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Fig.1 Equivalent circuit of current transformer
with charge pump rectifier
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Fig.3 Principle block diagram of current
transformer power supply
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Fig.4 Magnetization curves of iron core material

T35

2.2 RTIRER

S figg pRe LI FEL I EL U R TR A CRE AL X £ 1)
RO, SR T RE W AR SEVAR B R ey A PR B . L T R
M P R 2 e ey 2R AL AR AG i T A TR A L B
— P ph LA P R AT SR S b s 2 T A L e o
) T S AE Y 3308 A OGP S B R ey ) B R ML RS
455 PR UL LT e HOBE 2 BB A B R A AR L B
4 52 % BE R AN A LA 45 R Dy 1 K i SR T A A
FL A BT R A A R O

DA VT 4 T 25 R Af 258 O 1), ol % 5 B ] 5
PR

(|:|2 (|:|4
||+ | ‘||+ I
InN] InN] InN] InN] InN]
T 1 T %] 1
Dl D2 D3 D4 D5
@ =—Cl1 :§C3 ::JFCS

BS5 HEBERERREHE

Fig.5 Diagram of five-level charge pump circuit
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Fig.6 Experiment principle diagram
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Fig.7 Work waveforms of power supply when
power line current is 1 A
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A Current Transformer Energy-obtaining Power Supply Based on Five-level Charge Pump Circuit

ZHAO Qiangsong'*, CHEN Baolin', YE Yongqgiang', YANG Feng', WU Dan'
(1. College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China;
2. College of Information & Business, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: In view of the feed dead zone using the current transformer as power source, a current transformer power supply
scheme for low current power line is proposed. A circuit model for power supply is developed based on the electromagnetic
induction theory, and the relationship between the output power, output voltage, load condition, magnetic coil turns, and core
parameter is analyzed. Silicon steel with highly saturated magnetic flux density is selected as the magnetic core. Then, a five-
level charge pump circuit, an energy harvesting circuit and a power management circuit each are designed. Finally, power
supply equipment is developed based on the scheme aforementioned, and tested using the wireless temperature measuring
module as the load. Experimental test shows that the power supply provides stable outputs with no saturation and low heat

consumption when the bus current is 1~1 000 A.

Key words: energy harvesting; power line; power supply; monitoring equipment; charge pump circuit



