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Fig.1 Topology of H-bridge seven-level inverter
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calculation by linear interpolation method
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line voltage by linear interpolation method
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Table 1 Analysis of data solved by linear interpolation method

m i TR (6,,6,,65) FES /s Uns/ Ui U/ Ui
0.496 0 41.01465°,66.50736°,89.78674° 1.47x10™* 1.2952x10™ 6.3594x107
0.550 6 39.83445°,62.49030°,86.88745° 1.59x 10 9.9377x10™* 94276107
0.578 8 39.54059°,60.47227°,85.061 28° 1.60x 107 2.7915%x10™* 5.2984x107
0.645 15 39.42010°,56.05770°,79.799 30° 1.61x10™* 8.7047x 107 3.4062x10°°
0.737 24 36.42400°,54.09270°,70.51036° 1.60x 107 1.9506x 10~ 6.5793x10™
0.781 29 32.18284°,54.96404°,65.93076° 1.59x 10 5.8561x10™* 1.2000x 107
0.863 35 21.79956°,48.34290°,64.63573° 1.61x10™ 5.4953x10™* 3.7679x10™*
0912 42 16.89720°,42.208 70°,63.93200° 1.60x 10 7.1575%10™ 3.2337x10™
0.985 49 12.29970°,33.65319°,60.025 39° 1.60x 10 1.1854x10°° 1.0148x10°°

1.027 53 11.53756°,28.23408°,56.820 13°

1.60x10™* 3.5539x10* 6.9776x10™*
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Table 2 Analysis of data solved by Newton iteration method

m AR (0,,6,,6:) AR B FEmT /s Uns/ Ui Uni/ Usn
0.496 40.87747°,66.127 14°,89.55005° 4 6.33%x10° 1.0766x107  3.1105x10?
0.550 39.77425°,62.128 20°,86.569 32° 5 7.84x107 4.6308x107  2.9023x107
0.578 39.50521°,60.11601°,84.717 40° 6 9.40%10° 4.0474%10°  1.9447x107
0.645 39.40772°,55.78307°,79.35231° 4 6.27x10° 44545x107  2.5931x107
0.694 38.57849°,54.00290°,74.59145° 5 7.78%10° 6.4031x10°  8.3892x10°
0.781 31.58252°,54.91458°,65.574 86° 5 7.86x107 2.2404x107  2.2296x107
0.863 21.23120°,47.69565°,64.646 59° 5 7.90%x10° 1.9512x10° 27943 x107
0.912 16.49619°,41.61793°,63.74161° 5 7.83%x10° 3.4692x107  4.7983x107
0.985 12.11073°,33.04662°,59.676 59° 4 6.20%x10° 24871x10°  2.6579x107
1.027 11.58755°,27.52548°,56.40030° 5 7.67x107 3.9120x10°  1.6909x 107
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Two DSP-based methods of online specific harmonic elimination
CAI Hong,YE Manyuan,LI Song
(School of Electrical and Electronic Engineering,East China Jiaotong University ,Nanchang 330013, China)

Abstract: The online calculation of switching angles for SHEPWM (Specific Harmonic Elimination Pulse Width
Modulation) is implemented in DSP(Digital Signal Processor) by applying the linear interpolation method and
Newton iteration method. The SHEPWM equations of cascaded seven-level inverters are converted in form to
the algebraic polynomial equations and the Solve function of mathematical software MATLAB is applied to
obtain all the solutions of switching angle within the modulation ratio range [0.485,1.07]. The curves of
switching angle vs. modulation ratio are drawn and the features of switching angle variation are analyzed.
One group of switching angle is selected and two methods are applied to online calculate the switching
angles for the SHEPWM of cascaded seven-level inverters. One method is the table look-up plus linear
interpolation and the other is the Newton iteration,for which,the initial switching angle is the solution of
fitted linear equation. The characteristics of two methods are compared and analyzed. Simulation and
experiment validate that,the switching angles solved by the polynomial equations with Solve function are
correct and the proposed methods are feasible.

Key words: digital signal processors; specific harmonic elimination; pulse width modulation; calculation;

interpolation; fitting



