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ABSTRACT

This article presents the impacts of harmonic currents on the performance of shunt capacitors in power
distribution systems comply with IEEE 18-2012 and IEC 60871-3 Standards. Harmonic currents are modeled
from steel mills that use electric furnaces and photovoltaic system in a real distribution system. The simulation
results with DigSilent Power Factory show the effect on the capacitor operation from the harmonic currents that
are contributed in the system. The trend of severity can be considered from the total harmonic distortion of current
and voltage. Which is influenced by the size, power, and location of the harmonic current source. Therefore, the
results of this study may be used to prevent planning by determining the size of PV-system and to evaluate the

appropriate location to reduce the impact on the capacitors in the system.

KEYWORDS : Shunt Capacitor, Harmonic Current, Photovoltaic System
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1. UN¥1 (Introduction)
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2. IUVIABIUDITZVY (Simulation System Modeling)
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2.2 HUUA0IVRAFINMHAD (Steel Factory Model)
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4. UHUNI1009 (Simulation Scenarios)
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From point To point Distance (km) Load Type at End Point Power
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P7 P9 4.033 Solar Farm 1 MW
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Order Harmonic current (A)

Induction Furnace Arc Furnace Solar Farm
® (3.4 MW) (3.4 MW) (1MW)
1 94.12 94.12 18.37

2 - 4.586 -

3 - 18.3428 -

4 - 2.7514 -

5 14.44 9.172 0.73

6 - 1.375 -

7 4.92 5.5 0.138

8 - 0.917 -

9 - 2.751 -
11 3.82 - 0.11
13 2.18 - 0.046
15 - - 0.041
17 2.01 - 0.036
19 1.33 - 0.036
23 1.17 - 0.092
25 0.85 - 0.073
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Case A Case B
Item IEEE IEC CaseC | CaseD | CaseE
Al A2 B1 B2 B3

1. 110 110 97.51 | 9741 | 97.02 | 9694 | 97.09 104.17 106.25 104.62
2. 135 130 | 11521 | 97.92 | 12928 | 131.01 | 12569 | 127.18 133.18 139.02
3. 120 120 | 10697 | 1012 | 109.98 | 11036 | 109.81 109 112 118
4. 135 N/A | 11232 | 9540 | 12542 | 127.16 | 122.05 | 114.24 120.36 196.86
% THDi at Capacitor 50.11 9.66 70.32 72.6 67.01 46.97 50.92 92.818
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Case A Case B
Type Point CaseC | CaseD | CaseE
Al A2 B1 B2 B3

Factory Pl 22 1.4 - - - 1.798 2.03 3.598

Factory P2 - - 3.65 - - - - -

Factory P3 - - - 3.83 3.65 - - -
Solar Farm P6 - - - - - - 4.19 5.154
Solar Farm P7 - - - - - - 4.023 7.452
Solar Farm P8 - - - - - 3.815 4.145 7.551
Solar Farm P9 - - - - - 3.659 4.172 6.875
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IEEE Standard 3002.8-2018. Recommended Practice for Conducting Harmonic Studies and Analysis of
Industrial and Commercial Power Systems.
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Aenssu I AFeR 37 (BECON-37). 19 - 21 WeAaTN1oU 2557, UN1INGI8VOULAY
IEEE 18-2012. IEEE Standard for Shunt Power Capacitors.
IEC 60871-3. 2015. Shunt capacitors for AC power systems having a rated voltage above 1000V -Part 3:

Protection of shunt capacitors and shunt capacitor banks.
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