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Analysis of Thyristor Circuit using
“The Method of Equivalent Source”
(Single Phase Induction Motor controled
by Double Converters Connection SCR)

Osamu Kondo, Yuzo Itoh and Hajime Fujiwara

Abstract

In order to analyze an electrical circuit including switching elements, a method, “the method of equivalent
source. has been recently developed by one of the authors. In this method, as a switching element in a circuit
which is replaced by an ideal voltage source the circuit configuration is unchanged regardless of “on”or “off”
operation of the switching elements and it is expected that the analysis of the circuit is carried out more easily
then other methods.

This paper deals with the stationary voltage and current characteristics of single phase induction motor
controled by the double converters connection SCR using this method and its validity on this technique is
verified from the process of the analytical treatment and experimental results.
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R LICBFEESE H T, BEFEROEHES % RO 1T,

it utt— 1) == e (= L) [Miauli=texp (L = jo)A utt=A)dA
*[%: isi(exp(—jo 1) —{(M/V2 Ls)isi(ta) exp(—ja ta) + it (ta)}
cexpl—(t—ta)/ 2} u(t— ta) (39)

3 8) ult = 1a) =22 exp(— L) [T i) i t)exn (1 + jo)A) ult—A)d

(25)
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g ia(Demp (el 012 La) (1) exp (e )+ (1)

cexp{—(t—to)/ 2} ult—ta) (40)

L%, a, bHIBKRERIL, BEERANCL > TRATEZ L5,

t
() u(t—te)= I‘EZM exp(—zli‘2 )/; 1s1(A) u(t— ta)exp(zl_—2 A)cos w' A u(t—A)dA

[Rng is1()cos @'t —{(Ma/L2)isi(ta) cos @' tat i%(ta)} exp
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4
L (tYu(t—te)= LZZM exp(——% )]; 1s1(A) u(A— ta)exp(% A)sin @' A u(t—A)dA

[REZM ts1(t)sin @'t +{(M /L2)ia(ta)sin o te+i%(te)} exp

{—(t—ta)/ 2} Nt t— ta) (42)
A(41) L (A2)DEWORES 2 FEATT T, EERRIC AETFESEBERVREETER S DORHIEL
nad, %> @%f%éb#%mﬁiuTmiv CECEDTE S,

G ult—ta) = Lzbﬁé [exp{—a(t—ta)}{% fl(blt)+% fz(bzt)}+exp{—1v (t—ta)}
2R:M T

{A f3(a)ta)+ f4(a)ta)+ A fs(a)fa)+f6 C()fa)}]u(l“‘ta)"'m

exp

{(—clt—to)} (@' t) ult —ta) +(2M [ L2) is1(t)cos 't u(t—to) (43)
ite() ult— ta) =4 Ao exp (—alt— )} - Aibit)+ o Falbad)) +expl - (1)
2R-MT

1 , 1 . 26T . ,
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T
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Fila't) =1/ r2—c)cosw't +w'sin w't
gslw ta)=(1/ 72— ¢) sin w'te— @ cos @ te g ta) = — b2 { Misi(te) sin @ ta
~L21%(ta)} Re M
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EE(ZENTES, 2T
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[ i+ fil @' ta) A2} +20Tsigs(w'ta)] 4)/ Lib Zi+2Ro M Tisexpl — c(ts— ta)} g7
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failw te)=—(1/r2—a)(Ri: cos wte+Siisin @ te)+ (b — @ ) Risinw te— S1:c08 @ ta)
Azi, Asild, RAVEE TH BHINA B+ DB TL b 25 5, HIMBEREIC B 2 HETER, L
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is1(ta)=1c1(ta) (49)
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if(%)sin (1~S)a+z'z”<%>cos(1—5)a:—ié’( a:)_”>sin{(1—5)(a+7r)}—izb
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KRG L LE—DBEFE» 2 50 b, —HF(29) £ (30)H 5
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9%, 2T
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Vi=—{Assin 7(1—S)+ As:cos 7(1— S)}i&la/w)+{Azcos 7(1—S)— Aszsin 7(1—S)}
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