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Postovani citatelji,

pred vama je novo izdanje Godisnjeg izvjes¢a Rudarsko-geolos-
ko-naftnoga fakulteta (RGNF-a) Sveucilista u Zagrebu, kojim smo
Zeljeli prikazati najznacajnije aktivnosti i dogadanja na nasem Fa-
kultetu u protekloj akademskoj godini.

MoZemo se pohvaliti da smo i protekle akademske godine bili
izrazito aktivni u svim podrucjima rada i djelovanja Fakulteta.
lako smo vec dulje vrijeme suoceni s brojnim izazovima iz vanj-
skoga okruzenja, poput smanjenoga financiranja visokih ucilista,
postigli smo vidljiv napredak prema ostvarenju strateskih ciljeva
razvoja nastavnoga, znanstvenoistrazivackoga i stru¢noga rada
na RGNF-u.

Prije svega, pokrenuli smo proces izrade standarda zanimanja i
kvalifikacija te unaprjedenja studijskih programa RGNF-a u okvi-
ru projekta “Uspostava visokoobrazovnih sTAndarda kvalifikacija
i zanimanja u sektoru Rudarstva, Geologije i kEmijske Tehnolo-
gije” (TARGET). U cilju ja¢anja medunarodne prepoznatljivosti
nasih studijskih programa pokrenuli smo postupak njihove akre-
ditacije pri Europskoj federaciji nacionalnih inZenjerskih udru-
Zenja (engl. European Federation of National Engineering Asso-
ciations, FEANI). Znacajno smo ojacali promidzbene aktivnosti
usmjerene na povecanje interesa buducdih studenata za upis
na na$ Fakultet, a kroz realizaciju projekta “A New Energy Cul-
ture: Sustainability and Territories”, financiranog u okviru pro-
grama Erasmus+ Europske unije, promoviramo svoje studijske
programe medu najboljim ucenicima srednjih Skola u Republici
Hrvatskoj. UcCinili smo i znacajne pomake na podizanju kvalitete
studentskoga standarda, kao i na dostupnosti resursa za ucenje
nasim studentima.

Znacajan iskorak prema povecanju opsega i kvalitete znanstve-
noistrazivackoga i stru¢noga rada na Fakultetu napravili smo for-
miranjem Fonda za razvoj RGNF-a, kojim smo svojim znanstve-
nicima stavili na raspolaganje financijska sredstva za povecéanje
njihove znanstvene i izdavacke produktivnosti, za prijavljivanje
kompetitivnih znanstvenih projekata te za infrastrukturno ure-
denje fakultetskih laboratorija i njihovu akreditaciju. lzuzetno je

Uvodna rijec dekana
Foreword by the dean

Dear Readers,

I am pleased to introduce you to a new issue of the Annual Re-
port of the Faculty of Mining, Geology and Petroleum Engineer-
ing, University of Zagreb in which we would like to present the
most important activities and events at our Faculty during the
previous academic year.

We are very proud to say that we were very active in all the areas
of our work. Although we faced numerous challenges that were
imposed to us, as insufficient funding of higher education institu-
tions, we achieved a visible progress towards fulfilling strategic
goals, i.e. the development of teaching, research and profession-
al work at our Faculty.

Firstly, we started the process of establishing standards for qual-
ifications and enhancing quality of study programmes within the
project: «Establishing standards for higher education qualifica-
tions in the fields of mining engineering, geology and chemical
technology (TARGET)”. In order to increase international recog-
nisability of our study programmes, we have started the accred-
itation procedure at the European Federation of National Engi-
neering Associations (FEANI). We put substantial efforts in the
promotion of our study programmes in order to increase the in-
terest among potential future students. Through «A New Energy
Culture: Sustainability and Territories”, a project funded within
Erasmus+ programme, we will promote our study programmes
among the best high-school students. So far, we have substan-
tially improved students standard.

An important step towards increasing the range and quality of
our research was made by establishing the Fund for the Devel-
opment of the Faculty of Mining, Geology and Petroleum Engi-
neering. Thus, we provided funds to increase the research and
publishing opportunity of our researchers, as well as the funds
needed for laboratories’ infrastructure and their accreditation.
We are very proud to emphasise that our Faculty acts as a co-
ordinator of six faculties of the University of Zagreb in the inter-
national consortium of eminent European universities, institutes
and successful companies whose proposal was designated as
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vazna i Cinjenica da je medunarodni konzorcij priznatih europ-
skih sveucilista, instituta i gospodarskih subjekata, u kojemu je
RGNF aktivni sudionik kao koordinator $est sastavnica Sveucilista
u Zagrebu, pobijedio na natjecaju KIC “Raw materials” Europsko-
ga instituta za tehnologiju. Time smo dobili jedinstvenu priliku da
ojatamo svoje znanstvenoistraZivacke i laboratorijske kapacite-
te, kao i medunarodnu prepoznatljivost Fakulteta. Prvi rezultati
vec su vidljivi, jer smo postali partner na medunarodnom pro-
jektu u okviru programa Obzor 2020 (okvirnog programa EU-a
za istrazivanje i inovacije na temu razvoja politike gospodarenja
mineralnim sirovinama u Europskoj uniji). U pripremi su i drugi
projekti, medu kojima je potrebno izdvojiti projekt VIRTULAB, u
koordinaciji RGNF-a, koji ima za cilj jacanje znanstvenoistrazivac-
kih kapaciteta petnaest laboratorija na pet sastavnica Sveucilista
u Zagrebu. Kroz ovaj projekt predvideno je uspostavljanje Sveu-
CiliSnoga istrazivackog centra za primarne i sekundarne sirovine,
sto bi moglo pridonijeti kako jacanju infrastrukturnih kapaciteta,
a time i znanstvene izvrsnosti, prepoznatljivosti i konkurentnosti
RGNF-a u Europskom istrazivackom prostoru, tako i ve¢im mo-
gucénostima komercijalizacije rezultata znanstvenih istrazivanja i
prakticne primjene inovacija u gospodarstvu.

Nadam se da ¢ete u ovom izvjeS¢u o radu RGNF-a za ak. god.
2014./2015. pronaci korisne i zanimljive informacije o RGNF-u, o
nasim studijskim programima, o znanstvenoistrazivackom radu,
o fakultetskim zavodima i laboratorijima. U izradi ovoga izvjesca
sudjelovali su mnogi nasi djelatnici, narocito ¢lanovi Odbora za
promidzbu RGNF-a, i na tome im ovom prilikom zahvaljujem.
Koristim ovu priliku i da zahvalim svim djelatnicima Fakulteta
na suradnji i na njihovu savjesnom i predanom radu u protekloj
akademskoj godini. Posebnu zahvalu upucujem svojim najblizim
suradnicima, prodekanicama prof. dr. sc. Katarini Simon i doc. dr.
sc. Sibili Borojevi¢ Sostari¢ te prodekanu izv. prof. dr. sc. Mariju
Dobrilovicu, na velikoj pomodi i potpori tijekom mojeg prvog de-
kanskog mandata.

S postovanjem,
Dekan
Izv. prof. dr. sc. Zoran Naki¢

KIC «Raw Materials” of the European Institute of Innovation and
Technology (EIT). That is an excellent opportunity for our Facul-
ty to strengthen our research and laboratory capacities, as well
as increase the international recognisability. The first results are
already visible, as we have become a partner in an international
project within Horizon 2020 — The Framework Programme for Re-
search and Innovation, on the topic of the development of policy
for raw materials management in the European Union. Among
other projects that are at the preparation stage, we would like
to single out VIRTULAB project, coordinated by our Faculty, with
the goal of increasing research capacities of fifteen laboratories
at five faculties of the University of Zagreb. Another goal of this
project is establishing of the University research centre for pri-
mary and secondary raw materials. We expect it to contribute
both to strengthening infrastructure capacities, hence scientific
excellence, recognisability and competitiveness of our Faculty in
the European Research Area, and to increasing opportunities for
commercialization of research results and applying innovations
in the industrial sector.

| hope that this Annual Report provides useful and interesting in-
formation on our study programmes, research departments and
laboratories. | would like to thank all the employees of the Facul-
ty, especially the members of the Faculty Promotion Committee
for their contribution in preparing this report.

| use this opportunity to thank all the employees of our Faculty
for their cooperation and hard work during the last academic
year. | would also like to thank my closest associates, vice-deans
Prof. Katarina Simon, Asst. Prof. Sibila Borojevic¢ Sostari¢ and As-
soc. Prof. Mario Dobrilovic, for their help and support during my
first mandate as the dean of the Faculty of Mining, Geology and
Petroleum Engineering.

Yours sincerely,
Dean
Assoc. Prof. Zoran Nakic¢
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Rudarsko-geolosko-naftni fakultet
Faculty of Mining, Geology and Petroleum Engineering

1.1. O Fakultetu

Rudarsko-geolosko-naftni fakultet visoko je uciliste u sastavu
Sveucilista u Zagrebu, koje ustrojava i izvodi sveucilisne studije te
se bavi znanstvenim i stru¢nim radom u znanstvenom podrucju
tehnickih znanosti - znanstveno polje rudarstvo, nafta i geolos-
ko inZenjerstvo (jedini u Republici Hrvatskoj) i u znanstvenom
podrucju prirodnih znanosti - znanstveno polje geologija (jedan
od dva fakulteta u Republici Hrvatskoj).

1.1.1. Djelatnost Fakulteta

Rudarsko-geolosko-naftni fakultet Sveucilista u Zagrebu pravna
je osoba, upisana u registar Trgovackog suda u Zagrebu, i to u
Upisnik znanstvenih organizacija te u Upisnik visokih ucilista.
Temeljni je op¢i akt Fakulteta Statut Rudarsko-geolosko-naftnog
fakulteta (procisceni tekst) iz 2006. godine.

Djelatnosti su Fakulteta, prema Odluci o nacionalnoj klasifikaciji
djelatnosti (NN RH br. 3/97):

— visoko obrazovanje

— izdavanje knjiga

— izdavanje Casopisa i periodickih publikacija

— ruSenje gradevinskih objekata i zemljani radovi

— pokusno busenje i sondiranje terena za gradnju

— izrada baza podataka i upravljanje njima

— istrazivanje i eksperimentalni razvoj u prirodnim, tehnickim i
tehnoloskim znanostima

— arhitektonske djelatnosti i inZenjerstvo te s njima povezano
tehnicko savjetovanje

— tehnicko ispitivanje i analiza

— djelatnost knjiznica i arhiva

— strucni poslovi zastite okolisa

— hidrogeoloska istrazivanja i geofizi¢ka istrazivanja.

1.1. About the Faculty

Faculty of Mining, Geology and Petroleum Engineering is a higher
educational institution within the University of Zagreb. The Faculty
organizes and conducts academic studies while engaging in the
scientific work in the domain of engineering sciences- including
the scientific fields of mining, petroleum and geological engineer-
ing, making it the only Faculty in Croatia to do so- as well as in the
domain of natural sciences- including the scientific fields of geol-
ogy, making it one of the two faculties within Croatia that do so.

1.1.1. Faculty operations

University of Zagreb’s Faculty of Mining, Geology and Petroleum
is a legal entity, registered at the Commercial Court in Zagreb
in the register of scientific organizations and in the register of
higher education institutions. Internal regulation of the Faculty
is provided by the Statute of the Faculty of Mining, Geology and
Petroleum Engineering established in 2006.

According to the decision on the national classification of activi-
ties (NN RH no. 3/97), the activities of the Faculty are as follows:

— higher education

— book publishing

— publishing of journals and periodicals

— demolition of buildings and earthworks

— test drilling and sounding for construction purposes

— database creation and their management

— research and experimental development in natural, technical
and technological sciences

— architectural engineering and related technical consultancy

— technical testing and analysis

— archives and library operations

— expert environmental protection activities

— hydrogeological and geophysical investigations and research.
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1.1.2. Ustroj Fakulteta

Upravu Fakulteta Cine dekan, tri prodekana i Fakultetsko vijece.
Dekan zastupa i predstavlja Fakultet, donosi poslovne odluke su-
kladno propisima, predsjedava Fakultetskom vije¢u i provodi nje-
gove odluke, provodi odluke Senata, vije¢a podrucja Sveucilista
te obavlja i druge poslove utvrdene zakonom, Statutom Sveucili-
Sta u Zagrebu, Statutom Rudarsko-geolosko-naftnog fakulteta te
drugim opc¢im aktima Sveucilista i Fakulteta.

Dekan je Rudarsko-geolosko-naftnoga fakulteta Sveucilista u Za-
grebu izv. prof. dr. sc. Zoran Naki¢. Dekanu u radu pomazu tri
prodekana: prof. dr. sc. Katarina Simon, prodekanica za nastavu
i studente, doc. dr. sc. Sibila Borojevi¢ Sostari¢, prodekanica za
znanost i medunarodnu suradnju, i doc. dr. sc. Mario Dobrilovi¢,
prodekan za financije i poslovanje.

Fakultetsko je vijece struc¢no vijece Fakulteta koje Cine svi na-
stavnici izabrani u znanstveno-nastavna i nastavna zvanja, pred-
stavnici suradnika i stru¢nih suradnika te predstavnici studenata
preddiplomskih, diplomskih i poslijediplomskih studija. Fakultet-
sko vijece donosi Statut i ostale opce akte Fakulteta, bira dekana
i prodekane, pokrece i provodi postupke izbora u znanstvena,
znanstveno-nastavna, nastavna i suradnicka zvanja, donosi pro-
racun i zavrsni racun Fakulteta, odlucuje o svim pitanjima veza-
nim za nastavnu, znanstvenu i stru¢nu djelatnost Fakulteta te
obavlja druge poslove utvrdene zakonom, Statutom Sveucilista u
Zagrebu, Statutom Rudarsko-geolosko-naftnog fakulteta te dru-
gim opc¢im aktima Sveucilista i Fakulteta.

Temeljne su ustrojbene jedinice Fakulteta: zavodi, Centar infor-
macijske potpore, Knjiznica, TajniStvo i Racunovodstvo. Znan-
stveno-nastavna i stru¢na djelatnost Rudarsko-geolosko-naftnog
fakulteta odvija se u sedam zavoda i na jednoj katedri.

1.1.2. Faculty governance

Faculty administration consists of the dean, three vice deans and
the Faculty Council. Dean represents the Faculty, makes business
decisions in accordance with the regulations, presides the Fac-
ulty Council and implements its decisions, the decisions of the
Senate and the University Council while performing other tasks
stipulated by law, the Statute of University of Zagreb, the Statute
of Faculty of Mining, Geology and Petroleum Engineering and
other general rules of the University and the Faculty.

The dean of the Faculty of Mining, Geology and Petroleum En-
gineering in Zagreb is Assoc. Prof. Zoran Nakic, PhD. The dean is
assisted by three vice deans: Prof. Katarina Simon, PhD, vice dean
of academic affairs; Asst. Prof. Sibila Borojevi¢ Sostari¢, PhD, vice
dean for science and international cooperation; and Asst. Prof.
Mario Dobrilovic, PhD, vice dean for finance and business.

The Faculty Council consists of all the elected professors, rep-
resentatives of associates and assistants, and representatives
of the students of undergraduate, graduate and postgraduate
studies. Faculty Council passes the Statute and other general
regulations of the Faculty, elects the dean and vice deans, elects
and evaluates scientific and education grades of the staff, adopts
the budget of the Faculty, decides on all matters related to ac-
ademic, scientific and professional operation of the Faculty as
well as performs other activities stipulated by law, the Statute of
University of Zagreb, the Statute of Faculty of Mining, Geology
and Petroleum Engineering, and other general rules of the Uni-
versity and Faculty.

The constituent units of the Faculty are: Faculty Departments, In-
formation Support Centre, Central Library, Secretary’s Office and
Finance Department. Scientific and educational activities of the
Faculty occur within seven departments and one chair.

35 Administrativna
podrska/
Administrative
30 | support —
Department of
Mining and
25 Geotechnical
i i Department of Departme.nt of
Engineering Geophysical
Geology and .
Exploration
Geological o Mi
20 Engineering ana Mining
Deportment of - Surveying
i Marhemahc, Deportment of
15 informatics and Petroleum ~ Deportment of
Descriptive Engineering ~ Mineralogy,
Geometry Petrology and
10 D Mineral
epartment Resources
of Chemistry
1" .
5 Chair of
7 Joint Courses
1
0
Dekanat Zavod za Zavod za Katedra za Zavod za Zavod za Zavod za Zavod za Zavod za
matematiku, kemiju zajednicke rudarstvo i geologiju i naftno mineralogiju, geofizicka
informatiku i nastavne geotehniku geolosko inZenjerstvo petrologiju i istrazivanja i
nacrtnu predmete inZenjerstvo mineralne rudarska
geometriju sirovine mjerenja

Slika 1.1. Broj zaposlenika prema ustrojbenim jedinicama.
Figure 1.1. No. of employees according to organizaonal unit.
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1.1.3. Knjiznica je tijekom akademske godine 2014./2015., uz
vec uobicajen priljev od dvjestotinjak ocjenskih radova (zavrsni,
diplomski i doktorski radovi u tiskanom obliku te zbirka diplom-
skih i doktorskih radova u elektronickom obliku), obogatila svoj
fond novim udZbenicima tiskanim u nakladi naseg Fakulteta.
Nasi profesori autori su sveucilisnih udzbenika i priru¢nika koji su
obvezna literatura za predmete na razlicitim smjerovima preddi-
plomskog i diplomskog studija te predstavljaju veliku i dobrodos-
lu pomo¢ studentima u ucenju. Navodimo nekoliko najnovijih
naslova i njihove autore: “Proizvodno inZenjerstvo nafte i plina”,
autor Marin Cikes; “Statistika u geologiji”, autori Tomislav Malvi¢,
Gordana Medunic¢ (u suradnji s Prirodoslovno-matematic¢kim fa-
kultetom Sveucdilista u Zagrebu); “Geologija i istraZivanje lezista
ugljikovodika”, autori Josipa Veli¢, Tomislav Malvi¢, Marko Cvet-
kovi¢; “Opca geologija”, autor Davor Paveli¢. Ovom prilikom isti-
¢emo i dva naslova nasih profesora, koja su ve¢ dozivjela i druga,
dopunjena izdanja i kojima se, uz studente naseg Fakulteta, kao
obveznom nastavnom literaturom koriste i studenti Agronom-
skog i Sumarskog fakulteta. To su udzbenici “Hidrologija” autora
Ranka Zugaja (2. izd. 2015.) i “Op¢a mineralogija” autora Dragu-
tina Slovenca (2. izd. 2014.).

1.1.3. Library. During the academic year of 2014/2015, alongside
with the normal influx of around 200 graded theses (final theses,
master’s theses and doctoral theses in printed form as well as the
collection of master’s and doctoral theses in electronic form), the
Library managed to enrich its fund with new textbooks printed by
our Faculty. Our teachers are the authors of University textbooks
and handbooks used as obligatory literature for various courses
at both pregraduate and graduate levels. These textbooks and
handbooks represent a great and welcome help to our students in
their studies. Some of the latest authors and titles are: “Production
oil and gas engineering” by Marin Cikes; “Statistics in Geology” by
Tomislav Malvi¢ and Gordana Medunic (in cooperation with the
Faculty of Sciences, University of Zagreb), “Geology and the explo-
ration of carbohydrate beds” by Josipa Velic, Tomislav Malvi¢ and
Marko Cvetkovi¢; “General Geology” by Davor Pavelic. We would
also like to mention two textbooks written by our teachers that
have already been republished and amended and which are used
as obligatory literature not only by the students of our Faculty but
also by the Faculty of Agriculture and the Faculty of Forestry. The-
se are “Hydrology”by Ranko Zugaj (2nd edition 2015) and “Gene-
ral Mineralogy” by Dragutin Slovenec (2nd edition 2014).

1.1.4. Centar informacijske potpore (CIP) ustrojen je radi obav-
ljanja poslova informacijske potpore, odrzavanja i nadogradnje
racunalne mreze i organiziranja zajednickih racunalnih resursa, a
izraduje i tehnicke specifikacije za potrebe nabave raznih IT uslu-
ga. Voditelj CIP-a je doc. dr. sc. Dalibor Kuhinek.

Tijekom akademske godine 2014./2015. na postoje¢u mreznu
stranica Fakulteta postavljen je intranet, izradena je mreina
stranica RGNF-a na engleskom jeziku i postavljen je novi vatro-
zid, ¢ime se povecava sigurnost na mrezi Fakulteta. Dekanat je
opremljen novim ra¢unalima. Takoder, u sklopu projekta TARGET
opremljena je nova racunalna predavaonica sa 17 (16 + 1) novih
racunala. Knjiznica je opremljena s Cetiri nova racunala za rad
studenata.
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1.1.4. Information Technology Support Centre is managed by the
head appointed by the dean, based on the Faculty Council’s re-

commendation. The purpose of CIP is to provide informational
support, IT support and the organization of joint IT resources.
Asst. Prof. Dalibor Kuhinek, PhD, is the head of the Information
Technology Support Centre.

In the course of the 2014/2015 academic year, the existing web
page of the Faculty was upgraded by adding Intranet, the Fac-
ulty’s English web page was designed and a new firewall was
installed, thus adding to the safety of the Faculty’s information
network. The Deanery was equipped with new computers. Also,
within the scope of the TARGET project, a new computer class-
room was equipped with 16+1 new computers. The Library re-
ceived 4 new computers intended for students’ work.
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1.2. Sustav upravljanja kvalitetom (SUK)

Sustav upravljanja kvalitetom (SUK), sukladno zahtjevima norme
HRN EN ISO 9001, provodi se na RGN fakultetu od 2007. godine
za administrativne usluge (vezano uz akademsko obrazovanje,
znanstvenoistrazivacki rad i suradnju s gospodarstvom te uprav-
lianje Fakultetom). Priruc¢nik kvalitete RGNF-a osnovni je doku-
ment koji propisuje odgovarajuce postupke vezane za ostvariva-
nje administrativnih usluga.

Tijekom 2013. certifikacijska ku¢a Det Norske Veritas (DNV) oba-
vila je vanjski recertifikacijski audit SUK-a te je ishoden novi cer-
tifikat do 2016. godine. Politikom kvalitete i ciljevima kvalitete
definirana je uloga sustava upravljanja kvalitetom, a Fakultet se
obvezao prosiriti postojedi sustav upravljanja kvalitetom na sve
segmente svoje djelatnosti s pomoc¢u procedura i postupaka za
odobravanje, periodi¢no vrednovanje i pracenje svojih progra-
ma, projekata i kvalifikacija, Sto je ujedno i strateski cilj razvoja
RGN fakulteta do 2016. godine. Polazne osnove za nadogradnju
SUK-a RGN fakulteta daju postojeci zakonski propisi i drugi rele-
vantni dokumenti, a to su prije svega:

— Standardi i smjernice za osiguranje kvalitete u Europskom
prostoru visokog obrazovanja iz 2005. godine

— Zakon o osiguravanju kvalitete u znanosti i visokom obrazova-
nju (NN 45/09)

— Pravilnik o sustavu osiguranja kvalitete na Sveucilistu u Zagre-
bu iz 2012. godine.

Povjerenstvo za upravljanje kvalitetom i Tim za upravljanje kva-
litetom, uz predstavnika Uprave za kvalitetu, tijela su koja konti-
nuirano implementiraju, poboljsavaju i prilagodavaju te admini-
striraju sustav upravljanja kvalitetom RGN fakulteta.
Provodenjem unutarnjeg i vanjskog audita, kao redovite godisnje
kontrole sustava osiguravanja kvalitete u pruzanju administrativ-
nih usluga na Rudarsko-geolosko-naftnom fakultetu, utvrduje se
stanje primjene sustava osiguravanja kvalitete na RGNF-u te se
identificiraju mogucnosti i provode razliCiti postupci za unaprje-
denje kvalitete sukladno zahtjevima medunarodne norme HRN
EN 1SO 9001:2009. Uz izradu radnih uputa i pisanih postupaka
te obrazaca, u tijeku su i pripreme za prosirenje i punu imple-
mentaciju sustava osiguravanja kvalitete u nastavnoj djelatnosti.
Zadovoljstvo korisnika sustava prati se provodenjem anketa o
zadovoljstvu studenata i zaposlenika administrativnim uslugama
te, u nastavnom dijelu, sudjelovanjem u sveuciliSnoj studentskoj
anketi. Postojeci sustav upravljanja kvalitetom uspostavljen je i
dokumentiran, a dokumenti su dostupni na mreznim stranicama
Fakulteta. Obuhvacanje nastavnih i znanstvenih procesa susta-
vom upravljanja kvalitetom te povezivanje postojecih sustava
akreditiranih i ustrojenih laboratorija, sukladno normi HRN EN
ISO/IEC 17025:2007., daljnji su smjerovi za cjelovito upravljanje
kvalitetom na RGN fakultetu.

1.2. Quality management system

Quality management system, in accordance with the requirement
HRN EN ISO 9001, has been implemented since 2007 for adminis-
trative services (related to academic education, scientific research
work and industry collaboration as well as the management of the
Faculty). Quality Manual of Faculty of Mining, Geology and Petro-
leum Engineering is the document outlining the proper procedures
related to the realization of administrative services.

During 2013, certification agency Det Norske Veritas (DNV) con-
ducted an external recertification audit of the quality manage-
ment system and the Faculty obtained a new certificate until 2016.
Quality policies and quality objectives defined the role of the
quality management system and the Faculty committed to ex-
pand the existing quality management system to all segments of
its operations by means of the procedures and processes for the
approval, periodic evaluation and monitoring of its programs,
projects and qualifications. This, furthermore, is a strategic goal
of the development of the Faculty until 2016. Starting basis for
the improvement of the Faculty’s quality management system
is framed by exisiting legislation and other relevant documents,
primarily the following:

— Standards and guidelines for quality assurance in the Euro-
pean higher education area from 2005

— Law on quality assurance in science and higher education (NN
45/09)

— Policy on the quality assurance system of University of Zagreb
from 2012.

Commission for quality management and quality management
team, along with the representative of the directorate for the
quality, represent the bodies in charge with continuous imple-
mentation, improvement, adaptation and administration of
quality management system of the Faculty. Through both the
internal and the external audit as well as the regular annual
quality assurance system control for the area of administrative
service provision at the Faculty of Mining, Geology and Petro-
leum Engineering, the condition of quality assurance system at
the Faculty is determined and the room for possible improve-
ment is identified. Also, various actions are taken to improve the
quality in accordance with the demands of the international HRN
EN ISO 9001:2009 norm. Currently, work instructions and writ-
ten procedures and norms are being made which will help widen
and fully implement the quality assurance system in teaching.
Satisfaction of the system users regarding the administrative
service is monitored via surveys conducted among students and
employees while the academic aspect is assessed through the
implementation of the university student surveys. The existing
quality management system is well established and document-
ed. The documents are available on the Faculty’s website and
the results of satisfaction surveys with the dean’s office show
positive trends. Inclusion of academic and scientific processes
within the quality management system and linkage of existing
systems of accredited laboratories, in accordance with HRN EN
ISO/IEC 17025:2007, represent the next step in achieving a more
comprehensive quality management system.
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1.3. Zavodi

1.3.1. Zavod za rudarstvo i geotehniku

Osoblje
Staff
Nastavno osoblje 13
Teaching staff
Suradnicka zvanja
. 12
Research associates
Administrativno i pomoc¢no osoblje 6

Administrative-technical staff

Predstojnik Zavoda:
Doc. dr. sc. Zelimir Veinovié.

Podrucja znanstvenog interesa djelatnika Zavoda jesu eksploa-
tacija mineralnih sirovina (posebno arhitektonsko-gradevnog
i tehnickog kamena), industrijski eksplozivi i detonatori, stabil-
nost stijenske mase, primjena tehnika oplemenjivanja mineral-
nih sirovina u recikliranju i obradi otpada, trajnost i uporabivost
prirodnih i geosintetickih materijala u odlagalistima, mjerenje u
rudarstvu, umjeravanje mjerila, izrada automatiziranih mjernih
sustava, protueksplozijska zastita.

Tijekom protekle akademske godine djelatnici Zavoda sudjelovali
su na medunarodnim konferencijama EcoBalance 2014 u Japa-
nu i ISIE 2015 u Velikoj Britaniji, na medunarodnom rudarskom
kongresu IMCET2015 u Turskoj te na XVI. European Conferen-
ce on Soil Mechanics and Geotechnical Engineering — ECSMGE
2015 u Edinburghu. Objavljivali su znanstvene i stru¢ne radove
u domacim i medunarodnim znanstvenim i stru¢nim publikaci-
jama, a sudjelovali su i u izradi dvaju poglavlja knjige Handbook
of Research on Advancements in Environmental Engineering.
Poticali su znanstvenoistrazivacke interese i razvoj studenta kroz
mentorstvo zavrsnih i diplomskih radova te, temeljem suradnje
s kolegama iz Graz University of Technology, kroz sudjelovanje
na medunarodnoj konferenciji Geomechanics Colloquium u
Salzburgu, za Sto vec vise od pet posljednjih godina najbolji stu-
denti diplomskog studija rudarstva dobivaju po jednu potporu
(grant) Austrijskog drustva za geomehaniku (Oesterreichische
Gesellschaft fur Geomechanik). Na Zavodu je u protekloj godini
izraden i jedan od studentskih istrazivackih radova nagradenih
Rektorovom nagradom. Tijekom ak. god. 2014./2015. djelatni-
ci Zavoda sudjelovali su na medunarodnom zdruzenom studiju
“Geo-engineering and Water Management” (Soil Dynamics and
Geotechnical Earthquake Engineering) kao predavaci i kao Cla-
novi Vijeca. Zavod aktivno sudjeluje u radu Education committee
— Society of mining professors.

Zavod je partner na europskom projektu “Guidance for innova-
tion friendly minerals policy in Europe” (MIN-GUIDE) u okviru
poziva Horizon 2020 — the Framework Programme for Research
and Innovation (2014-2020) i radnog programa SC5-13c¢-2015
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1.3. Departments

1.3.1. Department of Mining and Geotechnical Engineering

Aktivnosti zavoda

Departments activity
Znanstveni projekti 6
Scientific projects
Novi stru¢ni projekti 75
New professional projects
Mentorstva disertacija
. 3

PhD supervising
Mentorstva diplomskih 20
MSc supervising
M snih

entorstva zavrsnih radova 28

BSc supervising

The Head of the Department:
Asst. Prof. Zelimir Veinovi¢, PhD

The area of scientific interest of the Department’s employees
are the exploitation of mineral raw materials, particularly archi-
tectural and building stone as well as technical stone, industrial
use explosives and detonators, rock mass stability, mineral pro-
cessing in recycling and waste management, the durability and
usability of natural and geosynthetic materials in waste disposal
areas, measuring in mining, calibration, design of automated
measuring systems, anti-explosion protection.

In the course of the previous academic year, the Department’s
employees attended international conferences EcoBalance 2014
in Japan, ISIE 2015 in Great Britain, the international mining
congress IMCET2015 in Turkey, the XVI. European Conference on
Soil Mechanics and Geotechnical Engineering — ECSMGE 2015,
in Edinburgh. They also published scientific and professional
papers in domestic and international scientific and professional
periodicals and contributed to the writing of two chapters of the
Handbook of Research on Advancements in Environmental Engi-
neering. They also encouraged the development of their students
by mentoring their graduation and Master’s theses and, on the
basis of collaboration with colleagues from the Graz University
of Technology, they participated in the international conference
entitled Geomechanics Colloquium in Salzburg. In the last five
years, the best students of the graduate study of mining have
been awarded one grant annually by the Austrian Geomechanics
Society (Oesterreichische Gesellschaft fur Geomechanik). One of
the students’ exploratory theses, which were awarded the Chan-
cellor’s Award, was also completed at the Department.

In the course of 2014/2015, the Department’s employees partic-
ipated as speakers at a joint international study “Geo-engineer-
ing and Water Management” (Soil Dynamics and Geotechnical
Earthquake Engineering) and also as Council members. The De-
partment participates actively in the work of the Education com-
mittee — Society of mining professors.

The Department is a partner on a European project entitled
“Guidance for innovation friendly minerals policy in Europe”
(MIN-GUIDE) within the Horizon 2020 — the Framework Pro-
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“Innovation friendly minerals policy framework”. U tijeku je pri-
prema za potpisivanje ugovora (Grant Agreement) izmedu Eu-
ropske komisije i partnera na projektu koji zapocinje 1. veljace
2016. godine. Djelatnici Zavoda pojedinacno su ukljuceni u me-
dunarodne projekte. Clanovi Zavoda djeluju u Panelu stru¢njaka
medunarodnog projekta INTRAW-International Observatory for
Raw Materials, ¢lanovi su upravljackog odbora Europske mre-
Ze za inovativne strategije dobivanja rijetkih i kriticnih metala
iz EE otpada ESSEM COST Action ES1407-ReCreew. Zavodu su
odobrene dvije financijske potpore istrazivanjima Sveucilista u
Zagrebu: Optimalizacija sustava povrsinske eksploatacije razvo-
jem racunalnog modela i Fizikalne i tehnicke znacajke eksploziva
smanjene gustoce.

Podrucja gospodarske djelatnosti Zavoda jesu izrada i revizija
rudarskih i geotehnickih projekata te projekata iz podrucja ople-
menjivanja mineralnih sirovina; izrada studija utjecaja na okolis;
projektiranje i nadzor busacko-minerskih radova u rudarstvu i
gradevinarstvu (tuneli, iskopi gradevinskih jama, iskopi trasa
autocesta, podvodna miniranja); rusenje objekata miniranjem;
opazanja utjecaja miniranja na okolinu; projektiranje i nadzor
vjetrenja rudnika, tunela i podzemnih prostorija; nadzor i opaza-
nja koli¢ina i kakvoce zraka u tunelima i podzemnim prostorija-
ma; opazanja Stetnih i opasnih plinova na odlagalistima otpada;
mjerenje emisije uredaja za loZzenje; laboratorijska ispitivanja
stijena i tla; analize stabilnosti stijenskih i zemljanih kosina te
proracuni podgradnih sustava podzemnih prostorija; sudska vje-
StaCenja i procjena vrijednosti lezista mineralnih sirovina i rudar-
skih radova.

Tijekom protekle godine na Zavodu je izraden jedan elaborat
zastite okoliSa za ocjenu o potrebi procjene utjecaja zahvata na
okolis; izraden je jedan projekt vjetrenja te jedan idejni rudarski
projekt eksploatacije tehnicko-gradevnog kamena, a obavljeno
je i vjestacenje u parni¢nom postupku. Osim toga, djelatnici su
bili voditelj i suradnici izrade tehnicke dokumentacije u studiji
utjecaja na okolis eksploatacije tehnicko-gradevnog kamena te
elaboratu o tehno-ekonomskoj ocjeni vrijednosti eksploatacij-
skog polja, a suradivali su i u izradi elaborata o rezervama teh-
nicko-gradevnog kamena. Zavod je sudjelovao u izradi dokumen-
tacije za ocjenu prihvatljivosti lokacije za smjestaj nacionalnog
Centra za zbrinjavanje radioaktivnhog otpada. Takoder, odrzana
su tri inZenjerska seminara iz protueksplozijske zastite uredaja
i instalacija.

gramme for Research and Innovation (2014-2020) and the
SC5-13c¢—2015 “Innovation friendly minerals policy framework”
working program. Currently, a contract is being prepared for
signature (Grant Agreement) between the European Committee
and a partner on the project which will commence on February 1,
2016. Individually, the Department’s employees are included in
various international projects. The Department’s members par-
ticipate in the Experts’ panel of the INTRAW-International Obser-
vatory for Raw Materials international project, they are mem-
bers of the managerial committee of the European innovative
strategies network for the acquisition of rare and critical metals
from EE waste ESSEM COST Action ES1407-ReCreew. The Depart-
ment was also awarded two Financial grants for research by the
University of Zagreb: Optimization of mineral raw materials ex-
ploitation through the increase of energy efficiency and Physical
and technical characteristic of explosives with reduced density.
The economic areas covered by the Department are the creation
and revision of mining and geotechnical projects as well as the
creation and revision of projects relating to the area of mineral
processing, the making of the environmental impact studies, de-
signing and control of drilling and blasting works in mining and
civil engineering (tunnels, construction pit excavation, highway
route excavation, underwater blasting), the demolition of objects
by blasting, observation of blasting effects on the environment,
designing and supervision of mine ventilation, tunnel and under-
ground openings’ ventilation, supervision and observation of the
air quantities and quality in tunnels and underground openings,
monitoring harmful and dangerous gasses at communal waste
dumps, measuring the emissions of heating devices, laboratory
soil and rock testing, rock and earth slope stability analyses as
well as the calculation of support systems of underground open-
ings, court expert analyses and the estimation of mining works’
and mineral raw materials beds’ value.

In the course of the previous year, one environmental protection
elaborate for the evaluation of the need for the estimation of
the intervention’s environmental impact was made, as well as
one ventilation project and a mining concept design of technical
and building stone exploitation. Also, our staff’s expertise was re-
quested for the need of law proceedings. The Department’s staff
both lead and collaborated on the design of technical documen-
tation regarding the reserves of technical and building stone. The
Department also participated in the creation of documentation
for the evaluation of the acceptability of the location for the na-
tional radioactive waste management center. Three engineering
seminars in anti-explosion protection of devices and equipment
were also held.
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1.3.2. Zavod za geologiju i geolosko inZenjerstvo

Osoblje
Staff

Nastavno osoblje

) 13
Teaching staff
Suradnicka zvanja 8
Research associates
Suradnici

. 2
Associates
Administrativno i pomoc¢no osoblje 4

Administrative-technical staff

Predstojnik Zavoda:
lzv. prof. dr. sc. Kristijan Posavec

Znanstveni je interes djelatnika Zavoda u podrucju tehnickih i
prirodnih znanosti, pri ¢emu u podrucju tehnickih znanosti znan-
stvenici djeluju u podrucju hidrogeologije i inZzenjerske geologije,
dok u podrucju prirodnih znanosti djeluju u podrucju temeljnih
geoloskih istrazivanja te naftnogeoloskih istrazivanja.
Znanstvenoistrazivacka djelatnost ¢lanova Zavoda odvijala se u
okviru domacih znanstvenih projekata financiranih kroz potpo-
re istrazivanjima Sveucilista u Zagrebu i kroz Hrvatsku zakladu
za znanost, ali i u okviru medunarodnih znanstvenih projeka-
ta. Znanstvenici Zavoda sudjelovali su u realizaciji znanstvenih
projekata iz podrucja tehnickih znanosti: “Procjena podrijetla
nitrata u podzemnoj vodi zagrebackoga vodonosnog sustava”
te “Analiza i identifikacija opasnosti klizista Kostanjek na osnovi
podataka prac¢enja”, kaoiiz podrucja prirodnih znanosti: “Klimat-
ske promjene i tektonska aktivnost tijekom neogena i kvartara:
korelacija kontinentskog i priobalnog dijela Hrvatskoj”, “Kredni
geodinamski dokazi u podrucju Dinarida i Panonskog bazena”,
“Velebit od vrha do dna — multidisciplinarno istrazivanje seizmo-
loskih znacajki i tektonike podrucja Velebita” te “Geomatematic-
ka istrazivanja i kartiranja odabranih taloZnih okolisa Hrvatske od
holocena do donjega miocena”. Sto se ti¢e medunarodnih pro-
jekata, znanstvenici Zavoda sudjelovali su u realizaciji projekta
“The evolution of Paratethys: the lost sea of Central Eurasia” u
sklopu kojeg su istrazivane sedimentoloske i stratigrafske karak-
teristike miocenskih slatkovodnih naslaga Sarajevsko-zenickog
bazena.

Navedena djelatnost rezultirala je sudjelovanjem djelatnika Za-
voda na mnogobrojnim domacim i medunarodnim znanstvenim
skupovima, objavljivanjem triju knjiga te objavljivanjem radova u
znanstvenim Casopisima, od kojih je u ak. god. 2014./2015. njih
jedanaest objavljeno u CC znanstvenim ¢asopisima.

Nacinjen je znatan broj studija i elaborata u suradnji s tvrtka-
ma, javnim ustanovama i institutima kao Sto su Hrvatske vode
Zagreb, Grad Zagreb, Zagrebacka Zupanija, Grad Samobor, Grad
Osijek, Grad Buje, Medimurske vode d.o.o0. — Cakovec, Varkom d.
d., Vodoopskrba i odvodnja Zagrebacke Zupanije, Ustanova Zoo-
loski vrt grada Zagreba, Fond za financiranje razgradnje i zbrinja-
vanja radioaktivnog otpada i istrosenoga nuklearnog goriva NEK,
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1.3.2. Department of Geology and Geological Engineering

Aktivnosti zavoda

Departments activity
Znanstveni projekti 1
Scientific projects
Novi stru¢ni projekti 33
New professional projects
Mentorstva disertacija
- 2

PhD supervising
Mentorstva diplomskih 30
MSc supervising
M Snih

entorstva zavrsnih radova 28

BSc supervising

The Head of the Department:
Assoc. Prof. Kristijan Posavec, PhD

The scientific interest of the Department’s staff covers the areas
of technical and natural sciences. In the area of technical scienc-
es, our scientists are active in the fields of hydrogeology and en-
gineering geology while in the area of natural sciences, they are
interested in the area of fundamental geological research and
petroleum-geological research.

Scientific and exploratory activity of the Department takes place
within the scope of the domestic scientific projects which are
financed through exploratory support of the University of Za-
greb and the Croatian Science Foundation but also through in-
ternational scientific projects. The Department’s scientists par-
ticipated in the realization of the following scientific projects in
the area of technical sciences: “The assessment of the origin of
nitrates in the groundwater of the Zagreb aquifer” and the “The
Kostanjek landslide analysis and risk identification on the basis
of monitoring data”. The Department’s scientists participated in
the realization of the following scientific projects in the area of
natural sciences: “Climate changes and tectonic activity during
Neogene and Quaternary: the correlation between the continen-
tal and shore area in Croatia”, “Cretaceous geodynamic evidence
in the Dinarides and Pannonian basin area”, “Velebit from top
to bottom — multidisciplinary research of the seismological char-
acteristics and tectonics of the Velebit area”, as well as “Geo-
mathematical exploration and mapping of selected sedimentary
environments in Croatia from Holocene to Lower Miocene”. The
Department’s scientists also contributed to the realization of the
international project entitled: “The evolution of Paratethys: the
lost sea of Central Eurasia” which explored sedimentological and
stratigraphic characteristics of the freshwater Miocene deposits
in the Sarajevo-Zenica basin.

Thanks to this activity, the Department’s staff attended numer-
ous domestic and international scientific gatherings, and pub-
lished three books and papers on scientific magazines. During
the 2014/2015 academic year alone, eleven such papers were
published in the CC scientific papers.

A significant number of studies and elaborates were made in co-
operation with companies, public institutions and institutes such
as Hrvatske vode (Croatian waters) Zagreb, Grad Zagreb (The
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Vodovod Osijek d.o.o0., Gradevinski fakultet u Rijeci, Geotehnicki
studio — Zagreb, Opcina Knezevi Vinogradi, Tekija d.o.0. — PoZe-
ga, Podravka d. d. — Koprivnica, Baranjski vodovod d.o.o. — Beli
Manastir, Plinka — Zagreb, Tvornica ulja Cepin d. d., Ytres d.o0.o.
— Turcin, Ravli¢ mesna industrija — Osijek, Woodsford vile d.o.o.
—Zagreb i Niskogradnja d.o.0. — Pregrada.

Clanovi Zavoda sudjelovali su u izvodenju nastave na Sveucilis-
nom zdruzenom doktorskom studiju “Geo-engineering and Wa-
ter Management” u suradnji s Tehnickim sveuciliStem u Grazu,
Sveucilistem u Mariboru i SveuciliStem za tehnologiju i ekonomi-
ju u Budimpesti. IstraZivacka podrucja (predmeti) studija koji su
izvodeni jesu: a) Geo-engineering i b) Water management.
Tijekom 2015. godine Zavod je ugostio jednog stranog studenta
postdiplomanda sa Sveucilista u Camerinu, Italija, koji je za vrije-
me tromjesecnog boravka u Zavodu radio na doktorskom radu iz
podrucja hidrogeologije.

City of Zagreb), Zagrebacka Zupanija (Zagreb County), Grad Sa-
mobor (The City of Samobor), Grad Osijek (City of Osijek), Grad
Buje (City of Buje), Medimurske vode d.o.o. — Cakovec (Waters of
Medimurje), Varkom d.d., Vodoopskrba i odvodnja Zagrebacke
Zupanije (Zagreb County water provision and drainage), Usta-
nova Zooloski vrt grada Zagreba (the Zagreb ZOO), Fond za
financiranje razgradnje i zbrinjavanja radioaktivnog otpada i
istrosenoga nuklearnog goriva NEK (Fund for financing the de-
commissioning of the Krsko Nuclear Power Plant and the disposal
of NEK radioactive waste and spent nuclear fuel), Vodovod Osijek
d.o.o. (Osijek waterworks Ltd), Gradevinski fakultet u Rijeci (Fac-
ulty of Civil Engineering Rijeka), Geotehnicki studio — Zagreb (Ge-
otechnical studio), Opcina KneZevi Vinogradi (KneZevi Vinogradi
Municipality), Tekija d.o.o. — PoZega, Podravka d.d. — Koprivnica,
Baranjski vodovod d.o.o. — Beli Manastir (Baranja waterworks
Ltd), Plinka — Zagreb, Tvornica ulja Cepin d.d. (Oil factory Cepin),
Ytres d.o.o. —Turcin, Ravli¢ mesna industrija — Osijek (Ravli¢ meat
industry — Osijek), Woodsford vile d.o.o. =Zagreb i Niskogradnja
d.o.o. — Pregrada.

Members of the Department’s staff taught classes at the Joint
University doctoral study “Geo-engineering and Water Manage-
ment” in cooperation with the Graz Technical University, The
University of Maribor and the Budapest University for technolo-
gy and economy. The study areas explored (the subjects) of the
study were: a) Geo-engineering and b) Water management.

In the course of 2015, the Department was a host to one for-
eign postgraduate student from the University of Camerino, Ita-
ly. During his three-month- stay at the Department, the student

worked on his doctoral thesis from the area of hydrogeology.

19



Rudarsko-geolosko-naftni fakultet

1.3.3. Zavod za naftno inZenjerstvo

Osoblje

Staff

Nastavno osoblje 10
Teaching staff

Suradnicka zvanja 3

Research associates

Administrativno i pomoc¢no osoblje
Administrative-technical staff

Predstojnik Zavoda:
Doc. dr. sc. Borivoje Pasic¢

Podrucja znanstvenog i stru¢nog interesa djelatnika Zavoda za
naftno inZenjerstvo jesu projektiranje, izrada i opremanje bu-
Sotina, proizvodnja nafte i plina, razrada lezista ugljikovodika i
geotermalnih leZista, zastita okoliSa u naftnom gospodarstvu te
energetika.

U protekloj akademskoj godini ¢lanovi Zavoda za naftno inzenjer-
stvo sudjelovali su kao autori dvaju poglavlja i recenzenti u izradi
znanstvene knjige “Handbook of Research on Advancement in
Environmental Engineering” koju je uredila ¢lanica zavoda, izda-
ne u nakladi IGI Globala. Financijska potpora istrazivanjima Sve-
ucilista u Zagrebu za ak. god. 2014./2015. odobrena je za projekt
“Razvoj projekata privodenja eksploataciji nekonvencionalnih
lezista plina u Hrvatskoj”, a dobivene su i potpore za Cetiri nova
projekta u akademskoj godini 2015./2016. Potrebno je takoder
istaknuti rad ¢lana Zavoda kao koordinatora na medunarodnom
projektu, unutar Horizon 2020, pod naslovom “Energy Storage
Mapping and Planning”. Clanovi Zavoda takoder su izlagali svoje
radove na domacim i medunarodnim skupovima, pri ¢emu treba
istaknuti sudjelovanje na konferenciji “ASME 2015 34" Interna-
tional Conference on Ocean, Offshore and Arcti cEngineering”
koja je odrzana tijekom lipnja u Kanadi.

Kao i svake godine do sada, i ove je godine u lipnju odrzana dvo-
tjedna Ljetna skola naftnog rudarstva, u suradnji s Interuniver-
zitetskim centrom Dubrovnik (IUC). U prvom je tjednu odrzan
seminar na temu “Exploitation in Mature Oil Fields”. Prvog dana
seminara odrzano je vise kratkih predavanja na temu istrazivanja
i eksploatacije nafte i plina iz dubokog podmorja. Tom prilikom
predavanje su odrzali i clanovi Zavoda za naftno inZenjerstvo, ali
i sudionici iz razli¢itih gospodarskih subjekata iz zemlje i inozem-
stva (Crosco Ltd., Eni S.p.A. i INAgip), iz Agencije za ugljikovodi-
ke te sa Sveucilista “Immanuel Kant” iz Rusije. Preostala Cetiri
dana predavanja su drzali kolege sa Montan University Leoben
(Austrija), Rudarsko-geolosko-naftnog fakulteta te iz kompanije
Petro Brelle Energy Ltd. (Norveska). U drugom tjednu odrzan je
seminar na temu “Unconventional Oil & Gas Exploration & Pro-
duction”, koji je takoder zapoceo kratkim predavanjima preda-
vaca sa Zavoda za naftno inZenjerstvo i iz razli¢itih gospodarskih
subjekata iz Republike Hrvatske (INA, HEP, HERA, HROTE, PSP,
Plinacro, Janaf i Agencije za ugljikovodike) na temu uloge nafte
i plina u novoj strategiji gospodarenja mineralnim sirovinama u
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1.3.3. Department of Petroleum Engineering

Aktivnosti zavoda

Departments activity
Znanstveni projekti 5
Scientific projects
Novi stru¢ni projekti 6
New professional projects
Mentorstva diplomskih 28
MSc supervising
M Snih

entorstva zavrsnih radova 42

BSc supervising

The Head of the Department:
Asst. Prof. Borivoje Pasic, PhD

Areas of interest of the Petroleum Engineering Department’s em-
ployees cover the fields of design, making and well completion,
oil and gas production, hydrocarbon and geothermal reservoirs
development, environmental protection in petroleum engineer-
ing and energetics.

In the past academic year, the members of the Department for
Petroleum Engineering participated as authors of two chapters
and reviewers in the writing of the scientific book “Handbook of
Research on Advancement in Environmental Engineering”, edited
by member of the Petroleum Engineering Department, published
by IGl Global. Assoc. Department recived the financial support
to exploration awarded by the University of Zagreb for the aca-
demic year 2014/2015 for the project entitled “The Development
of Unconventional Natural Gas Reservoirs Projects in Croatia”.
Also, four supports were awarded for four new projects in the
academic year 2015/2016. It is also important to point out the
work of our Department member as a coordinator of an inter-
national project within the Horizon 2020 programme entitled
“Energy Storage Mapping and Planning”. Department’s mem-
bers presented their work at both domestic and international
conferences, of which it is particularly important to mention
the participation at the “ASME 2015 34" International Confer-
ence on Ocean, Offshore and Arctic Engineering” , held in June
in Canada. Like always, in June this year a two week Summer
school of Petroleum Engineering took place in the cooperation
with the Inter University Centre Dubrovnik (IUC). The seminar
entitled “Exploitation in Mature Oil Fields” was held during the
first week. In the course of the first day of the seminar, several
short lectures were held covering the topics of deep underwa-
ter gas and oil exploration and exploitation. The Department’s
members took the opportunity to give lectures of their own, as
did the participants from various domestic and foreign compa-
nies (Crosco Ltd., Eni S.p.A. te INAgip), Croatian Carbohydrate
Agency and the Immanuel Kant University from Russia. During
the remaining four days, lectures were given by colleagues from
the Montan University Leoben (Austria), Faculty of Mining, Geol-
ogy and Petroleum Engineering, and from the Petro Brelle Ener-
gy Ltd. (Norway). During the second week, the seminar entitled
“Unconventional Oil & Gas Exploration & Production” was held,
and it also started with short lectures by the employees from
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Republici Hrvatskoj. Tijekom preostala Cetiri dana predavanja su
odrzali kolege s Louisiana State University (SAD), iz kompanije
Petro Brelle Energy Ltd. (Norveska) te iz kompanije Schlumber-
ger. Na oba seminara ukupno je sudjelovalo 80 osoba.

