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Fuzzy-PI regulated field oriented control of
linear induction motor in urban transit
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Abstract: To make use of the fast response of the fuzzy logic control(FLC) and the nullity of steady-state error of the PI
regulator, we introduce a combination of proportional-integral(PI) regulator and fuzzy logical control(FLPI). Meanwhile,
we design a thrust compensator for compensating the reduction of thrust due to the longitudinal end-effect. A numeric
simulation of the FLPI regulator is performed. Its effectiveness is verified by comparing the simulation results with those
of PI regulated vector control of linear induction motor(LIM).
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Fig. 1 The structure representation of large air-gap LIM
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Fig.3 Block diagram of LIM FOC
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Fig. 6 Membership function plots
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Table 2 Parameters of Studied LIM

D/m 20  Le/mH 09
M/kg 351264 Lio/mH 0.9
P 5 Lm/mH 39
Rs/Q 0.0709 T/m 0.2
Re/Q  0.1311 -
6000
4000
Z 2000
N :
£ 2000
~4000 :
6000 ?
0 ] 2 3 4
t/s

(a) HETT M [

1 ¥ 7(a) K2 7(d) %, K FIFLPLE AL 1% 4HE ) i
N BE B i B 7(0) A T(e) A, K JHFLPIR 2 17 4l
LIPUR f 455 4, UK Sdith W e 340 AR FE AN A2, Hoofh
T 5 35 0, 3X R 56 IE T IR G g 3 5 ) )RR,
B 7(c) K 7(H) %N, FLPI & 45 il i v AL 3 25 3
J5 68 R A5 IR /N (R R RS %% B 1% LA IN); i
12 s~3 s 8] HL AL 47 38 58 A2 IF, FLPLI) 5)) 25 Wi )3
EEPIf 5 PG 5 B 1) 104 sFA# 20,1 sLLPY), HL#
HARLAR /IS, BT (a)~T7(c) %, H{LIMAS E I8 1T 7E
B (12 m/s) I, FLPLR 5428 il 1R 8 2 Wi I e 47t
TP 3 BE 1 A TP B ). R H A% FLPIE
2% 1R 55— AN R A 5 7E S B il vh R L
TG RN, R ) e A S

R

0.6

0.4

02

KRG | Wb

00 ; . ; ;

V/(m-s")

t/s

3000
2000
1000

~1000

~2000

~3000 :
0

(d) #fE Ty



738 oW s N M

06 %5

IR HERE | W

0.0 ; i i i
0

V/(m-sm)

t/s
(f) TSN
IS P B 7 45 RN b
Fig. 7 Simulation comparison between FLPI FOC
and PI FOC

7 FLPI%

6 45i8(Conclusion)
AICHINT M IR KA 2 Bl 2 1 v 3N,
3% L LHE T R B, TR 51N — RO PTE
#5(FLPL) R S5 4 ) (19 30 2 P 8 DL & BT 67 204 8
fE . Wiz R A S PIE RGBT K
X GG AIE T K FHFLPILL 3 38 PDC LIM 2K 5 458 1] &
GBI BE LA R L S A B e 0 A K AR

£ ik (References):

[1] SILVA D EF, SANTOS D C C, NERYS J W L. Field oriented control
of linear induction motor taking into account end-effects[C] //Pro-
ceedings of the 8th IEEE International Workshop on Advanced Mo-
tion Control. Piscataway, NJ: IEEE, 2004: 689 — 694.

[2] KANG G, NAM K. Field-oriented control scheme for linear induc-
tion motor with the end effect[J]. IEE Proceedings: Electric Power
Applications, 2005, 152(6): 1565 — 1572.

[3] DA SE, DOS S E. Vector control for linear induction motor[C] /Pro-
ceedings of the IEEE International Conference on Industrial Technol-
ogy. Piscataway, United States: Institute of Electrical and Electronics
Engineers Inc, 2003: 518 — 523.

[4] CERRUTO E, CONSOLI A, RACITI A. Fuzzy adaptive vector con-
trol of induction motor drives[J]. IEEE Transactions on Power Elec-
tronics, 1997, 12(6): 1028 — 1040.

[5] MIR S, ELBULUK M. Fuzzy implementation of direct self control of
induction machines[J]. IEEE Transactions on Industry Applications,
1994, 30(3): 729 — 735.

[6] AMIN A H, WOOI H P, AROF H, et al. Fuzzy logic control of a
three phase induction motor using field oriented control method[C]
/IProceedings of the 41st SICE Annual Conference. New York: IEEE,
2002: 264 - 267.

[7] FODOR D, KATONA Z. On fuzzy logic speed control for vector con-
trolled AC motor[C] //Proceedings of the 4th International Workshop
on Advanced Motion Control. New York: Institute of Electrical and
Electronics Engineers, 1996: 186 — 191.

[8] TANGY FE XUL Y. Vector control and fuzzy logic control of doubly
fed variable speed drives with DSP implementation[J]. IEEE Trans-
actions on Energy Conversion, 1995, 10(4): 661 — 668.

[9] KHOIDJA M, SALAH B, Fuzzy logic control for a single sided lin-
ear induction motor[C] //Proceeding of International Symposium on
Power Electronics, Electrical Drives, Automation and Motion. Piscat-
away, United States: Institute of Electrical and Electronics Engineers
Computer Society, 2006: 255 — 259.

Y A

FEILHR (1980—), B, WL RZE LS B 8% Ll T2,
FI A 2T 1) 2 1 2R r LR 2y AR B H A 91 A 7y 1 g 2
W5, E-mail: flyingmind@ 163.com;

FEE (1972—), L, EI#%Z, 20064F7E WiT K23k 1 1247,
I 2\ Bk L S Hdzsihl s AL Bt T T WS, E-mail:
luginfen@yahoo.com.cn;

HEE (1951—), 5, #8%, A S0, A3 2 bl A 3L
RFHBFIL AT, O R R B 63, K& 1B L1004 5, k4 R ik
A BLEET0R I, RIAEFI2042 30, L ZRF 7 4 B ihl s A
A6 SR AL R R S A A SV B AR IR B HOA,
E-mail: yeyunyue @yahoo.com.cn;

FER  (1980—), Lz, YHIT, 20064 T FRATIT K ¥ 3K L 5 i
LAV 25 A7, BUT TRV TS A F 4 b, BB
HYIHLE H m R e R AR AR (ST, E-mail: leimeizhen_ Imz@163.

com.



