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Abstract
This paper describes analysis of power quality in distribute network system EDSA is used for simulations to the real
model systerm. Harmonic load flow, harmonic frequency scan studies, distortion levels, and filter design method
Through this paper, minimized injected harmonic by computating the capacitor of optimal filter satisfied with IEEE
Std-519 applying to distribute system are analysed through detailed simulation.
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Fig 1. Results of harmonic spectrum
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13 2. Frequency scan® 23}
Fig. 2. Frequency scan of EDSA
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33 3. Harmonic load flow2| 23
Fig 3. Results of harmonic load flow
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38 4. THD Graphic Simulation Z 3}
Flg 4. Results of THD graphic simulation
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Table 1. Cause and kind of Power Quality

Typical Causes
Lightning
Electro-static Discharge
Load switching
Line/Cable switching
Capacitor switching
Load switching

Remote System Faults

Impulsive Transients

Oscillatory Transients

Sag & Swell System Protection
Under Voltage Motor Starting
Over Voltage Load Variations

Intermittent Loads
Motor Staring
Arc Furnace

Nonlinear Loads

Voltage Flicker

Harmonic System Resonance
Cearvaoge Impuise
Normat Velagqe As o« -
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Fig 5. Typical distortion of power system'

3.2 Filter Design
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Fig 6. Single—tuned first-order filter and High—pass
second—order filter
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5) Checking capacitor limits
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Table 2. Regulations for shunt power capacitor

Maximum Limits (A3}/7]£3})

HAxAF 180 %
AaAde 110 %
oAt 120 %
Faag 135 %

6) Select larger capacitor Bank rate
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Fig 7. Flow chart of Harmonic analysis
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Fig 8. Flow chart of Filter Design
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Fig 9. Diagram of distribute network
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Computer ~ THD: 20.40[%], RMS: 654.38[A],
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Waveform and Harmonic spectrum of
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Fig 11. Waveform and Harmonic spectrum of Light
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Fig 12. Waveform and harmonic spectrum of
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Fig 13. Results of frequency scan at normal busbar

EDSA Harmonic Analysis
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Fig 14. Result of frequency scan at light busbar
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33 15. Harmonic load flow2l 2!3}
Filg 15. Results of harmonic load flow
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Table 3. Total harmonic distortion at busbar

Total Harmonic Distortion(THD)
# BUS ID THD
1 CAPCO 571 %
2 T4EA 571 %
3 PR 599 %
4 Wy odge A 574 %
5 v 45 g 584 %
6 AeAd 585 %
7 A2z 582 %
8 3 - ¥4 5.74 %
9 UPS 530 %
10 A3 578 %
11 Y&duy 570 %
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Fig 16. Results of node considering the filter
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Table 4. Results of node considering the filter

AutEdnd | Y - 358 | AGEA

g e} 4% kval 151 145 159
AANEHEF 50.1 49.7 51.9
EE 90 %0 90

R 0.027 0.028 0.025

X 0.453 0471 0.431

X 10.017 10.396 952
BUS 498 499 497

THD Branch 2.17 2.19 217
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