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Fig.3 The phasor variation diagram
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self-synchronization technology
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Table 1 Fault location determination based on
fault information self-synchronization technology
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Fig.6 Protection scheme logical diagram

4 HEZMH

NS UE R B4R 2 B TR A5 SR A T A A I
TRAP 7 R B9 R, 3P A A Matlab/Simulink {5 32
T-EHEH 200 MV - A 1910 kV & DG i i B AL,
Pt H, o) 455 280 o 356 A8 B DG (inverter interfaced DG,
1IDG) >R H] PQ 1l KW, A5 21 Te It JiE 53 0 o
4.73 MW ,2.30 Mvar, DG 2 A& 0 E Z s
VFRRRAE Y 25% o A7 T4 9 49 i S Ay X 500 A
5.40 MW, R4k 0.85,

L% AB,AD ,AH ,DE JjHR7s 4 it Sif 2k % 2
¥R 0.17+j0.38 O/km , 2k BC,EF , FG, HI Jy 45
L, AL S H00.035+j0.088 /km, £k K
JEWE 7 iR

4 6km B 5km €

|
(’\5|IIDG2

Eq 6km D 6km £ 8kmF S5kmC
A0 =~/ =/ = F—

| f' | f' |

! 2 @IIDG1
H I
6 km | 8 km |
| |

H7 & DG EEMHIRL
Fig.7 Distribution network simulation model with DG

41 XNEEFESHT

5, SO TR T 2 DE BE D i S0% Ak Kk A=
A R P, 3 e SR DG R 2% a5
OB P, Y I P 22 T S T A TS R [ A e { A
AT IR 7, , AR AR5 B A ] 20 BOR A5 2 AH
T s AL R A O AR A A, o HER DL a A
PBeRLIL 1, B, LR DE Wi s A2 AR A 8 B,
DE 1 S B AR AR B3R 2 iR

2400 1

— Diify
1600
800 |
<
-800 |

-1 600 }
=2 400

0 0.05 0.10 0.15 020 0.25 030 0.35
t/s

8 ik DE XA 4 =1REME MK RELRE

Fig.8 Waveforms of current variation at both ends
when three-phase short circuit occurs in line DE

x2 EABERARFEXTRERBELCELER
Table 2 The current phase change information of
the relevant nodes in the system during the fault

s T/ms Ap/(°)  HIEME
A 18.2 -32.4 -1
D 18.2 -32.4 -1
E 28.6 154.8 1
F 28.6 154.8 1
G 28.6 154.8 1
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Table 3 The current phase change information
of the relevant nodes in the system
in case of out-of-area fault

P T,/ms A,/ (°) FlEH
A 18.9 -19.8 -1
D 18.9 -19.8 -1
E 18.9 -19.8 -1
F 29.5 171.0 1
G 29.5 171.0 1
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Effect of super-hydrophobic coating in special industrial dust area

LI Mingzhe, SHAO Shichao, WU Xiaohan, MEI Hongwei, WANG Liming

( Tsinghua Shenzhen International Graduate School ,Shenzhen 518000, China)
Abstract: The super-hydrophobic coating has excellent hydrophobicity and self-cleaning property. Therefore, it has a broad
application prospect in the field of anti-pollution flashover. In order to study the application effects of superhydrophobic coating
in special industrial dust area, the super-hydrophobic coating provided by a domestic enterprise is selected, and the super-
hydrophobic coating insulator and the same type of uncoated composite insulator are used in Xiangshui, Jiangsu Province. The
contamination accumulation characteristics of the super-hydrophobic coating, the aging properties of coating and the protective
performance of the coating to silicone rubber are analyzed through the contamination level test, hydrophobicity test and
microscopic test. The results show that the surface contamination amount of super-hydrophobic coating insulator is reduced by
37% compared with ordinary silicone rubber insulator. Although the super-hydrophobic coating ages after running for 10
months , the coating plays a good protective role on the internal silicone rubber material and effectively prevents the internal
material from aging.
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The pilot protection for active distribution network based on

fault information self-synchronizes
LI Hanlin', JIN Wei®, LIANG Rui*, LIU Xinyu’
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2. School of Electrical and Power Engineering, China University of Mining and Technology , Xuzhou 221116, China)
Abstract: As a large number of distributed power sources are connected to the distribution network, the structure of the
distribution network is changed from a feed-supply radiation network to a multi-terminal power network. The pilot protection
scheme is the most effective way to solve the protection problem of distribution network with DGs. Limited to the level of
distribution network hardware and communication,data on both ends of lines can’t be sampled synchronously by pilot protection.
To solve the problem above,a fault information self-synchronizes technology is put forward. As the moment of fault is the same
time for both ends of lines, the technology uses the moment of fault as a time reference. The measurement about the interval
between two adjacent peak points of the same trend before and after the fault time is carried out,and then intervals is used to
calculate the current phase changes direction,which can effectively overcome the difficulty of acquisition of the synchronous data
in distribution network. Based on fault information self-synchronizes technology, the novel pilot protection determines the fault
location by comparing the direction of phase change on both sides of the protected circuit. Simulation results verify the accuracy
of fault information self-synchronization technology,the novel pilot protection has good operation characteristics.
Keywords : distribution network with distributed generators ; fault information self-synchronizes ; pilot protection;change of pha-

se;judgment value ;localization of fault
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