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Tab.1 Average percentages of harmonic
currents of SS1 locomotive

h o,/ % h /% h /%

3 20.11 13 1.55 23 0.61

5 10.69 15 1.17 25 0.57

7 6.47 17 0.95 27 0.41

9 3.76 19 0.80 29 0.21

11 2.32 21 0.71 31 0.20
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Fig.1 PDF of locomotive
current at traction startup

Fig.2 PDF of locomotive
current during steady traction
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Tab.2 The probability value of harmonic
currents at 95 % of SS1 locomotive

h 1,/A h 1,/A h 1,/A

3 49.07 13 3.78 23 1.49

5 26.08 15 2.85 25 1.39

7 15.79 17 2.32 27 1.00

9 9.17 19 1.95 29 0.51

11 5.66 21 1.73 31 0.49
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Assess harmonic currents of electric locomotive with Laguerre polynomials
WANG Gang,YANG Hong-geng
(Sichuan University ,Chengdu 610065 ,China)

Abstract: A method is presented to assess the harmonic current of electric locomotives using the

approaching function of Laguerre polynomials. Locomotive models are established according to different

tractive operation ways and the £ order moment by the moment compound of random variables is
then calculated. The PDF (Probability Density Function) of the load current can be fitted by the

Laguerre polynomial expansion. Based on the relationship between the locomotive load current and

harmonic currents,the probability value of harmonic currents at 95 % can be estimated. The

assessment of harmonic currents for SS1 locomotive proves the efficiency of the approach presented.
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