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Research on double-loop control strategy of micro-grid PV dual-mode inverter

YAN Gendi
(Taiyuan Institute of Technology, Taiyuan 030008, China)

Abstract: The inverter double-loop control strategy improves the defect that the previous voltage single-loop
control of the inverter is susceptible to interference and leads to poor control effect. The micro-grid photovoltaic
dual-mode inverter dual-loop control strategy is proposed, the micro-grid photovoltaic dual-mode inverter’s
composition and operation process is analyzed, based on the above analysis, select the dual-loop control strategy
of the capacitor current inner loop and voltage outer loop to ensure the inverter output voltage stability. Using the
transfer function of the voltage outer-loop controller and the current inner-loop controller, the double-loop control
inverter transfer function of the capacitor-current inner-loop voltage outer-loop is obtained. Using the closed-
loop expected pole formula of the third-order control system, the closed-loop transfer function of the dual-loop
controller is represented. The parameters of the dual-loop controller are designed by using the pole configuration
method. Finally, the expected characteristic formula of the dual-loop control system is obtained to realize the dual-
loop control of the micro-grid photovoltaic dual-mode inverter. The experimental results show that the micro-grid
photovoltaic dual-mode inverter can be effectively controlled by this method, and the output voltage error of the

micro-grid photovoltaic dual-mode inverter controlled by this method is only about 0.5%.
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Fig. 1 Functional structure of micro grid photovoltaic dual-

mode inverter
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Fig. 2 Operation process of inverter
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Fig. 3 Voltage and current double loop control structure
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Tab. 1 Experimental parameter settings

1 RGN HIE/V 150 ~ 600
2 T T ER KW 5

3 TP /kHz 25

4 N A 210

5 FLAZ I L/ V 200 ~ 220
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Fig. 4 Loop step response of current
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Fig. 5 Loop frequency response of current
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Fig. 6 Step response of voltage loop
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Fig. 7 Frequency response of voltage loop
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Tab. 2 Control results of this method

18] /ms IRV R EE/V =2 (%)
0 195 196 0.51
10 202 203 0.49
20 210 209 0.48
30 202 203 0.49
40 195 196 0.51
50 202 203 0.49
60 210 209 0.48
70 202 201 0.49
80 195 196 0.51
90 202 203 0.49

100 210 211 0.48
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Tab. 3 Comparison of control accuracy with traditional methods

Xt bk 55
1 88.62 95.25
2 88.77 95.60
3 89.59 96.79
4 90.72 95.86
5 89.58 95.25
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