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Precise Determination of Equivalent Circuit Parameters
of Induction Machines

Young-Cheol Jo and Chong-Keun Jwa

ABSTRACT

This paper presents a new method to determine the T-type equivalent circuit parameters for steady state
analysis of induction motors. To determine the parameters, four simultaneous equations are obtained from the
T-type equivalent circuit conditions. The initial values for these equations are evaluated by the simplified
equivalent circuits. and then the parameters are calculated by iterative computation. Test results are compared
with the computed results of the conventional method and the proposed method to demonstrate the validity of
the proposed method. And it is found that the latter method is more accurate than the former method.

Key word : Induction motor, T-type equivalent circuit, Circuit parameters. Simultaneous equations

M2

1886 ©]=9] Nikola Teslaol 93} 2dd ch35
E337e F27 3dEa 7HFo) A7) B
Z4F AYEF2 22 92 MY 8 s¥dez gy
AHEH L

o) #=FE71Y FEPHAMY FA5YE 3%
sHAl AMaty) Aste] o A9 FrlY 29 =
Ay dFPEsol AAHD oy FEG HAHE
AN AP F7r 2 ALY A+ Adol a7

*AZARE ARy
Graduate School. Cheju Nat'T Univ.
* AFAYz A7 343
Dept. of Electrical Eng., Cheju Nat'T Univ.

156

3 gk

o] W8 KS C-4201". JEC-37” 28lx IEEE
Std 112-19967) 4AstA ddsnen, oF 7
AFAAN FHIANEL FAFH5o FFAges
AgaA HAUT, FEAPelHE E458AS7)
U g8FEHY REAFI= AFFASE o9 3
A9 50% FH59 FFARZ AFFES Hoql
t}. [EEE EZ&AI@RHoME B 5% FH52
AFEE 5o Yoy 0KW o5t BE7dME
AEFRenozt APE & A =9 TY B
729 PyEALAPZWEoZ Sen'H Sarma’=
FREAEA 23 2 E AYsn FEAPEA A3
JAdx X, % 23 dojda z,& ¥F #4s
o F+E ZF8I. Ishizaki and Hirayama®e W



e SMOREN MENE

¥ T 713928 Agso 1A % 23 FHIdd
£& g g1 FrE FFSL Aok 2
AFZPPYEdE SUBRAM 4 ANERIE I
gt Moz Adske FEEC Aon2 54
AdAl 229 9900] € £ A

g AFlME AE2IE BT Ieta FLa

$& 274% + e PEE ANsdd ARAR
27, FHsAEs 3AFRSE AME TEARY
24NE Agsd T8 s7hd2d 32P+E 7
NEZ} Yool B Y% ARYYAE AW
oz FAse] SAHARE 27 ol 5] B
Axkel 9stel 2SR

n, 7182

2.1. 8718129 7

RE79 234 24BN FARE L3 L@
S 2AR AHY B4 AANE AR Vol
2 su 24A % AAAY fz2ol YN TR
2e w340 4yun”,

Vi=(n+iX)+iX.1, o
0=jsX 0, +(ry+ X)),

o714
n o 13 FQ 149 A
rp, 23 R 199 AR
X, o 12 2 22 49 F3edEs
X) 113 34 149 ArledeL
X, : 2% A4 149 ArEddx
olc},
4 (Dol A249) $EE& 2 ol Matrix 84
o2 el
Iy
‘ ’ @
12

-

rl+jX1 ]Xm

ij 72/S+jX2

7t 83 ® 3%

10
[c]=l ] (3)
0 a

2 olgald H2APe HY AFE

[12 0 a

o] Wgdch mA A 9 dHodL: P
dHME o] FA[Clz HEsA 4 & d&H
Zo] gd.

N
0
gutr oz 329 Pg4ol
) Zy Za[n
NN
(2] Z,,. Zp 1'2
2 BHE £ 9l ojRAE Wysd
4}
‘ U2 ‘ -

g & & At o] 4o2RE Fig. 1% 2 §71
B2E 18 + Utk

1
(4)

Ly

ni+iX, jaX . I -
Iy

jaX 02(72/$+jX2)

( Z“ - Z,')i] + Z,.(il + 12)

( Zﬂ - Z,,)ig +Z,.(ll + 12)

— Z211-Zm 222Zm

3 '

© "

Fig. 1 Equivalent circuit of Equation (6).
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Fig. 6 Simplified no-load equivalent circuit.
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Table 1 Tested Results »
a) Measured DC voltage and current in stator wingding

Vi (V) Vu(V) Vi (V) I, (A) I,(A) I3(A)
11.6 11.6 11.8 2.36 2.34 23
b) Measured values in case of No-load test applying rated voltage
Via(V) Val(V) Vi (V) I, (A) I,(A) Ii(A) P, N
2197 220.6 2174 2.27 243 2.32 138 1798
¢) Measured values in case of Blocked-rotor test applying rated current
Vi (V) Vu (V) Va (V) L (A) L(A) I;(A) P (W)
50.2 49.95 49.58 343 3.49 333 157
Table 2 Calculated circuit parameters
Parameter R, X, R, X, R, X,
Methods
Sen's & Sarma’s Method 7.50147 10.65261 6.82475 10.65261 17.70125 149.65324
Proposed Method 750147 11.18111 6.77866 10.65261 14.07944 149.91131
- Table 3 Compared results between Sen's & Sarma’s and Proposed Method
Methods Computed values
red val
Compared Sen's & Sarma’s Proposed Measured values
values Method error(p.u) Method error{p.u)
Vo(V) 218.76483 0.00199 219.23333 0.00015 219.2
Py(W) 52.49787 0.14125 45.99999 0 46
V.(V) 48.85388 0.01702 49.70001 0 497
P.(W) 52.53956 0.00458 52.33333 0.00064 52.3
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