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On the Transict Current at the Time of Starting the 3-Phase
Wound-Rotor Induction Motor Connecting the Condenser

Ryudzé Date

Abstract

In operating the induction motor such a method is generally used as to connect the phase
advancer with the secondary side or the condenser with the primary side for the purpose of im-
proving the power factor.

The present writer has introduced the transient current at the time of starting the 3-phase
wound-rotor induction motor connecting the condenser, considering the impedance between the
electric source and the motor by the equivalent circuit. In this way, he has researched the re-
lationship between the capacity of the condenser and the transient current. That is to say, every
component of the transient current is expressed by using the roots of the characteristic equation
and the relationship between the capacity of the condenser and the roots, and that between the
roots and the transient current have been inquired into.

Furthermore, the allowability to use the simplified equivalent circuit for the analysis of the

transient phenomena is also discussed contrasting the roots of the characteristic equation.
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100 0 —0.26 | —1.10+;73.68 100 —0.07 | —029 | —1.10+;3.68
100 100
1000 0 —1.63 | —0.41=+;0.24 1000 —010 | —1.58 | —0.44:x;0.08
10000 0 —238 ) —0.04+;0.16 | 10000 0 —2.37 1 —0.09+;0.09
I
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k=1
X cuh | n | a | mep |[X@CWR | a | n | i
0 | —005| —201 0 | —019| —107
L 100 | —005| —1.95| —0.70+76.75 50 100 | —0.20| —1.09 | —1.09+73.73
1000 | —005| —214 | —063+,1.98 1000 | —028 | —1.68 | —0.75+50.32
10000 | —0.04 | —242 | —0.50= j0.43 | 10000 | —098 | —2.39 | —0.05<;0.09
0 | —011| —147 0 | —0.20| —1.03
5 100 | —0.11| —1.54 | —0.90+;4.46 100 100 | —021 | —1.04 | —1.10+;3.69
1000 | —012 | —1.90 | —0.72+71.00 1000 | —0.89 | —1.63 | —0.47+70.10
10000 | —092 | —239 | —0.08=;0.12 10000 | —099 | —238 | —0.04+;0.14
0 | —013| —131
" 100 | —0.15| —1.33 | —0.99£;4.07 |
’ 1000 | —018 | —179 | —0.75+70.73 |
10000 | —095 | —2.39 | —0.06+,0.08

¥ (P)
F(p)

A P B 0 £
NG \/0 :
(@) % & &) FEMR

B—4 oMW R B35 % @& o5 8

LLEORER 2 BETHE, B AR 0BR k0 X 5 niEer ET 52 L85, +eb
LRI OFK LT 4 RIHIIR-4 DL 5 p O AOERC 2HOL A2 HT 5 L Hic
P 7e W B OMRT, Zhk 280 2KBEOMLE LTEETLLERR-50 X 510k 3,

FTlebbERR LOCEBEL G 2 5 HROBIEINC EHCCTR 0, o R AORBCH
ST X IR ADNKREL AL LZBADHECHBEL, £ 13 C=0 5 L C=co ILBRIEAHT
Do FIC P R 2R OR/NSEEH L, FoEIE C=c0 LB\ TR I, C=0103%
W CHEHERR I T 7T AT I A L, Zo#Es e X 5k E QR ARADH IS BE T 5,

I 2 v 5 vy C=0, 100, 500, 1000 #F %65 L, HWEEE E=100V THET %
WFOBIRENL e, BWEED LB &, 2IREH 4, =2V F VYV B L ¥ ELRNEWA > = 2

(13)



o

520

PEET LT e g

R R RN R e N N N L L A R R N R RN AT

%
JAVAVARAVAVAY
YNy

W wiwimiwim

f
WAL

1

7

iwiwAwAwiwaAwiws
AT AVAVRVEYRYATRVAY

A

PAAAAARS

YAy RTRYATMIE Y

i

F—y Far
AWAFAWAWAWAWAWAY
ARVA VYRR YA

A
I ANAVATARAWS

FAYRTAYMTAVA VA YRR VAT

TAwiway
ivavavms

i

iV ATATEY

vAvAviviwiwawi;

ivavmvm)

Ty

i

7

WANLVARANAWAUAWAWAWE!

