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Fig.1 Steady-state equivalent circuits of single-cage
and double-cage induction motor models
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Table 1 Nameplate data of induction motor

0./ J/

P./kW U,/kV I,/A

(r-min’])n/% cosf, K, K, Ky (kg-m?) p
1400 10 95.0 1492 959 0.89 2.38 0.85 643 510 2
1250 10 85.0 1492 959 0.89 2.29 0.86 6.04 4555 2
850 6 96.8 1488 952 0.8942.47 149 6.00 214 2
680 6 78.0 1488 947 0.89 240 13 568 173 2
200 038 346 2975 94.8 0925250 22 720 8 1
110 038 191 2977 95.8 09 3.10 24 830 3.19 1
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Table 2 Calculated parameters of single-cage
induction motor model

P,/ kW R, X, R, X, Xu T,/s
1400 0.0294 0.1411 0.0043 0.0253 2.6353 8.89
1250  0.0309 0.1315 0.0043 0.0413 2.6992 8.88
850  0.0357 0.1180 0.0065 0.0340 2.5420 6.11
680  0.0372 0.1222 0.0064 0.0332 24716 6.17
200  0.0346 0.0755 0.0071 0.0792 3.6072  3.88
110 0.0159 0.0659 0.0069 0.0721 2.7431 2.82
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Table 3 Calculated parameters of double-cage
induction motor model

P./kW R, X, R, X
1400 0.0763 0.0403 0.0046 0.0638
1250 0.0271 0.1122 0.0052 0.0926
850 0.0305 0.0863 0.0073 0.0870
680 0.0339 0.0875 0.0071 0.0841
200  0.0358 0.0679 0.0081 0.1111
110 0.0272 0.0196 0.0074 0.1206

R, X X
0.2833 0.0574 2.9589
0.0278 0.0216 2.7980
0.0814 0.0319 2.6725
0.0997 0.0396 2.5674
0.0589 0.0239 3.5856
0.1344 0.1189 2.6061

MR 2 13K 3 PRS2 AR A 2 80 3 L 5
PLA AL RE R AR, 71548 A5 5 B0 R AR A LB DL 3
4 M5, Al B Sh 2 Boh | oA R R IE A
Il Fi AL B A A P 5 U A TR 2% T B Kl 2 5
R G

ICARSC SCHR S TAISCHR [ 10142 H 597734 2390
%13 2 Ak 3, L1 1400 kW 11250 kW HLBIHL A
1,3 B 7 LR B BB T S RO B LR 6,

x4 EEBEHINBEERTHEHIESREEENILR
Table 4 Comparison between nameplate data and data calculated by single-cage
induction motor model

sk 1400 kW HLghHlL 1250 kW HLghHlL 850 kW HLzhHL 680 kW Hi sl bl 200 kW HL 3l bl 110 kW HLgh Bl
Lo (T W (= N 9 1 (= R < [ N 79 L[ NG o < | N0 (D 2 = X (= N 9 . (= O i 0 R 779 L[ N o o < X

P/kW 146445 146355 131029 131245 899.34 89947 72143 7243 210.65  210.82  113.14 11299
Q/kvar 75026 74995 671285 672.13 45075  450.77  369.602  370.62 86.53 86.56 54.8 54.75
I/ A 95.0 94.95 85.0 85.13 96.8 96.81 78.0 78.29 346.0 346.26 191.0 190.76
P./kW 1400 139930 1250  1252.03 850 850.1 680 682.58 200 200.16 110 109.86
cosb, 0.89 0.89 0.89 0.8901 0.894 0.894 0.89 0.8902 0.925 0.925 0.9 0.8999
0./ % 0.959 0.9561 0.959 0.9540 0.952 0.9451 0.947 0.9424 0.948 0.9494 0.958 0.9723
K., 2.38 2.3809 2.29 2.2902 247 2.4699 2.40 2.3995 2.50 2.5009 3.1 3.1016

K. 0.85 0.15 0.86 0.1344 1.49 0.2538 1.30 0.2386 2.20 0.2683 24 0.3413

K 6.43 5.02 6.04 48318 6.00 5.372 5.68 5.2122 7.20 5.5405 8.3 6.3403




% 128 TIEW] A5 E T B8 MR R 81— R B3 1 SR L Sl ML Y 2 R IR @
x5 BEENNNERETHBESHBERNILER
Table 5 Comparison between nameplate data and data calculated by double-cage induction motor model

