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Transformer Energization Using the Multiple Run Component 

Written for PSCAD v4.5 and v4.6. 

1. General Description of the Example 

This example illustrates the point-on-wave study for transformer energization. 

To accomplish this, the multiple-run component is used to control the closing time (BRK1) of the breaker 
from one run to another. Therefore the multiple-run component can change the energization time 
(EngTime) of the transformer as shown in Figure 1. 

Also In this way, it can be discovered on which point-on-wave (when breaker closes) the maximum 
inrush current occurs. 

 

Figure 1: The multiple-run component is used to change the closing time of the breaker 
to study the energization of the transformer 

2. Multiple-run Component Settings 

To obtain a point-on-wave study for transformer energization, the closing time of the breaker (BRK1) 
closes as a variable in the multiple component. Figure 2 shows the settings for the multiple-run 
component. 
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Figure 2: Settings for the multiple-run component to change the closing time of the breaker 
between 0.5 and 0.51 sec (more than half cycle) with increment steps of 0.001 sec 

As shown in Figure 3, the control signal “Meas-Enab” can be set to 0 to reset the automatic processing 
functions of multiple run, and set to 1 to enable them. This is useful to avoid the recording of transients 
during start-up or initialization. 

As shown in Figure 3, when the simulation time exceeds the energization time (EngTime), the ENAB 
signal turns to 1. This is the time at which the input channels of the multiple-run component are saved 
to a file (out1.out). 

 

Figure 3: Meas-Enab signal is controlled externally 
to make sure the channels are saved to the file immediately after transformer energization 
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Figure 4 shows the signals connected to the channels of the multiple-run component to be saved to the 
output file (out1.out). 

 

Figure 4: The multiple-run component used to save the channels to the output file “Out1.out” 

Figure 5 shows the settings for the multiple-run component to record the channels. These channels 
connect to external signals such as: 

 Maximum of absolute value of transformer currents Is_phaseA, Is_phaseB and Is_phaseC. 

 Maximum inrush current (I_Max). 

 rms voltage (V_rms) at the terminal of transformer. 

 

Figure 5: Recording channels in the multiple-run component 
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In addition, criteria defining an optimum run can be set as shown in Figure 6. In this example, the 
maximum inrush current of the transformer (worst case scenario) which is connected to channel # 4 is 
considered as the criteria for optimum run. When the multiple-run component runs all the simulations, 
the option run based on channel #4 is deteremined, and the simulation is run again for that optimum 
run. 

 

Figure 6: Recording data in the multiple-run component; the channel 4 
which is the maximum inrush current is selected as the criteria for the optimum run 

3. Project Settings for the Snapshot to Reduce Simulation Time 

A snapshot of the simulation may be used to reduce simulation time. A snapshot is taken from the 
simulation when a steady-state is reached. The multiple simulations can be run from the snapshot. 

Figure 7 shows the steps to set up a snapshot: 

 Disable the multiple-run component. 

 Set a snapshot at 0.49 sec (in the Project Settings of the case). 

 Run the case to create the snapshot. 

 Enable the multiple-run component. 

 Wet start-up of the case from snapshot, and change the simulation time to 0.1sec (in the 
Project Settings of the case). 

 Run the case. 
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Figure 7: Steps to create a snapshot and the project settings 
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4. Simulation results 

When the simulation runs are completed, the output file (out1.out) is available in the folder created by 
PSCAD. 

Figure 8 shows the simulation results for the first 25 runs. It can be seen that the at run # 24 maximum 
inrush current occurs. 

 

Figure 8: Inrush current magnitude and terminal voltage for the first 25 points on the voltage waveform 

Figure 9 shows the simulation results for the optimum run # 24, which resimulated at the last run (run # 
102).The maximum inrsh current reaches to 2.6429kA. 

 

Figure 9: The multiple-run component discovers Run#24 is the optimum run 
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