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An online stable energy extraction method for a transmission line based on adaptive
adjustment of auxiliary core impedance
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(1. School of Electrical and New Energy, China Three Gorges University, Yichang 443002, China;
2. Hubei Energy Group Ezhou Power Generation Co., Ltd., Ezhou 430010, China)

Abstract: To address the issue of energy overflow in online energy harvesting devices caused by large fluctuations in
current in power transmission lines, a method for stable online energy harvesting on transmission lines based on adaptive
adjustment of auxiliary magnetic core impedance is proposed. By adding auxiliary magnetic cores and constructing a
multi-magnetic circuit model for the energy harvesting branch and signal branch, the goal of stable energy harvesting is
achieved. Based on the relationship between busbar, energy harvesting branch coil, and signal branch coil currents, a
corresponding energy harvesting model is built on the Matlab/Simulink simulation and test platform. The operational
effects of the energy harvesting branch are investigated at different current levels and with or without auxiliary magnetic
cores. The costs, control complexity, and reliability are also analyzed. The simulation and test results demonstrate that
even as the current in the power transmission line rises from 30 A to 100 A, the output voltage of the energy harvesting
load can still be maintained within a stable range. This confirms that the output voltage of the energy-harvesting load can
be maintained without additional power supply modules, meeting the power supply requirements of online monitoring
devices.
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Fig. 1 Structure of CT energy extraction device
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Fig. 2 Equivalent circuit model of energy extraction
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Fig. 3 Double magnetic core energy harvesting model

g B 2R REZR AL RS NS, BXARE CT1 A B
CT2 Mt 2 #8 0, — B4 CT2 — il
PRI IR 2R 5 BREL, 2801135 5 4 i A B o)
TR Till, FEEIHERE 78 R, I ANHUAEIRI G, A 2R

HIELAE T3k R, B0 H LR

BT g T B S S B E i R RN E S
T SR Wr R, FTRASE e =0s ¢ =T /2 I I &
B TINS5 2, 4B CT2 i i 3 e
P A A B R A6 — i ) R R A7 A
TN CTL SR T/ 4 o fb I S BLRE AR B0IR A
B 4 FioR, Ug s Upy s U MU 23518 CT1
TIRMIECRE SRR R, MERE SRR R, BRI AR FET TR
R S . 2 =0s i, HUBE CT1 4t
JEAN OV, HiBh CT2 i B A B K8 245iBh
CT2 it R K T HUE A, 5 m) & W) TR 5408,
HERE T Bk R GFNERE R B 2 AR E, HE
t=0s. T/2 80T I 8 PR R FRAR S OV I
JITT RN AR CT2 far itk /N RIS E, S
EAS S, BRI R IEH AL, MRE 3
R, /2 5 H N RE RGO 2R P L T W AR RS T 4 Bhidd
O A i, SERERLCZR B F R TE G .

U FUE T F% | e | Urr NO_ETF
=0V <€ Urpdit KA EX BN
I Urr=0
v v l -
TRIE |« » TR TR
[
T 774
U3 K ME = MUEE (e Urstie K fE = BEAiE
U JFHE T 120 Vie——| UK e O
1=T/AR3/4T _ t=THAM3AT [1=0. m2skr
TRHE § TRXH
HURE Sk N A | IfEsR
T RIFA RARE T apeciine

4 BIREREBEREREE

Fig. 4 Thyristor and energy harvesting load state diagram
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Fig. 5 Impedance adaptive adjustment circuit diagram
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Fig. 6 Output voltage timing diagram when current changes
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Fig. 10 Online energy harvesting circuit model
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