—t

RS 2016,34(2)

www.kjdb.org

SCIENCE & TECHNOLOGY REVIEW

LT SMC 22 Hint ik & f i M 422 0

R e 15 1) SR gt

B EHREE', Josep M. Guerrero®, X &>

1. b AR FHERE AZARRELLH T, LT 102206

2. ARBERFHRBEKEZ, LRE 9220

BE REXEREBEAMENEINFAMISTRER, Y TEOBRRROBFER, & T EFBEIES (sliding-mode con-
trol, SMC) p# O 225l R4, B R IHEIEENE T RREF I R D REEER SN RIRENE, RIEFEES

BIM R, AIERRIE I RS 7E KPR AL F R AT AT 14, Z£ dSPACE 1006 & E# 37 7 RIOH#ERE, (FEMLWAEREKP, ZiEH R
FRI LR S & AR SREAHEMIEL M E G TR SR REIMA M, RIEHBMIREIEST,

KR BEEHAEN;EORRES, BREG,; B, 85

P34 20 HL JE (distributed generation, DG) T far 28 N
B HL R ST, LAGACR I I e AR H 0 5 L I By 5
RIS A X IR R SRR B B A 80 77 K0, e Y
AL A3 R ARSI A R AS IR A 328, Hoh sg Bt IR A 0l
W B & A SC I BRSO B AR, RIS DG K B far e A
FKHIZE  E IR A B 0 RIG AT, k5 T DG A fif 4%
NS L FEL D) B8 i DO R AT 2 R A T i P i
ZHLURB IR [P, [F]BRE AR T H A BLAS BARE , 35 3 78 43 )
FHo A BRI H Y o

TR B Tl L ) e P 0 o 2 11 8 00 4 % 2 28 L LU BRER, AT
HR A SEPR AT 28, TARTE R A AR 7R 28 L BEER 2 (1]
B3y A8 4t i AR v AT SCHEE R B €65 X R RS
IBAT e H R BT i Y B e A AR Y, SCER[614R T T H
Tt FL PR ) PR AR R SR . SCRR[713 T L R I
SCHRISINIAN 21 1 i A4 ] 7 i L X 2807 bk Y BE A% A AU 4t
FRRRZE i AR B i T D s A 2 A ik 22
i A 2t R G, A b S IR A R RN R AR S AR
IF HARZS A 1 (R AAAER G, LA T SR W Lt A it R
ARZE PR Sl AR e 0 A P T R R /DN R ERLAS, B 3 PR
BORO, R, BT AR F R AR i AR R A AT i
P4 I i s PR A7 AE A S AN, B I 1 422 1 46 it 25 119
PEHIMERE o HeAE, i T/ IME SR, B LR R L 45
FWE, LIS T RAGS TR R B Sk

S, AR AT R JCHE ST 0 MU R 2R

VRS — Rl Bt kg i A o B G PR 4 R O i,
AR AR L P ) 7 B ) T B SCRR[2 14
BT TG 4 JRy TP A TR PO AR ) SR, P S8 0
T PITE AR IAS A 1847 o SCHR 141 ) T A i A2
SE ARG B BN L T PRAIE 2R e ) S D A R S
FIR 15 7 T RS2 Sl T B 48 , B iR B A4 0 I I
R Wi gl 1> e a a1 DR

R G WA T )3 Sl Ay P AR 20 2H A - S — BURAE
HELEPER] T B IE Rz S B B, B AR 25 6] i i sl 4
VAR BT PP e 2 ) S0 2 S u R TR S = S 5y 7))
e 1 B HL I D)0 T 1) A2E R s S SLE S B Be . R
A B EEAE R Pl Ehizsh . R & sh Bl
R e T B e DA R A5 D VA DRI A i i, T HLX — BLis
A RGNS AT RA e 4 A ISR (A2 o XFIE
WIBEhH B AUE RN, R BE R UEZ s B ik DI, 58 20
IEPRIEIX Bz gl (4 dh B, At v S i 55 o b, e
F58 LS ATt Xk Beiz s A R ZUR R o

