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Characteristic Analysis of The Efficiency of the Power Transfer of the IPT
Using LLC Resonant Inverter
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ABSTRACT

Nowadays, the development of sustainable transportation has been researched all over the world and Korea
Railroad Research Institute (KRRI) is conducting a study in order to apply the sustainable Contactless
Inductive Power Supply Technology to the electric railway system. But, inherent large flux leakage has limited
the high power transmission because the gap of the Inductive Power Transformer(IPT) is much larger than
one of the conventional transformers.

In this study, a method to compensate the leakage flux and improve the power transmission by using LLC
resonant inverter was proposed, incorporated in a built system, and verified by experimental work.
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%21 AEAFE F23 U-U 99 PTY F8 A4 4
Contents U-U Type IPT
Output Power 5 kW
Core Material Amorphous metal (Nano-Crystallization Process)
Number of Turns | Primary 10 Turns / Secondary 6 Turns
Ritz Wire Spec. ®3 mm / ©7 mm
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Lm = (Ladditz'vc subtractive )/4 /}J' (2_2)
M 21 (2-3)
]\[2 -1
N,
4 (2-4)

=

Ly =Li—1L,

le? = ‘LQ B ‘Lu ¢

Turn Ratio
L1, L2 : Primary and secondary self-inductance (H)

o714, a

Lm : Mutual inductance (H)
Ladditive : Total additive inductance (H)

Lsubtractive : Total subtractive inductance (H)
Li1, L2 : Primary and secondary leakage inductance (H)

Primary and secondary resistance (Q)
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g AWE AFE

AFo

S Input main power 0-220V 3@ 25KVA 74
Control Input 220V 9
Rated Output Power | 20kW

= 49 Average DC current | 70A
Inverter Peak current | 300A Max
Power factor 0.9

o)l Efficiency 90%

Switching Frequency | 12 - 27kHz 7H¥
AC line filtering power factor correction and EMI filters included
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