Clanovi Zavoda i ove su godine aktivno sudjelovao u izvodenju
vise tecajeva kontrole tlaka u busotini, koji se u suradnji s kompa-
nijom Crosco odrzavaju u Croscovom Well Control Training cen-
tru, i u izvodenju nastave na poslijediplomskom studiju na AGH
University of Science and Technology u Krakowu s predavanjima
iz podrucja tehnike i tehnologije izrade kanala busotine.

Clanovi Zavoda za naftno inZenjerstvo u protekloj akademskoj
godini aktivno su suradivali s kompanijom INA — Industrija nafte
d. d., i to najvise kroz studije utjecaja na okolis rudarskih objeka-
ta i eksploatacije nafte i plina te elaborate zastite okolisa za ocje-
nu o potrebi procjene utjecaja na okolis. U tom pogledu, tijekom
akademske godine 2014./2015. uspjesno je zavrsena “Studija o
utjecaju na okolis rudarskih objekata i eksploatacije nafte i plina
na eksploatacijskim poljima Molve, Kalinovac, Stari Gradac, Gola,
Ferdinandovac i Cepelovac-Hampovica” te “Elaborat zastite oko-
lisa za ocjenu o potrebi procjene utjecaja na okolis izmjene trase
cjevovoda i kabela od BRP Vuk-1 do ¢vora Vuckovec” i “Elaborat
zastite okoliSa za ocjenu o potrebi procjene utjecaja na okolis
rekonstrukcije rudarskih objekata, uredaja i instalacija na Cen-
tralnoj plinskoj stanici (CPS) Molve |, i I1I”. Takoder je zapoceta
izrada jos dviju, ranije dogovorenih, studija — “Studije o utjecaju
na okolis rudarskih objekata i eksploatacije nafte i plina na ek-
sploatacijskim poljima Struzec, Mramor Brdo, Voloder i Okoli”
i “Studije o utjecaju na okolis rudarskih objekata i eksploatacije
nafte i plina na eksploatacijskim poljima Zutica i Vezi$ée”. Tije-
kom izrade navedenih studija i elaborata ostvarena je znacajna
suradnja s razlic¢itim visokoobrazovnim institucijama u Republici
Hrvatskoj (Arhitektonskim, Agronomskim i Sumarskim fakulte-
tom Sveucilista u Zagrebu), DrZzavnim hidrometeoroloskim zavo-
dom te tvrtkom Ecomission d.o.o.

the Petroleum Engineering Department and different companies
from the Republic of Croatia (INA, HEP, HERA, HROTE, PSP, Plina-
cro, Janaf and the Croatian Carbohydrate Agency). The topic was
the role of petroleum and gas in the new mineral raw materials
management strategy in the Republic of Croatia. During the re-
maining four days, lectures were given by colleagues from the
Louisiana State University (USA), Petro Brelle Energy Ltd. (Nor-
way) and from Schlumberger. There were around 80 participants
at both seminars. As was the case in previous years, members of
the Department actively participated in teaching several coursed
regarding Pressure control in the well in cooperation with the
Croasco Company, held at the Crosco Well Control Training cen-
tre, and in teaching at the postgraduate level course at the AGH
University of Science and Technology in Cracow, giving lectures
from the field of drilling technique and technology.

Members of the Petroleum Engineering Department actively
cooperated with the INA Ltd. Company, mostly through envi-
ronmental impact studies of the mining objects and oil and gas
exploitation and the environmental protection elaborates for
the evaluation of the need for the environmental impact evalua-
tion. In that respect, in the academic year 2014/2015 the study
“Environmental impact study of mining objects and oil and gas
exploitation at the exploitation fields Molve, Kalinovac, Stari Gra-
dac, Gola, Ferdinandovac i Cepelovac-Hampovica” was success-
fully finished as were the elaborates “Environmental study of the
need for environmental impact assessment of the change in the
route of the pipelines and cables from Vuk — 1 well to the Vuck-

«|

ovec node “ and the “Environmental study of the need for en-
vironmental impact assessment of the reconstruction of mining
objects, equipment and installations at the Gas Treatment Plant
(GTP) Molve 1,1l and Il “ The making of two more studies is also
underway: “The Environmental Impact Assessment Study of min-
ing objects and oil and gas exploitation at the hydrocarbon fields
Struzec, Mramor Brdo, Voloder and Okoli “ and “The Environ-
mental Impact Assessment Study of mining objects and oil, gas
and gas condensate exploitation at the hydrocarbon fields Zuti-
ca and Vezis¢e” which were agreed upon earlier. In the course
of making the aforementioned studies and elaborates, consid-
erable cooperation with various institutions of higher learning
in the Republic of Croatia (Faculty of Architecture, Faculty of
Agronomy, Faculty of Forestry, all members of the University of
Zagreb) was achieved as well as with the State Meteorological
and Hydrological Service and the Ecomission Ltd.
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1.3.4. Zavod za geofizi¢ka istraZivanja i rudarska mjerenja

Osoblje

Staff

Nastavno osoblje 2
Teaching staff

Suradnicka zvanja 3

Research associates

Administrativno i pomocno osoblje
Administrative-technical staff

Predstojnica Zavoda:
Doc. dr. sc. Jasna Oreskovic.

Znanstveni se rad Zavoda posljednjih godina temelji na podaci-
ma pasivnih seizmickih istraZivanja, prikupljenim u okviru me-
dunarodnog znanstvenog projekta ALPASS-DIPS, koji omogucuju
primjenu metoda seizmicke tomografije i analize funkcija prija-
mnika. U pocetnoj fazi snimljeni podaci interpretirani su meto-
dom funkcija prijamnika kako bi se odredili diskontinuiteti seiz-
mickih brzina u Zemljinoj kori i gornjem plastu. Daljnja obrada
i interpretacija podataka izvodi se metodama seizmicke tomo-
grafije. Koristit ¢e se i podaci permanentnih seizmickih stanica u
Hrvatskoj kako bi se postiglo Sto bolje prostorno pokrivanje istra-
Zivanog podrudja. U ak. god. 2014./2015. dobivena je financijska
potpora Sveucilista u Zagrebu za istrazivanja u ovom podrucju
(Seizmicka istrazivanja Zemljine kore i gornjeg plasta). Rezultati
dosadasnjih geofizickih istrazivanja na podrucju Dinarida i jugo-
zapadnog dijela Panonskog bazena objavljeni su u prestiznom
znanstvenom casopisu Tectonophysics.

Razvija se i primjena magnetotelurske metode (MT), te se po-
daci prikupljeni terenskim mjerenjima interpretiraju metodama
inverzije i modeliranja. Izveden je i niz uspjesnih manjih istra-
Zivanja, pri ¢emu je elektri¢na tomografija temeljna geofizicka
metoda. Djelatnici Zavoda rezultate istraZivanja prezentirali su
na medunarodnom kongresu Near Surface Geoscience 2015 —
21 European Meeting of Environmental and Engineering Ge-
ophysics.

Zavod suraduje s gospodarstvom jer je razvoj metoda geofizic-
kih istrazivanja i rudarskih mjerenja nezamisliv bez primjene u
konkretnim istrazivackim projektima. U izvodenju terenskih
istrazivanja sudjeluju diplomandi i studenti, sto im omoguduje
stjecanje neophodnih terenskih znanja i vjestina. U okviru ovih
istrazivanja primjenjuju se sve raspolozive geofizicke metode:
elektricne, elektromagnetne, seizmicke (refleksijske i refrakcij-
ske), gravimetrijske, magnetometrijske i karotazne. Odrzavanje
i nadogradnju opreme omogudili su projekti suradnje s gospo-
darstvom.

Podrucja suradnje s gospodarstvom jesu geofizicka istrazivanja
u okviru strukturno-geoloskih istrazivanja, hidrogeoloskih istra-
Zivanja, istrazivanja pitke vode u aluvijalnim i krskim terenima,
geotehnickih i inZenjersko-geoloskih istraZivanja, istrazivanja
okolisa i nadgledanja u zastiti okolisa, geodetskih i rudarskih
mjerenja.
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1.3.4. Department of Geophysical Exploration and Mining Surveying

Aktivnosti zavoda

Departments activity

Znanstveni projekti 2
Scientific projects

Novi stru¢ni projekti 5
New professional projects

Mentorstva diplomskih 1
MSc supervising

Mentorstva zavrsnih radova 3

BSc supervising

The Head of the Department:
Asst. Prof. Jasna Oreskovic, PhD

In the last few years, the scientific work has been based on the
data received from passive seismic exploration gathered with-
in the scope of the ALPASS-DIPS international scientific project,
enabling the application of the methods of seismic tomography
and receiver function analysis. In the initial phase, the recorded
data was interpreted using the method of receiver functions to
determine the discontinuities of seismic velocities in the Earth’s
crust and upper mantle. Further analysis and interpretation of
data is performed using the methods of seismic tomography.
The data received from permanent seismic stations in Croatia
will also be used to achieve as good a spatial coverage of the
examined area as possible. In the academic year 2014/2015, a
financial grant from the University of Zagreb was received for
exploration in this area (seismic exploration of Earth’s crust and
upper mantle). The results of the current geophysical exploration
in the Dinaride area and the southwestern part of the Panonian
basin were published in the prestigious scientific magazine Tec-
tonophysics.

The magnetotelluric method (MT) is also being developed and
the data gathered through field measurements are interpreted
using the methods of inversion and modeling. A series of success-
ful smaller explorations was carried out, using electric tomogra-
phy as the basic method. The Department’s employees present-
ed the results of their research at the Near Surface Geoscience
2015 - 21 European Meeting of Environmental and Engineering
Geophysics international conference.

The Department cooperates with various economic subjects
because the development of geophysical exploration methods
and mining measuring is unimaginable without their application
in exploratory projects. Students of pregraduate and graduate
levels also participate in the field exploration which helps them
acquire necessary field expertise and skills. All available geophys-
ical methods are used in the scope of these explorations: electric,
electromagnetic, seismic (reflection and refraction), gravimetric,
magnetometric and well logging. Equipment maintenance and
upgrade was made possible by the projects of economic coop-
eration with various economic subjects. The area of cooperation
is the geophysical exploration as a part of wider structural and
geologic exploration, hydrogeological explorations, drinking wa-
ter exploration in alluvial and karstic terrains, geotechnical and
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U akademskoj godini 2014./2015. dovrsena su geofizicka istrazi-
vanja za potrebe sanacije usjeka na dijelovima Zeljeznicke pruge
Zagreb — Split. Geofizi¢ka istrazivanja izvedena su za NasSicece-
ment d. d., Hrvatske vode i Zooloski vrt grada Zagreba u okviru
hidrogeoloskih istrazivanja. Ostvarena je i znacajna suradnja s
Hrvatskim geoloskim institutom.

engineering-geological exploration, environmental exploration
and monitoring in the environmental protection, geodetic and
mining measurements.

In the 2014/2015 academic year, geophysical exploration for the
purpose of remediation for parts of the Zagreb-Split railway was
completed. The geophysical exploration was done for NasSice-
cement stock company, Hrvatske vode (Croatian waters) and
Zooloski vrt grada Zagreba (the Zagreb ZOO) within the scope
of hydrogeological exploration. Significant cooperation with the
Croatian Geological Survey was also achieved.
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1.3.5. Zavod za mineralogiju, petrologiju i mineralne sirovine

Osoblje
Staff
Nastavno osoblje 8
Teaching staff
Suradnicka zvanja
) 3

Research associates
Suradnici

) 2
Associates
Administrativno i pomo¢no osoblje 5

Administrative-technical staff

Predstojnica Zavoda:
Doc. dr. sc. Vesnica Garasic¢

Podrucja znanstvenog interesa djelatnika Zavoda usko su veza-
na uz mineralne sirovine, mineralogiju, petrologiju magmatskih,
metamorfnih i sedimentnih stijena, sedimentologiju, geokemiju
i biogeokemiju, tehnic¢ku petrografiju, geoarheologiju i zastitu
okolisa.

ZnanstvenoistraZivacka djelatnost tijekom ak. god. 2014./2015.
odvijala se u okviru znanstvenog projekata Hrvatske zaklade za
znanost pod nazivom “Nanominerals in sediments and soils: for-
mation, properties and their role in biogeochemical processes”,
financijske potpore istrazivanjima Sveucilista u Zagrebu pod na-
zivom “POT - Potencijalne sirovine u prapovijesnom loncarstvu,
studija slucaja: tel Damica gradina” te bilateralnih projekata “Bi-
omineralizacija na nanoskali: od prirodnog sustava do laborato-
rija”, “

statt culture, of Croatian and Austrian Danuberegions”, “

Pottery production in prehistoric cultures, especially Hall-
Tools
for modelling past and future global climate change: case stu-
dy of loess-palaeosol sequences (Quaternary aeolian deposits)
from Istria and Kvarner (North Adriatic area) i “The end-Permian
and Early Triassic sedimentary environments in the Croatian Di-
narides — the example of global warming ocean and a link to ca-
librate events in the western Tethys”. Dodatno, djelatnici Zavoda
suraduju na znanstvenom projektu “Natural habitat of clinically
important Acinetobacter baumannii” Hrvatske zaklade za znanost,
lociranom na Prirodoslovno-matemati¢ckom fakultetu.

U okviru ovih projekata istrazivani su formiranje, svojstva i ulo-
ga nanominerala u biogeokemijskim procesima u sedimentima i
tlima, napravljena su arheometrijska istrazivanja podrijetla ma-
terijala i tehnologije izrade keramike s razlicitih prapovijesnih
arheoloskih lokaliteta u Podravini, Posavini i Slavoniji, izucava-
ne su kvartarne eolske naslage sjevernog jadranskog podrucja
u cilju modeliranja globalnih klimatskih promjena, istrazivani su
razlozi masovnog izumiranja na granici perm-trijas, proucavane
dijagenetske promjene u evaporitnim stijenama iz busotina na
Kosovu polju i metamorfna ofiolitna podloga Vardarske zone te
veza izmedu udjela Zeljeza i bakra u tlima i vinima iz domacih vi-
nograda kontinentalne Hrvatske. Navedena djelatnost rezultirala
je sudjelovanjem djelatnika Zavoda na mnogobrojnim domacim i
medunarodnim znanstvenim skupovima te objavljivanjem rado-
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1.3.5. Department of Mineralogy, Petrology and Mineral Resources

Aktivnosti zavoda

Departments activity
Znanstveni projekti 14
Scientific projects
Novi stru¢ni projekti 1
New professional projects
Mentorstva disertacija

- 2
PhD supervising
Mentorstva diplomskih 8
MSc supervising
Mentorstva zavrsnih radova 1

BSc supervising

The Head of the Department:
Asst. Prof. Vesnica Garasié, PhD

The Department’s staff’s interests are closely connected to min-
eral raw materials, mineralogy, petrology of magmatic, meta-
morphic and sedimentary rocks, sedimentology, geochemistry
and biogeochemistry, technical petrography, geoarchaeology
and environmental protection.

Scientific and exploratory activities in the academic year
2014/2015 took place within the limits of the Croatian science
foundation’s scientific project entitled “Nanominerals in sedi-
ments and soils: formation, properties and their role in biogeo-
chemical processes”, financial support to exploration provided by
the University of Zagreb to the project entitled “POT — Potential
raw materials in prehistoric pottery, case study: tel Damica gra-
dina (fortified town) and bilateral projects “Biomineralization
on nanoscale: from natural system to the laboratory”, “Pottery
production in prehistoric cultures, especially Hallstatt culture, of
Croatian and Austrian Danube regions”, “Tools for modeling past
and future global climate change: case study of loess-palaeosol
sequences (Quaternary Aeolian deposits) from Istria and Kvarner
(North Adriatic area) and “The end-Permian and Early Triassic
sedimentary environments in the Croatian Dinarides — the ex-
ample of global warming ocean and a link to calibrate events in
the western Tethys”. The Department’s staff also participate on a
scientific project entitled “Natural habitat of clinically important
acinetobacter Baumannii” of the Croatian Science Foundation, lo-
cated at the Faculty of Sciences. This project investigates the for-
mation, properties and the role of nanominerals in biogeochemi-
cal projects in sediments and soils, archeometric exploration into
the origin of materials and the technology of ceramic making
from various prehistoric archaeological localities in Podravina,
Posavina and Slavonija were made, Quarternary Aeolian depos-
its of the northern Adriatic area were studied with the goal of
modeling global climatic changes. Also, reasons for the Permo-
Triasic mass extinction were studied, diagenetic changes in the
evaporite rocks from well bores in Kosovo polje were studied as
well as the metamorphic ofiolitic base of the Vardar zone as well
as the connection between the proportions of iron and copper in
soils and wines from domestic vineyards of continental Croatia.
This activity resulted in the participation of the Department’s staff
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va u znanstvenim ¢asopisima, od kojih je u ak. god. 2014./2015.
njih 12 objavljeno u znanstvenim ¢asopisima koji se nalaze u bazi
Web of Science.

U terenska istrazivanja na znanstvenoistrazivackim projektima
ukljuceni su diplomandi i drugi studenti u cilju stjecanja praktic-
nog iskustva u geoloskom radu.

Djelatnici Zavoda intenzivno suraduju i sa znanstvenicima izvan
mati¢ne ustanove, s Fakultetom kemijskog inZenjerstva i teh-
nologije, Prirodoslovno-matematickim fakultetom, Institutom
Ruder Boskovi¢, Institutom Jozef Stefan, Hrvatskim geoloskim
institutom i drugim znanstvenim ustanovama.

Podrucja su gospodarske djelatnosti zavoda: izrada stijenskih
uzoraka za mikroskopska istrazivanja, izrada mineralosko-petro-
grafskih analiza, izrada granulometrijskih analiza, izrada kemij-
skih analiza, izrada rendgenskih analiza i izrada geokemijskih i
mikromorfoloskih analiza tla.

Sastavni dio Zavoda Cini LaGEMA - laboratorij za analizu geolos-
kih materijala, u kojem se vrse ispitivanja uzoraka geoloskog po-
drijetla, vode i, po potrebi, ostalih uzoraka.

U akademskoj su godini 2014./2015. djelatnici Zavoda za firmu
Cemtra d. o. o. izradivali stijenske izbruske, za firmu TPA d.o.o
stijenske izbruske i mineralosko-petrografske analize, za Insti-
tut za arheologiju arheometrijske analize, za tvrtku Oikon d.o.o.
granulometrijske, rendgenske i kemijske analize, za Gradevinski
fakultet u Rijeci rendgenske analize te za Agronomski fakultet
analize tla.

Djelatnici Zavoda organizirali su medunarodnu radionicu pod na-
zivom “Interdisciplinary Quaternary investigations”, i djeluju kao
eksperti Europske komisije za evaluaciju znanstvenih projekata.
Oni su ¢lanovi urednistava medunarodnih i domacih znanstvenih
Casopisa, a kao gosti predavaci u ak. god. 2014./2015. boravili
su u Cegkoj, Maroku i SAD-u. Vaino je istaknuti da djelatnici Za-
voda vode projekt TARGET i aktivno sudjeluju u njemu, a cilj mu
je izrada standarda zanimanja i standarda kvalifikacija u sektoru
te upis u Registar Hrvatskog kvalifikacijskog okvira, unaprjedenje
postojecih studijskih programa na Rudarsko-geolosko-naftnom

fakultetu i Fakultetu kemijskog inZenjerstva i tehnologije te una-
prjedenje nastavnickih i studentskih kompetencija.

at numerous domestic and international scientific gatherings and
in the publishing of papers in scientific magazines. During the
academic year 2014/2015, 12 such papers were published in sci-
entific magazines from the Web of Science base. Both graduate
students and other students take part in field studies to gain some
practical experience in geological work.

Department’s employees closely cooperate with scientists out-
side of their own Faculty such as The Faculty of Chemical Engi-
neering and Technology, Faculty of Science, The Ruder Boskovic¢
Institute, The JozZef Stefan Institute, Croatian Geological Survey
and other scientific institutions.

Areas of economic activity of the Department include, the cre-
ation of rock samples for microscope based explorations, the
making of mineralogical and petrological analyses, the making
of chemical analyses, the making of granulometric analyses, the
making of x-ray analyses and the making of geochemical and
micromorphological soil analyses.

A constituent part of the Department is the LaGEMA laborato-
ry for the analysis of geological materials which conducts the
testing of the samples of geological origin, water and, if needed,
other samples.

In the 2014/2015 academic year, the Department’s employees
made rock thin sections for the Bemtra Ltd Company, rock thin
sections and mineralogical and petrological analyses for the TPA
company, archeometric analyses for the Institute of Archaeolo-
gy, granulometric, x-ray and chemical analyses for the Oikon Ltd
company, x-ray analyses for the Faculty of Civil Engineering in
Rijeka and soil analyses for the Faculty of Agronomy.

The Department’s employees also organized an international
workshop entitled “Interdisciplinary Quaternary investigations”
and they are also European Commission’s experts for the evalu-
ation of scientific projects. The staff members are also on boards
of editors of international and domestic scientific papers and
they were guest-lecturers in the Czech Republic, Morocco and
the US in the academic year 2014/2015. It is important to point
out that the Department’s employees are leaders and active par-
ticipants in the Target project, whose goal is to create the pro-
fession standard and the qualification standard in the sector and
the inclusion in the Registry of the Croatian qualification frame-
work, the advancement of the existing study programmes at the
Faculty of Mining, Geology and Petroleum Engineering and the
Faculty of Chemical Engineering and Technology as well as the
advancement of students’ and teachers’ competencies.
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1.3.6. Zavod za kemiju

Osoblje 7
Staff
Nastavno osoblje 2
Teaching staff
Suradnicka zvanja

) 2
Research associates
Administrativno i pomocno osoblje 3

Administrative-technical staff

Predstojnica zavoda:
Prof. dr. sc. Frankica Kapor.

Podrucja su znanstvenog interesa i istraZivanja ¢lanova Zavoda
za kemiju: korozija i zastita metala ekoloski prihvatljivim koro-
zijskim inhibitorima, korozija u betonu, korozija pri dobivanju i
proizvodnji nafte, pracenje organske tvari u oborinama, fizikal-
no-kemijski procesi na medupovrsinama, primjena elektrokemij-
skih metoda u modelnim studijama, uporaba elektrokemijskih
metoda za odredivanje i karakterizaciju organske tvari i interak-
cije s elementima u tragovima u prirodnim vodenim sustavima i
kemijska karakterizacija ugljena.

Djelatnici Zavoda ukljuceni su u znanstvena istrazivanja koja se
provode na znanstvenim projektima RGNF-a. Ostvaruju suradnju
sa znanstvenicima izvan maticne institucije (sa znanstvenicima s
Fakulteta kemijskog inZenjerstva i tehnologije, Fakulteta strojar-
stva i brodogradnje, Metalurskog fakulteta i Instituta Ruder Bos-
kovi¢), kao i sa znanstvenicima s drugih znanstvenih ustanova.
Tijekom prosle akademske godine ¢lanice Zavoda sudjelovale su
s radovima na medunarodnim konferencijama EUROCORR, MA-
TRIB i na 14. Medunarodnom savjetovanju ljevaca, te na 4™ ISE
SSRSE na Institutu Ruder Boskovic¢ i X. susretu mladih kemijskih
inZenjera.

Zavod je dobitnik dviju financijskih potpora istrazivanjima Sveu-
Cilista u Zagrebu (“Korozija i zastita geotehnickih sidara” i “Koro-
zija Celi¢nih i bakrenih konstrukcija u tlu”) i suradnik na potpori
“Funkcionalizacija aktivnih elektrodnih materijala za superkon-
denzatore”, pod vodstvom znanstvenika s Fakulteta kemijskog
inZenjerstva i tehnologije. Clanica zavoda suradnica je na pro-
jektu Hrvatske zaklade za znanost pod nazivom High power—
high energy electrochemical supercapacitor for hibrid electric
vehicles, pod vodstvom znanstvenika sa FKIT-a. Clanica Zavoda
odrzala je predavanje studentima na Southern Federal Univer-
sity u Rusiji.
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1.3.6. Department of Chemistry

Aktivnosti zavoda

Departments activity

Znanstveni projekti 1
Scientific projects

Mentorstva diplomskih 3
MSc supervising

Mentorstva zavrénih radova 7

BSc supervising

The Head of the Department:
Prof. Frankica Kapor, PhD

The area of scientific interest and exploration of the members
of the Chemistry department are: corrosion and the protection
of metals using ecologically acceptable corrosion inhibitors, cor-
rosion in concrete, corrosion during oil production, tracking or-
ganic matter in precipitations, physical and chemical processes
in interfaces, the application of electrochemical methods in the
determination and characterization of organic matter and inter-
action with trace elements in natural water systems and chemi-
cal characterization of coal.

The Department’s employees participate in scientific research
conducted at the Faculty of Mining, Geology and Petroleum En-
gineering’s scientific projects; they collaborate with scientists
working at other institutions such as: the Faculty of Chemical En-
gineering and Technology, the Faculty of Mechanical Engineer-
ing and Naval Architecture, the Faculty of Metallurgy, The Ruder
Boskovic Institute and other scientists. In the course of the previ-
ous academic year, members of the Department participated in
and presented their papers at international conferences such as
EUROCORR, MATRIB and the 14 International moulders’ sym-
posium as well as the 4" ISE SSRSE at the Ruder Boskovi¢ Insti-
tute and the 10" meeting of young chemical engineers.

The Department was awarded two financial grants for explora-
tion provided by the University of Zagreb for the projects enti-
tled “Corrosion and protection of geotechnical anchors”and
“Corrosion of steel and copper constructions in the soil”. Also,
the Department is collaborating on the project entitled “Func-
tionalization of active electrode materials for supercondensers”,
led by scientists from the Faculty of Chemical Engineering and
Technology. One member of the Department is a collaborator on
the project supported by the Croatian Science Foundation enti-
tled “High power — high energy electrochemical supercapacitor
for hibrid electric vehicles” also led by the scientists from the Fac-
ulty of Chemical Engineering and Technology. Another member
of the Department gave a lecture to the students of the Southern
Federal University in Russia.



Rudarsko-geolosko-naftni fakultet

1.3.7. Zavod za matematiku, informatiku i nacrtnu geometriju

Osoblje
Staff

Nastavno osoblje

) 5
Teaching staff
Suradnicka zvanja
) 5
Research associates
Administrativno i pomoc¢no osoblje 1

Administrative-technical staff

Predstojnica zavoda:
Izv. prof. dr. sc. Rajna Raji¢

Nastavnici Zavoda autori su opsezne literature (udzbenici, zbir-
ke zadataka, skripta) pisane prvenstveno za potrebe nastave na
RGNF-u. Ove je akademske godine napisan i postavljen na mrez-
ne stranice RGNF-a nastavni tekst iz izbornog kolegija Numericka
matematika.

Podrucja su znanstvenog interesa djelatnika Zavoda: C*-algebre,
Hilbertovi C*-moduli, ortonormirani valici, sinteticka geometrija,
geometrija euklidske ravnine i neeuklidskih ravnina, konstruktiv-
na projektivna geometrija, fizika plazme i astrofizika, planetolo-
gija, prirodni EM u okolisu, zastita okolisa (svjetlosno i EM zaga-
denje), hidrologija i hidrogeologija, seizmologija, mehanika tla.
U ak. god. 2014./2015. Zavod je za znanstvenu djelatnost sred-
stva osigurao iz financijske potpore znanstvenom istrazivanju za
2014. godinu Sveucilista u Zagrebu za istrazivanje pod nazivom
“Razvoj geomatematickih metoda za analizu mezozojskih i ke-
nozojskih taloZnih okolisa Jadranske karbonatne platforme”, iz
Fonda za razvoj RGNF-a i dobivanjem potpore za doktorande
Sveucilista u Zagrebu.

Znanstvenu i stru¢nu suradnju djelatnici Zavoda ostvaruju s dje-
latnicima drugih fakulteta Sveucilista u Zagrebu (Prirodoslov-
no-matematicki fakultet, Prehrambeno-biotehnoloski fakultet,
Tekstilno-tehnoloski fakultet, Gradevinski fakultet) te s djelatni-
cima drugih sveucilista i znanstvenih organizacija diljem svijeta
(HTWK, Leipzig, Njemacka; University of Life Sciences, Lublin,
Poljska; Ferdowsi University of Mashad, Iran).

Tijekom ak. god. 2014./2015. djelatnici Zavoda objavili su Sest
znanstvenih radova citiranih u tercijarnim publikacijama, pet
znanstvenih radova citiranih u sekundarnim publikacijama, tri
znanstvena rada u zbornicima skupova s medunarodnom recen-
zijom, jedno poglavlje u knjizi i dva strucna clanka. Djelatnici Za-
voda urednici su znanstvenog ¢asopisa Operators and Matrices i
znanstveno-stru¢nog ¢asopisa KoG, a aktivni su i u organiziranju
znanstveno-strucnih skupova. Ove su akademske godine orga-
nizirali minisimpozij Minisymposium on non-Euclidean Geome-
try, koji se odrzavao u okviru znanstvenog skupa Conference on
Geometry: Theory and Applications, Kefermarkt, od 8. do 12.
lipnja. Odrzali su nekoliko predavanja na znanstveno-stru¢nom
skupu 18th Scientific-Professional Colloquium on Geometry and
Graphic odrzanom u Belom Manastiru od 6 do 10. rujna. 2015.
godine. Potpredsjednica organizacijskog odbora ovog skupa i
urednica knjige saZetaka Clanica je naseg Zavoda. Djelatnici Za-
voda aktivno sudjeluju u radu Seminara za funkcionalnu analizu,

1.3.7. Department of Mathematics, Informatics and Descriptive
Geometry

Aktivnosti zavoda
Departments activity

Znanstveni projekti
Scientific projects

Mentorstva zavrsnih radova
BSc supervising

The Head of the Department:
Assoc. Prof. Rajna Rajic¢, PhD

The Department’s staff members are the authors of a large num-
ber of textbooks, collections of mathematical problems and com-
pendia, written primarily for the needs of teaching at the Faculty
of Mining, Geology and Petroleum Engineering. This academic
year witnessed the writing of teaching materials for the elective
course Numeric mathematics which was published of the Facul-
ty’s web page.

The areas of scientific interest of the Department’s employees
range from C*-algebra, Hilbert’s C*-moduls, orthonormed wave-
lets, synthetic geometry, geometry of Euclidian and non-Euclid-
ian plains, constructive projective geometry, physics of plasma
and astrophysics, planetology, natural EM in the environment,
environmental protection (Light and EM pollution) to hydrology
and hydrogeology, seismology, soil mechanics.

In the course of the academic year 2014/2015, scientific activity
of the Department was financed by the University of Zagreb’s
financial grant of the 2014 scientific research entitled The De-
velopment of geomathematical methods for the analysis of Me-
sosoic and Cenosoic sedimentary environments of the Adriatic
carbonate platform, development fund of the Faculty and the
doctoral candidates’ support, provided by the University of Za-
greb.

Department’s employees collaborate scientifically and profes-
sionally with the employees of other faculties belonging to the
University of Zagreb (the Faculty of Science, the Faculty of Food
Technology and Biotechnology, the Faculty of Textile Technolo-
gy, the Faculty of Civil Engineering) as well as other universities
and scientific organizations all over the world (HTWK, Leipzig,
Germany, University of Life Sciences, Lublin, Poland, Ferdowsi
University of Mashad, Iran). In the course of the academic year
2014/2015, the Department’s staff published six scientific papers
quoted in tertiary publications, five scientific papers quoted in
secondary publications, three scientific papers in the proceed-
ings form conferences with international reviews, one chapter in
a book and two professional papers. Staff members are also the
editors of the scientific magazine Operators and Matrices and
scientific and professional magazine KoG, and they are also ac-
tive in the organization of scientific and professional gatherings.
During this academic year, they organized a mini-symposium
entitled Minisymposium on non-Euclidean Geometry which took
place in the scope of the scientific gathering called Conference
on Geometry: Theory and Applications, Kefermarkt, June 8-12,
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Seminara za geometriju, Seminara za diferencijalnu geometriju
i Seminara za metodiku na Matematickom odsjeku PMF-a te na
Seminaru cetvrtkom RGNF-a, u okviru kojih izlazu svoja znan-
stvena dostignuca.

Djelatnici Zavoda obnasaju istaknute duznosti u strukovnim
udruZenjima iz svog znanstvenog podrucja: potpredsjednica Hr-
vatskog drustva za geometriju i grafiku, potpredsjednica udru-
ge International Society for Geometry and Graphics. Redovito
sudjeluju na Festivalu znanosti, a ove godine sudjelovali su i u
aktivnostima vezanim uz obiljezavanje godine svjetlosti.

1.3.8. Katedra za zajednicke nastavne predmete ima samo jed-
nu ¢lanicu, visu predavacicu, koja predaje engleski jezik na RGN
fakultetu. Kolegij Engleski jezik slusaju svi studenti sva tri smje-
ra RGN fakulteta tijekom prvog semestra (obvezatni predmet)
te studenti naftnog rudarstva tijekom treéeg semestra (izborni
predmet). Studenti svakoga od tri studijska smjera pohadaju
predavanja iz engleskog jezika vezana iskljucivo uz svoju struku,
$to znaci da se na RGN fakultetu odrzavaju Cetiri razlicita kolegija
Engleski jezik. Predstojnik katedre je dekan fakulteta.

1.4. Studentske udruge

1.4.1. Studentski zbor RGN fakulteta

Studentski zbor RGN fakulteta osnovan je u akademskoj godini
2007./2008.

Cilj je studentskog zbora informiranje studenata o raznim aktiv-
nostima na Fakultetu, ali isto tako i kreiranje studentske politi-
ke na Fakultetu koja svim studentima omogucuje medusobnu
ravnopravnost. Kroz godinu se odrzava niz tribina i radionica na
kojima se studenti upoznaju sa svojim pravima i obvezama na
RGN fakultetu. Takoder, Zbor organizira sportsko-edukacijska
druzZenja, a najvedi je takav projekt regionalna Georudarijada -
u svibnju 2015. godine odrzana u Porecu pod pokroviteljstvom
predsjednice Republike Hrvatske Kolinde Grabar Kitarovi¢, Mi-
nistarstva obrazovanja i sporta te Ministarstva turizma. Svrha
Georudarijade je, osim zabave, i medusobno povezivanje struka
na regionalnoj razini, razmjena znanja i moguca buduca surad-
nja. Tako je ove godine, po prvi put, sudionik bilo i Sveuciliste iz
Leobena. RGN je na Georudarijadi 2015. godine osvojio drugo
mjesto.

Predsjednik je studentskog zbora student Matej Boras.
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2015. The staff also gave several lectures at the 18" Scientif-
ic-Professional Colloquium on Geometry and Graphic held in
Beli Manastir, September 6—10, 2015. The vice-chair of the or-
ganizing committee and the editor of the Book of Abstracts is
a member of our Department. The Department participates ac-
tively in the work of the Functional analysis seminar, Geometry
seminar, Differential geometry seminar and Teaching practice
seminar at the Faculty of Science, Department of Mathematics
and the Seminar on Thursday of the Faculty of Mining , Geology
and Petroleum Engineering, where they present their scientific
achievements. The Department’s staff members hold prominent
positions in professional associations from their scientific fields:
vice-president of the Croatian Society for Geometry and Graph-
ics, vice-president of the International Society for Geometry and
Graphics. The staff regularly participates in the Science festival
and this year they participated in the activities relating to the
celebration of the year of light.

1.3.8. Chair of Joint Courses has only one member, a senior
lecturer and teaches English at the Faculty. English course is
taught to all students of all three specialization fields the Fa-
culty offers during the first semester (compulsory) and to the
petroleum engineering students during their second semester
(elective course). Students from each of the three specializati-
on fields attend lectures in English language related exclusively
to their academic field, which means that the Faculty holds
four different English courses.

The head of the Chair of Joint Courses is the dean of the Faculty.

1.4. Student Associations

1.4.1. Student Council

Student Council of the Faculty was established in the academic
year 2007/2008.

The goal of the Student Council is to inform students regard-
ing various activities at the Faculty but also to create students’
policies at the Faculty which would ensure all students mutual
equality. A series of public discussions and workshops are held
throughout the year with the goal of teaching students about
their rights and obligations at the Faculty of Mining, Geology and
Petroleum Engineering. The Council also organizes sports-educa-
tional gatherings and the greatest such project is the Georudari-
jada, held in Porec in May 2015 under the patronage of the pres-
ident of the Republic of Croatia Mrs. Kolinda Grabar Kitarovic,
the Ministry of Science, Education and Sports and the Ministry
of Tourism. The purpose of Georudarijada, aside from fun, is to
connect different professions on a regional level, to exchange
knowledge and make future cooperation possible. This year, the
University from Leoben participated in the Georudarijada for the
first time. Overall, the Faculty of Mining, Geology and Petroleum
Engineering came in second.

The head of the Student Council is a student Matej Boras
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1.4.2. Veslacki klub

Veslacki klub RGN fakulteta osnovan je 15. listopada 2001. go-
dine.

U akademskoj godini 2014./2015. njegovi ¢lanovi sudjelovali su
na ukupno Sest regata, i osvojili Cetiri medalje (jednu zlatnu i tri
bronéane). Osim na regatama, sudjelovali su i na “OKI veslackom
triatlonu” te na 32. “Krosu Sportskih novosti”. Takoder, u pro-
sincu iste godine, povodom obiljezavanja Dana sv. Barbare, odr-
Zano je vec tradicionalno prvenstvo na veslackim simulatorima
izmedu smjerova Fakulteta, na kojem su uvjerljivo slavili studenti
naftnog rudarstva. Nadalje, na “Regati Sveucilista u Zagrebu”, u
izuzetno jakoj konkurenciji, veslaci RGN fakulteta zauzeli su so-
lidno peto mjesto, dok su na regatama Ekonomskog fakulteta i
Fakulteta strojarstva i brodogradnje osvojili bronéane medalje.
U listopadu 2015. godine nakon visegodisnje je stanke odrzana
i “Regata RGN fakulteta”, na kojoj su domacini uvjerljivo odnijeli
prvo mjesto. Sto se tice medunarodnih natjecanja, ¢lanovi naseg
veslackog kluba sudjelovali su na “Medunarodnoj univerzitetskoj
regati — Novi Sad” te osvojili cetvrto mjesto.

Predsjednik je veslackog kluba student Mate Ledenko.

1.4.2. Rowing Club

Student rowing club of the Faculty of Mining, Geology and Petro-
leum Engineering was founded on October 1, 2001.

In the academic year 2014/2015 club’s members participated
in 6 regattas and won four medals from which one gold and
three bronze. Besides regattas, they also participated in “OK|
rowing triathlon” and “32" Sport’s News Cross”. In December of
the same year, marking the day of St. Barbara, Club organized
traditional rowing championship among the Faculty’s students
wherein the students of petroleum engineering convincingly
celebrated. Moreover, at “20. University Race of Eights”, in very
strong competition, Faculty’s rowers took fifth place, while they
won bronze medals in “Regatta of the Faculty of Economics and
Business” and “Regatta of Faculty of Mechanical Engineering
and Naval Architecture”. In October 2015, after perennial pause,
there was the “Regatta of Faculty of Mining, Geology and Pe-
troleum Engineering” where host team won first place. As for
international competition, members of the Club competed in “In-
ternational University Regatta — Novi Sad” and took fourth place.

The head and coach of the rowing club is a student Mate Ledenko.

1.4.3. Udruga SRETNO!

Udruga SRETNO! okuplja sadasnje i bivse studente RGNF-a u ci-
lju promoviranja rudarske tradicije. Udruga je osnovana 1998.
godine, a prvenstveno se bavi organizacijom ceremonijala Skok
preko koZe, tradicionalne manifestacije kojom se obiljezava Dan
sv. Barbare, zastitnice rudara, naftasa i geologa. Skok preko koZe
simbolizira primanje brucosa (studenata prve i druge godine) u
Castan rudarski stalez, a datira jo$ od prvih pocetaka rudarenja,
kada su mladi rudari primani u rudarski stalez skakanjem preko
rudarskog okna uz poseban ceremonijal i sve¢anost. Kako su ra-
zvojem tehnologije okna postala prevelika, danas se skace preko
rudarske koze.

U organizaciji Udruge SRETNO! u prosincu 2014. godine odrzan
je 31. Skok preko koZe, ¢ime je ujedno obiljezeno i 75 godina od
prvog Skoka. Clanovi Udruge proslavili su Dan sv. Barbare drza-
njem straze za vrijeme svete mise odrzane 4. prosinca.

Predsjednik je Udruge SRETNO! student Matko Zbulj.

1.4.3. Association SRETNO!

Association SRETNO! brings together current and former stu-
dents of the Faculty with an intent to promote the mining tra-
dition. The association was founded in 1998 and is primarily en-
gaged in organizing the ceremony entitled Skok preko koze (Jump
over the aphron), the traditional event marking St. Barbara, the
patron saint of miners, petroleum engineers and geologists. Skok
preko koZe symbolizes the initiation of freshmen (students of first
and second year) in to the honourable mining class. The tradi-
tion dates from the early days of mining, when the young miners
were accepted in the mining community by jumping over a mine
shaft with a special ceremony and organized festivities. With the
evolution of technology, the mining shafts become too large,
thus the students now jump over the mining leather.

Organized by the Association SRETNO! in December 2013, the
third annual Miner’s Ball was held. The members of the asso-
ciation participated in the annual celebration of the Day of the
Miners by keeping guard during the Holy Mass which is held on
December 4%, on the day of St. Barbara.

President of the association is student Matko Zbulj.
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1.4.4. Studentski ogranak Svjetske udruge naftnih inZenjera (SPE)

U proljece, od 13. do 15. svibnja 2015. godine hrvatski studentski
ogranak SPE-a bio je domacin druge po redu medunarodne stu-
dentske energetske konferencije (ASEC 2015). Primarni je cilj ove
konferencije okupljanje studenata, mladih inZenjera i stru¢njaka
iz svih dijelova svijeta kako bi raspravljali o najnovijim dostignu-
¢ima i idejama u podrucju naftne i plinske industrije. Razvijanje
prijateljskih odnosa s medunarodnim studentskim ograncima i
kolegama takoder spada u ciljeve programa konferencije.

Osim sluzbenog dijela konferencije, nastojimo promovirati hr-
vatsku industriju i prirodne ljepote organizirajuci strucne i turi-
sticke posjete kao Sto su posjet rafineriji Rijeka, rudniku Zrinski,
Plitvickim jezerima i slicno.

Uz inicijativu sadasnjeg vodstva Udruge, ogranak je zapoceo s
povezivanjem studenata i industrije preko znanstvenih istraziva-
nja i projekata, Sto je pobudilo znacajan interes medu student-
skom populacijom. Stovise, vodstvo Fakulteta veé je odobrilo
jedan projekt koji je trenutacno u fazi realizacije, dok su ostali
projekti u fazi razvoja. Zbog navedenih aktivnosti broj ¢lanova
Udruge udvostrucio se u nepunih mjesec dana.

Clanovi vodstva Udruge nastoje promovirati rad Fakulteta i
Udruge posjecujuci dogadaje diljem svijeta u organizaciji medu-
narodnog SPE-a. To su redom: ATCE 2014 u Amsterdamu, East
Meets West 2015 u Krakowu, 175. obljetnica djelovanja Sveu-
Cilistu u Leobenu, regionalni SPE-ov sastanak u Istambulu, IPTC
2015 u Dohi itd.

Predsjednik je Udruge student Mario Jukié¢.
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1.4.4. Student Branch of the Society of Petroleum Engineers

In spring this year, May 13-15, 2015, the Croatian student’s
branch of the SPE hosted the second international student’s en-
ergy conference (ASEC 2015). The primary goal in organizing this
conference was to gather students, young engineers and experts
from all parts of the world and discuss the latest achievements
and ideas in the field of petroleum and gas industries. An addi-
tional goal of the Conference was to develop friendly relation-
ships with international student’s branches and colleagues.
Aside from the official part of the conference, we try to promote
the Croatian industry and Croatia’s natural beauty by organizing
professional and tourist visits to the Rijeka refinery, the Zrinski
mine, Plitvice lakes, etc.

Thanks to the initiative of the current Association leadership, the
branch started connecting students and the industry through sci-
entific projects and explorations, which led to the development
of significant interest among the student population. Moreover,
the Faculty leaders already approved a project which is current-
ly being realized while other projects are in the developmental
stage. All these activities caused the number of association
members to double in less than a month.

Members of the association leadership are trying to promote the
Faculty and the Association itself through visits to various events
all over the world, organized by the international SPE. These are:
ATCE 2014 in Amsterdam, East Meets West 2015 in Krakow, 175"
anniversary of the University in Leoben, SPE regional meeting in
Istanbul, IPTC 2015 in Doha, etc..

President of the association is student Mario Jukic.
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1.5. AMAC-RGNF

Hrvatska udruga diplomiranih studenata Rudarsko-geolosko-
naftnog fakulteta Sveucilista u Zagrebu (AMAC-RGNF) aktivno se
ukljucila u obiljezavanje 95. obljetnice utemeljenja Stolice i Za-
voda za mineralogiju i geologiju na Kraljevskoj tehnickoj visokoj
Skoli u Zagrebu i 50. obljetnice utemeljenja Rudarsko-geolosko-
naftnog fakulteta Sveucilista u Zagrebu.

Udruga je organizirala posjet predstavnika Fakulteta, student-
skih udruga, kompanije INA, zagrebackog Sveucilista te alumni
udruge jednoj od najljepsih baroknih crkva u Hrvatskoj — crkvi
sv. Marije Snjezne u Belcu, u kojoj se nalazi oltar sv. Barbare,
zastitnice rudara i opasnih zanimanja. Posjet Belcu bila je izvan-
redna prilika za povezivanje Sveucilista u Zagrebu, RGN fakulteta
i studenata s tvrtkama u kojima rade bivsi studenti, kao i prilika
da pokazemo koliko se Fakultet zalaze za ocuvanje tradicije i po-
vijesti nasih struka.

U tjednu obiljezavanja obljetnice Fakulteta clanovi alumni
udruge aktivno su se ukljucili u odrzavanje predavanja na-
mijenjenih studentima i Siroj javnosti, koja su bila vezana uz
aktualne teme iz podrucja geologije i naftnog inZenjerstva.
Medu ostalima, predavanja su odrzali profesor emeritus Darko
Mavyer, gospodin Davor Stern i gospodin Zelimir Sikonja, izvréni
direktor kompanije INA.

Clanovi Udruge ukljucili su se u humanitarnu akciju kako bi po-
mogli dvjema studenticama Cije su obitelji stradale u poplavama.
Studenticama je doniran namjestaj te novcana sredstva.

U srpnju 2015. Udruga AMAC-RGNF uclanila se u Savez dru-
Stava bivsih studenata i prijatelja Sveucilista u Zagre-
bu. Drago nam je $to smo se povezali s ostalim
udrugama diplomiranih studenata Sveucilista u
Zagrebu te vjerujemo da ¢e nam ta suradnja LL
omoguciti jos bolju afirmaciju struka za koje z
Fakultet obrazuje kao i promicanje njihove 6
uloge i mjesta u drustvu. 6

Y

1.6. Sindikat

Nezavisni sindikat znanosti i visokog obrazovanja djeluje na
Rudarsko-geolosko-naftnom fakultetu od samog osnutka Sin-

dikata 1990. godine. U sindikalnu podruznicu uclanjeno je oko
75% zaposlenika - u ak. godini 2014./2015. bilo je 113 ¢lanova.
Clanstvo u sindikalnoj organizaciji omogucuje besplatnu pravnu

-1>v\t"A

1.5. ALUMNI organization

Our Alumni Association (AMAC-RGNF) was actively involved in
the celebration of the 95" anniversary of the Chair and Depart-
ment of Mineralogy and Geology at the Royal Technical College
in Zagreb and the 507 anniversary of the Faculty of Mining, Ge-
ology and Petroleum Engineering as a constituent unit of the
University of Zagreb.
Alumni organized a visit to one of the most beautiful baroque
churches in Europe, St. Mary of the Snow in Belec. The represen-
tatives of the Faculty, student associations, Alumni Association,
together with the representatives of INA (Croatian Oil Compa-
ny) and the University of Zagreb, visited the church with beau-
tiful altars among which is the altar of St. Barbara, the patron
saint of miners. The visit to Belec was an excellent opportunity to
strengthen the ties between the University of Zagreb, our Faculty
and our students with the companies in which our Alumni are
employed, as well as the opportunity to show the efforts that the
Faculty puts in preserving the tradition.
In the week in which those anniversaries were celebrated, the
members of our Alumni Association actively participated in lec-
tures for students and wide audience related to geology and pe-
troleum engineering. Among others, the lectures were given by
Professor Emeritus Darko Mayer, Mr. Davor Stern, a former min-
ister, and Mr. Zelimir Sikonja, Executive Director of Exploration
and Production at INA.
Alumni participated in a humanitarian action in order to help
two students whose families lived in the flooded areas. Fur-
niture and financial aid were donated.
In July 2015, the Alumni Association became a
member of the University of Zagreb Alumni As-
sociations. We are glad that we are a part of a
larger union of other alumni associations and
we believe that this cooperation will enable
us to make the activities of the Faculty more
visible, and to promote the professions of ge-
ologists, mining and petroleum engineers as
well as their roles in the society.

