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Rotor Angle @ (F) Lgr ®(A) L
10 10.3867 1.92347 0.494471 0.091569
20 10.3888 1.92385 0.751395 0.139147
30 10.3882 1.92375 0.92882 0.172004
40 10.3842 1.923 0.98895 0.183139
50 10.3876 1.92362 0.928965 0.172031
60 10.3866 1.92345 0.75144 0.139156
70 10.387 1.92352 0.494776 0.091625
80 10.3861 1.92334 0.177451 0.032861
90 10.3887 1.92383 -0.1772 -0.03281
100 10.3873 1.92358 -0.4945 -0.09157
110 10.3882 1.92374 -0.75147 -0.13916
120 10.3899 1.92406 -0.92887 -0.17201
130 10.3857 1.92328 -0.98904 -0.18316
140 10.3861 1.92336 -0.92885 -0.17201
150 10.3879 1.92369 -0.75148 -0.13916
160 10.3853 1.9232 -0.4945 -0.09157
170 10.3865 1.92342 -0.17738 -0.03285
180 10.3891 1.92391 0.17723 0.03282
190 10.3865 1.92343 0.494497 0.091574
200 10.3887 1.92383 0.751385 0.139145
210 10.3901 1.92409 0.928905 0.172019
220 10.385 1.92314 0.989 0.183148
230 10.3863 1.92339 0.928785 0.171997
240 10.3863 1.9234 0.75145 0.139157
250 10.3849 1.92313 0.494537 0.091581
260 10.3864 1.9234 0.177414 0.032854
270 10.3905 1.92417 -0.17727 -0.03283
280 10.3879 1.92368 -0.49452 -0.09158
290 10.3878 1.92367 -0.75141 -0.13915
300 10.3892 1.92393 -0.92886 -0.17201
310 10.386 1.92334 -0.98906 -0.18316
320 10.3869 1.92351 -0.92892 -0.17202
330 10.3865 1.92342 -0.75145 -0.13916
340 10.3865 1.92342 -0.49468 -0.09161
350 10.3873 1.92357 -0.17746 -0.03286
360 10.3888 1.92385 0.17725 0.032824
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bl a H1 maasi S 23 LFE Juo jf osel Couas gl ¥ Jgaa

Rotor Angle @ (A) Laa @ (B) Lab
10 0.865115 0.019775 -0.75977 -0.01737
20 1.09074 0.024932 -0.89639 -0.02049
30 1.305965 0.029852 -0.87006 -0.01989
40 1.389325 0.031757 -0.6919 -0.01582
50 1306135 0.029856 -0.43018 -0.00983
60 1.09067 0.024931 -0.18875 -0.00431
70 0.865355 0.01978 -0.09955 -0.00228
80 0.71123 0.016257 -0.21609 -0.00494
90 0.71154 0.016264 -0.48945 -0.01119
100 0.865365 0.019781 -0.75995 -0.01737
110 1.090875 0.024935 -0.89646 -0.02049
120 1.30597 0.029852 -0.87003 -0.01989
130 1.38931 0.031757 -0.69193 -0.01582
140 1.30602 0.029853 -0.43014 -0.00983
150 1.09079 0.024933 -0.18875 -0.00431
160 0.86481 0.019768 -0.0994 -0.00227
170 0.71136 0.01626 -0.21614 -0.00494
180 0.71155 0.016265 -0.48947 -0.01119
190 0.86527 0.019767 -0.75965 -0.01736
200 1.090945 0.024947 -0.89628 -0.02049
210 1.30551 0.029858 -0.87011 -0.01989
220 1.389055 0.031777 -0.69198 -0.01582
230 1.30624 0.029852 -0.43016 -0.00983
240 1.09059 0.024909 -0.18874 -0.00431
250 0.86518 0.019795 -0.09962 -0.00228
260 0.711015 0.016264 -0.21608 -0.00494
270 0.711635 0.016258 -0.48923 -0.01118
280 0.86529 0.01977 -0.7567 -0.0173
290 1.09069 0.024941 -0.89643 -0.02049
300 1.305865 0.029874 -0.87034 -0.01989
310 1.38946 0.031755 -0.69115 -0.0158
320 1.30642 0.029861 -0.43012 -0.00983
330 1.090915 0.024921 -0.18884 -0.00432
340 0.86495 0.01979 -0.09944 -0.00227
350 0.71114 0.016285 -0.21614 -0.00494
360 0.7128 0.016275 -0.48947 -0.01119
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Frequency D Axes Test (Impedance) L Q Axes Test (Impedance) L

