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An Efficiency Improvement of the Photovoltaic Generation System by Using the PPT
based Converter
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Fig. 1. The concept of the PPT based DC/DC converter
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Fig. 2. Improvement in Efficiency with the PPT Technique
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Fig. 3. PPT based Buck-Boost converter
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Fig. 4. Operatlon mode of the PPT-Buck~Boost converter
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Table 1. Input, Output and Power Rating for PPT Based
Buck-Boost Converter
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Ps=Vs *Is, (Iw=DxL),
Pc=V) * Is
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429 0 PoVo*lo, [lo=(U-D}*Ip],
Peo=Vo * In
Switch :
Isw=ls / D, Vsw=Vi+ Vo
Diode :

Aa)e
].’] 72?21 %% In=Is / D, Vo=Vi+ Vo

Inductor :
I=lsw, ViVt [0<t<DT]
L=lp, Vi==Vo [DT <1< T]
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Fig. 5. PPT based Cuk converter
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Fig. 6. Operation mode of the PPT based Cuk converter
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Table 2. Input, Output and Power Ratmg for PPT based
Cuk Converter

Ps=Vs * Is

Pe=Vi * Is

Po=Vo * (Is + Io)

Poo=Vo * o

Io=lo* (Vi /Vs)

Pc=le Ps #(Vi /Vs)

Switch : Isy=lIs+lo, Vsw=V1+Vo
Diode : Ip=Istlo, Vo=VitVo

Inductor :

=k, h2=1
a2 A 8% v, =Vie=V; [0<t<DT]
VL1=Vu:"Vo [DT<t<T]
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Capacitor:

Ve = Vi+ Vo

=1 [0<t<DT]
k=h [DT<t<TI
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Fig. 7. Simulation waveform of PPT-Buck-Boost Converter
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Fig. 8. Simulation waveform of PPT-Cuk Converter
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Fig. 9. Comparison of the current ripple of the PPT-Cuk Converter

3.8 E

B =RdAMe 71&9 DC/DC AvEe] 449 71 Qo] &
& Ao} 7H5& PPT 71M€ A4 CukAWEE A
o5 B =g Agks PPT-Cuk AWEIE 7|29 PPT ¥
-R2E #AvEe) vwsigen, AEHedS Fild 1 B§Y
e U428 23 PPT 4-RAE AvlEld] wis] 29 g
AEL 1584%F0)iL 8%2] A& /Ao 75 B &Y

£

o) EES 06EE FANSE FHB2AY
3o A% AL

a2 8l

[11 C.-]. Tseng and C.-L. Chen, "A novel ZVT PWM Cuk
power-factor corrector,” Industrial Electronics, IEEE
Transactions on, vol. 46, pp. 780787, 1999.

[2] C. M. C. Duarte and 1. Barbi, "A family of ZVS-PWM
active-clamping DC-to-DC  converters:  synthesis,
analysis, and experimentation,” presented at
Telecommunicaitions Energy Conference, 1995,
INTELEC'95.,, 17th International, 1995.

[3] D. Maksimovic and S. Cuk, "Switching converters with
wide DC conversion range,” Power Electronics, IEEE
Transactions on, vol. 6, pp. 151-157, 1991.

[41 M. M. Hilali, A. Rohatgi, and S. Asher, "Development
of screen—printed silicon solar cells with high fill factors
on 100/sql Omega//sq emitters,” Electron Devices,
IEEE Transactions on, vol. 51, pp. 948-955, 2004.

[5] D. B. Snyman, J. H. R. Enslin, "Novel Technique for
improved power conversion efficiency in PV system
with battery back-up,” INTELEC’91, IEEE, pp. 86-91,
1991.

- 1406 -