A A AT
IAvavawaY

7

¥

A

AN

S ———
AR A
ANANAVANAWARAVARANANAWAWS

iYMYAMyMYmTEIMTEy T

iVavmr

AVAYEY
¥

ATy mTmymS

s

Y

AVRYAY

ivmYRVA V)

VY YUy

Y

Y

¥

¥

s

s

Y

el ]
H = [T+
BE= T
i = K]
hE |THEH [T
1] I [IH
<] paseg [Tr
17 I x|
i [ THA el
5 S )
Iy LA S
Frs Saaal Bx=s)
o Ko T
1] BNagE S
Al Tl LA
Sl L O TTER
g [ [Enec
2N L T
Be e KT
=i BESS; T
= Swni] jine=]
i ] e
i =3 mmug| T
7 T

A
I e
kWA ¥ v

i

v

Mot DT T oo T

R

1e

is(A)

-1¢
10

Lr(A)

ic)

-2

—6 (a)

KIII1H|HHIHI!|HH]I1II|H[IIH!I[[[IHHII’HIHHH{IHHHH‘IHHHH'\HHIH!JIllHHII’IHHIHI]H]HI]H[\HH\IHIHII]IIIIilI!I!IHI|H

JAYi
e

7
f
v

¥

7X
by

iy

,

R i
W
¥

i —
IAWAW
v mvany;
Y

P——
iy
1 v
A v 2

R

-
o
IATAVATATAYmYEYmY)
o i Vi

AR AR

A A A A

AN AT AN AN AN AN ARV AN AW ANN AN AN ANANAWA N AWAW]

I e i e e

|

il

[EEEITIN]
[ERRRRRRRHYI

it

| f

I R

Tt

I

Y

is (A

=10

10

Lr(A)

=10
204

LeA)

=20

H‘IHHHH’HHHH\[HIIH|H[IJHHHIJIHHHHJHHHIH[HlI!IIH]\HHIHIHHHHHJ]HHHHfH\HHH"rHHHH! CEL T RUEELLET LT T

AR

A

AT

T T A A

r
iy
Y

s

o) ! I
< & { TH
<L ek i LT
<7 [ RHI s
<] [TH | tH
~ etk R
< HEE il ]
hv | N i Allu

[ s= el .
= W THH
ia i B
T C=ea| ey
1 T T
5 T sl
4 e BAY
L ] [
||
I | =l
T | be

y | T
L [T iz
i T T
i THH Ry
] ITrEr Tt
gigas 5
= L =Nl
H 1] T
T Rasii L
Ty [Snll S|
el LT =g
T NBES
=3 Saeal L7
5 Aoea 7]
Ly iaazs I TH
T LT 1 p
I3 saaul] AHHV
H (T =
T e M LT
Bt T L
o I H i i
sy LR 4
I asaig o i
i L Eeuif 0
1R
1] Bl k]
L .ﬂnMu [ITH
1] ghin=-S T
I AMVHV e
] JuEs=as =]
28| .Wunuv Rans
N HWHV (3
iE M LT
T [ Ssnuil L
L uWHV LT [
T auu“rf IT| R Hins

s h

|
i

sl eendoeeend o bt et onen g oot

A)

s

-10
0

ir (A

104

204

~20

{14)



2V F e R LR EAFEREEOREN O BEERC oV T 521

HIIHHJHHHHHMI[HH]JHHJ'H‘KHIIHHUHI;HII]\ HIIHI[MM ii ‘\lxlnlwl“ HHHH]|1 ’l[H\Ij‘HHHlILHH;III [ !
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v x;x; vAvivivivavavavavarivas !l!A-!A! A

cup | A | B e b | cum oA . B ¢ | p
S e B J - ‘ .
‘ 1137 | 213 | 505 0 s0 | s | 216 | 386 | 005
CusL | 215 | 491 | 001 | 1000 | 1595 | 218 | 266 | ol
i : i

T 7L DS LI L N-6 TR T,
EEER OB AR OBERETOMMEA 012X > TR 2%, 0=01Tki; % EHHE
DA B A
= Asin(wt+9¢)+ Be*? '+ Ce*r:! + De*Pst cos (0 pit+a) (22)

TFEi> L, C=0, 100, 500, 1000 1F % LIcHOFHOBHAHE ThIE 201 51
7e B,

B A IREIIC BT 2B R BRI T ORKEXEL L, TOEMEL AN &ih
2%, MBI EEEAEEMER X DR 2 EREROME F TEEMCEDT S, e v v
BENAMMT AT ARENL, ERAC BT DL 5T 46 ¥l T o
MEET, ME ML 223 ALTEEOTL EDAEL b 2 R LRI,