1.6.The Union

The Independent Union of Research and Higher Education Em-
ployees of Croatia has been active at the Faculty of Mining,
Geology and Petroleum Engineering since the very founding of
the Union, in 1990. Around 75% of the employees are mem-
bers of this Union branch, in the 2014/2015 academic year that
was 113 members. Membership in the Union ensures free legal
help in cases of labour disputes, the reimbursement of the hos-
pital treatment expenses, the possibility of using Union loans,
non-refundable financial assistance in cases of long-term sick-
leaves, housing help for Union members, price reductions during
the purchase of various items, services and loans. The Faculty’s
Union branch is active in all areas of the Faculty’s social life; it or-
ganizes a children’s Christmas pageant and gift giving for Christ-
mas and New Year holidays for the children of Faculty’s employ-
ees, gift giving to the Union members for Easter, Christmas and
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pomo¢ u slucaju radnih sporova, povrat troskova bolnickog lije-
¢enja, mogucnost koristenja sindikalnih pozajmica i bespovratne
novéane pomoci u sluc¢ajevima dugotrajnih bolovanja, pomoc¢
u stambenom zbrinjavanju clanova, popuste prilikom kupnje
raznih proizvoda, usluga i kredita. Sindikalna organizacija RGN
fakulteta aktivna je u svim sferama drustvenog zivota Fakulteta:
organizira djecju predstavu i dijeljenje darova za djecu zaposle-
nika RGN fakulteta povodom bozi¢nih i novogodisnjih praznika,
kao i podjelu darova za ¢lanove Sindikata povodom uskrsnjih,
bozi¢nih i novogodisnjih praznika, organizira sindikalne izlete,
odlazak ¢lanova Sindikata na sindikalne igre, sudjeluje u izradi
pravnih dokumenata Fakulteta koji se odnose na radna prava za-
poslenika, stiti ¢lanove Sindikata i doprinosi mirnom rjesavanju
problema vezanih za radne odnose zaposlenika. Pojedini ¢lano-
vi sindikalnog povjerenistva RGN-ove podruZnice aktivni su i u
visim tijelima Sindikata, Velikom i Malom vije¢u Sindikata, gdje
sudjeluju u kreiranju politike Sindikata i u pregovorima za Kolek-
tivni ugovor, te su prisutni i na sjednicama Senata Sveucilista u
Zagrebu. Clanovi su sindikalnog povjerenistva doc. dr. sc. Vesnica
Garasi¢, dipl. ing. Neven Tadej i Bozena Vlainic¢

New Year holidays. The branch also organizes Union trips, Union
members attend Union organized games. The Union also par-
ticipates in the making of Faculty’s legal documents relating to
labour rights of the employees, protects Union members and
contributes to the peaceful resolution of problems relating to
labour relationships of the employees. Some members of the
Union are active in higher bodies of the Union, Great council and
Small council of the Union where they participate in the creation
of Union politics, participate in the Collective agreement negoti-
ations and sit in on the University of Zagreb’s Senate meetings.
Members of the Union committee are Asst. Prof. Vesnica Garasic,
PhD, Neven Tadej B.Sc. and BoZena Vlainic.
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Studijski plan i program Rudarsko-geolosko-naftnog fakulteta
utemeljen je na nacelima Bolonjske deklaracije i ECTS bodovnom
sustavu, te kao takav omogucuje konkurentnost, bolju mobilnost
studenata i nastavnog osoblja te uklapanje hrvatskih struc¢njaka
u zajednicko europsko trziste obrazovanja i rada. Struktura stu-
dija uobli¢ena je kao trostupanjski model 3 + 2 + 3, odnosno:

¢ preddiplomski studij traje 3 godine
¢ diplomski studij traje 2 godine
¢ doktorski studij (poslijediplomski) traje 3 godine.

Nastavni proces na RGNF-u provodi se kroz predavanja, vjezbe,
seminare, praktikume i laboratorijske vjezbe, terensku nastavu,
ljetnu struénu praksu, konzultacije, strucni i znanstvenoistrazi-
vacki rad.

U cilju jacanja medunarodne prepoznatljivosti preddiplomskih i
diplomskih studijskih programa RGNF-a pokrenuli smo postupak
njihove akreditacije pri Europskoj federaciji nacionalnih inZzenjer-
skih udruzenja (engl. European Federation of National Enginee-
ring Associations, FEANI).

2.1. Preddiplomski studiji

U okviru trogodisnjeg preddiplomskog ciklusa, zavrsetkom kojeg
se stjeCe najmanje 180 ECTS bodova, izvode se tri studijska pro-
grama:

— preddiplomski sveucilisni studij Rudarstvo
— preddiplomski sveucilisni studij Geolosko inZenjerstvo
— preddiplomski sveucilisni studij Naftno rudarstvo.

Prva je godina studija zajednicka, i na njoj studenti dobivaju te-
meljna znanja iz matematike, fizike, kemije, inZenjerske grafike i
racunarstva. U drugoj se godini studiji razdvajaju, ali se i na njoj

Nastava i studenti
Teaching and Students

The study programmes of the Faculty of Mining, Geology and
Petroleum Engineering are based on the principles of the Bolo-
gna declaration and ECTS credit system, therefore it enables stu-
dents to be competitive, increases the mobility of students and
teachers, and graduate students can participate in the European
common market of education and labour. The structure of the
programme is a three-level model (3+2+3):

e Undergraduate study, 3 years
e Graduate study, 2 years
e Doctoral study (postgraduate), 3 years.

The teaching process at the Faculty of Mining, Geology and Pe-
troleum Engineering is conducted through lectures, exercises,
seminars, practicum and laboratory work, fieldwork, summer
practice, tutorials, professional work and research.

U cilju jacanja medunarodne prepoznatljivosti preddiplomskih i
diplomskih studijskih programa RGNF-a, pokrenuli smo postupak
njihove akreditacije pri European Federation of National Engi-
neering Associations, FEANI.

2.1. Undergraduate study programmes

Three study programmes are carried out within a three-year un-
dergraduate cycle (180 ECTS credits):

— University Undergraduate Study Programme in Mining Engi-
neering

— University Undergraduate Study Programme in Geological
Engineering

— University Undergraduate Study Programme in Petroleum
Engineering.

The first-year courses of the afore-mentioned study programmes
are the same, and they provide students with the basic knowl/-
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Faculty o

slusaju temeljni predmeti potrebni pojedinoj struci (kao $to su
elektrotehnika, termodinamika, mehanika, mehanika fluida, ot-
pornost materijala i sl.), koji uz stru¢ne predmete, koji se nastav-
ljaju i u trecoj godini studija, osiguravaju studentu nuznu Sirinu
struc¢nog obrazovanja. Preddiplomski studiji zavrsavaju izradom
i obranom zavrsnog rada, koji se upisuje u posljednjem, Sestom
semestru studija.

Nakon zavrsetka preddiplomskog studija i stjecanja odgovaraju-
ceg struénog naziva (tablica) studenti se mogu zaposliti ili na-
staviti obrazovanje na odgovaraju¢em diplomskom studiju, od-
nosno uz razlikovne ispite upisati drugi diplomski studij na RGN
fakultetu, u Republici Hrvatskoj ili u inozemstvu.

edge of mathematics, physics, chemistry, engineering graphics
and computing. In the second year all programmes include basic
courses for particular profession, as electrical engineering, ther-
modynamics, mechanics, fluid mechanics, strength of materials
and similar, as well as specific courses that are also lectured in
the third year, providing a necessary broadness of education.
Undergraduate programmes are completed with the defence of
bachelor thesis in the sixth semester.

After completing the undergraduate programme and obtaining
a corresponding title, a student can enter the labour market or
continue education at a corresponding graduate programme, or,
with the addition of bridging courses, some other graduate pro-

Preddiplomski studiji
Undergraduate study programmes

zajednicka 1. godina studija
Joined 1%t year

Rudarstvo
Mining Engineering
|
Sveucilidni prvostupnik/prvostupnica
inzenjer/inzenjerka rudarstva
univ. bacc. ing. min.

U akademskoj godini 2014./2015. na prvu godinu preddiplom-
skih studija upisan je ukupno 221 student, od toga 161 student
koji je prethodne nastavne godine zavrsio srednjoskolsko obra-
zovanje (52 brucosa upisano je na studij Rudarstvo, 54 brucosa
na studij Geolosko inZenjerstvo te 55 brucosa na studij Naftno
rudarstvo). Na drugu godinu studija bilo je upisano 193 studena-
ta, a na trec¢u 131 student. Zavrsni rad obranilo je 83 studenata
(14 studenata studija Rudarstvo, 27 studenata studija Geolosko
inZenjerstvo i 42 studenata studija Naftno rudarstvo). Navedeni
podatci prikazani su na slici.

U okviru programa Erasmus+ na Rudarsko-geolosko-naftnom fa-
kultetu po jedan semestar studiralo je troje stranih studenata
(jedan na studiju Geolosko inZenjerstvo i dvoje na studiju Ru-
darstvo).

100 ¢
Rudarstvo

Slika 2.1. Studenti upisani na
preddiplomske studije RGNF-a u
ak.god. 2014./2015.

Figure 2.1. Students enrolled
into undergraduate study
programmes of the Faculty in
academic year 2014/2015.

Mining
Engineering
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Geolosko inzenjerstvo
Geological Engineering

Sveucilidni prvostupnik/prvostupnica
inzenjer/inzenjerka geoloskog inZenjerstva
univ. bacc. ing. geol.

Geological
Engineering

Geolosko
inZenjerstvo

Naftno rudarstvo
Petroleum Engineering

|
Sveucili$ni prvostupnik/prvostupnica
inZzenjer/inzenjerka naftnog rudarstva
univ. bacc. ing. petrol.

gramme at the Faculty of Mining, Geology and Petroleum Engi-
neering or at other higher education institutions in the Republic
of Croatia or abroad.

In the academic year 2014/2015 a total of 221 students were en-
rolled in the first year of the undergraduate study programmes,
out of which 161 for the first time (52 freshmen in the Mining En-
gineering Programme, 54 freshmen in the Geological Engineering
Programme and 55 freshmen in the Petroleum Engineering Pro-
gramme). A total of 193 students were enrolled in the second year
and 131 students in the third year. A total of 83 students defended
their bachelor thesis (14 students — Mining Engineering, 27 stu-
dents — Geological Engineering, 42 students — Petroleum Engineer-
ing). The afore-mentioned data are presented in the figure below.
Three Erasmus+ students were enrolled in the graduate study
programmes at the Faculty of Mining, Geology and Petroleum
Engineering (one student — Geological Engineering, two students
— Mining Engineering).

Naftno
rudarstvo

Studenti 1. godine
Ist year students

m Studenti 2. godine
2nd year students
Studenti 3. godine
3rd year students

m Obranjen zavrsni rad
Defended BSc

Petroleum

Engineering
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Kompetencije koje studenti stjecu zavrsetkom preddi-

plomskih studija Rudarstvo, Geolosko inzenjerstvo i Naf-

tno rudarstvo

Student competencies of undergraduate study programms
in Mining Engineering / Geological Engineering / Petroleum
Engineering

temeljna znanja iz podrucja tehnickih i prirodnih znanosti
sposobnost primjene stecenih znanja pri samostalnom obav-
ljanju strucnih poslova i rjeSavanju problema srednje sloze-
nosti kod povrsinske i podzemne eksploatacije mineralnih
sirovina (miniranje, strojno dobivanje, transport, oplemenji-
vanje, vjetrenje, odvodnjavanje, procjena stabilnosti i sigur-
nosti objekata izgradenih u tlima i stijenama) / sposobnost,
strucnost i kompetentnost za obavljanje poslova i rjesavanje
srednje slozenih problema u geoloskom inzenjerstvu i geolo-
giji, kao i u drugim strukama koje se koriste rezultatima istra-
Zivanja u geoloskom inZenjerstvu i geologiji te ih primjenjuju
/ sposobnost primjene ste¢enih znanja za prepoznavanje i
samostalno rjesavanje problema srednje sloZenosti kod istra-
Zivanja, eksploatacije i distribucije energetskih mineralnih si-
rovina, koristenje geotermalne vode i u energetici
sposobnost odabira i primjene odgovarajucih analitickih me-
toda i postupaka te opreme potrebne u laboratorijskim i te-
renskim istrazivanjima

sposobnost koristenja aktualnim informacijskim tehnologi-
jama za prikupljanje i obradu podataka prikupljenih novim
istrazivanjima ili iz postojece literature, baza podataka i dru-
gih izvora informacija

vjestine i kvalitete nuzne za vecu ucinkovitost i za prepozna-
vanje potrebe za dugoroc¢nim profesionalnim razvojem i su-
radnjom sa strucnjacima iz drugih disciplina.

basic knowledge within the areas of technical and natural
sciences

ability to apply acquired knowledge to professional work
and tasks of medium complexity in surface and underground
exploitation of mineral resources (blasting, mechanical exca-
vation, transportation, mineral processing, mine ventilation
and dewatering, stability and safety assessment of objects
constructed on soil and rocks) / ability, expertise and compe-
tences for professional work and performing tasks of medium
complexity in geological engineering and geology, as well as
in other professions by using and applying results of explora-
tion in geological engineering and geology / ability to apply
acquired knowledge to tasks of medium complexity in explo-
ration, exploitation and distribution of energy mineral resour-
ces, geothermal water exploitation and in the energy sector
ability to choose and apply appropriate analytical methods
and procedures, as well as equipment for laboratory and field
exploration

ability to use modern information technology in order to
collect and process data collected by new investigations, or
data from the existing literature, data bases and other sour-
ces of information

skills and qualities necessary for higher efficiency, as well as
for recognising need for long-term professional development
and cooperation with experts in other disciplines
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2.2. Diplomski studiji

U okviru dvogodisnjeg diplomskog ciklusa, zavrsetkom kojeg se
stjeCe najmanje 120 ECTS bodova, izvode se Cetiri studija s uku-
pno devet smjerova:

— diplomski sveucilisni studij Rudarstvo — smjerovi: Rudarstvo,
Geotehnika, Zbrinjavanje i odlaganje otpada

— diplomski sveucilisni studij Geolosko inZenjerstvo — smjerovi:
Hidrogeologija i inZzenjerska geologija te Geologija okolisa

— diplomski sveucilisni studij Geologija — smjer: Geologija mine-
ralnih sirovina i geofizicka istrazivanja

— diplomski sveucilisni studij Naftno rudarstvo — smjerovi: Opce naf-
tno rudarstvo, Energetika i Zastita okolisa u naftnom rudarstvu.

Diplomski studij omogucuje produbljivanje znanja stecCenog
na preddiplomskom studiju te na taj nacin predstavlja njegov
logican nastavak. Diplomske studije RGN fakulteta mogu uz
odredene uvjete upisati i studenti sa zavrsenim sveucilisnim
preddiplomskim studijem na drugim visokim ucilisStima u zem-
lji i inozemstvu. Diplomski studiji zavrSavaju izradom i obranom
diplomskog rada, koji student upisuje u zavrsnom semestru stu-
dija. Nakon zavrsetka diplomskog studija student stjece odgova-
rajuci akademski naziv (tablica).

2.2. Graduate study programmes

Four study programmes, with nine subprogrammes, are carried out
within a two-year graduate cycle (a minimum of 120 ECTS credits):

— University Graduate Study Programme in Mining Engineering
— Subprogrammes: Mining Engineering, Geotechnical Engi-
neering, Waste Treatment and Disposal

— University Graduate Study Programme in Geological Engi-
neering — Subprogrammes: Hydrogeology and Engineering
Geology, Environmental Geology

— University Graduate Study Programme in Geology — Subprogramme:
Geology of Mineral Resources and Geophysical Explorations

— University Graduate Study Programme in Petroleum Engineering
— Subprogrammes: Petroleum Engineering, Energy Production
and Supply, Environmental Protection in Petroleum Engineering.

The graduate programmes deepen the knowledge acquired dur-
ing the undergraduate study and they present a logical continu-
ation of education. The students that obtained their bachelor de-
gree at other higher education institutions in Croatia and abroad
can enrol into the graduate programmes at the Faculty of Min-
ing, Geology and Petroleum Engineering with certain prerequi-
sites. Graduate programmes are completed with the defence of
master thesis in the last semester. After completing the graduate
programme a student obtains a corresponding title (Table).

Diplomski studiji
Graduate study programmes

Rudarstvo Geolosko inzenjerstvo

Geological Engineering

Mining Engineering

| Rudarstvo Hidrogeologija i
Mining Engineering inzenjerska geologija
Hydrogeology and
Engineering Geolo
Geotehnika gineering Geoiegy

Geotechnical Engineering
Geologija okolisa

AsrrEvETRl Environmental Geology

odlaganje otpada
Waste Treatment and
Disposal

Magistar/magistra inzenjer/inze-
njerka geoloskog
inzenjerstva
mag. ing. geol.

Magistar/magistra inzenjer/inze-
— njerka rudarstva
mag. ing. min.

U akademskoj godini 2014./2015. na prvu godinu diplomskih
studija upisano je ukupno 139 studenata, od cega je 122 stu-
denata prvi put upisalo diplomski studij (30 studenata studij Ru-
darstvo, 27 studenata studij Geolosko inzenjerstvo, 20 studenata
studij Geologija i 45 studenata studij Naftno rudarstvo). Na slici
je po smjerovima prikazan broj studenata koji su prvi put upisali
diplomski studij.
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Naftno rudarstvo
Petroleum Engineering

Geologija

Geology

Opce naftno rudarstvo

Geologija mineralnih sirovina i Petroleum Engineering

geofizi¢ka istrazivanja
— Geology of Mineral
Resources and Geophysical
Explorations

Energetika
Energy Production and Supply

Zastita okolisa u naftnom ru-
darstvu
Environmental Protection in
Petroleum Engineering

Magistar/magistra geologije —
mag. ing. geol.

Magistar/magistra inzenjer/inze-
——  njerka naftnog rudarstva
mag. ing. petrol.

In the academic year 2014/2015 a total of 139 students were
enrolled in the first year of the graduate study programmes, out
of which 122 were enrolled in the graduate programme for the
first time (30 students in the Mining Engineering Programme,
27 students in the Geological Engineering Programme, 20 stu-
dents in Geology Programme and 45 students in the Petroleum
Engineering Programme). The number of students according to
subprogrammes (the students enrolled in the programme for the
first time) is presented in the figure below.
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Slika 2.2. Broj studenata po smjero-
vima diplomskog studija u ak.god.
2014./2015. (upisanih po prvi puta)
Figure 2.2. The number of students
according to subprogrammes in aca-
demic year 2014/2015 (the students
enrolled in the programmes for the
first time).

Rudarstvo
Naftno rudarstvo
Petroleum Engineering

Geologija i geolosko
inZenjerstvo

Engineering

Na drugu godinu diplomskih studija upisano je 112 studenata.
Diplomski rad obranio je 61 student (14 studenata studija Rudar-
stvo, 12 studenata studija Geolosko inZenjerstvo, 14 studenata
studija Geologija i 21 student studija Naftno rudarstvo), a podat-
ci su zajedno s brojem upisanih studenata po godinama studija
prikazani na donjoj slici.

Na Rudarsko-geolosko-naftnom fakultetu na smjeru Geologija
po jedan semestar studiralo je dvoje stranih studenata u okviru

programa Erasmus+ te jedan student u okviru programa Era-
smus Mundus.

Mining Engineering

Geology and Geological

R - Rudarstvo

ME - Mining Engineering

R - Zbrinjavanje i odlaganje otpada

ME - Waste Treatment and Disposal

R - Geotehnika

ME - Geotechnical Engineering

Gl - Hidrogeologija i inzenjerska geologija

GE - Hydrogeology and Engineering Geology

Gl - Geologija okolisa

GE - Environmental Geology

G - Geologija mineralnih sirovina i geofizi¢ka istrazivanja
G - Geology of Mineral Resources and Geophysical Explorations
NR - Opce naftno rudarstvo

PE - Petroleum Engineering

NR - Energetika

PE - Energy Production and Supply

NR - Zastita okoli$a u naftnom rudarstvu
PE - Environmental Protection in Petroleum Engineering

A total of 112 students were enrolled in the second year. A to-
tal of 61 students defended their master thesis (14 students —
Mining Engineering, 12 students — Geological Engineering, 14
students — Geology, 21 students — Petroleum Engineering). The
afore-mentioned data, together with the number of students
according to the enrolment by year are presented in the figure
below.

Two Erasmus+ students and one Erasmus Mundus student were
enrolled in the graduate study programme Geology at the Fac-
ulty of Mining, Geology and Petroleum Engineering.

45 - Rudarstvo Geolosko Geologija Naftno
inZenjerstvo rudarstvo
40
35 1.godina
1styear
30 A u 2. godina
25 Ist year
20 - Obranjen
[l diplomski rad
15 MSc Defended
10 A
5
0 A T T T
Mining Geological Geology Petroleum
Engineering Engineering Engineering

Slika 2.3. Broj studenata na diplomskim studijima i broj
obranjenih diplomskih radova u ak.god. 2014./2015.

Figure 2.3. The number of students enrolled in gradu-
ate studies and the number of defended MSc thesis in
academic year 2014/2015.
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2.2.1. Diplomski studij i Rudarstvo

Kompetencije koje studenti stjecu zavrSetkom
diplomskog studija Rudarstvo, smjer Rudarstvo

e razumijevanje geoloskih procesa, postanka stijena i lezZista
mineralnih sirovina, te mineralnog i kemijskog sastava stijena

¢ planiranje, izvodenje i nadziranje rudarskih i geofizickih
istraznih radova u svrhu utvrdivanja rezervi ¢vrstih mineralnih
sirovina i izvodenja inZenjerskih zahvata u tlu i stijeni

e sposobnost analiziranja i interpretacije podataka prikupljenih
terenskim i laboratorijskim istrazivanjima, te odredivanje ka-
kvoce mineralnih sirovina

e detaljno poznavanje tehnologije povrsinske i podzemne ek-
sploatacije mineralnih sirovina

e projektiranje, izvodenje i nadziranje specijalnih minerskih
radova poput rusenja objekata, podvodnih miniranja i razmi-
niranja

e poznavanje i primjena tehnika vjetrenja i odvodnjavanja po-
vrsinskih i podzemnih kopova

e poznavanje tehnologije oplemenjivanja ugljena, nemetalnih
mineralnih sirovina i ruda metala

e poznavanje mehanike stijena i mehanike tla s metodama ana-
lize stabilnosti kosina povrsinskih kopova, tunela i podzemnih
prostorija

e znanjaivjestine koje omogucavaju uskladivanje rudarske dje-
latnosti sa zastitom okolisa, Sto ukljucuje sposobnost zbrinja-
vanja rudarskog otpada i jalovine, kao i rekultiviranje prostora
povrsinskih i podzemnih kopova nakon prestanka eksploata-
cije, pracenje utjecaja na okolis i izrade studija utjecaja na
okolis rudarskih i drugih zahvata u prostoru

e poznavanje odgovarajucih zakonskih propisa iz podrucja ru-
darstva u Republici Hrvatskoj i Europskoj uniji.

Kompetencije koje studenti stjecu zavrSetkom
diplomskog studija Rudarstvo, smjer Geotehnika

e razumijevanje geoloskih procesa, postanka stijena i lezista
mineralnih sirovina, inZenjerskogeoloskih i hidrogeoloskih
odnosa te mehanike tla i stijena

e planiranje i izvodenje geotehnickih i geofizickih istraznih ra-
dova i njihovo nadziranje u svrhu izvodenja inZenjerskih za-
hvata u tlu i stijeni te utvrdivanja rezervi ¢vrstih mineralnih
sirovina

e provodenje laboratorijskih istrazivanja radi utvrdivanja fizi-
kalno-mehanickih znacajki tla i stijena

e sposobnost analiziranja i interpretacije rezultata terenskih i
laboratorijskih istrazivanja

e projektiranje, izvodenje i nadziranje radova na iskopu i mi-
niranju prilikom eksploatacije mineralnih sirovina, gradnje
infrastrukturnih objekata: prometnica, gradevinskih jama,
hidroenergetskih objekata podzemnih prostorija i tunela, te
objekata drugih namjena

e projektiranje, izvodenje i nadziranje specijalnih minerskih
radova poput rusenja objekata, podvodnih miniranja i razmi-
niranja

e poznavanje i primjena tehnika vjetrenja i odvodnjavanja pod-
zemnih prostorija i tunela
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2.2.1. Graduate study programmes in Mining Engineering

Student competencies of graduate study programme in
Mining Engineering, Subprogramme Mining Engineering

e understanding geological processes, formation of rocks and
mineral deposits, and mineral and chemical composition of
rock mass

e planning, carrying out and monitoring mining and geophysi-
cal explorations with the purpose of determining solid mine-
ral reserves and performing engineering interventions in soil
and rock mass

e analysis and interpretation of data acquired by field and labo-
ratory research and determination of mineral resources quality

e detailed knowledge of the technology of surface and under-
ground exploitation of mineral resources

e planning, carrying out and monitoring specialized blasting, e.g.
demolition of structures, underwater blasting and mine clearance

e knowledge and application of mine ventilation, and open pit
and mine dewatering techniques

e knowledge of techniques of coal, nonmetallic and metallic
mineral processing

e knowledge of rock and soil mechanics and the methods of
slope stability analysis in open pits, tunnels and underground
chambers

e knowledge and skills that enable balancing mining enginee-
ring with environmental protection, which includes mine wa-
ste treatment, as well as recultivation after the exploitation
of open pits and mines, monitoring of environmental impact
and production of studies on the impact of mining and other
interventions in the environment

e knowledge of related legislation of the Republic of Croatia
and European Union.

Student competencies of graduate study programme in Mi-
ning Engineering, Subprogramme Geotechnical Engineering

e understanding geological processes, formation of rocks and
mineral deposits, engineering geological and hydrogeological
properties, as well as soil and rock mechanics

e planning, carrying out and monitoring geotechnical and ge-
ophysical explorations with the purpose of carrying out engi-
neering interventions in soil and rock mass and determining
solid mineral reserves

e carrying out laboratory research in order to define physical
and mechanical properties of soil and rocks

e analysis and interpretation of the field and laboratory rese-
arch results

e planning, carrying out and monitoring excavation and bla-
sting during the exploitation of mineral resources, construc-
tion of infrastructure facilities such as roads, excavation
pits, hydroelectric energy facilities, underground chambers,
tunnels and others

e planning, carrying out and monitoring specialized blasting,
e.g. demolition of structures, underwater blasting and mine
clearance

e knowledge and application of mine ventilation and dewate-
ring techniques in underground chambers and tunnels
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and <tiidentec
Ina stuaents

e primjena analitickih i numerickih metoda u procjeni stanja i
ponasanja geoloskih materijala prilikom inZenjerskih zahvata
i izgradnje razlicitih geotehnickih objekata u tlu i stijenama

e poznavanje tehnika poboljsanja tla i stijena prilikom izgradnje
objekata na nepovoljnim lokacijama

e dimenzioniranje elemenata podgradnog sustava i stabilizacije
podzemnih prostorija, tunela i kosina

e procjena utjecaja ljudske aktivnosti i prirodnih katastrofa na
okolis

e poznavanje odgovarajucih zakonskih propisa Republike Hr-
vatske i Europske unije.

Kompetencije koje studenti stjecu zavrSetkom
diplomskog studija Rudarstvo, smjer Zbrinjavanje i
odlaganje otpada

e razumijevanje kompleksnih fizikalno-kemijskih odnosa u zra-
ku, vodi i tlu, visefaznog protoka fluida kroz tlo/stijenu, geo-
kemijskih i mineraloskih odnosa u tlu i stijeni, te sposobnost
identifikacije, kvantifikacije i rjeSavanja problema vezanih
opcenito za zastitu okolisa, a osobito za zbrinjavanje otpada

e planiranje, izvodenje i nadziranje geofizickih istraznih radova
u svrhu procjene oneciséenja tla i stijena

e procjena utjecaja ljudske aktivnosti na okolis

e modeliranje i numericki proracuni Sirenja onecis¢enja u oko-
lisu

e sposobnost analiziranja i interpretacije podataka prikupljenih
terenskim i laboratorijskim istrazivanjima te pracenje kakvo-
¢e zraka, vode i tla

e poznavanja metoda i tehnika CiS¢enja zraka, vode i tla, kao i
mogucnosti njihove primjene

e sanacija onecis¢enih podrucja

e poznavanje nacela i postupaka gospodarenja otpadom

e primjena tehnologija recikliranja krutog otpada

e projektiranje povrsinskih i podzemnih odlagalista otpada

e znanja i vjestine koje omogucavaju uskladivanje gospodarske
djelatnosti sa zastitom okolisa

e poznavanje odgovarajucih zakonskih propisa iz podrucja za-
stite okoliSa u Repubici Hrvatskoj i Europskoj uniji.

e application of analytical and numerical methods in asse-
ssment of condition and behaviour of geological materials
during engineering interventions and construction of various
geotechnical structures in soil and rock mass

e knowledge of soil and rock improvement techniques for the
construction of structures on unfavourable sites

e dimensioning of elements of support system and stabilization
of underground chambers, tunnels and slopes

e assessment of human impact and natural hazards on the
environment

e knowledge of related legislation of the Republic of Croatia
and European Union.

Student competencies of graduate study programme in
Mining Engineering, Subprogramme Waste Treatment and
Disposal

e understanding complex physical-chemical relationships in the
air, water and soil, multiphase fluid flow through soil/rock
mass, geochemical and mineralogical relationships in soil
and rock mass and the ability to identify, quantify and solve
problems related generally to environmental protection, and
particularly to waste treatment

e planning, carrying out and monitoring geophysical explorati-
ons in order to assess soil and rock pollution

e assessment of human impact on the environment

e modelling and numerical analysis of pollution dispersion

e ability to analyse and interpret data acquired by field and
laboratory research and to monitor the quality of air, water
and soil

e knowledge of air, water and soil purification methods and
techniques, as well as their application

e remediation of polluted sites

e knowledge of principles and procedures of waste manage-
ment

e application of solid waste recycling technologies

e designing landfills and repositories

e knowledge and skills that enable balancing economic deman-
ds and environmental protection

e knowledge of related legislation of the Republic of Croatia
and European Union.
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2.2.2. Diplomski studiji Geoloskog inZenjerstva

Kompetencije koje studenti stjecu zavrSetkom
diplomskog studija Geolosko inZzenjerstvo, smjer
Hidrogeologija i inZenjerska geologija

e znanja iz podrucja prirodnih i tehnickih znanosti, s naglaskom
na geolosko inZenjerstvo

e znanja o hidrogeoloskim znacajkama stijena, zakonitostima
toka podzemne vode i transporta Cestica u vodonosnoj sre-
dini

e osposobljenost za terenski, laboratorijski i kabinetski rad,
koja se ocituje u vjestinama mjerenja hidrogeoloskih pojava
te odredivanju i interpretaciji parametara vodonosnih slojeva
i vodozahvatnih objekata primjenom razli¢itih metoda

e vjestine pripreme iizrade hidrogeoloskih karata razli¢itih mje-
rila i namjena, te znanja o projektima i projektiranju te plani-
ranju i vodenju hidrogeoloskih istrazivanja

e znanja o modeliranju hidrogeoloskih i hidrogeokemijskih
procesa, o definiranju konceptualnih i matematickih modela
toka podzemne vode i transporta zagadivala, kao i vjestine
provodenja simulacija te interpretacije rezultata primjenom
modernih racunalnih programa

* znanja o ugrozenosti podzemnih voda od raznih izvora oneci-
S¢enja te o postupcima i metodama prociséavanja i sanacije
onecis¢enja podzemnih voda

e izrada programaiplanova zastite podzemnih voda kao i proje-
kata istrazivackih i sanacijskih radova vezanih uz zastitu voda;

e znanja o vodozahvatnim objektima i moguénostima koriste-
nja voda za vodoopskrbu i u hidroenergetske svrhe

* znanja o inZenjerskogeoloskim znacajkama stijena

e izrada projekata i programa inzenjerskogeoloskih istrazivanja,
koja se provode za potrebe projektiranja, izvodenja, odrza-
vanja i sanacije geotehnickih i rudarskih objekata te sanacije
terena i objekata ostecenih uslijed prirodnih i antropogenih
hazarda

¢ planiranje, izvodenje i nadziranje kod svih tipova inZenjersko-
geoloskih istrazivanja

e zoniranje terena i izrada inZenjerskogeoskih karata za potre-
be prostornog planiranja, zastite okolisa i smanjenja rizika od
prirodnih hazarda

e projektiranje i vodenje istrazivanja vezanih uz izradu strucnih
geoloskih podloga i studija utjecaja na okolis

e poznavanje odgovarajucih zakonskih propisa Republike Hr-
vatske i Europske unije.

Kompetencije koje studenti stjecu zavrSetkom
diplomskog studija Geolosko inZzenjerstvo, smjer
Geologija okolisa

e poznavanje temeljnih znanja iz podrucja prirodnih i tehnickih
znanosti s naglaskom na geolosko inZenjerstvo

e primjenjivanje teorijskih znanja i prakti¢nih sposobnosti u te-
renskom, laboratorijskom i kabinetskom radu

e razumijevanje i primjenjivanje etickih nacela, zakonske regu-
lative i normi struke

¢ vladanje suvremenim informacijskim i komunikacijskim teh-
nologijama
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2.2.2. Graduate study programmes in Geological Engineering

Student competencies of graduate study programme in
Geological Engineering, Subprogramme Hydrogeology and
Engineering Geology

e knowledge in the area of natural and technical sciences with
the focus on geological engineering

e knowledge of hydrogeological properties of rocks, groundwa-
ter flow patterns and particle tracking in water-bearing systems

e training for field, laboratory and office work, which includes
measuring hydrogeological phenomena, and determination
and interpretation of parameters of water bearing layers and
well fields by the application of various methods

e preparation and production of hydrogeological maps of
different scales and purposes, and knowledge of projects,
planning and management of hydrogeological research

e knowledge of hydrogeological and hydrogeochemical proce-
sses modelling, defining conceptual and mathematical mo-
dels of groundwater flow and transport of contaminants, as
well as skills to perform simulation and interpretation of re-
sults by application of modern computer programs

e knowledge of groundwater pollution threat and procedures
and methods of purification and remediation of groundwater
pollution

e preparation of programmes and plans for groundwater pro-
tection as well as projects for research and remediation rela-
ted to water protection

e knowledge of well fields and possibilities of water utilization
for water supply and hydroenergy purposes

e knowledge of engineering geological properties of rocks

e preparation of projects and programmes for engineering
geology research in order to plan, perform, maintain and re-
medy geotechnical and mining facilities, and to remedy sites
and facilities damaged by natural and anthropogenic hazards

e planning, performing and monitoring all types of engineering
geological research

e zonation of the study area and production of engineering
geological maps for the purpose of regional planning, envi-
ronmental protection and decreasing risk of natural hazards;

e planning and managing research related to production of ge-
ological maps and complementary materials and studies on
environmental impact

e knowledge of related legislation of the Republic of Croatia
and European Union.

Student competencies of graduate study programme in
Geological Engineering, Subprogramme Environmental
Geology

e fundamental knowledge in the area of natural and technical
sciences with the focus on geological engineering

e application of theoretical knowledge and practical skills in the
exercises as well as in the field and laboratory work

e knowledge and application of ethical principles, legislation
and professional conduct

e knowledge of contemporary information and communication
technologies
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e razumijevanje prirodnih hazarda, njihovo predvidanje i iden-
tificiranje, utvrdivanje rizika te definiranje mogucih mjera
prevencije i prilagodbe

e razumijevanje nepovoljnih utjecaja na okolis razlicitih ljudskih
aktivnosti

e razumijevanje klimatskih promjena i njihovih ucinaka na okolis

e sposobnost analiziranja i planiranja pracenja stanja sastavni-
ca okolisa

e sposobnost analiziranja i interpretacije geoloskih, geokemij-
skih i geofizickih podataka vezanih za okolis

e projektiranje i vodenje istrazivanja vezanih uz izradu strucnih
geoloskih podloga, studija utjecaja na okolis, elaborata iz po-
drucja zastite okolisa i strategija vezanih uz okolis

e sudjelovanje u izradi dokumenata prostornog uredenja

e izrada studija o geoloskim hazardima i tehnoloskim hazardi-
ma koji utjecu na tlo, vodu i zrak

e sudjelovanje u upravljanju resursima

e razumijevanje geoloskih aspekata upravljanja otpadom

e razumijevanje uloge recikliranja za ekonomiju i okolis

e poznavanje metoda remedijacije tla

e zastita okoliSa u tvrtkama i ustanovama koje se bave djelat-
nostima koje utjecu na okolis te transportom, skladistenjem i
odlaganjem otpada.

2.2.3. Diplomski studij Geologija

Kompetencije koje studenti stjec¢u zavrSetkom
diplomskog studija Geologija, smjer Geologija
mineralnih sirovina i geofizicka istrazivanja

e poznavanje temeljnih znanja iz podrucja prirodnih i tehnickih
znanosti s naglaskom na geologiju mineralnih sirovina i geo-
fizicka istrazivanja

e primjenjivanje teorijskih znanja i prakti¢nih sposobnosti u te-
renskom, laboratorijskom i kabinetskom radu

e pronalazenje, istrazivanje i procjenjivanje lezista mineralnih
sirovina

e izrada elaborata, studija i projekata o mineralnim sirovinama

e definiranje koli¢ine i kakvo¢e mineralnih sirovina

e izrada geoloskih karata, geokemijskih karata i karata mineral-
nih sirovina te ustrojavanje i vodenje raznovrsnih geoloskih
informacijskih sustava

e interpretacija rezultata geofizickih istrazivanja i njihova pri-
mjena u definiranju geoloske grade i sastava terena

e primjena geofizickih istrazivanja u istrazivanju lezista mine-
ralnih sirovina, geotehnickim istrazivanjima, istrazivanjima
podzemnih voda i istrazivanjima okolisa

e sinteza rezultata geoloskih, geokemijskih i geofizickih istrazi-
vanja, prvenstveno mineralnih sirovina

e projektiranje i vodenje istrazivanja vezanih uz izradu strucnih
geoloskih podloga, studija utjecaja na okolis i strategija veza-
nih uz mineralne sirovine.

e knowledge of natural hazards, predicting and identifying na-
tural hazards, assessing risk and defining possible prevention
and adaptation measures

e understanding unfavourable environmental impacts of diffe-
rent human activities

e understanding climate changes and their impact on the envi-
ronment

e analysis and planning of environmental elements monitoring

e analysis and interpretation of geological, geochemical and
geophysical data related to the environment

e planning and carrying out research related to drawing geo-
logical maps and complementary materials, studies on envi-
ronmental impacts, reports on environmental protection and
strategies related to the environment

e participation in preparation of regional planning documentation

e production of studies on geological and technological hazar-
ds affecting soil, water and air quality

e participation in resources management

e knowledge of geological aspects in waste management

e understanding importance of recycling for economy and envi-
ronment

e knowledge of soil remediation methods

e environmental protection in companies and institutions that
are involved in waste transport, storage and disposal and in
activities that have impact on the environment.

2.2.3. Graduate study programme in Geology

Student competencies of graduate study programme in
Geology, Subprogramme Geology of Mineral Resources
and Geophysical Explorations

e fundamental knowledge in the area of natural and technical
sciences with the focus on geology of mineral resources and
geophysical explorations

e application of theoretical knowledge and practical skills in the
exercises as well as in the field and laboratory work

e |ocating, research and assessment of mineral deposits

e writing reports, studies and projects on mineral resources

e defining quantity and quality of mineral resources

e drawing geological maps, geochemical maps and mineral re-
sources maps, and establishing and managing various geolo-
gical information systems

e interpretation of geophysical exploration results and their appli-
cation in defining geological composition of the subsurface

e application of geophysical explorations in the research of mi-
neral deposits, geotechnical explorations, ground water rese-
arch and environmental research

e synthesis of the results of geological, geochemical and ge-
ophysical explorations, primarily of mineral resources

e planning and managing research related to the production of
geological maps and complementary materials, environmen-
tal impact studies and strategies related to mineral resources

e knowledge of related legislation of the Republic of Croatia
and European Union.
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2.2.4. Diplomski studiji Naftnog rudarstva 2.2.4. Graduate study programmes in Petroleum Engineering
Kompetencije koje studenti stjecu zavrSetkom
diplomskog studija Naftno rudarstvo, smjer Opée
naftno rudarstvo

Student competencies of graduate study programme
in Petroleum Engineering, Subprogramme Petroleum
Engineering

razumijevanje geoloskih procesa te postanka lezista ugljiko-
vodika i geotermalnih lezista

planiranje, izvodenje i nadziranje istraznih radova u svrhu
utvrdivanja rezervi ugljikovodika i potencijala geotermalnih
leZista

provodenje laboratorijskih istrazivanja radi utvrdivanja fizi-
kalnomehanickih znacajki lezisnih stijena i fluida

sposobnost analiziranja i interpretacije rezultata terenskih i
laboratorijskih istrazivanja

primjena analitickih i numerickih metoda u razradi i eksploa-
taciji lezista ugljikovodika i geotermalnih lezista

planiranje, projektiranje, izvodenje i nadziranje tehnoloskih
procesa u naftnom rudarstvu

izvodenje inZenjerskih zahvata pri proizvodnji, sabiranju i
transportu nafte i prirodnog plina te iskoriStavanju geoter-
malnih leZista

planiranje, projektiranje, izvodenje i nadziranje radova u naf-
tnom rudarstvu

poznavanje odgovarajucih zakonskih propisa Republike Hr-
vatske i Europske unije.

knowledge of geological processes and the origin of hydro-
carbon and geothermal reservoirs

planning, carrying out and monitoring explorations in order
to determine hydrocarbon reserves and geothermal reservo-
irs potential

carrying out laboratory research in order to determine physi-
cal and mechanical properties of reservoir rocks and fluids
analysis and interpretation of the field and laboratory rese-
arch results

application of analytical and numerical methods in hydrocar-
bon and geothermal reservoir engineering and exploitation
planning, carrying out and monitoring petroleum engineering
technology processes

carrying out engineering interventions during oil and natural
gas production, gathering and transportation, as well as ge-
othermal reservoir exploitation

planning, carrying out and monitoring procedures in petrole-
um engineering

knowledge of related legislation of the Republic of Croatia
and European Union.
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Kompetencije koje studenti stjecu zavrSetkom
diplomskog studija Naftno rudarstvo,
smjer Energetika

e planiranje, projektiranje, izvodenje i nadziranje tehnoloskih
procesa u naftnom rudarstvu

e izvodenje inzenjerskih zahvata pri proizvodnji, sabiranju i
transportu nafte i prirodnog plina te iskoristavanju geoter-
malnih leZista

e prepoznavanje i rjesavanje inzenjerskih problema u podrucju
energetike

e izrada projektne dokumentacije za izgradnju energetskih po-
strojenja

e sposobnost analiziranja i optimiranja energetskih sustava

e primjena metoda za racionalno koristenje energije

e poznavanje poslovanja naftne kompanije u geopolitickom
okruzenju

e prepoznavanje, razumijevanje i vrednovanje u Sirem drustve-
nom kontekstu ¢imbenika koji utjecu na planiranje i izgradnju
energetskih postrojenja i/ili sustava

e procjena utjecaja energetskih sustava na okoli$

e poznavanje odgovarajucih zakonskih propisa Republike Hr-
vatske i Europske unije.

Kompetencije koje studenti stjecu zavrSetkom
diplomskog studija Naftno rudarstvo, smjer Zastita
okolisa u naftnom rudarstvu

e planiranje, izvodenje i nadziranje istraznih radova u naftnom
rudarstvu

e sposobnost analiziranja i interpretacije rezultata terenskih i
laboratorijskih istrazivanja

e planiranje, projektiranje, izvodenje i nadziranje tehnoloskih
procesa u naftnom rudarstvu

e izvodenje inzenjerskih zahvata pri proizvodnji, sabiranju i
transportu nafte i prirodnog plina te iskoristavanju geoter-
malnih leZista

e planiranje sustava zastite okolisa u naftnoj kompaniji

e vrednovanje utjecaja na okoli$ tijekom izgradnje i eksploata-
cije objekata u naftnom rudarstvu

e prepoznavanje i rjesavanje inzenjerskih problema u podrucju
zastite okolisa u naftnom rudarstvu primjenom odgovarajucih
tehnika i metoda

e pracenje stanja okolisa zahvata, objekata i postrojenja u naf-
tnom rudarstvu

e izrada studija utjecaja na okolis zahvata, objekata i postroje-
nja u naftnom rudarstvu

e planiranje i izvodenje sanacije okolisa uslijed onecis¢enja iza-
zvanih naftno-rudarskim aktivnostima

e procjena rizika akcidentnih situacija u naftnom rudarstvu

e sposobnost analiziranja energetskih sustava sa stajalista za-
Stite okolisa

e poznavanje odgovarajucih zakonskih propisa Republike Hr-
vatske i Europske unije.

e Na svim se studijima i smjerovima razvijaju vjestine komuni-
ciranja i timskog rada, upravljanja kompleksnim situacijama,
prikupljanja i analiziranja raznovrsnih podataka, integriranja
znanja, samostalnog donosenja zakljucaka i odluka te prezen-

Student competencies of graduate study programme in
Petroleum Engineering, Subprogramme Energy Production
and Supply

e planning, designing, carrying out and monitoring petroleum
engineering technology processes

e carrying out engineering interventions during oil and natural
gas production, gathering and transportation, as well as ge-
othermal reservoir exploitation

e defining and solving engineering problems in the area of
energy production and supply

e production of project documentation for the construction of
energy facilities

e analysis and optimization of energy systems

e application of methods for the rational use of energy

e knowledge of oil company operation within the geopolitical
context

e defining, understanding and assessing factors in the wider so-
cial context and the impact of those factors on planning and
construction of energy facilities and/or systems

e assessment of environmental impact of energy systems

e knowledge of related legislation of the Republic of Croatia
and European Union.

Student competencies of graduate study programme in
Petroleum Engineering, Subprogramme Environmental
Protection in Petroleum Engineering

e planning, carrying out and monitoring explorations in petro-
leum engineering

e analysis and interpretation of the field and laboratory rese-
arch results

e planning, carrying out and monitoring petroleum engineering
technology processes

e carrying out engineering interventions during oil and natural
gas production, gathering and transportation, as well as ge-
othermal reservoir exploitation

e planning environmental protection systems in an oil company

e assessment of environmental impact during construction and
exploitation of objects in petroleum engineering

e defining and solving engineering problems in the area of envi-
ronmental protection in petroleum engineering by the appli-
cation of appropriate techniques and methods

e monitoring conditions in the area of intervention, objects and
facilities in petroleum engineering

e preparation of studies on the environmental impact in the
area of intervention, objects and facilities in petroleum en-
gineering;

e planning and carrying out remediation of the site due to
pollution caused by petroleum engineering activities

e risk assessment in accidental situations in petroleum engi-
neering

e analysis of energy systems from an environmental protection
point of view

e knowledge of related legislation of the Republic of Croatia
and European Union.

e All programmes and subprogrammes develop communicati-
on skills, team work, managing complex situations, acquisiti-
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tiranja vlastitih zakljuc¢aka, znanja i argumenata koji ih podu-
piru stru¢noj i Siroj javnosti na jasan i nedvosmislen nacin.

2.3. Poslijediplomski studiji

2.3.1. Doktorski studij primijenjenih geoznanosti, rudarskog i
naftnog inZenjerstva

Poslijediplomski doktorski studij na Rudarsko-geolosko-naftnom
fakultetu naziva se Doktorski studij primijenjenih geoznanosti,
rudarskog i naftnog inZenjerstva. Prva generacija, u kojoj je bilo
desetero studenata, upisana je u ak. god. 2014./2015. Nositelj je
studija Rudarsko-geolosko-naftni fakultet, a u izvodenju nasta-
ve sudjeluju i nastavnici s Agronomskog fakulteta, Gradevinskog
fakulteta, Filozofskog fakulteta i Prirodoslovno-matematickog
fakulteta Sveucilista u Zagrebu, Instituta za medicinska istraziva-
nja i medicinu rada, Brodarskog instituta, Nanyang Technological
University (Singapur) i St. Lawrence University (SAD).

Doktorski je program interdisciplinaran i djeluje: (1) u podrucju
tehnickih znanosti - polje rudarstvo, nafta i geolosko inzenjer-
stvo, s tri ponudena modula (1) Rudarstvo, (2) Naftno rudarstvo i
(3) Geolosko inZenjerstvo; te (1) u podrucju prirodnih znanosti —
polje geologija, s ponudenim modulom (4) Geologija. Ukupno je
trideset pet (35) obveznih i temeljnih kolegija, a Sezdeset i jedan
(61) kolegij je izborni.

Struktura doktorskog programa naglasava vaznost znanstvenoi-
strazivackog rada (80%; 150 ECTS bodova), dok je nastavna kom-
ponenta smanjena na manje od 20% (30 ECTS bodova). Program
ukljucuje istraZivanje i eksploataciju lezista nafte i plina (kao
vaznih energetskih mineralnih sirovina za Republiku Hrvatsku)
te sustavno pracenje utjecaja na okolis tijekom njihove eksploa-
tacije i transporta, istrazivanje i eksploataciju ostalih mineralnih
sirovina, inZenjersku geologiju te sustavnu zastitu tla i pitke vode
kao temeljnih resursa.

2.3.2. ZdruZeni doktorski studij
Geo-Engineering and Water Management

Zdruzeni doktorski studij Geo-Engineeringand Water Manage-
ment (JDP) uspostavljen je na osnovi Medusveucilisnog konzor-
cijskog ugovora koji su potpisali rektori Tehnickog sveucilista u
Grazu, Sveucilista za tehnologiju i ekonomiju u Budimpesti te
sveucilista u Zagrebu i Mariboru. Izvodenje nastave zapocelo je
u ak. god. 2012./2013. U realizaciji JDP-a sa Sveucilista u Zagrebu
sudjeluju Rudarsko-geolosko-naftni fakultet (RGNF), Gradevinski
fakultet (GF) i Geotehnicki fakultet (GFV), a nositelj je studija
Sveuciliste u Zagrebu. U ak. god. 2014./2015. na Sveucilistu u
Zagrebu JDP je upisalo troje studenata.

JDP se uspostavlja i izvodi u znanstvenom podrucju tehnickih
znanosti — polja: gradevinarstvo te rudarstvo, nafta i geolosko
inZenjerstvo, u dva glavna predmeta (istraZzivacka podrucja):
Geo-Engineering i Water Management. Po zavrsetku zdruzenog
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on and analysis of various data, integration of knowledge, in-
dependent thinking and decision making, and presentation of
one’s own conclusions, as well asknowledge and arguments
supporting those conclusions, to professional and general pu-
blic in a clear and unambiguous manner.

2.3. Postgraduate study programmes

2.3.1. Doctoral Study of Applied Geosciences, Mining and
Petroleum Engineering

The postgraduate doctoral study at the Faculty of Mining, Geol-
ogy and Petroleum Engineering is renamed Doctoral Study of Ap-
plied Geosciences, Mining and Petroleum Engineering, and the
issuing institution is the Faculty of Mining, Geology and Petro-
leum Engineering. The first generation of 10 students is enrolled
in the academic year 2014/2015. Experts from the following
institutions participate in lecturing courses within the doctoral
study programme: Faculty of Agriculture, Faculty of Civil Engi-
neering, Faculty of Philosophy, Faculty of Science, Institute for
Medical Research and Occupational Health, Brodarski Institute,
Nanyang Technological University (Singapore) and St. Lawrence
University (USA).

The doctoral programme is interdisciplinary, within the scientific
area of (1) Technical Sciences, field: Mining, Petroleum and Geo-
logical Engineering, with three modules (1) Mining Engineering,
(2) Petroleum Engineering and (3) Geological Engineering, and
within the scientific area of (Il) Natural Sciences, field: Geology,
with a module (4) Geology. There are 35 compulsory and manda-
tory courses, and 61 elective courses.

The structure of the programme stresses the importance of the
scientific research (80%, 150 ECTS credits), while teaching is re-
duced to less than 20% (30 ECTS credits). The programme includes
the research and exploitation of oil and gas reservoirs as essential
energy mineral resources of the Republic of Croatia, as well as sys-
tematized monitoring of the environmental impact of their exploi-
tation and transport. It also includes research and exploitation of
other mineral resources, engineering geology and comprehensive
protection of soil and drinking water as basic resources.

2.3.2. Joint Doctoral Programme
“Geo-Engineering and Water Management”

The Joint Doctoral Programme “Geo-Engineering and Water
Management” (JDP) was established on the basis of the inter-
university consortium agreement signed by the rectors of Graz
University of Technology, Budapest University of Technology and
Economics, University of Zagreb and University of Maribor. The
first generation was enrolled in the academic year 2012/2013.
The following faculties of the University of Zagreb participate in
the JDP: Faculty of Mining, Geology and Petroleum Engineering,
Faculty of Civil Engineering and Faculty of Geotechnical Engi-
neering. In the academic year 2014/2015 three students were
enrolled in the JDP at the University of Zagreb.

