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Abstract

With the penetration of distributed energy, such as photovoltaic and battery energy storage sys-
tems in the distribution system, how to improve the power quality based on the control strategy of
the inverter presents new challenges. In this paper, from the perspective of inverter in intelligent
microgrid, the basic principle of inverter in the intelligent microgrid and the classic inverter types
are described; Different inverter topologies are analyzed and their different functional characte-
ristics and advantages and disadvantages are summarized; This paper analyzes the problems and
solutions that affect the power quality output, and summarizes the different control strategies of
the current inverter. Finally, the future research direction of inverter technology has prospected.
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Figure 1. Intelligent microgrid block diagram based on inverter
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Figure 2. Conventional full bridge inverter
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Figure 3. Differential boost inverter
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Figure 4. Dual source anti parallel step-up and step-down inverter
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Figure 5. Z-source inverter
[E 5 Z RiEER

D, >
S_ll: - C AC@
Jefks |
};kl‘;ﬁbij& :-prwmd

gl I
| SZ
Figure 6. Three port fly-back inverter of coupling circuit

6. FBE BN =ih 0 RMETR

AT RGN S B R T, RCRAG, RS AIEER NS, i 7 ThRWARG il 7 Bk
WA SR HITT ARG, WIRAR. WA, SEEUREIRIE SR . IR RAE AR 1 i H R0 AR ae 4k Lok

20F 2K

} L C

RRELE
}&ﬁﬁ% CPV/Wind

SF S

Figure 7. Three stage fly-back inverter with soft switch
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Table 1. Advantages and disadvantages of various conventional topologies
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Figure 8. Traditional multilevel inverter topology. (a) Three level; (b) Traditional five level; (c) Cascade H-bridge five level
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Figure 9. Simplified switched symmetric MLI topology without H-bridge
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Figure 10. Simplified symmetric MLI topology with H-bridge
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Figure 11. Simplified switch number asymmetric MLI topology with H-bridge. (a) Without H-bridge; (b) With H-bridge
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Figure 12. Hybrid MLI topology
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Figure 13. Block diagram of voltage and current controller. (a) Voltage control; (b) Current control
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Figure 14. Proportional resonant voltage controller
B 14. EEflEREEESIRE

4.2. BT HIMEI R TH]
B RE A P ST R AR R PR A By AT AN T - A ] SRR [32] o T AR 1A HL R TR
(I Sy S 30 AT D By A 4 ) A r LA PR R FRLIAL, S e AR L RE A SR [33] DR Pl S ko oy U
A L
Ij Pl ( Odllodl +V0q||0q|)

Qi - Q + W ( ogi Odl _Vodiloqi)

ﬁ:qj di N Voql N Iodl N qul EE’JE%E V0| N I0| H/] i
N W, A ThIhZ AT D ZR R B 8 0

®)

SR, BRI, TIRSR w, BUES
PRI Q. JFAESANTE 15 By HE

w .
ni
o v i +v . > 8 w.-m P — W,
v . —> odi” odi oqi” oqi > ni pii
oi
—>]
abc/dq i
—>]
i » v i -V i > > .
i oqi’ odi odi” oqi v %% vni -nQiQi —> vadi
‘ *
0 — Vou
v .

Figure 15. Block diagram of power controller
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Figure 16. Power controller under low-pass filtering
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