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Control system of renewable energy connected grid

based on the auto-disturbances rejection control technology
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Abstract: Renewable energy generation system connected to the single-phase grid is nonlinear. Affected by grid and envi-
ronment , the strong disturbance exists. To deal with this characteristics, the auto-disturbances rejection control( ADRC) is used to
improve the system’ s performance . Based on ADRC extended state observer( ESO) to get the model uncertainty and external in-
terference of the system, the system shows good adaptability to noise and model uncertainty . A nonlinear exponential function is
applied to ESO and nonlinear state error feedback(NLSEF) controller, and it makes the system realize easier operation. Simula-
tion tests show that the system has good robustness and dynamic performance and the system is feasible.
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1 BJE (Introduction)
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2 E%G¥##IETE(System control scheme)
2.1 RLGEEFEBIE T (System model)
Ry 1 iR .
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Fig. 1 Systemn circuit


http://www.cqvip.com

# oW H

584

Lk e

FEE 1 FIRRGET, BB RAGRE AT S FE
SRR 0 R EL B R B A RE A S OB, L KRR BESF
RO RN PE L R B A PE R R R T 3
e () PWM (K b 8 BE 31 ) ) A 5 8 UK 38 %o FEL I

URLNE Y RE RS T R PR, 00 2R 1 ARIIE AR
Gt FL AE R AE 5%, (] AR {8 P 365 PR IR R S AR
FABOLAR K — B th T IF R — B & O BT
Hz 218+ T Hz) , FF RGO B/, 20 w3 I+
KEPIHW , A5 R G F R

d
¢ :_iuc +i, - i, (1)
L%:us—Ris—ua, (2)
de, 1 1. 1

dt =7 RC% ~ ¢kt ¢l

) (3)
di, R 1 1

de =~ L%t 1%~

T

. L 0 0 1
U, R,C U, C ([ ua
R N P
1
| ‘1. @
L

HRIEREER T 1e 5 28, HAE 00 A0 2% A9 f0 A T o 1) B
AR, B

Ulg = — U,l,. (5)
4 RECEMREN B O py = wia,
HAE B th AR TN po = — wisBa = 2,

B =14, BB 1| BLR R S SROR B, M 2
B

ie ig R L

'3 i ais

Ry

A2 RZEEHHEE

Fig. 2 System equivalent circuit
BEHL M R
u, = V2Esinwt,
i, = V2Isin(wt + @),
T e, o i o B THEh

Ps = Ug* 1y =

V2 Esinwt - V2Isin(wt + @) =
Elcosp — Elcos(2wt + ¢). (6)
HNTRBERGEMERECH 1, BB & 5Bk,
HARLAR R SR AL AR B, BP
¢ = 0P RIRHAE S R RE &R
£
@ =+ 180° FI/RHAL R (6] FEL I ALK RERR .
H1=(4)RTHL, p, BERT A 2B A0 AE 2 A ek Ak,
TR Y BRRREE R 57 A RETR A S8R, T AR fiE
BERRABRREm b ER, NHEME p,. ARS
AR A RETR G DR MR A AAVC AL, AN AT HER
B, (1) = Icose, H g TRk ¥R A BUH,
L,(t) > O R ME R, 1,(1) < 0 RAREM
MHAE gl ae &, = (6) TS
ps = EL(t) — EI,(t)cosQQut + @)/ cosgp =
EIL,(t) — EI,(t)cos(2wt + @)/ cosp =
EI.(t) - EI,(t)cos2wt. (7)
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2.2 ERGHE C SHEFE (DC-link capacitor param-
eter selection)
RYERE B <P 18 R B, R G038 H G 1 i o A
%, Bpig

d
u, (I, - uc/RL) + Cu, e

¢ dt

di, _
sde T
(EI + RI*) - (EI + RI*)cos2wt + wLl*sin2ewt .
(8)
LHEREGREN, ERWEETAE o 8B/, B
u. = U, + Au,, RA(8)71%
(U, + Au)[L - (U, + Aw)/R.) +

C(U, + Au,) d—(%‘—) -
(EI + RI*) — (EI + RI*)cos2wt + wLPsin2wt .
REAGREN ERmEETALER/N B U, > A,

EAXTRE R

ug i, + Ri®> + Li

dA
U.(I, - U./R) + CU. dtuf =
(EI + RI?) — (EI + RI*)cos2wt + wlLl’sin*wt.

(9)
AGAEREER, R -5 32 5 FE ) H D4 A
% 6


http://www.cqvip.com

FaM

KA E T AVUIBARBEIR & B 3 R R 5 585
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2.3 ##175% (Control method)
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Fig. 3 System structure diagram

2.3.1 #=3% (Controlled object)
B () AR
du, 1 i, i
F{:—R—Lcuc+“é‘—‘c_?. (13)
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2.3.2 JFFERMERER M 5> 2% (Nonlinear tracking differ-
entiation )
FLAMREMIBERBESERA o(1) M2
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v = vy,
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At r B TD AR IES .
2.3.3 H ¥R W2Z(Extended state observer)
P AR I 8545 0 B LI H 88 B O 3R
T HAEARABURE RN RET B RHEH
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Hebr e = z; - u,. FEX EEBFIELERE
g(e) = 81/3.

Kb 81,5, F B HETHSEL.
2.3.4 FARMRTIRZE K151 (Nonlinear state error

feedback)
FIA _EE B ARSI ES RS RS TD
B 9 R GRS IR R
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R R R R 4B

i = Ky g1(€1) + ky - gz(ez),
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2.4 BHLIEH RN S HIAE (ADRC parameters
regulation)
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3 {HEZ R (Simulation results)
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Fig. 5 Simulation process of PI control
400
300
200
< 100
o 0
<~ ~—100
-200
—-300
~400 s . s .
0 100 200 300 400 500
t/ ms

(b) KFEREBRAED T HIMFBMFE

e mERmMERME
Fig. 6 System output curves of voltage and current
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Fig. 7 System DC-Link voltage curve in steady state
4 £512(Conclusion)

HPTYUR 8 T LU SR AR U B X R 4
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