The JDP is carried out in the scientific area of Technical Scienc-
es, in the fields of Civil Engineering and Mining, Petroleum and
Geological Engineering, with major subjects (research areas)
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studija stjece se diploma doktora znanosti iz podrucja tehnickih
znanosti (pripadajuce polje i grana), priznata na svim partner-
skim ustanovama.

Predavanja i disertacija su na engleskom jeziku. Zdruzeni je studij
organiziran kroz nastavni i znanstvenoistrazivacki rad u ukupnom
trajanju od tri godine (6 semestara). Jezgru ZdruZenog studija
¢ine Zdruzene skole sa specijalistickim kolegijima, koje se odvija-
ju dva puta godisnje naizmjenic¢no po partnerskim sveucilistima
(ljetne i zimske Skole traju od 4 do 5 tjedana) i u kojima se izmje-
njuju nastavnici iz partnerskih sveucilista te gostujuéi nastavnici.
Nastava (kolegiji i istraZivacki seminari) na ZdruZzenim $kolama
¢ini 20 ECTS bodova, a preostalih 20 ECTS bodova ostvaruje se
na domacem studiju. Istrazivanja, izrada i obrana disertacije na
engleskom jeziku te objavljivanje radova vrednuju se s ukupno
140 ECTS bodova.

2.3.3. Sveucilisni interdisciplinarni specijalisticki studij
EkoinZenjerstvo

Rudarsko-geolosko-naftni fakultet sudjeluje u izvodenju dijela
sveuciliSnog interdisciplinarnog poslijediplomskog specijalistic-
kog studija EkoinZenjerstvo, nositelj kojeg je Sveuciliste u Zagre-
bu, Centar za poslijediplomske studije. Voditelj je studija Fakultet
za kemijsko inZenjerstvo i tehnologiju, a u njegovu izvodenju, uz
RGNF, sudjeluju i Geotehnicki fakultet, Gradevinski fakultet, Pri-
rodoslovno-matematicki fakultet i Arhitektonski fakultet Sveuci-
lista u Zagrebu. U ak. god. 2014./2015. studij je upisalo osmero
studenata.

Program specijalistickog studija traje godinu do dvije (60 ECTS
bodova), a zavrSava zavr$nim specijalistickim radom. Program
nudi 31 kolegij (temeljni, obvezni i izborni) unutar modula (1)
prirodne i (2) tehnicke znanosti (definirani temeljnim kolegijima)
i usmjerenja (I) Voda, (Il) Tlo, (lll) Zrak i (IV) Otpad (definirani
obveznim kolegijima). Pravo upisa imaju pristupnici koji su ste-
kli diplomu sveucilisnog diplomskog studija (ili cetverogodisnjeg
sveuciliSnog dodiplomskog studija — prema staroj shemi studi-
ranja) iz tehnickog i biotehnickog podrucja (arhitekti, inZzenjeri
agronomije, elektroinZenjeri, brodarski inzenjeri, gradevinski
inZenjeri, kemijski i bioprocesni inzenjeri, rudarski inzenjeri, stro-
jarski inZzenjeri i inZenjeri Sumarstva). Ovisno o upisanim temelj-
nim kolegijima specijalistickog studija, ostvaruju se pretpostavke
za dobivanje stupnja specijalista ekoinzenjerstva u podrucju teh-
nickih ili biotehnickih znanosti.

2.3.4. Sveucilisni interdisciplinarni specijalisticki studij
Upravljanje krizama

Rudarsko-geolosko-naftni fakultet sudjeluje u izvodenju sveu-
c¢ilisnog interdisciplinarnog poslijediplomskog specijalistickog
studija Upravljanje krizama. Nositelj je programa Sveuciliste u
Zagrebu, Centar za poslijediplomske studije. Uz RGNF, u izvo-
denju studija sudjeluju nastavnici i suradnici s Arhitektonskog
fakulteta, Ekonomskog fakulteta, Fakulteta elektrotehnike i racu-
narstva, Fakulteta kemijskog inZenjerstva i tehnologije, Fakulteta
prometnih znanosti, Filozofskog fakulteta, Geodetskog fakulteta,
Grafickog fakulteta, Medicinskog fakulteta, Pravnog fakulteta,
Prirodoslovno-matematickog fakulteta, Uciteljskog fakulteta te

Geo-Engineering and Water Management. Upon the comple-
tion of the study the candidate is awarded the academic title of
the Doctor of Technical Sciences (in the corresponding field and
branch) and the title is recognised by all partner institutions as
equivalent.

Lectures are given in English, and PhD theses are written and
defended in English. The programme is organised through lec-
tures and scientific research in the duration of three years (six
semesters). The JDP consists of Joint schools with specialist
courses held two times a year and partner universities take turns
to host summer and winter schools in the duration of four and
half weeks. The teachers from partner universities and guest lec-
turers participate at those schools. A total of 20 ECTS credits is
awarded for courses and research seminars at the Joint schools,
while 20 ECTS credits are awarded for courses at the host univer-
sity. The research, preparation and defence of the thesis and the
publication of papers correspond to 140 ECTS credits.

2.3.3. University interdisciplinary specialist programme
“Environmental Engineering”

The Faculty of Mining, Geology and Petroleum Engineering par-
ticipates in the university interdisciplinary specialist programme
“Environmental Engineering”. The issuing institution is the Uni-
versity of Zagreb. The coordinator is the Faculty of Chemical
Engineering and Technology, and the other study programme
providers are: Faculty of Mining, Geology and Petroleum Engi-
neering, Faculty of Geotechnical Engineering, Faculty of Civil En-
gineering, Faculty of Science and Faculty of Architecture. In the
academic year 2014/2015 eight students were enrolled in the
programme.

The duration of the programme is one to two years (60 ECTS
credits) and it is completed by the defence of a specialist’s the-
sis.There are 31 courses (compulsory, mandatory and elective)
within (1) Natural and (2) Technical Sciences (defined by com-
pulsory courses), and the following subprogrammes: (1) Water,
(1) Soil, (111) Air and (IV) Waste (defined by mandatory courses).
Enrolment prerequisite is a completed university graduate pro-
gramme in Technical or Biotechnical Sciences. Depending on
the selectedcompulsory courses the student is awarded the
title of University Specialist within Technical or Biotechnical Sci-
ences.

2.3.4. University interdisciplinary specialist programme
“Crisis Management”

The Faculty of Mining, Geology and Petroleum Engineering par-
ticipates in the university interdisciplinary specialist programme
“Crisis Management”. The issuing institution is the University of
Zagreb. In addition to the Faculty of Mining, Geology and Petro-
leum Engineering, the programme providers are: Faculty of Ar-
chitecture, Faculty of Economics and Business, Faculty of Electri-
cal Engineering and Computing, Faculty of Chemical Engineering
and Technology, Faculty of Transport and Traffic Sciences, Facul-
ty of Humanities and Social Science, Faculty of Geodesy, Faculty
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iz ostalih ustanova. U ak. god. 2014./2015. studij je upisalo Se-
stero studenata.

Nastava na specijalistickom studiju Upravljanje krizama traje Ce-
tiri semestara tijekom kojih se slusa nastava iz obveznih i izbor-
nih kolegija te se izraduje zavrsni rad. Studij se sastoji od 13 ob-
veznih i 25 izbornih kolegija. U prvom semestru upisuje se Sest
obveznih kolegija. U drugom se semestru upisuju Cetiri obvezna
i dva izborna kolegija. U trecem semestru upisuju se tri obvezna
kolegija i triizborna kolegija. U ¢etvrtom se semestru upisuju dva
izborna kolegija. U tom semestru obavlja se i prakticna nastava
(5 ECTS bodova) te se izraduje zavrsni rad (15 ECTS bodova).
Uvjet je za upis na studij zavrSen sveucilisni dodiplomski ili di-
plomski studij iz odgovarajuceg drustvenog, tehnickog, bioteh-
nickog ili humanistickog podrucja.

of Graphic Arts, School of Medicine, Faculty of Law, Faculty of
Science, Faculty of Teacher Education and other institutions. In
the academic year 2014/2015 six students were enrolled in the
programme.

The duration of the programme is four semesters. It consists
of 13 mandatory and 25 elective courses. In the first semester
students are enrolled in six mandatory course, in the second se-
mester in four mandatory and two elective courses, in the third
semester in three mandatory and three elective courses and in
the fourth semester in two elective courses. The fourth semester
also includes practical work (5 ECTS credits) and the completion
of a specialist’s thesis (15 ECTS credits).

Enrolment prerequisite is a completed university graduate pro-
gramme in corresponding scientific area (Social, Technical and
Biotechnical Sciences, Humanities).
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2.4. Mobilnost studenata

2.4.1. Erasmus+

Tijekom ak. god. 2013./2014. uspostavljen je novi program aka-
demske mobilnosti Erasmus+, a Rudarsko-geolosko-naftni fakul-
tet potpisao je niz ugovora o mobilnosti studenata, nastavnog i
nenastavnog osoblja, na rok od sedam godina:

2.4. Student mobility

2.4.1. Erasmus +

The Faculty of Mining, Geology and Petroleum Engineering
signed Erasmus+ bilateral agreements for student, teaching
staff and non-teaching staff mobility with the following univer-
sities:

1. AGH University of Science and Technology Krakow, Faculty of Geology, Geophysics and Environmental Protection,

trajanje / duration: 2014-2021

2. AGH University of Science and Technology Krakow, Faculty of Mining and Geoengineering, trajanje / duration: 2014-2021
3. AGH University of Science and Technology Krakow, Faculty of Drilling, Oil and Gas, trajanje / duration: 2015-2021
4. University of Ljubljana, Faculty of Natural Sciences and Engineering, trajanje / duration: 2014-2021
5. VSB Technical University of Ostrava, Faculty of Mining and Geology, trajanje / duration: 2014-2021
6. University of Szeged, Faculty of Science and Informatics, trajanje / duration: 2014-2021
7. University of Miskolc, trajanje / duration: 2014-2021
8. VU University Amsterdam, trajanje / duration: 2014-2018
9. Universitat Politecnica de Valencia, School of Civil Engineering, trajanje / duration: 2014-2021
10. Utrecht University, trajanje / duration: 2014-2016
11. Istanbul Tehnical University, Faculty of Mines, trajanje / duration: 2014-2016
12. Friedrich Schiller University Jena, Faculty of Chemistry and Earth Sciences, trajanje / duration: 2014-2016
13. University of Leoben, trajanje / duration: 2014-2016
14. Charles University in Prague, Faculty of Science, Institute of Geology and Palaeontology, trajanje / duration: 2014-2016
15. Tehnico Lisboa, trajanje / duration 2014-2021
16. TU Graz, duration: 2014-2016
17. Goce Delcev University, Stip, trajanje / duration: 20152021
18. University of Granada, trajanje / duration: 2014-2021

U ak. god. 2014./2015. devet je studenata Rudarsko-geolosko-
naftnog fakulteta ostvarilo studijski boravak u inozemstvu, na
sliede¢im sveucilistima:

Within the academic year 2014/2015 nine student mobilities
were accomplished (listed in the table below).

Sveuciliste Odlazni studenti Dolazni studenti
University Outgoingstudents Incomingstudents
Akademia Gérniczo-Hutnicza im. Stanistawa Staszica w Krakowie 2 2
istanbul Teknik Universitesi 1 3
Montanuniversitdt Leoben 1

Universidade de Lisboa 2

Universitat Politécnica de Valencia 1

Univerzita Karlova v Praze 2
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Faculty of Mining, Geology and Petroleum Engineering

2.4.2. Ceepus

Rudarsko-geolosko-naftni fakultet ukljucen je od 2011. godine
u regionalni program mobilnosti studenata i nastavnika za sveu-
CilisSne studije CEEPUS IIl. RGNF i Prirodoslovno-matematicki fa-
kultet ukljuceni su u mrezu CllI-RO-0038 Earth-Science Studiesin
Central and Southeastern Europe.

Clanice mreze sljedecée su geoloske institucije:

University of Vienna, Center for Earth Science
University of Graz, Institute for Earth Science

Masaryk University of Brno, Department of Earth Science
Palacky University Olomouc, Department of Geology
Eotvos Lorand University Budapest, Institute of Geology

. University of Silesia in Katowice, Faculty of Earth Science
12. Jagiellonian University in Cracow, Institute of Earth Science
13. University of Warsaw, Faculty of Geology

14. University of Wroctaw, Institute of Earth Science

© % N A WN =

[N
= O

Polytechnic University of Tirana, Faculty of Mining and Geology

University of Innsbruck, Institute for Mineralogy and Petrology
Mountanuniversitdt Leoben, Department of Applied Geoscience and Geophysics
University of Salzburg, Department of Geography, Geology and Mineralogy

St. Kliment Ohridski Sofia University, Faculty of Geology and Geography

2.4.2. Ceepus

The Faculty of Mining, Geology and Petroleum Engineering and
the Faculty of Science are included since 2011 within regional
mobility programs CEEPUS network CllI- RO-0038 Earth-Science
Studies in Central and Southeastern Europ for the teaching staff
and students.

University members are listed below:

15. Babes Bolyai University of Cluj-Napoca, Department of Mineralogy

16. Alexandru loan Cuza University of lasi, Department of Geology and Geochemistry

17. Comenius University of Bratislava, Department of Mineralogy and Petrology

18. Technical University of Kosice, BERG Faculty, Department of Geology and Mineralogy

19. University of Ljubljana, Faculty of Natural Sciences and Engineering, Department of Geology

20. Belgrade University, Faculty of Mining and Geology

U ak. god. 2014./2015. ostvarene su po jedna odlazna nastav-
nicka (Universitat Salzburg) i studentska mobilnost (Mountanu-
niversitat Leoben).
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Within the academic year 2014/2015 one teaching staff mobility
(University of Salzburg) and one student mobility (Mountanuni-
versitdt Leoben) were accomplished.



Istrazivacki i nastavni kapaciteti
Research and teaching capacities

3.1. Laboratoriji

3.1.1. Cementacijski laboratorij

DJELATNOST LABORATORIA

Cementacijski laboratorij koristi se za nastavu i znanstvenoistra-
zivacki rad. Opremljen je instrumentima i uredajima koji omo-
gucavaju pripremu cementne kase i ispitivanje njenih svojstava
prema API specifikaciji 10 A i APl preporukama 10 B.

USLUGE

Odredivanja u cementnim kasama
Priprema
Odredivanje gustoce
Odredivanje reoloskih svojstava
Odredivanje vremena zgusnjavanja kod atmosferskog tlaka i
povisene temperature
Odredivanje sadrzaja slobodne vode

3.1. Laboratories

3.1.1. Cementation Laboratory

LAB ACTIVITIES

The Cementation laboratory has an educational and scientific
research purpose. Laboratory is equipped with instruments and
devices that enable cement slurry preparation and the determi-
nation of cement slurry properties according to APl Specification
10 A and APl Recommendations 10 B.

SERVICES

Cement slurry determination
Preparation
Density
Rheological properties
Thickening time at atmospheric pressure and elevated
temperature
Free water content

Voditelj laboratorija / Head of the Lab: Prof. dr. sc. / Prof. Nediljka Gaurina Medimurec, PhD
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3.1.2. Geofizicki laboratorij

DJELATNOST LABORATORIA

Laboratorij za geofizicka istrazivanja namijenjen je nastavi, znan-
stvenoistrazivackom i stru¢nom radu. U Laboratoriju su smje-
Steni moderni geofizicki instrumenti i oprema za niz geofizickih
metoda istraZzivanja kao Sto su: magnetotelurska, seizmicka,
elektromagnetna i elektricna mjerenja, magnetometrija i mjere-
nja u pli¢im busotinama. Instrumenti sluze pretezno za terenska
mjerenja, a u laboratoriju se izvodi njihovo testiranje i kalibracija,
nadogradnja i razvoj instrumenata i opreme. Laboratorij omo-
gucuje i mjerenja na uzorcima: odredivanje gustoce, elektricne
otpornostii dr.

Laboratorij je opremljen najnovijim softverima za obradu i inter-
pretaciju geofizickih podataka koji se koriste u stru¢nim i znan-
stvenim projektima. Osim toga, kontinuirano se izvodi testiranje
i nadogradnja softvera, te razvoj vlastitog softvera. U laboratoriju
je smjestena radna stanica na kojoj se pomocu programskog pa-
keta Petrela (Schlumberger Ltd.) izvodi interpretacija 3D seizmic-
kih mjerenja u okviru naftno-geoloskih istrazivanja. Programom
Interactive Petrophysics (Senergy Software) interpretiraju se ge-
ofizicka mjerenja u busotinama. Radnu stanicu koriste studenti
u okviru zavrsnih i diplomskih radova, te studenti poslijediplom-
skog studija.

3.1.2. Geophysical Laboratory

LAB ACTIVITIES

Geophisical laboratory is used for education and for research in
the framework of scientific and professional projects.

The Laboratory for Geophysical Exploration is provided with
modern geophysical instruments and equipment for various geo-
physical exploration methods such as magnetotellurics, seismic
methods, electromagnetic and electric measurements, magnetic
methods and measurements in shallow wells. The instruments
are mainly in practical use in the field, while testing and cali-
bration, upgrading and development of instruments and equip-
ment are performed in the laboratory. The laboratory provides a
number of measurements on samples: determination of density,
electrical resistivity, etc.

The latest software for processing and interpretation of geo-
physical data that are used in professional and scientific projects
is available in the laboratory. Software testing and upgrading is
continuously performed as well as development of our own soft-
ware. The laboratory also consists of a workstation operating the
Petrel software (Schlumberger Ltd.) used for the interpretation of
3D seismic data in petroleum geology explorations. Interactive
Petrophysics (Senergy Software) is used for analysis and interpre-
tation of well logging data. The workstation is used by students
during the creation of their final and graduation theses as well as
by postgraduate students.
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USLUGE

Geofizicka mjerenja i interpretacija podataka u okviru hidrogeo-
loskih istrazivanja, inZenjersko geoloskih istrazivanja, istrazivanja
lezista gradevinskih materijala, istrazivanja lezista ugljikovodika,
strukturno-geoloskih istrazivanja, istrazivanja okolisa i monito-
ringa u zastiti okolisa, arheoloskih istraZivanja raspolozivim ge-
ofizickim metodama:

Elektricne metode (elektricna tomografija i sondiranje,

mjerenje prirodnog potencijala)

Seizmicka refrakcija i refleksija

Magnetotelurska metoda

Magnetometrija

Elektromagnetne metode s pomi¢nim odasiljacem,

Georadar

Karotazna mjerenja u busotinama do dubine 500 m

(elektricna otpornost, spontani potencijal i prirodna

radioaktivnost)

3.1.3. Geomehanicki laboratorij

DJELATNOST LABORATORIA

Geomehanicki laboratorij sastoji se od Odjela za mehaniku stije-
na i Odjela za mehaniku tla. Istrazivacka djelatnost Odjela za me-
haniku stijena usmjerena je na utvrdivanje fizikalno-mehanickih
znacajki intaktnog stijenskog materijala. Odjel je opremljen ure-
dajima za pripremu i ispitivanje uzoraka stijena u skladu s pre-
poru¢enim metodama (Suggested Methods, SM) Medunarod-
nog drustva za mehaniku stijena (International Society for Rock
Mechanics, ISRM) te hrvatskim, odnosno preuzetim europskim
normama (HRN EN). Djelatnost Odjela za mehaniku tla usmjere-
na je na istrazivanje svojstava tla i glinenih geosintetickih barije-
ra. Ispitivanja se provode opremom i uredajima za klasifikacijska
ispitivanja i ispitivanja fizikalno-mehanickih svojstava sukladno
americ¢kim (American Society for Testing and Materials, ASTM)
i europskim normama (British Standards, BS; Deutsches Institut
fir Normung, DIN).

PROJEKTI U 2014./2015.

IstraZivanje stabilnosti podzemnih prostorija kamenoloma arhitektonsko-gra-
devnog kamena na eksploatacijskom polju “Kanfanar-jug”/ Subsurface room
stability exploration in the architectural and building stone quarry at the “Kanfanar
- jug”exploitation field
Ispitivanje svojstava gline za odlagaliste otpada"Cui¢ brdo — Rakovica”/ Clay
property exploration for the “Cuic brdo- Rakovica” landfill
Laboratorijsko ispitivanjima bentonitne gline s procjenom pogodnosti za
potencijalnu upotrebu u mineralnim brtvenim barijerama / Bentonite clay
laboratory testing and assessment od applicability in mineral sealing barriers
Laboratorijska ispitivanja bentonitne gline za uzorke BENTOPROSEAL-Ca-S,
BENTOPRO-A, BENTOPROSEAL-A i BENTOPROSEAL-S / Bentonite clay laboratory
testing for samples BENTOPROSEAL-Ca-S, BENTOPRO-A, BENTOPROSEAL-A and
BENTOPROSEAL-S

SERVICES

Geophysical measurements and data interpretation within the
scope of hydrogeological exploration, engineering geology ex-
ploration, building materials deposits exploration, carbohydrate
deposit exploration, structural and geological explorations,
environmental explorations and monitoring for the purpose of
environmental protection, archaeological exploration using the
available geophysical methods:

Electrical methods (electric tomography and sounding,

natural potential measurement)

Seismic refraction and reflexion

Magnetotelluric method

Magnetometrics

Electromagnetic methods using moving transmitter

Georadar

Well logging measurements in wells of up to 500 m depth

(electric resistance, spontaneous potential and natural

radioactivity)

3.1.3. Geomechanics Laboratory

LAB ACTIVITIES

Geomechanics laboratory brings together two sections: the De-
partment for Rock Mechanics and the Department for Soil Me-
chanics. The research activities of the Department for Rock Me-
chanics are focused on the physical and mechanical properties
tests of intact rock materials. The Department contains facilities
and equipment for rock testing and rock specimen preparation
according to ISRM and other standards. The Department for Soil
Mechanics is used for studying the material properties of soil.
The Department is capable of conducting classification tests and
physical and mechanical properties tests (the shear strength,
deformability and saturated hydraulic permeability of soils) in
accordance with the recommended methods Suggested Meth-
ods, SM) of the International Society for Rock Mechanics as well
as Croatian and European norms (HRN, EN). The activity of the
Department for Rock Mechanics is directed towards the explo-
ration of soil and geosynthetic clay barriers. The exploration is
conducted using the equipment and devices for the classification
exploration and exploration of physical and mechanical proper-
ties in harmony with the U.S. (American Society for Testing and
Materials, ASTM) and European (British Standards, BS; Deutsch-
es Institut fir Normung, DIN) standards.

51



Rudarsko-geolosko-naftni fakultet

Voditelj laboratorija / Head of the Lab: Doc.dr.sc. / Asst. Prof. Petar HrZenjak, PhD

USLUGE

Odredivanje vlaznosti tla

Odredivanje gustoce Cvrstih Cestica tla pomocu
piknometra

Odredivanje granulometrijskog sastava tla
Odredivanje Atterbergovih granica
Laboratorijsko ispitivanje znacajki zbijanja tla
(Standardni Proctor)

Laboratorijsko ispitivanje znacajki zbijanja tla
(Modificirani Proctor).

Ispitivanje svojstava tla pri jednodimenzionalnoj
konsolidaciji (edometar)

Odredivanje jednoosne tlacne ¢vrstoce tla
Odredivanje posmicne cvrstoce tla uredajem za
izravni posmik

Odredivanje nedrenirane posmicne ¢vrstoce tla
pri troosnom posmiku bez mjerenja pornog
tlaka

Odredivanje posmicne cvrstoce tla pri
konsolidiranom nedreniranom troosnom
posmiku s mjerenjem pornog tlaka
Odredivanje posmicne cvrstoce tla pri
konsolidiranom dreniranom troosnom

posmiku s mjerenjem promjene volumena
Odredivanje propusnosti koherentnih tala i
bentonitnih tepiha pomocu troosne celije
Odredivanje hidraulickih svojstava glinenih
brtvenih barijera u kontaktu s potencijalno
nekompatibilnim tekuc¢inama

Odredivanje indeksa slobodnog bubrenja
Odredivanje sposobnosti adsorpcije vode
Odredivanje indeksa gubitka fluida

Odredivanje indeksa protoka

Odredivanje sadrzaja vode, poroznosti i gustoce
stijena

Odredivanje jednoosne tlacne ¢vrstoce stijenskog
materijala
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METODA ISPITIVANJA
TESTING METHOD

ASTM D 2216
ASTM D 854

ASTM D 422

BS 1377: Part 2: Clauses 4, 5

ASTM D 698

ASTM D 1557

ASTM D 2435

BS 1377: Part 7: Clause 7
ASTM D 3080

BS 1377: Part 7: Clause 8

BS 1377: Part 8: Clause 7

BS 1377: Part 8: Clause 8

ASTM D 5084

ASTM D 6766

ASTM D 5890
DIN 18132
ASTM D 5891
ASTM D 5887
ISRM SM 1977

ISRM SM 1979: Part 1

SERVICES

Ground humidity determination

Soil polid particle density determination using
pycnometer

Granulometric soil composition determination
Atterberg boundary determination

Soil compaction charateristics laboratory
exploration (Standard Proctor)

Soil compaction charateristics laboratory
exploration (Modified Proctor)

Ground characteristics exploration at
onedimensional consolidation (oedometer)
Determining the singleaxis soil compressive strength
Determining the soil shear strength using the
direct shear apparatus

Determining the undrained soul shear strength
at triaxial shear without measuring the pore
pressure

Determining the soil shear strength at
consolidated undrained triaxial shear
accompanied by measuring the pore pressure
Determning the soil shear strength at
consolidated drained triaxial pressure accom-
panied by measuring the change in volume
Determining the permeability of coherent soils
and bentonite carpets using the triaxial cell
Determining the hydraulic properties of clay
sealing barriers in contact with potentially
incompatible liquids

Determining the free swelling index
Determining the water adsorption capabilities
Determining the fluid loss index

Determining the flow index

Determning water contents, porosity and rock
density

Determining the singleaxial compression strength
of rock material
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Odredivanje jednoosne tlacne ¢vrstoce i
deformabilnosti stijenskog materijala
Odredivanje vla¢ne Cvrstoce stijenskog materijala
brazilskim testom

Odredivanje ¢vrstoce stijenskog materijala u ISRM SM 1978
troosnom stanju naprezanja

Odredivanje brzine Sirenja elasti¢nih valova ISRM SM 1978
Metode ispitivanja prirodnog kamena- HRN EN 1926

Odredivanje jednoosne tlacne ¢vrstoce

Metode ispitivanja prirodnog kamena — Odredivanje
Cvrstoce pri savijanju pod koncentriranim
opterecenjem

Odredivanje indeksa ¢vrstoce PLT postupkom

HRN EN 12372

ISRM SM 1985

Odredivanje tvrdo¢e Schmidtovim ceki¢em ISRM SM 1978

3.1.4. Laboratorij za analizu geoloskih materijala (LaGEMA)

DJELATNOST LABORATORIA

Laboratorij za analizu geoloskih materijala (LaGEMA) se bavi
analizom anorganskih komponenti litosfere i pedosfere (minera-
la, stijena, tala i voda). Sastavni dijelovi laboratorija su kemijska,
mineraloska i petroloska sekcija.

Kemijska sekcija izvodi dezintegraciju i razaranje uzorka. Analize
se vrse pomocu instrumentalnih metoda (IC, F-AAS, F-AES, GF-
AAS, MHS-AAS, ISE potenciometrije, volumetrije, gravimetrije).
Bitan segment je i granulometrijska analiza sedimenata (sijanje,
pipetna metoda, areometriranje).

Mineraloska sekcija izvodi kvalitativnu i semikvantitativnu anali-
zu mineralnog sastava metodom rendgenske difrakcije na prahu
izvornog uzorka te uzoraka dobivenih njegovom obradom radi
detaljnijeg opisa uzorka.

Petroloska sekcija kroz opticku mikroskopiju izvodi analize sti-
jena te interpretaciju njihovog nastanka, transformacije i/ili
propadanja. Analizi prethodi priprema preparata (rudni prepa-
rati, izbrusci, nabrusci). Prilikom analize koriste se razlicite mi-
kroskopske tehnike (refleksija, transmisija,polarizacija, analiza
fluidnih inkluzija).

ISRM SM 1979: Part 2

ISRM SM 1978: Part 2

Determining the singleaxial pressure strength and
deformability of the rock matter

Determining the tensile strength of the rock
material using the Brasilian test

Determining the rock matter strength iduring
triaxial strain

Determining the propagation velocity of elastic waves
Natural stone testing methods — Determining the
singleaxial compression strength

Natural stone testing methods — Determining
the strength during bending under

concentrated load

Determining the strength index using the PLT
procedure

Hardness determination using the Schmidt hammer

3.1.4. Laboratory for Analysis of Geological Materials (LaGEMA)

LAB ACTIVITIES

The Laboratory for analysis of geological materials (LaGEMA)
analyses inorganic components of lithosphere and pedosphere
(minerals, rocks, soils and water). Laboratory consists of chemi-
cal, mineralogical and petrological section.

Chemical section performs disintegration and digestion of sam-
ples. Analyses are performed using instrumental methods (IC,
F-AAS, F-AES, GF-AAS, MHS-AAS, ISE potentiometry, volumetry,
gravimetry). Important segment is granulometric analysis of se-
diments (sieving, sedimentation methods, and areometry).
Mineralogical section performs qualitative and semi-quantitati-
ve analysis. Mineralogical composition is estimated using X-ray
diffraction on powder of a bulk sample as well as on processed
samples in order to obtain more detailed information.
Petrological section performs rock analysis. Interpretation of rock
formation, transformation and degradation is based on optical
microscopy. According to the sort of microscopic method samples
are cut, thinned and polished prior to the analysis. Among the
methods used are the methods of reflection, transmission, tran-
smission in polarized light and the analysis of fluid inclusions.
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Laboratorij izraduje analize u svrhu nastavne, znanstvene i
strucne djelatnosti. U laboratoriju se izvodi prakticna nastava
iz kolegija: Mineralogija glina, Geokemija okolisa, Primijenjena
analitika okolisa, Exploration Geochemistry, Instrumentalne
analiticke metode, Monitoring okolisa i Metode istriaZivanja
sedimenta.

PROJEKTI U 2014./2015.

Nanomin —Nanominerals in sediments and soils: formation, pro-
perties and the role in biogeochemical processes

Geneza stijena i prateceg orudnjenja u Dinaridima

Recentni sedimenti i tla na podrucju delte Neretve

Potencijalne sirovine u prapovijesnom loncarstvu, studija sluca-
ja: tel Damica gradina

USLUGE

Izrada mikroskopskih preparata:
Izbruska (+ bojanje izbruska)
Nabruska
Rasutih materijala
Petrografskog preparata
Mikropaleontoloskog preparata

Susenje uzorka
Freeze-dry
Uz povisenu temperaturu
Na sobnoj temperaturi

Mljevenje i dezintegracija
U celicnom mlinu
U ahatnom mlinu
U ahatnom tarioniku
U porculanskom tarioniku

Dispergiranje
U ultrazvucénoj kupelji
Pomocu ultrazvucnog Stapa
Pomocu planetarne tresilice
Pomocu end-over-end tresilice
Pomocu magnetne mijesalice

Granulometrija
Suho sijanje
Mokro sijanje
Areometriranje
Pipetna metoda

Razaranje
Karbonata (pomocu HCl, HAc, puferirane otopine HAc)
Oksida Zeljeza i mangana
Organske tvari
Sulfata
Rezidualne frakcije
Sekvencijalno otapanja prema Tessieru ili BCR
Slikatna analiza
Karbonatna analiza

lzdvajanje
Teske i lake frakcije bromoformom

(natrijevim polivolframatom)
Frantzovim izodinamskim magnetnim separatorom
Sedimentacijom u gravitacijskom ili centrifugalnom polju
Rucna separacija pod lupom
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Laboratory performs analyses for educational, scientific and
professional purposes. Practical classes in Mineralogy of clay,
Environmental geochemistry, Applied analysis of environment,
Exploration geochemistry, Instrumental analytical methods, Envi-
ronmental monitoring and Methods of sediment research are held
within the laboratory premises.

PROJECTS IN 2014/2015

Nanomin — Nanominerals in sediments and soils: formation, pro-
perties and the role in biogeochemical processes

Genesis of rocks and accompanying mineralization in Dinarides
Recent sediments and soils in delta of Neretva River

Potential resources for ancient pottery, case study: tel Damic
gradina

SERVICES

Sample preparation for microscopy:
Thin section (+ dyeing)
Polished macro sample (cubic shape, levelled on slide)
Bulk sample
Petrographic section
Micropaleontological sample
Drying
Freeze-dry
Drying at elevated temperatures
Drying at ambient temperature
Milling and disintegration
Steel mill
Agate mill
Agate mortar
Porcelain mortar
Dispersion
Ultrasonic bath
Ultrasonic probe
Planetary shaker
End-over-end shaker
Magnetic stirrer
Granulometry
Dry sieving
Wet sieving
Areometry
Sedimentation
Digestion / removal
Carbonates (using HCl, HAc, buffered solution of HAc)
Iron and manganese oxides
Organic matter
Sulphates
Residual fraction
Sequential analysis according to Tessier or BCR
Litogeochemistry — major oxides
Chemistry of carbonates
Separation
Heavy and light fraction using bromoform
(sodium metatungstate)
Magnetic separation
Sedimentation in gravitational or centrifugal field
Manual separation under magnification
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Izrada RTG-preparata
Neorijentiranog preparata praha

Neorijentiranog preparata praha saturiranog glicerinom
Orijentiranih preparata glinovite frakcije sa obradama

(K, Mg, EG, DMSO, Zarenje)
Analize
RTG difrakcija
Odredivanje CEC
Volumetrijska analiza
Gravimetrijska analiza
Kolorimetrijska analiza
Scheiblerova metoda odredivanja udjela karbonata
F-AAS, GF-AAS, MHS-AAS, F-AES
Mijerenje pH, EC (tla, vode)
Odredivanje upijanja vode
Odredivanje gusto¢e pomocu piknometra
Odredivanje poroznosti i propusnosti

XRD samples

Randomly oriented specimen of bulk sample

Randomly oriented specimen of fine fraction saturated
with ethylene-glycol

Oriented specimen of clayey fraction with treatments
(K, Mg, EG, DMSO, firing)

Analysis

X-ray diffraction

CEC determination

Volumetric analysis

Gravimetric analysis
Colorimetric measurements
Scheiblerova method for calcite content estimation
F-AAS, GF-AAS, MHS-AAS, F-AES
pH, EC (soil, water)

Water intake

Density

Porosity and permeability

Voditelj laboratorija / Head of the Lab: Dr. sc. Michaela Hruskova Hasan, PhD
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3.1.5. Laboratorij za elektrotehniku i elektroniku

DJELATNOST LABORATORIA

Laboratorij izvodi mjerenje i umjeravanje dijela elektri¢nih veli-
¢ina (napon, struja, otpor, snaga, energija) i elektricno mjerenje
neelektricnih velicina (deformacija, pomak, sila, tlak, tempera-
tura, zvuk i buka, vibracije), u statickom i dinami¢kom podrucju i
procjenu mjerne nesigurnosti. Sastavni je dio akreditiranog Labo-
ratorija za ispitivanje eksplozivnih tvari za koji provodi elektricna
mjerenja na elektricnim detonatorima. Primjenom programskog
paketa LabVIEW i opreme izradujemo mjerene sustave za razli-
¢ita mjerenja, prikupljanje i analizu podataka. Sve usluge pruza
interno laboratorijima RGNfa i vanjskim korisnicima. Laboratorij
razvija mogucnosti programskog dizajna i izrade 3D predmeta.

PROJEKTI U 2014./2015.

Optimalizacija sustava povrsinske eksploatacije razvojem racu-
nalnog modela

USLUGE

Mjerenje deformacija tenzometrima,

Mijerenje elektri¢ne snage i/ili energije trosila,

Mjerenje harmonickih izoblicenja elektricnog napajanja,
Mjerenje raspona promjene struje, napona, snage u vremenu,
Precizno mjerenje napona, struje, otpora,

Dizajn iizrada raznih mjernih sustava,

Izrada procjene mjerne nesigurnosti,

Umjeravanje senzora temperature

Umjeravanje senzora pomaka Ivdt-a

Mjerenje zvuka i buke

Umjeravanje mikrofona

Umjeravanje senzora za vibracije

3.1.5. electrical engineering and electronics laboratory

LAB ACTIVITIES

The Laboratory performs the measurement and calibration of a
part of electric quantities (voltage, current, resistance, power),
electric measurement of non-electric quantities (deformation,
displacement, force, pressure, temperature, sound and noise,
vibrations), in static and dynamic areas, as well as estimating
the measurement uncertainty. The use of Labview program
package enables the development of virtual measurement sys-
tems with system data acquisition and calibration of measure-
ment chain and virtual instruments. The Laboratory has been
developing the technologies of program design and 3D objects
production.

PROJECTS IN 2014/2015

Surface exploitation system optimization through computer
model development

SERVICES

Deformation measurement using strain gauges
Measurement of electrical power and/or energy
Measurement of range in which the current voltage or power
strength changes over time

Precise measurement of voltage, current, resistance
Design and implementation of measurement systems
Estimation of measurement uncertainty

Callibration of temperature sensors

Callibration of Ivdt displacement sensor
Measurement of sound and noise

Microphone callibration

vibration sensor callibration

Voditelj laboratorija / Head of the Lab: Doc. dr. sc. / Asst. Prof. Dalibor Kuhinek, PhD
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3.1.6. Laboratorij za inZenjersku geologiju i hidrogeologiju

DJELATNOST LABORATORIA

Laboratoriju-laboratorij za inZenjersku geologiju i hidrogeologiju
se koristi za izvodenje nastave, znanstveno-istrazivackih i struc-
nih projekata. U sklopu nastave opisuju se uzorci tla prikupljeni
na terenu te se prezentira dio opreme za geotehnicka istrazi-
vanja, izvode se granulometrijske analize i priprema uzoraka za
ispitivanje hidraulicke vodljivosti u permeametrima, zatim ek-
sperimenti odredivanja hidrogeoloskih parametara (poroznost,
specificno davanje, disperzivnost), te prikaz opreme i rada s
opremom za terenska hidrogeoloska istrazivanja. U znanstve-
no-istrazivacke svrhe kao i za potrebe suradnje s privredom u
Laboratoriju se izvodi determinacija busotinskih jezgra, odabir
uzoraka za inZenjerskogeoloska ispitivanja, skladistenje hidroge-
oloske opreme, priprema opreme za teren, i skladistenje uzoraka
prikupljenih na terenu.

PROJEKTI U 2014./2015.

Studija hidraulicke povezanosti proluvijalnih naslaga na lokaciji
Ustanove Zooloski vrt grada Zagreba s aluvijalnim naslagama za-
grebackog vodonosnika

Hidrogeoloska istrazivanja na lokaciji StrijeZevica

USLUGE

Laboratorij zasebno ne pruza usluge, vec se koristi u sklopu
inZenjerskogeoloskih i hidrogeoloskih projekata.

3.1.6. Laboratory for Engineering Geology and Hydrogeology

LAB ACTIVITIES

Laboratory for Engineering Geology and Hydrogeology is used
for education and for research in the framework of scientific and
professional projects.

Within the courses, the soil samples collected in the field are
identified and equipment for geotechnical investigations is pre-
sented to the students. Granulometric analysis and preparation
of samples for testing of hydraulic conductivity in the permeame-
ter, experiments determining the hydrogeologic parameters (po-
rosity, specific provision, dispersion), and display of equipment
and work with equipment for hydrogeological field investigations
are also performed within the courses.

In addition, for scientific research purposes as well as for coopera-
tion with the industry, the laboratory engages in the determination
of the core drilling samples, sampling for the purpose of engineering
geological testing, storage of hydrogeological equipment, prepara-
tion of the equipment for field work and storage of samples taken
in the field, for further hydrogeological research in the Laboratory.

PROJECTS IN 2014/2015

Study of hydraulic connection between proluvial deposits on
the Zagreb Zoo location and the alluvial deposits of the Zagreb
aquifer

Hydrogeological exploration on the StrijeZevica location

SERVICES

The lab does not provide individual services, it is used for
engineering geological and hydrogeological projects.

Voditelj laboratorija / Head of the Lab: Doc. dr. sc. / Asst. Prof. Zeljko Duié, PhD
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3.1.7. Laboratorij za ispitivanje busotinskih fluida

DJELATNOST LABORATORIA

Laboratorij za ispitivanje busotinskih fluida koristi se za nastavu
i znanstveno-istrazivacki rad. Opremljen je instrumentima i ure-
dajima koji omogucavaju pripremu isplake, ispitivanje isplacnih
aditiva i svojstava isplake prema API specifikaciji 13 A i API pre-
porukama 13 B.

USLUGE

Odredivanje gustoce isplake

Kondicioniranje isplake

Odredivanje reoloskih svojstava isplake pri sobnim uvjetima
Odredivanje viskoznosti isplake pri atmosferskom tlaku i
temperaturi do 88 °c

Mjerenje smicnih naprezanja i viskoznosti pri razlicitim smi¢nim
brzinama

IzraCunavanje reoloskih parametara isplake u simuliranim
busotinskim uvjetima

Ispitivanje filtracije u uvjetima velikih tlakova i temperatura
Odredivanje koeficijenta trenja isplake i usporedba kakvoce
razli¢itih podmazivaca

Odredivanije filtracije isplake pri sobnoj temperaturi i u uvjetima
povisenih temperatura i tlakova

Mjerenje vremena kapilarnog upijanja

3.1.7. Wellbore Fluids Laboratory

LAB ACTIVITIES

Drilling fluids laboratory is used in education and scientific re-
search. The laboratory is equipped with instruments and devices
that enable drilling fluid preparation, drilling fluid additives test-
ing and the determination of drilling fluid properties according to
APl Spec 13A and recommended practice for laboratory testing
of drilling fluids RP 13B.

SERVICES

Determining the density of drilling fluid

Conditioning the drilling fluid

Determining the rheological properties of drilling fluid at
ambient conditions

Determination of the viscosity of drilling fluids at atmospheric
pressure and temperatures up to 88 °c

Measuring the shear stress and the viscosity at different shear
rates

The calculation of rheological parameters of drilling fluid in
simulated downhole conditions

Testing filtration under high pressure and temperature

The determination of the coefficient of friction of mud and
compare the quality of different lubricants

Determining the filtration of drilling fluid at room temperature
in conditions of elevated temperatures and pressures
Determination of time of capillary absorption.

Voditelj laboratorija / Head of the Lab: Prof. dr. sc. / Prof. Nediljka Gaurina Medimurec, PhD
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3.1.8. Laboratorij za ispitivanje eksplozivnih tvari

DJELATNOST LABORATORIA

U laboratoriju se izvodi znanstvena i nastavna djelatnost te is-
pitivanje privrednih eksploziva, inicijalnih sustava i inicijalnih
sredstava, pirotehnickih proizvoda za zabavu i tehnicku namjenu
i ostalih eksplozivnih tvari. Laboratorij je akreditiran sukladno
zahtjevima norme HRN EN ISO/IEC 17025:2007, za 27 ispitnih
metoda uz koje provodii ispitivanja prema nizu metoda van pod-
rucja akreditacije. Laboratorij u suradnji s Agencijom za prostore
ugrozene eksplozivnom atnosferom djeluje unutar nacionalnog
prijavljenog tijela za ocjenu sukladnosti gospodarskih eksploziva
i pirotehnickih proizvoda pri europskoj komisiji. Djelatnost se od-
vija u laboratorijskom prostoru na Rudarsko-geolosko-naftnom
fakultetu te na dva vanjska ispitivalista-poligona.

PROJEKTI U 2014./2015.

Projekt busenja i miniranja za iskop gradevinske jame za centar
zdravstvenog turizma wellnes, spa poliklinike Donji Seged

3.1.8. Laboratory for Testing of Explosive Materials

LAB ACTIVITIES

The laboratory performs scientific and educational activities and
testing of commercial explosives, the initial system and initiating
devices, pyrotechnical products for entertainment and technical
purposes as well as other explosive materials. The laboratory is
accredited in accordance with the requirements of HRN EN ISO/
IEC 17025:2007 for 27 test methods, and also conducts tests ac-
cording to a series of methods outside the scope of accredita-
tion. In cooperation with the Agency for potenti ally explosive
atmospheres, the laboratory, operates within the national body
in charge of the assessment of civil explosives and pyrotechnic
products according to the regulations of the European Commis-
sion. The activities take place in the laboratory facilities at the
Faculty of Mining, Geology and Petroleum Engineering, and the
two outside testing laboratory-polygons.

PROJECT IN 2014/2015

Drilling and Mining project for the purposes of excavating the
construction pit for the health tourism center — wellness, spa and
polyclinic Donji Seget

USLUGE

METODA ISPITIVANJA

SERVICES

TESTING METHOD

Materijali
Eksplozivi za civilnu uporabu — Jaki Eksplozivi

Materials
Explosives for civil uses — High explosives

Odredivanje osjetljivosti eksploziva na trenje

Odredivanje osjetljivosti eksploziva na udar
Odredivanje vodootpornosti
Metoda za potvrdivanje nacina iniciranja

Odredivanje prijenosa detonacije
Odredivanje gustoée

Odredivanje brzine detonacije

HRN EN 13631-3:2007
EN 13631-3:2004

HRN EN 13631-4:2004
EN 13631-4:2002

HRN EN 13631-5:2004
EN 13631-5:2002

HRN EN 13631-10:2004
EN 13631-10:2003

HRN EN 13631-11:2004
EN 13631-11:2003
HRN EN 13631-13:2004
EN 13631-13:2003
HRN EN 13631-14:2004
EN 13631-14:2003

Determination of sensitiveness to friction of
explosives
Determination of sensitiveness to impact of
explosives

Determination of resistance to water

Method for the verification of the means of
initiation

Determination of the transmission of detonation

Determination of density

Determination of the velocity of detonation
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USLUGE

Materijali

Eksplozivi za civilnu uporabu — Detonatori i usporivaci

Odredivanje toplinske

stabilnosti

Odredivanje otpornosti detonatora i
usporivaca na ostecenja nastala padom

Odredivanje otpornosti na hidrostatski tlak

Odredivanje ekvivalentnih mogucénosti
iniciranja

Odredivanje to€nosti usporavanja
Odredivanje brzine udarnog vala udarne
cjevcice

Odredivanje ukupnog otpora elektri¢nih
detonatora

Odredivanje struje pri kojoj detonatori ne
pale

Odredivanje impulsa paljenja elektri¢nih
detonatora

Eksplozivi za civilnu uporabu — Detonirajudi i
sporogoreci stapini
Odredivanje toplinske stabilnosti
detonirajudih Stapina i sporogorucih stapina
Odredivanje osjetljivosti eksplozivnog
punjenja detonirajucih Stapina na trenje
Odredivanje pouzdanosti iniciranja
detonirajucih Stapina
Odredivanje prijenosa detonacije
detonirajuceg Stapina
Odredivanje moguénosti iniciranja
detonirajucih stapina
Odredivanje brzine detonacije detonirajucih
Stapina
Odredivanje vremena gorenja sporogorecih
Stapina

Eksplozivi za civilnu uporabu — Baruti i ¢vrsta
raketna goriva

Odredivanje brzine sagorijevanja pri
atmosferskim uvjetima

Odredivanje svojstava crnog baruta

Pirotehnicki proizvodi — vatrometirazreda 1,2 i 3
Odredivanije fizikalno-mehanickih znacajki i
djelovanja pirotehnickog sredstva

Pirotehnicki proizvodi za tehnicku namjenu
(signalna raketa s padobranom, ru¢na buktinja i
plutajuci dimni signal)
Odredivanje fizikalno-mehanickih znacajki i
djelovanja pirotehnickog sredstva
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METODA ISPITIVANJA SERVICES

TESTING METHOD
Materials

Explosives for civil uses — Detonators and relays

HRN EN 13763-2:2004
EN 13763-2:2002

HRN EN 13763-11:2004
EN 13763-11:2003

HRN EN 13763-12:2004
EN 13763-12:2003

HRN EN 13763-15:2007
EN 13763-15:2004

HRN EN 13763-16:2007
EN 13763-16:2003

HRN EN 13763-23:2004
EN 13763-23:2002

HRN EN 13763-20:2006
EN 13763-20:2003

HRN EN 13763-17:2006
EN 13763-17:2003

HRN EN 13763-19:2006
EN 13763-19:2003

HRN EN 13630-2:2004
EN 13630-2:2002

HRN EN 13630-3:2004
EN 13630-3:2002

HRN EN 13630-7:2004
EN 13630-7:2002

HRN EN 13630-9:2007
EN 13630-9:2004

HRN EN 13630-10:2007
EN 13630-10:2005

HRN EN 13630-11:2004
EN 13630-11:2002

HRN EN 13630-12:2004
EN 13630-12:2002

HRN EN 13938-4:2004
EN 13938-4:2003

HRN EN 13938-7:2007
EN 13938-7:2004

HRN EN 15947-4:2010
EN 15947-4:2010

Determination of thermal stability

Determination of resistance to damage by
dropping of detonators and relays
Determination of resistance to hydrostatic
pressure

Determination of equivalent initiating capability

Determination of delay accuracy

Determination of the shockwave velocity of
shock tube

Determination of total electrical resistance of
electric detonators

Determination of no-fire current of electric
detonators

Determination of firing impulse of electric
detonators

Explosives for civil uses — Detonating cords and
safety fuses

Determination of thermal stability of detonating
cords and safety fuses

Determination of sensitiveness to friction of the
core of detonating cords

Determination of reliability of initiation of
detonating cord

Determination of transmission of detonation
from detonating cord to detonating cord
Determination of initiating

capability of detonating cords

Determination of velocity of detonation of
detonating cords

Determination of burning

duration of safety fuses

Explosives for civil uses — Propellants and rocket
propellants

Determination of burning rate under ambient
conditions

Determination of black powder properties

Pyrotechnic articles — fireworks of category 1, 2 and 3

Determination of physical and mechanical
properties and functions of pyrotechnic articles

Pyrotechnic articles for technical purposes
(signal rocket with parashute, hand-held flare and
floating smoke signal)
IMO res. MSC.81(70)
Tocka 4, osim 4.6.114.8.4
Clause4, except 4.6.1 and 4.8.4

Determination of physical and mechanical
properties and functions of articles
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Voditelj laboratorija / Head of the Lab: Izv. prof. dr. sc. / Assoc. Prof. Mario Dobrilovié, PhD

| }

|

| |
!_ i

o

61



Rudarsko-geolosko-naftni fakultet

3.1.9. Laboratorij za koroziju i zastitu metala

DJELATNOST LABORATORIA

Ispitivanja se provode u znanstveno istrazivacke svrhe i za po-
trebe nastave. Laboratorij se bavi istrazivanjem korozije razlicitih
vrsta metala kao i njihove zastite u uvjetima koji simuliraju real-
ne, a to su: maritimni uvjeti, slojna voda leZista nafte, tlo i porna
voda betona pri ¢emu se koriste nelektrokemijske i elektokemij-
ske DCi AC metode.

Neelektokemijska korozijska ispitivanja ukljuuju gravimetrijsku
metodu odredivanja korozijske brzine metala, koje se temelji na
mjerenju mase uzorka prije i nakon odredenog vremenskog pe-
rioda izlaganja djelovanju agresivnog medija.

Od elektrokemijskih DC metoda provode se linearne polarizacije
u uskom i Sirokom podrucju potencijala, ciklicka polarizacija, ci-
klicka voltametrija i kronoamperometrija.

