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A control strategy of grid-connected inverter with three-phase L.C filter based

on fuzzy PCI and PR control
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Abstract: The traditional PI control of AC signal results a certain steady state error commonly. Under this back-
ground, a new strategy is proposed based on the fuzzy PCI control which is in parallel with a PR control. It controls
the grid-connect process of the three-phase inverter directly. The fuzzy PCI control can eliminate the steady-state er-
ror under given conditions and track AC control variables accurately. The PCI proportional coefficients and ratio coef-
ficient are adjusted online according to error and error rate. In view of the advantage PR control which has an infinite
gain at the resonant frequency, the PR control is added to make the system meet the requirements of the grid-connect-
ed. The proposed compound control strategy can be utilized to control the AC signal and can be directly applied to the
three-phase ABC coordinate system without a coordinate change. The cost of the inverter control system is saved.
Lately, a model of grid-connected inverter with LC filter is established on MATLAB/Simulink and the feasibility of
the strategy is verified.
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Figure 1 The topology of grid-connected inverter
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Figure 2 The control diagram of single phase

grid-connected inverter system

2 KR PCI 5 ) g8 ik it

PCT s il 3 F 52 el mT LA R0 B 9 R 52 IR

HL A A I A AR AR R 22T R OSCR - AlE T

=M ABC A2 45 & T A9 PCL 45 il 27 . 1% 18 pR
K,

s — Jwo

(5)

GP(‘](S) :Kl‘+

X b, HHBIE S ks B s, WA ESL
T E L H 0, =314 rad/s, B2 1. 764 EAC
VAT A 18 35 655 KL BOnT DG 25 BR B A AR

BF L5 PCL#E i SCHE AR PCT 2 il 3R
W&, ANl 3 T 7R SRR PCT 5 1 2% 32 2 0 1] 4% A 4
Z RN A S AR £ G R A T =40 ABC Ak b
R, LT L Clark 25§ L J AR

B PCT 4% il BE 6 52 30 L B 1 25 &, FBLA) 3
TRk MR, TR 2. yha
RROM 92 Tl 5 1 22 PCT 8 1 25 14 FL B3 25 A b i Ak,
FRL 18 25 A8 AL Ak, SR 0 B 5 0 338 78 2% 14 3%
BRE L B 28 B — PCT F i FAY & 0 F0 &7 d5c i XoF 07 4K
BRI, 52 7E 2R P % PCT ¥l 2% 09 &, Fl &, 1.
T2 30 B BRI RN AN 1 TR

b+ l” i
s—jwo
. N ; K +AK,, }
A | R e 4 > AL |+ y 1,
$%*MT:%U%§HAKE_\: ’:‘ (K,+AK,11)/S ﬂ‘\@_:,'\
I = my |
| 1
| mec
! KA+AK !
€ | o e »AK ) L,
— ISR 45 ] 2% :::AKi:: R (K+AK,))s my & ‘ B
[ me
h Fle
B e il
1 LA I
L el A
“>AKic |
:
3 EEH PCliz# %
Figure 3 The fuzzy PCI controller
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Table 1 The fuzzy control rules of Ak, and Ak;
E
EC
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Figure 5 The model of grid-connected inverter system
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Table 2 The basic parameters of simulation model
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Figure 8 The THD values under new composite control
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