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Abstract

Nonlinear circuits and systems are parts of nonlinear science, which have been central issues in
various kinds of research fields. In this paper, we studied the synchronization control of wind
power with disturbance of nonlinearity and white noise. By using the Kirchhoff's law, we obtained
the mathematical model of wind power grid side converter system. Meanwhile, an appropriate
adaptive synchronization controller was designed. By establishing a suitable Lyapunov function,
we validated the effectiveness of synchronous controller. Therefore, we can eliminate the distur-
bance of nonlinearity and white noise produced by the wind current embedding into the grid. As a
result, we can make the current generated by the wind generator synchronize the current in the
grid. Finally through Simulink in Matlab simulation, we validated our theoretical results.
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Figure 1. Three-phase sinusoidal alternating current
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Figure 2. The grid side converter main circuit simplified model

B 2. raPIfMEER AR E FE B R AR EY

[FIEE, IR 38 7 AR 1) LI PR 0 AR 2R A A AS U R AR R = 2 T AL AN BT U145 BT B, T AE D) 45
TR 22 X BN AR Bl R GUE IRV 2 2 A0/NBENL T HE,  IF BUXNLAS 5 B Ab A AT 858t 2 0t FLA
L3 R GG BT, Bl S0 BT R4, XT3 T LA BE AL A P sl Ktk o

FL TR A% 97 2% 1) 3= PR AT AR G ] 2 B B, ug,u, U, 2 B FI = AH L . iy, 0, 20 T
W =AH L Uy, NEIRM A R . iy, VBRI FZS L. R, L oA FE DX 38 25 (1 5 I L0288 1 FL B A
HiEK .

SE SCHEL R0 AR 37 25 0% R N

s, - {1. BECS IR F0l, (BB TR BT, 1)
0, BRGS0, A ECT TR BT,

H, k=a,b,co

AR 1] 2 1 i A 0 245 = R T A RSS20, Pl R KB R S A 38 — A L AR R T FL X (AR 4 11
A R 6]

()



XL &

@

ForlrC MBI, M TR S6 R Ss, (= a,b, ) A T M Y R A i, R T AR P
TAGA BB IR . A SO S i T PR, T LSO, o W F K
B R B BB, D R R, N TZRAE R 5 R 0 I BT . S
{57 A 0 T L B MO BB 38 2 T R BE A0, JF EL T 0B 45 1 28 4 o Gl (AL 2
B 9T B MO L R0 R PWIM 53 b, FOMOHE S 2% SCR7] 0 35 50~36 51).

NTE TR RS, AFH(2) = AL Abr RSB S BT LA RR R, T LIS M AR 1L
A R AR B M B 6]

di, R. d 1
_:__Ia __udc +_ua’

dt L L L

di R. d 1
d_f:_flﬂ_Tbud°+fuﬂ' @
du_d‘::idaa d | ldc

dt  2C C

%ﬁﬂ¢b%%%ﬁ%¢%ﬁ%?a%,ﬁﬁ@%o%ﬁ%%%i%ﬁgTﬁﬁia%ﬁiﬁﬁ
HhorEH d, €[0,1](j=ab) [7].

T R 2 RS AR RS2 T R B AR SR A et . B TR E . BENLIEERIASH 2 M 1S X R GEH
I AELR M B A HFAE 5 5 ) RGEAH L 2 N R . KALAE & FRE R B 7 AR SR LR PR Sl A4S AE IR T X
FI7 TR T A BRI AN RR e M, il o X PR TR A [ 5 R I e T 7 B SRR, EL Xt F O () S L
W, R AR IRBRR R R AEFELR S, IR P G AR L 1 HR Bl 2 5 HEAS H o 3 AR K
Ry, DRI 18 (0 7 0] RO R 8 2 R B R AT W 02 T 23 A EE (). R, u, FE IR R Gt

AR, WOAR SR SR G H Y = R R A A IR AN R AR [9] (WK 3 FR), HMOR
%:f@y%zf@J,ﬁﬂ%ﬁﬁ%mw%ﬁﬁ?%ﬁ%ﬁ?ﬁﬁﬁi%%%ﬁﬁ%ﬁﬁo

Kl 3 Jyits A AR L MER Bl 1) e AR IR AR AR, A (3) A8 A
di, R. d 1

——2u, +—f(i ),
d¢ LY L *® L(”
di R d 1.,

2 b

—i,——=u, +—f(i,), 4

at . LT L et (i5) @
du, 3 N

¢ =—d i +—dji, ———Ii,.
d 2c ** 2c "# RC®

f(i,)=u, =G,i, +0.5(G, -G, |:|I +1]-[i, I|]
f(is)=u, =Gyi, +0.5(G, =Gy)[fi, +1]i, —1[]
ﬁ*l,Gw(%%ﬁﬁ:Wﬁ%Aizﬁﬁﬁﬁaoéazg,mzu,qz%JQMMﬂu%ﬁﬁ%o

()



HINE A5

Z’C’
2351\;;1‘& ‘
W (1) 3) 5)
Uy R L l,a Z’dc
@ AN/ M_
~ . - &
O AM—— L,
9 R L P

W 2) W (4) w (6)

Figure 3. Simplified model with nonlinear disturbance in the grid side converter main circuit
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Figure 4. Grid side current disturbance control diagram mode
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Figure 9. Nonlinear control diagram of the disturbance of noise model
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