Od nedestruktivnih elektrokemijskih metoda korozijskog ispitiva-
nja provodi se istrazivanje granice faza metal-elektrolit pomocu
metode elektrokemijske impedancijske spektroskopije.

U svrhu ispitivanja korozije metala u tlu ispituje se pH vrijednost
tla, redoks potencijal tla i otpornost tla.

PROJEKTI
Korozija Celi¢nih i bakrenih konstrukcija u tlu
USLUGE

Prilikom ukopavanja metalnih konstrukcija u tlo, vazna je procje-
na korozivnosti tla. Pri procjeni korozivnosti tla moZzemo odredi-
vati minimalnu otpornost tla terenski i laboratorijski te pH vrijed-
nost tla prema standardima AASHTO 288 i AASHTO 289.

3.1.9. Laboratory for Corrosion and Protection of Metals

LAB ACTIVITIES

The basic purpose of this laboratory is the study of corrosion of
various types of metals and their protection under conditions
that simulate realistic ones. These conditions are as follows: ma-
ritime conditions, oil deposits’ formation water, soil and concre-
te pore water. The methods used are non-electrochemical and
electrochemical, DC and AC methods.

Non-electrochemical corrosion tests include gravimetric method
for the determination of the metal corrosion rate, which is based
on the measurement of the sample mass before and after a cer-
tain period of exposure to aggressive media.

Using electrochemical DC methods, linear polarization in narrow
and wide range of potential, cyclic polarization, cyclic voltamme-
try and chronoamperometry are implemented.

Nondestructive method of electrochemical impedance spectros-
copy is used for the testing of boundary phase metal-electrolyte.
In order to test the corrosion of metals in the soil, soil pH, redox
potential of the soil and the soil resistance are examined.

PROJECTS
Corrosion of steel and copper structures in the soil
SERVICES

During the burial of metal structures in the soil, it is important
to investigation is the soil corrosivity. In assessing the soil corro-
sivity we can determine (in the field and the laboratory) the mi-
nimum soil resistance as well as soil pH level in accordance with
the standards AASHTO 288 and AASHTO 289.
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3.1.10. Laboratorij za mikropaleontologiju/Naftnogeolosko
racunalno srediste

DJELATNOST LABORATORIA

U laboratoriju se izvodi znanstvena i nastavna djelatnost unutar
dvije cjeline: () petrografska i paleontoloska analiza stijenskog
materijala i rasutih uzoraka i (ll) naftnogeoloski dio za obradbu
dubinskogeoloskih podataka. U laboratoriju se nalazi oprema za
mokro sijanje, trinokularnom lupom, petrografskim mikorosko-
pom, dva racunala i jednom radnom stanicom.

USLUGE

Mokro sijanje uzoraka i izdvajanje mikrofosilne flore i faune.
Priprema rastresitih uzoraka za izradbu petrografskih preparata.
Petrografska determinacija stijena na temelju izbrusaka.
Izradba dubinskogeoloskih karata.

3.1.10. Micropalaeontology Laboratory/Petroleum Geology
Computer Centre

LAB ACTIVITIES

The laboratory is used for educational and scientific research
purposes and it covers two areas of geology — petrographic
and paleontological analysis of rocks and loose materials and
the petroleum geology part for the analysis of the subsurface
data. Laboratory contains equipment for wet sieving, trinoculare
loupe, petrographic microscope, two personal computers and
one work station

SERVICES

Wet sieving of samples and extraction of microfosill assemblage.
Preparation of unconsolidated samples for making thin sections.
Petrographic determination of rock samples from thin sections.
Subsurface mapping for petroleum geology purposes.

63



Rudarsko-geolosko-naftni fakultet

3.1.11. Laboratorij za oplemenjivanje mineralnih sirovina i
zastitu okolisa

DJELATNOST LABORATORIA

Laboratorij sluzi za potrebe nastave, znanstveno-istrazivackog i
struc¢nog rada. Opremljen je uredajima za oplemenjivanje mi-
neralnih sirovina, Sto je temeljna djelatnost laboratorija. Labo-
ratorij djeluje i u podrucju zastite okolisa (mehanicka obrada
otpadnih voda, mjerenje emisija otpadnih plinova u atmosferu
iz stacionarnih izvora, metode ciS¢enja tla) i recikliranja krutog
otpada u svrhu pridobivanja sekundarnih sirovina, osobito iz
elektronickog otpada.

3.1.11. Mineral Processing and Environmental Protection
Laboratory

LAB ACTIVITIES

Mineral Processing and Environmental Protection Laboratory is
equipped with laboratory scale mineral processing equipment,
which also represents the core activity of the laboratory. Labora-
tory scope of activities includes the areas of environmental pro-
tection, introducing wastewater treatment, the measurement
of airborne emissions from stationary sources and soil cleaning
as well as waste recycling (i.e. waste mining), especially WEEE
recycling

Voditelj laboratorija / Head of the Lab: Izv. prof. dr. sc. / Assoc. Prof. Gordan Bedekovié, PhD
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USLUGE

Odredivanje sadrzaja vlage

Odredivanje granulometrijskog
sastava suhim ili mokrim sijanjem

Odredivanje gustoce i nasipne
gustoce

Odredivanje pepela u kamenom i
mrkom ugljenu i lignitu

Analiza atmosfere radnih prostorija

i prostora: filtarsko uzorkovanje

i gravimetrijska analiza udisajne
prasine

Filtarsko uzorkovanje i gravimetrijska
analiza respirabilne prasine

Uzorkovanje plinova: impindzersko
uzorkovanje i uzorkovanje primjenom
sorpcijskih cjevcica

Pracenje emisije Stetnih tvari u zrak
(analiza dimnih plinova u industriji):
mjerenje emisijskih koncentracija 02,
CO, NOx i SO2, temperature dimnog
plina i okolnog zraka, pritiska u
dimnjaku i brzine strujanja otpadnog
plina

Odredivanje (na temelju izmjerenih
vrijednosti) koncentracije CO2,
koeficijenta A, u€inkovitosti izgaranja i
toplinskog gubitka

METODA ISPITIVANJA
TESTING METHOD

HRN B.B5.020, HRN B.B8.050, HRN B.B5.011, HRN B.B8.020,
HRN B.D8.205, HRN B.D8.100, HRN B.D8.101; HRN B.B8.035;
HRN B.H8.310, HRN B.H9.001, HRN B.H9.002, HRN B.H8.311,
HRN B.H9.001, HRN B.H9.002, HRN B.H8.335, HRN B.H9.001,
HRN B.H9.002, HRN B.G8.471, HRN B.G8.451, HRN B.G8.517,
HRN B.G8.500, HRN B.G8.501

HRN B.B5.020, HRN B.B8.050, HRN B.B5.011, HRN L.J0.002, HRN
EN933-1, HRN EN 933-2, HRN B.D8.100, HRN B.D8.101; HRN
L.J0.002, HRN EN 933-2, HRN EN 933-1:2003, HRN EN 933-1,
HRN B.B8.036, HRN B.B8.105, HRN EN 932-1:2003 i HRN EN
932-2:2003, HRN EN 932-1, HRN EN 932-2, HRN B.B3.100,
HRN B.B2.009, HRN B.B2.010, HRN U.B1.018, HRN B.B8.086,
HRN B.D8.317, HRN B.H8.372, HRN L.JS.011, HRN L.J9.012, HRN
B.H9.001; HRN B.H8.345, HRN EN 933-2, HRN B.H9.001

HRN EN 1097-6 ; HRN EN 1097-3

HRN B.H8.312, HRN B.H9.001, HRN B.H9.002

MDHS 14/3, NIOSH 0500, COSHH G409, EN 481, EN 13205,
EN 14530, CEN/TR 15230, CEN/TR 15547, EN I1SO 10012, EN
1ISO 20988, EN ISO/IEC 17025, 1SO 4226, 1SO 6879, 1SO 7708

MDHS 14/3, NIOSH 0600, ASTM D4532, OSHA ID 142, COSHH
G409, EN 481, EN 13205, EN 14530, CEN/TR 15230, CEN/TR
15547, EN 1SO 10012, EN I1SO 20988, EN ISO/IEC 17025, ISO
4226, 1S0 6879, ISO 7708

EN 1076, EN 1231, EN 1232, EN 482, EN 689, EN 13205, EN
ISO 10012, EN ISO 20988, EN ISO/IEC 17025, I1SO 4226, 1SO
6879, 1SO 8760, ISO 8761, 1SO 9486, I1SO 9487, COSHH G409

EN 14181, EN 14791, EN 14792, EN 15058, EN 15259, EN
15267, EN 1SO 8178-2, EN ISO 9169, EN ISO 10012, EN ISO
20988, EN ISO/IEC 17025, 1SO 4226, I1SO 6879, 1SO 7935, 1SO
10780, 1SO 10849, I1SO 12039, ISO 14164, 1SO/CD 11771

SERVICES

Determination of moisture content

Determination of particle size
distribution by dry and wet sieving

Determination of density and bulk
density

Determination of ash in the stone and
the brown coal and lignite

The analysis of the atmosphere

of working premises and spaces:
the filter sampling and gravimetric
analysis of respirable dust

The filter sampling and gravimetric
analysis of respirable dust

Gas sampling: impinger sampling and
sampling by sorption tubes

Monitoring of emissions of harmful
substances into the air (smoke
analysis in the industry: Measurement
of emission concentrations of 02, CO,
NOx and SO2 emissions, exhaust gas
temperature and the surrounding air
pressure in the chimney and the flow
velocity of the waste gas
Determination (based on
measurements) of CO2
concentration, the coefficient A,
combustion efficiency and heat loss
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3.1.12. Laboratorij za rudarsku mehanizaciju

DJELATNOST LABORATORIA

Laboratorij za rudarsku mehanizaciju i arhitektonsko-gradevni
kamen provodi ispitivanja fizikalno-mehanickih znacajki stijena
(lomna Zilavost, rezivost, koeficijent linearnog termickog Sirenja i
reoloska svojstva), ispitivanja tehnicko-tehnoloskih znacajki kon-
struktivnih ¢imbenika transportnih traka te ispitivanja mehanic-
kih znacajki ¢eli¢ne uzadi. Laboratorij takoder provodi i terenska
mjerenja naprezanja i deformacija u elementima metalnih i be-
tonskih konstrukcija (Celi¢ni cjevovodi velikog promjera, metalni
kontejneri za naftne platforme, betonska obloga tunela itd.).
Navedena ispitivanja provode se uglavnhom prema odgovaraju-
¢im hrvatskim i europskim normama i preporukama o ispitivanju
Medunarodnog drustva za mehaniku stijena.

PROJEKTI

Optimalizacija sustava povrsinske eksploatacije razvojem racu-
nalnog modela

Optimizacija eksploataciije mineralnih sirovina povecanjem
energetske ucinkovitosti

USLUGE

METODA ISPITIVANJA

3.1.12. Mine Mechanization Laboratory

LAB ACTIVITIES

Laboratory of mining mechanization and dimension stone con-
ducts research on the physical and mechanical properties of
rock (fracture toughness of rock, rock cuttability, linear thermal
expansion coefficient, rheological properties of rocks), techno-
logical properties of conveyor belts constructional parameters
and physical and mechanical properties of steel wire ropes. The
Laboratory also conducts field measurements of stresses and de-
formations in steel and concrete structures (large diameter steel
pipes, steel oil rig containers, concrete tunnel linings etc.). All
tests are performed in accordance with the appropriate Croatian
and European standards and methods suggested by the Interna-
tional Society for Rock Mechanics (ISRM).

PROJECTS

Optimization of surface exploitation system through the deve-
lopment of a computer model
Optimization of raw materials exploitation through the increase

of energy efficiency

SERVICES

TESTING METHOD

Predlozena metoda za odredivanje lomne Zilavosti  ISRM

stijena

Metode ispitivanja prirodnoga kamena —
Odredivanje koeficijenta linearnog termickog
sirenja

Celi¢na uzad za izvozna postrojenja u rudarstvu. HRN C.H1.030
Tehnicki uvjeti za izradu i isporuku

Celi¢na uzad za izvozna postrojenja u rudarstvu. HRN C.H1.052
Okrugla uzad. Konstrukcija i tehnicke karakteristike

Celi¢na uzad za izvozna postrojenja u rudarstvu. HRN C.H1.055
Plosnata uZad. Konstrukcija i tehnicke karakteristike

Celi¢na uzad za izvozna postrojenja u rudarstvu. HRN F.B4.016
Vlaknasta jezgra. Karakteristike i metode ispiti vanja

Mehanicka ispiti vanja metala. Ispitivanje HRN C.A4.002
zatezanjem

Mehanicka ispiti vanja metala. Tehnolosko HRN C.A4.016
ispitivanje Zica uvijanjem (torzijom)

Mehanicka ispiti vanja metala. Ispitivanje Zica HRN C.A4.016

naizmjeni¢nim previjanjem

Celi¢na uzad za opéu namjenu.

Pregled standardiziranih konstrukcija.

Predlozena metoda za odredivanje lomne Zilavosti
stijena

C.H1.021/1

DIN 22112-3

Voditelj laboratorija / Head of the Lab:
Izv. prof. dr.sc. / Assoc. Prof. Trpimir KujundzZi¢, PhD /
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HRN EN 14581:2008.

HRN C.H1.021i HRN

Suggested method for determining the fracture
toughness of rock

Natural stone testing methods — Determination of
linear thermal expansion coefficient

Stranded wire ropes for mine hoisting —Technical
delivery requirements

Steel ropes for hoistings in mines — Round strand
ropes — Construction and technical characteristics.
Steel ropes for hoisti ngs in mines — Flat ropes —
Construction and technical characteristics.
Stranded wire ropes for mine hoisting — Fibre
components — Characteristics and tests

Metallic materials — Tensile testing.

Metallic materials — Wire — Simple torsion test

Metallic materials — Wire -- Reverse bend test

Steel ropes for general purpose

Survey of standardized constructions

Belt conveyors for underground coal mining — Idlers
— Part 3: Testing
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3.1.13. Laboratorij za umjeravanje opreme za pracenje utjecaja
miniranja na okolis

DJELATNOST LABORATORIA

Laboratorij za umjeravanje opreme za pracenje utjecaja minira-
nja na okoli$ obavlja umjeravanje i servis seizmografa, mikrofona
i geofona namijenjenih za pracenje utjecaja miniranja na okolis
renomiranog proizvodaca INSTANTEL inc. Ottawa Canada. Osim
izvodenja standardnih umjernih metoda laboratorij izvodi mje-
renja seizmickih utjecaja miniranja, odnosno mjerenja brzina
oscilacija, pomaka, relativnih pomaka, ubrzanja, tlaka zracnog
i udarnog vala u vodi. Raspolaze sa 15 mjernih seizmografa sa
cjelokupnom paletom mjernih osjetila.

USLUGE

Umjeravanje i servis seizmografa, mikrofona i geofona namije-
njenih za pracenje utjecaja miniranja na okolis.

3.1.13. Laboratory for the Calibration of Equipment for
Monitoring Blasting Effect on the Environment

LAB ACTIVITIES

The Laboratory is certified to carry out the calibration and repair
of seismographs, microphones and geophones manufactured by
INSTANTEL Inc. Ottawa, Canada. Those instruments are designed
to monitor the blasting effect on the environment. In addition to
standard calibration methods, the Laboratory measures seismic
effects of blasting, i.e. the velocity of oscillation, displacement,
relative displacement, acceleration, air overpressure and shock
wave in the water. The equipment includes 15 seismographs
with a series of sensors.

SERVICES

Calibration and repair of seismographs, microphones and ge-
ophones designed to monitor the blasting effect on the envi-
ronment.

Voditelj laboratorija / Head of the Lab: Izv. prof. dr. sc. / Assoc. Prof. Mario Dobrilovié, PhD

Z Instantel

The World's Most Trusted Vibratlon Monltors
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3.1.14. Laboratorij za vjetrenje, kvalitetu zraka i tehniku
sigurnosti

DJELATNOST LABORATORIJA

Mijerenje vjetrenih i klimatskih parametara u rudnicima, tune-
lima i podzemnim prostorijama prilikom izrade i eksploatacije.
Mjerenje koncentracije Stetnih i opasnih plinova i prasine u rud-
nicima, tunelima i podzemnim prostorijama te na odlagalistima
komunalnog otpada

Proracun vjetrenih mreza.

Projektiranje vjetrenja rudnika, tunela i podzemnih prostorija.

PROJEKTI
“Projekt vjetrenja niskopa Koromacno”, Holcim d.o.o0. Koromacno
USLUGE

Mijerenje koncentracije opasnih i Stetnih plinova u rudnicima,
tunelima, podzemnim prostorijama, radnim prostorima i odla-
galistima otpada,

Mijerenje koncentracije prasine u rudnicima, tunelima, podzemnim
prostorijama, radnim prostorima i odlagalistima otpada,

Mijerenje pada tlaka duz vjetrenih provodnika i ventilacijskih cijevi
Projektiranje ventilacije rudnika, tunela i podzemnih prostorija

3.1.14. Laboratory for Ventilation, Air Quality and Safety

LAB ACTIVITIES

The laboratory is equipped to handle the following scientific ope-
rations: measuring of ventilation and climatic magnitudes in mi-
nes, tunnels and underground openings during excavation and
exploitation; measuring of concentration of harmful and dan-
gerous gases and dust in mines, tunnels, underground openings
and communal waste dumps; calculation of ventilation network;
design of ventilation for mines, tunnels and underground ope-
nings.

PROJECTS
“Adit Koromacno ventilation project”, Holcim LTDm Koromacno
SERVICES

Measuring the concentration of dangerous and hazardous gasses
in mines, tunnels, underground openings, work areas and waste
dumps

Measuring the dust concentration in mines, tunnels, under-
ground openings, work areas and waste dumps

Measuring the pressure drops along airways and ventilation ducts
Design of ventilation for mines, tunnels and underground open-
ings

Voditelj laboratorija / Head of the Lab: Prof. dr. sc. / Prof. Darko Vrkljan, PhD
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3.2. Kabineti

3.2.1. Kabinet za fiziku

DJELATNOST KABINETA

Namjena kabinete je podrska nastavnim aktivnhostima na kolegi-
jima fizika, mehanika fluida i problematika svjetlosnog onecisce-
nja. Uz nastavu Kabinet pokriva i osnovne istrazivacke potrebe
nastavnog osoblja. Vecina opreme namijenjena je karakterizaciji
svjetlosnog oneciscenja i koristi se na otvorenom prostoru (te-
renski rad).

3.2.2. Kemijski kabinet

DJELATNOST KABINETA

Svrha ovog kabineta vec¢im dijelom su kabinetske studentske
vjezbe, te manjim dijelom znanstveno-istrazivacka ispitivanja.
U kabinetu studenti upoznaju i svladavaju vjestine rada u ke-
mijskom laboratoriju, stjecu bazna prakti¢na znanja iz podrucja
opce i anorganske kemije, fizikalne i analiticke kemije.

Neke od radnji i metoda koje se provode u ovom kabinetu su:
() priprema i vaganje uzoraka; (ll) odredivanje pH vrijednosti
otopina kolorimetrijski i elektrokemijski; (Ill) odredivanje elek-
tricne vodljivosti elektrolita; (IV) klasicna kvalitativna kemijska
analiza; (V) volumetrijske metode kvantitativne kemijske anali-
ze; (V1) elektro-analiticke metode kvantitativne kemijske analize;
(V) gravimetrijska kvantitativna kemijske analize; (VIII) pripreme
standardnih otopina; (IX) standardizacija otopina; (X) ionska iz-
mjena; (XI) metode uklanjanja tvrdoée voda; (XII) metode raz-
dvajanja smjesa (taloZenje, fil- tracija, sublimacija, destilacija,
ekstrakcija); (XIll) adsorpcija na aktivnom ugljenu.

3.2. Cabinets

3.2.1. Physics Cabinet

CABINET ACTIVITY

The purpose of the cabinet is to support educational activities
for the Physics, Fluid Mechanics and Problems of Light Polluti-
on courses. Besides teaching, the Cabinet also meets the basic
research needs of the teaching staff. Most of the equipment is
intended for the characterization of light pollution and is used in
an open area during field work.

3.2.2. Chemistry Cabinet

CABINET ACTIVITY

The Cabinet serves mainly for student practice, and partly for sci-
entific research studies. In the lab, students learn and master the
skills necessary to work in a chemical laboratory, while acquiring
basic practical knowledge in the field of general and inorganic,
physical and analytical chemistry.

Some of the activities and methods that are implemented in
this Cabinet are: (I) preparation and weighing of samples; (II)
determination of pH solution by colorimetric and electrochemi-
cal methods; (Ill) determining the electrical conductivity of the
electrolyte;(IV) classical qualitative chemical analysis; (V) volu-
metric methods of quantitative chemical analysis; (VI) electro-
analytical methods of quantitative chemical analysis; (VI)
gravimetric quantitative chemical analysis; (VIll) preparation of
standard solutions; (IX) standardization of solution; (X) ion ex-
change; (XI) methods of removing water hardness; (XIl) methods
of separation of mixtures (sedimentation, filtration, sublimation,
distillation, extraction); (XIll) adsorption on activated carbon.
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3.2.3. Kabinet za petrofiziku i leZisne fluide

DJELATNOST KABINETA

Kabinet je namijenjen osnovnim analizama svojstava stijene
(efektivna poroznost mjerena utiskivanjem helija, apsolutna tj.
Klinkenbergova propusnost utiskivanjem dusika u jezgru pod
simuliranim petrostatskim tlakom u Hasslerovom drzacu jez-
gre, toplinska vodljivost) te specijalnoj analizi stijene za potrebe
procjene zasi¢enja fluida nakon djelovanja kapilarnog dizanja te
rasporeda veli¢ina kanala pora (kapilarni tlak Purcellovom me-
todom saturacije uzorka) za svojstva koja se ne mogu opisati
Darcyevom jednadzbom.

U kabinetu se nalazi i oprema za terenska ispitivanja: mjerenje
protoka u cijevima te debljine stjenke cijevi i mjerenje toplinske
vodljivosti na terenu, tj. u busotini testom toplinskog odziva (TRT).

3.2.3. Fluid and rock properties Cabinet

CABINET ACTIVITIES

The cabinet is used for regular rock (core) analyses (effective
porosity measured by helium injection, absolute i.e. Klinkenberg
permeability by injection of nitrogen through the core at simu-
lated overburden pressure in Hassler core holder, heat conduc-
tivity) and special core analysis for fluid saturation estimates
and pore size distribution estimates (capillary pressure based on
Purcell’s method) for properties which cannot be expressed using
the Darcy’s equation. The cabinet has access to the equipment
for the field tests such as flow rate measurement in pipes and
pipe thickness and heat conductivity measurements by thermal
response test (TRT) by circulation of heated fluid through the un-
derground loop.

Voditelj kabineta / Head of the Lab:Doc. dr. sc. / Asst. Prof. Domagoj Vulin, PhD

3.2.4. Kabinet za tehni¢ku mehaniku i ¢vrstoc¢u

DJELATNOST KABINETA

Djelatnost u okviru Kabineta za mehaniku i ¢vrstoc¢u obuhvaca
razvoj analitickih i numerickih metoda u mehanici deformabilnih
tijela i mehanici kontinuuma. U tu su svrhu izradeni kao nastavna
pomagala brojni modeli za prikaz mehanickih pojava. Osim pri-
kaza, pojave se kvantificiraju na mjernim uredajima za rastezanje
i uvijanje. U analizi naprezanja i deformacija deformabilnih tijela
primjenjuju se metode eksperimentalne mehanike: fotoe- lasti-
cimetrija i tenzometrija. U okviru nastave numeri¢ke mehanike
kontinuuma razvijeni su algoritmi za analizu stanja naprezanja i
deformacija te racunalne animacije za rezultate prorac¢una pro-
gramima Crisp i Plaxis.

3.2.4. Demonstration Cabinet for Technical Mechanics and
Firmness

CABINET ACTIVITY

Activities within the Demonstration Cabinet for Technical Mecha-
nics and Firmness include the development of analytical and nu-
merical methods in mechanics of deformable bodies and continu-
um mechanics. For this particular purpose, a number of models
to show mechanical phenomena are presented as teaching aid.
In addition to the display, the phenomena are quantified on a
measuring device for stretching and twisting. In the analysis of
stress and deformation of deformable bodies, the methods of
experimental mechanics- photoelasticity and tensiometry are
applied. In the context of numeric continuum mechanics courses,
algorithms for the analysis of stress and strain have been deve-
loped along with the computer animation for the results of the
calculations obtained using programs Crisp and Plaxis.

Voditelj kabineta / Head of the cabinet: Prof. dr. sc. / Prof. Lidija Frgié, PhD
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3.3. Terenski laboratorij

3.3.1. Opservatorij za pracenje klizista Kostanjek

OPIS OPSERVATORIJA

Opservatorij za pracenja klizista Kostanjek namijenjen je za: po-
vecanje sigurnosti stanovnika na podrucju klizista, unaprjedenje
znanstvenih istrazivanja i visokoskolsku edukaciju.

Opservatorij za pracenje klizista Kostanjek opremljen je s pri-
blizno 40-ak uredaja za automatizirano pracenje gibanja klizista
Kostanjek, kao i pracenje uzroka klizanja, oborina i potresa. Mre-
Ze razlicitih tipova senzora instalirane su na klizistu Kostanjek u
Podsusedu, na povrsini priblizne veli¢ine 1 km?, a sastoje se od:
senzora za mjerenje pomaka (GNSS prijemnici, Zicani eksten-
zometri kratkog i dugackog raspona, vertikalni ekstenzometri,
inklinometar); (2) senzora za hidrometeoroloska i hidrogeolos-
ka mjerenja (ombrograf, piezometri sa senzorima za mjerenje
pornog tlaka u busotinama, senzori za mjerenje hidrostatickih
pritisaka u bunarima/busotinama); i (3) senzora za geofizi¢ka
mjerenja (akcelerometri). Vecina senzora komunicira u pribliz-
no-realnom vremenu i odasilje podatke u centar za pohranu i
obradu podataka koji je smjesten na Rudarsko-geolosko-naf-
tnom fakultetu Sveudilista u Zagrebu (UNIZG-RGNF) u Zavodu za
geologiju i geolosko inZenjerstvo. Na slici je prikazana sredisnja
mjerna postaja Opservatorija Kostanjek, jedna od ukupno 23 lo-
kacije na kojima su instalirani senzori.

PROJEKTI

KRKAC, M. (2015): Fenomenologki model gibanja klizista Kosta-
njek na osnovi pracenja parametara klizanja. Neobjavljena dok-
torska disertacija, Rudarsko-geolosko-naftni fakultet, Sveuciliste
u Zagrebu, 210 p.

USLUGE

Kontinuirana pracenja gibanja klizista Kostanjek i uzroka klizanja
(oborina i potresa) obuhvacaju obradu podataka i preliminarne
analize podataka opaZanja s 15 GNSS stanica, 7 akcelerometa-
ra (instaliranih u busotinama na dubinama 1,5 m, 20 m i 90
m), 9 Zicanih ekstenzometara, 4 vertikalna Zicana ekstenzome-
tra instalirana u busotini, 5 senzora za mjerenje hidrostatickih
pritisaka, 4 senzora za mjerenje pornih pritisaka instaliranih u
busotinama, kiSomjera i meteoroloske stanice. Obrada podata-
ka GNSS mjerenja (pokrivenost podacima, pogreska mjerenja,
sedmodnevni prosjeci) provodi se sa svrhom utvrdivanja repre-
zentativnosti podataka. Analiza podataka GNSS mjerenja (veli-
Cina i smjer pomaka, brzina pomaka, obrasci gibanja) provodi
se sa svrhom utvrdivanja parametara gibanja klizista. Obrada
i analiza podataka RPV-a obuhvaca odredivanje reprezentativ-
nih nizova podataka i parametara RPV-a. Provodenje terenskog
nadzora senzora instaliranih na 23 lokacije na klizistu Kostanjek
(promjena baterija i sl.).

Korelacija rezultata pracenja gibanja klizista Kostanjek, oborina
i RPV-a obuhvaca obradu podataka i analize korelacije gibanja
klizista i uzroka klizanja (korelacija opaZanja pomaka i RPV-a, ko-
relacija RPV-a i oborina), od sijecnja 2013. godine.

Izrada izvjestaja pracenja obuhvaca izradu dokumentacije svih
opazanja gibanja kliziSta, oborina, RPV-a i akceleracije (doku-

3.3. Field Laboratory

3.3.1. Kostanjek Landslide Observatory

OBSERVATORY ACTIVITIES

The monitoring performed at the Kostanjek Landslide Obser-
vatory carries out analysis and research, which are aimed at
enhancement of the security of citizens at the landslide area,
advancement of scientfjc investigation and the advancement of
higher education. Observatory for the Kostanjek landslide moni-
toring is equipped with approximately 40 sensors for automated
monitoring of movement of the Kostanjek landslide, as well as
for monitoring of landslide causes, rainfall and earthquakes. Va-
rious types of sensor networks are installed in the area of the Ko-
stanjek landslide in Podsused, whose approximate size is 1 km?,
and they encompass the following: (1) sensors for displacement
measurement (GNSS receivers, short- and long-span wire-exten-
someters, vertical extensometers, inclinometer); (2) sensors for
hydro-meteorological and hydrogeological measurements (rain
gauge, pore pressure gauges in boreholes, water level gauges in
wells/boreholes); and (3) sensors for geophysical measurements
(accelerometers). Most sensors communicate in near-real-time
with automated data transfer to the data center located at the
University of Zagreb’s Faculty of Mining, Geology and Petroleum
Engineering (UNIZG-RGNF), the Department of Geology and Ge-
ological Engineering. The photograph shows central monitoring
station of the Kostanjek Landslide Observatory, one of 23 locati-
ons with installed sensors.

PROJECTS

KRKAC, M. (2015): A phenomenological model of the Kostanjek
landslide movement based on the landslide monitoring parame-
ters — in Croatian. — Unpubl. PhD Thesis, Faculty of Mining, Ge-
ology and Petroleum Engineering, University of Zagreb, 210 p.

SERVICES

Continuous monitoring of the Kostanjeg landslide motions as
well as the causes of landslides (rainfall and earthquakes) include
the data analysis and the preliminary analysis of the information
gathered through observations carried out by the 15 GNSS stati-
ons, 7 accelerometers (installed in boreholes at depths of 1.5 m,
20 m and 90 m), 9 wire-extensometers, 4 vertical wire-extenso-
meters set up in a borehole, 5 sensors for measuring hydrostatic
pressures, 4 pore pressure gauges in boreholes, rain gauges and
meteorological stations. The analyses of the GNSS data acquired
by measurement (data coverage, measurement mistake, seven
day means) are conducted to establish the representative values
of the data. The analysis of the GNSS measurement data (size
and direction of the movement, speed of movement, movement
patterns) is conducted to establish the landslide movement pa-
rameters. The processing and the analysis of the RPV data entail
setting of representative series of the data and the parameters
of the RPV. The field survey of the sensors installed at 23 locati-
ons at the Kostanjek landslide (change of batteries, etc).

Correlating the results of the Kostanjek Landslide motions, ra-
infall and RPV has entailed the analysis of the data and the
analysis of correlation, landslide motions and causes of sliding
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mentacija opaZanja, obrade i analize podataka) i izradu podloga
za prognoziranje gibanja klizista ovisno o prirodnim ili antropo-
genim uzrocima. Izvjestaj ukljucuje i izradu uvjeta za uspostav-
ljanje sustava ranog upozoravanja gibanja klizista Kostanjek i
uzroka gibanja.

3.4. Popis racunalnih programa / Software list

(correlation of motion detection and the RPV, correlation of RPV
and rainfall) since January 2013.

The making of the observation report includes the creation of
the documentation of all landslide motions, rainfall, RPVs and
acceleration (data observation, processing and analysis docu-
mentation), as well as the making of the bases for forecasting
the landslide movements depending on natural or man-made
causes. The report includes the creation of the conditions for the
establishment of the early warning system in case of the Kosta-
njeg landslide movement as well as the report regarding the cau-
ses of such movement.

Voditelj opservatorija / Head of the Observatory:
Izv. prof. dr. sc. / Assoc. Prof. Snjezana Mihalié, PhD

p
Adobe Acrobat Pro

+ Slaganje i prijelom publikacija u PDF obliku / Organization and paging of documents in PDF form

ArcGIS for Desktop 10.1 Academic Lab Kit ESRI
Izrada GIS projekata / GIS projects development
Bentley Descartes V8i (SELECTseries 5)

+ Napredna platforma za obradu 3D slika / The advanced processing platform for 3D imagery

Bentley PowerCivil for UK and Ireland V8i (SELECTseries 4)

Napredna platforma za projektiranje i obradu 2D i 3D slika i izradu animacije / The advanced processing platform for 2D and 3D imagery including animation

Bentley PowerDraft V8i (SELECTseries 3)

+ Akademska inacica MicroStation programa / Academic version of Microstation programme

CorelDraw GraphicSuite X6

Alat za izradu, uredivanje i objavljivanje vektorskih i rasterskih slika / Tools for illustration, layout, photo ediiting, web graphics and website creation

Eclipse Schlumberger
+ Simulacija proizvodnje ugljikovodika / Hydrocarbon production simulation

Simulacija visefazog protoka uz proracune fazne ravnoteze / Multiphase fl ow simulation with phase balance calculation
Simulacija mehanizama zarobljavanja CO2 u podzemlju / Underground Carbon dioxide capture mechanisms simulation
Simulator termodinamickih promjena / Thermodynamic change simulator
-+ Analiza protoka u vertikalnom kanalu busotine / Flow analysis in the vertical wellbore section
FEFLOW DHI-WASY GmbH
Modeliranje toka podzemne vode, topline i transporta zagadivala / Modeling of groundwater fl ow, heat and pollution transport
Interactive Petrophysics Senergy
+ Obradba karotaznih krivulja i petrofi zikalne analize / Petrophysical analysis
LogPlot 7 RockWare
Izrada i prikaz profi la istrazivackih busotina / Exploration well profi le analysis
MicroStation V8i (SELECTseries 3)
+ CAD program za izradu 2D nacrta i 3D objekata / CAD programme for 2D and 3D imagery processing
Petrel Schlumberger
Interpretacija seizmickih i busotinskih podataka / Interpretation of seismic and well bore data
Modeliranje podzemlja / Subsurface modelling
PetroMod Schlumberger
Modeliranje bazena za potrebe istrazivanja ugljikovodika / Basin analysis for hydrocarbon exploration
Surfer 8 GoldenSoftware
Izrada karata / Cartography
STATISTICA StatSoft/Dell
Statisticke analize, neuronske mreZe / Statistical analyses, neural networks
TechLog Schlumberger
Obradba podataka dobivenih iz kanala busotine / Wellbore data analysis and construction based on well logs data
+ Konstrukcija kanala busotina / Well logging data analysis
VisualModfl ow Schlumberger (WaterServices)
Modeliranje toka podzemne vode i transporta zagadivala / Modeling of groundwater flow and pollution transport
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4.1. Znanstveno-istrazivacki projekti

4.1.1. Nacionalni projekti

HRZZ - Hrvatska zaklada za znanost, 2014.-2018.

0 projektima i medijima
Projects and public activities

4.1. Research projects

4.1.1. National projects

HRZZ - Croatian Science Foundation, 2014-2018

Nanominerals in sediments and soils: formation, properties and the role in biogeochemical processes (Gl: I. Sondi)

Z projekti (MZOS Ministarstvo znanosti, obrazovanja i sporta, Republike
Hrvatske, 2007.—2013.)

Analiza granicnih stanja u tunelogradnji (Gl: L. Frgi¢)
CROTEC- Strukturna analiza recentne i neotektonske ak-
tivnosti u Hrvatskoj (Gl: B. Tomljenovic)

Dinamika, zastita i eksploatacijske zalihe podzemnih voda
Hrvatske (Gl: A. Bacani)

Dinarski krs: geoloska evolucija, mineralne sirovine, pale-
otlaitla (Gl: G. Durn)

Emulzijski eksplozivi, inicijalna sredstva i djelovanje mini-
ranja na okolis (Gl: M. Dobrilovic¢)

Erozija i klizista kao skupni geohazardni dogadaj (Gl: Z. An-
dreic)

Geofizicka istrazivanja vodonosnih sustava, okolisa i ener-
getskih izvora (Gl: F. Sumanovac)

Ispitivanje trajnosti mineralnih brtvenih barijera (Gl: B. Ko-
vacevic Zeli¢)

Istrazivanje medudjelovanja busotinskih fluida i stijena
(GI: N. Gaurina-Medimurec)

Magmatizam i mineralna leZista Dinarskog krskog podruc-
ja (Gl: V. Garasi¢)

Mikrofosilne zajednice u karbonatnim naslagama Krskih
Dinarida (Gl: I. Vlahovic)

Nanocestice u biogeokemijskim procesima u okolisu (Gl:
|. Sondi)

Z projects (MZOS Miinistry of Science, Education and Sports, Republic of
Croatia 2007-2013)

e Limit state analysis in Tunnelling (PI: L. Frgic)

e CROTEC - Structural analysis of recent and neotectonic ac-
tivity in Croatia (PI: B. Tomljenovic)

e Dynamics, protection and exploitation resources of gro-
undwater in Croatia (PI: A. Bacani)

e Dinaric karst: geological evolution, mineral raw materials,
paleosols and soils (Pl: G. Durn)

e Emulsion explosives, initiating devices and environmental
impact of blasting (Pl: M. Dobrilovic)

e FErosion and landslides as a joint geohazardous event (PI:
7. Andreic)

e Geophysical exploration of aquifer systems, environment
and energy resources (PI: F. Sumanovac)

e Long-term performance of mineral barriers (Pl: B. Kova-
cevic Zelic)

e Rocks/Drilling Fluids Interactions Studies (Pl: N. Gaurina-
Medimurec)

e Magmatism and mineral deposits of the Dinaric karst area
(PI: V. Garasic)

e Microfossil assemblages in carbonate deposits of the Karst
Dinarides (PI: I. Vlahovic)

e Nanoparticles in biogeochemical processes in the envi-
ronment (Pl: I. Sondi)
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Neogenski kopneni okolisi Panonskog bazena i krskih pod-
rucja (Gl: D. Paveli¢)

Oplemenjivanje kvarcnog pijeska i procjena utjecaja na
okoli$ (Gl: G. Bedekovic)

Racionalno koristenje energetskih mineralnih sirovina u
Hrvatskoj (GI: D. Rajkovic)

Razvoj i primjena novih tehnologija pri izradi i opremanju
busotina (Gl: K. Simon)

Razvoj sustava upravljanja geotehnickim podacima za pro-
cjenu prirodnih hazarda (Gl: P. Kvasnicka)

Stratigrafska i geomatematicka istrazivanja naftnogeolos-
kih sustava u Hrvatskoj (Gl: J. Veli¢)

Tektonomagmatska korelacija fragmentirane oceanske li-
tosfere u Dinaridima (Gl: M. Mileusnic)

Zbrinjavanje ugljikovog dioksida iz geotermalnih i ugljiko-
vodicnih lezista (Gl: M. Golub)

SuZ - Financijska potpora istraZivanjima SveuciliSta u Zagrebu u
ak. god. 2014./2015.

Razvoj geomatematickih metoda za analizu mezozojskih i
kenozojskih taloznih okoliSa Jadranske karbonatne platfor-
me (Gl: R. Raji¢)

Klimatske promjene i tektonska aktivnost tijekom kvarta-
ra: Korelacija kontinentalnog i priobalnog dijela Hrvatske
(GI:D. Paveli¢)

Optimalizacija sustava povrsinske eksploatacije razvojem
racunalnog modela (Gl: D. vrkljan)

Fizikalne i tehnicke znacajke eksploziva smanjene gustoce
(Gl: M. Vrkljan)

Razvoj projekata privodenja eksploataciji nekonvencional-
nih lezista plina u Hrvatskoj (Gl: D. Karaslihovi¢ Sedlar)
POT-POTencijalne sirovine u prapovijesnom loncarstvu,
studija slucaja: tel Damica gradina (Gl: M. Mileusnic)

4.1.2. Medunarodni projekti / International projects

Bilateralni projekti / Bilateral projects
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Neogene terrestrial environments of the Pannonian Basin
and Karst Region (PI: D. Pavelic)

Beneficiation of silica sand and an estimate of envi-
ronmental impact (Pl: G. Bedekovic)

Rational use of energy providing mineral raw materials in
Croatia (PI: D. Rajkovic)

Development and Application of New Drilling and Comple-
tion Technologies (PI: K. Simon)

Development of a geotechnical data management system
for the natural hazards assessment (PI: P. Kvasnicka)
Stratigraphic and geo-mathematical exploration of petro-
leum-geological systems in Croatia (Pl: J. Velic)
Tectono-magmatic correlation of fragmented oceanic lit-
hosphere in the Dinarides (Pl: M. Mileusnic)

Disposal of carbon dioxide from geothermal and hydrocar-
bon reservoirs (Pl: M. Golub)

SuZ - Financial support to exploration of the University of Zagreb in
the academic year 2013/2014

Development of geomathematical methods for the analysis
of Mesosoic and Cenozoic sediments of the Adriatic Carbo-
nate Platform (PI: R. Rajic)

Climate changes and tectonic activity during Quarternary:
Correlation of continental and coastal part of Croatia (PI:
D. Pavelic)

Optimization of surface mining processes by computatio-
nal models (Gl: D. Vrkljan)

Physical and technical properties of low-density explosives
(Gl: M. Dobrilovic)

Development plan for production from unconventional
gas reservoirs in Croatia (Gl: D. Karaslihovic¢ Sedlar)
Potential raw materials in prehistoric pottery, case study:
tel Damica gradina (GI: M. Mileusnic)

The end-Permian and Early Triassic sedimentary environments in the Croatian Dinarides - the example of global warming
ocean and a link to calibrate events in the western Tethys (HR GI: D. Aljinovic)

Tools for modelling past and future global climate change: case study of loess-palaeosol sequences (Quaternary aeolian depos-
its) from Istria and Kvarner (North Adriatic area) (HR GI: G. Durn)
Pottery production in prehistoric cultures, especially Hallstatt culture, of Croatian and Austrian Danube regions (HR Gl: M.

Mileusnic)

Biomineralizacija na nanoskali: od prirodnog sustava do laboratorija (HR Gl: I. Sondi)



O projektima

4.2. Suradnja

4.2.1. Struc¢ni nacionalni projekti

Ostvarena suradnja s nacionalnim institucijama

Agronomski fakultet SveuciliSta u Zagrebu
¢ Analize tala

Ex—Agencija (Zagreb)
e |Ispitivanje eksplozivnih tvari

Fond za financiranje razgradnje i zbrinjavanja radioaktivnog otpada i
istroSenoga nuklearnog goriva Nuklearne elektrane Krsko (Zagreb)

e lzrada elaborata s ciljem utvrdivanja hidraulicke poveza-
nosti aluvijalnog vodonosnika na podrucju lokacije budu-
¢eg odlagalista NSRAO(Krsko/Vrbina) te samoborskog i
zagrebackog vodonosnika

e Recenzija projektnog zadatka za ocjenu prihvatljivosti lo-
kacije Centra za zbrinjavanje RAO

Grad Buje

¢ InZenjerskogeoloski elaborat za podrucje Kastel Rota i Mo-
mjana

Grad Osijek

e Hidrogeoloski radovi pri ugradnji piezometra za monito-
ring podzemnih voda na odlagalistu otpada Loncarica Ve-
lika u Osijeku

Grad Samobor

e KliziSte Cerina-geotehnicki elaborat i projekt sanacije
e KliziSte Gabrovica —inZenjerskogeoloski izvjestaj i tehnicko
riesenje sanacije

Grad Zagreb

e lzrada hidrogeoloskih elaborata za potrebe zahvadanja
podzemne vode

e Gradevinski fakultet Sveucilista Rijeci

e lzrada rendgenskih analiza

e Kliziste uz Branu Vali¢i — detaljno inZenjerskogeolosko
istrazivanje

e KliziSte uz Branu Vali¢i — interpretacija detaljnog inZenjer-
skogeoloskog istrazivanja

Institut IGH (Zagreb)

e |zrada misljenja o ostecenjima stambenog objekta na lo-
kaciji Otri¢ Seoce

Institut za arheologiju (Zagreb)
e Arheometrijska analiza
IRENA-Istrian Regional Energy Agency (Labin)

e Life cycle assesment (LCA) study on ground coupled heat
pump installed in Pjerina Verbanac new nursery building

4.2, Collaboration

4.2.1. Professional national projects

Collaboration with national institutions

University of Zagreb, Faculty of Agronomy
e Soil analyses

Ex—Agency (Zagreb)
e [Explosive matter testing

Fund for Financing Decommissioning of the Krsko Nuclear Power
Plant and Disposal of Radioactive Waste from the Krsko (Zagreb)

e Study to determine the hydraulic connection between the
alluvial aquifer on location of the future LILW (Krsko/Vrbi-
na) and the Samobor and Zagreb aquifers

e Review of the project assignment for the determination of
acceptability of the RAO Disposal Center

City of Buje

e Engineering geological investigation report for the area of
Kastel Rota in Momjan

City of Osijek

e Hydrogeological work during the installment of piezo-
meter for groundwater monitoring at the waste disposal
location Loncarica Velika in Osijek

City of Samobor

e Cerina landslide —geotechnical investigation report and
remediation design

e Gabrovica landslide — engineering geological investigation
report and technical solution of remediation

City of Zagreb

e Hydrogeological studies for the groundwater catchment needs

e University of Rijeka, Faculty of Civil Engineering

e X-ray analyses

e Landslide by the Valici Dam — detailed engineering-geolo-
gical exploration

e Landslide by the Valici Dam — interpretation of the detailed
engineering-geological exploration

Institut IGH (Zagreb)

e [Expertise on the damage on the residential structure in
Otri¢ Seoce

Institute of Archaeology (Zagreb)
e Archaeometric analysis
IRENA-Istrian Regional Energy Agency (Labin)

e Life cycle assesment (LCA) study on ground coupled heat
pump installed in Pjerina Verbanac new nursery building

75



Rudarsko-geolosko-naftni fakultet

Opcina KneZevi Vinogradi

e Hidrogeoloski radove na izradi Elaborata o mikrozoniranju
utjecaja reciklaznog dvorista u Knezevim Vinogradima

Prehrambeno-biotehnoloski fakultet Sveucilista u Zagrebu
e Sitnjenje kukuruzovina
Sveuciliste Josipa Jurja Strossmayera u Osijeku

e |spitivanje sile izvlacenje traka geosintetike u velikom ure-
daju GFOS

Zooloski vrt grada Zagreba

¢ Geofizicka istrazivanja na lokaciji Zooloskog vrta grada Za-
greba

¢ Hidrogeoloska istrazivanja na lokaciji Zooloskog vrta grada
Zagreba

Ostvarena suradnja s nacionalnim kompanijama

Adria gradevinski projekti (Sibenik)

e Laboratorijska ispitivanja uzoraka stijenske mase sa loka-
cije —NCP

Atir d.o.o. (Zagreb)
e |spitivanje eksplozivnih tvari
Baranjski vodovod d.o.o. (Beli Manastir)

e Elaborat o uskladenju postojecih elaborata o zonama sani-
tarne zastite izvorista Livade i Prosine s novim pravilnikom

CAROVIC PLUS d.o.0. (Totovec)

e Elaborat o tehno-ekonomskoj ocjeni vrijednosti eksploatacij-
skog polja gradevnog pijeska i $ljunka “PRODI” kod Cakovca

e Cemex Hrvatska d.d. (Kastel Suc¢urac)

¢ Umjeravanje instrumenata Instantel

Cemtra d.o.o0. (Zagreb)

e |zrada petrografskih preparata
Comiter trgovina d.o.o. (Zagreb)

e Umjeravanje instrumenta Instantel
CSS d.o.o. (Zagreb)

e Mikroskopske analize
Elektroprojekt d.d. (Zagreb)

¢ Hidrogeoloska podloga za izradu idejnog projekta sustava
navodnjavanja Kapelica-Kaniska Iva

Geobim d.o.0. (Beletinec)
e Umjeravanje instrumenta Instantel
Geocop d.o.o. (Rovinj)

e Umjeravanje instrumenta Instantel
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KneZevi Vinogradi Municipality

e Hydrogeological work during the making of the Study on
microzonation of the influence of recycling yard in KneZevi
Vinogradi

University of Zagreb, Faculty of Food Technology and Biotechnology
e Comminution of corn stems
Josip Juraj Strossmayer University of Osijek

e Testing the pull out force of geosynthetic strip sin the large
GFOS apparatus

The Zagreb Zoo

e Geophysical exploration at the Zagreb Zoo location
e Hydrogeological exploration at the Zagreb Zoo location

Collaboration with national companies

Adria Building Projects (Sibenik)

e [Laboratory testing of rock mass samples from the NCP
location

Atir Ltd (Zagreb)
e FExplosive material testing
The Baranja Waterworks Ltd (Beli Manastir)

e Study regarding the harmonization of the existing studies
on zones of sanitary protection of the Livade and Prosine
wells with the new regulations

CAROVIC PLUS Ltd. (Totovec)

e Study of technical and economic appraisal of value of sand
and gravel exploitation field ,PRODI” near Cakovec

e Cemex Hrvatska stock company (Kastel Sucurac)

e Instantel instrument calibration

Cemtra Ltd. (Zagreb)
e Petrographic thin-section preparation
Comiter trgovina Ltd. (Zagreb)
e [Instantel instrument calibration
CSS Ltd. (Zagreb)
e Microscopic analyses
Electroproject (Zagreb)

e Hydrogeological basis for the preliminary design of the Ka-
pelica-Kaniska Iva irrigation system

Geobim Ltd. (Beletinec)
e Instantel instrument calibration
Geocop Ltd. (Rovinj)

e [nstantel instrument calibration



O projektima

Geomat d.o.o. (Ludbreg)

e Umijeravanje instrumenta Instantel
Geomin d.o.o. (Zagreb)

¢ Umijeravanje instrumenta Instantel
Geotehna Varazdin d.o.o. (Turcin)

e |zrada projekta busenja i miniranja, mjerenja pri pokusnim
miniranjima i izrada elaborata seizmickog miniranja prili-
kom iskopa za gradevinsku jamu za Centar zdravstvenog
turizma-wellnesa, spa i poliklinika Donji Seget

e Umjeravanje instrumenta Instantel

Geotehnicki studio d.o.o. (Zagreb)

e Laboratorijska ispitivanja

e Laboratorijska ispitivanja fizikalno-mehanickih znacajki in-
taktnog stijenskog materijala

e (QOdredivanje indeksa cvrsto¢e opterecenjem u tocki
(ISRM) uz odredivanje volumena gusto¢e materijala

e Provedba geoloskih i hidrogeoloskih istraznih radova i
izradi dijelova elaborata s ocjenom stupnja i rasprostra-
njenosti onecis¢enja u podzemlju te prijedlozima mogucih
nacina sanacije lokacije bivse rafinerije Mlaka

Graditelj svratista d.o.o. (Zagreb)

e Mljevenje uzoraka
Holcim Hrvatka d.o.o0. (Koromaéno)

¢ Projekt vjetrenja niskopa Koromacno
Hrvatske autoceste d.o.o. (Zagreb)

e Kontrola glavnog geotehnickog projekta trase na autoce-
sti A5 Beli Manastir — Osijek-Svilaj, dionica Beli Manastir
— Osijek

