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Optimal Control of Photovoltaic Generation for Induction Motor Driving

Do-Yeon Kim, Jae-Sub Ko, Jung-Sik Choi, Byung-Jin Jung, Dong-Hwa Jung
Sunchon National University

Abstract - This paper proposed design and
development of a photo voltaic (PV) array fed
induction motor drive, A drive system using a chopper
circuit to track maximum power from the PV for
different solar insolation and a current controlled
voltage source inverter {(CC-VSI) to optimally match
the motor to PV characteristics is presented. The
model equations governing interaction of torque and flux
producing components of motor current with available
solar power is developed for the operation of the
system at optimum efficiency. Performance of the
system is presented for different realistic operating
conditions, which demonstrates its special features for
applications such as solar water pumping system,
solar vehicles and floor

mills located in hilly and isolated areas.
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Fig. 1. Equivalent circuit of PV array.
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Fig. 2. V-1 characteristic curve of solar cell.
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Fig. 4. System block diagram of proposed algorithm
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Fig. 5. Response characteristic of motor (low insolation)
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Fig. 6. Response characteristic of motor (high insolation)
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5.8 B

& sRdAe ey dd AYS o8 FEHE
o AAAE AN FEHFVE HHY B4
e B3z e g ddom A8 AY
A Wgte] mE gEEAdel A3 doldrh ojad
FAGE dgFd dde MPPT Aol a3ty 29
AE7l FH5A4E A8 CC-VSIE AHEste] A
T AR

oA AN dnFos dAE W] wE F
Edgre] ¢3¢ ¢9EA4E 2% F At B2E 2
A AR AE dEe YA s gy gl da
A dgtez JHA0 & £A%S 4 + guen, W
g WE dRE 4E 4 ANh WA B =EeA
AAE Aol 7R g4 E AT

20 r% e o N

€ ATE NG5S FRAAEAes A
g4 QAP £BH ATAR.

B 38 s

[3] Jewell W.T. and Ramkumar R., "The history of
utility-interactive photovoltaic generation”, Proc. of
IEEE/PES 1988 Winter Meeting, New  York,
No.88WM237, pp.1-5, Jan.31-Feb.2, 1988,

[2] Applebaun J. and Sama MS, "The operation of perranent
magnet e motors powered by a cammon source of solar oells”,
TEEE Trans. on Energy Conversion, VALEC-4, No4, pp65-641,
Decerrber 1980,

[31 Yao Y., Bustamante P. and Ramshaw RS,
"Improvement of induction motor drive systems
supplied by photovoltaic arrays with frequency
control”, IEEE Trans. on Energy Conversion, Vol
No.2, pp.266- 262, June 1994.

[4] Bhat SK, Pittet A. and Sonde BS. ’“Performance
optimization of induction motor pump system using
photovoltaic energy source”, IEEE Trans. on Industry
Applications, VolIA-23, No.§, pp.995-1000, Nov/Dec.
1987.

[5] MH Salama, "A simplified approach for determining the
minimum input power conditions for induction motors

fed from variable frequency sources” , Electric
Machines and Power Systems, Vol 11, No.l, pp4l-51,
January 1986.

[6] Jan TW, Shmtz NL ad Nowty DW,"Characteristic
induction motor slip values for variable voltage part
load performance optimization”, IEEE Trans. Power
Apparatus and System, VolLPAS-102, No. T, pp.38-46,
January 1983

[71 ¥4, vyl 9 3¢, “nfo]aAR BEEHE o] L& bY
Bd g $dxdE MPPT Aojrld 3¢ 477

[8] Geoff Walker, "Evaluating MPPT converter Topologies using
a Matlab PV model”, [EAust, vol. 21, pp. 49-56, 2001.

- 187 -



