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Introduction

The Article presents the STATCOM model in PSIM, which compensate reactive power and current
harmonics from the non-linear load, which presented as electric arc furnace. Reactive power consumption
and harmonics current of non-linear load given from measurement, presented on figures 3-6. The model of
STATCOM is a multi-level voltage inverter. System voltage, power factor and harmonics currents are
controlled.

02

=
I
[}
c
_|
c
o
c
e
=]
B
=
[}
]
%
>
]
<
(&S]
=
=]
[S]
[}
[}
©
e
=]
-
o
2
=
o
S
I~
2]
c
©
o
£
o
o
%]
35
o
c
o
=
e
[&]
c
=
n
o
=
S
i
»
o
ey
=]
—
o
c
o
=
[
=
£
n

=
©
o



Simulation of the static synchronous compensator for the electrical system with non-linear

load

Experiments

«An bTe€pPHATUBHAA U NHTEJTEKTYyallbHadA

1Al

3600,00

3400,00

3200,00

3000,00

2800,00

2600,00

2400,00

2200,00

2000,00

1800,00

1600,00

1400,00

1200,00

1000,00

800,00

600,00

400,00

200,00

0,00

-200,00

-400,00

-600,00

2019-04-17 15:40:00

2019-04-17 15:50:00

2019-04-17 16:00:00

2019-04-17 16:10:00

2019-04-17 16:20:00
Bpeus

2019-04-17 16:20:00

2019-04-17 16:40:00

2019-04-17 16:50:00

Figure 1. Non-linear load RMS current value, measurement result.
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Figure 2. Non-linear load RMS voltage value, measurement result.
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Figure 4. Non-linear active power, measurement result.
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Figure 5. Non-linear reactive power, measurement result.
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Figure 6. Non-linear total harmonic distortion current, measurement result.
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The rated voltage of the voltage Sy A -y
source is 35kV. The non-linear load > A B
is connected to the 35kV bus bar. 5 A P
One set of STATCOM is connected = Q% .
to the same 35kV bus bar 2
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Figure 7. Equivalent electric circuit model with STATCOM and non-linear load.
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Figure 8. Electric circuit of STATCOM
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s

Each power module presented as H- . . ’
bridge inverter, based on IGBT transistor ﬂ@ T

Nl
!

Figure 9. Electric circuit of Power module
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Figure 11. Power factor before a) and after b) compensation
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Results and Discussion

After the STATCOM is started, the
harmonic current in the load will be
detected, and the currents of the
same magnitude and opposite phase
are compensated

a)
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Figure 13. Non-linear load current a) and after b) compensation
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After the STATCOM started the
operation. However, considering the filter
quality factor and the partial harmonic
design, the filtering effect is limited,
especially for the second harmonic, it is
difficult to have a good filtering effect
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Figure 15. STATCOM current
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Conclusion

For operating projects overview with given data from measurement, simulation verification for the two
compensation mode of STATCOM is designed. The simulation results indicate that after compensation,
the power quality at the STATCOM connected point could meet and exceed the site assessment
requirements. The performance indicators that the simulation can achieve are as follows.

- Power factor = 0.995 (before compensation

- Total Harmonic Distortion < 1.8% (before compensation

The simulation shows that after the compensation device is put into operation, the reactive power is
reduced, the bus voltage fluctuation is reduced, and the stability of the bus voltage will cause the active
power of the system to be improved. Results presents in tablel.

Table 1. Comparison electric system parameters before and after compensation

THDu Cos¢ P AU
Before compensation 5,5% 0,78 105MW  9,56%
After compensation 1,8% 0,995 119MW 3%
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