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MPPT Strategy with Observation of DC Double-frequency
Variation in Single-phase Voltage Source Inverter-PV System

Yasuhiko NeBa, Tomohisa Hasumoro and Kouichi YAsunami

This paper presents a strategy of the maximum power point tracking in the single-phase utility
interactive photovoltaic generation system with a voltage source inverter. The instantaneous voltage
and current of the photovoltaic arrays, which vary with double frequency of the supply, are observed
to search the maximum power point of the photovoltaic arrays. The presented method uses the power
variation of the arrays that be obtained at the steady-state operation of the inverter and can easily get
the maximum power point. The inverter is operated by employing the current control with the
hysteresis comparator for the purpose of the achievement of the sinusoidal utility current. The system
configuration is shown and the control block diagram is described. The output voltages and currents
with different power of the arrays are measured to explain the system operation. The transient
characteristics at the start-up are given and the steady state waveforms are shown. The experimental
results prove that the average power of the photovoltaic arrays can be maintained at the maximum and
the system has the stable operation with the sinusoidal current of the utility.

Key Words: Maximum Power Point Tracking, Voltage Source Inverter, Photovoltaic Array, Single-Phase
Utility, Hysteresis Comparator

DRMER AT LTI, RF2 & 20T 2 FEESRMIC

rAnE I LTI R 5 SR D) 2 D 7

KEFEFHEEL AT LOKRFEMIZ, HHAVERPWRE
12 EDRRRMITE D AT %7200 Tie <, KBEEMIC
RSN AMKEBICDKRET 5. KEEMNTEET S
EIREE ) & A 2 N—5 TEGRANEH U RIS

IR TAELLH 30 H 5245
QTR
e AT I B LI

mAE N HENE (MPPT: Maximum Power Pomt
Tracking) #Hli#Zf7>.
RbmEMOM P P T il &2 89 2 i & —#i7s ik
ELTUBRDZE NS S, ZIUIKGEMLD RS 2 54
DEFEFEFHEROVIHE N ZRE L THEKEL, KDK
EVWFHBEBIERABITIES I LICKORARDOERDS
FPBEREITOHDOTHD. ZOHIKEIILD T 2 N—F
RER AT LTI, BHIBEOLEENS, KbGE



—2- AR TR 765 CERISH 3 A)

MOmKHIPREBITBWTS, 1> N—F 285524
TEEMELTENLHZECIELDT, PAT4LIE
WK BBLTEMET 2. 20z, KEEMORKA
TUAT LIARLZEERDGEND 5.
%%6@,%@%%E%K%%%ﬁ/XTA BT,
ZIGEREE T O 2 (5 BAEBIC X > THREICEL S
H AR DEF D, t&*&@&ﬁ%@ KTFT BT
ICHEHL, BFENZEEHRTS &Ik > TREEEM
@Wk$ﬁ5§WAT%ﬁ§mEF§ BEIRGA > N—
5 AT LNDERERFI L. ZOHETIE, A 2N—
D1 REFUETCKGEROH NENETZEHTE
70, IWBOEDOI DA N—5 D 2 EfEZELE
EEY, IEFICHEAHE TRRE N RICHITL TS
BEZEHrTE2 2 &%%%Tﬁ;bt® E 0]

TR, BRI > N—=F DEKA 505 A% K
WIDDIET 3 v N\EHERELZATLITHLT

HEATEDZ E2ME LY.

AFRSCVE, EIRES 2 75 B B 2 R 9% Kb E i
MP P THIENZDWT, BERA ZN—F AT LD
BEHOZRMLEBOTHD. 1 2N—=FEHLDAA v F
DR, BEXTU AN —F I K B EREREH
2TV, RRBROEZE(EEK>TNWEO, AT
X, AT LAMEREHET Oy 7 ERL, A%
CEBF 1 D IVEE TORKEEROEIFERENS >
AT LNEEERFAT S, E7z, AT LNEBIRO I
B LK EMO M HTINED S, AHENBERA >
N=F AT L L THHEARRETH D, REBHRD
IEBLIEIE B MERE L TN B MBMEDNRETES 2L %
ALY 5.

2. D RTAEREEHIEE

K LIEEERA >N—FICKDRGHAREES AT LD
HERE &I 7 0y 7 2Rk, KIEEM (P V) IZEE
W25 28 C EMFNCEBTICERT 5. Wilisls
A A—REFETZ4ED I GBT TR LT v 2
BITHERY 77 VL 20 L CHAHRH EHERT 2.
BIEWA 2N—% OEERE L, P VIIRHELRAM
FVEVWRKRE R ORHELEEET 2D DEHT .
BFBWEEITOA IN=F AL v F 277V AN —
RO ZY TIER L TV, REEROBIEHIEICBIT 5
HUEES 13, BEBE e EFWLAREE 1 OERKK
155 sinwt &M P P THIBHBEED 5 OIRIGIES 1, % %
BLTHES MHLUZERKER (ZeEXTU 2328
L—Z 2k THERFS LKL, £IGBTOXA v
FUUESEERT S, B, 12N—F13S, &S, dH
HNES, &S, ZREFICASTD2LNINAA v TF T
ELTW3, —JF, PVOMPP THIfEZI > E2—%

ipy
—

PVGDT epy == C

1

!

