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Research on the Design and Control Strategy of 2 kV Photovoltaic Inverter
Based on ANPC-5L Topology
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Abstract: A 2 kV photovoltaic grid-connected inverter system based on a five-level active neutral-point-
clamped (ANPC-5L) topology was designed for high-power, high-voltage applications. This topology significantly
improved the system efficiency and reliability by increasing the number of output levels and reducing the switching
loss and device voltage stress. Meanwhile, a bus voltage balancing control strategy was proposed to balance the
midpoint voltage by injecting zero-sequence components,and the voltage balancing control of suspended capacitors
was designed to reduce capacitor voltage fluctuations. In addition, introducing the RN8302 power metering chip
simplified the system's voltage and current measurement and power calculation. It improved the control system's
real-time accuracy. Validation was carried out through a simulation platform, and the results show that the designed
system performs well in harmonic suppression, bus voltage balancing, and power quality, and is able to meet the
requirements of 2 kV high-voltage grid-connected applications.
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Fig.1  The overall design block diagram of

grid-connected inverter system
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Fig.2 ANPC-5L topology
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Tab.l ~ ANPC-5L inverter switching state
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Fig.3  System control block diagram
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Fig.4 Suspended capacitor voltage control

22 WEEITSHRK
22,1 RNIFHUAS T HL HL

1% S0 1 B T FL 25 T A P, O Rl T PR O
I B AT 4 ] (B by A7 7E R B UFE N
BRI, SRy T e T L 1Y e A PR FIAL
B R BT WS R A () TS W 58 B
5 FORG B 42 Th s AD B R, O D R I LS TE SR B0
AR TEH

o6 L FL B AN 1A S s, R 28 T A A T
G T R HL A IR I A R T A DR D
HLS T A e P O L

4D,

ZS D,

@]
- S —p)

i

B R VR e A T H H f
Fig.5 Suspended capacitor pre-charging circuit
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