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Abstract

In this paper. to eliminate some selected harmonics, we implement PWM inverter which

can be able to control in real-time. Using walsh. function, which is one of the ordered
orthogonal functions, we propose a new method to calculate firing angles. and implement logic
circuits which can be calculate firing angles in real-time and be applicable to 1- and 3-phase
using simulation circuits which accept the outputs obtained from the

circuits. Finally,

implemented logic circuits as the inputs. we confirmed the characteristics in steady state of

the proposed method for PWM inverter.

I.MEB

w5 ) HASEE oY Fakol] e
stog HArlrle]l HEE ARld 4 ols b na
Mol Ago] ZHHT WO RE Fulh Wk wpHo]

ol
A

Y IEEE, 2B THRAR BT 18R

(Dept. of Elec.. Eng., Chonbuk Nat’l Univ.)
BRI RS SBIEEH BEEE

(Dept. of Telecom., Kunsan Nat'l Univ.)
2R THRAR BT L8R %

(Dept. of Elec., Eng., Chonbuk Nat'l Univ.)
BT HF199582A11Y, AL EY 19954128158

(195)

kb

7

ek e}, SR Falent spaAzichd
&20] s So] Hgol AskEly] wiE u]
AAolch, whebd] Hg-g ZiAII7] o) mEaE
o  AAske ubHe] szt PWM(Pulse
Width Modulation) 1sjElelch o] W& g
Ag A"s) 2% (chopping) @ W Poixl:= 78 =
22y waoln] x4 Alzke s Ao s
dojz  Hug  pERHE AAg S ot

dutder yzd AAE 93 A3 AR 9)8)
Fajo) 347t AHeSiT) R MEg pEaE A
AR Qe AEAE Al AFEHD Aslo
look-up F-E AR Fol| AFEY F]d iAol Al
A7AY, ey nzsdrt AAEE Yirt AR z2



196 %
23 ol vk sl 3Eg AA sbsg A
I AR 2AE ERAY A BT
-2l Alzgo] gl T qlele) mavwE A}
= d7EM 19649 F. G. Turnbull® D. A.
Grant7} AL22 34 PWM ewele] &=x4e
F7HA717] $18le] izl sfSE ol 83k whyel of
g AFE ¢ olF, Felol FE ol8% PWM 9
Ele] o7} Suelela shis) Aasw glop (18!

zepd, ole} o) Felol F4E o)gsle] it
< AR F PWM UHElE Asgichd Akl g3
g 3 71daRtel] AFAAk Har, Hzzke A4
e AFE ] &-2lez Heslol g Adxal
AAZE #ei7} oA et

E =FoAde AR Aold FeteE sl 994§
e AHEsle] Anrd dHIFTE FES
o] LHFTE o3} nRAE BRI} YHFS
B A dFo2H tAE AxE $-5 Eolol
A Felo Fenct Bgoln, Balgl shale] ¢
o) aloId YHFSE ARgshE o] AspAolct [
x3 SHge g 2yl ol RIS, 7,
112HE AAE 4 sle sledels 733} & 9
o FReE HIAA 2F A9 REES A
olg o), -l A|x¥lg o8& Aol AL
Ao) WaskA slo] AR Aoislr] SgA|t R
Ayl FAL LHFTE ol8sl] Y HzAeZ
W x2S AYHed AAshs AAIZE PWM el
E1E ks Aelrh. z8la AR PWM Q¥ =
4 A BE)e] Ao sleAE Hls] fisted
PWM slHE]e] 3% qldog Apgshe 325 A
Asle] Al gHoldg Bl et EHol PP L 4
s Hr}

L

Iz,

A7)

0. &g ol8E o388 =AU AY «
uxm MA

1. &A% =

RAD(m, t)& F¥sl= gtedaee 72 [0, 1]
AN 7tEFHe] APE mol AR, JE +13 -1
ol 27708 #¥A FF etk & RAD(O, t)&
G AE Velie} BlegeE o] 83l YHFTE
= A R7) 93k] WAL, t)& AE
Bap oJ7)eld 98 eAlz=R el 10010)1,

o
Bo]'ug =

2 E o] 43 A A7 SHE-PWM A8 gAle A3 od3

(196)

&R

ol eR el 11010] S SR v =g 4
93 ofE v|EEe] 1o] €t urbd SHT4E )
cg4 maspm o)

WAL(9, t) = RAD(4, t) RAD(3, t) RAD(1.t)

b ET dEgee 119 18 A s e
ehi
RAD(Lt) =+ +++++ + +

RADGB, t) =+ +-~++--+ +--+ +--
RADMA t) = + -+~ +-+-+-+-+-+-

(n

7 59 4 (18] 2 & XORsH
WALOO, t) =+ --4++--+-+ +--+ + -

9} #ho] Hr},

=3 SR FAEA

WAL(n, t) - WAL(m, t) = WAL(n® m, t)
7} =l &7jollA] o= XORE 9wzl

2. A3 A4 2 rzs} A
L3 elegsee) s E 22 [0, 1] ¢
Al AEZE 413 -18 27 WAL(n, t)B F35=
Aagkpoley, nd FbolAe] slREale] wAE
Rl ne) o34z p wjEeld N = 2%] c}
PWM UHEl9] Zensls g4 vepia 6!

N=t
f(t) = a; WAL(0, t) + Z] a, WAL(n, t)

i " (O WAL, tdt
- L fo(t)WAL(n t)dt
T % ’

7+ g,
PWM ¥E]S] 29932 Wistdd] 7|3k ne

amy = 2, Wiy Booy WALWI =3, O (2)
o,
T
Wiy = [ f(t) WAL(4i-3, Ot

?ﬂ
B WALGI-3,0 = & [7 wAL@i-3, DSINGn ~Dtdt

7} =eh Al (DF 5, 7, 113} gt wHEke 4
Lo ohsbed Aeapa 1)



19964

ay = 10.6373 a; — 15.6685 @, + 6.7725 a3 + 0.2883
a; = 13.4552 a) — 10.5347 a, — 9.3448 a5 + 1.0909 (3)
ay = 15.2154 a; — 9.0748 a, —5.1322 a3 — 0.6328

o &2 Ay AjAMo) Hn), S b

a; = 0.02612, a; = 0.06915, a; = 0.07640 [ rad]

7} gleb, o7]el ]t a1, @ ase PWM UHE
o] 2912E AW M=l HaZol) =3 of
H3Zez 243sle] 9 PWM Qe &9
< WAL(L, t)E °l43l5>] ol 128 SE(THIE
A A 2 el dehte AHE AsgIc

8]

.2 O:  non-eliminsted

ud O 3~Tth clmisntd

+ : 5~11th climineted

' & 5~1Rh chiminsted

as X : 5~1Tth eleninated

g o V : 5~19th clioninsted
E o7
§ oé

o 'Vc‘

HARMONICS
a2 1. 999 =z AA F 7 azule)
AZ
Fig. 1. Harmonics magnitudes when some
selected harmonics eliminated.
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Table 1. Harmonics residual ratio to the
fundamental.
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