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7. Brki¢

Pantographs type “OSM 1000" for electric train traction of Croatian Railways

During the past several years the preconditions have been created for Croatian Railways to
standardise the construction of the pantograph for both systems of power supplies for electric
traction. Apart from experts in the field of traction, catenary experts also took part in defining
the technical requirements for the new type of pantograph, in the testing and bringing of the
final score on suitability.

Due to a shortage of spare parts, the spare parts of the pantograph company “Minel” were
replaced with spare parts produced by “Munjel” of Samobor, and in May 1999, “Munjel”
offered Croatian Railways their first pantograph under the standard marking OSM which was
mounted on the monophase electric locomotive 1 142-012.

In the year 2000, Croatian Railways approved the mounting of pantograph OSM 1000/3 on
electric locomotives of the 1 061 series.



SAZETCI STRUCNIH RADOVA

1. Presecki-Jurkovi¢
Elektrifikacija zeljezni¢kih pruga na lickom smjeru Zagreb- srednji Jadran

Elektrifikacija zeljezni¢kih pruga znadi njihovo opremanje onim elektricnim
postrojenjima i uredajima koja su neophodna za odvijanje elektricne vuce vlakova. U
predmetnom radu govori se o elektrifikaciji postojecih Zeljezni¢kih pruga na smjeru Zagreb -
srednji Jadran, a koji ¢ine ZeljezniCke pruge: Zagreb - OStarije, OStarije - Split, Perkovi¢ -
Sibenik i Knin - Zadar.

Buduc¢i da je pruga Zagreb - OSstarije veC elektrificirana, glavna pozornost u radu
odnosi se na elektrifikacije pruga koje do sada nisu elektrificirane. U tu svrhu daje se prikaz
idejnih rjeSenja stabilnih postrojenja elektricne vuce i to prvenstveno postrojenja za
snabdijevanje elektricnom energijom, a to su elektrovuéne podstanice i priklju¢ni dalekovodi
od 110 kV pomocéu kojih su one prikljuéene na elektroprivredni energetski sustav. Kod te
obrade uzete su u obzir sve varijante rekonstrukcije i modernizacije "licke" pruge u
postoje¢em koridoru prema idejnim gradevinskim rje$enjima uz maksimalno uvazavanje
izgradnje novih Zeljezni¢kih pruga na mjestima odvajanja ili pribliZzavanja postojecoj trasi.

Takoder u radu su obradena i sva ostala postrojenja elektricne vuée i to: kontaktna
mreza, postrojenja za sekcioniranje, sustav daljinskog upravljanja te dionice za odrZzavanje tih
postrojenja.

Obradeni su razmjeStaji svih postrojenja duz pruga i prikljuéne tocke na
elektroprivrednu mrezu na naponskoj razini od 110 kV.

Na osnovi cjelokupne obrade daju se zbirni prikazi po vrstama postrojenja i po
prugama u odgovarajucim tablicama i slikama.

2. Janjanin i dr.
KoriStenje MATLABA u analizi mjernih podataka s ispitnog vlaka

Mjerenja dinamickih veli¢ina u sustavu vozilo - pruga s ispitnim vlakom Pendolino ETR-470-
ZERO na pruzi Zageb — Rijeka obavljana su uspje3no u viSe navrata, a analiza ponaSanja
sustava s nagibnim vlakom Pendolino i kod povec¢anih brzina voznje dala je pozitivhe
rezultate.

U ovom radu ne analiziraju se ti rezultati, ve¢ se prezentiraju mogucnosti finije i dublje
analize stvarnih rezultata mjerenja uz koriStenje MATLABA. Pokazana je lakoca,
sveobuhvatnost i jednostavnost grafickih predo€avanja i numerickih analiza, Sto u slucaju
uzetih mjernih podatataka, ali i drugih mjernih podataka u digitalnom obliku, omogucava taj
mocéni softverski alat. Kako je dublja analiza podataka pokazala neke manje nelogi¢nosti u
odabranim mjernim podacima, o€ekuju se i daljnje rasprave s izvodacem mjerenja. Ovaj rad
namijenjen je i kao osnova za proSirenje propisanog izvjestaja iz toCke 7 Upute UIC 518.
Programski alat MATLAB vrlo je mocan i primijenljiv u Sirokom podruéju primjene matematike
i grafickih prikazivanja veli€ina i njihovih odnosa, a zajedno sa SIMULINK-om nezamijenljiv je
za istrazivanja simulacijama i za optimiranja rjeSenja u tehnolosko-tehni¢kim, ekonomskim i
drugim sustavima.

3. Dr. Dragi¢:

Prilog istrazivanja boljeg internog i eksternog zeljeznickog povezivanja Srednje
Dalmacije

U predoCenom istrazivanju komplikacijskim pristupom dolazi se do svojevrsne kombinacije
nekoliko varijantnih rieSenja, a u cilju znatno boljeg ukupnog (eksternog i internog)
zeljezniCkog povezivanja srednje Dalmacije, koje je realno izvedivo u narednih desetak
godina.

