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Maximum Power output control decided by the short-circuit current and
the open-circuit voltage of PV cell
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Abstract

It is necessary to control the maximum output power of PV cell when the solar radiation changes. To estimate the

parameter, the voltage ratio and the current ratio were defined as the index of open-circuit voltage and short-circuit

current of PV cell. The output voltage and current at maximum power were calculated from a short-circuit current and an

open-circuit voltage using the current ratio and the voltage ratio. As the results, the short-circuit current and the

open-circuit voltage were measured by the quantity of solar radiation even if the output changed, and it is understood that

the PV cell can always run at maximum output if the voltage is adjusted according to the calculated result. So, the

possibility of controlling the maximum power output of PV cell can be confirmed.

F—0—F: BRAHAHE, EHET. BKEE, Bk, Bk

Key HWords : maximum power control, short-circuit current, open-circuit voltage, current ratio, voltage ratio

1. XL®IC

KEEARBT FETEZRLF—D—>L LTHEH
INTWE, KBAREBEOHNEBEN#FDOE AR~
BmL THERT2FELH LB, EXpiEELr oM
HEDLRICL Y KREREIY, BELLKRLRE
BHOBELE UCRIRT 2 ik 0, R E LVWIFRER
BEZTTWIBR_ERBX v U2 2B HITHEE
ELTHEAL, ERSENEFATI VAT LD
FEIBTbRTW5, Lol MEED1 2L LT, A
HEOEIZ L 2HNEGRH D, ZOREEMERY
DHEELT, AREHRLECTHLRBEROH %

CRKIZT D72z, &RKE ) RBHEHEMPPT:
Maximum Power Point Tracking)it Y2882 &h T 5
AR MPPT #1212, W DIED, 77 V1l

—IAFRy hT—2 O BEHTAITY XL Vg &

*

—_

B RFLERRFRE

(T 889-2192 HrmiERALETE 1-1)
e-mail:tashima@epl.opt.miyazaki-u.ac.jp
¥ B RFETFEBEIR

*3 B RFETERGEHIF

(FREM 1 200595 138)

Vol.32, No.l

BHBB, —RICANGNTHWADIILBEVIETH S,
WEVEEIE, KEEMOBEZ —ERBRBRBTH
THZEBEE, FOLEDKBEMOHNES %5
B LUTHIE & D& EITV., BICHAIBKELS 25 H
UK EMOBEELZ B I TEHETHD, LnrL,
ARESHBRRKE VIR, BESEAE2HERTHIZ A2
CVIRBESERBAREEIT. HEEEKE OFR
BT, BERLLTERXEAD»OTHEBERIZRD
TENHBY, EELII, Tk RBEARBEET S
TeDIIER RN EZRTHARBEENLETHD LE
Z. KBBEMOB BN AHEHVBELTHL, 0O
A TORKEICHRT D 7-DICKBEMOERE
EHMERICEER LB RN EE A RISV TRET
BIT-oT&E O0, 22Tk, KEEMOHENES%
FORATORRKBATHELZITS HI2. KEEH
DEBEREBEREER#EEL LT, TXHAIA%R2EK
TIEDOTELHEXRFEHL, 2OXOEEIZHOWV
TEAE L DR - BRI EIT o7 OTHET B,

2. ABEHOWMEICKIERLEEREDOES

1o, KBEMOER —BEJ— L. BRI
B HU-PYFEETT, ZORIZENT, (1) ERQ)

Ks L AN F—



EARILK - HEKE - KEFEA - FHBN - KEER

WRT L DI BREIREDER [ma & BAEEIR L. T
FlolEzEML a LERL. BRENIROBEE Ve
ERBEE V, TEl-EZEBEL g L EET D,

o = Lpm M
ISC‘
V
B=-rr= @
VDC
v P
Vocgeoo I Pmax
vpmax
ol |
0 Ipmax /sc

ls.: Short-circuit current
Vo Open-circuit voltage

lomax’ Maximum output power current
Vomax’ Maximum output power voltage

Fig.1 I-V,I-P characteristics of a PV cell.
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Fig.2 Test circuit for PV cell characteristics.
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Fig.3 Current ratio and Voltage ratio

with the solar radiation.
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Fig.4 Current ratio and Voltage ratio with the change of

temperature.
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Fig.5 Test circuit for maximum output control of PV Cells.
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Tablel Specification of inverter.
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Manufacture SHARP

Type JH-40JV

Rating input voltage DC200V

Rating output voltage ACI101V
Rating output 1.5kW
Rating convertion efficiency 90 %
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Fig.6  Electric power conversion efficiency of an inverter
for different output current.
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Fig.7 Relation between the output and the input.
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power
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Fig.9 Maximum AC voltage against the solar radiation.
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Fig.10 Maximum power against the solar radiation
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Fig.11 Maximum power against the solar radiation.
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Fig.12 The error of output by formula to output measured in

the experiment.
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Fig.13 The error of Current and Voltage by formula to

output measured in the experiment.
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