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Short-Current-Pulse Based Adaptive Maximum-Power-Point Tracking
for Photovoltaic Power Generation System

Toshihiko Noguchi, Member, Shigenori Togashi, Student Member (Nagaoka University of Technology),

Ryo Nakamoto, Associate (Yuasa Corporation)

This paper focuses on a maximum power point tracking method of photovoltaics by means of use of the
short-current pulse. It has been reported that the optimum operating current is proportional to the short
current and the maximum power point tracking can be performed by detecting the short current. The pro-
posed method utilizes the intermittent short-current pulse to estimate the optimum operating current and
its operating characteristics have experimentally been verified. Also, an adaptive mechanism to identify the
parameter between the optimum current and the short current is discussed. A prototype of the controller has
been set up and the experimental results have demonstrated excellent performance, which proves feasibility

of the system.

-7 —-F ! K&, MPPT, H#&ER/ L X,

1. LU O

BAEWTRELIAVFE —~OERIERKOON L P, ZFES
HOHBA L WKEEBIIRAEN 2 BIRO—D2 L L TH
FENhb, LoL, FOZANF—FELHROESHE
RORPELLZ>TWVE, ZDL I HENRVKESIH
& RRBRICFIH T 2 BfiA & A7) H88E (MPPT) ©
Hb, INITTRBEEEY A7 LIZBWTHEAD MPPT
PHMESNTE LSOO, BHEERELR->TVELDIEHR
FHLBEYEEDI(FETH S, TNITKGEIC S
ENLBHERBOHEERE (Bif) x EELLsE, 20
BT HHANEBNOELIFL RS E (RAEHE)
THEETIIDTHD, COFETIEROH AL HET
570, Wk AREOELICO B BILEEET 57,
EOBVCENEEL LD, BETIHEELT VT XL @R
T7IVAEROERAVHIEY AF L BEIhTY
5%, IO HERMIIUBYEEIVLFETH S,
IREEBMIC, BECERELERIEL, 5550
DEBLTBV AT =57 -7 V2D LICHESLY RET
LAFERINEETHALZ KE, AHEMOEELLLER
HFHRAZEICRERIIHMIDT 5 EARTES, BEthcRiy

78

NS A— 5 [EE

2HNHETH D, T2, BERLERELHETH-OICH
BOt Y2 LEBELTEDT, EELW L O»DFIHHE
5N 5,

SEEEL 20X, KBEROEKERDL O RKESHEE
MEREPLFETHS O, CHIIRKENE 2 5KET)
ERPEXERICHAT2HEEZFAL 25D T, Hli#@
DEESLENLEROATHOFELXEET S, L1
L, BE2 T2 VWERERREADE= KEEih% L
BELT57:0, BEXTTETIAMNCORFITH S, %
72, TOFEEI—ETHLLIRNEL T 2—¥ (REE)
EEH-EHEERIL) (2EOWT MPPT #5iThbh 5780,
HEICLDBNRT A= EFIIL TEHOEZ b2k v,

FRTRIKHERDOEERER SV RIZEFEBL /- MPPT
VAT LIZOWTRETL 2, THhiIZ KBS % EERRHY
WU R &, 0L EiM D00 RO BB
PORBEHEERERODLIDTHLO-®, /2, +TF
IR OREEEBREY AV, RENEER-ERERLY
WET AECEEDHFIMIOPVTHIRETS @, T2 T,
FLBOICERERDY O RESHEER LT RET S5 FEDEFH
HEEAOREDD L THAL 2%, BETHIATLD
BfEFHE L BRSOV THRET 5,

T.IEE Japan, Vol. 121-D, No. 1, 2001



KGEOEHEEF VA MPPT &

GL418-TF
—e— 20[C], 4000[Ix]
—e— 20[C], 22000[1x]
—a— 60[°C], 22000[1x]
1.6
10
3 - 14
2 8F 112 ¥
B 1 o s
Sl 17 %
S | H08 &
5 a4t Jos &
& ] &
3 . & Joa 8
2+ .
| -1 02
0 R B I S Jd o0
0 50 100 150 200
Output Current [mA]
1 KBELOBE-BitftEs LU
E/-BifMSE (GLAIS-TF)
Fig.1. V-I and P-I characteristics (GL418-TF).
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Fig.2. Optimum operating conditions (GL418-TF).
(a)Optimum current for maximum power against
short current. (b)Optimum voltage for maximum
power against open voltage.
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Fig.3. Optimum current for maximum power
against short current (GM1618-MF).
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Fig.4. Optimum current for maximum power
against short current (GT144).
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Table 2. Ratings of GM1618-MF and GT144
Photovoltaic panel GM1618-MF | GT144
Rated maximum power 1.4 (W] 67 [W]
Rated output voltage 6 [V] 21.2 [V]

LTHELZZ RV, LAL, EEOUHE, Z0%{L
BEIRECERTELR Y, T THEL &50):1 kASER
D KELMETMPPTHIHENIHEETH D, AMO L
VKRG EMIIEE (Bit) ETHELY b o740, 8fkad
BEAENEEZBZ WP EBET %, Lo T,
kDBRENETH L0 E WV ERLZEBIL VDS, EDEER
bolgs, HAEKE(HEL I IENBESINE, BRE
Lh o kiZBREOEIE S 2EMICH Y, BEOREY—T
RIDIBIGE, k¥#EEF 22—V $A5ZEPARARE
b,

3. BRERN\IZXEAWN:-MPPT Y XT A

(3:1) BHREREBVAUREDXTL  [K6(a) S
XERIC & B RERDEIBER L R T . ZOEBILHIES R
TLO—DELTE=YHOKEELEZT, 22061
LNA2EEBRLIESHEEL T A LIZL ) MPPT #l#%
fToTwad, COMBIIBIT2E=y AXBEBIIREER
HBIZFESET, — oLy H L L THETALODIXLR
EEEHFICBCTAALERE 25, $72, =7 AKE
Bithk 21> OKBEMMOEMEEL ZEL 2 Tk
53, MENEBRBEICHENEL 254, flEEHt0%
fbideh e v,

ZITERBTIE, BRI ARE L Sk S,
2NV AW B EARER L FTEIT A Lk ) Rad gk
HERETHFEIO2VTRFT 5, H6(b) ICAFENHE
el CDE)LHERELSLIETEZY KGEMDS
AEELRY, HEROBEICERLZ LS TED, T2, B
BERER2TA0T, A OKREMEE=4H

T. IEE Japan, Vol. 121-D, No. 1, 2001



KB OGBS <V A MPPT &

Main i ] bcpc ,| Load
L or
PV Array Converter Battery
Monitor | s | I i*l Switching
PV Unit Control
@
Main DC-DC | Load
and/or
PV Array Converter Battery
Switching
Control
Parameter
Adaption
®)

K6 AT LERDLE
(a) EEER L HVIRERDY 25 L
(b) FHEBH/ S AZETL Y AT L

Fig.6. Comparison of system configuration. (a)Conventional

system. (b)Short-current pulse based system.
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Fig.7. Configuration of proposed system.
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Table 3. Experimental conditions.

Test photovoltaic GL418-TF
Rated maximum power 6.5 (W]
Rated output voltage 6 [V]
Switching frequency 10 [kHz]
Sampling interval of I,. 80 [ms]
I,. pulse width 80 [us]
Load 560 [Q]
Initial value of k 0.92
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