I

)
ool

PVvoltage
) J2% at max ppy epvm

lPV

B1 EERA N5 —PV I ZXF A LHIET Oy 7K

Fig.1 Voltage source inverter-PV system and
control block

IC&DY TR T7TRITLTWD, PVHA, Tkb
BT LB, O IIREITKTE L THIEO 2 £54
WHRTEHTZOT, 7OV ILATRELEZT>TY >
TR TR T AP VETE epy EP VEF ip 5P
V OB IR ppy ZFTHT S, EIEEEICB W
T ppy WER ETRZ R OWEKE P VEBIE epy, 2RO 5.
RETRT LI, PVERASDIOEBERTIE, B
i epy, EFHEP VEBIEE,, TEZELBDT, ZNN
FLED LD ICHBIRMEEEITY, RFEERES DR
EEBRETEHIEICXD, PATLARP VOIS
NIMEREBRDMERBITL TEFRIES /25, 20
W, BIFRES L, OBEINEP VIEBEDK T &7/2578,
PVHIEKEZEICLT, 975 P VOEERMER
CEBILHETIE, P VELEESH BN OBBEEERIIK
L, TOEE, BIE epy, & Epy OK/NEBRDKERT
50T, YATALEEZP VIEIERKSTHEINS.

3. BN

FER G AEL, E=100V (f=60Hz) , L=25mH, C=500
uF T, 7Y TR EI6kHZ ISR E L. £z,
Pvimﬁﬁ%#%mﬁrﬂmv MG ETR3.25A, K

WEE16.9V, REERS.02A DEY 1 —)L 2 124E 4
i L 7=

213V 7 NI IT7ICLDT—YNEE RS 272D
*7/-P VOlERE T @.(Jlu&%ﬁ@%ﬂ?ﬁ?&i?}tﬂﬁiﬂm
EERT B0 :,ﬁ~7>»~7f%ﬁ%%%5i
PVORIRZHIITY AT LBIEL 72RO TP & 7R



BRI RBIEA >N =5 KBRS AT LA OEI 2 fEBS AT 2 HIA U7z MPPT filifliE (R - i) —3-

T, ORNEORL, BIE SRR T, BHAE

Sizg F—=H EEFRT Y DEEHREL 25— 9757D/}\L
e e - el B o EbOTHS, Efe, WEEBWHRIIALEMEY 2—
1.2:: IVEMAL, A/DH)JY~&TH/E:1~9/\E1’DJ&
11 N e AWTOB, F—# 1Yy b OsRAE, BEA0.1953V,
3 1o / N\ / BIEAT0.0098A TH B, WHNOFIL, BIEF—5 55
~ oo N A% BrEHORKEERT. M2 @IEP VEAHIES
el N DKI/2H N LT B BFIEHTHIELZBETHD.
$ 240 7N\ N OBIEFELTIZ, P VBT ppy DRAIZP VIS
X 20 / L / FEQEMETAL, epy, 132230V, Epy 132273V Tdh o
RZM N/ L~ Fo. ®2 @05, ZOBEEBTOERE epy, OfIE
28 PVENEHHBEOBALTHD 2 ENDN5. ?é/ﬁﬁa
0 5 10 15 HEBEML TEEP VEE Epy % epy, NEDTF DT &
t (ms) kD, PVIRE SICkE I8 OBIEE BT
@) FHEFEIR 1 (Poy <Py, Epy) BB T5, K2 0)IEPVOIHERAENETHELSE
'C*d*aé ZOMEETIE, ARBIUR2 () Thh bk
S B ] 912, PVEELP VERIRENRAMEEERLEL
E 190 L/u \/ B“éb@“é ZDWE, ppy IREEDBIE epy,, =188.3V
© 1800 :tJ?iLJPv B Epy EHLLIRD. NS DOREEMNS,
A;g VEE, BRI REIEIC RS T 2 R A
<2 *W ﬁ?é_&#%ﬁ° . BEEENICB 2EEEH O
x 24 \,//H&\v/ﬁ Eﬁﬁa:;of%kﬁﬁﬁérﬁéﬁfgé Ebns.
200 X3 RBETSGN L, BEL, PV EHNERE
~ 440 FH IR #b/ZTAEtﬁLtFA®§%£@&W
§4m THB. 155, P VASHRGEESEOE LTI
& 00 e e e P VISR O LTINS 0T, il —5 SR
3By~ - "{" DI S MESHEBETH S, 0D, A ATLT
10 15 3, PV2ibAREDENZHNTHEIT (REEEL
t (ms) DEN200V I23E) T & HEBIICMILT, 20
(b) SRR 2 GRAH )
AR 2 G 1 "'HUH'HHHlll!HHHi!HHIHH!IIIHH!IHII!IIIHHIHH[HHIH
> —, e
Mipy i i EE 23 AT
— — N ) _
% _‘n‘ﬁ\ :i 20g i
a, ] 1 ll ’S
R N
# 400 e L o
> /////7;/ﬁf\\§ > in
200 0.5
0 \ 0 pev. e
100 150 200 250 L ]
PVEE ep(V) t_@ﬁﬁ%
(©) PV T8 B3 Bk OB
2 P VDR ZDEMELSITBT S R (200V /div, 5A /div, 400W /div, 300ms/div)
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