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Fig.1 Topology of distribution network with PET
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Integrated arc suppression method of single-phase grounding fault in
distribution network with power electronic transformer
JIAN Yujie,GUO Moufa, YOU Jianzhang
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: With the grounding branch set in the middle point of the capacitors on DC side of the input
converter of the power electronic transformer,and combining with the multivariable decoupling control under
af30 coordinate system,the integrated arc suppression method for single-phase grounding fault in distribution
network is proposed, which has the functions of distribution network asymmetry parameter compensation,
single-phase grounding fault phase selection and adaptive arc suppression based on 0 axis voltage regula-
tion, and the function of source-side power balance based on a axis and B axis voltage regulation. Under
the normal operation of distribution network,the neutral point potential deviation caused by the asymmetry of
distribution network parameters to ground is monitored in real time,and the compensation current is calcu-
lated according to the deviation value and injected into distribution network to eliminate the neutral point
potential deviation. When the single-phase grounding fault occurs in distribution network,the amplitude and
angle relationship between zero-sequence voltage and three-phase voltage are compared to recognize the
fault phase. The amplitude of zero-sequence voltage is taken as the switching condition of adaptive arc
suppression. The power oscillation caused by load switching or fault is suppressed by real-time compensa-
tion for source-side power. Simulative results by MATLAB / Simulink validate the feasibility and effective-

ness of the proposed integrated arc suppression method.
Key words: distribution network; power electronic transformer; grounding mode; integrated arc suppression;

power balance
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Fig.A5 Structure of distribution network with six feeders
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Table A1 Simulation parameters

¥ ZHUE
A /B AH/IC AHFFBEAT AL ZY  3uF/4pF/3uF
AR A Hh HLBH Ro/Q 3.112x10*
AR R H HLZY Col P 15.64
MMC 8 HUE Larm/H 0.01
MMC #& H B Rarm/Q 1
TRz HURR Lee/H 0.1
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Table A2 Parameters of lines

G MF B/ (Qekm™ BA/ (WF e km? BUE/ (mH - km™
] £95d 0.3200 0.0062 3.5600
oS o g
EF 0.1700 0.0115 1.0170
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YL
EF 0.2700 0.3390 0.2550
5
<25}
>0
25
-5
1
2 05F i £ L R R 0 1
\8 |
-05 : .
_1 1 al 1 1
10 L Ll l; T T
—|Usl=|Ug [==|U | ]
2 :
=8} |>: .
2 7 E ! s EE TS i
6 \ M \ \
15 Y Vi y AAA'A.‘A‘.AA.‘AIA
75 —Ua—uh—uc
20
=>-75
_15 1 1 1 1
. 0.1 0.2 0.3 0.4 0.5
0.05 t/s

A6 MMC #Mz IE B S TEC R W3S it S B A X FR
Fig.A6 MMC compensates parametric asymmetry of distribution network
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Fig.A7 Comparison between voltage and current arc suppression algorithms
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Fig.A8 PET’s adaptive arc suppression effect
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Fig.A9 PET’s power balance effect
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