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Research on a New Control Strategy of H6 Grid-connected Inverter
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Abstract: In view of the traditional H6 single-phase non-isolated photovoltaic grid-connected inverter, it can
only work in the unit power factor inverter state, but cannot carry out reactive power regulation. Based on the analysis
of the relationship between the voltage and current vectors of the topology inverter, a new modulation strategy for H6
single- phase photovoltaic grid- connected inverter was proposed. This modulation strategy realized reactive power
transmission by using the switching tube Ss and S; complementary on the basis of the traditional modulation strategy in

the positive half of the grid voltage. Finally, the effectiveness of the proposed control strategy was verified by the

simulations and experiments.
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Fig.1 H4 main circuit topology
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Fig.2  Main circuit topology of H6
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Fig.3 Traditional modulation mode of H6
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Fig4 Power mode voltage positive-half-cycle
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Fig.5 Freewheel mode,voltage positive-half-cycle
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Fig.6 Power mode, voltage negative-half-cycle
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Fig.7 Freewheel mode,voltage negative-half-cycle
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Fig.8 Voltage positive -half-cycle
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Fig.9 Voltage and current vector diagram
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Fig.10  New modulation mode of H6

10 H o PWM IS 5 o 4R HI(E S
KT O, S8 , S 5 Ss A T AN ], Sa A
SR o K IRHE S /N T 0B, FF &
B Sl , S 5 Sefm M H AN, Sy S I FF AR
AAHE . 2.1 ST RT D, TR OCAE Ss A S,
FA) i AR R T A 11 PR s P SE 3P, BDRT LA
SEPRLIZ PBOR Y .

M 10 7] LLE Y, I G4 Ss R, u=
tne s us=0, TR HL TR 26v=0.5 (us+us) =0.5unco

37



wEES 20205F £ 50K 2

P bk 5 — AP T HO ALIF W 48 3 R ) R ek BT A

1M 2% ) SR ol H A L s S L L, M1 410 il
I RO o [R) I, T 28l i SR 4 4t 1 JE Tl
WA e Al LASE BT MR s 1T o

3 AL SRR

K Matlab #H7 A0E 2 fir7s it 3 oL ) EAR
G T U130 6 kW B (B 5508 &
FBHUN PVIIAIIR 6 kW, AR 10 Hz, THE
F1,J3 0.22 mH, Boost IGBT %5 > IKW40N65HS,
Boost % 4 %15 & APT30DQ120BG, £} 2k DC-
link 315 V/1 000 puF, Li/Cy /Ly %3 514 0.4 mH/
10 uF/0.2 mH,

2R AL ge v il Oy st O B R i 11
7R, o ue Sy LC S A% A2 C M Y L .

400

200

< 0 \ /]
S ATRTSVANL

00
0.4 0.410.420.430.44 0.450.46 0.47 0.48 0.49 0.5
tls

B iy X 2w

Simulation waveforms of traditional modulation mode

Fig.11
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Fig.12  Simulation waveforms of new modulation mode
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Fig.13  Simulation waveforms rectifier state
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Fig.14  Simulation waveforms of off-grid mode
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Fig.15  Experiment waveforms of traditional modulation strategy
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Fig.17  Experiment waveforms of new modulation strategy
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