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Case Study: Power Quality Issues and W
Capacitor Failures Due to Low Power Factor
After the Installation and Operation of Solar PV Systems
In an Industrial Plant
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ibition 2025’



,

Introduction

This article studies how installing a solar PV system in an
industnal plant causes power quality issues and capacitor failures.
The PV system lowers the power factor, prompting the controller to
add more capacitors, which risks amplifying harmonic currents. This
action can lead to harmonic resonance, causing capacitors to

operate beyond their rated current and fail.

Watcharapong Inkhlib

Engineer Leval
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Control Section.



AGENDA

Overview

Mleasurement and Analysis

Improvement




Overview




"Thailand's energy
policy in alignment
with COP."

x exemptions and reductions = | y
ed-in Tariff (FiT) %

ending regulations




Tax exemptions
and reductions

MW

300

250

200

150

100

50

PV Installation Capacity

291.737
256.299
190.949
2022 - 2023 - 2024
Years

Data : Central 3 area of PEA



Power Quality Test

Provincial Electricity Authority’s Regulation on the Power Network System Interconnection Code

1. Connect PV to grid minimum 7 day (PV Effect)
II. Disconnect PV minimum 1 day (Systems blackground)
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Mleasurement and Analysis
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4. On PV with 3. Off PV with
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Power Quality Test Report
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Reactive Power Analyst
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Simulation
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Simulation
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Simulation
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As the number of capacitors in a system increases,
the occurrence of parallel resonance shifts closer to lower frequencies.




Effect

Harmonics 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
No capacitor | 1.81 0.85 0.23 0.12 0.23 0.10 0.62 0.01 0.83 0.09 0.13 0.08 0.32 0.00 0.22
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Improvement
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Conclusion

> Relocating the connection point at the Main Distribution Board (MDB) so that current from both
power sources flows through a Current Transformer (CT) simultaneously doesn't eliminate harmonics.
It simply maintains the electrical system's pre- and post-modification state.

When the Power Factor Controller (PFC) gets an accurate reading, it helps the capacitors operate
normally. This ensures the system's reactive power is managed effectively, preventing over or under-
correction.

> Mitigating the risk of low-frequency harmonic resonance.

> Mitigating Overload Risks in Electrical Systems
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