TESLPRIERI R G, T RESHCRAL SN 8h S s
I A BIR ] 255 R 2R B R 368 B X L AT 2 D G2 A A
B, ELVEFE A A AE TR AE AT AL , A5 12 S0 i B P o ek 15 3
HARR Ao T ELX T 2P R G, BN R SRR E 454
SER PR LR IR o DRI, AR SCHE R AR AL L

B AS B . 2015-11-24; 45 =1 B #7.2015-12-29
L AR A .S E EAAER B (2014DFG72620)

AR R A 03 BRI A BRI @1 A o KA, ol A, & 1546 : elevensu@163.com; 3 R BE (GBAZ1E 4 ), 4%, AP0 #y 4 . A b T3 A

8Ty F Y0P 8 8 R , 8F45 46 - hanminxiao@ncepu.edu.cn

31 &K R, #h R, Josep M. Guerrero, 5. 2 T SMC #9 30 2L A W ) 45 1 3070 25 45 ) &[], #H354R, 2016, 34(2): 299-304; doi: 10.3981/j.

issn.1000-7857.2016.2.050

299 Il



—t

www.kjdb.org

RS 2016,34(2)

SCIENCE & TECHNOLOGY REVIEW

& Hh T TR ] B9 S VA TR MR T A T A g
ARG, IR A&, HLE B il i 2 v R G IE
12 ST B RS, DT A A i SRk

1 XERRAMBEMOSH

TR Tole P I 1 LY 45 ) Oy 58 I 2 8 M LI R 445 1
4 D DU 2L AL R el DU R BRA AT 38 i e i 42, ANl 1
B ERAG KL FERERS B e DLIRAR
Ge55 DG IS FIR BFAITIR . S R AL B R G454
FHAEL, DG B G fif R B S P RFER L 5 TR B I e SRt R AR
ZEARNAI

_HAW_ .

| OBRES | rgﬁwﬂ
|

: ! gremansnanasaany | BG |
I bc| fif EH - g
| — 1 § ﬁﬁ%‘%
= i D or
! DY /T
| BHERG |
== |[ _____ [
il L
| e | B |

E1 ZERRBREHMERN
Fig. 1 AC/DC hybrid microgrid

T FL P — B B FL A2 4, e I -5 3 v I 22 [ R 36 52
B YR R R T TR R A 3 R R — R ]
SERY BB SRR, S RF A B H RIS 2 g R S35 40
e a AR B R AR, ] DG 57T I A D) R
gy, PRAERL AL A L BE o 5 [ e 2 i ol e I S AR R S L
T REER 22 [E] 1AL

2 MmEOBRFERFERE
2.1 ERREEH

Bz U A F B SR N R 2 R, U BRI LR .,
wpy 5 gy iy 150 FAN STMAH L T S AT LA COATE L
RUECCFAS . r AT | AL R I A AR I R B, R DB
LA SR R LB

B2 BEOHRiRssmikEgn
Fig. 2 Typology of the interface convertor
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Control system for AC/DC hybrid microgrid interface convertor
based on SMC

SU Xiaoling', HAN Minxiao', Josep M. Guerrero’, ZHAO Xin®

1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power
University, Beijing 102206, China
2. Institute of Energy Technology, Aalborg University, Aalborg 9220, Denmark

Abstract This paper first analyzes the AC/DC hybrid microgrid operating characteristics and the mathematical model of the interface
convertor according to the operation mode. Then it develops a control system for the interface convertor based on sliding—mode control
(SMC). A reaching law is designed to ensure the performance of this control system. An experimental setup is developed based on dSPACE
1006. Simulation and experimental results illustrate that the control system is insensitive to parametric uncertainty or external disturbances.
The fast dynamic response and robust control performance of the interface convertor can ensure the stable operation of the microgrid.
Keywords hybrid microgrid; interface convertor; sliding—mode control; reaching law; robust
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