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Fig.1 Structure of grid-connected voltage source converter
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Fig.2 Phase-locked loop control link
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Fig.3 Structure of current control section
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Fig.4 Voltage and current waveforms of phase-a
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Table 1 Magnitude percentage of main frequency component for d- and g-axis voltage

i BE PR ALY 43 b/ %

e A 5 FLAR P2
Ug u, ‘ Ugq ‘ Uy u, ‘ Ugq ‘ L7 u, ‘ Ugq ‘
Sf1=/:(30 Hz) 5.00 4.33 6.61 5.44 4.63 7.14 -0.44 -0.29 7.14
2(f1/;) (60 Hz) 0.69 0.069 0.69 0.67 0.017 0.67 0.015 0.052 0.019
3(/i~/)(90Hz)  0.0041 0.0037 0.0055 00036 0.0022  0.0042 0.00050 0.0015  0.0013
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Table 2 Amplitude percentage of main frequency
component for phase-a voltage
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Fig.5 Comparison between simulative and approximation values
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Table 3 Relative sensitivity of voltage amplitude to
different control parameters
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Frequency distribution and amplitude characteristic of electric flux for
grid-connected voltage source converter under subsynchronous disturbance
XUE Ancheng, WANG Zizhe , WU Yu, LI Jingyi, BI Tianshu
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)
Abstract: In view of the case that multi-frequency components exists in the voltage response of the converter under
subsynchronous voltage disturbances,the characteristics of the frequency distribution and the magnitude in the re-
sponse are theoretically derived based on the method of the dynamic response analysis with two-order approximation.
More specifically,with the two-order perturbation,the frequency distribution and amplitude characteristics of the re-
sponse for PLL( Phase-Locked Loop) and current inner-loop controller under the subsynchronous voltage disturbance
are firstly derived. Subsequently,the difference and similarity of the proposed method with respect to the traditional
small signal analysis are discussed. Simulative results indicate that,under the subsynchronous voltage disturbance,
the voltage response of the converter at the terminal of PCC( Point of Common Coupling) that is connected to the ex-
ternal power grid includes not only a pair of complementary sub/supersynchronous frequency components, but also a
series of complementary small amplitude frequency components. Besides,the amplitude of the largest complementary
sub/supersynchronous frequency components is directly related to integral parameters, while is insensitive to other
parameters. Simulative results generally coincide with theoretical results.
Key words ; sub/supersynchronization ; multiple-frequency distribution characteristic ; voltage source converter ; control
parameters ;dynamic response
P
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Detection method of high impedance grounding fault based on differential current of
zero-sequence current projection and neutral point current in low-resistance
grounding system
SHENG Yaru',CONG Wei',BU Xianghai’, LI Xiaoming'

(1. Key Laboratory of Power System Intelligent Dispatch and Control , Ministry of Education, Shandong University, Jinan 250061, China;
2. Zibo Power Supply Company, State Grid Shandong Electric Power Company ,Zibo 255000, China)
Abstract ;: Based on the analysis of the vector relation between the neutral point current and zero-sequence current of
faulty and normal lines,a detection method of high impedance grounding fault based on the differential current of ze-
ro-sequence current projection and neutral point current is proposed. As grounding fault occurs,the fault line passes
through grounding point and neutral point of the system to form a basic zero-sequence circuit. Because the neutral
point current is resistive ,the difference between the projection of zero-sequence current of fault line on neutral point
current and the neutral point current is small. However,the zero-sequence current of non-fault line is capacitive , so
the difference between the projection of zero-sequence current of non-fault line on neutral point current and the neu-
tral point current is large. Therefore,the ratio method is introduced to detect high impedance grounding fault effec-
tively. Then a further investigation is made about the effects of asymmetric line parameters, asymmetric load and
asymmetric voltage of the system on the presented method. Simulative results by PSACD proves that the presented
method can reliably detect high resistance grounding fault,which is less affected by various asymmetric conditions,

and has high sensitivity and reliability.
Key words : low-resistance grounding distribution network ;high impedance grounding fault ; current projection ;current
difference
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