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MIDDLE-VOLTAGE AC MOTOR SOFT STARTER BASED

ON THE ON-OFF TRANSFORMER
GAN Shi-hong, CHU Jian-xin, GU Wei
(Shanghai Maritime University, Pudong District, Shanghai 200135, China)

ABSTRACT: According to AC motor is a controlled object of
non-linear and strong-coupled, it is difficult to obtain a
satisfactory result by means of normal control. At the same
time. because the restriction of SCR’s withstand voltage, the
soft starter of the middle-voltage AC motor can not been
designed very well. The paper provides a middle-voltage AC
motor soft starter’s designing method based on the adjusting
fuzzy control rules, its main circuit adopts the on-off
transformer. The controller is to perform the on-line self-adjust
for the adjusting factor ¢, a program of parameter optimization
is designed using the genetic algorithm. According to the
current error £ and the changing error E,, the adjusting factor
«is readjusted via the fuzzy inference to ensure that the soft
starter has the best dynamic-state and stable-state performance.
We design a middle-voltage AC motor’s soft-starter based on
the no-off transformer on the base. The experiment shows that
the control strategy eliminates current and torque pulsations

during the starting course. It has the good use value.

KEY WORDS: AC motor; Genetic algorithm: Fuzzy control;
On-off transformer; Middle-voltage; Soft start

BE: FxbmB sl — N ELME . RS RN %,
12 FH W SR 475 1 7% s 2l AR A0 R P RO [ o e
Fi 57 4 L B ALK B0 4% 52 4 TR T AR PR, — ELAR AN
I, SO AR T R T AR AN T R A R R S P
UK B BB T8k, HL i ER R IIIF R IR 48 . 8%
IR AR A T ot (TR, B, Bh T —
MEHMR SRR, RIERECIAADLRRE E iR
ZERAE E, BRI LRSI T o LR
5 E PRI 2 B AR s S RS PERE  FF 1 LR At
P 7 — DRI TR 8 L Zh HLARR B 88, S
LF WY B S BA VE BR T LS B I e P R R R R R
HATREF R AR -

X237 SHPHRHML BEEEG BT, TR
R B
1 318

AR NI SR R AR, ZB1T
Y4 77 {E FOHUBRAS PERETE 2 K 2 BB Bk &%
B, RS SMESESRETETZN
WA . {855 HE L B s i RS B A A BE
BRI 5~7 4%, T JE (3~10kV) FHHEiFlr%
B REERAE TR L, XEERKRSHETE S
FECH Y T BB T R, Emitre gk B AR
HFMIEFIZELT; FHEEESXTEsIIBE YK
M VERT, R0l RERE FIIS & MmN H
ERIBAERY, ek, MEEIEFHEAR,
HEHHARS bR MR RN RE, H
T A TR G D . e b Redias Y, |
X MUUER TREN RSP Bl g
Fo— B AMA R R B AR . I HE N
TRUEE R, JUHTE RE R IR A H) 89507
FI ST RINIEE 35 . X Tk (3~10kV) B,
BT 52 58 W I AR B 6D, B AT B AR IR
BN e R . EARAET LB I & 8 A o IR MR B
JE R, ER MRS e S B — B
MK LR R, TR IE R LR, 1T HiFiE
IXASHIN R LU B B, MR — BT ialfS, Joe%
HRISER AR, oSS R, —
Honsddr, AP REEE, NMMERR,
By ABRAE R AR AR /D, R E A KA R A r=iX
FhEEE 41 ROCKWELL. SIEMENS. ABB %K
A, E R R 2 F) fe A rE X A ARGE B 3
B. WEsNEERPRBEEEININ RS B,

kig5


http://www.cqvip.com

b R S SR 2 http://www. paper. edu. cn
154 b EH OB OH T ¥ O W25 %
3% SR H FRER G PID 43451 92 526 F 2 HL IO A 4K R s

#23). PID BbI AR S . R, Tl E}g »

B4R A, {H PID HbI3 TH % B MRS R4 e

B, TOAH BN SR . WA T s o ~
w112, BT DL PID 354 L3k B R AR (0 1 BB > y

TG 25 5 ¥ J 7 B B AR 3 3T A2 R R A T L 37 e

(RS SR EIFIE R OMOIRIAK, T T e

B AT B RA RSO AR, BB A T >

AR RBRBEN. SR, BRI FERE| 2osars [BAK

MIE R RGRT R, YRL N IR RS F"fi Llstl

B, B e m] LU= A AR et R L U S 20 |
BINLIE R I — D &

BN E P UTF R A g, DL
PloAEH CPU MR A NSRS, #HIH
R HEE TR EIEROERI S, KRR, Xl
TR EVER B EH T Bl s I E TRk G
ME.

2 ARERMRRIRE

H T I R AR I 4 RO BGRE Bl 2% 1 FL B A5 A HE 1
miE 1 R,

XA ERAA R T IR I R PR, R R A
BRI E FEIES, URHERSSK
b R T A I, AR A% e I S8 40 e A 7 2 L Bl
VLI E Tl MRS 5 SR EAE. [KE
SRR AR IR RIELIET, AR TIREZRRE,
RSB REEBTIR K, Fr L e R e e e A R
AT RS L, AR . B,
M R G R R AL A A, AT LOESE R

ITAE 54589 R

22 CPU W
BIA Bor

EH1 SEREEE

Fig. 1 Circuit Configuration diagram
RS Erg s, BRI AT AR S SR R
17 32 B3 4 5 AR i L PR B, SRR T LSRR
ARG S . 1T JF R R A IR Fe s b
1, FTUAAN G BER A & A B EER, RN EAS
TAEAEFF TS, LRSS HIHFER D,

3 =HIA N AT VAR AR R T BRIt

3.1 4&#
FHHEHPE—ANIELME. RIS X
%, HTEWEMHHIRE], ToikdErs i L
R, M0RH PID #HIE AR GIRBEANE. Xt
XIS, RS THIAS, AR S8 0
PEREFE AR KRR BE 1 B T 00 s ot L 0 P 8
HoariEsd . R REN 7RO sEE, A
HIRSREI B Rtttk a2 k.

LR T

(B E&Xo]
—>l——‘E—>
R

S ERIE 1L

Pty
SR LR |-y
{ PR T

1 Z

¥ ITAE—RELHXERS: b bk —BHETF: o—BIERHK GARET): E—RE, E=k-e(t); E—REZW, E. =k (de/d); K:—HLBIHT.
E 2 ERiEhSEgn

Fig. 2 Configuration of fuzzy controller
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Tab. 1 Initial table of control rule

E.
d -3 -2 -1 0 1 2 3
-3 3 3 2 2 2 2 2
-2 2 2 2 1 1 0
-1 2 2 1 1 0 -1 -1
0 2 1 1 0 ~1 -1 -2
1 1 1 0 -1 -1 -2 -2
2 0 0 -1 - 2 2 2
3 -l -2 -2 =2 -2 -3 -3
xR 2 MU R
Tab. 2 Optimizing table of control rule
E 2
-3 -2 -1 0 1 2 3

-3 3 3 3 3 3 3 3
-2 2 2 2 1 1 | 1
-1 2 2 1 1 0 0 -1
0 2 1 1 0 -1 -1 -2
1 1 0 0 -1 -1 -2 -2
2 -1 -1 -1 -1 -2 -2 -2
3 -3 -3 -3 -3 -3 -3 -3
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Fig. 3 Curve of starting current, speed versus time
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Fig. 5 Curve of starting current and voltage versus time
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