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Fig.1 Circuit of single-phase soft-switching
grid-connection topology
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Fig.2 Three-phase soft-switching
grid-connection topology
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Fig.3 Power-frequency characteristic of dynamotor
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Fig.4 Digital PLL of PV system
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Fig.5 Control circuit of single-phase
grid-connected inverter

22 REREBIERER

JEARIF 5 kT3 & W FIIK T % Ha 1 [ 25 s AL
WA —FE | [ Kk LB A I FIGE T4 2 Tk
— PR ERG R A AR A Rk RMER R 2
s NG ER LR B Y S RE LT e SN 1D | SN s 2
U, (R B R B AL B 0 2% 1 o K B I )
Frva % s A R B TE R | Wb 2505 51 R13E AH Fr (9 1E
P 5 AR I 0 A I ) L LR 5 ] B ) o ol LR
MEL L3 Bl R 75 9 R0 IR 2208 509 J2 I 9 B[R]
23 I8 2 11 0 AT 4 NSl e S N € 59 A S 0 RN
(ELEE 8 = AR 305 28 g 1) 80 1 2 P A 2 ) 5 L T
— B, i A =R A ] e PR A R AT A X
SIS —2 . SRJa DGR & Ge e I 1) K BH
FE P Tt A H 94 i R AR A A i 39 2R T SR A Sl Y
i 2 L AT S B A R I 3R S R B O L i i




%98

FEHRHL, % IR % 0 R G HOT eI R BT 87)

[HR=FIVESS TS S 553 LI E (o8 - FN:EPYI ES- N
S5 HL I KB [F D e WAL 2 O 9 5 vk R AR R T A2
H, P 07 28 1) 5 L 11214

I P00 R A A ) AT Ay ) 3 F O 4 o R A
DA (] R I A U PR I A 4 B D AL 4
il B 3 5k 9 Y AR A A A O A A 7 38 B4R
il PR AL A Y TR P I 4 4 A T B AU T
U AHAEAE S A VERE 22 e 7 48 45 (] | % T F 6
1 T W3 725 5 | S 1 FL O T O e e = i BB i L
2 L U 45 T 30 e P A AR T R S A R Y S R R I R 2
MPOE R, e ARG M E RO &b
1) A8 Ui H, 55 R IO FEL R AR 67 22 | DRI A s 5 DG
PR v 1) 22 0 L A R B2 LA 1 e A&l 6 s

i R+jX HL )

S=P+j() lUZLOO
U L6

6 BRI 2R I I B S 20 R B
Fig.6 Equivalent circuit of single-phase
grid-connected inverter
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Fig.7 Simulative waveforms of inverter output

voltage and TRIAC output voltage
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Fig.8 Simulative waveforms of grid-connection
voltage and inverter output voltage

200 1 Wy s ,
‘\'/‘\
2N

w~us/V

u~uo/V

u;~uy/ V,
~i3/ A

7

\'I
0 1I0 2I0 30 4IO
t/ ms
o HFMEESHWEBIRANHERRE

Fig.9 Simulative waveforms of grid-connection
voltage and current
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Soft-switching technology of grid-connected photovoltaic system
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Abstract: Aiming at the surge current and long paralleling time of conventional grid-connection by hard

switching,the control strategy of grid-connection with TRIAC is proposed. The working principle is as

followings:when the output AC voltage of photovoltaic inverter and the power grid voltage,which are detected

by the controller,have the same frequency and phase,they are then sampled respectively for RMS calculation;

when their difference is near zero,the TRIAC is then triggered on to connect the photovoltaic system to power

grid. Its correctness and effectiveness are verified by the theoretical analysis and simulations.

Key words: soft-switching; paralleling; photovoltaic system; power transmission; TRIAC