Kombinacija nove integralne varijante polazi od modernizirane licke pruge na potezu Ogulin -
Gracac te nove brze pruge Gradéac - IvoSevci - Sibenik - Kastel Stari. Uspostavom takve



zeljezniCke veze u velikoj mjeri skracuju se daljinski i vremenski brojne relacije iz
unutrasnjosti (Zagreb) prema Dalmaciji, kao i izmedu samih dalmatinskih gradova, $to je u
sadasnjim okolnostima prakti¢no neiskoristena veza.

Unato€ tomu $to je na licko-dalmatinskom podrucju dostignuta gusto¢a cestovne mreze 15
puta veca od zeljeznitke, svejedno se u narednih desetak godina predvidaju gotovo 3 puta
veca ulaganja u nove ceste, nego u Zeljeznicke pruge, uklju€ujuéi identificiranu varijantnu
kombinaciju. Uz takvu disproporciju stanja i predvidenog ulaganja u cestovne i ZeljezniCke
prometnice, s jedne te sve dokazane eksterne i drustvene prednosti Zeljezni¢kog prema
cestovnom prometu s druge strane, predvidena investicijska ulaganja u ZeljezniCke pruge,
objektivno se trebaju smatrati prioritetnijim.

4. BlaZevic¢ i dr.

Metoda odredivanja polozaja nehomogenih mjesta na telekomunikacijskim i
energetskim kabelima

U tekstu je opisana metoda odredivanja nehomogenih mjesta na prijenosnim linijjama poput
telekomunikacijskih kabela, zasnovana na refleksiji mikrovalnog signala od priklju¢enog
opterecenja. Specijalni slu€ajevi prekida, kratkog spoja na liniji, odvoda i prilagodenja
analizirani su uz prikaz odgovarajuéih oscilograma i dijagrama.

5. Stanisic¢
Sanacija i modernizacija elektroagregatskih postrojenja za napajanje signalnih i
telekomunikacijskih uredaja

Elektroagregatska postrojenja za napajanje SS i TK uredaja rezervni su izvori napajanja koji
se automatski aktiviraju kod nestanka primarnog napajanja iz distributivhe mreZe. Stoga se
od njih zatijeva visoka ispravnost i stalna pogonska raspoloZivost.

Temeljem tehni¢kog pregleda i isipitivanjem funkcionalnosti postrojenja analizirano je stanje
po svim relevantnim segmentima postrojenja i predloZen program sanacije.

Takoder je prikazanao jedno cjelovito tehnicko rieSenje napajanja SS i TK uredaja putem
distributivne mreZe i elektoragregatskog postrojenja.

6. Salihovi¢-Gacanin

Metodologija utvrdivanja podobnosti vagon cisterne u eksploataciji

Vagon cisterne, kao transportno sredstvo za prijevoz opasnih materija, pored djelovanja
radne materije, izloZzene su i dodatnim rizicima transporta, Sto uvjetuje odvijanje niza procesa
i na ugradenim materijalima.

U ovom dClanku dana je metodologija utvrdivanja trenutne pouzdanosti vagona cisterne i
ocjene njene podobnosti za daljnju eksploataciju kroz sagledavanje uzroka mogucih
oStecenja vagona cisterne u eksploataciji.

6. Brki¢

Pantografi tipa «OSM 1000» za elektri€na vuéna vozila Hrvatskih Zeljeznica

Tijekom proteklih nekoliko godina stvoreni su preduvjeti da Hrvatske Zeljeznice
standardiziraju izvedbu pantografa za oba sustava napajanja elektricne vuce.

Pri definiranju tehnickih zahtjeva za novi tip pantografa, ispitivanju i donoSenju konaéne
ocjene o podobnosti, pored stru¢njaka vuce sudjelovali su i stru¢njaci za kontaktnu mrezu.
Zbog nestasice rezervnih dijelova najprije se pristupilo supstituciji rezervnih dijelova
pantografa tvrtke "Minel", rezervnim dijelovima proizvedenim u tvrtki "Munjel" iz Samobora,
da bi tvrtka "Munjel"u svibnju 1999. ponudila HZ-u svoj prvi pantograf pod tipskom oznakom
OSM koji je ugraden na monofaznu elektri¢nu lokomotivu 1 142-012.

Hrvatske Zeljeznice 2000. godine odobrile su ugradnju pantografa OSM 1000/3 na elektri¢ne
lokomotive serije 1 061.



SUMMARIES
1. Stanisi¢

The rehabilitation and modernisation of the electro-aggregate facilities for supplying electric
power to signal and telecommunications devices

The electro-aggregate facilities for supplying electric power to signal and telecommunications
devices are reserve electric power sources which are automatically activated when primary
electric supplies from the distribution network are cut off. These facilities, therefore, must
always be in good working order with constant operating availability.

