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Fig.1 Implementation scheme of faulty line selection
TSl T A ARG 5 43 BT ST B R B 14 K E

it DL g Afrnl LUR A SO A I M A,

a. 7 3CT7 v g A ) IR B8 A Y R ) R
TER (R IR ) - AR R B 5 5 ] Tk 4k, AT 2 AT
HEE S AR T I 50,

b. i [F] 4 I Wr i (] n] 42 (045 76 A [R) /N A 42
b FELBH T AR RE AR R 8 R AR B 15 4 DL BRI 2
e Bl (55 v BLUR 43 0 20 e 4 B R O Tk i PR
FERHAIE X 2 A )T ORI i BH A 55 0 14k
R 1
1.2 #MEnBimKkiEXAIRE

RYOEH AT Al it )45 T i 55 37 Ak
HL AN 18] 2 (a) BT, AR B i s B 7= A ] T ik 2k
AL Bl FL AL o 1Y SRR B AN A 2(b) B, B C
LR R R A X M R A s IR SR B R, it
PBEHLBH ;i MU R W HLU 5 A U0 BHLJE PR BH A H
Uit 5 Uy 2 BELJE FoLBEL P i H, T 54, Sy 2t IR B ) e,
Tt 5, R T IR P T i FL T 0, Ay B 5% 2 % P AH X
FHL 25 HL UL 5 wa A 0T L R 25 7 g L s

L R;

R A -0 e

(b) 7R T2k B I Sl A o 0 SR RO
B2 Moy mELBKE
Fig.2 Simplified circuit for equivalent analysis
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Fig.3 Voltage of thyristors
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Fig.4 Magnitude distribution of pulse current

when R;=100 Q)
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Fig.5 Waveform of pulse current of faulty line and
normal line,when 6=30° and R=100 ()
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Fig.6 Comparison of pulse current magnitude
between faulty line and normal line,

when §=30° and R;=100 Q)
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Fig.7 Comparison of I, between faulty line and
normal line with different values of & and R;
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Fig.8 Waveform of pulse current in faulty line
with different values of 8,when R=100 Q)
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Table 1 Peak value of fault current when L=1.6 H

R/Q I L G e (/A
0=25° 0=45° 0=180°
0 0.391554 1.043233 5.206814
10 0.462150 1.294269 5.902492
100 0.592694 1.449462 4917115
200 0.704269 1.538143 4.057172
500 0.715685 1.353876 2.402006
1000 0.456782 0.802070 1.174743
2000 0.188183 0.314748 0.422096
2500 0.132497 0.219328 0.289078
3000 0.097949 0.160993 0.209556
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Fig.10 Peak value of fault current when L=1.6 H
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Fig.11 Waveform of fault current during grounding fault with

low transition resistance,when 6=180° and L=1.6 H
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Fig.12 Firing angle and peak value of fault current
when pulse current amplitude is 0.3 A
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Table 2 Peak value of pulse current of
faulty line and normal line

WK L (/A RO L /A
R/Q 8/() HFE AR || R/Q 6/(C)  WBE  AEHE
N L
30 0.017  0.006 30 0.006 0.003
45 0.029  0.009 45 0.007 0.007
60 0.040  0.008 60 0.012 0.008
100 1000
90  0.080  0.010 90 0.015 0.014
120 0.110  0.020 120 0.032 0.018
180 0.170  0.020 180  0.030 0.010
30 0.013  0.008 30 0.007 0.007
45 0.020  0.010 45 0.007 0.004
250 60  0.030  0.012 1500 60 0.012 0.003
90 0.048 0.014 90 0.020 0.004
120 0.039  0.020 120 0.020 0.004
180  0.090  0.030 180  0.020 0.003
30 0.014  0.003 30 0.009 0.004
45 0.012  0.010 45 0.015 0.001
60  0.020 0.010 60 0.010 0.003
500 2000
90  0.029 0.012 90 0.016 0.004
120 0.050  0.020 120 0.016 0.003
180  0.050  0.004 180  0.017 0.003
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Table 3 I, of faulty line and normal line

1./A 1./A
R/Q &8/ (°) Mk debels | R/Q 8/(°) Wb ARk
30 0.0063 9.29x107° 30 0.0013 7.25x10™*
45 0.0084 9.48x10™ 45 0.0019 1.31x10™
60 0.0156 1.71x10™* 60  0.0032 2.42x10™
100 1000
90 0.0196 3.03x10™* 90  0.0055 5.13x10™*
120 0.0560 2.31x10™ 120 0.0164 4.80x107*
180 0.0822 5.22x10™* 180 0.0139 3.40x10°
30 0.0040 1.50x10°° 30 0.0017 5.59%10°*
45 0.0040 8.05x10~° 45 0.0019 2.43x10™*
60 0.0075 1.52x10™* 60  0.0038 1.54x10™
250 1500
90 0.0180 1.51x10™* 90  0.0067 2.42x10™
120 0.0439 1.85x10™* 120 0.0111 2.94x10™*
180 0.0350 3.23x10°* 180 0.0112 3.69x10*
30 0.0033 4.35x10™* 30 0.0016 2.48x10™*
45 0.0046 3.58x10™ 45 0.0018 2.59x10™
60 0.0066 1.26x10™* 60  0.0048 3.68x10™
500 2000
90 0.0075 2.82x10°* 90  0.0074 3.39x10™*
120 0.0249 1.27x10™* 120 0.0087 4.73x107™*
180 0.0296 5.85x10°* 180  0.0090 4.19x10™*
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Application of active disturbance technology in faulty line selection of
arc suppression coil grounding system

ZHU Ke',WANG Yixuan®,NI Jian®
(1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University, Ji’nan 250061, China;2. State Grid Ji’nan Power Supply Corporation,Ji’nan 250012, China;
3. State Grid Weifang Power Supply Corporation, Weifang 261021, China)

Abstract: A faulty line detection method without additional signal injection device is proposed for arc
suppression coil grounding system:when single-phase grounding fault occurs in a feeder,the damping resistor
is switched for a short time by power electronic switches connected to arc suppression coil to generate a
disturbance current signal with various frequency components,then the faulty line is selected by detecting and
analyzing the disturbance current signal in lines. The proposed method requires no additional signal
generating device and can be applied under high impedance fault. Theoretical analysis,simulative analysis
and laboratory experiments all verify the effectiveness of the proposed method.

Key words: grounding system; arc suppression coil; active disturbance; faulty line selection; damping
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Electronic voltage-regulating furnace transformer and its control strategy

XTAO Jun,MAOQO Chengxiong, WANG Dan,LIANG Yu,ZHANG Gaoyan, WANG Yuanchao

(State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The complex voltage-regulating winding and frequent tap changer adjusting of traditional furnace
transformer have serious impacts on power supply reliability,reducing its service life and bring adverse
effects on power quality and production quality. A novel electronic voltage-regulating furnace transformer is
proposed ,which adjusts the output of work winding by transformer with high voltage winding,work winding
and control winding and three interoperable converters. In this way,the tap changers can be removed or
greatly decreased,and the output voltage adjusted continuously,thereby the reliability and quality of power
supply are greatly improved. The topology structure of the electronic voltage-regulating furnace transformer is
analyzed in detail and its coordination control strategy is proposed. Simulative results show that the
proposed electronic voltage regulating furnace transformer has good performance.

Key words: electronic voltage-regulating; furnace transformer; power quality; reliability; control strategy



