system and the 
customers.Symmetrical Faults or Three Phase to Ground Fault, refers to those 
conditions when all the three phases of the system are grounded at the same time. 
These types of faults are mainly caused due to insulation failure and lightning stroke. 
Though symmetrical faults are rare, it leads to most severe fault current to flow in the 
system and may cause heavy damages to equipment. Therefore, short circuit analysis is 
performed to protect the system from any damage and limit the flow of current in the 
system. Short circuit analysis is done to determine the proper choice of protective 
devices, select efficient interrupting equipment and verify the adequacy of the existing 
interrupting equipment. 

 
2. Case Study: 220Kvmasudpur Substation, Hisar 
The system we considered for our analysis is a 220 KV Masudpur Substation which is 
located in Hisar, Haryana. This power system is a 72 bus system. It has an incoming of 
220 KV in the form of Double circuit line. It sends out two 220 KV double circuit line 
to 400 KV Kirori Substation and Samain Substation. This substation has two 
transformers of 220/132 KV and 220/33KV stepping down the 220KV to 132KV and 
33KV respectively. There are 23 breakers and 66 isolators. There are no transmission 
lines in this system. There are 4 loads in the system which sums up to 12.41 MW. The 
capacitor banks which are connected to Buses 68 and 69 are not in use .Presently the 
132 KV is system is also not working. 

 

 
Fig. 1: Test system of 72 buses 220 KV Masudpur Substation, Hisar, India. 

 
3. Simulation and Results 
The following picture shows the results of simulation when a symmetrical three phase 
to ground fault is applied to theBus 19 which is connected to a grid. The result after 
simulation is indicated in the form of fault current in Amperes.These fault currents will 
help us to choose the ratings of the circuit breakers. Circuit breakers are generally of 
two types i.e. High Voltage breakers and Low Voltage breakers. In low voltage circuit 
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breakers there is a trip coil is present internally whereas in high voltage breakers we 
need to use the CT and Relays to trip the breakers. Circuit breaker should be chosen 
such that they satisfy the making current,breaking current and thermal short circuit 
duty of the system. Making current is the maximum instantaneous fault current 
magnitude is seen by the circuit breaker during the fault. It is indicated in 
(KA).Breaking current or asymmetrical break current is the current at the instant of 
break of circuit breaker. It is generally equal to opening time of the circuit breaker plus 
the opening time of the relays.Making current is 2.5 times the breaking 
current.Generally the breaking current for 220KV system the maximum breaking 
current is 40KA. 

 

 
Fig. 2: Simulation of three phase to ground fault on Bus 19. 

 
Fault current, Fault MVA, Post fault voltages, Fault contribution from the shunt 

connection and three phase fault level are achieved after giving a three phase to ground 
fault to bus 19 and has been tabulated as under.The fault level at 220KV as per the 
industrial standards is 40KA. From table 3.1 we can see that after applying a three 
phase to ground fault at Bus 19 we get a fault current equal to 37817 Amperes and 
hence we can deduce that the breakers which are used in the substation is adequate to 
limit the short circuit current to a safe value.Corresponding to the fault current at Bus 
19 we get a fault MVA of 14410. 
 

Table 3.1: Fault Current (Amp/deg) at Bus 19. 
 

Sequence(1,2,0) Phase (A,B,C) 
Magnitude Angle Magnitude Angle 

37817 -78.33 37817 -78.33 
0 -90.00 37817 161.67 
0 -90.00 37817 41.67 

R/X Ratio of the short circuit path = 0.2065 
Peak Asymmetrical short circuit current* = 83403 Amps 
*pascc = kXsqrt(2) X If , k=1.5595 
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Table 3.2a: Post Fault Voltages in pu. 
 

Bus Name Sequence Current 
(1,2,0) 

Phase (A,B,C) Line-Line 
Mag 

1,3,5,8,9,10,11, 
12,15,16,17,18, 
21,22,23,24,27, 
28,29,38,39,41, 
42,43,44,45,46, 
47,48,49, 
50-59,60-69, 
72,73,74 

V Angle V Angle Pu on L-L 
base 

0.232 -22.54 0.232 -22.54 0.232 
0 -90 0.232 -142.5 0.232 
0 -90 0.232 97.46 0.232 

 
Table 3.2b: Post Fault Voltages in pu. 

 

Bus Name Sequence 
Current (1,2,0) 

Phase (A,B,C) Line-Line Mag 

2,4,25,26,30,31,32,33, 
34,35,36,37,40  

V Angle V Angle Pu on L-L base 
1.000 0.00 1.000 0.00 1.000 
0.000 -90.00 1.000 -120.00 1.000 
0.000 -90.00 1.000 120.00 1.000 

 
Tables3.2a. 3.2b.shows the post fault voltages in per unit (pu) or the voltage drop 

for every bus in the system after the fault. We can see from the table 2.6d the fault 
voltage is zero at Bus 19 where the fault is taking place.  

Table 3.3 5indicates the fault contribution from the shunt connection and the three 
phase fault level respectively. Shunt connection like loads (static load and capacitor 
banks) considered in the system will not contribute towards the fault because they are 
passive in nature. Bus 19 and bus 20 are power grids. Hence from table 5.4 we can see 
that Buses 55,65,66,67 are not contributing towards the fault as on this buses the static 
loads are connected. It is also seen that the complete 33KV bus system is not 
contributing towards the fault as all the static loads are connected to that system. 

 
Table 3.3: Fault Contribution From Shunt Connection. 

 

From Current(Amps/Deg ) MVA 
Name Sequence(1,2,0) Phase(A,B,C) Phase(A,B,C) 

 I A I A  
19 23900 95.23 23900 95.23 9107 

 0 -90.00 23900 -24.77 9107 
 0 -90.00 23900 -144.77 9107 

20 14321 112.46 14321 112.46 5457 
 0 -90.00 14321 -7.54 5457 
 0 -90.00 14321 -127.54 5457 
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55,65,66,67 0 -90.00 0 -90.00 0 
 0 -90.00 0 -90.00 0 
 0 -90.00 0 -90.00 0 

 

 
Fig. 3: Waveform for symmetrical fault with dc component. 

 
4. Symmetrical Fault (Three Phase To Ground Fault) at the Load 

Bus I.E. Bus 55 

 
Fig. 4: Simulation of three phase to ground fault on Bus 55. 

The simulation results are as follows: 
 

Table 4.1: Fault Current (Amp/deg) at Bus 55. 
 

Sequence(1,2,0) Phase (A,B,C) 
Magnitude Angle Magnitude Angle 

15200 -83.01 15200 -83.01 
0 -90.00 15200 156.99 
0 -90.00 15200 36.99 

R/X Ratio of the short circuit path = 0.1227 
Peak Asymmetrical short circuit current* = 37292 Amps 
*pascc = k Xsqrt(2) X If , k=1.7348 
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Corresponding to the fault current at Bus 55 we get a fault MVA of 869. 
 

 
 

Fig. 5: Waveform for symmetrical fault with dc component. 
 

5. Conclusion 
This paper presents simulation of 220kv Masudpur Substation System using MiPower 
software for three phase symmetrical fault. Short circuit analysis is done for 
calculating the ratings of existing switchgears and settings for protection gear. In this 
paper short circuit analysis done on the generator bus19 gives fault current of 37817A 
and fault MVA of 14410. Similarly when performed on load bus 55 gives the fault 
current 15200A and fault MVA of 869.These values indicates that the ratings of 
switchgear used in the test system are well above the fault limit. 
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