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Small Signal Modeling and Control Design of a Single—Phase
Grid—Connected Inverter for the Phoovoltaic System
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ABSTRACT
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Fig. 1 Grid-connected single-phase voltage source inverter
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Fig. 2 Relationship of Switching function and duty ratio
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Fig. 3 Small signal block diagram of current loop
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Fig. 4 Grid-connected VSI small signal block-diagram

Aloy7] A= 4 Bol olfdlE HE AEE o83l WY
B U= Root—locusY Nyquist stability criteriong o]-&38fof 3k
th & AFelAE B WA A s gFelA] g Mt
Aol7] AAZS el Nyquist stability criterions o]&ato] T
A1 B AR H FAEFAA AL = Qe ]
gA4E A71E o] 833t

1- rsaCVae
Y, 20(2D= 1)1+ V) (2D 1)1,r,+Vy °
7 (2D0-1)%r,, _ L N LC B
Yoo, St o107 S
(6)
1+ __tn
Ve ___ 2V e2p-1)1, ° (7)
Pl (2p-1) | _ 2 o+ LC s
(2D-1)%r,, (2D—-1)*
’{/d(‘: rSZ}j (f5a<0) (8)

3. & 24

A =0

Aokd ANE B4 2 Ao}y] AAle AE5S Sls] 2005
EAA], 1/102 S48 A% FD(22 V), 1.5mAe] &9 Q1
gE], 1uF 9 FE AZAIE, 2200uF A7 AAAEHE o]
£33 W AWE A|RES FE3te] TMS320F2812 DSPE
ol &3lo] AE AF 2 elddA] Het AE AFsielch

AE A @3 AWES] A9 AFH AGS Al Hetke
Tl ] 2lE A Aol EAE] wlitel AE Ao
axst 8 4E EAZ $4 10Hz vlvhez tixpeldt) =g
A% AAE BE 1A uEE AFd Ao A#A 7 A
A8H FAA0] SaEFoRHEH FAXE 7P Hefolng,
gk A9 A S AY He] lellA] FABEE tRQlE o
of gt} 117 5% B H & G MAsEHES
AAE A ke #ZAEE A9 Nyquist stability criterions H
Aok Bl HA Y Hopd=d Ay FAA 625V A9+
AapARE AR 999 4oVelM = EEEs & 4 Stk 1
o6 o BAo Adyoez A" Ay A7l 93
62.5Ve] 7% HABEAAT 45V7) HAE Aol Bt
A AAE Ao7|= &l B A9 Aol WFdls A
B 4 9tk ole F2 E AX7 Hul dEHedA FFe
il 71gste] Alo7)E AAT A, T g gy 27
Ho Agd FHA] Alz=Ele] Bobgeld & e EpdiiT),
a% 72 " AR A 2 g elA AR AAE Al
719] AE AR " dAA9] T2 FHoA BT S

73
7l
S|

=

lo [

A e ©



TS Aete 2l I da 3d 7.(0dA AF
Akt SR AF AE st e As & o Stk

“oltage Loop Gain Nyguist Ciagram
«

', Vea=d45V
. s
S s L
. e o
z o Lo
F 0t
i Via= 62.5V
N /’
)/
.-‘f.
¥

Real Ak

O3 5 M 2= AQle| Nyquist stability criterion
Fig. 5 Voltage-loop gain Nyquist stability criterion
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Fig. 6 Experimental results designed by unstable controller
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Fig. 7 Experimental results designed by stable controller





