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This paper proposes analysis a dead-time error voltage compensation method with a disturbance observer for vector control, and

analyses the proposed method. The dead-time compensation is very important to improve performances in the low speed region. The

proposed compensation method is composed in the d-q rotational frame with the disturbance observer.

As a result, a disturbance

transmission characteristic becomes same as a high-pass filter. Then a stability of the proposed controller is hardly affected by

controller parameters.

In this paper, the validity of analysis is confirmed by experimental results under some conditions. The

experimental results are similar to analyzed characteristics and indicate a validity of the analysis results.
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Fig. 1. Relations between reference pulse and voltage error.
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Table 1. Analysis condition.

Parameters Values Parameters Values
Primary resistance R, 43.3mQ Proportional gain k, Ipu
Secondary resistance R, 22.5mQ Integrating time T; 1msec
Leakage inductance L, 0.452mH Observer time constant Ty 0.2msec
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Fig. 4. Frequency response of equation (6).
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Table 2. Range of parameter variation.
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Fig. 6. Roots placement and root locus of No.7 root.
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Table 3. Experimental conditions.
Motor parameters Values Motor parameters Values
Rated power 2.2kW Rated current 11A
Poles 4 Rated speed 1500r/min
Rated voltage 188V Rated frequency 50Hz
Controller parameters Values Controller parameters Values
Switching frequency 10kHz Integrating time 7; Imsec
Dead-time period 3 usec Observer time constant 7; 0.2msec
Proportional gain &, Ipu
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Fig. 8. Output current waveforms.
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Fig. 9. Total harmonic distortion of output current.

<4.1> HABRUV T ADFHHE

X812, 750r/min, 100%E i REIZ 35 1F 2 PIHIEIRR O A & 25
TG - R FIEC L D MEEEA LI RE oM ERE T %
R, K8K Y, MMEIZ XV, qEIDER Y 7SRRI AL
TELDR0ND, £z, wHEROOT HFIZACROHLT
2.0%, EFIET371% L, MitE L2WEAIZH~TL63%D
YEEDHERTE D,

K@)z, 100% AT B EE kIzxd 5 B

[l - 185]



1-5

AR 10 S LRI A 2

OFTHERLERT, K@)k, REFETIIPIHEZEDHD
Ura i U, 2lEER TOT AEEN/3~1/412M %
HNDZ EDVERTE D, £z, ERFIEL LT
1500r/min C DO A2 [130.71%28E L TE Y, 1200r/min DI,
KO 7T%DYE N T X =, FREFIETITAEE IR CER
OFTHEI%L FRERTE, a2 T 7V r— 3 U CTEE
FRADMEZ R TE 5,

X 9(b)iZ, 750r/min (ZF3V TR Z-100%7> 5 100%FE TE
L& EOHTBROTHEO B R 273, X 9(b)
X0, |ETIETIINT - HEBNOR2AREBRICBW CERO
PHRE %A FICMZ SN DORHRTE D, EATHIC
OFTHENRRENDOIL, BIRERWNESG /NS, SMNELEE
AL A OT AR DEHEF BN O TH D,

PERTFETIE, WHERSE v i EEd 2 BRIy
TERMBEHBARETHY, —F, BREFETIETET—FT
TINCE SN THELEBIEZHEE - BT 5720, 1ERFIET
WifE T X 72 Do TR R BIE O T A0 MR By b it
TETW5,

<4.2> NS A—BBEDTE

X102, R, L, ZZE8SE7=8A4 0 750r/min B H1E
MOTHEERT, K10 LY, R, L, . & +50%EEHIETH
DT HROHNNE 0.03%REICIMZ bND T ERbh b,
ZhE, N7 A —ZAERERIRELLEIC X 2FHEH O
PUEeA v F 0 B2 ADOBAER AL CTHOLEEICEETE
L2 EHERLTND, UL, X6 OMEER TR L7724
REXL—HLTRY, MO EEHERTEI,

100 THD:0.35[%
=10!

o

(=]

£

=107

4
10-3 P o
0 250 500 250 500

Frequency[Hz] Frequency[Hz]

(b) R=0.5R, L, =0.5L, .

(a) No parameter variations.

0 250 500
Frequency[Hz]

(¢) R=2R, Lo=2L,
X 10 /3T A—Z B EE

Fig. 10. Effect of parameter variations.
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