(Hz) Magnitude(Q)  Angle(rad) d Magnitude(Q)  Angle(rad) q
0.001 0.4485 0.0004 0.0282 - 0.0006i 0.4485 0.0002 0.0116 - 0.0002i
0.002 0.4485 0.0008 0.0286 - 0.0011i 0.4485 0.0003 0.0115-0.0005i
0.003 0.4485 0.0012 0.0279 - 0.0017i 0.4485 0.0005 0.0112 -0.0007i
0.004 0.4486 0.0016 0.0282 - 0.0023i 0.4485 0.0006 0.0112 - 0.0009i
0.005 0.4486 0.002 0.0282 - 0.0028i 0.4485 0.0008 0.0112-0.0011i
0.006 0.4486 0.0023 0.0273 - 0.0034i 0.4485 0.0009 0.0109 - 0.0013i
0.007 0.4487 0.0027 0.0279 - 0.0039i 0.4486 0.0011 0.0111-0.0015i
0.008 0.4487 0.0031 0.0278 - 0.0044i 0.4486 0.0012 0.0107 - 0.0016i
0.009 0.4488 0.0034 0.0269 - 0.0049i 0.4486 0.0014 0.0108 - 0.0018i
0.01 0.4488 0.0038 0.0270 - 0.0053i 0.4486 0.0015 0.0107 - 0.0019i
0.02 0.4496 0.0066 0.0235 - 0.0087i 0.4488 0.0025 0.0089 - 0.0024i
0.03 0.4504 0.0084 0.0200 - 0.0099i 0.4489 0.0035 0.0084 - 0.0022i
0.04 0.451 0.0094 0.0169 - 0.0099i 0.449 0.0043 0.0078 - 0.0019i
0.05 0.4515 0.0106 0.0152 - 0.0094i 0.449 0.0052 0.0074 - 0.0016i
0.06 0.4518 0.0112 0.0134 -0.0087i 0.449 0.006 0.0071 - 0.0014i
0.07 0.4521 0.0124 0.0127 - 0.0080i 0.449 0.0071 0.0072 - 0.0012i
0.08 0.4522 0.0127 0.0114 -0.0073i 0.4491 0.0081 0.0072 -0.0011i
0.09 0.4523 0.0135 0.0108 - 0.0067i 0.4491 0.0089 0.0071 - 0.0010i
0.1 0.4524 0.0146 0.0105 - 0.0062i 0.4491 0.0099 0.0070 - 0.0009i
0.2 0.453 0.0249 0.0090 - 0.0035i 0.4492 0.0192 0.0069 - 0.0005i
0.3 0.4532 0.0378 0.0091 - 0.0023i 0.4493 0.0287 0.0068 - 0.0004i
0.4 0.4534 0.0455 0.0082 - 0.0018i 0.4494 0.0379 0.0068 - 0.0002i
0.5 0.4541 0.0555 0.0080 - 0.0015i 0.4498 0.0487 0.0070 - 0.0002i
0.6 0.4543 0.0692 0.0083 - 0.0013i 0.4499 0.0574 0.0068 - 0.0002i
0.7 0.455 0.0856 0.0088 - 0.0011i 0.4502 0.0678 0.0069 - 0.0002i
0.8 0.4558 0.0938 0.0085 - 0.0010i 0.4506 0.0765 0.0069 - 0.0002i
0.9 0.4564 0.1054 0.0085 - 0.0009i 0.4511 0.0867 0.0069 - 0.0002i
1 0.4576 0.1209 0.0088 - 0.0009i 0.4512 0.0954 0.0068 - 0.0001i
2 0.4688 0.2347 0.0087 - 0.0006i 0.458 0.1907 0.0069 - 0.0001i
3 0.4868 0.3355 0.0085 - 0.0006i 0.4678 0.2798 0.0069 - 0.0001i
4 0.5041 0.4152 0.0081 - 0.0005i 0.4807 0.3613 0.0068 - 0.0000i
5 0.5304 0.4961 0.0080 - 0.0006i 0.4957 0.437 0.0067 - 0.0000i
6 0.549 0.5535 0.0077 - 0.0005i 0.5195 0.5225 0.0069 - 0.0000i
7 0.5936 0.6502 0.0082 - 0.0005i 0.5398 0.5831 0.0068 - 0.0000i
8 0.6228 0.6997 0.0080 - 0.0006i 0.5589 0.6357 0.0066 - 0.0000i
9 0.6614 0.7668 0.0081 - 0.0005i 0.5941 0.7068 0.0068 - 0.0001i
10 0.6973 0.8207 0.0081 - 0.0004i 0.6213 0.7572 0.0068 - 0.0000i
20 1.06 1.0857 0.0075 - 0.0004i 0.9799 1.088 0.0069 - 0.0001i
30 1.4492 1.2261 0.0072 - 0.0002i 1.3932 1.2363 0.0070 - 0.0000i
