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Abstract

This paper presents a study and simulation of Continuous Pulse
Width Modulation (CPWM) techniques, represented by sine PWM
(SPWM) technique and sine PWM injected with 3" harmonic
(3HPWM) technique derived from SVPWM technique, in addition to
various Discontinuous Pulse Width Modulation (DPWM) techniques.
The aim of this study is to compare between these techniques in terms
of the harmonic content of the inverter (VSI) output signal, and in
terms of switching losses in the electronic switches.

A comprehensive algorithm based on the concept of injecting
three-phase reference voltages with Zero Sequence Signal (ZSS) was
implemented. With this algorithm, we can obtain all the
aforementioned techniques by changing the constant k (which
determines the shape of the ZSS signal to be injected).

A VI/f Algorithm of three-phase induction motor with the
proposed  comprehensive  algorithm  was  simulated in
MATLAB/Simulink environment, using S-Function method based on
standard C language. Melcosim software was also used to study and
analyze switching losses in the electronic switches. The results show
the advantages and disadvantages of each technique.

Keywords: Discontinuous PWM (DPWM), Continuous PWM (CPWM), Zero
Sequence Signal (ZSS).
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DPWM(1), PF=0.71
SW SW Total TI(Trl) TJ(Trl)
(on) (off) Switching Cond. P_Total _Ave _Max
P_Trl 1.81W 1.18W 2.99W 0.72W 3.72W 90.81C° 91.10C°
P_Diodel 0.86W 0.86W 0.16W 1.02wW 90.56C° 90.74C°
P_Inverter 28.44W

I ALY I sl e JS 8 8D el b (4) Jpaall U
oalias) S e Jreal) 2ie DPWM(L) asits Jaf (e «J 1 250l
A e A)lie 35.74% dwis 51 26.76W () 2gadl Ll Jpail) cleliaa

3HPWM
(PF=1) (DPWM(L) 45&) Js¥) 250ty Js¥) siaiilill A Joagh cilelua :(4) Jgaadl

DPWM(1), PF=1
SW SW Total TJ(Tr1) TJ(Trl)
(on) (off) Switching Cond. P_Total _Ave _Max
P_Trl 1.72W 1.05W 2.78W 0.84W 3.62W 90.78C° 91.02C°
P_Diodel 0.80W 0.80W 0.04W 0.84W 90.50C° 90.61C°
P_Inverter 26.76W

o5 Jes e DPWM(1) 455 8 doadill el of 1aad o Lae
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Ve saisall 2eall (gsbon (5551 #Likall 85l e aeall of Lags (el
Joatll ddaal Jeall Hls ddyshay (31a0 Jagll cilels gl JUlly b gag
Lags o(dall) Jandl Hlal alaall Gadl) die 3yiina Ao <l culeluall 038 (S5
sy i) ddkidl (5<8 oF Wy el Js e DPWM(L) 4 (f
bl il S5y o ol o(0-7) JSal cJaall Lo A Cauatie b Jpill Jars
«Conduction Losses g (e hadh clelbicall ¢ King s 5all oda A 39 <Y
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«(b-7) I DPWM(L) & coasdY) 4l 055 sl Jn Jal (i e
Jl) (DPWM(2) i b o) a5 mipat Joan Jaf (e
AWl Gaysad dal (e Gl s 2a35ul) gsmw dea Jal (e ¢(a-7)
(C-7) JSal (DPWM(0) 4 o o) il ()5 (Slie 4
gl g pr ) gstinall Aylia (e 2y Y A LeiSe Ay sUlac
«(9) Al axad) My 23,3 Jpaeill oy uslid (S0 Aslariallg dasg y2dll
V) Al arall THD oaspaal) osiil) Jalad daliaY Ly
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DPWM)(2) 455 :(a) «Juailly Juagl) ciliagt (Jaalil) Jara cagad) ¢ Ll chla) :(7) Jei
(630w Jas) DPWM(0) 4485 (C) «(oasl Jas) DPWM (L) s 1 (D) ¢((puias a3 Jas)

>V,
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a1 S Jla s 1/ saals Jai i 550 P25, « 100 Akl
Al Jpal 550 JDIA 350 200y Siies A 3)L3Y) Yixie ¢(feamier=10kH2)
A)laall Jala) Jpawtl) i 50l W o Alalall 5)LaY) 235350005 of ey 12
oAl B)LE) A 5alyy Wl oAbkl Alalall 3)LEY15 dmajall LEY) (o
golaall eV Uae (s ) s of 0l e 135 cpmayall 3)LEDU 30Y) A0l
S pall Jldae g 4l Al 2y s 2 ga 5)Ls) 8 Amddia) cilayy il il
A a5l A THD agaall ol dule e Jotiill (o oV Al
chaall Bdaall Ll 3yLa) IS 8 o slil) I8y 0)50 (5315 AL

Js o pan Aladl oyl @l mplaal) of Lay e yal dpals o
2 20yl 1A 300y (L8 clilie Liaa g 4lalad) 3)LEY) 2033 e el Clusters
cilile of Jliel) Jaall 3 leard s Jew bee Ll A5 ge zjlaall o3
(LPF Gmidie 5 zdipeS Jasd élyall

e Foarrier Alalal) 5L8Y) 2255 L8 L a8 (G Le (o 2L
Jsaall oy BHPWM A Jal (e 2eal) 4l 253 5L3Y agsaal) (s5inal
Gllyg AN 258 2ea 58 3 THD% sl sl Julad 455l 2l (5)
die (25" zoynadl a2 mgad) () sl il Gld mplaall Jal e
oalasil s (foarrier=2,3,5,8,10KHZ) <laays (F=50HZ) Jasis 03,5
oaliail gl) (i) a3y) Alalad) 5LEY) 0955 83Ly) ame zyylaall 02gd THD%
A(11) A ¢(Vq Al A€5a0 JUas e 43lie geplaall ods Y Uae

(25" gastall i) (abiial) cutiyill @i g laall LA A s 3G THD% :(5) Jsaad

THDy % (Up to 25 voltage harmonic)
Tearrier 2kHz 3kHz 5kHz 8kHz 10kHz
V1 310.9VvV 311.4V 311V 311V 310.9Vv
THDV% 0.74 0.41 0.30 0.26 0.22
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