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Research on grid-connected control for the quasi-switched boost inverter of photovoltaic system
based on feedback linearization and u-synthesis method
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Abstract: Compared with the Z source inverter, the circuit cost of the quasi switching boost inverter is greatly reduced.
Therefore, it is more suitable for photovoltaic grid connected system. Research on grid-connected control for the
quasi-switched boost inverter of photovoltaic system based on feedback linearization and u-synthesis method is proposed
when the uncertainty of the grid connected photovoltaic system is considered. Using feedback linearization method
establishes the mathematical model of the inverter side. The controller X is designed by g-synthesis method. The method
is simulated and verified. It has better dynamic performance when the external conditions are changed. And it can quickly
restore the steady state and maintain a high power factor. When the parameter changes, it has less influence on the quality
of grid connection.
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Fig. 1 Z-source inverter
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Fig. 2 Quasi-switched boost inverter
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Fig. 3 Equivalent circuit in various working

conditions of qSBI
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Fig. 4 Equivalent circuit in grid connected AC side of qSBI

MA@ AT EAE H qSBI AR & — M EL M &
g8, XTHDHEAT WA, Bt iRE

— Pl AR Lt R G A Rk R G k. I

U, IR qSBI IS ARt t, DAME T3

Bro N TR WG RS2 ) &k
{56=f(X)+g(X)'u 5)

y=hx)=x,-V
.:Lt':':' x:[xl,xz]T:[iLl,Va]T; u ﬁ@ﬁ%&%%%ﬁ%ﬂiu
iy N E: b))l R Vrefi'J’%%EEEéo
F@ =2 22 g ["NO]

}24E Frobenius E@ﬁﬁ%ﬂﬁ%?ﬁi&n(ﬁﬁ&ﬁ%
AT G AEAE x=x b

Vo
Ll

rank([g(x) ad,g(x)]) = v =2=n (6)
0 LC

0
01 ad,g (0= f) - a’;;x)g@)[h
LC,

H1Z(6) T F ARG L e . L RGEKR AL
N2, FETRGYER. Kb, RGUH L REFETERNT
A, ARSI L. AR R R AR S

P

g(x)=0
v

L,Lih(x)=—"
11

x, +e/R

(7
Lh(x) =

LI'h(x)=——2
h(x) C

Wi R AR bR AR, ) 45 25 A RS AL R

z2=[z, 2,1 =[h(x), La(x)]" « JRAELNE RS0 n] e
AT G I B AR AE Y

z=Az+ By

{y =Cz ®)

ﬁ¢:A:ﬁ;é};B=ﬁ};czp 0]: v Azt

ARFRAS I T R . IRARZ M E RGNS HIE o
A RIRA
~Lh(x)+v

L LA(x) ©)

3 EHEIER) u ARSI BRI

H13009), SR w0 AOSRAA AR DAy o AR AR AR i
Ja BT v SRR B TORIRIE R G — A SE
BRERI RS, A RGBS SR R G
—HER e e, XU mZE A REE T RS S HUR
B LIS SN E T S B o B 1 TTVEAE
B2l A ISR TP AN 52 1 LA S 2 B 2 7% LR AE
W ARG 5 T R G B R R R DL B AR
PRI, ASSCRI S M0 o Tk il as . R
ARG SE AL £20%, W
p=p,(1+0.25) (10)
Xt p AIARMSEIIE S po AFFME: 6, A
S, Hs), <1.

2(8) H e ANHf i T T ik
T, (s)={P(s) + W ()A(s): |A(s)|, <1} (11)
FCP R RR R G W L P(s) = C(sT — A) B—l

W(s) A E I, A(s) AN 2 PE o @5;m£&
0 52 e Ak i A wh e VE R G

b @ WA SRS o =)

L,Lh(x)’

1

ﬂ:%gm@°



-50- @A &R B R

wa

v tooou| ARZTE | x z | +' XY
d R4

P(s)

|

|

|

I

- !
5 BEMRIRE MU TAETHELERR

Fig. 5 Multiplicative uncertainty system of AC side based on

feedback linearization
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feedback linearization
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Fig. 9 Grid connected photovoltaic control system for

the quasi-switched boost inverter
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Fig. 10 Simulation waveforms of the output voltage and

current of the grid connected photovoltaic system

when the light intensity changes
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Fig. 11 Simulation waveform of grid connected current

when the light intensity changes
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Fig. 12 Simulation waveform of active power and reactive

power when the light intensity changes
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condition of parameter variation
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