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Table 1 Assessment index system of multi-particle scale
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Fig.2 Flowchart of voltage assessment
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Voltage operating state assessment of active distribution network based on
fuzzy dynamic time warping algorithm
ZHOU Jinhui', YAN Jianfeng’, WANG Ziling',LIU Wei’
(1. State Grid Zhejiang Electric Power Research Institute,Hangzhou 310014, China;

2. School of Automation,Nanjing University of Science & Technology,Nanjing 210094, China)
Abstract: The voltage operating state assessment of ADN (Active Distribution Network) can effectively inte-
grate multi-source heterogeneous data generated by operation and characterize voltage operating state of ADN.
In order to objectively reflect the voltage control ability of critical nodes,reactive power interaction supporting
of interconnected partitions and reactive power balance level of the global distribution network,a multi-particle
scale evaluation index system of “node-partition-network” is constructed. The FDTW (Fuzzy Dynamic Time
Warping) evaluation algorithm based on fuzzy recognition and dynamic time warping is proposed to transform
the voltage operating state assessment problem into the fuzzy sequence pattern recognition problem,and the
minimum bending distance is used to compare the similarity between the unevaluated and reference samples.
The effectiveness of the proposed index system and FDTW evaluation method is verified by an actual example
of ADN.

Key words:active distribution network ; node-partition-network ; multi-particle scale;fuzzy dynamic time warping

algorithm;voltage operating state assessment
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Fault section location method for grounding fault of distribution network based on
zero-sequence characteristic
ZHU Gelan',LI Songyi',LAN Jinchen',ZENG Dehui',LIU Yinliang®

(1. College of Electric Power,South China University of Technology,Guangzhou 510641, China;
2. Electric Power Research Institute,China Southern Power Grid,Guangzhou 510063, China)

Abstract: The existing fault section location methods of distribution network have been found with poor
adaptability to different grounding faults,low sensitivity and other problems,aiming at which,the characteris-
tics of zero-sequence current and zero-sequence vollage (ransient components al upstream and downstream
of the fault point under different transition resistances when a grounding fault occurs in the resonance
grounding distribution network are analyzed. It is concluded that the ratio between the integral of the zero-
sequence current within a power frequency period and the zero-sequence voltage,i.e. the zero-sequence charac-
teristic, at the upstream of the fault point is significantly different from that at the downstream of the fault
point. Based on this conclusion, a fault section location method that can be used in resonance grounding
distribution network is proposed. The simulative results show that the proposed fault section location method
is feasible for high-resistance grounding fault, low-resistance grounding fault and nonlinear arc grounding
fault.

Key words: distribution network ; fault section location ;resonant grounding;zero-sequence characteristic ; distri-

bution automation



B 3.

10kV/0.4kV

|
Al EFhfC B RN
Fig.Al Topology of ADN

RAL pHRBERREFE
Table Al Installed capacity of distributed generators

TR HARERBEAW | TR ARRERTE/KW
3 20.25 12 18.25
5 12.75 17 11.50
8 33.50 19 21.00
10 10.75 21 27.75

® A2 tERERBEMEXSH

Table A2 Related parameters of energy storage device

¥ SHE
PFEBRE/ (KWh) 50
RS /% 5~95
hERRK >0.95
BB HELRE/% 95
B/NRBINE/% 12.5
BRFEBINE/Y% 80
R/NREBINER/% 0
B RKEBIIER/% 100

® A3 BRAREEXLESH

Table A3 Related parameters of capacitor bank

TR B E B & /kvar FTHBREL BRARE YRR EE
9 45 1:2:4:8 0.4 0.8
13 20 1:1:1:1 0.4 0.8
16 30 1:2:4:8 0.4 0.8

X BARE. YBRRENTLE.
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Table A4 Reference samples of indicators

it SEMREL SERE2 BEHLEXI BEELKY
Kom 0.900 0 0.800 0 0.500 0 0
B Kpee 1 0.7459 0.4935 0.2443
Kau 0.8607 0.7408 0.6376 0
Pos 1 0.8187 0.6703 0.1353
X Pic 1 0.8187 0.6703 0.1353
Pva 1 0.950 0 0.9300 0.9000
Ppe 1 0.950 0 0.900 0 0.850 0
Dos 1 0.8187 0.6703 0.1353
B Dva 1 0.9500 0.9300 0.900 0
Dpr 1 0.950 0 0.900 0 0.850 0
1.0
Kom Kpr Kau
0.8
Bl
*0.6
=
o
B
0.2
0.0
1 3 5 8 9 10 12 13 16 17 19 21
A
A2 5 SRR HE AR
Fig.A2 Unevaluated samples of nodes
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Fig.A3 Fuzzy membership of node samples
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Table A5 Value of unevaluated samples for ADN

b=t Dqgs Dva Dpe

FIEEARE 0.8106 1 0.9524
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