60
WX 89-26-5-9

T2 3 WEake] og Agkd PAWM QW g o 7}
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Abstract

In this paper, a new HTF(Harmonic torque function) which takes into account the phasor of
harmonic current, and which represents torque ripple content of induction motor is proposed.
Through experiments and computer simulations using direct-quadrature two axis model, the
proposed HTF is proved to be valid.

Applying this function, six-step, SPWM and TPWM pulse-amplitude-width-controlled inverters
are evaluated and compared with each other. A good control strategy for PAWM inverters was
chosen from the results. It turns out that TPWM is superior to SPWM in torque ripple content and
output voltage amplitude of fundamental wave and six-step is better than PWM when CR is 9.
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Classification

x107* 1/six-step x107* 1/six-step
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g CR=15 78 0.86 57 2.48
P CR-21 56  0.62 40 1.74
W CR-27 39 0.43 29 1.26
CR=33 29  0.32 23 1.00
CR-39 23 0.25 19  0.83
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Table 2. Comparision of triangular factors of
minimum torque ripple by HTF and
CTRF.

CR 9 15 21 27 33 39
By HTF  0.37 0.35 0.35 0.36 0.36 0.36
By CTRF 0.14 0.33 0.8 0.8 0.8 0.80

k3 3. six-step, SPWM % TPWM$] THD,
HLF, HTFol &3 »jam
Table 3. Comparision of six-step, SPWM and
TPWM by THD, HLF and HTF.
(THD) (HLF) (HTF)
Total harmonic ~ Harmonic loss Harmonic torque
distortion function function
Classification
% 1/six-step x10~* 1/six-step  x107* 1/six-step
Six-Step 30 LO00 2.0 100 2 L0
CR=9 6 210 80 LW % 413
S CR=15 61 203 92 0.3 57T 248
5/ CR-21 61 203 46 019 40 1Lu
M CR=27 57 1% 27 0l 2 L%
CR=33 55 L83 18 008 23 100
CR=39 52 1713 L3 005 9 0.8

CR=91(0.37) 46 153 6.0 108 2 12
T CR-15(0.35) 4 147 7.8 033 20 08
P CR=21(0.35) 84 143 40  0.17 4 06l
M CR=27(0.36) 43 143 25 010 0 043

CR=33(0.36) 42 140 18 007 8 0.37

CR=39(0.36) 4 137 Le 0.06 7 0.32

(triangular factor)
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{Scale up by 5 times.
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Fig. 14. Appearance of inverter.

(b) Oscillation spectrum
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Fig. 15. Spectrums of current and oscillation
(six-step, 20Hz).

(704)

BTI¥ARGE B 26% % 5 8

k3 4. six-step, SPWM 3 TPWMoilA 9|
AEee) vl
Table 4. Comparision of oscillation amplitude in

six-step, SPWM and TPWM.

Carrier ratio 9 15
Operating freq. 10Hz 20Hz 10Hz 20Hz
six-step 1.0 1.0 1.0 1.0
TPWM 1.0 1.0 0.9 0.9
SPWM 2.5 1.8 2.0 1.2
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1. Fourier series of six-step
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2. Fourier series of SPWM

Vuv(wet, wst) =E4(V3/2)M sin(wst + 7/6)

o oo
+ 3
M=1,3" M=% itk 4y

- (4Ja(v) / 7m) sin(nn/6)
X cos(m (wet + 7/2) +n(wst + n/6) ]

b5 ¥ Ed(4da()/m)

m=24 N=t Lt

-cos (nn/6) sin(m (w.t+ 7/2)

+n(wst + 7/6))
o714 E, dc supply voltage,
M=E,/E, modulation index,
Jo (V) Bessel function,
v=mM /2 o|ch
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gk : 220V, 34, 60Hz
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