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Abstract

In order to improve the performance-cost ratio of photovoltaic grid-connected micro-inverters,
a current sampling circuit using blocking diode and bias diode is adopted, and the peak current
sampling without additional current sensor is realized. Based on this, the maximum power point
tracking (MPPT) method without voltage and current sensor is studied, and an MPPT distur-
bance algorithm based on the sum of peak current sampling values in half cycle of power grid is
proposed to generate the given value of grid-connected current. Based on the given value of
grid-connected current, a duty cycle observer is designed to realize the open-loop control of
grid-connected micro-inverters. The control method studied in this paper can be implemented in
a low cost control chip. The program algorithm is simple and the hardware cost is low. Experi-
ments verify the feasibility of the research method in this paper, thus achieving high reliability
and cost performance.
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Figure 1. Principle diagram of peak current sampling circuit based on shutdown voltage drop
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Figure 2. Peak current diagram for two half cycles
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Figure 3. Program flow chart of MPPT perturbation observation method for summation of peak currents
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Figure 4. (a) Switch closure of flyback converter; (b) Flyback converter switch off
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Figure 5. Open-loop control diagram
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Figure 6. Critical continuous mode and discontinuous mode switching flow chart
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Table 1. Main performance indicators of dual-channel interleaved flyback photovoltaic grid-connected micro-inverters

= 1. WBENERHECARFH MM TR TR MR

ZH HE
DAY SN F| 24V pc~54V pe
R D) s ¥ 184V,~265V ¢
i H RS0 AV < 1%
UE it Th 2 P,=490 W
RS n>95%
ThEe R PF > 0.99
AN B AL T VR W A THD < 2.4%

N TRAEZ T RS, Wit SHIE TR MFENL, TS H T L8R E.

il 7, HFEHUITFIRIEM R R, FIRIT R IEETE N, S —BEtRZ G, R RAE, S
Tz e, R TRAK 3 p T I0EE R 2 R MPPT sl W48k G fa e seal e R A F i ok
Dhatt . 14 8 Fran/e RO P S IKBIBE, ST XOEE KB, 4 R RE S 1 AC 8%,
A LAYk N FELE ST R 0 0 R BLIE . FE AT i SRS AR AR, X PR R AR
FIH . 19 S R R B T S TR IR B R SRR, Hop ] 9(b) 2 I o) IR IFIEE, SE 1 1, X
HREIE 1 2R QI JWIH R E, I8 2 /&% % MCU 1) AD KAEE 5 (AD1), SR IAT LKA
TFORAE 1 538 P PECRAR VB A IR, HR SO A FELRE KA FR R IO 2501 o B 10 5 HH T I 9 B0 B DY)
FR ARSI, ATLLEH, IR R EER PR ES e I L, H AR BRI, RIS i 1
FERINZR /2 R o 11 2 IF P A 3 i R i 26 1], T T R A% 08 95.18%. 14] 12 Ty R Hith &
DA IR A AR 28, M Th I N, H DS RB AR X, A AT I AR RN, T AT 0% 7
MIZh 2 R HOEF] 0.9959, FRFEIE B A /INT 2.3%, 2 T X088 A2 H OB AR I X s A8 2% 1 14 B
Fabr. SLEOR IS SCH 5 HI 52 PTAT I

I CHI:H 4 H (200 V/div) |

CH2JFH
A AAALRAR

t(1s/div)

Figure 7. Maximum power tracking waveform of micro inverter generation
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Figure 8. Driving waveform of four-way MOS transistor in the first stage
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Figure 10. Steady-state waveforms of grid-connected current and grid voltage
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