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Cielom tohto projektu bolo riesit' problematiku EMC elektrickych zariadeni pouzivanych v zelezni¢nej doprave.
Jedna sa o zdroje, menicCe, striedaCe vyuzZivajuce elektrickli energiu z trolejového vedenia (25 kV, 3 kV), ktoru
prispdsobuju potrebam zariadeni vo vagénoch (osvetlenie, klimatizacia a pod.), pripadne v elektrickych
lokomotivach, hlavne na napajanie pomocnych pohonov. Kazdé z uvedenych elektrickych zariadeni musi spifiat
poziadavky EMC predovSetkym z hladiska vyzarovaného ruSenia. Ide o dva zakladné problémy — vplyv ruSenia
vytvaraného menicmi na kolajové obvody a vysokofrekvencné rudenie vytvarané impulznym charakterom €innosti.

Pocas rieSenia projektu bolo preukazané, Ze polovodi€ové meniCe pouzivané na zelezniCnych vozidlach na
pomocné pohony a pod. G&ely nemdzu svojou &innostou vplyvat na kolajové obvody pouZivané na tratiach ZSR
pokial je zabezpeCena zhoda ich vlastnosti s harmonizovanymi normami na elektromagneticki kompatibilitu
zariadeni pouzivanych v Zelezni€¢nej doprave. Zasadny vplyv na kofajové obvody mézu mat' vykonové polovodic¢ové
menice napajania trakCnych motorov. To sa vSak javi ako samostatna téma buducich vyskumnych projektov.

Pre rieSenie problematiky potlaCania vysokofrekvenéného rusenia vytvaraného polovodi€¢ovymi meniémi bola
navrhnuta a overena metodika modelovania uc€inkov odrusovacich prostriedkov tychto meniov, predovsetkym
vystupnych filtrov. V su&astnosti pouzivané algoritmy podcitatového modelovania polovodi¢ovych menicov
a filtranych prvkov boli preverené realnymi meraniami parametrov obvodov, ako aj meraniami overujucimi EMC
vlastnosti zariadeni s polovodiCovymi meniémi z produkcie rieSitelského pracoviska. Dostatoéna zhoda vysledkov
merani a s vystupmi pocitaCovych simulacii poskytuje moznost pocitacovej predikcie vlastnosti realnych systémov,
zvySuje kvalitu navrhovanych meni¢ov z hlfadiska EMC, umozZiiuje najst optimélne obvodové zapojenia atym
urychluje a zefektivriuje cely proces vyvoja.
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The aim of this project was to solve the problematic of EMC of electrical devices used in railway transport. It
concerns on sources of voltage, converters, inverters, used electric energy from trolley wires (25 kV, 3 kV), which
adapt to requirements of devices placed at carriages (lighting, air conditioning and so on.), eventually in electric
locomotive, especially on feeding of auxiliary drives. Each of noted electric devices must fulfil requirements of EMC
standard primarily from the point of view of emitting of the disturbance. There are two main problems — the effect of
disturbance from invertors to the track circuits and high frequency disturbance arising from impulse character of
activity.

During solving this project was demonstrated that the semiconductor converters used at railway vehicles and
auxiliary drives and similar purposes can not affect by its operation on track circuits used on the lines of ZSR as is
ensured their properties with the harmonized standards for electromagnetic compatibility of equipments used in
railway transport. Major impact on the track circuits may have a power semiconductor converters power for traction
motors. However this appears as a separate topic for future research projects.

For solving problematic of the suppression of disturbance generated by semiconductor converters was
proposed and tested methodology for modelling of the effects of anti-disturbance devices of these converters,
notably the output filters. The algorithms currently used in computer modelling of semiconductor converters and filter
elements was reviewed by real measuring of circuits parameters, as well as measurements for verification of EMC
characteristics of devices by semiconductor converters produced by solvers workplace. Sufficient matching results of
measurements with outputs from computer simulation provide the possibility of 'computer prediction of properties of
real systems, increases the quality of the proposed converters from point of view of EMC and allows to find' optimal
circuits connections and thus accelerates and streamlines the entire process of development.
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