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Abstract; For internal feedback motors, a control system is designed, in which a chopper circuit is
developed for speed regulation based on the rectifier — inverter principle and corresponding formulas.
The voltage control instructions in dg rotating reference frame are generated by changing the voltage in
3-phase static reference into 2-phase rotating reference with PARK transformation combined with the
forward feedback decoupling control strategy. A unity power factor operation can be achieved by setting
the current of the ¢ axis (reactive current) to be 0. The SVPWM controller generates a driving signal
according to the phase and amplitude of voltage and current stator as well as sampling control voltage.
By controlling the IGBT on or off, the excess energy is delivered to the stator. The control system is
simulated in Matlab and the results show that with the decrease of duty ratio, the speed and active pow-
er reduce, and the reactive power remains zero, suggesting the internal feedback motor is subject to a
higher power factor during speed regulating. Finally, the electric bill of a pumping station in Jiangsu

Province is calculated when the internal feedback motors are used to drive the pumps for a year. It is
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shown that a ¥413 100 budget can be saved after the motors are used, causing significant economic

benefits.

Key words: internal feedback motor ;unity power factor ; simulation ; economic benefits ; pumping station

Bl [ 2 1 G, b [ i K R = 15
ES| W% T N Ll NN IV B R B =
2004 AEPEA G Bon, A E K DK R B E
2245 500 A3, i AL HERE CRA IR 7. 000 x
107 kW. % 2008 4, A = HE AL AR A 55 i 2
8.668 x 10" kW, & JEAR# #UAf. (H, Halh ER £
KRR W S L I AL R BE AN &, 2 0l 45 A A
Seit, PRI A M RE VR R FR IS Bt , X 28
i 1) 3 F S AL AT 0 Ak 18 B X B AR B X
i,

20 40 80 AR, i [ L KM 4E T E e e th
SRR . BT B 1 N U L S LAE
0Py o 4 s | I I o D 7 R 3 R N
IR AT wE i s AL, BT, o B AR R
BT R A (WL R 27 45 NS S8 i il e i sl LY
5T TAE. A2 2] Haioh 1k, 0F 5 TAE KF 8
PR SEde % v, AR 1981 42, H AT 4 %728 41 i 3
flK R & ML HEA T 5, 32208 R e 18 43
/BT O /B I I < T = Va1 1 B e L e AR 18
AR E R GTO Jub il i se — B - 28 i it A i AR
i, FAE 1995 4R H WS 2R I GTO 1R 2%
TUAF I THE SR S5 R 7 114 728 TP AT Al K i B A FRL AL
2, N T H AR IR A2 ) T 1 BT el 2
SR, K BIHLE LA i R IA 345 MW 5%
HHA G R 407 ~450 ©/min, il 154 m* /st
a7 TOUAT

FHR AR S ol e A B E 3k v AR S R KL Tl
FHK PA B 85 13 B R AT 55 h i il A M. (1
b K EN N GO A S AR E R R A
AL K FE M e E A A L i 5 s 32 L )
PLE R I B 7 v B AL 78 =i = YR A B R 5. B0
A A AR T Ia AT 32 BEAKEE R 5T i 7 i A B S
L, PSR A7 A BRI TR R i R,
TER AR A AR KB, BN B I A ZE AL, K [l
TR, AR 2R R B TR SOR AN BEARL 1T P
Tt FEL AL 4 78 S R Y 3 e X PN R T L S AL A
AR SE LAY, CRET- TR Hb S TSGR 5 [R] E
DAL H 2l B2 000 108 42 T o e 2 g o S 1 3
HLEAILE M, SRR B A PR

SCH R R BT N S L Bl L AR A A &R

435, S BT HEA L 30 3 DR R o, O
(R L 2.

1 FRefEREIVAIR

X RIS, A P AR T s K7 [
ALK BRI E , KRR 2 f S LA AL
R AR PR 1R L AE R AL S ALE AT I Al
o R A I Dl L L A R PR R
{5 PR S AL R DR RE PR AR 7 25 08 7K T {EUR ELIR X
Jr S — SE W] R AT LB HL ELAR HEK RO,
BT K S FE AR ARG, B LA i
— R TSI HLR T RO, b SR 5 B 1Y
SRS L TR AR I, Ak B S BB R B Ak, B
WAL sh R G, A X 24 I 14 % 2l [ il 52 2R A
R XA L B LT R R E L I R A i Bl AL
G 0 0 R JBE SR ARG N T M

ORI w1 IE A 3l 3 ALER AT 328 [ 25 L Bl L
S, A RTE S A L S AL P B S L S
FEGS A, R 1 SR R PP ST 1 5 SR R
BRI, F 1969 4L AE L I8 AR £ % K
U SRS S s R A NS B L
ALl o T 24 A s A i KT R S HLIE AT
W PR RS R, I B AR T IR S BT A B4, 1
0L [ 20 {22 90 AEARLK , i 5 | A 1L
E SR SRR, B3R ABEAE 7 AT 5 BRI R T
TR AR (H2 6 P 57 40 L S HILIC 4 14 48 A 45 F T
H1 T 520 B S AR A2 47 I 2y 25 PR B i K, P T
AP 2 A AR ) Bl A A AR, X RE R A T AR K
TR k.

2 ARIREINIAEIE AR E MR

2.1 ARZENVAEE

PR BIHL T ) R b S A% 3 4D L Bl L
e FHE B — B 5 A, IOV SR 4, X
SR2H = BT TR 1000 B A5t T o Fr) L B, 45 D
GRALZ A A AFTE A G, B A SRR
Bt B L P il R G B A& 1 7R (B A P
N EF LRI D135 P, o v Sl LS Hh PR BILAR

|39 |



0]

HEREHLOR L7224k

54534 &

DI P AT 5 RE ) . A LAY E 1%
W HL IR BE B, 7 R Sl AL N T 2 ] A e e 1 .
e S HILIe e HE AR A I, L S MUK % 1000 A RE
A e 7 2 [ 5t 8 v S AL 1 I A BRI e 4 L
DRI 17 HEL S ATLAE - DAL T B AL 1) RE L, R Bl LS
LY RETA L.

ot

A
T

BL A S dnt R sl BIL e e S R

Fig. 1  Schematic of speed regulation principle of
internal feedback motor
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Fig.2 Speed regulating waveform of internal feedback motor
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Fig.3 Block diagram of control system of internal feedback motor
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when speed is regulated
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