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Research of the power quality problem and treatment scheme for impact loads connected into
Chongqing power system
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Abstract: As the number of impact loads increases, there is an urgent need to develop a valid method to analyze the power quality
problems caused by these multiple impact loads. Taking the Chongqing electric power system as an example, the paper presents an
evaluation method for the power quality problem when multiple impact loads are connected into the system, and proposes a
comprehensive treatment scheme. A new impact load model is constructed based on the fitting measured data, while the regional
equivalent grid is established based on the Ward equivalent and multi-potential equivalent in Thevenin Theorem, then the combined
effects on the power quality of Chongqing Grid are studied when multiple impact load models access the equivalent grid. For the case
of excessive power quality, several control measures are analyzed, such as increasing access voltage level, installing filter or SVC,
and treatment schemes are proposed based on the measured power quality data of impact loads in Chongqing Grid. The validity and
accuracy of analysis results are verified by building simulation model in PSCAD, and theoretical reference for the comprehensive
treatment when impact loads access Chongqing Grid is provided.
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Fig. 1 Power impact in 35 kV incoming line
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Fig. 2 Current waveform and DFT analysis
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Fig. 4 Power impact in 35 kV incoming line
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Fig. 5 Current waveform and FFT analysis
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Fig. 6 Equivalent transformation diagram
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Table 2 Comparison of bus voltage in equivalent network
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Fig. 7 Aluminum Plant connected into the equivalent network
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Table 4 Harmonic currents analysis
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Table 5 Harmonic voltage in public supply network (phase

voltage)
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Table 6 Results of harmonic voltage FFT analysis
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Table 9 THD, and voltage fluctuations of other bus

Bpk/ SRR el Sk KRR R
kv 110 110 110 220 220 220

THD./% 0.96 2.05 1.54 0.85 1.12 0.68

Hik
W%

HIE AT, AR LA PCC A in— 451 HL Y5 73
Hr PCC BEZR (VL RE T, i B2k i RE i v fEAE [
PRGN, AT 2 S A S VR o S LR A R
W EE 18 o (H RIS 18 HRR A XL R 2% PCC
i Bk 2 N, Al s R SRS
BN AL I PCC BRI AL RE IR B B, BEIA n]
e L FE AR R AEL, X D2 RAE PCC 45 {H
VAP ABE D HTAF Ao DB R AR 2 A i f iy
NG F M B 757275 58 PCC REZL KT L RE R, B0
AE S S FR Dt o
4 FEERERAE

2l MR G 5 | A HLRE TR BRINS S N 44 1
PURE T LATA BE, K J5e by AR L 3 3 B 7 [ o
LORZ N, LU R TG Reife . a5 Gl
PEFAT A R 08T T UL EEGAB %
4.1 REENEEEZER

FLER RN, RPN BT LT, A

0.86 1.55 1.68 0.77 1.02 0.73




Y
2 It ﬁ

P G BN UM L RE R )T S VA B ST - 59 -

DA [ (AU O FELOAEINT S LGRS P TR A 3/ TR e P
r b, PAERERCR RN R TE AR LR
HEC PR F s 8 B AR AR I 1 AR /N o — R oy U S 2 B E
& AR IR RSN, BRAAMBOED
MR S, RS S H R 2
ARG P O o 5 N R i i e /A P D S e B it =1
S N H IR e T 2 2,
4.1.1 RS N RS

WM NSNS kVAE = 21110 kV,
BN AR 10, 1R, PCCREZ K
BEAIE I 0.1%. AT, B F s S 2 e o
Ui PR R FUR BN I TE AR BRE
A AR RS B RS G R 2 HA AR AR
PRI AR RE Sy, T LASE b ey Rk e
FEL s S5 2 AT FE N A FEL 0 el A [ B oK o

10 i BIFRFFT 4R
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Table 12 Analysis of THD, and voltage fluctuations
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Table 14 Power quality problems of impact load user
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