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Fig.1 Schematic diagram of transformer
inter-turn short circuit coupling circuit
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Table 1 Parameters of single-phase transformer
NS WEE A
ek Sy/(V - A) 300
$iZ/Hz 50
i/ IESEA L E Uy/V 220/60
RS B4R/ mm 50
Bt R BE/ mm 130
1o/ R 4R 2 T4 396/108
/AR E SR A 42/ mm 60/72
/AR E SR S/ mm 61.6/74.4
/AR ZEA i E/mm 110
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Fig.2 Transformer simulation model diagram
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Fig.3 B-H curve of transformer
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Fig.4 Diagram of short-circuit current density
between turns at the head end of transformer
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Table 2 Simulation results of short-circuit fault winding
current between turns of different ratios

[ i) SR/ (Am™2) /A
% L ol
/% Ji J. I, I, I, I,
0 3.06x10° -2.04x10° 0.68 -2.50

3 10.53x10° -140.45%10° -2.04x10® 2.34 -30.90 -2.49
6 15.07x10° -141.82x10° -2.03x10° 3.35 -31.2 -2.48
9  19.78x10° -138.18x10° -2.03x10° 4.40 -30.4 -2.49
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Fig.5 Distribution of short-circuit magnetic field
between turns at the head end of the transformer
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Table 3 Simulation results of winding currents in
different proportions of inter-turn short-circuit fault

P2l 3 A 1Y < & AN BB
%/ % T %/ T I/ T T/ T
0 1.295 3.75x107 1.007
3 1.296 5.02x107* 1.008
6 1.296 5.91x107* 1.009
9 1.297 7.47x107* 1.009
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Fig.6 Distribution of winding vibration
harmonic response
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Fig.7 Experimental wiring diagram of interturn
short-circuit between windings
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Fig.8 Short-circuit current between turns
at the head of the winding
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Fig.9 Experimental results of winding vibration
harmonic response distribution
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Table 4 Vibration results of inter-turn short-
circuit fault windings of different ratios

S L PR F/ He
i1/ % 100 200 300 400 500
3 0.007  0.005 0.002 0.003  0.001
6 0.02  0.01 0.02  0.008 0.006
9 0.08 002 005 003 002
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A design of high voltage electric-field induction energy-acquisition

based on pulsed power technology
WANG Bingzhuo, SI Jianfei, YU Chunfeng
(Navy Aeronautics University Qingdao Branch, Qingdao 266000, China)

Abstract : According to the insufficient endurance of rotor UAV in power line inspection, a design of high voltage electric-field
induction energy-acquisition based on pulsed power technology is proposed. The inductive electric energy is stored between the
high voltage electric field and the overhead ground line by using the airborne conductor of the patrol UAV as a floating
electrode. The airborne conductor cascades the gas self—triggering switch and the inductor, and forms an energy-receiving loop
with the overhead ground wire. The floating electrode breaks through the switch air gap and discharges to the ground.With the
development of air gap discharge, the distributed capacitance between the floating electrode and the power line and the
overhead ground line will be quickly divided to suppress the discharge. Therefore, an arc cannot be formed between the air
gaps, and the high-frequency stream is injected into the pulse discharge to excite the high-frequency electromagnetic oscillation
of the loop. Finally, the electric field induced electric energy output is realized by the electromagnetic mutual inductance. This
paper introduces the principles of this design and the theory of inhibition-discharge, analyzes the equivalent energy-gaining
circuit and builds a discharge-pulse energy-gaining circuit model. The feasibility of the design is verified through tests on the
physical platform.

Keywords:: electric-field induction technology ; pulsed power technology ; streamer theory ; inhibition-discharge ; power lines insp-

ection UAV
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The electromagnetic vibration characteristics of

the first end of single-phase transformer
PAN Chao', GE Jiarou', LIU Tianshu', LI Xiang
(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
2. Jilin city measurement and testing technology research institute, Jilin 132013, China)

Abstract: According to the inter-turn short circuit problem of single-phase transformer, the electromagnetic vibration
characteristics of different turn-to-turn short-circuit ratios are studied. The electromagnetic coupling principle is used to
establish the inter-turn short-circuit state equation of the transformer. The electromagnetic parameters and vibration acceleration
changes under different short-circuit ratios are simulated. Under different inter-turn short-circuit faults, the short-circuit winding
current direction changes, the amplitude becomes larger, and the un-short winding current changes less; the internal leakage
flux increases and the leakage flux in the corresponding area of the short-circuit winding increases significantly; the winding
vibration due to the increase of current and leakage flux Intensified; electromagnetic parameters and vibration acceleration are
further changed as the proportion of short-circuit between turns is increased. Finally, the inter-turn short-circuit dynamic model
experimental platform is built to measure the winding current and vibration acceleration under different inter-turn short-circuit
faults at the head end of the transformer. The simulation results and experimental data are compared to verify the validity of the
model and the correctness of the conclusions obtained.

Keywords : single-phase transformer ;inter-turn short circuit ; electromagnetic parameters ; vibration characteristics
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