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Fig.1 Topology structure of electronic voltage-
regulating furnace transformer
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Fig.2 Equivalent model of work winding

F 0T o TR A AT AR R 22 5l = AH B 4T
F NS T AR R R A AR LR DR
o B G 1200 = AH H A =2 1) ) R A P A ™ S e —
A FEL ARG 8 T 5O 20 R R R IR T R
FFHR A Al 1R FH o A S 45 3
TAEGEH L A OC R W R (4), BE B
TAHR A 3 s,
Uin+Uiy=Ui+jx1;
L +1.0)=1I, J @
H Uy U Uy 2090 =G5 TR 4% TAESE4
Ji ERHR RS AR R A TAR SR A M s T sl )
L Lo I 05 =580 ki TAESRAL R FFER
g PR AL TAESRA ML IR BB,

Uy
B3 BRERREEE

Fig.3 Phasor diagram of voltages and currents
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Table 1 Load voltage and current

B /min MR /V B /KA | B /min BUE/V B /KA

0 489 37.184 156 329 42.792
30 473 38.441 162 313 42.792
60 457 29.787 168 297 42.792
90 441 41.239 174 281 42.792
120 425 42.792 180 265 42.792
126 409 42.792 186 249 42.792
132 393 42.792 192 233 42.792
138 377 42.792 198 217 42.792
144 361 42.792 204 201 42.792
150 345 42.792
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Table 2 System parameters of traditional
furnace transformer
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Fig.4 Operation of traditional furnace
transformer tap changers
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Fig.5 Changes of voltage and current in
traditional furnace transformer
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Table 3 System parameters of electronic
voltage regulating furnace transformer
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A A 79:1:14 0.08 3.14
B #H 79:1:14 0.08 2.98
C HH 79:1:14 0.08 3.14

R A A B HLINE ) Sy TR AT BE 46 e
PR B2 9 A = AH L O R T ) AN P A R S R
BA A s AT ARG, AT LUR T 3 3 5 AR HL AP A2 T 45 [
SRR X AR A, A A LR LSRR B A 6
NS

480
>
B
W 440
H# il
400 - -  CMN
0 51 102 153 204
1 18] /min
(a) TAEZEU] = AHH
550 A Hl
=
% B #H
2 350
g CHi
=150 : : : ;
51 102 153 204
A 1] /min
(b) Tz = AHH
2 300 0 A B i
<
2 250 CH
gl
00 . " : |
0 51 102 153 204
I} 18] /min
(c) PIRAHAS = AR
s 30
e
i *_4; A C
w5, , . ,
51 102 153 204
[ 18] /min
(d) JFIRAR 2% = A 3t
< 45
<
5 40 C #l B A
= 35
& 30 ; ; : ;
0 51 102 153 204
5 18] /min

(e) TAE = HIHLIE
6 BFRAERPEERBE BRENLER

Fig.6 Voltage and current of electronic voltage-
regulating furnace transformer
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Fig.7 Active power of electronic voltage-
regulating furnace transformer
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Fig.8 Voltage and current of electronic voltage-
regulating furnace transformer
with tap changers
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Fig.9 Active power of electronic voltage-regulating
furnace transformer with tap changers
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Fig.10 Influence of tap changer operation
on load voltage
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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

resistor
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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



