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Application Problems of High-performance Inverter-fed Motor Drive Systems
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(Tianjin Research Institute of Electric Science Co. , Lid. , Tianjin 300180, China)
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Abstract: Several problems and their solutions of high-performance inverter-fed motor drive systems were
introduced: the features and some matters needing attention of two- closed- loop systems; how to improve speed
following performance during starting and breaking and to improve anti-disturb ability by means of predictive control
techniques ; tension control systems; position control systems and very low speed control of wide speed range drive
systems ; delayless model of converters and quasi-continuous control of current loop ; vibration suppression methods of
4 kinds of flexible mechanical connection systems.
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Fig. 1 Block diagram and mechanical character

of basic adjustable speed system
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Fig.28 Simulation result of the SLBS system
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Fig. 29  Main system waveform of main hoist of foundry crane
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Fig.30 Torque waveform(2" motor)of ship elevator
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main system(1*)at 1 =5 s

63 XMKNRS

AT 3795 LA UL A 491 (18] 8) 4 5K T 4%
Hl RS (E9) , FENS A IS FEHUESE , gy 5k
TIBANEAT S, EAUAIG BN A4 3l 3
BRI AR A, B — 1R BRI i 5K ) &
Bt QAR R S A MR B AL RN R
ML B 8% sl B Fp B e AN A, 5K ) Foo K/ S
Ptz 22 L], WA A ZE ik 1 R, 28
NG I UL 2 PP R ) RS

D& EVAHBE R, 70 T 1 (& 32),
FAIUFNE B A FS B B (VoA V) R
AN, V>V d /NI H K T PR,
AF=~K.A0 (A6 R M) .

O
o Y L

W=mg B

E32 RS EL
Fig.32  Winder with hanging strip

2) Aty A JEE LR, o EUA A B4 T A il 33 )
K, B —2e b st ok, B8 —
R PR B 18— i b Rl B
NN, FelB/ )N, [ARE AF~K. A6 .
HHHLAE B3 TAER) A FE 5 (Rl A
ANTAE), BIRARN Z iR . A K& E
17



wEES 20205F £ 50K 2

G b A TR R SR LA BR8] AL

ey e, 2 B L AR E AN AR (T =
T=T " ,AT =T-T=0, T, WEa 25K J1) , 1§ i Fnak
TIRG BT IS
ML Lz s Rl

T-K,DF, = Tm‘é—’; (28)
K Ko R R %G T AHLE BT R4

B X)W S N EIE s T

AT-K,DAF, = de% (29)
AT =0,AF:~K.AQ, M.

T.d’A6 _

&G0 KK DAI=0 (30)

Krp: K, e n A o Z R LIRS,
K,=n/30
A (30) To— B FHO, & I A Ik IR R,
SN R B KN, PRGN AT

NS X AR TS W RS x5 EL I N
MR, L

T=T=T,-K.An (31)

N} AT=-K.An LA (30) 1230 2SRy

T, d’A0 | K. dAg _
X ar +Ka 9 TKK:DAO=0  (32)

X B AR T R, R A

SCEL LA Tk RORE R AN 33 o, SR
9 ARG E THHHIIN T AT =K. An {55 M
53, B HOLE AL 5K Ty e (CHRSh TAR) i
AT GR AR, B IR A TAE , =K, V/D=n, (n, 972
) L An =(n'—n) AR NS E

ATL

P33 ARG HIRT BRI T i RGHE
Fig.33  Block diagram of winder tension control

system with vibration suppression

A AN GI A 5, Bk 2 F ek 1 R 48
MR TH R -
64 EHMRS

EEALNEF A G Y S WA IE , NEAT
AR B Ok MR Bl UL 34a, B S 5 —Fh SRy
NI R 5

VAT TF 2 mlfE b B 8h (Anti-Sway ) 4
P FARE A T A0, RSN TR 45

18

SR ) I T 2% ASR (3R 45 E 2[Rl
U sl R AR 1 240 0 SN B BE
JE R x BB AN E A 4 Vi, 13 5] ASR A
JELRTE Vi, LERAB SIS G I , P P A0 5]
34b fr7N o B 3 I I T R O R AR A
BT 0 RBUNEA DA IEEILAEOE
Bl i, PR 2) R S5

F,=mg
(@REHUED RS

2D O A
Seaam]

V/(m-s™")

F510152025303540

4
2

(Z)F S 10 15 20 25 30 35 40
-4

V/(m-s™)

5

0[0 5 10 15 2W'0 35 40
5

tls

(b ST
F34 REHIESRGE RIUEEIY

Fig. 34 Sway system of crane and anti-sway waveforms
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Fig. 36 Block diagram of anti-sway system
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