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Fig.1 Main wiring of automatic voltage regulating system
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Fig.2 Schematic diagram of calculation for voltage between
high-voltage coil and ground
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Asynchronous fault location of transmission system based on wide area amplitude
ratio information of frequency components in traveling wave fronts
PENG Nan'? , WANG Zheng'*,LIANG Rui'*, YANG Zhi'*
(1. School of Electrical and Power Engineering, China University of Mining and Technology , Xuzhou 221116, China;

2. Jiangsu Province Laboratory of Electrical and Automation Engineering for Coal Mining,Xuzhou 221116, China)
Abstract : Most of the existing fault location methods of traveling wave in power network mainly rely on the arrival
time and wave velocity, which require accurate synchronization. A fault location method for transmission system
based on the amplitude ratio information of frequency components in the aerial-mode voltage initial traveling wave
front is proposed. Based on the attenuation characteristics of frequency component amplitude in the initial traveling
wave front and the shortest propagation paths of traveling wave ,a fault line detection criteria based on the difference
between the actual and theoretical amplitude ratio of frequency components is constructed by using the virtual fault
point method. Under the premise of ensuring the training universality and fewer training samples, the nonlinear rela-
tionship between the amplitude ratio of two different frequency components in the traveling wave front and the actual
fault location is fitted by using RBF ( Radial Basis Function) neural network,which can realize accurate fault loca-
tion. The proposed method only relies on the amplitude ratio information of lower frequency component and does not
need to arrange measuring points in the whole system and synchronize accurately. The simulation model of IEEE 30-
bus system is set up in PSCAD/EMTDC, and the simulative results verify the high accuracy and reliability of the
proposed method.

Key words : aerial-mode traveling wave ;amplitude ratio ; asynchronous measurement ; fault location ; transmission sys-
tem ; RBF neural network
P S e e L
(E#% 35 W continued from page 35)
Research and experimental analysis on automatic voltage regulation of
10 KV distribution transformer
SONG Kaisheng' , WANG Huafang® , MA Hongzhong' ,XU Honghua®, LIU Baowen',
WU Shuyu',GU Shuwen', YANG Qingfu’
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China
2. State Grid Jiangsu Electric Power Co.,Lid. Nanjing Power Supply Company, Nanjing 210008, China;
3. Jiangsu Hongyuan Electric Co.,Ltd.,Nanjing 211103, China)
Abstract ; Aiming at the problems of complicated mechanical on-load volitage regulator device and inconvenient vol-
tage regulation of distribution transformer, a five-speed automatic voltage regulation scheme based on power
electronic switch is proposed. The start-protection circuit is used to prevent the power electronic switch from being
subjected to impulse voltage and magnetizing inrush current and ensure the normal work for distribution transformer
when the power electronic switch exits. Considering different wiring modes of the primary side of transformer, the dis-
tribution of voltage between two sides of switching devices and voltage between tap and ground are analyzed to pro-
vide a reference for parameter selection of power electronic switching devices. The results show that the neutral point
voltage regulation mode with star connection on primary side is more conducive to the operation of power electronic
devices,and the middle voltage regulation mode with delta connection on primary side has higher requirements on
working voltage and isolation voltage of power electronic devices. On the basis of circuit design and device selection,
an automatic on-load tap-changer based on power electronic switch is developed and installed in the field trial opera-
tion. Theoretical research,simulation analysis, prototype test and online trial operation show the feasibility and relia-
bility of the proposed scheme.
Key words : distribution transformer ; power electronic switch ; automatic voltage regulation ;star connection and delta

connection ; start-protection
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Table A2 Each tap to the ground voltage U, RMS distribution data

b 1 2 3 4 5 AR A
18 29342  2898.6 28867 28986  2934.2 2886.7
2K 29647 29150  2889.8  2889.8 29150 2886.7
3RS 30045 29396 29900 28867  2900.0 2886.7
4f4% 30549 29737 29182  2890.2  2890.2 2886.7
5% 31171 30184 29459  2901.6  2886.7 2886.7
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Table A3 Buck experiment secondary voltage analysis data

e 54 43 32 21

REARG HL /v 5.32 5.24 5.66 5.17
=t/ v 0.26% 0.27% 0.26% 0.17%
FUR I 0.86% 0.80% 0.81% 0.69%
R/l v 0.42% 0.49% 0.41% 0.30%

VI 2.64% 2.82% 2.53% 1.74%
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