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Small Wind Power System based on IPT
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Fig. 1 (a) Yaw IPT System and (b) conventional converter for
small wind turbine system
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(b) Operating waveforms of gate signals(Q;~Qs), boost inductor
current(lgr, gz, lgs), the pri/sec. voltage(Ve/Vs) & current(lp/ls)

Fig. 2 Single stage AC-DC converter and operating waveforms based

on IPT for wind power
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Fig. 3 (a)Single-turn FEA model and (b) an equivalent circuit for
IPT design
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Fig. 4 (a ) Coupler and (b) flux flow for Inductive power
transfer( IPT)

Table 1 Parameters of IPT coupler
Core Size (R/r/H)

50mm / 5mm / 4mm

Transformer ratio n(Ny/No)/ air-gap 4 (15/6)/ 10 mm

Pri./Sec. Self inductance (Lp/Ls) 32.58 uH/5.89 uH

Magnetizing inductance (L) 23.55 uH

Pri./Sec. Leakage inductance (Lj1/L;2) 9.03 uH/2.122 uH

Coupling coefficient (k) 0.68

Resonance Frequency (f,) 85 kHz

Resonant capacitor (C.1/Cr2) 388 nF / 1652 nF
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Fig. 5 CLLC equivalent circuit for S-S compensation circuit
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Fig. 6 Gain characteristics of SS compensation circuit according
to load in the air gap (10mm)
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Fig. 7 Operation waveforms of single-stage AC-DC converter based
on IPT (a) Vii: 250 Vips, fac: 40 Hz, fs: 85 kHz, Vo: 39VDC, Viiw:
395.7Ve, Po: 1.5kW, (b) Vii: 250 Vips, fac: 40 Hz, fs: 85 kHz, Vy:
60\/0@, Po:r Viink: 594.6Vie, Po: 1.5kW

o ==&
A

rlo
=
Ol

> J

HE(HE|2EEE AT MASR s Al
g ot THE AT (NRF 2022R1F1A1074862)

ro

a2

[1]1 S. Piriienko, W. V. Wang, M. Neuburger, D. J. Thrimawithana and A.
Balakhontsev, "Nacelle-to-Tower Multilevel IPT System for Small-Scale Wind
Turbines,” in IEEE Transactions on Power Electronics, vol. 36, no. 5, pp.
5043-5054, May 2021, doi: 10.1109/TPEL.2020.3032183.

[2] Min Ji Kim, Jeong Won Woo and Eun Soo Kim. (2021). Single stage
AC-DC converter for wireless power transfer operating within wide voltage
control range. Journal of Power Electronics, 21(5), 768-781.



