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Fig.1 Electrostatic coupling circuit of
fault phase before arc extinguishing
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Fig.2 Electrostatic coupling circuit of

fault phase after arc extinguishing
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function of terminal voltage in fault phase
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Table 1 Simulative results of grounding fault with

different transition resistances at head of line

under different parallel compensation degrees

BIRIT N ok 4 SRR KRR RE/

B/ % FLFH / Q WZ /s B2 / s ms

50 0.225 0.233 8

20 100 0.225 0.236 11
200 0.225 0.229
300 0.225 0.230
50 0.225 0.232

90 100 0.225 0.237 12
200 0.225 0.231
300 0.225 0.229

K2 AEHBIMEETEEFSEAETERE
MR E AR

Table 2 Simulative results of grounding fault with
different transition resistances at midpoint of line

under different parallel compensation degrees
I AME i FPREIN RIEIT  RE/

B/ % HLFH/ Q %1 / s %1/ s ms
50 0.225 0.230 5

30 100 0.225 0.235 10
200 0.225 0.235 10

300 0.225 0.234 9

50 0.225 0.237 12

90 100 0.225 0.238 13
200 0.225 0.233 8

300 0.225 0.234 9
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Table 3 Simulative results of grounding fault with
different transition resistances at end of line

under different parallel compensation degrees

FHIperh FuR)) SEMEIN RRIIEIT R/

/% LR/ Q A% /s B2 /s ms
50 0.225 0.232 7

100 0.225 0.235 10

80 200 0.225 0.233 8
300 0.225 0.235 10

50 0.225 0.238 13

100 0.225 0.229 4

%0 200 0.225 0.232 7
300 0.225 0.231 6
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Fig.9 Terminal voltage in fault phase under

influence of fault arc model
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Identification strategy of arc extinguishing time of single-phase grounding fault

based on integral ratio distribution
HE Baina,NING Jiaxing, HUANG Guichun,KONG Jie, WANG Lemiao, XIE Yadi,
JIANG Renzhuo,MAO Yazhe,ZHOU Yuyang
(College of Electrical and Electronic Engineering,Shandong University of Technology,Zibo 255049, China)

Abstract: The existing adaptive reclosure usually recloses by inherent delay after transient fault is identi-
fied, and ignores whether the arc has extinguished at the fault point. So it is necessary to identify the
time of the fault arc extinguishing to further improve adaptive capability of reclosure. The characteristics of
fault phase terminal voltage of EHV (Extra High Voltage) transmission lines before and after arc extingui-
shing are calculated and analyzed. The difference of absolute value function about fault phase terminal vol-
tage at the stage of secondary arc and recovery voltage when transient fault occurs is compared. It is
found that the integral of the absolute value function at the stage of secondary arc is always unchanged in
adjacent time windows,and the integral ratio is about 1. However,the integral in adjacent time windows at
the initial stage of recovery voltage is significantly different, and the integral ratio shows obvious mutation.
The integral ratio of absolute value function about fault phase terminal voltage is used as a criterion for
identification of extinguishing time by setting up and down threshold values. If the integral ratio exceeds
the threshold value five times in a row,the arc distinguishing is judged. A large number of EMTP-ATP
simulations show that the proposed criterion can identify the extinguishing time reliably,and is immune to
parallel compensation degree,fault location and fault resistance,so it has strong adaptability.
Key words: EHV power transmission;transient fault;fault phase terminal voltage;shunt reactor;integral ratio;

arc extinguishing time
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Joint optimization of active / reactive power for hybrid island power grids with

weak AC system and VSC-MTDC
WANG Xiaohui',LI Shu',ZHONG Yujun®’,LI Cheng’,LU Dandan®,JIA Ke’,LIU Dong*,SHI Fang'
(1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University, Jinan 250061, China;
2. Zhoushan Power Supply Company of State Grid Zhejiang Electric Power Co.,Ltd.,Zhoushan 316021, China;
3. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China;

4. State Grid Economic and Technological Research Institute Co.,Ltd., Beijing 102209, China)
Abstract: The traditional island AC grids are usually weak and faced with some inherent challenges such
as the large reactive power imposed by AC submarine cables, the small stability margin, the short device
service-life due to frequent switching, and so on. As VSC-MTDC (Voltage Source Converter based Multi-
Terminal Direct Current) system fulfills the supply demands of islands in a better way,the AC/VSC-MTDC
hybrid power grid tends to be the popular choice in island. Since the transmission characteristics of active
and reactive power in the weak AC island power grids correlating with each other, the voltage amplitude
difference is not only relevant to reactive power,while the phase angle difference is not only related to real
power. An active / reactive power joint optimization strategy is proposed. It controls the VSC outputs to
coordinate the controlled outputs from VSC-MTDC with the measures of AC networks in parallel. A multi-
objective optimization model solvable by GA (Genetic Algorithm) is established, which considers the system
loss, the switching costs of devices and the stability margin. In line with the concerned issues in island
power grids, the proposed optimization strategy is validated by the simulation case of =200 kV five-terminal
flexible DC demonstration project in Zhoushan, Zhejiang. The results confirm the advantages of the joint
optimization over the sole strategy based on either active or reactive power.

Key words: island power grid; AC / DC hybrid power grid; active / reactive power joint optimization ; multi-
objective optimization;genetic algorithm; VSC-MTDC
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Fig.Al Flowchart for detection of arc extinction time
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