
 

Siemens PTI − Software Solutions 

IEC 60909 Fault Calculations (IECS) 
 Easy to setup,  

 Fast solution,  

 Multiple ways to initiate calculations and 
report results,  

 Meet IEC 60909-2001 standard requirements 

At a glance  
PSS®E Version 31 performs IEC 60909 based 
fault analysis in addition to its other well known 
suite of fault analyses capabilities. This new 
fault calculation methodology is a self-
contained analysis within PSS®E. The single 
requirement prior to entering the IECS fault 
calculation method is a valid power flow work-
ing case. The system sequence data is required 
only if unsymmetrical faults are to be simulated. 
It simulates all fault types specified in IEC 
60909, namely: 

 three-phase (3PH) faults 

 single-line-to-ground (LG) faults 

 double line-to-ground (LLG) faults 

 line-to-line (LL) faults 

It can simulate one or all fault types at one bus 
or all system or sub-system buses in one run 
thereby reducing the analysis time. 

The challenge 
The electrical utilities and industries need to 
design, operate, protect and maintain the elec-
trical installations as per IEC fault current du-
ties. To determine the worst fault duties, one 
needs to consider various types of faults and 
number of network scenarios potentially leading 
to a large number of short circuit calculations. 
Assembling and validating the vast electrical 
network data required for fault analyses is cum-
bersome and time consuming.  

Our solution 
IEC fault calculation uses existing PSS®E 
power flow and sequence network data. No 
additional validation of such data is required.  
All fault currents are calculated per IEC 60909 
standard and the currents calculated include: 

 I”k Initial RMS symmetrical short-circuit cur-
rent 

 ip(B) Peak short-circuit current by IEC 60909 
Method B 

 ip(C) Peak short-circuit current by IEC 60909 
Method C 

 ib (DC) DC component of asymmetrical 
breaking current 

 ib (SYM) RMS Symmetrical short-circuit 
breaking current 

 ib (ASYM) RMS Asymmetrical short-circuit 
breaking current 

 

The various network elements, i.e., generators, 
motors, transformers, power station units, 
loads, shunts, and dc devices are treated as 
per the IEC 60909 standard. 
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The fault calculations can be launched 
from PSS®E GUI; PSS®E batch scripts 
(BAT_, Python, IDEV) to simulate one or 
all faults at one or all buses in one run, 
without requiring additional commands. 

 

Figure 2  IEC 60909 Fault Calculation Dialog 

 

 

Reports presenting “Total Fault Cur-
rents” and “Fault Currents Contributions” 
at N levels away from the faulted bus are 
available. Fault currents and voltages 
(Ia1, Ia2, Ia0, IA, IB, IC, Va1, Va2, Va0, 
VA, VB, VC) can also be displayed on 
network model one line diagrams or 
exported to Python lists. 

Application example 
Results show the comparison of short 
circuit currents obtained from PSS®E 
IEC fault calculations and results given 
in IEC 60909-4, 2001 standard Sections 
6.3.1 and 6.3.2. 

 

3PH Fault LG Fault Solution  
Method 

Faulted 
Bus I”k  kA I”k  kA 

standard 40.6447 
PSS®E 

1 
40.6447 

 

standard 31.7831 15.9722 
PSS®E 

2 
31.7831 15.9722 

standard 19.6730 10.4106 
PSS®E 

3 
19.6730 10.4106 

standard 16.2277 9.0498 
PSS®E 

4 
16.2277 9.0498 

standard 33.1894 17.0452 
PSS®E 

5 
33.1894 17.0452 

standard 37.5629 
PSS®E 

6 
37.5630 

standard 25.5895 
PSS®E 

7 
25.5896 

standard 13.5778 
PSS®E 

8 
13.5778 
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