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Fig.1 Network of single-phase open-line fault with
grounding point at power supply side
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Fig.2 Composite sequence network of single-phase open-line
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Fig.3 Phasor diagram of zero-sequence voltage variation
when single-phase open-line fault occurs with grounding
point at power supply side in isolated neutral system
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Fig.4 Phasor diagram of when single-phase open-line fault
occurs with grounding point in arc suppression coil

grounding system
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Fig.5 Network of single-phase open-line fault
with grounding point at load side
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Fig.6 Composite sequence network of single-phase
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open-line fault with grounding point at load
side in isolated neutral system

Y SN R 48 (K Wi IT) |, i R 6 4549
TR A 1) S A P I A5 3 B TR R 457 49 2 40 )
= (11) (12) iR,

! ! E/\
I =l,=——
Lty (11)
I,,=0
U.=E,
U,=0 (12)
U=l X
_ UKI +UK2 _Ufm

0= : (13)
v 3Rg_.]XCO

3E,

A H2
Lty

U= iX 16

A0 3R~ jX, 1A co (16)

A PRI Z,, =2, R (16) 15
_E-3E/2
A0 T 3R, Xy JAeo =
E
LI e =LE'A e’icos 6, (17)
2 /1+(3wR C,)* 2
A7) H2HE(6) MA], 2R L AR A
A7 Fis,

B 7 iR ARG A A SR ET 2
ArEMEM S ENNErFEEEHUEER
Fig.7 Phasor diagram of zero-sequence voltage variation
when single-phase open-line fault occurs with grounding
point at load side in isolated neutral system
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Fig.8 Phasor diagram of zero-sequence voltage variation
when single-phase open-line fault occurs with grounding

point at load side in arc suppression coil grounding system
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Fig.9 Comparison of phase change of zero-sequence
voltage when single-phase open-line fault occurs with
grounding fault
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Fig.10 Schematic diagram of phase comparison
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for single-phase open-line fault with grounding fault
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Fig.14 Curves of zero-sequence voltage amplitude and
phase in arc suppression coil grounding system
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Identification of coherent generators based on wavelet fuzzy entropy and GG clustering
WANG Tao', YANG Yue',GU Xueping' ,ZHANG Xiangcheng”,ZHANG Wenchao

(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,North China Electric Power University,
Baoding 071003, China;2. State Grid Qinghai Electric Power Company Economic Research Institute, Xining 810000, China;
3. NARI Group Corporation Beijing Monitoring Technology Center, Beijing 102200, China)
Abstract: A new method for identifying the coherent generators based on wavelet fuzzy entropy and GG ( Gath-Geva)
clustering is proposed to solve the contradiction between unilateral feature extraction and complex computation. The
power angle swing curve obtained by the wide area measurement system is decomposed into the overall trend infor-
mation and the detailed information by the multi-scale wavelet decomposition, and the fuzzy entropies of wavelet coef-
ficients at each scale are calculated as the eigenvectors of the generators,which are used for coherent clustering by
GG fuzzy clustering algorithm. Simulation is carried out for IEEE 39-bus system and a practical power system,and
results show that the proposed method can update the power angle database according to the change of power angle
after fault,realizing fast and accurate identification of coherent generators.
Key words: coherent generators; wide area measurement system; wavelet decomposition ; fuzzy entropy ; Gath-Geva
clustering
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Diagnosis of single-phase grounding fault with line-broken in
small current neutral grounding system
WANG Shixin' ,ZHANG Huifen' , XU Bin®, WEI Yajun®,LIU Zongjie’ ,HUANG Tantan'
(1. School of Automation and Electrical Engineering, University of Jinan,Jinan 250022, China;

2. Jining Power Supply Company of State Grid Shandong Electric Power Company, Jining 272100, China)
Abstract ; Considering the characteristics of loads, neutral grounding modes and transition resistance, the feature of
single-phase grounding fault with line-broken in small current neutral grounding system is analyzed by using the
compound sequence network. The analytical results show that the variations of amplitude and phase information of
zero-sequence voltage under different influencing factors are obviously different when single-phase grounding fault
with line-broken occurs, according to which,a fault diagnosis criteria of single-phase grounding fault in small current
neutral grounding system is proposed based on zero-sequence voltage amplitude and phase. PSCAD simulation veri-
fies the correctness of the proposed criteria.

Key words :small current neutral grounding system ;single-phase grounding fault with line-broken ;fault types ; zero-

sequence voltage



