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(A Novel MPPT Control of IPMSM Drive for Solar Vehicle)
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(Mi—Geum Jang - Jung—Sik Choi - Dong—Hwa Chung)

Abstract

The solar vehicle is in the spotlight in the eco—friendly aspect of photovoltaic system using
unlimited solar energy. The solar vehicle uses energy of photovoltaic and battery. The solar vehicle
uses stored energy in battery when photovoltaic power is lower than consumption power by solar
vehicle and if photovoltaic power is higher than consumption power by solar vehicle then photovoltaic
power is stored to battery. To improve use efficiency of photovoltaic, the researches about MPPT
method to operate maximum power point and interior permanent magnet synchronous
motor(IPMSM)drive system using photovoltaic is necessary. This paper proposes MPPT control
algorithm for solar vehicle using new fuzzy control(NFC). In this paper, to reduce switching loss, the
DC-DC converter is omitted. The NFC controller can be use instead of PO. The NFC controller is
performed MPPT control using solar cell voltage and ¢ -axis current of IPMSM. The output of NFC is
command 9 —axis current of IPMSM and this current is operated IPMSM. The response characteristics
of algorithm proposed in this paper is compared response characteristics of conventional PO method by
PSIM program and validity of this paper prove using this result.
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Fig. 16. Rotorr speed of IPMSM response
characteristic enlargement
(400(W/i)— 600(W/ni))



Solar VehicleS ¢3F IPMSM Egto] B9 A2 MPPT Ao

375.00

300.00

v i
275.00 (‘ﬂ

250.00

225.00
200.00 \'/

175.00
0.

Time(s)

(a) PO MPPT H|of&tt

a8l 17. SN SESY &H(1,000(W/ni)— 400(W/ni))

375.00

300.00 |

275.00 \/,_.__,.__.__

250.00

225.00

200.00

175.00
0.60

0.80 1.00 1.20 1.10 1.60

Time(s)

(b) NFC MPPT H|o{&tH

Fig. 17. output power of solar cell response characteristic enlargement(1,000(W/i)— 400(W/ri))

E 4. PO HIO{4E3} NFC Hlo{dtpo| SEEM H|w
Table 4. Response characteristic comparison of
PO and NFC method

PO NFC
1,000[W/m’]| Settling time - 0.443[sec]
1,000[W/m’1| Perturbation | 238[rpm] | 54[rpml]
400[%/m2] Settling time | 0.79[sec] | 0.31[sec]
400[W/m’] | Perturbation | 39[rpm] 24[rpml]
600[@/m2] Settling time| 0.52[sec] | 0.27[sec]
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