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Fig.1 Equivalent circuit of MMC DC
side in case of DC fault
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Fig.2 Correlation coefficient between fault
signal and Daubechies wavelet
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Fig.3 Diagnosis process of proposed method
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Fig.4 Four terminal UHVDC transmission line model
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Fig.5 Wavelet coefficient of DC line current at L,; fault
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Fig.6 Transient current energy on
both sides of the fault zone
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Fig.7 Fault line current and its
wavelet coefficient change
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Fig.8 The influence of PP fault resistance on the
wavelet coefficients of each DC line current

M 8 Fhal i, /1N AR S e e v EL Py 34 K
7T Dk ) B 4 o e L 2050 o I, Rl e o 3 119 /)
P AR A 5 T IR LR LA /N R AL,
ANCREA A A HER A o Eh B TE /N B R A A
IR A R, ek — B B T 4Ry i
X 2 i TEL 7 i P 0 e LA 1 ) g 5
24 SHMEBBHRZHRIHKS

L RGO A AL T B L R, nT BRI
JEEIUERRE . O TR T R ST AR, R
i 14 P BEL 07 2R SRR WA, DA TR 7™ A 5 il e 5 S 114
A FELIAUA [ () P BT 285 0 SE IR A5 R /N e
K19 P

800 1000

/E_iﬁiafﬂ%
1t |

_ L L L 1y L L L )
2() 05 1.0 15 20 25 3.0 35 40

t/s
(a) By

L
P

-0.4 —
0 05 1.0 15 20 25 30 35 40

t/s
(b) fFEA
B9 ERMEMARTHER THI/NESH

Fig.9 Wavelet analysis under DC
fault and load change
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Fault diagnosis method of UHVDC transmission line

based on feature selection and TCED
DING Jinjin', TANG Hansong”, GAO Bo', ZHANG Feng', LI Yuansong', SUN Hui'
(1. State Grid Anhui Electric Power Co.,Ltd. Research Institute,, Hefei 230061 , China;
2. Jiangsu Lingchuang Electric Automation Co.,Ltd.,Zhenjiang 212009, China)

Abstract : In view of problems existing in multi-terminal ultra-high voltage direct current( UHVDC) transmission line, such as
wide fault range and easy malfunction of protection actions, a fault diagnosis method based on wavelet transform and transient
current energy difference( TCED ) is proposed. Firstly, the wavelet transform is used to analyze fault current, and a mother
wavelet selection method based on Pearson product-moment correlation coefficient is proposed. Then, the fault direction is
determined by characteristics of TCED between two sides of the fault. The fault area is determined by fault direction information
of each converter station. Finally, PSCAD / EMTDC simulation model of four terminal UHVDC transmission line is established
and performance of the proposed method is demonstrated in terms of fault location, resistance and distance. The simulation
results show that the proposed method can effectively distinguish the power system transient disturbance and DC fault, accurately
determine the fault area of the line,sharply improve accuracy of determination and shorten detection time.
Keywords : wavelet transform;feature selection;transient current energy difference (TCED) ; fault diagnosis; multi-terminal ul-

tra-high voltage direct current transmission
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Modeling and simulation analysis of UHVDC transmission system based on PSCAD
XU Duo', WU Feng', SHI Linjun', PENG Yan®, HUANG Hongyang’
(1. School of Energy and Electrical, HOHAI University , Nanjing 211100, China ;2. State Grid
Zhejiang Electric Power Co.,Ltd. Research Institute, Hangzhou 310014, China)

Abstract : When studying the interaction between the ultra high-voltage direct current( UHVDC) system and the AC system, the
accurate electrical quantity changes of DC fault are important. In order to accurately simulate and analyze the characteristics of
fault changes in UHVDC transmission systems, on the PSCAD/EMTDC simulation platform, taking Binkin DC transmission
system as an example,a 800 kV,8 000 MW bipolar UHVDC transmission system model is built. This model mainly details the
reactive power compensation equipment, filtering device ,DC line and DC control system in the DC transmission system. For the
transmission and reception AC systems, the Thevenin equivalents of the actual AC systems on both sides are made at the
converter bus,and a practical system transmission model with a DC system as the main and a simplified AC system is built. The
commutation failure of typical faults in the DC system is simulated and analyzed. The main electrical changes in UHVDC system
before and after the failure of commutation failure are analyzed. The feasibility of the model is verified by comparing with the
waveform of the actual fault recorder. The changes of active power and reactive power flowing into the receiving AC system on
the inverter-side converter bus are emphasized. The research conclusion provides technical support for analyzing the impact of
UHVDC commutation failure faults on the actual AC system.

Keywords ; commutation failure jultra high-voltage direct current( UHVDC) transmission system model ; DC control system ; The-
venin equivalent ; PSCAD/EMTDC

(438 7 )



