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Tab. 1 T he harmonic of the load voltage with the oper circuit of one of diodes
n urv Hrunl (%) n U/v Hvunl (%) n U/v Hrunl (%)
0 44.402 00 9 0.368 78 0. 830 55 18 0.30694 0.691 28
1 0.90207 2.031 60 10 0.562 43 1. 266 70 19 0.04575 0.103 04
2 1.13930 2.565 90 11 0.601 71 1. 355 10 20 0.09673 0.217 85
3 1.066 50 2.401 90 12 0.464 36 1. 045 80 21 0.26920 0.606 28
4 0.777 44 1.750 90 13 0.329 74 0. 742 62 22 1.43980 3.242 60
5 0.35688 0.803 75 14 0.174 64 0.393 32 23 0.39123 0.83111
6 0.31211 0.702 92 15 0.084 26 0. 189 76 24 0.303 60 0.683 75
7 0.18947 0.426 72 16 0.068 07 0. 153 31 25 0.05486 0.123 56
8 0.35788 0.806 00 17 0.170 15 0. 383 20
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Fig.1 The load voltage with Fig.2 T he load voltage with
oper circuit of one of diodes out away of one phase of bridges
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Tab.2 The harmonic of the load voltage with out away of one phase of bridges
n U/V HRL_h/(%) n U/V H}{U,h/(%) n U/V HRL./;/(%)
0 44.333 00 9 0.298 77 0. 673 92 18 0.37362 0.84276
1 0.24924 0.562 20 10 0.871 81 1. 966 50 19 0.16142 0.364 11
2 1.74580 3.937 90 11 0.367 59 0. 829 16 20 0.18735 0.422 60
3 0.23824 0.537 39 12 0.795 01 1. 793 30 21  0.34725 0.783 28
4 1.58330 3.571 40 13 0.122 68 0.276 72 22 0.59331 1.338 30
5 0.18231 0.411 23 14 0.232 63 0.524 73 23 0.18082 0.407 87
6 0.21961 0.495 36 15 0.054 20 0. 122 26 24 0.51174 1.154 30
7 0.11583 0.261 27 16 0.11371 0. 256 49 25 0.082713 0.186 57
8 0.487 34 1.099 30 17 0.123 31 0.278 14
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Tab. 3 T he harmonic of the load volt age with out away of two phases of bridges
n U/V HRU.Iz/(%) n U/V HRU,h/(%) n U/V HR[;/,/(%)
0 42.618 000 9 0.012 493 0. 029 31 18 0.542 600 1.273 20
1 0.012 820 0.030 08 10 0.798 330 1. 873 20 19 0.006217 0.014 59
2 4.227 600 9.919 80 11 0.015 178 0. 035 61 20 0.670620 1.573 60
3 0.008086 0.018 97 12 0.045 493 0. 106 75 21  0.006 166 0.014 47
4 1.394 900 3.273 00 13 0.012 745 0. 029 91 22 1.036200 2.43140
5 0.015341 0.036 00 14 0.683 470 1. 603 70 23 0.001968 0.004 62
6 1.728 000 4.054 60 15 0.010 649 0. 024 99 24 0.153 950 0.36123
7 0.002655 0.006 23 16 0.932 950 2. 189 10 25 0.000515 0.001 21
8 1.300 400 3.051 30 17 0.008 051 0. 018 89
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Fig.3 The laod voltage with out Fig.4 The load voltage with out
away of two phases of bridges aw ay of three phases of bridges
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Tab.4 The harmonic of the load voltage with out away of three phases of bridges
n U/V HRL_h/(%) n U/V H}{U,h/(%) n U/V HRL./;/(%)
0  41.107 000 9 0.058 206 0. 141 60 18 1.147400 2.791 30
1 0.049 630 0.120 73 10 1.431 700 3. 482 90 19 0.022553 0.054 86
2 8.312500 20. 222 00 11 0.035 178 0. 085 58 20 1.171300 2.849 40
3 0.010232 0.024 89 12 1.375 100 3.345 20 21 0.013119 0.03191
4 2.344000 5.702 20 13 0.032 082 0. 078 05 22 0.546 460 1.329 40
5 0.039756 0.096 71 14 0.242 790 0. 590 63 23 0.013587 0.033 05
6 1.824 300 4.437 90 15 0.033 170 0. 080 69 24 0.438 060 1.065 70
7 0.029925 0.072 80 16 0.456 700 1. 111 00 25 0.014112 0.034 33
8 1.746 200 4.247 90 17 0.036 638 0. 089 13
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Tab.5 The harmonic of the load voltage with short— circuit of one of diodes
n urv Hrun! (%) n U/v H gy n/ (%) n urv Hyrunl (%)
0  10.191 000 9 0.643 020 6. 309 70 18 0.495430 4.861 40
1 4.553900 44. 686 00 10 0.631 230 6. 194 00 19 0.095901 0.941 04
2 3.009 800 29. 534 00 11 0.365 770 3.589 10 20 0.103 040 1.01110
3 0.906220 8.892 40 12 0.257 670 2. 528 40 21 0.381070 3.739 30
4 1.614 600 15. 843 00 13 0.352 120 3.455 20 22 0.135830 1.332 80
5 0.754100 7.399 70 14 0.669 450 6. 569 00 23 0.304 030 2.983 30
6 1.511000 14. 827 00 15  0.965 510 9.474 10 24 0.091916 0.90193
7 0.696 540 6.834 90 16 0.500 430 4. 910 50 25 0.060 705 0.595 67
8 0.332790 3.265 50 17 0.496 560 4. 872 50
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Harmonic Analysis of the Fault Cases in 11- Phase
Brushless Exciter Based on FFT
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Abstract: This paper analyzes the harmonic of fault cases of a 11- phase brushless exciter based on FFT (fast Fourier

transformation). The DC component and AC components till 25th harmonic for the loaded voltage are studied. T he re

sults show that the harmonics of the loaded voltage have similar variation law with out away of different phases of bridg

es. But with out away of different phases of bridges, the total distorted rates of the harmonics are different. The variation

laws of the harmonics for loaded voltage with out away of one phase of bridges and with oper circuit of one of diodes are

different. The total distorted rate of the harmonics is serious with short circuit of one of diodes.
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