solns AWH 4A L SHAN BF AT
K 2 #H°, e HW”

A Study on the Design and the Analysis of Hybrid Inverter.
Oh Jin—-Suck , Kim Yun-Sik

Abstract

PWM (Pluse Width Modulation) induction motor drives are being used in greater
numbers through a wide variety of industrial and commercial applications.

In this paper, a new speed control algorithm (hybrid algorithm) for induction motor
drives that uses regular sampled PWM and harmonic elimination PWM is presented.
The hybrid algorithm is implemented on the computer to obtain solutions from the
calculation equations of the width of the pulses and the firing angles for the selected
harmonic elimination.

This paper describes the time delay effects and the suitable compensating methods and
moreover, optical transmission system for driving signals is proposed and is compared
with general transmission system.

The hybrid inverter was tested with induction motor, and these test results are schown
that this hybrid inverter closely approximates and exhibits many of the desirable
performance characteristics of hybrid strategies based on digitalized the switching
strategies, minimised the total harmonic distortions and eliminated the objectionable
harmonics.

Finally, detailed experimental investigation of the proposed hybrid scheme is presented.

v oAb @Rt ArlAlol A

e W7 G BE



40 REBIRE AR KB RUE H 188

1.

A A g oM AMEHI e REAFVIE AZAER, ROV(Remotely
Operated Vehicle)Eoll 74X Al&HA7F HolAx Q)& FAoltt.

At oz FEHNF7 £XE& Aojdtr] 93t PWM(Pulse Width Modulation)1¥
& Wol AHgdith dwtzoz PWM UHEHE EAgo] R 293 &4do| Ay,
BAFHg o)X FEAFVE FFAIE BF HIYY doe A% dgR=v}
g3t

PWM HEl= 293 7I¥d o2 £F59, 2 Fo4 RSPWM(Regular Sampled
PWM) JIHElE &= Wste] ©E o] Hu, FL R 32 AT L FHA ¢on,
Z2afstd 29 dngFE o] 83 HF 3 Z(firing angles)E AAs= Wyloz A
29 A % AEY ¢g AH¥YI 4F¥ + 3ivk. HEPWM(Harmonic Elimination
PWM) UMEE FAHAEE o83 73 F35do2 2HYgFE Higse 2943 7]
Yol

B d7dAe AFFHE oldldlAdE RSPWM UWEZ &5, 1 ojddis
HEPWM QHE|2 FA3te slolBe= QHEd | AT7E Y5, orld AFe
AHE Ao F& =&

a3 AR 239 9 BAE A 4= TD(Time Delay)ol A% &HHEY
29 Fg W s A TD 242 & AAsId o433t

RSPWM <1HEj¢} HE A Ezte] AGAE Zol7] A3t CV(Conversion) E=& 4
A3t 2, 7EAEY AFAAANA FAHE AR S FL37] A 2
A A 2=dE o83t

RJ
ru

2. golug= AudF
2.1 RSPWM ¢ a8 &
RSPWM ¥z #8g TAIF Figl oA T, £ H4EY HE 7E ¥z

D9 AFol T AR A&drt. T~ T,70oA JEY dxn Q¢ vrgy Qo] Hlu

o] 2993 A T, @ Ty7b A3, PWME @&




soluele AwWE A R MY A A7 41

T .
tpw = 7 1+Msm(wst) (1
i 0 - - ]
i ‘
tpw =%—§I¢Ms?rn([,)d)(
» (=T | _MsinGt (
@ e ® ’ N
A S S R ‘
_ JENE R S |

| .
| @ reterence modulating wave

. \ N ya i | @ sample hold miodulating wave
@ carrier wave

| @ PWM wavetorm

Fig.l Symmetrc modulation waveform of RSPWM

olt}, oA7A tpwis HAE Ti= vbFa 7| M2 #HI A (modulation index), @iz

IS RS Rl R U G R

BoAdpoia f&§ RSPWM g F2 QWS(Quarter Wave Symmetry) 5 4

& 7E o w, %cycle Tl A eael W= Osets g—ol 3 WAL E HHE7
dal 0, el AELRA Gk 4EI AL VR, FEE W2VRF
s W Ee 34 n(=01--+R-1)/49° WdE Fo5u Rl o AR} A
(De 919 2de BZae gt gl Aoz Asgn'?

- %[ 1+Msini1—%’1mj 2)

trw=

o] 5ju1, o] A& o]&3te] RSPWM ¢ xe]5E =530

of A&S F3 HZI H7}ALS(acoustic noise)E oF7I%ch nFxu HE



42 BEEE AR KB RE F 188

Z AE719 Z1AHA FHFrt F3E dodA G5F 5ZY 1x2%E AASE Aol
HE ¢ Folt}. Fig2E HE UME| Y EYAYE TAIY o|x, o] 3% & Fourier 7

2 Astate?
Rod)= El[ a, sin(nwt) + b,cos (nwt)] 3

RSPWM <IHE ] 833 XY Fig.29 3= QWS(Quarter Wave Symmetry) &
A& Zer.

%, Ro)=Ax—wh)ol no] 71518 A(3) AF a, B b,

N
ay=—l 142 2 (~D*cosnay] , b,=0 @
ola, M=1, 2, ....N)E 1/4 cycle 59 2913 3AFoli @, ay, ... ay> FE

Ztolr}t. o] Az Zte AWE] FHPYE FAA o2 HUE, Wbl q,(n=5, 7, 9)

£ A7t 922 4@ NAPEANE FANYHA P olgse] 3T Fxo)
B NAS AFE FAA 0,9 AZAlel gAY AFEA oD, UmA (N-1)

A AfEE DR} A 01§ & Utk

|
[
|
|
|

io-
20—
go—r
po- !

[ Il [l [ U USRS
3 3 B ] E] 3 3 N NN N
I 1 ++ 4+ + ¥ 3 33 3
Q 2R QR QR Q | | [
FN) N = SN [V R R R R
E R N~

Fig.2 Generalized output waveform of HE inverter
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Fig.3 Firing angles and waveforms for eliminating harmonics
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Fig4 PWM waveforms of RSPWM mode(a), CV mode(b) and HE mode(c)
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Fig.7 Effect of TD on the inverter waveforms
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Fig.8 TD Compensation circuit
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Fig.9 Transmitter and receiver circuits of Optical transmission system
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(b)
Fig.10 Output line voltage waveforms of the inverter. (a)CV mode (b)HE mode
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Fig.11 The motor line current spectrum at 60HZ (a)CV mode (b)HE mode
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Fig.11 The motor line current spectrum at 60HZ (a)CV mode (b)HE mode
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Fig.12 Inverter output current waveforms with TD circuit(a) and without TD circuit(b)
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