Hrvatske ceste d.o.o. (Zagreb)

e Kontrola projekta glede mehanicke otpornosti i stabilno-
sti temeljnjih konstrukcija,konstrukcija zastitne gradev-
nih jama i podzemnih gradevina,temeljnog i saniranog
tla nasutih gradevina i odlagalista za dva geotehnicka
projekta,dva mosta,jedan nadvoznjak za dionicu drzavne
ceste Istocna obilaznica Bjelovara

Hrvatske vode d.o.o. (Zagreb)

¢ Definiranje trendova i ocjena stanja podzemnih voda na
podrucju panonskog dijela Hrvatske

e Geofizicka mjerenja metodom geoelektricne tomografije
na lokaciji Slatinski Drenovac

¢ Hidrogeoloski nadzor nad vodoistraznim radovima na lo-
kaciji Slatinski Drenovac

e |zrada elaborata zona sanitarne zastite potencijalnog vo-
dozastitnog podrugja Crnkovec (uza lokacija)

e lzrada programa geofizi¢kih istrazivanih radova na Rabu

INA d.d. (Zagreb)

e Elaborat zastite okolisa za zahvat rekonstrukcije rudarskih
objekata, uredaja i instalacija na centralnoj plinskoj stanici
(CPS) Molve 1,11 Il

Geomat Ltd. (Ludbreg)

e Instantel instrument calibration
Geomin Ltd. (Zagreb)

e [nstantel instrument calibration
Geotehna Varazdin Ltd. (Turcin)

e Drilling and blasting project, measuring during test bla-
sting and the making of the seismic blasting study in the
course of excavating the construction pit for the health
tourism center — wellness, spa and polyclinic Donji Seget

e [nstantel instrument calibration

Geotechnical studio Ltd (Zagreb)

e Laboratory analyses of physical and mechanical characte-
ristics of intact rock material

e Determination of Point Load Strength Indeks and density
of rock material

e Geological and hydrogeological exploratory work and
study segments with the estimation of the underground
pollution level and distribution and suggestions regarding
the possible remediation methods of the former Mlaka re-

finery
Graditelj svratista Ltd. (Zagreb)
e Sample grinding
Holcim Hrvatka Ltd. (Koromaéno)
e \Ventilation project of Koromacno drift
Croatian Motorways Ltd (Zagreb)

e Control of the main geotechnical project of the route at
the A5 Beli Manastir - Osijek-Svilaj Motorway, the Beli Ma-
nastir - Osijek leg

Croatian Roads LTD (Zagreb)

e Project control regarding mechanical resistivity and stabi-
lity of basic constructions, protective constructions of con-
struction pits and subsurface rooms, foundation soil and
remediated soil of earthfilled buildings and dumps for two
geotechnical projects, two bridges, one overpass for the
Eastern Bjelovar ringroad leg of the state road

Croatian Waters Ltd (Zagreb)

e Definition of trends and estimating the groundwater con-
dition in the panonian section of Croatia

e Geophysical measurement using the geoelectric tomo-
graphy method at the Slatinski Drenovac location

e Hydrogeological supervision of water investigation at the
Slatinski Drenovac location

e Sanitary protection zone study for potential water protec-
tion area Crnkovec (narrow location)

e Geophysical exploratory work on the island of Rab program

INA stock company (Zagreb)

e Environmental study of the need for environmental impact asse-
ssment of the reconstruction of mining objects, equipment and
installations at the Gas Treatment Plant (GTP) Molve |1l and Il
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e Elaborat zastite okoliSa o potrebi procjene utjecaja na oko-
lis izmjene trase cjevovoda i kabela od BRP Vuk-1 do ¢vora
Vuckovec

e Studija o utjecaju na okolis rudarskih objekata i eksploata-
cije nafte i plina na eksploatacijskim poljima ugljikovodika
Struzec, Mramor Brdo, Voloder i naftno polje Okoli

e Studija o utjecaju na okoli$ rudarskih objekata i eksploa-
tacije nafte, plina i plinskog kondenzatna na eksploatacij-
skim poljima ugljikovodika Zutica, Vezi$¢e i plinskom polju
Okoli

¢ Studija o utjecaju na okolis rudarskih objekata i eksploata-
cije nafte i plina na eksploatacijskim poljima Ivani¢, Klostar
Bunjani, JeZevo, Lupoglav, Sumecani i Dugo Selo te eksplo-
atacija geotermalne vode na polju Ivani¢

Kamen Pazin d.d. (Pazin)

¢ Umjeravanje instrumenta Instantel
Kaming d.d. (Ljubes¢ica)

e Umjeravanje instrumenta Instantel
KD Cistoéa d.o.o. (Rijeka)

* Revizija projekta Zupanijski centar za gospodarenje otpa-
dom Marinscina, faza 0-1 etapa B, izvedbeni projekt

KUK projekt d.o.o. (Zagreb)

e Kontrola stabilnosti gradevne jame za SEA SIDE centar,
Multifunkcionalni centar Opatija

e Projekt zastite gradevne jame za SEA SIDE centar, Multi-
funkcionalni centar Opatija (izmjena i dopuna)

Medimurske vode d.o.0. (Cakovec)

e |zrada programa za provodenje mjera zastite i sanacije u
zonama izvorista sa podrucju Medimurske Zupanije

¢ Izrada novelacija zona zastite izvorista Nedelis¢e, Prelog
i Sveta Marija prema Pravilniku o uvjetima za utvrdivanje
zona sanitarne zastite izvorista

Nasicecement d.d. (Nasice)

e Geofizicka ispitivanja metodom geoelektricne tomografi-
je, obrada podataka i izrada izvjeséa na podrucju eksploa-
tacijskog polja BUKOVA GLAVA-VRANOVIC

Niskogradnja d.o.o. (Pregrada)

e Elaborat o rezervama tehnicko-gradevnog kamena na ek-
sploatacijskom polju “Pregrada 2”

Obrt GMTT Lescanec (Ozalj)

e Elaborat zastite okolisa eksploatacijskog polja tehnicko-
gradevnog kamena Barilovic¢

Oikon d.o.0. (Zagreb)

¢ Granulometrijske i rendgenske analize
e Granulometrijske, rendgenske i kemijske analize
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e Environmental study of the need for environmental impact
assessment of the change in the route of the pipelines and
cables from Vuk — 1 well to the Vuckovec node

e The Environmental Impact Assessment Study of mining
objects and oil and gas exploitation at the hydrocarbon
fields Struzec, Mramor Brdo, Voloder and Okoli

e The Environmental Impact Assessment Study of mining
objects and oil, gas and gas condensate exploitation at the
hydrocarbon fields Zutica and Veziscée

e The Environmental Impact Assessment Study of mining
objects and oil and gas exploitation at the hydrocarbon
fields Ivani¢, Klostar Bunjani, JeZevo, Lupoglav, Sumecani
and Dugo Selo

Kamen Pazin stock company (Pazin)

e Instantel instrument calibration
Kaming stock company (Ljubes¢ica)

e Instantel instrument calibration
KD Cistoca Ltd. (Rijeka)

e Review of the County waste disposal management centre
Marinscina project, phase 0-1, leg B, construction design

KUK Project Ltd (Zagreb)

e Construction pit stability control for the SEA SIDE center,
Multifunctional Center, Opatija

e Building pit protection project for the SEA SIDE center,
Multifunctional Center, Opatija (change and additions)

Medimurje Waters Ltd (Cakovec)

e Programme for the implementation of protective mea-
sures and remediation in the wellfield protection zones in
the Medimurje countylzrada novelacija zona zastite izvo-
rista Nedelisce, Prelog i Sveta Marija prema Pravilniku o
uvjetima za utvrdivanje zona sanitarne zastite izvorista

e Sanitary protection zones study for water sources Nedeli-
sce, Prelog and Sveta Marija according to the new Regula-
tions for the determination of zones of sanitary protection
of water well

Nasicecement stock company (Nasice)

e Geophysical exploration using the geoelectrical tomo-
graphy method, dana analysis and the creation of a report
regarding the exploitation field BUKOVA GLAVA-VRANOVIC

Niskogradnja Ltd. (Pregrada)

e Study regarding the reserves of crushed stone at the “Pre-
grada 2” exploitation field

Obrt GMTT Le$¢anec (Ozalj)

e Environmental protection study for the Barilovic exploita-
tion field of technical and building stone

Oikon Ltd. (Zagreb)

e Granulometric and x-ray analyses
e Granulometric, x-ray and chemical analyses
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Plinka (Zagreb)

e Podloga za legalizaciju pjeskokopa unutar eksploatacijskog
polja Basarovac

Podravka d.d. (Koprivnica)

e Program za radove rjesavanja zahvata vodom za potrebe
tvornice Studenac u Lipiku

e Program za radove zahvacanja podzemne vode na lokaciji
tvornice Kalnik u Varazdinu

Pomgrad inZenjering d.o.o. (Split)
e Mijerenje seizmickih utjecaja miniranja u luci Split
Radlovac d.d. (Orahovica)

e Dopunski rudarski projekt eksploatacije tehnicko-gradev-
nog kamena na eksploatacijskom polju Zervanjska

e |dejni rudarski projekt eksploatacije tehnicko-gradevnog
kamena na eksploatacijskom polju Zervanjska

e Studija utjecaja na okolis eksploatacije tehnicko-gradev-
nog kamena na eksploatacijskom polju Zervanjska

Ramtch.d.o.0. (Zagreb)

¢ Drobljenje stijena
¢ Drobljenje i sijanje troske

Ravli¢ mesna industrija (Osijek)

e Hidrogeoloski radovi na izradi Elaborata mikrozoniranja
utjecaja postavljanja mobilne crpke za gorivo na crpiliste
Vinogradi

Strabag d.o.o. (Zagreb)
e Umjeravanje instrumenta Instantel
Tekija d.o.o. (PoZega)
¢ Hidrogeoloski radovi na nastavku istrazivanja lokacije Stri-
jezevica
e Hidrogeoloski nadzor lokacije Strijezevica
TPA d.o.0. (Zagreb)
e Mineralosko-petrografske analize

Trg d.o.o. (Zbelava)

e Umjeravanje instrumenta Instantel
e Tvornica ulja Cepin d.d. (Cepin)
¢ |zrada hidrogeoloskog elaborata mikrozoniranja

Velicki kamen d.o.o. (Velika)

e laboratorijska ispitivanja
e Umjeravanje instrumenta Instantel

Viadukt d.d. (Zagreb)
¢ |spitivanje eksplozivnih tvari
¢ Mijerenje seizmickih utjecaja miniranja u sklopu izgradnje

pristupne ceste mostu kopno-otok Ciovo
e Umjeravanje instrumenta Instantel

Plinka (Zagreb)

e Document preparation for the legalisation of sand acquisi-
tion pit within the Basarovac exploitation field

Podravka stock company (Koprivnica)

e Water catchment work programme for the Studenac fac-
tory in Lipik

e Ground water cathcment work programme on location of
the Kalnik factory in VaraZzdin

Pomgrad inZenjering d.o.o. (Split)Engineering Ltd (Split)

e Measuring the seismic influence of blasting at the Split
harbour

Radlovac stock company (Orahovica)

e Additional mining project of technical and building stone
exploitation at the Zervanjska exploitation field

e Mining design project for technical and building stone
exploitation at the Zervanjska exploitation field

e Environmental impact study of the technical and building
stone exploitation at the Zervanjska exploitation field

Ramtch. Ltd. (Zagreb)

e Rock crushing
e Slag crushing and sieving

Ravli¢ Meat Industry (Osijek)

e Hydrogeological work on the making of the Study regar-
ding the microzonation influence of positioning mobile gas
pump at the Vinogradi well field

Strabag Ltd. (Zagreb)
e [nstantel instrument calibration
Tekija Ltd. (PoZega)

e Hydrogeological work on the continuation of the StrijeZe-
vica location exploration
e Hydrogeological supervision of the Strijezevica location

TPA Ltd. (Zagreb)
e Mineralogical and petrographic analyses
Trg Ltd. (Zbelava)

e [nstantel instrument calibration
e Cepin Oil Factory stock company
e Microzonation hydrogeological study

Velicki kamen Ltd. (Velika)

e laboratory testing
e [nstantel instrument calibration

Viadukt stock company (Zagreb)

e [Explosive matter testing

e Measuring the seismic influence of blasting in the scope
of building the road leading towards the mainland — Ciovo
island bridge

e [nstantel instrument calibration
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Viadukt Projekt d.o.o. (Zagreb)

e Revizija glavnog projekta novog putnickog terminala zrac-
ne luke Zagreb s pristupnom prometnicom — vijaduktom
do gornje razine

Vodoopskrba i odvodnja Zagrebacke Zupanije d.o.o. (Zagreb)

e lzrada novelacije elaborata zastitnih zona vodocrpilista
Kosnica

Vodovod Osijek d.o.o. (Osijek)

e Hidrogeoloski nadzor nad revitalizacijom tri zdenca na cr-
pilistu Vinogradi

e |zrada programa hidrogeoloskih radova na crpilistu Vino-
gradi za 2015. godinu

Woodsford vile d.o.o. (Zagreb)
 Hidrogeologki radovi na lokaciji Brodarica, Sibenik
Ytres d.o.o0. (Turcin)

e Hidrogeoloski elaborat kao podloge za ishodenje koncesi-
je za koristenje podzemne vode na lokaciji tvornice Ytres
u Donjem Knegincu

4.2.2. Stru¢ni medunarodni projekti

Barto$ — Engineering (Brno, Ceska)

e Umjeravanje instrumenta Instantel
Beat BH d.o.0. (Zivinice, BiH)

e Umjeravanje instrumenta Instantel
Bentoproduct d.o.o. (Sipovo BiH)

e [spitivanje bentonitne gline za potencijalnu upotrebu u
mineralnim brtvenim barijerama

Explo Minervo d.o.o. (Tuzla,BiH)

e Umjeravanje instrumenta Instantel
Geomok s.r.l. (Udine, Italy)

e Umjeravanje instrumenta Instantel
Geostern d.o.o. (Krsko, Slovenija)

e Umjeravanje instrumenta Instantel
Minersko Sarajevo d.o.o. (Sarajevo, BiH)

e Umjeravanje instrumenta Instantel
Nihner d.o.o. (Banovic¢i, BiH)

e Umjeravanje instrumenta Instantel
Pirotehnika Poto¢nik (Zalec, Slovenija)

e Umjeravanje instrumenta Instantel
Premogovnik Velenje d.d. (Velenje, Slovenija)

e Umjeravanje instrumenta Instantel
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Viaduct Project Ltd (Zagreb)

e Review of the main project of the new traveller’s terminal
of the Zagreb airport with an access road — viaduct to the
upper level

Zagreb County water provision and drainage Ltd (Zagreb)

e Sanitary protection zones study for the Kosnica water
sources

Osijek Waterworks Ltd (Osijek)

e Hydrogeological supervision of revitalization of three wells
at the Vinogradi pumping station

e Programme of hydrogeological works at the Vinogradi
pumping station for the year 2015

Woodsford Villas Ltd (Zagreb)
e Hydrogeological work at Brodarica, Sibenik
Ytres Ltd. (Turcin)

e Hydrogeological study for obtaining groundwater utiliza-
tion concession at the at the tres factory location in Donji
Kneginec

4.2.2. Professional international projects

Bartos - Engineering (Brno, Czech Republic)

e Instantel instrument calibration
Beat BH Ltd. (Zivinice, Bosia and Herzegovina)

e Instantel instrument calibration
Bentoproduct Ltd (Sipovo Bosnia and Herzegovina)

e Bentonite clay testing for potential use in mineral hydra-
ulic barriers

Explo Minervo Ltd. (Tuzla,Bosnia and Herzegovina)
e Instantel instrument calibration
Geomok s.r.l. (Udine, Italy)
e Instantel instrument calibration
Geostern Ltd (Krsko, Slovenia)
e Instantel instrument calibration
Minersko Sarajevo Ltd. (Sarajevo, Bosnia and Herzegovina)
e [Instantel instrument calibration
Nihner Ltd. (Banovi¢i, Bosnia and Herzegovina)
e [nstantel instrument calibration
Pirotehnika Poto¢nik (Zalec, Slovenija)
e Instantel instrument calibration
Premogovnik Velenje stock company (Velenje, Slovenija)

e [nstantel instrument calibration
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RGP d.o.0. (Velenje, Slovenija)

e Umijeravanje instrumenta Instantel
Rudex d.o.o. (Sarajevo, BiH)

¢ Umijeravanje instrumenta Instantel
Salonit Anhovo d.d. (Deskle, Slovenija)

e Umjeravanje instrumenta Instantel
Zeleznikar control d.o.o. (Ljubljana, Slovenija)

e Umjeravanje instrumenta Instantel

4.2.3. Seminari

Crosco d.o.o. (Zagreb)
e Tecaj: Kontrola tlaka u busotini
Ljetna skola Naftnog rudarstva (Dubrovnik)

e Radionica 39, 08.—12. lipanj 2015.
e Radionica 40, 15.-19. lipanj 2015.

PEX SEMINAR

e InZenjerski seminar iz protueksplozivne zastite uredaja i
instalacija 24. listopad 2014.

¢ InZenjerski seminar iz protueksplozivne zastite uredaja i
instalacija 07. veljaca 2015.

e InZenjerski seminar iz protueksplozivne zastite uredaja i
instalacija 19. lipanj 2015.

4.2.4. Vjestacenja

Opcinski sud u Bujama
Trgovacki sud u Bjelovaru

Trgovacki sud u Zagrebu

RGP Ltd. (Velenje, Slovenija)
e [nstantel instrument calibration
Rudex Ltd. (Sarajevo, Bosnia and Herzegovina)
e [nstantel instrument calibration
Salonit Anhovo stock company (Deskle, Slovenia)
e [nstantel instrument calibration
Zeleznikar control Ltd. (Ljubljana, Slovenia)

e [nstantel instrument calibration

4.2.3. Seminars

Crosco Ltd. (Zagreb)
e Course: IWCF — Well Control
Petroleum Engineering Summer School (Dubrovnik)

e Workshop 39, June 08—12, 2015.
e Workshop 40, June 15-19, 2015.

PEX SEMINAR

e Engineering workshop on anti—explosion protection of in-
struments and installations, October 24. 2014.

e Engineering workshop on anti—explosion protection of in-
struments and installations, February 07. 2015.

e Engineering workshop on anti—explosion protection of in-
struments and installations, June 19. 2015.

4.2.4. Expertise

Municipal Court in Buje
Commercial court in Bjelovar

Commercial court in Zagreb
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4.3. Prikaz odabranih projekata / Display of the selected projects

Naziv projekta / Project name

Vodi¢ za inovacijsku politiku mineralnih sirovina u Europi - MIN-GUIDE /
Guidance for innovation friendly minerals policy in Europe -MIN-GUIDE

Europska komisija

lzvor financiranja / Founding scheme
EUROPEAN COMMISSION

Glavni istrazivac / Koordinator RGNF-a
Principal investigator/ Coordinator Fac Min

Istrazivacki tim RGNF-a / Research
team (Fac Min Geol Petrol)

Vodeci partner / Glavni koordinator
projekta (ako nije RGNF)

Principal partner/Coordinator of the
project (if not Fac Min)

Partneri / Suradnicke institucije
Partners

Trajanje projekta / Duration of the

project 3 godine / 3 years

Sazetak projekta

MIN-GUIDE projekt razvit ¢e opsezan i dobro strukturiran “Vodic¢
politike mineralnih sirovina” na razini EU-a i 28 drzava Clanica te
srodne legislative. Tri glavna cilja kojima projekt tezi:

(1) pruzanje uputa o politici mineralnih sirovina za EU i drzave
Clanice razvojem baze znanja

(2) olaksavanje donosenja odluka u politici mineralnih sirovina

(3) poticanje razvoja mreze za suradnju i razmjenu znanja u poli-
tici mineralnih sirovina izmedu javnog sektora, gospodarstva
i industrije te civilnog drustva i istrazivackog sektora.

Konceptualni razvoj i tehnicka provedba “Vodica politike mine-
ralnih sirovina” omogucuje postavljanje sveobuhvatne i namjen-
ske baze znanja za razlicite skupine sudionika. Baza ¢e postici
vedu transparentnost politike EU-a i drzava Clanica uz isticanje
inovacijskih potencijala i primjera dobre prakse unutar svih ru-
darskih aktivnosti, a bit ¢e dopunjena informacijama o politici
EU-a i drzava ¢lanica.

“Vodic¢ politike mineralnih sirovina” ukljucit e slijedece stavke u
svrhu razrade politike:

—vrednovanje politika EU-a i drZzava ¢lanica prema njihovom ino-
vacijskom potencijalu (npr. razvojem inovacijskih ocjena)

—vrednovanje okvira i pokazatelja; naglasavanje potreba za bu-
ducim razvojem politike

— podrzavanje prenosivosti (npr. organiziranje koprodukcije zna-
nja i mobilnosti radnih skupina u “laboratorijima politike”) u
podrucjima izdavanja dozvola, istrazivanja, eksploatacije, ople-
menjivanja, gospodarenja otpadom i zatvaranja rudnika
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poziv Horizon 2020 — Research and Innovation Framework Programme
Horizon 2020 - Research and Innovation Framework Programme
Prof. dr. sc. / Prof. Darko Vrkljan, PhD

Doc. dr. sc. / Asst. Prof. lvo Gali€, PhD; Dr. sc. Zlatko BriSevac, PhD; Dr. sc. Anamarija Grbes, PhD;
Dr. sc. Mario Klanfar, PhD; Branimir Farkas, dipl.ing. / M. Sc.

Wirtschaftsuniversitat Wien / Wirtschaftsuniversitdt Wien

University of Westminster, Montanuniversitat Leoben, Luled University of Technology, National Technical
University of Athens, Instituto Geoldgico y Minero de Espana, Universidade de Aveiro, GOPA Com, Finnish
Ministry of Employment and the Economy / University of Westminster, Montanuniversitct Leoben, Luled Uni-
versity of Technology, National Technical University of Athens, Instituto Geoldgico y Minero de Espania, Universi-
dade de Aveiro, GOPA Com, Finnish Ministry of Employment and the Economy

Project summary

The MIN-GUIDE project will develop a comprehensive and well-
structured “Minerals Policy Guide” of EU level and 28 EU Mem-
ber State mineral and related policies and legislation. The project
will pursue three overarching objectives:

(1) Providing guidance for EU and EU MS mineral policy by devel-
oping a knowledge repository;

(2) facilitating minerals policy decision making, and

(3) fostering network-building for co-management and knowl-
edge co-production in minerals policy among the public sec-
tor, businesses & industry, civil society and research.

The conceptual development and technical implementation
of the “Minerals Policy Guide” enables the setup of a compre-
hensive and fit-for-purpose knowledge repository for the differ-
ent stakeholder groups. This knowledge repository will achieve
greater transparency of EU and EU MS policy by outlining their
innovation potential and highlighting best practice examples
along the whole chain of mining activities, complemented by in-
formation on EU MS minerals policy governance.

The Minerals Policy Guide will include the following items for fa-
cilitating minerals policy-making:

—benchmarking EU MS policies according to their innovation po-
tential (e.g. by developing innovation scoreboards),

—benchmarking frameworks and indicators; highlighting needs
for future policy developments,

— facilitating transferability (e.g. organising knowledge co-pro-
duction and transferability working groups in “Policy Labora-
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— istrazivanje pravnih okvira za prekograni¢nu eksploataciju (npr. tories”) in the area of permitting, exploration and extraction,
studija izvodivosti za dubokomorsku i podzemnu prekogranic- processing, waste management and mine closure;
nu eksploataciju) te razmatranje standardizacije i sistematiza- —exploring legal frameworks for cross-border exploitation (e.g.
cije baza mineralnih sirovina (npr. identifikacija nedostataka a feasibility study for deep-sea and subsurface crossborder ex-
podataka i razvoj pokazatelja potreba). ploitation legal framework); and reviewing minerals data base

standardisation and systematisation (e.q. identifying data gaps
and indicator development needs).

2. Facilitating minerals
policy decision making

/ Awarenes“
transparency

3. Fostering network-
1. Providing guidance building for co-
for EU and EU MS management and
mineral policy knowledge co-

production
Knowledge &
M‘ormation need's/

Slika 4.1. Kljucni ciljevi projekta MIN-GUIDE.
Figure 4.1. Three overarching objectives of the MIN-GUIDE project

Shared view &
enabling framewrok

Information basis
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Naziv projekta / Project name

Nanominerali u sedimentima i tlima: nastanak, znacajke i njihova uloga
u biogeokemijskim procesima / Nanominerals in sediments and soils: formation,
properties and their role in biogeochemical processes

Izvor financiranja / Founding scheme

Glavni istrazivac / Koordinator RGNF-a

N ; ) : Prof. dr. sc./ Prof. lvan Sondi, PhD
Principal investigator/ Coordinator Fac Min ror-ar.se. Ao

Istrazivacki tim RGNF-a / Research
team (Fac Min Geol Petrol)

Partneri / Suradnicke institucije

Partners
Croatia
Web stranica / Web page
TrannJe projekta / Duration of the 2014 — 2018,
project
Sazetak projekta

Nanominerali i nanomineralne Cestice rasirene su vrste anor-
ganskih tvari, koje se pojavljuju u sedimentima i tlima, a pret-
postavlja se da u prirodnim sustavima Cine i do 90% reaktivnih
mineralnih povrsina koje sudjeluju u slozenim biogeokemijskim
procesima. Odlikuju se dimenzijama od 1 nanometra do 100 na-
nometara i jedinstvenim morfoloskim, strukturnim i povrsinskim
fizikalno-kemijskim znacajkama. Njihova reaktivnost u prirodi te-
melji se na znacajnom vezivanju organskih i anorganskih spojeva
na njihovim povrsinama; katalitickoj aktivnosti njihovih povrsina
u modificiranju kemijskih znacajki organskih i anorganskih tvari;
medusobnoj interakciji s drugim mineralnim i organskim Cesti-
cama i bakterijama te na njihovoj ulozi u procesima biominera-
lizacije. lako je njihova prisutnost u prirodnim sustavima dobro
dokumentirana, njihova uloga u biogeokemijskim procesima i
formiranju sedimenata i tala jos$ je uvijek nedovoljno istrazena.

Slika 4.2. A / Figure 4.2. A

Hrvatska zaklada za znanost / Croatian Science Foundation Research Project

Prof. dr. sc. / Prof. Goran Durn, PhD; Izv. prof. dr. sc. / Assoc. Prof. Marta Mileusnié, PhD;
Doc. dr.sc./ Asst. Prof Uro$ Barudzija, PhD; Doc. dr. sc. / Asst. Prof Sibila Borojevié Sostari¢, Php;
Doc. dr. sc./ Asst. Prof. Stanko Ruzi€i¢, PhD

Institut “Ruder Boskovi¢’, Zagreb, Hrvatska / Ruder Boskovi¢ Institute. Zagreb, Croatia
Institut “Jozef Stefan’, Ljubljana, Slovenija / Jozef Stefan Institute, Ljubljana, Slovenia
Prirodoslovno-matematicki fakultet Sveucilista u Zagrebu, Hrvatska / Faculty of Science, University of Zagreb,

http://www.rgn.hr/en/research/projects/research-projects/national-projects-a/nanomin

Project summary

Nanominerals and nanomineral particles are common and wide-
ly distributed inorganic components in modern sediments and
soils that comprise over 90 % of the potentially reactive surfaces
in complex biogeochemical processes in nature. These particles,
in the size range of 1 to 100 nanometers, of either abiotic or bi-
otic origin, display unique morphological, structural and surface
physico-chemical properties. Their reactivity in nature is based
on the processes of their formation, dissolution, and phase trans-
formation, binding of organic and inorganic compounds at their
surfaces, catalytic activity of their surfaces in modifying proper-
ties of chemical compounds, mutual interaction with other in-
organic and organic particulates and bacteria and on their role
in biomineralization processes. Although the presence of these
particles in sediments and soils is well- documented, their role as
the most reactive entities in biogeochemical processes in natural

FESEM mikrofotografija nanostrukturiranih ¢estica manganskih oksida. / FESEM microphotograph

of nanostructured manganese oxide particles.
Slika 4.2. B / Figure 4.2. B

FESEM mikrofotografija nanostrukturirane mezokristalne strukture kalcita. / FESEM microphoto-
graph of nanostructured mesocrystal structure of calcite.
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Projekt NanoMin temelji se na hipotezi da prirodne nanomine-
ralne faze utjecu na fizikalno-kemijske znacajke recentnih sedi-
menata i tala, a time i na biogeokemijske procese koji se u njima
odvijaju. Glavni su ciljevi projekta: (1) odrediti vrstu, strukturne,
morfoloske, geokemijske i povrsinske fizikalno-kemijske znacajke
prirodnih anorganskih nanomineralnih Cestica koje se pojavlju-
ju u razli¢itim sedimentacijskim okolisima jadranskog podrucja
i tala razvijenih na karbonatnim stijenama duz jadranske obale;
(2) istraziti ranodijagenetsko formiranje i faznu transformaciju
nanomineralnih faza karbonata, sulfida i Zeljezovih (hidr)oksida
u jezerskim i marinskim okolis$ima na nanorazini; (3) odrediti pe-
dogenetsko formiranje Cestica minerala glina i metalnih (hidr)
oksida na nanorazini, ulogu humicnih materijala i (hidr)oksida na
aglomeracijske procese u tlu te ulogu mikrobioloske aktivnosti u
otapanju i precipitaciji (hidr)oksida. Rezultati istraZivanja omogu-
¢it ¢e potpunije razumijevanje slozenih biogeokemijskih procesa
na nanoskali (nanogeokemija), uzimajuci u obzir do sada nedo-
voljno istrazene uloge nanomineralnih faza i fizikalno-kemijskih
procesa na njihovim povrsinama u kruzenju tvari, poglavito ele-
menata u tragovima.

systems is still unresolved. Accordingly, the primary objectives of
the NanoMin project are: (1) to identify the size, mineralogical,
morphological, geochemical and surface physico-chemical prop-
erties of the naturally occurring inorganic nanomineral fraction
separated from different modern marine and lacustrine sedi-
ments and soils developed on carbonate rocks along the Adriatic
region, (2) to determine the early diagenetically driven formation
and phase transformation of nanosized carbonate, sulfide and
iron (hydr)oxide particles in modern lacrustine and marine sedi-
ments at the nanoscale, (3) to resolve the pedogeneticaly driven
formation of nanosized clay mineral and iron and manganese
(hydr)oxide particles in soils at the nanoscale. The role of iron
(hydr)oxides and humic materials on nanoscale agglomeration
processes in soils will also be evaluated. The results of this proj-
ect will address a number of issues that are important to the
modern geochemistry (nanogeochemistry), most particularly to
role of nanomineral phases in transport and deposition of trace
elements in modern sediments and soils.
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Naziv projekta / Project name

Studija hidraulicke povezanosti proluvijalnih naslaga na lokaciji Ustanove

Zooloski vrt grada Zagreba s aluvijalnim naslagama zagrebackog vodono-
snika / Study of hydraulic connection of proluvial deposits on the location of the Zoolo-
gical Garden of the City of Zagreb with alluvial deposits of the Zagreb aquifer

lzvor financiranja / Founding scheme

Glavni istrazivac / Koordinator RGNF-a
Principal investigator/ Coordinator Fac Min

Istrazivacki tim RGNF-a / Research
team (Fac Min Geol Petrol)

Partneri / Suradnicke institucije
Partners

Trajanje projekta / Duration of the

e 2/2015-10/2015

Sazetak projekta

Predmet istrazivanja predstavljale su proluvijalne naslage sjever-
nog dijela zagrebackog vodonosnika te njihova hidraulicka veza
s aluvijalnim naslagama vodonosnika. Naime, lokacija Ustanove
Zooloski vrt grada Zagreba rubno je podrucje sjevernog dijela
zagrebackog vodonosnika koje karakteriziraju proluvijalne nasla-
ge. Aluvijalne naslage zagrebackog vodonosnika na sjeveru se
naslanjaju na proluvijalne, pretezito pjeskovito-glinovite naslage
koje prelaze u slabopropusne tercijarne naslage juznih obronaka
Medvednice (slika 1).

Ustanova Zooloski vrt grada Zagreba / Zoological Garden of the City of Zagreb

Izv. prof. dr. sc. / Assoc. Prof. Kristijan Posavec

Izv. prof. dr. sc. / Assoc. Prof. Kristijan Posavec; Branko Hlevnjak, dipl. ing. geol./ M. Sc.

Karst d.o.o. za geotehnicke radove / Karst d.o.0. za geotehnicke radove

Project summary

Research was focused on proluvial deposits of the northern part
of the Zagreb aquifer and their hydraulic connectivity with al-
luvial deposits. Location of the Zoological Garden of the City of
Zagreb is a marginal area of the northern part of Zagreb aquifer
which is characterized by proluvial deposits. Alluvial deposits of
Zagreb aquifer lean on the proluvial deposits on the north, main-
ly sand-clayey deposits characterized with transition to very low
permeable tertiary deposits on the southern slopes of the Mt.
Medvedica (Figure 1).

Tumac oznaka: a — aluvij: sljunci, pijesci i gline; al — najniza terasa: ljunci,
pijesci, podredeno gline; a2 — srednja terasa: sljunci i pijesci; pr — proluvij:
Sljunci, pijesci i gline; | — kopneni beskarbonatni les: glinoviti silt; Ib — barski
les: siltozne gline; PI,Q — $ljunci, pijesci i gline (pliopleistocen); PI11 — lapo-
ri, laporovite gline, podredeno pijesci, pjes¢enjaci, Sljunci i konglomerati
(donji pont); 2M31,2 — vapnoviti lapori, podredeno pijesci, pjescenjaci,
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Legend: a — aluvium: gravels, sands and clays; al — the lowest terrace:
gravels, sands and clays to a lesser extent; a2 — middle terrace: gravels and
sands; pr — proluvium: gravels, sands and clays; | — clayey silt; Ib — marshy
loes: silty clays; PI,Q — gravels, sands and clays; PI11 — marls, marly clays,
sands to a lesser extent, sandstones, gravels and conglomerates (lower
pont); 2M31,2 — lime marls, sands to a lesser extent, sandstones, gravels
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Projects

sljunci i konglomerati (gornji panon); 2M22 — organogeni i bioklasti¢ni
vapnenci, pjescenjaci, vapnoviti i glinoviti lapori (gornji torton); T3 — do-
lomiti, podredeno vapnenci, dolomiti¢ni vapnenci i Sejlovi; T2 — dolomiti,
podredeno vapnenci, dolomiti¢ni vapnenci i Sejlovi

Slika 4.3. Geoloska karta podrucja zagrebackog vodonosnika.
OGK List Zagreb (Siki¢ et al., 1978.) i List lvani¢-Grad, M 1:100.000
(Basch et al., 1976.).

S ciljem utvrdivanja potencijala proluvijalnih naslaga za eksplo-
ataciju podzemne vode i karakteristika vodonosnog sloja, a u
svrhu koristenja tehnicke vode za potrebe Ustanove Zooloski vrt
grada Zagreba, provedena su geoloska, hidrogeoloska i geofizic¢-
ka istrazivanja te analiza hidraulicke povezanosti proluvijalnih
naslaga na lokaciji Ustanove Zooloski vrt grada Zagreba s aluvi-
jalnim naslagama zagrebackog vodonosnika.

Analiza hidraulicke povezanosti proluvijalnih naslaga na lokaciji
Ustanove Zooloski vrt grada Zagreba s aluvijalnim naslagama za-
grebackog vodonosnika provedena je primjenom statisticke ana-
lize vremenskih nizova razina podzemne vode izmjerenih u tri
piezometra na podrudju aluvija zagrebac¢kog vodonosnika, 7-8,
7-9 i Z-4, te u dva zdenca izbuena za potrebe Ustanove Zooloski
vrt grada Zagreba, Z-1i Z-2 (slike 2 do 4).

and conglomerates (upper panon); 2M22 — limestones, sandstones, lime
and clayey marls (upper torton); T3 — dolomites, limestones to a lesser
extent, dolomitic limestones and shales; T2 — dolomites, limestones to a
lesser extent, dolomitic limestones and shales

Figure 4.3. Geological map of Zagreb aquifer after parts of
sheets Zagreb (Siki¢ et al., 1978) and Ivani¢-Grad (Basch, 1981).

In order to determine potential of proluvial deposits for exploi-
tation of ground water and the characteristics of the aquifer,
geological, hydrogeological and geophysical research were con-
ducted along with the analysis of hydraulic connectivity between
proluvial sediments and alluvial deposits of the Zagreb aquifer,
with purpose to use the technical water for the needs of the Zoo-
logical Garden of the City of Zagreb.

Analysis of hydraulic connectivity between proluvial sediments
and alluvial deposits of the Zagreb aquifer was carried out us-
ing statistical analysis of time series data of groundwater lev-
els, measured in three piezometers in the area of Zagreb alluvial
aquifer, 7-8, 7-9 and Z-4 and the two pumping wells drilled for
usage of the Zoological Garden of the City of Zagreb, Z-1 and Z-2
(Figures 2 to 4).
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Slika 4.4. Situacija analiziranih piezometara i zdenaca.
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Figure 4.4. Location of analyzed observation and pumping wells.
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--------- Linearni regresijski model

1022

y=0.9218x + 8.2678
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Slika 4.5. Regresijska analiza vremenskih nizova razina podze-
mne vode izmjerenih u piezometru Z-4 i zdencu Z-2.

Figure 4.5. Regression analysis of the ground water level time
series measured in observation well Z-4 and observation well Z-2.

PredloZzenim rjeSenjem izrade zdenaca i koristenja podzemne
vode za potrebe Ustanove Zooloski vrt grada Zagreba racionalizi-
rat ¢e se koristenje vode te financijskih sredstva.

Literatura:

Basch, O., Siki¢, K., Brki¢, M., Simuni¢, A., Pikija, M., Jami¢i¢,
D., Galovi¢, 1., Pavici¢, A., Korolija, B., Hegimovi¢, 1. i Sparica M.
(1976): Osnovna geoloska karta SFRJ 1:100 000 — list Ivani¢-Grad.
Geoloski zavod Zagreb. OOUR za geologiju i paleontologiju.
Siki¢, K., Basch, D. & Simuni¢, A. (1978): Osnovna geologka karta
SFRJ 1:100.000. List Zagreb: | 38—80 — Institut za geoloska istrazi-
vanja, Zagreb (1972), Savezni geoloski zavod, Beograd.
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Slika 4.6. Kros-korelogram satnih mjerenja razina podzemne
vode u piezometru 7-8 i zdencu Z-1. Maksimalna pozitivna kore-
lacija pojavljuje se za vremensko zaostajanje od 36 sati.

Figure 4.6. Cross-corelogram of hourly measurements of ground
water levelsin obesrvation well 7-8 and pumping well Z-1. Maxi-
mum positive correlation occurs for a time lag equal to 36 hours.

With suggested solution of drilling two pumping wells and utili-
zation of the ground water for the needs of the Zoological Gar-
den of the City of Zagreb, the usage of water as well as financial
costs will be rationalized.

References:

Basch, O., Siki¢, K., Brki¢, M., Simuni¢, A., Pikija, M., Jamicic,
D., Galovié, I., Pavicié, A., Korolija, B., Hecimovié, I. i Sparica M.
(1976): Osnovna geoloska karta SFRJ 1:100 000 — list Ivanic-Grad.
Geoloski zavod Zagreb. OOUR za geologiju i paleontologiju.
Siki¢, K., Basch, D. & Simunié, A. (1978): Osnovna geoloska kar-
ta SFRJ 1:100.000. List Zagreb: | 38-80 — Institut za geoloSka
istraZivanja, Zagreb (1972), Savezni geololoski zavod, Beograd.
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Naziv projekta / Project name

lzvor financiranja / Founding scheme
Glavni istrazivac / Koordinator RGNF-a
Principal investigator/ Coordinator Fac Min

Istrazivacki tim RGNF-a / Research
team (Fac Min Geol Petrol)

Partneri / Suradnicke institucije
Partners

Studija o utjecaju na okolis$ rudarskih objekata i eksploatacija nafte i plina
na eksploatacijskim poljima ugljikovodika Struzec, Mramor Brdo, Voloder
i Okoli / A study on environmental impacts of mining facilities and oil and gas
exploitation at the Struzec, Mramor Brdo, Voloder and Okoli fields

INA Industrija nafte d.d, Av.V. Holjevca 10, 10020 Zagreb / INA Industrija nafte d.d, Av. V. Holjevca 10, 10020 Zagreb
Prof. dr. sc./ Prof. Nediljka Gaurina-Medimurec, PhD

Prof. dr. sc./ Prof. Nediljka Gaurina-Medimurec, PhD; Prof. dr. sc. / Prof. Katarina Simon, PhD;
Prof. dr. sc./ Prof. Ivan Dragicevi¢, PhD; Doc. dr. sc./ Asst. Prof. Borivoje Pasi€, PhD;
Ivica Pavici¢, mag. ing. geol./ M. Sc,, Petar Miji¢, dipl. ing. naft. rud. / M. Sc.

Ecomission d.o.0., Vladimira Nazora 12, Varazdin / Ecomission d.o.o., Vladimira Nazora 12, Varazdin

Vanjski suradnici: / Associates:

Prof. emer. dr. sc. Darko Mayer / Professor Emeritus Darko Mayer

Prof.dr.sc. Jesenko Horvat, Arhitektonski fakultet / Prof Jesenko Horvat, PhD, University of Zagreb, Faculty of Architecture
Prof. dr. sc. Stjepan Husnjak, Agronomski fakultet / Prof. Stiepan Husnjak, PhD, University of Zagreb, Faculty of Agriculture
Prof dr. sc. Marijan Grubesi¢, Sumarski fakultet / Prof. Marijan Grubesic, PhD, University of Zagreb, Faculty of Forestry
Sonja Vidi¢, dipl. ing. fiz, Drzavni hidrometeoroloski zavod / Sonja Vidic, MSc, Meteorological and Hydrological Service

Trajanje projekta / Duration of the

DiojecE 1 godina/ 1 year

Sazetak projekta

Ina — Industrija nafte d.o.o. i Rudarsko-geolosko-naftni fakultet
u ime zajednice ponuditelja koju ¢ine RGN fakultet i Ecomission
d.o.o. potpisali su 16. prosinca 2013. godine Okvirni sporazum
br. SN-636/13 o pruzanju usluge izrade Cetiriju studija. Prva u
nizu — “Studija o utjecaju na okolis rudarskih objekata i eksplo-
atacija nafte i plina na eksploatacijskim poljima ugljikovodika
Molve, Kalinovac, Stari Gradac, Gola, Ferdinandovac i Cepelo-
vac-Hampovica” - zavrsena je, proveden je postupak procjene,
te je Ministarstvo zastite okolisa i prirode izdalo 12. lipnja 2015.
godine rjesenje (KLASA:UP/I-351-03/14-02/142; URBROJ: 517—
06—2—-1-2-15-24) da je namjeravani zahvat prihvatljiv za okolis.
Na temelju Okvirnog sporazuma, a prema Dispoziciji br.
450040722, narucena je druga studija — “Studija o utjecaju na
okolis rudarskih objekata i eksploatacija nafte i plina na eksploa-
tacijskim poljima ugljikovodika Struzec, Mramor brdo, Voloder i
Okoli” - izrada koje je u tijeku.

“Studija o utjecaju na okolis rudarskih objekata i eksploatacija
nafte i plina na eksploatacijskim poljima Struzec, Mramor brdo,
Voloder i Okoli” strucna je podloga za provodenje zakonom pro-
pisanog postupka procjene utjecaja na okolis nastavka eksplo-
atacije nafte i plina na navedenim eksploatacijskim poljima, te
novih zahvata na polju Struzec: izgradnje slanovoda, dogradnje
pumpaonice slojne vode (PSV) i ugradnje visokotlacnih centri-
fugalnih pumpi, izgradnje plinovoda i naftovoda te polaganja
instrumentalnih i elektrovodova, ugradnje odvajaca slobodne
tekucine (OST) i visokotlaénog separatora / odvajaca kondenzata
iz komprimiranog kaptaznog plina unutar kompresorske stanice
(KS) Struzec, rekonstrukcije sustava vatrozastite na otpremnoj
stanici (OS) Struzec, a na polju Okoli: izgradnje priklju¢nog pli-
novoda i naftovoda te izgradnje betonskih temelja i postavljanja

Dr. sc. Biserka Dumbovi¢ Bilusi¢, Ministarstvo kulture / Biserka Dumbovic Bilusic, PhD, Ministry of Culture
Maja Bilusi¢, ing. arh. i urb. / Maja Bilusic, MSc
Amelio Veki¢, dipl. arheolog, Ministarstvo kulture / Amelio Vekic, MSc, Ministry of Culture

Project summary

Ina (Croatian oil company) and the Faculty of Mining, Ge-
ology and Petroleum Engineering, as well as Ecomission
d.o.o., signed a framework agreement on four studies on
16 December 2013. The first one, a study on environmen-
tal impacts of mining facilities and oil and gas exploitation
at the Molve, Kalinovac, Stari Gradac, Gola, Ferdinandovac
and Cepelovac-Hampovica fields, has been completed, and
it has been evaluated by the Ministry of Environmental and
Nature Protection. On 12 June 2015, The Ministry issued a
decision that the aforementioned operations were environ-
ment-friendly.

Based on the framework agreement, it has been decided to
make a new study - A study on environmental impacts of min-
ing facilities and oil and gas exploitation at the Struzec, Mram-
or Brdo, Voloder and Okoli fields.

The study on environmental impacts of mining facilities and
oil and gas exploitation at the StruZec, Mramor Brdo, Voloder
and Okoli fields is a basis for environmental impact assess-
ment, according to legally prescribed procedures, for further
oil and gas exploitation at the aforementioned oil and gas
fields. The new operations have been planned at the StruZec
field: the construction of saltwater disposal well, connate
water pump, installation of high pressure centrifugal pump,
construction of oil and gas pipelines, laying electric and sig-
nal cables, installing free-water separator and high-pressure
compressed gas condensate separator, and fire protection
system at the StruZec compressor station. The Okoli field:
the construction of oil and gas pipelines, construction of con-
crete foundations, installation of compressors at the central
gas station while the evaluation procedure is carried out by
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kompresora na lokaciji centralne plinske stanice (CPS) Okoli, pri
¢emu postupak procjene provodi Ministarstvo zastite okolisa i
prirode. Na poljima Mramor brdo i Voloder za sada nije planira-
na izgradnja novih objekata.

the Ministry of Environmental and Nature Protection. On the
Mramor Brdo and Voloder fields the construction of new facil-
ities has not been planned yet.

Slika 4.7. Pregledna karta s ucrtanim eksploatacijskim poljima.
Figure 4.7. Map of oil and gas fields
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TARGET - Uspostava visokoobrazovnih standarda kvalifikacija i zanimanja
u sektoru rudarstva, geologije i kemijske tehnologije / TARGET - Establishing

Naziv projekta

standards for higher education qualifications in the fields of mining engineering,
geology and chemical technology

lzvor financiranja / Founding scheme

Glavni istrazivac / Koordinator RGNF-a
Principal investigator/ Coordinator Fac Min

Istrazivacki tim RGNF-a / Research
team (Fac Min Geol Petrol)

Partneri / Suradnicke institucije
Partners
Web stranica / Web page

Trajanje projekta / Duration of the
project

Sazetak projekta

Svrha je projekta TARGET unaprjedenje kvalitete u visokom obra-
zovanju u sektoru rudarstva, geologije i kemijske tehnologije
kroz omogucavanje prepoznatljivosti kvalifikacija na hrvatskom
i europskom trzistu rada te usporedivosti kvalifikacija stecenih
na razlicitim visokoobrazovnim institucijama unutar Republike
Hrvatske, kao i na prostoru Europske unije. Ciljevi projekta: (1)
uspostaviti visokoobrazovne standarde cjelovitih kvalifikacija u
sektoru rudarstva, geologije i kemijske tehnologije utemeljene
na potrebama trZista rada, pojedinca i drustva u cjelini; (2) una-
prijediti postojece visokoobrazovne studijske programe na Ru-
darsko-geolosko-naftnom fakultetu (RGNF) i Fakultetu kemijskog
inZenjerstva i tehnologije (FKIT) u skladu s razvijenim standardi-
ma kvalifikacija; (3) usavrsiti nastavnicke kompetencije nastavni-
ka i asistenata te podici kvalitetu nastavnog procesa na RGNF-u
i FKIT-u. Ostvareni rezultati projekta: (1) izradeno je 8 standarda
zanimanja, (2) izradeno je 15 standarda cjelovitih kvalifikacija;
(3) unaprijedeno je 15 studijskih programa; (4) izradeni su izved-
beni planovi za 9 pilot-modula studentske prakse; (5) usavrsene
su akademske i socijalne vjestine te vjestine ucinkovitog uprav-
ljanja vremenom 300 studenata, (6) usavrSene su nastavnicke
kompetencije; (7) podignuta je razina primjene informacijsko-
komunikacijske tehnologije u 20 kolegija. Ciljne su skupine pro-
jekta: studenti preddiplomskih i diplomskih studija, nastavnici
koji ¢e steci i unaprijediti nastavnicke kompetencije te sektorske
tvrtke i poslodavaci ukljuceni u ispitivanje njihovih potreba.

Europski socijalni fond u sklopu programa Razvoj ljudskih potencijala 2007. — 2013./ The European Social
Fund within OP Human Resources Development 2007- 2013

Izv. prof. dr. sc. / Assoc. Prof. Marta Mileusni¢, PhD

Izv. prof. dr. sc. / Assoc. Prof. Dunja Aljinovi€, PhD; Doc. dr. sc. / Asst. Prof. Petar Hrzenjak, PhD;

Doc. dr. sc. / Asst. Prof. Antonija Jaguljnjak Lazarevi¢, PhD; Izv. prof. dr. sc. / Assoc. Prof. Marta Mileusnié, PhD;
Doc. dr. sc. / Asst. Prof. Jasna Oreskovié, PhD; Doc. dr. sc. / Asst. Prof. Jelena Parlov, PhD;

Doc. dr. sc. / Asst. Prof. Borivoje Pasi¢, PhD; Doc. dr. sc. / Asst. Prof. Dario Perkovi€, PhD;

Izv. prof. dr. sc. / Assoc. Prof. Lidia Hrnéevi€, PhD; 1zv. prof. dr. sc. / Assoc. Prof. Rajna Raji€, PhD;

Izv. prof. dr. sc. / Assoc. Prof. Bruno Safti€, PhD; Prof. dr. sc./ Prof. Katarina Simon, PhD;

Doc. dr. sc./ Asst. Prof. lvan Sobota, PhD; Doc. dr. sc. / Asst. Prof. Domagoj Vulin, PhD

Fakultet kemijskog inzenjerstva i tehnologije (FKIT) / Faculty of Chemical Engineering and Technology
Institut za razvoj obrazovanja (IRO) / Institute for the development of education
Sveuciliste u Zagrebu (SUZ) / University of Zagreb

http://www.rgn.hr/hr/studiji/projekt-target

15 mjeseci (18. lipnja 2015. - 17. rujna 2016.)

