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Analysis of Induction Motor using Rectifier Circuit in
the Rotor circuit by AC circuit Model

Kyung-Joo Moon
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GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY

Supervised by professor Chong-Keun Jwa

Summary

In this paper, the characteristics of induction motor which has rotor
rectifier circuit are analyzed using a new six elements ac model. The
effects of resistance on dc circuit which are caused by current over lap
angle and voltage drop of rectifier are considered in the proposed
model for this analysis. The proposed model and Sen’s five elements ac
model which is not considered these effects are used to analyze, and
the analyzed results are compared with the experimental results in
order to verify the proposed model. It is found that the results of the
proposed method are good agreement with the experimental results.
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Table 2. Input current of the system

with external resistance in rotor side

Input current Measured Proposed Sen's
Slip Value Method Method
0.06056 0.82 0.805 0.660
0.12667 0.85 0.827 0.690
0.16778 0.91 0.86 0.727
0.225 0.93 0.91 0.795
0.330 1.07 1.028 0.940
0.38444 1.16 1.09 1.020
0.44389 1.25 1.167 1.110
0.50389 1.33 1.242 1.200
0.5511 1.40 1.30 1.270
CurrentI (Rex = 11.8Q )
2.0
1.8 il 3
1.6 /’P‘M
1.4 °
1.2 ° M
E ’ L) -2 a”
§ 1.0 prea -
g [ ] _ - e
0.8 [—g—m— -
06 ===t
0.4 - =o= = Sen's method
—==— Proposed method
02 —e— Measured value ||
0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Slip(p.u)

Fig. 7 Input current of the system with external resistance in rotor side
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Table 3. Output torque of the system with external resistance in rotor side

Output torque

(N * m) Measured Proposed Sen’s
Slip Value Method Method
0.09556 0.01 0.360 0.387
0.13111 0.15 0.480 0.520
0.16778 0.28 0.600 0.650
0.2250 0.50 0.770 0.840
0.3300 0.84 1.040 1.140
0.38444 0.99 1.170 1.284
0.44389 1.12 1.295 1.425
0.50389 1.26 1.410 1.560
0.55111 1.36 1.490 1,650
Torque (Rex =11.8Q)
25
2.25 P
2 e
178 L Al
. -
E 15 - . a _/3’/
E r.d a” b
g 125 —r .
1= I’y
0.75 — / hd
‘ = =o= = Sen's method
0.5 r ’ ®
—=— Proposed method
0.25 / o ¢ —e— Measured value
0
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1
Slip(p.u)

Fig. 8 Output torque of the system with external resistance in rotor side
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Table 4. Input current of the system without external resistance in rotor side

Input current Measured Proposed Sen'’s
Slip Value Method Method
0.06056 0.82 0.82 0.67
0.12667 0.93 0.93 0.82
0.16833 1.01 1.03 0.93
0.22556 1.12 1.17 1.09
0.33333 151 1.44 141
0.400 1.58 1.60 1.59
0.44444 1.67 1.71 1.71
0.49778 1.76 1.82 1.84
0.57056 1.86 1.98 2.01

CurrentI (Rex =0)

25 - ;’gﬁ—a"

E-4
?PV?;E’/E’!’

Current(A)

- -0- -Sen's method
—=— Proposed nethod
® Measured value

. . . . . . I I ]
0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Slip(p.u)

Fig. 9 Input current of the system without external resistance in rotor side
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Table 5. Output torque of the system without external resistance in rotor

side
Qutput (t{\)lrc.ﬂi) Measured Proposed Sen's
Slip Value Method Method
0.06056 0.010 0.433 0.460
0.12667 0.470 0.835 0.890
0.16833 0.725 1.057 1.140
0.22556 1.040 1.325 1.430
0.33333 1.495 1.730 1.870
0.400 1.670 1.925 2.090
0.44444 1.750 2.035 2.210
0.49778 1.850 2.150 2.335
0.57056 1.940 2.2707 2.480
Torque (Rex =0)
3.0
25 — ae o 2 & FM
o &
Ll
20 L °
e w - ° °
2 . o ®
o 15 a °
e e
10 A
- -o- - Sen's method
05 ¢ —s=— Proposed nethod
—=e— Measured value
0.0 °
0 0.1 0.2 03 04 0.5 06 0.7 08 0.9 1
Slip(p.u)

Fig. 10 Output torque of the system without external resistance in rotor side
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