40 2.0276 1.3265 0.0078 - 0.0002i 1.7872 1.3127 0.0069 - 0.0000i
50 2.5742 1.3774 0.0080 - 0.0001i 2.1896 1.3629 0.0068 - 0.0000i
60 2.8729 1.3968 0.0075 - 0.0001i 2.6379 1.3988 0.0069 - 0.0000i
70 3.3427 1.4176 0.0075 - 0.0001i 3.1071 1.4219 0.0070 - 0.0000i
80 4.0979 1.4465 0.0081 -0.0001i 3.3908 1.4301 0.0067 - 0.0001i
90 4.4571 1.4497 0.0078 - 0.0002i 3.9768 1.4575 0.0070 - 0.0000i
100 4.6252 1.4497 0.0073 - 0.0002i 4.3936 1.4671 0.0070 - 0.0000i
200 9.516 1.5105 0.0076 - 0.0001i 8.535 1.5173 0.0068 - 0.0000i
300 14.4801 1.5249 0.0077 - 0.0001i 12.8426 1.5292 0.0068 - 0.0000i
400 18.0438 1.5303 0.0072 - 0.0001i 17.1965 1.5405 0.0068 - 0.0000i
500 22.505 1.5338 0.0072 - 0.0001i 21.3143 1.5475 0.0068 - 0.0000i
600 27.0558 1.5394 0.0072 - 0.0001i 24.9209 1.5464 0.0066 - 0.0000i
700 33.2317 1.5471 0.0076 - 0.0001i 30.7238 1.55 0.0070 - 0.0000i
800 39.0048 1.5449 0.0078 - 0.0001i 33.5017 1.5569 0.0067 - 0.0000i
900 42.0174 1.5563 0.0074 - 0.0000i 38.6913 1.5553 0.0068 - 0.0000i
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Abstract:

Nowadays, dynamic studies of power systems are of great importance regarding to
reliability evaluation in transient conditions. So, it is important to describe the power
system elements by dynamic models. Synchronous generator is the most important
elements of every power system which has an extended dynamic operating range. Two
axes based modeling is the basic dynamic modeling of synchronous machines.
Accuracy of every model depends on exact identification of synchronous machine
dynamic parameters. In recent decades, identification methods of dynamic parameters
were developed greatly. These methods always have been with difficult and expensive
test on synchronous machines, either with approximations rising from test
instrumentals. So, the researchers always work on decreasing the inaccuracy and cost of
test to reach to more precise and cheaper results. In this thesis, the most important
synchronous machines dynamic parameters identification approaches were investigated
and some new algorithms were proposed to obtain the results more exactly. The desired
test results were obtained with no approximation or extra cost by simulation an exact
model of synchronous generator via MATLAB/Simulink. This model is based on space
dependent harmonic inductances which have achieved from finite elements based

synchronous machines analysis. This model presents a very actual like behavior.

Key words: Synchronous Machine, Dynamic Parameters, Finite Elements
Method.
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