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Power quality monitoring system in wind farm based on

virtual instruments and MATLAB

PAN Wen-xian, HAN Zhong-lin, LIU Gang, LIU Xun, SU Zheng-hua
(School of Electrical Engineering, Hohai University, Nanjing Jiangsu 210098, China)

Abstract: As the wind power is an intermittent and varying source of energy, the integration of large amount of wind
power in a power system brings about great influence on the power quality in related locations. A measurement scheme
of wind farm’s power quality is proposed, which is based on the virtual instrument and MATLAB. This paper introduces
the basic structure of this system and techniques for achieving system’s hardware and software. Simulation and experiment

results demonstrate the validity, feasibility and practicability of this system.
Key words: wind power generation; power quality; virtual instrument; MATLAB

1 5|E (Introduction)

Bt 5 G 905 BRI A 1) 010 [ 25708, 4% )
SRR R BT AR RE IR, X R L AR A L (0 3R
T B R TR IS PR B 4R e S
38 7R )2 AL, 2020 R At
— PR A BRI B X I R R, K
R HLAE HL I ) L AN W v, R XL P
2k B, BLX LI B e b X AR 4N R D,
Ak 148 H TR 8% 1) A i, 7 2 e PR B AR 39, DRI R
AR A T AE 2 X342 N o5 B & L T, F o9 5 o i
22 %) PR B i RO~ R R R 1 B CKs 5 8
BB 1A A 7 A A R FH P 280 A, A H < i & i
P PR BRI IR, 51 4k Ha fR 4 R Bl
AR, 1f H e T i A DA 2225, DAL TT o XU 37 1)
H B T R AT KB | 3 8 W N, 4 T AR X 3
HL R TR R, b E— I R0 536 IR L3 FEL RS R
o EL.

ASCRH T BPMLES IT KT 5 (NI LabVIEW) &

WA H #A: 2007—09—11; W& Bcka H #1: 2007—11-25.

MATLABHAF, A48 [ IR A0 A 1) H B o 2 /N 30

FE Kbt [FII 2% T B FRIEC 61400-2 1FR#EF & T

— 2 LA R I AN AT R gL S R BRI

TR o AP 5 25 7 T 6 i% R G EAT T 3 R

N AT E .

2 ARG R %8 (Hardware structure of the
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Fig. 1 Hardware structure of the monitoring instrument
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power quality monitoring and analysis )
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Fig. 3 Software program diagram

3.3.1 Z¥¥ E (Parameter settings)
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3.3.3  ZHIA P4 4 M1 (Three-phases imbalance
analysis)
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3.3.4 HL W ZE 5T (Voltage deviation analysis)
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3.3.5 MiE 53 M1 (Frequency analysis)

SR SR P 2 3890 g b T KBRS 50
84, TPEHILE AL MR LR, % R 5

T % AE40 Hz~55 Hz[1) 78 71 U7 IR 2%, DRiE KA
B 2 55—, SR )5 B I R R T i A
RIS Z1, SKRASFRAEAT 5 10 8 BRI AT 1 K.



334 oW s N M

25 4%

3.3.6  HL R85BT (Voltage fluctuation analysis)
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3.3.7 HENZAE 5T (Flicker analysis)
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Fig. 4 The diagram of IEC flickermeter
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tion results )
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Table 1 Detecting results of harmonics
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Fig. 5 Effect of noise rejection

4.2 [N & B (Flicker Detecting results)
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Table 2 Model testing for IEC flickmeter

S(t)
PR AE

1.0 1.432 1.000 1.012
3.0 0.654 1.000 0.993
50 0.398 1.000 1.018
88 0.250 1.000 1.021
10.0 0.262 1.000 1.016
15.0 0432 1.000 1.019
20.0 0.700 1.000 1.005
25.0 1.042 1.000 0.999
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