Project summary

The purpose of the project TARGET is to improve the quality in
higher education in mining engineering, geology and chemical
technology through enabling recognition of qualifications in
Croatian and European labour market and the comparability of
qualifications obtained in various higher education institutions
within Croatia and throughout the European Union. Project ob-
jectives are: 1) to establish higher education standards for com-
plete qualifications in mining engineering, geology and chemical
technology based on the needs of the labour market, individuals
and society; 2) to improve the existing higher education study
programmes of Faculty of Mining, Geology and Petroleum En-
gineering and Faculty of Chemical Engineering and Technology
in accordance with the developed qualification standards; 3) to
improve teaching competences and raise the quality of teaching
at Faculty of Mining, Geology and Petroleum Engineering and
Faculty of Chemical Engineering and Technology. Planned Proj-
ect Results are: 1) to draft 8 occupational standards; 2) to draft
15 complete qualification standards; 3) to improve 15 study pro-
grammes; 4) to prepare detailed plans for 9 pilot modules for
student practice; 5) to improve academic and social skills and
effective time management skills of 300 students; 6) to improve
teacher competences; 7) to raise the level of information and
communications technology in 20 courses. Target groups are 1)
undergraduate and graduate students; 2) teachers who will im-
prove their theaching competences; 3) companies and employ-
ers related to mining engineering, geology, and chemical tech-
nology involved in the study of their needs.
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Naziv projekta / Project name

Izvor financiranja / Source of funding

Koordinator za Sveuciliste u Zagrebu
UNIZG Coordinators

Istrazivacki tim RGNF-a
The research team RGNF

Organizacijska struktura

Organization structure

Partneri / Suradnicke institucije na
Sveucilistu u Zagrebu
Partners

Web stranica / Web page

EIT Raw materials / £/T Raw materials

Europski institut za inovacije i tehnologiju. Tijelo Europske unije financirano kroz H2020 / Furopean institu-
te for innovation and technology. Body of the EU founding through H2020

Prof. dr. sc. / Prof. Milo$ Judas, prorektor za znanost i medunarodnu suradnju
Doc. dr. sc. / Asst. Prof Sibila Borojevié Sostarié, prodekanica za znanost i medunarodnu suradnju RGNF-a

Prof. dr. sc. / Prof. Darko Vrkljan, PhD; Doc. dr. sc. / Asst. Prof. Ivo Gali€, PhD; Dr. sc. Zlatko Brisevac, PhD;
Dr.sc. Anamarija Grbes, PhD; Dr. sc. Mario Klanfar, #hD; Branimir Farkas, Dipl.ing./ M. Sc;

Doc. dr. sc. Dalibor Kuhinek, PhD; Dr. sc. Vje€islavBohanek, PhD; Izv. prof. dr. sc. Mario Dobrilovi¢, PhD;
Dr. sc. Vinko Skrlec, PhD

CEO Dr.sc. Ernst Lutz, 6 kolokacijskih centara
CEO Ernst Lutz, PhD, 6 colocation centres

116 glavnih i pridruzenih partnera iz Europe (sveucilista, instituti, industrija)

Sveuciliste u Zagrebu (SUZ): Fakultet kemijskog inZzenjerstva i tehnologije (FKIT); Geotehnicki fakultet
(GFV); Metalurski fakultet (MF); Prehrambeno-biotehnoloski fakultet (PBF); Prirodoslovno-matematicki
fakultet (PMF); Sumarski fakultet (SF)

116 core and associated partners (universities, research institutes, industry)

University of Zagreb: Faculty of Mining, Geology and Petroleum Engineering; Faculty of Metallurgy; Geotechnical Faculty;
Faculty of Science; Faculty of Chemical Engineering and Technology; Faculty of Forestry; Faculty of Food and Biotechnology;
Faculty of Agriculture

http://eitrawmaterials.eu/index.php

Trajanje projekta
Duration of the project

Sazetak projekta

Konzorcij s vise od stotinu europskih industrijskih partnera, sve-
ucilista i istrazivackih centara (u kojemu sudjeluje i Sveuciliste u
Zagrebu s pridruzenim industrijskim partnerima iz Republike Hr-
vatske iz sektora nemetalnih mineralnih sirovina) pobijedio je na
natjecaju Europskog instituta za tehnologiju za formiranje KIC-a
(Knowledge Innovation community) za sektor Raw materials*.
Rezultati natjecCaja objavljeni su 9. prosinca 2014. godine. Radi se
o dugoroc¢nom, dobro integriranom partnerstvu baziranom na
izvrsnosti, s ciliem implementiranja rezultata klasicnih projekata
istraZzivanja i razvoja prema trzistu. Uporista za uspostavu KIC-a
za sektor Raw materials temeljena su na strateskim dokumenti-
ma Europske unije.

Pojam Raw materials podrazumijeva primarne i sekundarne ne-
energetske sirovine i ne-poljoprivredne sirovine (metali, neme-
tali, kamen, drvo, biomasa i sekundarne sirovine).

Tijekom 2015. godine Sveuciliste u Zagrebu sudjelovalo je, u su-
radnji s europskim KIC-ovim partnerima, u pripremi devet pro-
jekata, od kojih su dva odobrena za financiranje u kategorijama:

(1) Infrastrukturni projekti
a. Virtulab - Integrirani laboratorij za primarne i sekundarne
sirovine
b. PrefFlex Pre-treatment and physical separation of complex
solid waste streams

(2) Istrazivacki projekti
a. H2020 MinGuideGuidance for innovation friendly mine-
rals policy in Europe
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9.12.2014 - najmanje 7 godina / min. 7 years

Project summary

Consortium with over 100 European industrial partners, univer-
sities and research institutes, together with the University of
Zagreb and supporting Croatian industrial partners from Raw
materials sector, won the call of the European institute for in-
novation and technology for formation of new KIC (Knowledge
Innovation community) Raw materials. Results are published on
December 2014. KIC-s are long-term, highly integrated, crea-
tive and excellence-driven partnerships gathering world-class
partners from industry, research and universities. KICs aim at
implementing results from classic R&D projects and bring them
to market readiness. Strategic base for establishing KIC Raw ma-
terials is subtract from the EU documentation.

Raw materials are primary and secondary non-energy, non-ag-
ricultural materials (metals, non-metals, wood, stone, biomass,
secondary resources).

Throughout the 2015 University of Zagreb in collaboration with EU
KIC partners participate in preparation of 9 projects, of which two are
already approved for founding (bold), in the following categories:

(1) Infrastructural projects
a. Virtulab Integrated laboratory for primary and secondary
resources
b. Preflex Pre-treatment and physical separation of complex
solid waste streams

(2) Research projects
a. H2020 MinGuide Guidance for innovation friendly miner-
als policy in Europe



O projektima

(3) Projekti umreZavanja

a. COST ACTION ES1407 European network for innovativere-
coverystrategiesofrareearthandothercriticalmetalsfrome-
lectricandelectronicwaste (ReCreew)

b. Network of Proposers of the COST Action Proposal OC-
2015-2-20255 “Copper and associated metals in the ESEE
region

(4) Doktorski projekti

a. Strengthening the ESEE strategy and highlighting potenti-

al starting links
(5) Edukacijski projekti

a. EIT Summer School CriMMi — Crisis Management and
Mine Rescue Summer School

b. EIT Summer School HSE — Risk Management in Mining

c. DIM Dubrovnik International ESEE Miningschool

VirtuLabosi

(3) Networking projects

a. COST ACTION ES1407 European network for innovative
recovery strategies of rare earth and other critical metals
from electric and electronic waste (ReCreew)

b. Network of Proposers of the COST Action Proposal OC-
2015-2-20255 “Copper and associated metals in the ESEE
region “

(4) PhD projects

a. Strengthening the ESEE strategy and highlighting poten-

tial starting links
(5) Educational projects

a. EIT Summer School CriMMi — Crisis Management and
Mine Rescue Summer School

b. EIT Summer School HSE — Risk Management in Mining
DIM Dubrovnik International ESEE Mining school.

* odnosi se na prospekcijska RGN
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mikrobiologiju i tehnologiju
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Slika 4.8. Virtulab: prikaz tematske umrezenosti laboratorija.

Figure 4.8. Virtulab : deisplay of the thematic networking of laboratories.
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Naziv projekta / Project name

Izvor financiranja / Founding scheme

Glavniistrazivac / Koordinator RGNF-a
Principal investigator/ Coordinator Fac Min

Istrazivacki tim RGNF-a
Research team (Fac Min Geol Petrol)

Vodeci partner / Glavni koordinator
projekta (ako nije RGNF)

Principal partner/Coordinator of the
project (if not Fac Min)

Partneri / Suradnicke institucije
Partners

Web stranica / Web page

A New Energy Culture: Sustainability and Territories / A New EFnergy Culture:
Sustainability and Territories

Erasmus Plus Programme, European Commission / Erasmus Plus Programme, European Commission
Izv. prof/ Assoc. Prof. Lidia Hrnéevi€, PhD; Doc. dr. sc./ Asst. Prof. Ema Jurkin
Prof. dr. sc./ Prof Zeljko Andreié PhD; I1zv. prof. / Assoc. Prof Lidia Hrnéevié, PhD;

Prof. dr. sc./ Prof. Zdenko Kristafor, PhD; Doc. dr. sc./ Asst. Prof. Tomislav Kurevija, PhD;
Marija Macani¢, mag.ing./ M. Sc; Prof. dr. sc. / Prof. Katarina Simon, PhD

Fondazione Eni Enrico Mattei (FEEM)
Fondazione Eni Enrico Mattei (FEEM)

Rudarsko-geolosko-naftni fakultet, Sveuciliste u Zagrebu / Faculty of Mining, Geology and Petroleum Engineering,
University of Zagreb
Norsk olje-og gassarkiv / The Norwegian Oil and Gas Archives

http://www.necst.eu/

Trajanje projekta
Duration of the project

Sazetak projekta

NECST nudi obrazovno iskustvo temeljeno na suradnji ucenika
iz razlicitih geografskih i socijalnih okruzenja. Temelji se na pro-
izvodnji i dijeljenju digitalnih materijala znanstvenih sadrzaja te
na analiziranju (u okviru izvanskolskih aktivnosti) tema od zajed-
nickog interesa u podrucju energetike i okolisa.

U projekt su ukljucene srednje Skole iz Cetiri europske zemlje
(Hrvatska, Italija, Norveska, Nizozemska) zainteresirane za pro-
blematiku proizvodnje energije. Projekt ukljucuje preliminarnu
obuku (web-seminare i kratkoro¢nu mobilnost) za nastavnike i
ucenike skola koje sudjeluju u projektu, u cilju pruzanja specific-
nih znanja o energetskim pitanjima te o alatima i metodologiji
koji ¢e se koristiti.

Glavni su rezultat projekta platforma “Connecting Energy” i digi-
talni sadrzaji proizvedeni u okviru projekta (videozapisi, intervijui,
reportaze, ankete itd). Neke od tih sadrZaja razvili su strucnjaci
akademske zajednice, kao i strucnjaci istrazivackog i poslovnog
sektora, a oni ¢e pruZiti tocne i dostupne znanstvene informa-
cije s ciljem povecanja znanja ucenika uklju¢enih u projekt. Ovi
materijali potaknut ¢e raspravu medu ucenicima te utjecati na
stvaranje njihove kriticke svijesti o djelatnostima vezanim uz pro-
izvodnju energije i njihovu utjecaju na zdravlje, okolis, zaposlja-
vanje, gospodarski rast itd. Na temelju tih rasprava ucenici ¢e
uz pomoc¢ svojih nastavnika i voditelja na projektu sami stvarati
sadrzaje u formatima e-novinarstva, koji ¢e biti objavljeni i distri-
buirani kroz tu platformu.
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3 godine/ 3years (1.9.2014. - 31.8.2017))

Project summary:

Necst proposes an educational experience based on the collabo-
ration between students from different geographic and social
environments. The project is based on the digital and shared pro-
duction of scientific contents and on an extracurricular, in-depth
analysis of themes of common interest in the field of energy and
the environment.

Secondary schools of 4 European countries with an interest in
energy production also participate in the project (Croatia, Ita-
ly, Norway, The Netherlands). The project includes preliminary
training (web seminars and short-term mobility) for both teach-
ers and students of the participating schools, in order to provide
specific knowledge on energy issues and on the tools and meth-
odology to be used.

The main result of the project is the cross-media platform “Connect-
ing Energy” and the digital contents produced within the project
(videos, interviews, reportages, surveys, etc.). Some of these con-
tents, developed by experts of the academic, research and business
sectors, will provide accurate and accessible scientific information
aimed at increasing the knowledge of the students involved in the
project. These documents will help stimulate a debate among the
students and foster their critical awareness of energy production ac-
tivities and their impact on social welfare (health, the environment,
employment, growth). Based on this debate the students, assisted
by their teachers, projects tutors and facilitators, will contribute to
the development of contents in e-journalism formats that will be
published and disseminated through the platform.
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4.4. RGNF u javnosti

Uz navedene znanstvene, nastavne i stru¢ne aktivnosti, Rudar-
sko-geolosko-naftni fakultet intenzivno radi i na jacanju veza iz-
medu poslodavaca i sadasnjih studenata RGNF-a, na promociji
svojih studijskih programa usmjerenoj prema srednjoskolcima
- buduéim studentima RGNF-a, ali i prema studentima srodnih
fakulteta Sveucilista u Zagrebu, te na predstavljanju svojih jedin-
stvenih struka zainteresiranoj javnosti organizacijom niza doga-
danja. Spomenute su aktivnosti usmjerene na studente, struku
i Siru javnost.

4.4.1. RGN fakultet i studenti

Studentska populacija ukljucuje buduce, sadasnje i bivse stu-
dente. S buducim studentima Fakultet komunicira neposredno:
organiziranjem Dana otvorenih vrata, sudjelovanjem na Festi-
valu znanosti i Smotri Sveucilista te organiziranjem tematskih
predavanja u srednjim skolama. U cilju osiguravanja kvalitete
studiranja Fakultet radi na kontinuiranom poboljsanju kvalitete
studijskih programa i cjeloZzivotnom obrazovanju znanstveno-na-
stavnog i nastavnog osoblja, ali brine se i o budu¢nosti studena-
ta, te ih organiziranjem Dana karijera povezuje s potencijalnim
poslodavcima. S bivsim studentima Fakultet komunicira preko
udruge AMAC-RGNF, organiziranjem seminara i predavanja te
neizostavnim svecanim obiljezavanjem Dana fakulteta. Godine
2014. RGN fakultet proslavio je dvije velike godisnjice: 95 godina
od osnivanja Stolice i Zavoda za mineralogiju i geologiju te 50 go-
dina od osnivanja Rudarsko-geolosko-naftnog fakulteta odlukom
Hrvatskog sabora, a organiziran je i Tjedan Rudarsko-geolosko-
naftnog fakulteta.

Smotra Sveucilista u Zagrebu 14. - 15. 11. 2014.
University of Zagreb Fair, 14—15 November 2014

SMOTRA

SVEUCILISTA U ZAGREBU

PRIZNANJE

-7 2 ), /
4 .(.;/d....%’?’ - Jeobpako ',-Sacl‘J.’}u_'ﬁ\ Lf.?l"(c/.\"('{‘.f‘

&2 G v
PVewebigla u Zagrede

u kategoriji
originalnosti u predstavljanju

na Smotri Sveucilista u Zagrebu 2014.

rektor
=

prof. dr. sc. Damir Boras

4.4.The Faculty and public activities

In addition to its research, teaching and professional activities,
the Faculty of Mining, Geology and Petroleum Engineering puts
a special emphasis on strengthening ties between employers and
its students, promotion of its study programmes among high-
school students — future students of the Faculty, but also among
students of similar faculties of the University of Zagreb, and on
popularization of its professions by organizing a series of events.
Those events are intended for its students, experts as well as for
wide audience.

4.4.1. The Faculty and students

Student population includes future, present and former stu-
dents. Future students are addressed directly, through the orga-
nization of the Open Day, participation in the Science Festival
and University of Zagreb Fair, and organization of lectures in
high schools. With the goal of providing the quality of study
process, the Faculty continually improves the quality of its study
programmes, encourages lifelong learning of its researchers and
teachers, and takes care of the future of its students. It organizes
the Career Day to establish the contact between its students and
potential employers. The Faculty is one of the founders of Alum-
ni Association AMAC-RGNF, and its former students actively
participate in seminars and lectures organized by the Faculty, as
well as in inevitable celebration of the Faculty Day. In 2014, the
Faculty celebrated two important anniversaries: the 95" anniver-
sary of the Chair and Department of Mineralogy and Geology at
the Royal Technical College in Zagreb and the 50" anniversary
of the establishment of the Faculty of Mining, Geology and Pe-
troleum Engineering by the decision of the Croatian Parliament.
Therefore, we organized the Week of the Faculty of Mining, Ge-
ology and Petroleum Engineering.
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Posjet srednjim Skolama / A visit to a high school

Sveudilibte u Zagrebu
RUDARSKO-GEOLOSKO-NAFTHI
ULTET
Prerottijeva 6, Zagreb

W Ian M

Dan karijera / Career Day

'], D EExmw

knavp @
S — ./A:Eanx Qreso t:: LaipeT

AMAC-RGNF suorganizator 95. godisnjice
Rudarsko-geolosko-naftnog fakulteta

RGN fakultet ove je godine obiljezio niz znacajnih
obljetnica, medu kojima su gs. obljetnica uteme-
ljenja Stolice i zavoda za mineralogiju 1 geologiju
na Kraljevskoj tehnickoj visokoj skoli u Zagrebu
i 50. obljetnica utemeljenja Rudarsko-geolosko-
naftnog fakulteta Sveucilista u Zagrebu. U organi-
zaciju obiljezavanja tih vaznih dogadaja ukljucila
seialumni udruga AMAC-RGNF.

AMAC UNIVERSITATIS ZAGRABIENSIS —

Organiziran je posjet predstavnika fakulteta, stu-
dentskih udruga, alumni udruge, kompanije INA
te Sveucilista u Zagrebu jednoj od najljepsih ba-
roknih crkvi u Hrvatskoj, crkvi sv. Marije Snjezne
u Belcu. Crkva je svoj danasnji oblik dobila u XVI-
II. stoljecu, kada je izradeno pet raskosnih oltara,
medu njima i oltar sv. Barbare, zastitnice rudara i
opasnih zanimanja.

Posjet crkuvi sv, Marije Snjezne u Belcu |

Broj 20(25), Zagreb, sijecanj 2015.
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Dan fakulteta / Tjedan Rudarsko-geolosko-naftnog fakulteta / Faculty Day / Week of the Faculty of Mining, Geology and Petroleum Engineering

y e
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Projects

4.4.2. RGN fakultet i struka

Rudarsko-geolosko-naftni fakultet kao znanstvena i obrazov-
na ustanova neprofitna je i nepoliti¢cna organizacija, no nuzno
suraduje s razli¢itim drzavnim institucijama, udrugama i gospo-
darskim subjektima u uzem i Sirem okruzenju. Takva je suradnja
potrebna radi sudjelovanja Fakulteta u razli¢itim kulturnim do-
gadanjima grada i regije, informiranosti o trzistu radne snage,
doprinosa u izradi razli¢itih pravilnika vezanih za podrucja koja
su u vezi sa studijima na Fakultetu, obavljanja struc¢ne prakse u
gospodarskim i drugim organizacijama te brojnih drugih razloga.
Takva se suradnja ogleda kroz sudjelovanje u programima raz-
mjene, kroz sudjelovanje u zajednickoj organizaciji znanstvenih
skupova i ljetnih skola, kroz rad na projektima, suradnju u izda-
vanju Casopisa i znanstvenih publikacija, kroz izvodenje preddi-
plomskih, diplomskih i doktorskih studija te razmjenu studenata
i nastavnika.

Ljetna 8kola naftnog rudarstva / Petroleum Engineering Summer School

4.4.2. The Faculty and professions

The Faculty of Mining, Geology and Petroleum Engineering, a
teaching and research institution, is a non-profit and non-politi-
cal organization, but it necessarily cooperates with various state
institutions, associations and economic entities. That coopera-
tion is necessary for the Faculty to participate in different cultural
events in the city and region, to be informed about labour mar-
ket, to participate in preparing various regulations related to the
area of its study programmes, to organize practical work for its
students in different organizations and for numerous other rea-
sons. That cooperation is visible in the participation in exchange
programmes, joint organization of scientific conferences, sum-
mer schools, research projects, cooperation in publishing sci-
entific journals, in undergraduate, graduate and postgraduate
programmes and the exchange of students and teachers.

1. seminar IARH — RGNF “Geoarheologija — metodologija i primjena” / The first seminar of the Institute of Archae-
ology and the Faculty of Mining, Geology and petroleum Engineering “Geoarchaeology — Methods and Practice”

IETITUT 24 ARKNOL OGN

1. seminar IARH- RGNF

12. svibanj 2015.

PSETITUTE O AR AT AN

Geoarheologija— metodologija i primjena

Seulilite u Zagrebu
AUDARSKO

S,

NAFTNI FAKULTET

Vijecnica RGNF-a, Pierottijeva 6

Imoderatorica T. Sekel] vandanin)

10:00 ~ 10:15 Uvadni govor dekan/prodekana RGNF-a £2:00 sk
analiza™

(moderatorica 5. Borojevit Softarid) 12:15 -12:30

Konestra Antifke keramifarske radionice: arheologlja | arheometrija.
Prospekcije o modelima istralivanja arheolofkog krajolika®

10:15~10:30
arheometrija keramike”
10:30 - 10:45 & M. Hrufkova Hasan
«Potencijal LaGEM-e u arheolo3kim istraZivanjima
& F. Kapor ,Korozija metala®
Pronalakenje
nalazista iz snimaka dobivenih bespilotnim

«Prapovijesno lonfarstvo-

12:30 —12:45

rudarsko-geolofie hal

11:15 —11:30 Primjena geofizickih

metoda u arheolofkim istrafivanjima®

Irvnjevi iz imskog sela Virovitica KiZkorija jug i njihova geololka

proiovoda: primjer talionitke radionice u

—uredenje starlh rudnika

& 1. Halamié , Brusovi | . ~ P
Seminar Cetvrtkom u Cetiri /

“On Thursday at four o’clock” Seminar

CETIRI

RGNF

o | Oanié Roguljic & A

nje kulturne tehnitke
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4.4.3. RGN fakultet u javnosti

Sira javnost predstavlja cjelokupno stanovnistvo i institucije s ko-
jima Fakultet nije uizravnom kontaktu. Informacije koje govore o
radu Fakulteta, njegovim postignu¢ima i razlic¢itim dogadanjima
kojima je on organizator ili u kojima sudjeluje, razlicite obavijesti
i drugo plasiraju se prvenstveno preko internetske stranice Fa-
kulteta, kroz medije kao Sto su dnevni tisak, lokalni radio i televi-
zija te drustvenim mrezama.

RGNF u medijima — znanstvenici komentiraju aktualne dogadaje

Jelena Parlov — Drustvena mreza, HRT 16. 4. 2015.
Jelena Parlov — Social network, HRT, 16 April 2015
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Odrzana su tri predavanja, $to uklju-
Cuje i promatranje pomrcine Sunca. /
Three lectures were held, including
watching a solar eclipse

4.4.3. The Faculty and public activities

Wider audience is represented by the population and institutions
that are not in direct contact with the Faculty. Information on the
activities of the Faculty, its achievements and events organised
by the Faculty, or its participation in the events, are distributed
primarily through the Faculty website, media as daily newspa-
pers, local radio and television, as well as through social net-
works.

The Faculty and the media — scientists comment on current
events
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Ime i prezime Medij - Naziv emisije ili ¢lanka Tema Datum objave
Name and surname Media - Show or article Subject Released/Published
Mogucénost koristenja peleta u
A . laboratorijskim ispitivanjima medudjelovanja
BORIVOJE PASIC Hrvatski radio - Znanstvenikoncentrat 1y < i1 fuidai stjena 23.3.2015.
Croatian radio - Scientific concentrate . . .
Using pellets in laboratory testing of the
interaction between wellbore fluids and rocks
SRUNOTOMLIENOVIC, | RT3 -Tredi lement Fortrauates andsommi hesats n thowos 6.4.2015
BOJAN MATOS HRT3 - The third element quax o ’
and Croatia
GORAN DURN, HRT1 - Znanstveni krugovi Nanocestice u okolisu 3732015
IVAN SONDI HRT1 - Scientific circles Nanoparticles in the environment o ’
HRT3 - Treca povijest Zaljevski rat 1991. / The Gulf War 1991 25.1.2015.
HRT3 - The third history Naftna kriza 1973. / Oil crisis 1973 1.3.2015.
IGOR DEKANIC 19.3.2015.
HRT1 - Povijest Cetvrtkom Naftna industrija (1.dio/ part one)
HRT1 - History on Thursday Petroleum industry 26.3.2015.
(2.dio / part two)
HRT1 - Drustvena mreza . i .
JELENA PARLOV HRT1 - Social network Hidroloski ciklus / hydrologic cycle 12.4.2015.
Komentar odluke Vlade o izdavanju dozvola
za istrazivanje i eksploataciju nafte i plina u
HRT1 - U mreZi prvoga kontinentalnom dijelu Hrvatsk
KATARINA SIMON . 6. .
HRT1 - In the first programme network A comment on the Government decision on >:6.2015
issuing licences for exploration and production
of oil and gas in the continental part of Croatia
REXPO Adrla‘tlc‘ ) e ) Projekt Zagreb na Savi, gradnja hidroelektrana
Medunarodni sajam investicijskih projekata -
; - na Savi i vodoopskrba Grada Zagreba
za jadransku regiju/Panel ) PR .
. Zagreb on the River Sava” project, construction 11.11.2014.
REXPO Adriatic
} ) ) of hydropower plants and water supply of the
International Fair for Investment Projects for Citv of Zaareb
the Adriatic region/Panel Y 9
Projekt Zagreb na Savi, gradnja
KRISTIJAN POSAVEC HRT1 - Dobro jutro Hrvatska hidroelektrana na Savi i quoopskr//ba Qrada
) ) Zagreba / Zagreb on the River Sava” project, 11.5.2015.
HRT1 - Good morning, Croatia .
construction of hydropower plants and water
supply of the City of Zagreb
Vecernji list - Upozoravajuci podaci Projekt Zagreb na Savi, gradnja hidroelektrana
stru¢njaka: U Zagrebu sve manje pitke vode | na Savi i vodoopskrba Grada Zagreba
Vecerniji list (Evening Gazette) - Experts are Zagreb on the River Sava” project, construction 8.5.2015.
warning: Shrinking resources of drinking water | of hydropower plants and water supply of the
in Zagreb City of Zagreb
HRT1 - Drustvena mreza
SIBILA BOROJEVIC SOSTARIC . 3. .
HRT1 - Social network Jod 26.3.2015
SIBILA BOROJEVIC SOSTARIC, | HRT1 - Dobro jutro Hrvatska Otvorenje Festivala znanosti na RGNF-u 20.4. 2015
MARIO DOBRILOVIC HRT1 - Good morning, Croatia Science Festival Opening o '
ZgMagazin - Tematska sjednica Odbora za
S;OS;O;;O uredenje Gradske skupstine Grada Klizista u Gradu Zagrebu: znanost i praksa
9 . ) ) Landslides in the City of Zagreb: Science and 5.3.2015.
) ) ZgMagazin - Thematic meeting of the ractice
SNJEZANA MIHALIC ARBANAS, | 6 mmjttee for Physical Planning of the City of P
MARTIN KRKAC, Zagreb City Assembly
SANJA BERNAT,
MARIN SECANJ, Vecernji list - Tematska sjednica Odbora za
ZELJKO ARBANAS prostorno uredenje Gradske skupstine Grada | Primjena karte klizista za izradu prognosticke
Zagreba karte opasnosti od klizista 16.6.2015
Vecernji list - Thematic meeting of the Application of landslide map for the derivation o ’
Committee for Physical Planning of the City of | of landslide hazard maps
Zagreb City Assembly
VESNICA GARASIC HRT1 - Znanstveni krugovi Zeljezo-kemijski element 9.12.2014.

HRT1 - Scientific circles

Iron (Fe) — a chemical element
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Ime i prezime Medij - Naziv emisije ili ¢lanka Tema Datum objave
Name and surname Media - Show or article Subject Released/Published
- HRT1 - Drustvena mreza/Internetski portali ",
ZDENKO KRISTAFOR Izrada busotina u podmorju / Offshore drilling 25.4.2015.
HRT1 - Social network/ Web portals g usotinaup fju/ Ofishore drilling
Krizevacki meteorit, povodom upisa u
Konferencija za novinare - Tehnicki muzej | svjetsku bazu meteorita
P ) . ) PR 11.12.2014.
Press conference - Technical Museum Meteoritical Bulletin: entry for the Krizevci
meteorite
Radio Korcula / Radio Korcula Svjetlosno onecidcenje / Light pollution 24.2.2015.
24 sata Imenovanje asteroida 12584 Zeljkoandreic
ZELJKO ANDREIC . The asteroid 12584 Zeljkoandreic named after 18.3.2015.
24 sata daily newspaper S B
Zeljko Andreic¢
HRT1 - Drustvena mreza
Asteroidi / Asteroids .4.2015.
HRT1 - Social network teroidi/ ? 015
o R Stanje tehnicke kulture i astronomije na LoSinju
Javna tribina (Mali Losinj) ) . ) ! )
. , o The status of technical culture and astronomy 13.4.2015.
Public forum (Mali Losinj) . .
on the island of Losinj
) Jeliarsen u vodi opasan za zdravlje?
, . HRT1 - Dnevnik . ‘ ;
ZELJKO DUIC v Is arsenic in drinking water damaging to your 18.6.2015

HRT1 - Evening News Programme

health?

Asteroid br. 12584 dobio ime Zeljkoandreic po nasem kolegi Prof. dr. sc. Zeljku Andrei¢u

Asteroid no. 12584 has been named Zeljkoandreic after our colleague Prof. Zeljko Andrei¢

Earth Distance: 2 24780
Sun Distance : 2588 AU
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5.1. Studenti

5.1.1. Doktori znanosti

U ak. god. 2014./2015. desetero je studenata obranilo doktorski rad na
Rudarsko-geolosko-naftnom fakultetu:

e Ajka Sorsa, Urbana geokemija potencijalno toksi¢nih elemenata

u tlima grada Siska i njegove okolice

4.11.2014. mentor: Prof. dr. sc. Goran Durn
e Mario Klanfar, Optimizacija eksploatacije dijabaza u sloZzenim

leZiSnim uvjetima

7.11.2014. mentor: Prof. dr. sc. Darko Vrkljan
e Tomislav Korman, Utjecaj konstrukcijskih i radnih veli¢ina na uci-

nak lanéane sjekacice

14.11. 2014. mentor: lzv. prof. dr. sc. Trpimir Kujundzi¢
e Bojan Matos, Neotektonski i recentno aktivni rasjedi na Sirem

podrucju Bilogore i procjena njihovog seizmogenoga potencijala

5.12.2014. mentor: Prof. dr. sc. Bruno Tomljenovi¢
e Vlatko Bréi¢, Relativne promjene morske razine tijekom mlade

krede na sjeverozapadnom dijelu Jadranske karbonatne platforme

6.12.2015. mentor: Prof. dr. sc. Igor Vlahovi¢
e Karolina Novak, Modeliranje povrsinskoga transporta i geoloski

aspekti skladistenja ugljikova dioksida u neogenska pjescenjacka

leZiSta Sjeverne Hrvatske na primjeru polja Ivani¢

13.4.2015. mentori: Prof. dr. sc. Katarina Simon; lzv. prof. dr. sc. Tomislav Malvi¢
e Vinko Skrlec, Analiza primjenjivosti eksploziva smanjene gustoce

za gospodarska miniranja

13. 4. 2015. mentor: lzv. prof. dr. sc. Mario Dobrilovié
e Stasa Borovi¢, Integrirani hidrogeolosko — hidrogeokemijski mo-

del Daruvarskog geotermalnog vodonosnika

3.7.2015. mentor: Prof. dr. sc. Andrea Bacani
e Martin Krka¢, Fenomenoloski model gibanja klizista Kostanjek

na osnovi pra¢enja parametara klizanja

17.7.2015. mentor: lzv. prof. dr. sc. Snjezana Mihali¢ Arbanas
e Maja Briski, Odredivanje znacajki napajanja vodonosnog susta-

va na Sirem podrucju crpilista Sikirevci u isto¢noj Slavoniji

21.7.2015. mentor: lzv. prof. dr. sc. Kristijan Posavec.

Prilozi
Appendixes

5.1. Students

5.1.1. New PhD-s

At the academic year 2014/15 ten students defended their PhD at the
Faculty of Mining, Geology and Petroleum Engineering:

o Ajka Sorsa, Urban geochemistry of the potentially toxic elements
in the soils of the Sisak city and its surroundings
4. 11. 2014. Prof. Goran Durn, PhD
e Mario Klanfar, Optimization of diabase quarrying in complex de-
posit conditions
7. 11. 2014. Prof. Darko Vrkljan, PhD
e Tomislav Korman, Influence of constructional and operational
parameters on chain saw performance
14. 11. 2014. Assoc. Prof. Trpimir KujundZzié, PhD
e Bojan Matos, Neotectonic and recently active faults in Bilogora
mountain area and assessment of their seismogenic potential
5.12. 2014. Prof. Bruno Tomljenovi¢, PhD
e Vlatko Brcié, Relative Sea-Level Changes During the Late Creta-
ceous in the Northwestern Part of the Adriatic Carbonate Platform
6. 12. 2015. Prof. Igor Vlahovié, PhD
e Karolina Novak, Surface transportation modelling and geological
aspects of carbon-dioxide storage into Northern Croatian Neogene
sandstone reservoirs, case study Ivanic Field

13. 4. 2015. Prof. Katarina Simon, PhD; Assoc. Prof. Tomislav Malvi¢, PhD

e Vinko Skrlec, Analysis of Use of Low Density Civil Explosives
13. 4. 2015. Assoc. Prof. Mario Dobrilovié, PhD
e Stasa Borovic, Integrated hydrogeological — hydrogeochemical
model of Daruvar geothermal aquifer
3.7.2015. Prof. Andrea Baéani, PhD
e Martin Krkac, A phenomenological model of the Kostanjek lan-
dslide movement based on the landslide monitoring parameters
17.7.2015. Assoc. Prof. Snjezana Mihali¢ Arbanas, PhD
e Maja Briski, Determination of the aquifer system recharge charac-

teristics on broader area of the Sikirevci wellfield in eastern Slavonia.
21. 7. 2015. Assoc. Prof. Kristijan Posavec, PhD
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5.1.2. Sazeci disertacija zaposlenika RGN fakulteta

Dr. sc. Mario Klanfar

Tema: Optimizacija eksploatacije dijabaza u slozenim leziSnim
uvjetima

Lezista dijabaza redovito su smjestena u brdskim podrucjima i
karakterizirana visokim koeficijentima otkrivke. Optimizacijom
eksploatacijskog sustava, uz iskorisStenje potencijalno korisnog
stijenskog materijala otkrivke i primjenom suvremenih tehno-
logija, postize se veca rentabilnost a time i bilancnost rezervi.
Primjenom teorija ucinaka rudarske mehanizacije i radova pri
eksploataciji tehni¢ko gradevnog kamena, formiran je racunski
model eksploatacije. Teorije su provjerene i prilagodene speci-
ficnim uvjetima eksploatacije, djelomi¢no analizama podataka o
eksploataciji dijabaza ustupljenim od koncesionara, a djelomi¢no
terenskim mjerenjima i opazanjima. Za rudarsku mehanizaciju
koja je najvise angazirana u eksploataciji, postavljena teorija daje
prihvatljivo nisko odstupanje parametara ucinka od iskustvenih
ili terenski izmjerenih. Racunskim modelom analizirana su Cetiri
eksploatacijska sustava te usporedena temeljem strukture tros-
kova i rentabilnosti, u razli¢itim uvjetima koeficijenata otkrivke,
transportnih udaljenosti i stupnja iskoristenja otkrivke. Analiza
potvrduje hipotezu da sustav s primjenom pokretnih postrojenja
uz iskoristavanje otkrivke omogucuje vecu bilancnost rezervi i
racionalnije koristenje neobnovljivog mineralnog resursa, u ne-
povoljnijim eksploatacijskim uvjetima.

Znanstveni doprinos rada ocituje se u razvoju teorija ucinaka
strojeva i radnih procesa pri eksploataciji na malim kopovima
tehnicko-gradevnog kamena, razvoju racunskog modela eksplo-
atacije, te metodi optimizacije funkcijskim povezivanjem cjelo-
kupnog eksploatacijskog procesa.

5.1.2. PhD summaries of the faculty employees RGN fakulteta

Mario Klanfar, PhD

Thesis: Optimization of diabase quarrying in complex deposits
Deposits of diabase are regularly found in highlands where they
are characterized by high overburden. Higher rentability can be
achieved by optimization of quarrying system, including appli-
cation of mobile processing plants and utilization of potentially
useful overburden materials. Applying the theories of quarry-
ing equipment and process productivity, computational quar-
rying model was created. Theories were tested and adapted
according to the analysis of quarrying process data provided
by mining company, and according to the field measurements.
For most utilized quarrying equipment, theoretical productivity
parameters show acceptably low deviation from empirical and
field-measured values. Four quarrying systems were analyzed
using computational model, comparing structure of expenses
and rentability in different conditions of overburden coefficient,
transport distances and degree of overburden utilization. Analy-
sis proved the hypothesis, that system with application of mobile
processing plants and utilization of overburden increases the re-
serves and provides more rational exploitation of scarce mineral
resource, in unfavorable quarrying conditions.

Scientific significance of this work is reflected in the development
of quarrying equipment and working processes productivity
theories, development of the computational model of quarrying,

and method of optimization by functional linkage of entire quar-
rying process.
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Dr. sc. Tomislav Korman

Tema: Utjecaj konstrukcijskih i radnih veli¢ina na ucinak lanc¢ane
sjekacice

Lancane sjekacice se koriste za izradu vertikalnih ili horizontalnih
rezova, a primjenu su nasle u povrsinskoj i podzemnoj eksplo-
ataciji arhitektonsko-gradevnog kamena. Ucinkovitost sjekacica
moZze se izraziti kroz ucinak, potrosnju reznih elemenata i utrosak
energije. Glavni ¢imbenici koji utjeCu na ucinkovitost sjekacice
su: konstrukcija sjekacice, radne veli¢ine, fizikalno — mehanicke
znacajke stijenske mase i stupanj istrosenosti reznih elemenata.
Radne velicine kojima upravlja rukovatelj sjekacice su brzina po-
smaka sjekacice i brzina lanca. Vrijednosti radnih veli¢ina temelje
se na preporuci proizvodaca i/ili iskustvu rukovatelja sjekacice.
Konstrukcijom sjekacice odredene su geometrijske veliine re-
znih plocica odnosno polozaj reznih plocica na lancu sjekacice,
koje se razlikuju ovisno o proizvodacu.

Cilj ovog istrazivanja je na znanstveno utemeljenom pristupu
analizirati utjecaj radnih i konstrukcijskih velicina na ucinak lan-
Cane sjekacice. Istrazivanja su provedena sa svrhom definiranja
smjernica za povecanje ucinkovitosti lancanih sjekacica. U skladu
s predmetom i ciljem istrazivanja postavljena je hipoteza da se
primjenom uredaja za pravolinijsko rezanje moze simulirati pro-
ces rezanja stijena lan¢anom sjekacicom, a na temelju analize
dobivenih rezultata moguce je optimizirati radne i konstrukcij-
ske veli¢ine sjekacice. Utjecaj radnih veli¢ina na ucinak sjekacice
odreden je terenskim ispitivanjima, a utjecaj konstrukcijskih veli-
¢ina laboratorijskim ispitivanjima. Terenska ispitivanja ukljucivala
su mjerenje ucinka i energije utroSene na rezanje pri razlicitim
brzinama reznog lanca i posmaka sjekacice. Laboratorijskim is-
pitivanjima, pomocu uredaja za pravolinijsko rezanje stijena si-
muliran je proces rezanja lancane sjekacice. Na temelju rezultata
ispitivanja analiziran je utjecaj Sirine, dubine reza te napadnih
kutova reznih plocica na sile i energiju rezanja. Kako bi se ispi-
tala postavljena hipoteza, komparirane su vrijednosti specificne
energije dobivene laboratorijskim i terenskim ispitivanjima.
Provedenim istrazivanjima dobiveni su precizniji pokazatelji o
utjecaju radnih i konstrukcijskih veli¢ina na ucinak sjekacice.
Analizom rezultata ustanovljeno je da je mogucée smanijiti speci-
ficnu energiju rezanja bez utjecaja na ucinak sjekacice, ukoliko se
smanji brzina lanca. Pored navedenog, u radu su prikazani mo-
deli za odredivanje minimalne brzine lanca i sila na macu sjekaci-
ce. Takoder su date smjernice za poboljsanje konstrukcije reznog
lanca u pogledu smanjena specificne energije rezanja.

Tomislav Korman, PhD

Thesis: Influence of constructional and operational parameters
on chain saw performance

Chain saw machines are used for cutting vertical or horizontal
cuts in underground and surface exploitation of dimension stone.
Efficiency of a chain saw can be expressed through cutting rate,
consumption of cutting tools and energy consumption. Cutting
performance of a chain saw is mainly dependent on machine
design, physico-mechanical properties of rock mass, opera-
tional parameters and tool wear rate. The operational param-
eters which the operator must arrange on a chain saw are chain
speed and cart speed movement. Operational parameters are
based on manufacturer’s recommendations and/or the opera-
tor experience. The main objective of this research is to analyze
the relationship between operational parameters, chain design
and chainsaw performance. The major hypothesis of this study
was that cutting action of chain saw machines can be successy
simulated by linear rock cutting test. For this purpose in this work
small-scale and -scale rock cutting experiments were performed.
The operational parameters of chain saw are studied by perform-
ing -scale field studies on chain saw. A portable data acquisition
system, using a laptop computer, was developed to monitor cut-
ting energy of chain saw. Specific energy was calculated as the
amount of energy required to cut a unit volume of rock.

The second hypothesis stated that the operational and con-
structional parameters can be optimized based on experimen-
tal studies of linear cutting test. The constructional parameters
of cutting chain are studied by performing small scale tests on
laboratory rock cutting machine. The Linear cutting machine is
a modified shaping machine equipped with a triaxial dynamom-
eter attached to the cutter head. The dynamometer resolves
the instantaneous force on a cutting tool into three mutually or-
thogonal components, each measured by a strain-gauged bridge
circuit. Linear cutting test were carried out with the sequence
of cutting patterns same as on chain saw. The specific cutting
energy, which represents the energy required to remove a unit
volume of work-material, is calculated from the cutting force,
length of cut and volume of cut rock. The major hypothesis was
tested by comparing the specific cutting energy obtained from
laboratory test and field measurement.

Thus, linear cutting machine test can be used not only for meas-
urement of cutter forces, but also to select the most suitable
cutter in order to achieve the most efficient cutting. This means
different cutter geometry design with different chain patterns.
The experimental results based on statistical analysis show that
the specific energy of material is reduced considerably as depth
of cut increases. The depth of cutting is affected by transverse
speed of chain saw and the chain speed. It can be increased by
increasing transverse speed or decreasing speed of chain. Maxi-
mum transverse speed of chain saw is limited due the forces
acting on a chain. Minimum chain speed depends on volume of
loose cuttings. In this work, model for estimating minimum chain
speed and cutting forces acting on the cutting bar has been de-
veloped. The paper also presents suggestions for improving de-
sign of the cutting chain.
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Dr. sc. Gordana Pustaj

Tema: Istrazivanje korozije celikd u naftnoj industriji i njihova za-
Stita ekstraktom lista masline

U procesima pridobivanja nafte vecina proizvodnih cijevi izra-
dena je od ugljicnog celika koji je izlozen stalnom djelovanju
elektrolita bogatih otopljenim plinovima (CO2 i H2S), solima i
organskim kiselinama Sto ima za posljedice znacajna korozijska
ostecenja, visoke troskove i negativni utjecaj na okolis. Najcesca
metoda korozijske zastite je primjena korozijskih inhibitora, me-
dutim njihova upotreba ogranicena je ekonomskim i ekoloskim
zahtjevima.

Cilj ovog rada bio je ispitati nacin djelovanja ekstrakta lista ma-
sline kao netoksi¢nog, ekonomski isplativog korozijskog inhibito-
ra i mogucnost njegove primjene u zastiti ugljicnih Celika N80 i
J55 koji se koriste za izradu proizvodnih cijevi u naftnoj industriji.
Elektrokemijska ispitivanja su provedena nakon izlaganja Celika
uvjetima koji simuliraju realne u periodima od 1-24 h, a to su

kloridno-karbonatna otopina zasicena s CO2 uz mijesanje ma-
gnetskom mijesalicom brzinom od 300 okr. min-1 pri temperatu-
rama od 25 °C, 35 °Ci 65 °C bez i uz dodatak ekstrakta u koncen-
tracijama 50 — 300 mg L-1. Metoda gubitka mase provodila se u
vremenskom periodu od 72 h i pokazala vrlo visoke inhibitorske
djelotvornosti ekstrakta u zastiti od korozije obje vrste Celika pri
sve tri temperature ispitivanja. Inhibitorsko djelovanje pripisuje
se adsorpciji aktivnih komponenti ekstrakta na povrsine ispitiva-
nih Celika. Priroda adsorpcije definirana je kao slozena kombina-
cija fizikalne adsorpcije i kemisorpcije, spontana i egzotermna.
Linearna polarizacija u Sirokom podrucju potencijala, Eok + 250
mV, i metoda Tafelove ekstrapolacije u prisutnosti ekstrakta
utvrduju djelovanje ekstrakta kao mjeSovitog tipa korozijskog
inhibitora koji smanjuje vrijednosti gustoca korozijskih struja ka-
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Gordana Pustaj, PhD

Thesis: Investigation of steels’ corrosion in oil industry and their
protection by olive leaf extract

In the process of oil production the majority of tubing pipes are
made of carbon steel which is exposed to the constant action of the
electrolytes, rich in dissolved gases (CO2 and H2S), salts and organ-
ic acids. This results in significant corrosion damage, high costs and
has an adverse environmental impact. The most common method
of corrosion protection is the use of corrosion inhibitors, which is
limited by economic and environmental requirements.

The aim of this thesis was to investigate the mode of action of
olive leaf extract as non-toxic, cost effective corrosion inhibitor
and the possibility of its application in the protection of N8O
and J55 carbon steels used in tubing manufacturing in the oil
industry. Electrochemical tests were performed after the steel
was exposure to simulated realistic conditions in periods of 1
to 24 hours. The conditions were as follows: chloride-carbonate
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solution saturated with CO2, stirred using a magnetic stirrer at
a speed of 300 r min-1 and at temperatures of 25 ° C, 35 ° C
and 65 ° C. The extract was added at concentrations of 50 to
300 mg L-1. The mass loss method was used over a period of 72
hours and has shown the extract to be very efficient in protect-
ing both types of steel against corrosion at all test temperatures.
The inhibitor activity is attributed to adsorption of the extract’s
active components on the surfaces of the investigated steels.
The nature of adsorption is defined as a complex combination
of physical adsorption and chemisorption, spontaneous and exo-
thermic. Linear polarization in the broad field of potential Eoc
+ 250 mV and the Tafel extrapolation method in the presence
of the extract determined that the extract acts as a mixed type
corrosion inhibitor. Such inhibitors reduce the value of corrosion
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todne reakcije redukcije ugljicne kiseline i anodne reakcije oksi-
dacije Zeljeza iz Celika, s prevladavaju¢im utjecajem na anodni
proces. Pracenje linearnih polarizacijskih otpora u vremenskom
periodu od 24 h pokazalo je stabilnost i visoko zastitno djelo-
vanje ekstrakta koje raste s vremenom izlaganja, te porastom
temperature i koncentracije ekstrakta. Snimljeni elektrokemijski
impedancijski spektri u prisutnosti ekstrakta jasno pokazuju po-
stojanje druge vremenske konstante u podrucju visokih frekven-
cija oznacavajuci postojanje inhibitorskog filma na povrsinama
ispitivanih Celika Sto su dodatno potvrdile SEM i EDS analize kao
i snimljeni FTIR spektri. Metodom ciklicke polarizacije ispitana je
podloznost ugljicnih celika lokaliziranoj koroziji. U odsutnosti ek-
strakta ugljicni Celici pokazali su sklonost lokaliziranoj koroziji pri
65 °C, dok u prisutnosti ekstrakta nisu uocena lokalizirana koro-
zijska oStecenja Sto je potvrdeno i pregledom povrsine optickom
mikroskopom nakon provedene ciklicke polarizacije.

Sve elektrokemijske i ne-elektrokemijske metode ispitivanja
dokazale su visoko inhibitorsko djelovanje ekstrakta na koroziju
ugljicnih Celika N80 i J55 u ispitivanim uvjetima, a SEM analiza uz
djelovanje ekstrakta kao korozijskog inhibitora dodatno je doka-
zala njegovo djelovanje kao inhibitora stvaranja kamenca.

current densities of the cathodic and anodic reactions. Still, the
influence of the inhibitor is far greater on the anodic process.
Under the test conditions, cathodic reaction represents the di-
rect reduction of carbonic acid while the anodic reaction is the
oxidation of iron from steels. Linear polarization resistance moni-
toring over a period of 24 hours has proven the extract to be
highly stable and provide efficient protection from corrosion.
These positive characteristics of the extract increase with time
of exposure, the increase of temperature and concentration of
the extract. Recorded electrochemical impedance spectra in the
presence of the extract clearly show the existence of the second
time constant in the field of high frequency, indicating the pres-
ence of the inhibitor film on the surface of tested steels. This is
further confirmed by the SEM and EDS analyses, and recorded in
FTIR spectra. Cyclic polarization method tested the susceptibil-
ity of carbon steel to localized corrosion. In the absence of the
extract, carbon steels showed a tendency to localized corrosion
at 65 ° C. On the other hand, in the presence of the extract, no
localized corrosion damage was observed. This was confirmed
through the examination of the surface by an optical microscope
after the completion of the cyclic polarization.

All electrochemical and non-electrochemical testing methods
have proven the extract’s great inhibitory efficiency against cor-
rosion of N80 and J55 carbon steels in tested conditions. The SEM
analysis has also proven that not only does the extract function
as a corrosion inhibitor, it also has the characteristics of a scale
build-up inhibitor.
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Dr. sc. Vinko Skrlec

Tema: Analiza primjenjivosti eksploziva smanjene gustoce za
gospodarska miniranja

Urbanizacijom i izgradnjom prometne infrastrukture javlja se
potreba izvodenja opreznih miniranja, odnosno miniranja koja
s jedne strane, moraju razlomiti stijenu, a s druge strane, Sto
manje ostetiti stjensku masu te oCuvati njena fizicko-mehanic-
ka svojstva izvan zone miniranja. Primjena opreznih miniranja
osigurava i smanjenje potencijalno Stetnih utjecaja miniranja na
okolne objekte ili gradevine.

Svojstva uobicajeno koristenih eksploziva u potpunosti ne za-
dovoljavaju traZzene zahtjeve Sto posebno dolazi do izrazaja u
uvjetima potrebe izvodenja opreznih miniranja. Istrazivani ek-
splozivi smanjene gustoce pretpostavljaju detonacijska svojstva
i minersko-tehnicke karakteristike primjerene za uvjete opreznih
miniranja.

Istrazivanja su usmjerena ka izvedbi eksploziva smanjene gusto-
Ce proizvedenog na bazi postojecih gospodarskih eksploziva, od-
nosno njihovih komponenata.

Provedena istrazivanja odredila su sastav optimalne smjese ek-
sploziva smanjene gustoce na bazi emulzijske matrice s dodat-
kom ekspandiranog polistirena te njezina detonacijska i miner-
sko-tehnicka svojstva.

