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ZIVOTOPIS



SAZETAK

Svi elektriéni sustavi sa elektronickim energetskim pretvara¢ima imaju problem pojave
harmonika. Za rad industrijskih pogona takvi energetski pretvaraci su neophodni te se namece
problem umanjenja Stetnog djelovanja nelinearnih trosila na distributivnu mrezu.

Pulsno-Sirinska modulacija je jedno od moguéih rjeSenja tog problema. Proracunom kutova
sklapanja sklopki usmjeriva¢a moguce je posti¢i Zeljeni valni oblik napona koji ¢e umanjiti
negativna djelovanja nelinearnih trosila na mrezu. Kutovi se proracunavaju Newton-
Rapsonovom matematickom metodom koja moze biti pojednostavljena koriStenjem racunalnih
programa poput MATLAB-a.

Upravljanje radom usmjerivac¢a vrsi se pomocu zatvorene petlje koja kontrolira vrijednosti
struja 1 napona u sinkrono rotiraju¢em dg sustavu. PredloZen je model sustava za upravljanje
koji upravlja amplitudom i fazom usmjerivaca.

Model je zatim predstavljen u softveru PLECS, te je njegova funkcionalnost potvrdena
rezultatima simulacije.

ABSTRACT

CLOSED LOOP CONTROL OF ACTIVE FRONT END WITH
SELECTIVE HARMONICS ELIMINATION/REDUCTION
MODULATION TECHNIQUE FOR LARGE INDUSTRIAL MV DRIVES
APPLICATIONS

In every electrical system with non-linear loads the problem of harmonics exists. For large
industrial motor drives power electronics equipment is needed to operate them properly, so a
solution on how to minimize the effects that they have on the utility network is highly needed.

Selective Harmonics Elimination Pulse-width modulation (SHE PWM) represents one possible
solution to the problem. By calculating switching angles for the Active Front End (AFE)
rectifier it is possible to obtain a desired voltage wave form that will diminish some of the
negative impacts nonlinear equipment cause to the supply network. Switching angles are
calculated using the Newton-Rapson mathematical method which can be simplified by using a
computer software program like MATLAB.

To control the AFE a closed-loop control system that operates in a synchronous rotating dg
frame is used. A model of the system that controls the amplitude and phase of the AFE voltage
is suggested.

The model is then presented in a software environment called PLECS, and its functionality is
confirmed in the simulation results.
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