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Abstract: Current transformer induction power generation has the advantages of strong practicability wide
range of use and high safety and it is expected to become the most effective energy supply method for online
monitoring equipment of power system transmission cables. In order to solve the problems of insufficient low current
energy extraction and high current saturation the current induction power extraction device often adopts the method
of increasing the volume and weight of the magnetic core. This method increases the load-bearing burden of the
transmission cable and stretches the cable connection. Increased stress and long-term operation will endanger the
safety of the power system. Therefore based on the premise of reducing the weight of the magnetic core this paper
adopts the particle swarm algorithm to globally optimize the magnetic core size air gap size and the number of turns
of the coil. The simulation and experimental results show that on the basis of greatly reducing the weight of the
magnetic core ( only 1.2 kg) the output of the induction power device can reach 0. 22 W when the primary current
is 15 A and the transmission line can be guaranteed to be 15 A. The effective output of energy within the current

range of 15 ~1 200 A has certain application value.
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Fig. 1 Structure diagram of induction power
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Fig.2 Vector diagram of induced electromotive

force and current
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Fig.3 Core cross section view
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Fig.4 Schematic diagram of core open air gap
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2.2

1

Tab.1 Technical index of induction power-taking device

45 mm
D <120 mm

m <1.2kg
h <60 mm

AC15 ~1200 A 1200 A

S(D k) :(D—d).h/z

0

(D h) =n(D+d) /2 g

(D h) =D —d +2h E (17)

m(D h) ==w((D/2)*-2.25") hx7.6U

H s S
(8) .(15) .(17)

Trf,uo,u(5 (D h)) S(D h) Isin(26)
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0<sh<6cm = (19)
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Fig. 5 Optimization flow char
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S=8.25%x10"* m*.
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Tab.2 Core simulation parameters

A B

D 75 mm 85 mm

45 mm 45 mm

h 55 mm 38 mm

& 0.5 mm 0.5 mm

m 1181 g 1179 ¢
14 1.555 x10 * m > 1.551x10™* m~?
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Fig. 6 Magnetic field distribution map of silicon steel
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Fig. 7 Induced voltage change curve with air gap
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Fig. 10 Induction power test platform
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