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Fig.1 Conducting and ground wire arrangement
of 220 kV single power line
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Fig.2 Working process of the electric-field induction
energy-acquisition based on pulsed power technology
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Fig.3 Principle diagram of energy acquisition by elec-
tric-field induction based on pulsed power technology
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Fig.4 Equivalent circuit of inhibiting discharge
by distributed capacitance

WK TBERHLE U, AT DU (1) F5
di 1

%=%—%—%=%—h$—aﬂtU)

KU, Wi s, BPSMIns 5 U, , U, 530 R
AT B .

B L T 8K AR T A B A S T 2 58

HL I, B ] — B AE 107 s R o AR

AR RS ST B S L QU RN RIS S iy N

FHE AR, BE(1) 5 U H G 43 T, 43 A L




162 & AH) ALK

B AL I A L TR U G R, PR
Fe U, 522 200 R, BELAS L SIAY TR 180, TR AR Ko
TR, BN , S A LA RN, B
S U AR RFEEE TR o B ad A AN W
52, RIVRT FRAT: e AR FL S M o, A [ e R IR 5

G A L0 T L e e RS TR E A i
SO TR IO 1 3 i P T L e R

FEI B A 3 A o AT S ] B A ) ok o I
KIARG IR AE L, R4 25 7 IF K i & | UR
Pl g RIS, FH R D3 28007 T Ik b A2 T gt IR T
B TARAE SOOI, B i A R Hh 8] R A7y
S 3E T Bk AR IR
2.3 ENEEEXFAETHT

SCHRL 21 ] 45 H 0 Jk s 7 B5F ] 52 [ v J
SOMRE A o {6l 1 5 SR 2K B 0 9 KCAE 18] Bt Bl v 3 A
IR T1AZ A 14 Al 2 1 ri BHL o A Ik o b T ik ] A
PRI 11 KA 8] B FEL B g BEL(EL AR AR 21230 O 119
g LI VY RS PACIA LNV S 87 (8 N R SR TRINALTN P/ S
FAE

2pd’

= (2)
A :p BT (O.1 MPa) 5d NS PRHTES , em;a
D RTE R AR K U o TG P L, Vo

—JBEAE LT, K AE 8] Bt L B B Bz iR ik e
(0] et AR 08 ek BELATC P R ], 2 208 /N 00 Fi P 97 119
TR IE], kAR F BEAE Ak Y TR A A O O A R AR
B 2 R R ] R K LT I, 2
FEBE A FE IR IR] , K AR T S 76 A1 08 Wik 1) A5 T g 11
JCHERF BEAET ¢ K, HURE L Bt — 22 25O P S

0

e T
o

5 SEMBEHNER
Fig.5 Equivalent circuit of air-gap discharge
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Fig.7 Simulation of air gap electric field
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Fig.8 Working waveforms of
loop current and applied voltage
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Fig.9 Terminal voltage waveform of air gap
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Fig.10 Discharge pulse expansion in time domain
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Fig.11 Mutual voltage waveforms of the
low voltage side of pulse transformer
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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.
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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.
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