sk 1400 kW HLEIHL 1250 kW HLBh#L 850 kW i zh#l 680 kW Hi Zh#l 200 kW Hi Zh#l 110 kW HL3h#l
M HEE sEdE FEE 'MdE P sMdE FEME M TEE BME IFEE
P/kW 146445 1464.19 131029 1309.64  899.34 897.75  721.438  720.95 210.65 210.62 113.14  113.258
Q:/kvar  750.26 750.26  671.285  671.27 450.75 450.16 369.60 369.38 86.53 86.525 54.80 54.66
1./ A 95.00 94.99 85.00 84.97 96.8 96.64 78.00 77.95 346.00 345.95 191.00 191.07
P,/ kW 1400 1405.77 1250 1255.99 850 854.66 680 682.72 200 199.67 110 108.48
cos0, 0.890 0.890 0.890 0.8899 0.894 0.8939 0.890 0.890 0.925 0.925 0.900 0.9006
M./ % 0.959 0.9601 0.959 0.9590 0.952 0.9520 0.947 0.9470 0.948 0.9480 0.958 0.9578
K, 2.38 2.3799 2.29 2.2889 247 24693 2.40 2.4000 2.50 2.4992 3.10 3.1001
K. 0.85 0.8484 0.86 0.8619 1.49 1.4903 1.30 1.3009 2.20 2.1998 2.40 2.4024
Ky 6.43 6.4299 6.04 6.0408 6.00 5.9993 5.68 5.6801 7.20 7.1994 8.30 8.3024

PERERR AR LB UL 7, ¥ 1 Ak 3 R4S B Y e )
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Table 6 Comparison of model parameters for
single-cage induction motor

H;ILE IHE

EZ&$';i R, X, R, X, X,
Y1 00294 01411 00043 00253 2.6353

1400 2 00294 00844 00045 00844 2.6920
%3 00069 0.1273 0.0046 00636 2.9610
%1 00309 0.1315 0.0043 00413 2.6992

1250 %2 00309 00874 0.0045 00874 2.7432
300069 0.1324 00046 0.0662 3.0419
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Table 7 Comparison between nameplate data and data
calculated by single-cage induction motor models

® o BHNWERETHIERSHMERNLLE

Table 9 Comparison between nameplate data and data
calculated by double-cage induction motor models

EZ?}ELW@ WE W HHE 0
P,/ kW 1464.45 1464.19 1411.63
Q,/ kvar 750.26 750.27 816.45
1./ A 95.0 94.99 94.15
P,/ kW 1400 1405.27 1389.22
1400 cos B, 0.89 0.89 0.8656
1./ % 0.959 0.960 1 0.9845
K. 2.38 2.3799 2.1834
K, 0.85 0.8484 1.1726
K 6.43 6.4299 6.4201
P,/ kW 1310.29 1309.64 1265.55
Q:/kvar  671.285 671.27 736.3948
1./ A 85.0 84.97 84.5359
P,/ kW 1250 1255.99 1245.88
1250 cos 6, 0.89 0.8899 0.8643
0./ % 0.959 0.9590 0.9845
K, 2.29 2.2889 2.0782
K, 0.86 0.8619 1.1726
Ky 6.04 6.0408 5.9901

CANE e e — TR
1w/ kW 1 %2 %3
P /kW  1464.45 1463.55 1459.69 1410.85
Qi/kvar  750.26 749.95 748.66 746.15
1./ A 95.0 94.95 94.71 92.15
1400 P,/ kW 1400 13993 1395.74 1390.88
cos6, 0.89 0.89 0.8898 0.884
./ % 0.959 0.9561 0.9562  0.9858
K, 2.38 2.3809 2.3799 2.3797
P/kW 131029 131245 1297.26 125397
Q\/kvar  671.285 672.13 666.15 664.84
1./ A 85.0 85.13 84.19 81.99
1250 P,/ kW 1250 1252.03 1238.09 1236.26
cosf, 0.89 0.8901 0.8896  0.8835
0./ % 0.959 0.9540 09544  0.9859
K, 2.29 2.2902 2.2911 2.289
xS BIAINERBSHLILE
Table 8 Comparison of model parameters
for double-cage induction motor
2R 1400 kW 30 HL 1250 kW H1 3l L
%1 %3 %1 %3
R, 0.0763 0.0079 0.0271 0.0076
X, 0.0403 0.0911 0.1122 0.0970
R, 0.0046 0.0053 0.0052 0.005 1
Xa 0.0638 0.1543 0.0926 0.1528
R, 0.2833 0.0365 0.0278 0.0439
X 0.0574 0.0456 0.0216 0.0485
X 2.9589 2.7383 2.7980 2.8201
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Induction motor model parameter identification based on motor nameplate data

and sequential quadratic programming
MAO Xiaoming,LIAO Weiping
(School of Automation,Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Since the model parameter identification based on the nameplate data of induction motor needs

the manually-added approximate constraints,an optimal mathematical model is proposed to identify the model

parameters of single-cage and double-cage induction motors,which takes the minimum efficiency deviation as

its objective and applies the nameplate values of important performance indexes as its constraints,such as

stator current,input reactive power,maximum electromagnetic torque,startup parameters,etc. The sequential

quadratic programming algorithm is proposed to solve the model. Case study verifies the scientificity of the

proposed model and algorithm. Compared with other methods shows that,the model parameters identified by

the proposed model algorithm can better reflect the operating performances of induction motor.

Key words: induction motors; nameplate data; parameter identification; sequential quadratic programming



