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Abstract

This design adopts STM32 single-chip microcomputer as the main control chip, adopts bipolar
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SPWM modulation method, and uses single-phase full-bridge inverter circuit as the core circuit to
realize grid-connected power supply of dual inverters. A new master-slave control method is pro-
posed, which realizes the current inner loop voltage outer loop control by controlling the different
SPWM adjustment speeds of the master and slave machines. The control idea of system soft start
and restart after overcurrent is proposed to ensure that the system is always in a safe working
state and can respond quickly. The communication between the two single-chip microcomputers
is completed through UART, and the goal of the output phase of the slave circuit to follow the main
circuit is realized. Using the SPI communication mode to cooperate with the sampling module,
adding the segmented adjustment of the system’s PID algorithm, realizes high-precision sampling
and fast system closed-loop control. The output voltage of this system is relatively stable, and the
THD is below 2%, and the output current of the two inverters can be distributed proportionally to
1:1, 1:2, 2:1, and the efficiency reaches more than 90%.
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Figure 1. Overall system design
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Figure 2. IR2103 bootstrap circuit diagram
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Figure 3. Full-bridge inverter circuit diagram
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Figure 4. Synchronous isolation module circuit diagram
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Figure 5. Schematic diagram of ATT7022 chip application
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Figure 6. Software control main flow chart
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Table 1. Inverter 1 efficiency and sine wave quality index

1 PR 1 MRS ERRREER

LPNCEVENAY ity LR it RV LPNCIES =R 2 (%)

30 0 9 0 0

30 0.4 9.06 3.9 3.689 95
30 0.6 9.04 5.7 5.38 94
30 0.8 8.93 7.6 7.154 %4
30 1 8.87 9.5 8.87 93
30 1.2 8.90 11.7 10.75 92
30 14 8.92 13.4 12.379 92
30 16 8.86 15.1 13.91 92
30 18 8.85 16.7 15.537 93
30 1.9 8.86 18.2 16.532 91
30 2 8.82 19.2 17.457 9

2 AR, VARG 1 KPR ER] 93%. RETH) U BEA S, SRR 2 RLIRAE 0~2 A JE
AT FL s e s, THSE AT

@)

oS, NiARES 1 Al TARR SR, U SRR 0 A I HL RS, U, RN 2 AR
FIHLEAE, S, Zead it 0.003.

2) WARZR 1 FARES 2 JLFE TTAE, MBI AR 30V, MR RSG50 L A AUEE 1~3 A B
AR, AR 1 HWARES 2 fr I LG 101 R SR AN 2 BR:

Table 2. Inverter 1 and inverter 2 output current when the output ratio is 1:1

2 WA 1 SRR 2 AWML L1 BT RIR

SR AL R AEIA WARES 1 HIR(LIA WARES 2 IR (12)/A 11:12
1 0.494 0.499 0.99:1

12 0.609 0.615 0.99:1

14 0.685 0.697 0.98:1

16 0.797 0.785 1.02:1

18 0.912 0.892 1.02:1

2 0.998 0.989 1.01:1

2.2 1.105 1112 0.99:1
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2.4 1.195 1.201 1:1
26 1.287 1.292 1:1
2.8 1.405 1.414 0.99:1
3 1.497 1.501 1:1

3) WiAgds 1 MARES 2 LFE AR, SN ER ALY 30V, RGETMIERLHRTA A 1~3 A il iE
H, WAREE 1SRRG 2 f i IR L DY 1:2 D SRR 3 iR

Table 3. Inverter 1 and inverter 2 output current when the output ratio is 1:2

3 WAL 1 5FETER 2 FERBLEER 12 B HER

SR FL AT AUE A WARSE 1 FEILIL)/A AR 2 FL(12)/A 11:12
1 0.35 0.68 1:1.94
1.2 0.37 0.71 1:1.92
14 0.41 0.81 1:1.98
1.6 0.51 1.05 1:2.06
1.8 0.55 1.15 1:2.09
2 0.62 1.28 1:2.06
2.2 0.68 1.42 1:2.09
2.4 0.8 1.6 1:2
2.6 0.85 1.74 1:2.05
2.8 0.89 1.83 1:2.06
3 1 2 1:2

4) WiAg gy 1 MIWAR g8 2 JLE AR, MBI 30V, R EIiA BELE 1~3 A Uit 2
h, JAREE 1 5I0AREE 2 F A HREE Y 2:1 RO SRR 4 R

Table 4. Inverter 1 and inverter 2 output current when the output ratio is 2:1

A PLIR 1 5FETER 2 FERBEER 2:1 AR HER

GO R SEIA AR 1 HFIL)/A AR HE 2 W (12)/A 11:12
1 0.68 0.35 1.94:1
1.2 0.79 0.39 2.03:1
1.4 0.88 0.43 2.05:1
1.6 1.05 0.58 2.1:1
1.8 1.18 0.59 2:1
2 1.35 0.67 2.01:1
2.2 1.52 0.76 2:1
2.4 1.6 0.8 2:1
2.6 1.78 0.88 2.02:1
2.8 1.81 0.91 1.99:1
3 2 1 2:1
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