On the basis of technical inspections and testing of the working order of the facilities, the
condition of all relevant segments of the facilities is analysed and a rehabilitation programme
is proposed.

An integral technical solution for supplying signal and telecommunications devices with
electric power via the distribution network and electro-aggregate facilities is also presented.

2. Janjanin and others

The use of MATLAB in the analysis of measuring data from the test train

The measuring of parameters in the vehicle-track system with the test train Pendolino ETR-
470-ZERO on the Zagreb — Rijeka line was conducted successfully on several occasions and
the analysis of the behaviour of the system with the Pendolino tilting train, even at increased
speeds, gave positive results.

This work does not analyse these results but rather presents the possibilities of a finer and
more in-depth analysis of the actual measuring results using MATLAB. The ease,
comprehensiveness and simplicity of the graphic presentation and numerical analyses is
presented, which, in the case of the obtained measuring data, but also other measuring data
in digital form, is made possible by this powerful software. As the in-depth data analysis
showed some minor illogicalities in the selected measuring data, further discussions with the
company that performed the measuring are expected. This work is also intended as a basis
for the extension of the mandatory report from point 7 of the UIC 518 Instructions.

The MATLAB programme is indeed powerful and may be applied in the wide field of
mathematic applications and the graphic presentation of sizes and their relations. Together
with SIMULINK it is irreplaceable in research using simulations and for optimising solutions in
technological-technical, economic and other systems.

3. Blazevi¢ and others

The method of determining the position of inhomogeneous spots on telecommunications and
electric power cables

The text describes the method used to determine the inhomogeneous spots on transmission
lines such as telecommunications cables, based on the reflection of microwave signals from
connected load. Special cases of power cuts, short circuits on the line, drain and adjustments
are analysed with a presentation of corresponding oscillograms and diagrams.

4. Dr. Dragi¢

A contribution to the research into better internal and external rail connections in central
Dalmatia



A complicational approach in the presented research is used to obtain a specific combination
of several variant solutions, in the aim of a significantly better total (external and internal) rail
connection of central Dalmatia, which is realistically achievable in the next ten years.

The combination of the new integral variant starts with the modernised Lika line on the Ogulin
— Gracac section and the new high-speed track Gragac — IvoSevci — Sibenik — K. Stari. The
establishment of such a railway connection shortens, to a large extent, the distance and time
it takes to get to Dalmatia from the interior (Zagreb), as well as between Dalmatian towns
themselves, which under current circumstances is a practically unused connection.

Despite the fact that the density of road traffic in the Lika — Dalmatia region is 15 times
greater than that of rail traffic, investments in new roads are being planned for the next ten
years which are 3 times higher than for railway lines, including the identified variant
combination. With such a disproportionate state and the proposed investments in road and
rail lines on the one hand, and all the proven external and communal advantages of rail over
road traffic on the other hand, the proposed investments in railway lines should objectively be
given priority.

5. Salihovi¢-Gadanin

The methodology of determining the suitability of tank wagons in exploitation

Tank wagons, as a means for the transportation of dangerous substances, are not only
exposed to the action of the working materials but are also subject to additional transport
risks therefore making it necessary to carry out a series of processes on the construction
materials.

By reviewing the many possible causes of damage to the tank wagons, this paper presents
the methodology for determining the immediate reliability of the tank wagons as well as for
assessing their suitability for future use.

6. Presedki-Jurkovi¢

Electrification of railway lines on the Lika route Zagreb — central Adriatic

The electrification of railway lines means their equipping with electrical facilities and devices
that are necessary for the running of electric train traction. This work examines the
electrification of the existing railway lines in the direction of Zagreb — central Adriatic that are
composed of the following lines: Zagreb — Ostarije, O3tarije — Split, Perkovi¢ — Sibenik and
Knin — Zadar.

Since the Zagreb — Ostarije line is already electrified, the main attention in this work is
focused on the lines that have not yet been electrified. With this aim in mind a project solution
of electric traction fixed installations is given and this primarily installations for electric power
supplies which include feeding stations and connecting power transmission lines of 110 kV
with the aid of which they are connected to the electric power supply system. The elaboration
takes into consideration all the variants of reconstruction and modernisation of the Lika line in
its present corridor according to the civil engineering solutions, fully taking into account the
construction of new railway lines in places where they deviate from or keep to the existing
route.

This work also elaborates on all other electric train traction including: catenary, track
sectioning cabins, remote control systems and sections for installation maintenance.

Also elaborated are the lay out of all the installations along the lines and connection points
onto the electric power supply network on the voltage level of 110 kV.

On the basis of the entire elaboration, a collective presentation is given in corresponding
tables and figures, according to type of facility and track.
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