B x L0 CHERBER ORMELY 52 5L 0T, #OEZL>TEFLILAD
% & D0, 2 v F Y BREOWMMCH L TEOEEROEIIIBOTERTH LD, B2
HELB L THERORE WESHOF P ZECHERT 2, JOFTIXEFEED 1% LT
HT LI ET AN 2HIZ 028, 3L 00 BRETH L

ih%ﬁDuﬁﬁ%ﬁ&%@@ﬂ@&%i%%®f,iﬁw@louT&tam*%ﬁ
LTh &,
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FEBHEOBE L ET 28460, BROSMEKIC X 53t ERIERETH 24, K=
VIVHRBER LN vE— v AR EET 2 L SHEISRMAE L 7 ) HHEC oo T
WOBNCARETH B, > THEERC LS LKEKOA vE— v ABER TIPS LT
BHLTL DB LN i SMmB A AT 5 2 L0nEL DR 22, BEREC KT
LitECHAT 2B G OWE LOBFAEYEET 52 LALETH B,

, ’ Rr
% X i,:S' #Xs "Fr iXr
A
R
R
. /Xm FR

+ ifT
l

B-7 @ 5 % @ W K

W E X1 OFEHERIC RS T v=0, Xp=0 & LTH+OMHHEMEK 2 REEK-7TD L5
Z7c %,

ZoMEEE L D EFREBICRS LT

R . 1
E_ | FHE P i 23)
F= X, T 3%, TRIRFRsr .
A2 # —iIiF—-i_—R +7(Xs+ X))
0%%ﬁ&ib,F:ﬁ@&EVTﬁﬁﬁﬁﬂkﬁéﬁ%Q%ﬁﬁ
1= i - (24)
R+ pX+ — . 7
X, T X, T RAR TR EAX)
)
MEBR S, i (24 Ris L OE-T L b
_ M(p)
L="No E (25)
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PXXn (X4 X,)
+p* X, {(Rs+ R+ Rp) X+ R(X,+ X,)}
N(p) =| +P*[R(Rs+R,+ Rp) X0+ X AXX +(Xs+ X,) X+ X)) ]

+pX ARX+ X+ X,)+(R+ R+ Rz) (X+X0)}

+X.R(Rs+R,+ Rp)
B 5, o THEFERT4RFER LD, che QRTv=0, Xp=0 LB IFES
BRORKORBE LT 52 L X b, 5% MIEE & 6 3 55 & 05w o 5 (i 815
THBEDBREXRMD Z LMW TE 5,

P ORE DI

XXXt X,) Lo
XXt XX A XK

XX,
X (Xs+X,)

PP OREOHIL
X {(Rs+ R, + Rp) X+ R(X+ X.,)}
Xm {X(R3+Rr+RR)+R(Xs+Xr)} +(RX8‘|' RsX) Xr+ XX,,(R;-’{'R],{)

21— ARX, +(R,+Rp) Xo} X+ RX,X, -
' X {(Rs+R,+Rp) X+ R(Xs+ Xr) }

PrXe & WIEH) OREo I

_—  R(R+R,+Rz) X
R{X,.(Rs+R,+Rp)+R.X,} +(R,+Rpz) (RX,+R.X)

_ R{RX,+(R,+Rp)X.} +R(R.+Rn) X

=8 X, R(R+ R+ Ra) (28)
PP (Xe ETIR) OHREOIZ
XX7IL+<X8+X?‘) (X+ Xm) =1 Xs (X7_X) (29)
X ( X+ X+ Xo)+ X, X+X) 77 X.(X+X+X)+X(X+X,)
P(X. HE TV OREOKI
T =0
RR(R,+Rz) (30)
p(X. #ELH) OFREOkIX
R(X,,+ X+ X,)+(Rs+ R, + Rz) (X+ X,,)
(R+Ry) X0+ X )+ (R, +Rp) (X+ X, + X,)
. 1_ Rer+RrXs+ RRX@“‘RX‘;—R:&X 31
Sl X RTRAR A R)TFR Xt X)+ Rt R R X @D
PEEFLNVEOHIL
R(R,+R,+Rp) (32)

(R+Rs) (Rr‘+‘RR)
DEDERABHRTHERD LS5, Tibb ph P 05 X 4l p OREOkY
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O EEEREERRS, WERORT S ERBERS 55 & CRIIRDRS X DY, B
FHRB G MO RS L B L TED TS,

2) EEHS B LORBEERS OWETBEERE, ERERE L OEEEROBC X
o TRE L, HWFERS OPIIE AR OBEEEORLMIC L » TRE R b,

(3) AWMERS OB ERIBEABRROBRIC L > THRET 2,

(4) BHEARAORIL2 EORR ARSI L HORBEREY 0l), 2 v
VPSR DM LTS L OB RR 0 RS 0B L BB TAER & b, MEROBNR
LI AR T B, fEo CREMCH L TIERROEEIOBEN R L AE L,

6) BRFEAE 2E0 2 RFEXOEL LTERTL - 213, —FILEEe, e
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