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Fig.1 Power system wiring diagram
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Fig.2 Nine-zone control chart
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Fig.3 The structure of fuzzy control system

2.1 BEEMLNBANBHSN

KRR A RO B R B B w FORG FE T T
WRGENRAZTR, R ESENFBIERE o
MENIHE ¢ R AT R EENS AT R
U,Q. WEMIESEZR UM Q B AEREX
H1{NB,NS,Z,PS,PB} , BREH& LK :NB(f
K) NS(f/N) Z(IEH ) PS(IE/N) PB(IEK).
FRAZERSELMFEEABN AR IS E
A8, TAP, CAP 4} 3 Ja % t 2 & tap, cap A8 X% R
BRI L A B, TAP, CAP I AIEE X R
{N,Z,P} , K N,Z P RIR-THE 1 B08%
(VIBx 1 A 8s) AshfE. Ll BaEk(#
A1HBER).
2.2 BREWMAFRH R M E ML

HTFENFE(EBESHE) REEIRE
BERBORRRA, BT LUK B B R Bt vl LABERR
EWESEHMEXHN, REFRREX L TH
ABESEMESHNXR RBERBTLUES
MRXFADESSHE BEER=ALEE,
EREARENERHR BN BIRBEREK
HERTEREBEACHZ2RABENEHRRR
ks BRBEN T EREMENHRE
BT ENZBTIHBAEERN 8Lt
LA 2R MR A .

BARBRAUNREERE REGRN
BERXNI0 KV, RE(EEBERBUEBEERTFR
E)LAEER TR 10 kV L8 E L5 W
2R 7% ,BAHENAFHBERXRETLENY +
15% ,WFT LB E U M 5 [8.5,11. 5]kV.
REREEHEREREFTRMEMAZAREN, T
PIsnEs M T R34 10.7 kV,9.3 kV. 0
REV -4 A5 BHBERKEHLRERO.2
kV, e U B T 5 RN E U B8 7857 it
MESHEE B TREN UNENIEERN|NB,



Ham

REAE, S R A ELIEN RS0 3T 57

NS,Z,PS,PB} , MW AR E NB Jyes R8T RS
ORI F 48, VS Dy o F & S ELR T BR A AR T
£,ZHBESHNEENTE,PS hEESHK
{E b PR BRI T4, PB Do IR b PR B9
W T4, NS PS BT &b X 58 6 96 B o 8L U1 — AL 3F
BRASRIIENEERATAE REFRES
MEMARHEE, TUREH UNRREERH,
PritE UMRREREINE 4, REERBHHU
MR SRR B, B AR AR O e R RS IR

NB NS z PS PB
1.05
#
@ 0.5}
#
0' =y 1 I i L i !
85 9.0 9.5 100 10.5 11.0 115

WAZR U

4 HEREERY
Fig.4 Voltage membership function
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Tab.1 Fuzzy control rule

mH NB NS VA PS PB
PB P/N P/N P/z P/Z P/z
PS Z/N Z/N Z/Z z/Z zZ/Z
z Z/N z/Z z/Z z/Z z/pP
NS z/Z z/Z Z/Z zZ/P z/P
NB N/Z N/Z N/Z N/P N/P
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Research and Realization of the Nonlinear Control Method Based on Active Power Filter

MU Kun',MU Xiao-bin*, WANG Jie®

(1. Department of Computer Science and Engineering, Henan Institute of Engineering, Zhengzhou 451191, China;2. School of
Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China; 3. School of Electrical Engineering, Zhengzhou Uni-
versity , Zhengzhou 450001 , China)

Abstract; In view of the nonlinear mathematical model of the active power filter ( APF) inverter, passivity -
based control ( PBC) with the function of forecasting current is adopted to control the inverter, and it can
make the inverter possess excellent dynamic and static characteristics. First, we establish the Euler-Lagrange
(EL) model of inverter, and we also prove that this inverter is strictly passive. Based on passivity of the in-
verter, we can redistribute the system energy to optimize the controller. The controller can make the reactive
current of system to track the harmonic current of load, and active current can make the voltage of DC-link
track the reference value fast. Simulation and prototype results show that the proposed control method is practi-
cable and the compensation effect is obvious.

Key words: active power filter; forecasting current; harmonic current; nonlinear control passivity-based con-

trol
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Substation Voltage and Reactive Power Fuzzy Controller Design

ZHAO Guo-sheng, DONG Yan-yan

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Since the voltage and reactive power are two key factors of the power quality evaluation, how to
control the voltage and reactive power and making it within an acceptable range operation are of great signifi-
cance. Voltage and reactive power control based on the traditional nine partitions exists oscillation question in
switch operation, however, the fuzzy control method that the substation voltage and reactive power control can
avoid these problems. A substation voltage and reactive power fuzzy controller is proposed in the paper accord-
ing to fuzzy control strategy, and the MATLAB simulation are made on the fuzzy controller, the analysis results
prove that the fuzzy controller designed in this paper can reduce the regulation numbers of transformer taps and
shunt capacitors, meanwhile increase the service life of the substation equipment.

Key words: fuzzy control; voltage and reactive power; nine partitions