E:L
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Vinko Skrlec, PhD

Thesis: Analysis of use of low density civil explosives

Due to urbanization and building of traffic infrastructure it is nec-
essary to apply cautious blasting, i.e. blasting which should frag-
ment the rock mass, but on the other hand, it should also cause
the least possible damage of the rock mass in order to preserve
its physical and mechanical properties outside the blast area.
Controlled blasting also reduces potentially damaging effect of
blasting on surrounding objects and structures.

The properties of explosives that are normally used do not fulfil
the aforementioned requirements, particularly when it is nec-
essary to apply cautious blasting. Tested low density explosives
possess detonation properties and blasting and technical char-
acteristics appropriate for cautious blasting conditions. They are
defined as explosives used for blasting operations in mining engi-
neering in order to achieve minimum fragmentation of crushed
material, i.e. larger fragment size, reduce blasting cost and ob-
tain minimum damage outside the blast field.

Low-density explosives usually have densities below 0,80 g/cm3,
and the explosives with densities below 0,20 g/cm3 are called
very low-density explosives.

Density of an explosive is decreased by adding materials that
have substantially lower density than explosive density. Materi-
als that are added to explosives can be divided into two groups:
inert materials (perlite, vermiculite, glass microspheres, etc.) and
materials with combustion properties, i.e. materials that partici-
pate in oxidation reaction (polystyrene, expanded polystyrene,
polyurethane foam, coal dust, sawdust, sugar cane waste, pea-
nut shells, cereals, etc.).

The aim of this research is to obtain a low-density explosive
manufactured by existing explosives for civil uses, i.e. their com-
ponents and other substances. That explosive will be used for
cautious blasting in order to reduce shock effect of energy re-
leased by detonation on a borehole wall, reduce damage zone
and reduce potentially damaging impact on the environment.
The research includes laboratory and field tests. Laboratory tests
include determining borderline density of individual explosives
for obtaining detonability. The decrease of density, velocity of
detonation and shock effect was done with blends of existing ex-
plosives for civil uses with the addition of expanded polystyrene
(EPS). Expanded polystyrene (EPS) was added to explosives in dif-
ferent volume ratios, and different densities of new explosives
that achieve detonability were obtained. Field tests determine
the effect of low-density explosive on the rock mass, and the ef-
fect of detonation process on the environment. In order to deter-
mine the effect of those explosives the following methods were
used: crater test, determining methods for measuring the veloc-
ity of detonation in a borehole, measuring oscillation velocities,
determining granulometric composition, etc.

Performed tests determined the composition of the optimal
blend of a low-density explosive on the basis of emulsion matrix
with the addition of expanded polystyrene, and its detonation
properties and blasting and technical characteristics.
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Dr. sc. Bojan Matos$

Tema: Neotektonski i recentno aktivni rasjedi na Sirem podrucju
Bilogore i procjena njihovog seizmogenog potencijala

Reljef predstavlja polifazni proces koji je nastao kao produkt
tektonskih deformacija te litoloskih i klimatskih obiljezja odrede-
nog dijela Zemljine povrsine dovodedi do stvaranja jedinstvenih
krajolika. Analiza reljefa i identifikacija neotektonski i recentno
aktivnih rasjeda uz procjenu njihovog seizmogenog potencijala
na podrucju Bilogore nacinjena je morfometrijskom analizom
digitalnog elevacijskog modela te strukturnom analizom 2D seiz-
mickih refleksijskih profila koja su bila popracenai 2D pripovrsin-
skim terenskim profiliranjem izdvojenih trasa recentno aktivnih
rasjeda pomoc¢u metode georadara.

Bilogora predstavlja mladu, pliocensko-kvartarnu transpresijsku
morfostrukturu koja je genetski vezana uz tektonsku evoluciju
Dravske depresije te njenog jugozapadnog ogranka, Bjelovarske
subdepresije. Ukupne duljine koja je veca od 90 km te Sirine vece
od 10 km, Bilogora je pretezito izgradena od izrazito deformira-
nih pliocensko-kvartarnih klasticnih sedimenata koji su tekton-
skom inverzijom primarno normalnog Dravskog rubnog rasjeda
sjeverozapadnog pruzanja deformirani u transpresijskom polju
naprezanja uz horizontalni pomak od gotovo 10 km za vrijeme
pliocena i kvartara.

Morfometrijska analiza reljefa i reljefnih oblika na Bilogorskom
podrucju uz primjenu digitalnog modela reljefa 10 metarske re-
zolucije temeljila se na ESRI ArcMap programski paketu te Ma-
tlab softveru. Bilogorsko podrucje je pritom podijeljeno na 131
slivnih jedinica koje su bile analizirane koriste¢i morfometriju
lokalnog reljefa, distribucije nagiba padina, hipsometrije, faktora
asimetrije, statistickih parametara longitudinalnih profila tokova
(maksimalna konkavnost-Cmax, udaljenost od izvorista-Al/L, fak-
tor konkavnosti-Cf, index strmine-ks te indeks konkavnosti-6) te
novo definiranog morfometrijskog parametra, RTA indeksa koji
predstavlja indeks relativne tektonske aktivnosti. Rezultati koji
objedinjuju konveksne hipsometrijske krivulje uz visoke vrijed-
nosti hipsometrijskog integrala, izrazenu asimetriju izdvojenih
morfometrijskih jedinica, nize vrijednosti statistickih parametara
longitudinalnih profila tokova te povisene vrijednosti lokalnog
reljefa, nagiba padina i RTA indeksa upucuju na nekoliko slivova
podrucju u sjeverozapadnom i jugoistocnom dijelu dijelu Bilogo-
re zahvaceni recentnom tektonskom aktivnoscu.

Korelacija izmedu morfometrijski izdvojenih, tektonski aktvnih
podrucja te rasjeda i struktura u podzemlju je prikazana kroz
strukturnu interpretaciju refleksijskin 2D seizmickih sekcija s
pridruzenim busotinskim podacima, a uporabom programskog
paketa Schlumberger Petrel Seismic to Simulation. Interpre-
tirano je ukupno Sest stratigrafskih horizonata te 56 rasjednih
ploha koji su koristeni u konstrukciji 3D strukturnog dubinskog
modela podzemlja, interpolaciji triju strukturnih karata te sedam
regionalnih geoloskih profila. Rezultati ukazuju na ekstenzijsku
tektonsku fazu koja lokalno zapocinje tijekom ranog, a domini-
ra u srednjem miocenu. Karakterizira ju formiranje normalnih
rasjeda s pruzanjem SZ-JI te ZSZ-1J1, koji su omogucili inicijalno
otvaranje, a potom i nastavak formiranja Dravske depresije i nje-
nog jugozapadnog dijela, Bjelovarske subdepresije. Kontinuirano
normalno rasjedanje nastavlja se kroz gornji miocen u gotovo
cijelom podrudju istrazivanja te je ukljucivala naslijedene rasjed-
ne strukture pruzanja SZ-JI i ZSZ-1JI uz produbljivanje dijelova

Bojan Matos, PhD

Thesis: Neotectonic and recently active faults in bilogora moun-
tain area and assessment of their seismogenic potential

The Bilogora Mt. area is a young, Pliocene-Quaternary transpres-
sional morphostructure genetically linked to the tectonic evolu-
tion of the Drava Depression and its SW prolongation (Bjelovar
Subdepression). As a more than 90 km long and 1 km wide
structure, the Bilogora Mt. area is predominantly composed of
highly deformed Pliocene-Quaternary clastic sediments, related
to the tectonic inversion of the NW directed Drava Depression
boundary fault (DDBF). DDBF was reactivated from an originally
normal listric into a dextral wrench fault accommodating c. 10
km displacement during the Late Pontian-Quaternary transpres-
sion in the southern part of the Pannonian Basin System. Recent
tectonic activity in the area is confirmed by moderate seismicity
(VI°-VIII°* MCS, 3,5<ML<5,6), and fault plane solutions which in-
dicate a NE trend of greatest horizontal stress direction with NE-
dipping and S-SW-dipping seismogenic structures characterized
by strike-slip and reverse motions.

Landscape response to neotectonic and recent fault activity has
been analyzed by a digital elevation model (DEM of 10 m resolu-
tion) conducted in ESRI ArcMap 9.3.1.and Matlab software with
available extensions. Divided into 131 drainage units, the study
area was analyzed by means of elevation and slope distribution,
hypsometry, asymmetry factor, longitudinal stream profile statis-
tical parameters (maximal concavity, distance from the source,
concavity factor, steepness index, and concavity index) and the
newly introduced relative tectonic activity index (RTA index).
Morphometry results indicate several drainage basins affected
by recent ongoing tectonics. These drainage basins and streams
are located: i) between the towns of Koprivnica and Pitomaca in
the NW part of study area, and ii) between the towns of Viro-
vitica and Daruvar in the SE part of study area.

Ongoing tectonics with the delineation of neotectonic and recent
active faults within the study area was furthermore analyzed by
a set of 2D seismic reflection sections and exploration well data-
set using Schlumberger Petrel Seismic to Simulation software. As
a result, a 3D structural depth model of the study area was con-
structed, which integrated six stratigraphic correlation horizons
and fifty-six fault planes active during Neogene and Quaternary.
Results implied the construction of three structure contour maps
(the base Neogene unconformity, the base of Pannonian uncon-
formity and the base of Pliocene-Quaternary unconformity) and
seven regional geological cross-sections which indicate polypha-
sic evolution of the study area. These active faults correlate well
as extensional and tectonic inversion structures within the study
area and in the case of Late Pontian, and Pliocene and Quater-
nary active faults form subsurface fault-related folds in hang-
ingwalls of reverse reactivated normal faults or newly formed
reverse faults. Pliocene-Quaternary stratigraphic horizon vertical
offset along these faults varies between 20 and 1600 m, indi-
cating max. slip rates of 0.33 mm/year. Landscape response to
ongoing tectonic activity and correlation between morphometric
and structural analysis results was additionally tested by shallow
2D profiling with Mald ProEx Georadar at 6 selected locations.
At three locations in the NW part, results confirmed a vertical
displacement of very shallow stratigraphic reaching up to 0.8
m, and consequently confirmed the most recent tectonic activ-
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taloznog prostora Dravske depresije. Promjene u regionalnom
polju naprezanja krajem srednjeg miocena rezultiraju zamjenom
ekstenzije s kompresijom uz stvaranje skupa reverznih i reverzno
reaktiviranih normalnih rasjeda pruzanja SZ-JI i SI-JZ u sjeveroza-
padnim i jugoisto¢nim rubnim dijelovima Dravske depresije kao
i boranih struktura koje su genetski vezane uz slijepe reverzne
rasjede. U srediSnjem dijelu Bilogorskog podrucja, gornjomio-
censka kompresijska tektonska faza i korelativne strukture nisu
uocene zbog izrazitog tektonskog utiska kompresijske tektonske
faze koja je zapocela u gornjem pontu te se nastavila kroz pliocen i
kvartar. Tijekom iste faze dominira tektonska inverzija i strukturna
reaktivacija uz formiranje skupova reverznih i reverzno reaktivira-
nih rasjeda pruzanja SZ-JI i SI-JZ, te niza bora i pozitivnih cvjetnih
struktura. Kompresijske strukture najizrazenije su u sjeverozapad-
nom dijelu podrucja istrazivanja, a uz reverzne rasjede, borane
strukture te pozitivne cvjetne strukture, najmlada, tektonska faza
okarakterizirana je i lokalnom pojavom ekstenzijskih struktura koje
su vezane uz malobrojne pliocensko-kvartarne tektonski aktivne
normalne rasjede interpretirane u sjeverozapadnom i jugoistoc-
nom dijelu podrucja istrazivanja. One su rezultat transtenzije lo-
kalnog karaktera nastaloj kao posljedica moguceg desnog pomaka
duz rubnog rasjeda Dravske depresije pruzanja SZ-JI u kombinaciji
s lijevim regionalnim rasjedima pruzanja SI-JZ te I-Z koji ¢ine dio
regionalne srednjo-madarske rasjedne zone prema sjeveroistoku.
Glavnina rasjeda struktura koje se reflektiraju u danasnjem reljefu
okarakterizirana je vertikalnim pomacima tijekom pliocena i kvar-
tara u rasponu od 20 do 1600 m uz maksimalnu vrijednost relativ-
nih pomaka od 0, 33 mm/god.

Rezultati morfometrijskih i strukturnih analiza testirani su na
ukupno Sest izabranih lokacija kroz izradu plitkih 2D refleksijskih
profila pomocu Mala ProEx Georadara. Izradeni georadar profili
s interpretiranim seizmickim refleksima te refleksijskim facijesima
upucuju na recentnu tektonsku aktivnost koja je obiljezena «plit-
kim” rasjedanjem pripovrsine s okomitim pomacima do 0, 8 m.
Na temelju empirijskih odnosa geometrijskih parametara rasjed-
nih ploha i momentnih magnituda potresa odreden je i seizmo-
geni potencijal interpretiranih rasjednih ploha na Bilogorskom
podrucju. Rezultati ukazuju da interpretirani rasjedi mogu gene-
rirati potrese momentnih magnituda jakosti do 6.8 uz maksimal-
ne ko-seizmicke pomake u iznosima do 1.35 m. Kako zabiljezeni
povijesni i instrumentalni podaci u hrvatskom katalogu potresa
o seizmic¢nosti Bilogorskog podrucja ukazuju na magnitude po-
tresa do 5.6, procijenjene magnitude potresa u ovom istraziva-
nju ukazuju na znatno veci seizmogeni potencijal interpretiranih
rasjeda, a time i mogucnost veceg seizmickog hazarda i rizika u
Sireg Bilogorskog podrucja.
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ity by very shallow, subsurface-braking faults. The seismogenic
potential for active faults was furthermore determined through
the application of published empirical geometrical fault-scaling
relationships. We estimate that some of the faults could gener-
ate earthquakes with magnitudes up to 6.82, significantly great-
er than earthquake previously reported in Croatian Earthquake
Catalogue. These same faults could also generate maximal co-
seismic surface displacement up to 1.35 m.
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Dr. sc. Martin Krkaé

Tema: Fenomenoloski model gibanja klizista Kostanjek na osnovi
pracenja parametara klizanja

U ovoj disertaciji prikazano je odredivanje obrazaca gibanja kli-
ziSta i odnosa izmedu gibanja i inicijatora kliziSta Kostanjek, naj-
veceg kliziSta u Republici Hrvatskoj, aktiviranog 1963. godine.
Odredivanje obrazaca gibanja i odnosa izmedu gibanja i inicija-
tora klizanja omoguceno je na temelju kontinuiranog mjerenja
parametara klizanja integriranim sustavom pracenja koji se nazi-
va «Opservatorij za pracenje kliziSta Kostanjek”, uspostavljenom
u razdoblju od 2011. do 2013. godine. Opservatorij se sastoji od
40-tak uredaja koji mjere gibanje klizista, hidroloske uvjete te
inicijatore klizanja. Odnosi izmedu gibanja i inicijatora klizanja
odredeni su empirijski na temelju kontinuiranih nizova podataka
te kao takvi predstavljaju fenomenoloski model klizista. Vremen-
ski nizovi analiziranih podataka obuhvaca razdoblje pracenja od

Martin Krka¢, PhD

Thesis: A phenomenological model of the Kostanjek landslide
movement based on the landslide monitoring parameters

The thesis deals with the determination of the movement pat-
terns and the relation between landslide movement and land-
slide triggers for Kostanjek landslide. The Kostanjek landslide
is the biggest landslide in the Republic of Croatia, activated in
1963. The determination of the landslide movement patterns
and the relation between landslide movement and triggers was
performed on data continuously measured by the Kostanjek
landslide monitoring system. The integrated monitoring system
consists of about 40 sensors that measure the landslide move-
ment, the hydrological conditions and the landslide triggers. The
relation between landslide movement and landslide triggers,
determined empirically on the basis of continuous data series,
represents a phenomenological landslide model. The Kostanjek

dvije godine, od sije¢nja 2013. do sije¢nja 2015. godine. Ana-
lizom gibanja odredeno je da se na kliziStu Kostanjek, koje je
duboko translacijsko kliziste koje se giba po potpuno razvijenoj
kliznoj plohi, razlikuju obrazac brzeg i sporijeg gibanja, odnosno
mirovanja. Pocetak i kraj svakog razdoblja brzeg i sporijeg giba-
nja odreden je statistickom metodom analize tocke promjene.
Ukupno je izdvojeno pet razdoblja brzeg gibanja tijekom kojih se
dogodilo preko 90% izmjerenih pomaka. Maksimalna izmjerena
brzina u sredisnjem dijelu klizista iznosi 4,8 mm/dan, dok su na
rubovima klizista brzine klizanja dva do tri puta manje. Ukupni
kumulativni horizontalni pomak sredisnjeg dijela klizista, izmje-

landslide phenomenological model is defined on the basis of

data collected over a monitoring period of two years, from Janu-
ary 2013 to January 2015. The Kostanjek landslide movement,
interpreted as translational sliding along a y developed sliding
surface, consists of periods of faster displacement and periods
of slower displacement or periods of rest. The beginning and
the end of every period of faster or slower displacement is de-
termined by statistical method of change point analysis. In total,
five periods of faster displacement were determined in which
more than 90% of cumulative landslide displacement occurred.
The maximum measured velocity in the central part of landslide
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ren tijekom razdoblja pracenja, iznosi 426,09 mm. Statistickom
analizom takoder je odredeno da su razdoblja brzeg gibanja
posljedica devet razdoblja podizanja razine podzemne vode, pri
¢emu su promjene razine podzemne vode iznosile od 0,19 m do
5,06 m. Razdoblja podizanja razine podzemne vode u piezome-
tru na sredisnjem dijelu kliziSta trajala su od Sest do devet dana,
a brzine promjene razine podzemne vode iznosile su do maksi-
malno 0,87 m/dan. Analizom je utvrdeno da brzina gibanja ovisi
o razini podzemne vode, pri ¢emu njihov odnos nije linearan, ve¢
je opisan histerezom. Promjene razine podzemne vode, a time i
razdoblja brzeg gibanja, posljedica su izrazito vlaznih razdoblja
tijekom pracenja klizista Kostanjek, Sto je odredeno analizom po-
vijesnih podataka o oborinama s meteoroloske postaje Zagreb-
Gri¢. Korelacijom izmedu koli¢ine oborina za razli¢ita prethod-
na razdoblja i promjene razine podzemne vode utvrdeno je da
oborine utjecu na podizanje razine podzemne vode u razdoblju
od prosjecno sedam dana. Odnos izmedu oborina i razine pod-
zemne vode te razine podzemne vode i gibanja kliziSta statisticki
su modelirani metodama visestruke linearne regresije i sluc¢ajnih
Suma. Svrha uspostavljanja navedenih modela je predvidanje
razine podzemne vode na temelju oborina te predvidanje giba-
nja klizista na temelju razine podzemne vode. Pri izradi modela
za predvidanje razine podzemne vode kao nezavisne varijable
koristene su razlicite prethodne oborine, kumulativne oborine,
efektivne oborine, modificirane oborine te utjecaji godisnjih
doba. Modelima viSestruke linearne regresije i slucajnih Suma
odredivan je izravan utjecaj oborina na dubinu do podzemne
vode, ali i utjecaj na brzinu promjene razine podzemne vode.
Nezavisne varijable koje imaju najvedi utjecaj na razinu podze-
mne vode u spomenutim modelima su dugotrajne prethodne i
efektivne oborine te vremenska razdoblja protekla od posljednje
oborine u iznosu od 50 mm. Pri izradi modela za predvidanje
brzine gibanja kliziSta kao zavisne varijable koristene su razine
podzemne vode, brzine promjene razine podzemne vode za ra-
zlicita razdoblja, ubrzanje promjene razine podzemne vode te
utjecaji godisnjih doba. Nezavisne varijable koje imaju najveci
utjecaj na brzinu gibanja klizista, u modelima visestruke linearne
regresije i slucajnih Suma, su razina podzemne vode i 7-dnevna
brzina promjene razine podzemne vode. Usporedbom modela,
na temelju statistickih pokazatelja kao Sto su srednja kvadratna
pogreska modela i koeficijent korelacije izmedu modeliranih
i izmjerenih vrijednosti te k-strukom unakrsnom validacijom i
validacijom, pokazano je da modeli slucajnih Suma imaju ma-
nju pogresku nego modeli visestruke linearne regresije, kako za
predvidanje razine podzemne vode tako i za predvidanje brzine
gibanja klizista. Verifikacija fenomenoloskog modela provedena
je za razdoblje od 10 do 90 posljednjih dana pracenja tako Sto su
prvo predvidene razine podzemne vode na temelju izmjerenih
oborina, a zatim su iz predvidenih razina podzemne vode pred-
videne brzine gibanja klizista, iz kojih su izracunati kumulativni
pomaci klizista. Na temelju srednje kvadratne pogreske izmedu
predvidenih i izmjerenih kumulativnih pomaka odredeno je da
je pogreska predvidanja prihvatljiva za razdoblje od 10 do 30
dana. Relativna pogreska predvidenog kumulativnog pomaka
ovisi o duljini razdoblja predvidanja, ali i o kumulativnom poma-
ku tijekom razdoblja predvidanja. Daljnji razvoj fenomenoloskog
modela koji je dobiven metodom slucajnih Suma potrebno je
provesti ukljucivanjem duzih vremenskih nizova podataka pra-
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was 4.8 mm/day, while in the area near the landslide border
velocities were two to three times lower. The total cumulative
horizontal displacement, measured in the central part of land-
slide during the monitoring period, was 426.09 mm. Periods of
faster displacement are the result of nine groundwater level ris-
ing periods, during which water levels rose from 0.19 m to 5.06
m. Statistical analysis also showed that the periods of ground-
water level rising, detected in the piezometer in the central part
of landslide, lasted from six to nine days, while the daily ground-
water level changes were up to 0.87 m. Analyses revealed that
the sliding velocity depends on groundwater level and that this
relationship can be described with hysteresis. The groundwater
level changes as well as the periods of faster displacement are
result of extremely wet conditions during the monitoring period,
which was determined according to historical data analysis from
the meteorological station Zagreb-Gric. The result of correla-
tion analysis between precipitation of different antecedent peri-
ods and groundwater level changes showed that precipitations
usually influence groundwater level over a seven days period.
The relations between precipitation and groundwater level and
groundwater level and landslide movement were statistically
analyzed by multiple linear regression and random forest sta-
tistical methods. The purpose of development of these models
is the prediction of groundwater level on the basis of precipita-
tion data and the prediction of landslide movement based on
the groundwater level data. In the process of the development
of groundwater level prediction model, different types of pre-
cipitation parameters were used: different precipitation events,
different anteceded precipitations, cumulative precipitations,
effective precipitations, modified precipitations and influence of
the season of the year. Modeling included influence of rainfall to
groundwater level and influence of rainfall to groundwater level
change rate. Independent variables, such as long lasting ante-
ceded and effective precipitations and the time period from the
last 50 mm precipitation have the greatest effect in all ground-
water level prediction models. Groundwater level, groundwater
level change rate for different periods, groundwater level change
acceleration and the impact of the season of the year were used
as independent variables for development of the landslide ve-
locity prediction model. According to the analysis, independent
variables such as groundwater level and seven-day groundwater
level change rate have the greatest influence on the landslide
movement prediction model. Model comparison, carried out
on the basis of statistical indicators such as mean squared er-
ror of the model, correlation coefficient between measured and
modeled values and the methods of k-fold cross validation and
validation, demonstrated that the random forest model has a
better prediction capability in both cases, i.e. for the ground-
water level prediction and for the landslide velocity prediction.
Verification of phenomenological model was performed for the
period which encompasses the last 10 to 90 days of monitored
period. Firstly, the groundwater levels were predicted from the
precipitation data and secondly, the landslide velocities were
predicted from the predicted groundwater levels, followed by
calculation of cumulative landslide movements. Mean squared
error and the difference between predicted and measured val-
ues of cumulative displacement showed that the error for the
prediction period of 10 to 30 days is acceptable. Relative error
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¢enja klizista Kostanjek, ¢ime bi se povecala to¢nost predvidanja
gibanja klizista. S obzirom na to da postojeci podaci o klizistu
Kostanjek nisu dostatni za uspostavu pouzdanog modela koji se
temelji na fizickim znacajkama, fenomenoloski (empirijski) mo-
del gibanja kliziSta Kostanjek trenutno predstavlja odgovarajuci
model za predvidanje u svrhu uspostave sustava ranog upozo-
ravanja.

5.1.3. Novi diplomirani inZenjeri / New MSc

of cumulative displacement prediction depends upon duration of
the prediction period and on the cumulative displacement dur-
ing the prediction period. It is possible to increase the predic-
tion capability of landslide movement by further development of
the phenomenological landslide model derived by random forest
method, on the basis of longer time data series of the Kostanjek
landslide monitoring. On the basis of the fact that there are no
sufficient data for the development of a reliable physically based
model of the Kostanjek landslide, the developed phenomenologi-
cal model of the Kostanjek landslide movement is the most ap-
propriate model for predictions for the purpose of establishing
an early warning system.

Mihael Roboti¢
Lovro Razenj

Matej Cvetkovi¢
Mihovil Frani¢
Zvonimir Oreskovic¢
llijana Ljubic¢

Matija Pavlini¢
Monja Zlimen
Goran Horvat

Silvio Safranko

David Rukavina
Katarina Kisi¢
Vedran Sudar
Matko Patekar
Mateja Sedak
Petar Kavelj
Tomislav Brenko
Tina Vukovic¢
Alan Potkonjak
Matija Luli¢

Vjeran Zrvnar
Davor Sagud
Mateja Racki
Tea Persic
Nikolina Brali¢
Luka Bumbak
Danijel Stanic¢
Emil Skudar

Rudarstvo Geologija Geolosko inzenjerstvo Naftno rudarstvo
Mining Geology Geological Engineering Petroleum Engineering
Matija Crnic Igor Vuic Nina Pivcevic¢ Dino Dadi¢

Iva Jagi¢ Andrej Stopar Nives Posedi Hrvoje Zamarija

Goran Kristo Matea Domitrovi¢ Ivan Borna Juki¢ Boris Culi¢

Marko Bili¢ Mariana Bal Ivana Struklec Ivan Lasi¢

Robert Fadiga
Filip Resanovi¢
Matea Segota
Josip Konc¢urat
Luka Bajan

Karim EI Sabeh
Mihael Matosevic¢
Antonio Oreskovic¢
Matija Ladasi¢
Robert Bedross
Goran Sarajli¢
Adel Othman
Marko Zelenika
Amalia Lekic¢
Darijan Kosi¢
Jure Vuli¢

Slavko Drca
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5.1.4. Novi prvostupnici / New BSc

Rudarstvo Geolosko inzenjerstvo Naftno rudarstvo
Mining Geological Engineering Petroleum Engineering
Mario Cunko Jelena Trebes Silvija Voc¢anec

Josip Lucic¢ Dario Arandia Kresi¢ Niko Basic¢

Ivan Hodak Goran Fijacko Nikola Cota

Sandi Caji¢ Zvonimir Penava Mario Majdandzi¢

Nikolina Mrcela
Josipa Natali Simuni¢
Mislav Halilovi¢
Grgur Petrovic¢

Vlatka Popovi¢

Katija Simunovi¢
Fran Anusic¢

Marsel Koli¢

Mirela Bureci¢

Tena Peri¢
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Ivan Kobilsek
Filip Brleti¢

llija Ravnjak
Domagoj Rukavec
Andela Loncar
Nina Hrzina
Ivona Emanovi¢
Mara Sliskovi¢
Filip Al Ahmed
Monika Kovacevic¢
Marija Topic¢
Marija Cambala
Klaudia Jurkovi¢
Ana Brckovic¢
Ana Guli¢

Katja Kevri¢

Ivan Jazvac
Nikolina Raci¢
Stanko Miski¢
Ivona Mijatovi¢
Masa Pokrovac
Dragana Balukgi¢

Marko Repac

Dino Gorsic¢

Pere Skugor
Fedor Aljinovic¢
Jasmin Cenanovi¢
Hrvoje Sunji¢
Marko Knezovi¢
Tomislav Tisljar
Karlo Marcius
Laura Salamun
Dominik Doj¢inovi¢
Tamara Biljanovi¢
Ivan Smajla

Filip Seb

Juraj Golubi¢
Vjeran Kasumovic¢
Sime Gospic¢
Matea Golem
Marko Andri¢
Duje Bakari¢

Irena Mijatovic¢
Ante Budanko
Marina Hudoletnjak
Alen Paljusic¢
Valentino Petrovi¢
Mirko Semren
Lovro Zore

Toni Gospodnetic¢
Luka Ivanisevi¢
Branko Drljaca

Iva Vranki¢

Luka Ivanec
Matej Boras
Diego Longin
Ivan Bosnjak
Mate Ledenko
Marin Rogulji¢

Mario Juki¢
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5.1.5. Popis dobitnika rektorove i dekanove nagrade / Rectors and Deans award

Rudarstvo
Mining

Geolosko inzenjerstvo
Geological Engineering

Naftno rudarstvo
Petroleum Engineering

Dekanova nagrada studenti-
ma preddiplomskog studija
Undergraduate students

awarded by Dean

Hrvoje Lukacic¢

Stipe Vickovi¢

Ivona Mijatovi¢

Dominik Kevo
Zvonimir Martic¢

Ivan Bosnjak

Dekanova nagrada studenti-
ma diplomskog studija
Graduate students awarded

by Dean

Marko Grizelj

lvan Setka

Geologija
Geology

Geolosko inZenjerstvo
Geological Engineering

David Ivanincic¢

Tomislav Brenko

Daniel Jakobovi¢

Igor Karlovic¢

Marko Castek,
Ivan Vucina
Marijan Sapina

Mihael Matosevic¢

Rektorova nagrada
Rectors award

*llijana Ljubic¢

** Anja Jaric,

Tomislav Brenko

*lijana Ljubié:

** Anja Jari¢, Tomislav Brenko:

Geoloska Analiza koli¢ina prikupljenog komunalnog otpada u Republici Hrvatskoj: pokazatelji i kartografski prikaz

Analysis of the municipal solid waste system in Croatia: key indicators and cartographic view

Paleolimnoloska rekonstrukcija razvoja Modrog jezera kod Imotskog tijekom posljednjih 2400 godina

Paleolimnological reconstruction of the development of the Blue Lake near Imotski over the last 2400 years
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5.2. Osoblje / Staff

5.2.1. Struktura osoblja / Staff structure

Nastavno osoblje
Teaching staff

Redoviti profesori - trajno zvanje
Professors — permanent position

Redoviti profesori - prvi izbor
Professors

Izvanredni profesori
Associated professors

Docenti
Assistant Professors

Bacani Andrea

Dekani¢ Igor

Dragicevic¢ lvan

Durn Goran

Gaurina Medimurec Nediljka
Kovacevi¢ Zeli¢ Biljana
Kristafor Zdenko

Paveli¢ Davor

Sumanovac Franjo

Vrkljan Darko

Andrei¢ Zeljko
Frgi¢ Lidija

Kapor Frankica
Simon Katarina
Sondi Ivan
Tomljenovi¢ Bruno
Vlahovi¢ Igor

Aljinovi¢ Dunja
Bedekovi¢ Gordan
Dobrilovi¢ Mario
Hrncevi¢ Lidija
Karasalihovi¢ Sedlar Daria
Kujundzi¢ Trpimir

Malvi¢ Tomislav

Mihali¢ Arbanas Snjezana
Mileusni¢ Marta

Naki¢ Zoran

Orlovi¢ Leko Palma
Posavec Kristijan

Raji¢ Rajna

Safti¢ Bruno

Barudzija Uros
Borojevi¢ Sostari¢ Sibila
Dui¢ Zeljko

Gali¢ Ivo

Garasic¢ Vesnica
Hrzenjak Petar
Jaguljnjak Lazarevi¢ Antonija
Jurkin Ema

Kuhinek Dalibor
Kurevija Tomislav
Oreskovi¢ Jasna

Parlov Jelena

Pasi¢ Borivoje

Perkovi¢ Dario

Ruzici¢ Stanko

Sobota lvan

Veinovi¢ Zelimir

Vulin Domagoj

Visi predavaci i predavaci
Senior lecturers and lecturer

Suradnicka zvanja
Researcher-assistants

Visi asistenti
Senior researcher-assistant

Asistenti
Junior researcher-assistant

Znanstveni novaci
Junior researcher

Plese Dubravka
Vidovi¢ Tisani¢ Zrinka
Kovacevi¢ Nikolina

Brisevac Zlatko
Bohanek Vjecislav
Domitrovi¢ Dubravko
Klanfar Mario
Kolenkovi¢ Mocilac Iva
Korman Tomislav
Krkac¢ Martin

Pustaj Gordana

Skrlec Vinko

Balasko Natasa
Bili¢ Sime

Farkas Branimir
Hani¢ Ana
Kapurali¢ Josipa
Kodri¢ Bojana
Kosc¢ak Kolin Sonja
Ljubek Gabrijela
Marija Macenic
Miji¢ Petar

Protrka Ivana
Rukavina David
Secanj Marin
Sharma Indramani
Tor Kresimir

Bernat Sanja

Cvetkovi¢ Marko (poslijedokto-
rand)

Dudjak Darko

Gradiski Karolina

Grbes Anamarija (poslijedokto-
rand)

Kovac¢ Zoran

Marici¢ Ana (poslijedoktorand)
Matos Bojan (poslijedoktorand)
Pavli¢ Kresimir

Smirci¢ Duje

Vucenovi¢ Helena

Struc¢ni suradnici i suradnici na zavodima

Hruskova Hasan Michaela
Pavici¢ Ivica
Tadej Neven

Muzani¢ Darko
Préa Branka

Matosin Veran
Orsuli¢ Evelina
Pecina Drazen
Rasi¢ Jurica
Sipek Sasa
Skarica Tomislav

Expert associates and department associates

Strucni suradnici Visi tehnicari Visi tehnicari Laboranti
Expert associates Senior technicians Technicians Laborassistent
Hlevnjak Branko Cegec Nada Kolar Sasa Valent Mario
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Administrativno, tehnicko i pomo¢no osoblje
Administrative, technical and auxiliary staff

Tajnistvo Sluzba za pravne i kadrovske Studentska referada Ured za poslijediplomski stu-
Secretariat poslove Student registry dij i medunarodnu suradnju
Office for administrative and Office for postgraduate study
personnel service and international relations
Vugrinec Kalmar Natasa Ljubi¢ Marica Kenjeres Danica Kelin Ema
Kordi¢ Andrea Radovi¢ Josipa Markan Zahirovi¢ Martina Kurelec Zeljka
Vrrdoljak Zora Maras Maja Petkovic¢ Ivana
Mikaceni¢ Martina
Urudzbeni zapisnik Knjiznica Doprema i otprema poste Nabava
Central record Library Postal delivery-dispatch Procuration
Norsi¢ Dubravka Katuli¢ Matija Kezeri¢ Snjezana Strok Ines
Slavicek Cizmek Tatjana
Stih Zrinka
Racunovodstvo Administratorice po zavodima | CIP Odrzavanje
Accounting Departments administrator Central informatics support | Maintaining
Brankovic Slavica Brala Svjetlana Galjar Marijan Jurai¢ Ivica

Gavri¢ Ljubica

Mari¢ Adriana

Safran Irena

Surina Klanfar Stefica
Teur Gordana

Vlasi¢ Mirjana

Bunic Silvija
Bunic¢ Tatjana
Lisec Jelena
Matkovi¢ Kata
Renduli¢ Tatjana
Vlaini¢ Bozena

Globan Mladen
Lovrenci¢ Zelimir

Projektna asistentica
Project Assistant

Crnojevi¢ Ana-Marija

Matkovi¢ Mirko

Ciséenje
Cleaning

Beljo Mirjana
Bozi¢ Mara
Dosen Kosovka
Duspara Marica

Juraki¢ Luca
Lukas Blazena
Maras Ljubica
Memic Ivana

Mrakuzi¢ Jasna
Njari lvancica
Safer Nevenka
Tr¢ak Bozica

5.2.2. Clanovi Akademija i profesori emeritusi / Members of the Academy and Emeritus professors

Clanovi Hrvatske akademije znanosti i umjetnosti
Members of the Croatian Academy of Science and Art

Redoviti ¢lanovi
Members

Clanovi suradnici
Associated members

Akademik / Academician Mirko Zeli¢, u miru / retired, od / from 2000.

Prof. dr. sc. / prof Goran Durn, phD, od / from 2014.

Prof. dr. sc./ prof. Eduard Prelogovi¢, rho, od / from 1992.

Prof. dr. sc./ prof Josip Secen, php, u miru / retired, od / from 2002.

Prof. dr. sc. / rof Olga Sarc-Lahodny, rhp, u miru / retired, od / from 1975.
Prof. dr. sc./ prof. Igor Vlahovi¢, rrp, od from 2006.

Clanovi Akademije tehnickih znanosti Hrvatske
Members of the Croatian Academy of Engineering

Odjel rudarstva i metalurgije

Department of mining and metallurgy

Emeritus Akademije
Academy emeritus

Suradnici Akademije
Associated members

Prof. dr. sc./ prof Josip Secen, phb, u miru / retired, od / from 1998.

Clanovi Akademije
Members

Izv. prof. dr. sc./ Assoc. Prof. Gordan Bedekovi¢, prp, od / from 2009.
Prof. dr. sc./ prof Biljana Kovacevi¢ Zeli¢, pnp, od / from 2009.

Prof. dr. sc. / prof Branko Salopek, pho u miru / retired ,od / from 2002.
Prof. dr. sc. / prof Nediljka Gaurina-Medimurec, php, od / from 2002.
Prof. dr. sc. / prof. lvan Tomasic, php, od / from 2014.

Prof. dr. sc./ prof. Darko Vrkljan, pho, od / from 2009.

Izv. prof. dr. sc. / Assoc. Prof: Trpimir Kujundzi¢, php, od / from 2010.
Prof. dr. sc. / prof Davorin Matanovic, php, od / from 2002.

Profesori emeritusi
Emeritus professors

Prof. dr. sc./ prof Slavko Vujec, php
Prof. dr. sc./ prof. Darko Mayer, pho
Prof. dr. sc. / prof Josipa Veli¢, pnp
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5.2.3. Clanstva u urednistvima Easopisa / Membership in editorial boards

Casopis Clanovi urediva¢kog odbora

Journal Membership in editorial board

AQUA Mundi: Journal of Water Science Izv. prof. dr. sc. / Assoc. Prof Zoran Naki¢, FhD
BOLID Prof. dr. sc. / rrof. Zeljko Andrei¢, php

Central European Journal of Geosciences

Izv. prof. dr. sc. / Assoc. Prof. Gordan Bedekovic, php
Izv. prof. dr. sc. / Assoc. Prof Marta Mileusni¢, php

Frontiers in Agricultural Biological Chemistry (ABC)

Doc. dr. sc. / Asst. prof Stanko Ruzicic, php

Geologija

Izv. prof. dr. sc. / Assoc. Prof. Dunja Aljinovi¢, pho

Geologia Croatica

Prof. dr. sc. / prof Goran Durn, phD

Prof. dr. sc./ prof Ivan Sondi, Pho

Prof. dr. sc./ prof. Bruno Tomljenovi¢, pho
Prof. dr. sc./ prof Igor Vlahovi¢, pho

Journal of Technology Innovations in Renewable Energy

Doc. dr. sc./ Asst. rof Tomislav Kurevija, phD

KoG

Doc. dr. sc./ Asst. Prof. Emna Jurkin, php

NAFTA Prof. dr. sc. / prof Zdenko Kristafor, Pho
Operators and Matrices Izv. prof. dr. sc. / Assoc. Prof Rajna Raji¢, Php
Palaios Prof. dr. sc. / prof Igor Vlahovi¢, php

PLIN Prof. dr. sc. / prof. Igor Dekani¢, pho

RGN zbornik Prof. dr. sc. / Prof Zeljko Andrei¢, php

Doc. dr. sc. / asst. prof Uro$ Barudzija, pho

Izv. prof. dr. sc. / Assoc. Prof Gordan Bedekovi¢, php

Izv. prof. dr. sc. / Assoc. Prof. Mario Dobrilovié, php

Prof. dr. sc. / prof. Nediljka Gaurina-Medimurec, rhp
Doc. dr. sc. / Asst. rof Antonia Jaguljnjak-Lazarevi¢, Pho
Prof. dr. sc. / prof Frankica Kapor, pho

Izv. prof. dr. sc. / Assoc. Prof. Daria Karasalihovi¢ Sedlar, pho
Izv. prof. dr. sc. / Assoc. Prof. Trpimir Kujundzi¢, php

Doc. dr. sc./ Asst. rof Tomislav Kurevija, phD

Izv. prof. dr. sc. / Assoc. Prof. Tomislav Malvi¢, php

Doc. dr.sc./ Asst. Prof. Jelena Parlov, pho

Doc. dr. sc. / Asst. frof Domagoj Vulin, php

Dr. sc. Dubravka Plese, php

The Bulletin of Don State Agrarian University

Izv. prof. dr. sc. / Assoc. Prof. Palma Orlovic-Leko, Php

Vijesti Hrvatskog geoloskog drustva

Izv. prof. dr. sc. / Assoc. Prof Marta Mileusnic, Php

WGN - The Journal of International Meteor Organization

Prof. dr. sc. / rrof. Zeljko Andrei¢, php

5.2.4. Duznosti u strucnim drustvima / Duties within professional societies

Strucno drustvo Duznost
Professional society Dutie

Osoba
Person

Akademija tehnickih znanosti Hrvatske
Croatian Academy of Engineering

Odjel rudarstva i metalurgije
Department of mining and metallurgy

Clanica odbora za medunarodnu suradnju
Member of the international cooperation council

Prof. dr. sc./ prof Biljana Kovacevi¢-Zeli¢, php

Clanica znanstvenog vijeca
Member of the scientific council

Prof. dr. sc./ prof Nediljka Gaurina-Medimurec, pho

Clan odbora za nagrade
Member of the award council

Izv. prof. dr. sc. / Assoc. prof Trpimir Kujundzi¢, pho
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Strucno drustvo
Professional society

Duznost
Dutie

Osoba
Person

AMAC-RGNF Almae matris alumni Croaticae
Facultatis scientiarum ad metalla et geolo-
giam et naphtham pertinentium Zagrabiensis

Clan predsjednistva
Member of the presidency

Prof dr. sc./ prof Andrea Bacani, php

Doc. dr. sc. / asst. rrof Sibila Borojevic¢ Sostari¢, php
Doc. dr. sc./ Asst. Prof Vesnica Garasi¢, phD

Izv. prof. dr. sc. / Asst. prof Mario Dobrilovi¢, php
Izv. prof. dr. sc. / Assoc. prof. Daria Karasalihovi¢
Sedlar, Pho

Izv. prof. dr. sc. / Assoc. Prof Zoran Nakic, phD

Doc. dr.sc./ Asst. Prof Jasna Oreskovic, php

Prof. dr. sc. / prof Katarina Simon, php

Doc. dr. sc./ Asst. prof. Zelimir Veinovic, phD

Society of Mining Professors

Clanica odbora za edukaciju Member of Educa-
tion Committee

Prof. dr. sc./ prof Biljana Kovacevi¢-Zeli¢, php

) o ) Clan odbora iy
European Technical Scientific Committee . Izv. prof. dr. sc. / Assoc. prof Zoran Nakic¢
Member of the council
o Clan vijeca iy
European Water Association ) ) Izv. prof. dr. sc. / Assoc. prof. Zoran Naki¢, PhD
Member of the committee
Hrvatska akademija znanosti i umjetnosti
Croatian Academy of Science and Art
Znanstveno vijece za prirodoslovno istrazi- .
) Clan vijeca )
vanje Jadrana . Prof. dr. sc./ prof Ivan Sondi, Pho
Member of the council

Scientific Council for Adriatic Research

Znanstveno vijece za energetiku
Scientific council for power supply

Potpredsjednik
Vice-president

Prof. dr. sc./ prof. Igor Dekani¢, prp

Clanica predsjednistva

Izv. prof. dr. sc. / Assoc. Prof Daria Karasalihovi¢

Member of the presidency Sedlar, PhD
Znanstveno vijece za naftu, Sekcija za
gfizm?ﬁl;udarstvo Clan vijeca . Prof. dr. sc. / prof Zdenko Kriétafor, PhD A
Council for Crude Oil and Gas, Section for Member of the council Prof. dr. sc. / prof Nediljka Gaurina-Medimurec, pho
Petroleum Engineering

Znanstveno vijece za naftu, Sekcija za
geologiju, geofiziku i geokemiju

Clan upravnog odbora

Prof. dr. sc./ prof Igor Vlahovi¢, pno

Scientific council for crude oil and gas, Section | Member of the board

for geology, geophysics and geochemistry

Zn‘ast\l/eno vuecg “ zas‘gtu prirode ) Tajnik Prof. dr. sc./ prof Goran Durn, Php
Scientific Council for Enviromental Protection | Secretary

Znanstveno vijece za daljinska istrazivanja
Scientific Council for Remote Sensing

Zamjenik predstavnika u izvrsnom odboru
Representative deputy of the executive committee

Dr. sc. Marko Cvetkovic, pho

Geomatematicka sekcija Madarskog geo-
loskog drustva

Geomathematical Section of Hungarian
Geological Society

Clan upravnog odbora
Member of the board

Izv. prof. dr. sc. / Assoc. ot Tomislav Malvi¢, php

Hrvatsko drustvo za geometriju i grafiku
Croatian Society for Geometry and Graphics

Potpredsjednica
Vice-president

Doc. dr. sc./ Asst. Prof. Emna Jurkin, php

Clanica upravnog odbora
Member of the board

Mr. sc. Nikolina Kovacevi¢, vsc

Hrvatsko drustvo za zastitu materijala
Croatian Society for Materials Protection

Clanica nadzornog odbora
Member of the auditing committee

Prof. dr. sc./ prof. Frankica Kapor, php

Hrvatsko drustvo za zastitu voda
Croatian Society for Water Protection

Clan upravnog odbora
Member of the board

Izv. prof. dr. sc./ Assoc. Prof: Zoran Nakic, php

Hrvatsko geolosko drustvo
Croatian Geological Society

Clan upravnog odbora
Member of the board

Doc. dr. sc. / Asst. rrof Sibila Borojevi¢ Sostari¢, php
Doc. dr. sc./ Asst. prof Dario Perkovi¢, pho

Clan nadzornog odbora
Member of the auditing committee

Prof. dr. sc./ prof Bruno Tomljenovic, pho

Geomatematicki odsjek
Geomathematical department

Voditelj
Head of the department

Dr. sc./ Marko Cvetkovi¢, pho

Hrvatsko geotehnicko drustvo
Croatian Geotechnical Society

Clanica Suda casti
Member of the Court of Honor

Prof. dr. sc./ prof Biljana Kovacevi¢-Zeli¢, php
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Strucno drustvo
Professional society

Duznost
Dutie

Osoba
Person

Hrvatska grupa za gline
Croatian Clays Group

Predsjednica
President

Izv. prof. dr. sc. / Assoc. Prof Marta Mileusni¢, php

Hrvatsko hidrolosko drustvo

Clanica upravnog odbora

Prof. dr. sc. / prof Andrea Bacani, pho

Croatian Hydrological Society Member of the board
Blagajnik A o -
Hrvatski inzenjerski savez Treasurer Dipl. ing. Kresimir Pavli¢, msc

Croatian Engineering Association

Clan upravnog odbora Member of the board

Doc. dr. sc. / Asst. prof. Petar Hrzenjak, php

Hrvatski komitet svjetskog naftnog vijeca
The Croatian National Committee of World
Petroleum Commission

Clan predsjednistva
Member of the presidency

Prof. dr. sc./ prof Igor Dekanic, prp

Hrvatska meteorska mreza Voditelj _— »
; ) ) Prof. dr. sc./ prof Zeljko Andrei¢, PhD
Croatian meteorological network Head
Faculty sponsor Prof. dr. sc./ prof Katarina Simon, pho

Hrvatska sekcija naftnih inzenjera SPE
SPE Croatian Section

Clanica upravnog odbora
Member of the board

Mr. sc. Sonja Koscak Kolin, msc

Hrvatski zavod za norme
Croatian Standards Institute

Predsjednik Tehnickog odbora HZN/TO 511
Eksplozivi za civilnu uporabu

President of the technical board HZN/TO 511
Explosives for civilian use

Izv. prof. dr. sc. / Assoc. Prof. Mario Dobrilovi¢, prp

Predsjednik Tehnickog odbora HZN/TO 82
Rudarstvo

President of the technical board HZN/TO 82
Mining

Prof. dr. sc./ prof Darko Vrkljan, php

International Society for Geometry and
Graphics

Potpredsjednica
Vice-president

Doc. dr. sc./ Asst. prof Ema Jurkin, php

International Union of Geological Sciences

Nacionalni korespondent

Prof. dr. sc. / prof Davor Paveli¢, prp

National Correspondent
International Union of Geological Sciences Clanica B
. o ) Izv. prof. dr. sc. / Assoc. Prof Dunja Aljinovi¢, prp
Subcommission on Triassic Stratigraphy Member
) ) . ) Clanica ) o
International Sterling Engine Council Mr. sc. Sonja Koscak Kolin, wsc
Member

Nacionalno vijece za znanost, visoko obra-
zovanje i tehnoloski razvoj

National Council for Science, Higher Educati-
on and Technological Development

Clan Podru¢nog znanstvenog vije¢a za prirod-
ne znanosti

Member of the sectorial council for natural sci-
ences

Prof. dr. sc. / prof Davor Paveli¢, php

Udruga hrvatskih rudarskih inzenjera
Croatian Mining Engineers Association

Clan stegovnog vije¢a
Member of disciplinary panel

Dr. sc. Zlatko Brisevac, phD

Udruga SRETNO!
Association Luckup!

Clanica predsjednistva
Member of the presidency

Izv. prof. dr. sc. / Assoc. prof. Daria Karasalihovi¢
Sedlar, phD
Izv. prof. dr. sc. / Assoc. Prof Lidija Hrncevic, php
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Prilozi

5.2.5. Duznosti u odborima konferencija/ Duties within conference committees

Naziv konferencije
Conference title

Duznost u odboru
Duties within committee

Osoba
Person

5. Hrvatski geoloski kongres
5th Croatian Geological Congress

Potpredsjednica
Vice-president

Doc. dr. sc. / Asst Prof Sibila Borojevi¢ Sostari¢, php

Clan organizacijskog odbora
Member of the organizing committee

Doc. dr. sc. / Asst. prof Sibila Borojevi¢, php
Doc. dr. sc./ Asst. Prof Jelena Parlov, pho
Doc. dr. sc./ Asst. Prof. Dario Perkovié, php

Clanovi znanstvenog odbora
Member of the scientific committee

[zv. prof. dr. sc. / Assoc. prof. Dunja Aljinovic, hp
Prof. dr. sc. / rrof Andrea Bacani, pho

Doc. dr. sc. / Asst. prof Uro$ BarudZija, FhD

Prof. dr. sc. / prof Goran Durn, phD

Izv. prof. dr. sc. / Assoc. Prof Tomislav Malvic, pho
Izv. prof. dr. sc. / Assoc. Prof Marta Mileusnic¢, php
Izv. prof. dr. sc. / Assoc. Prof Bruno Safti¢, pho
Prof. dr. sc./ prof. Bruno Tomljenovic, PhD

Prof. dr. sc./ rrof. Igor Vlahovi¢, pho

Clan pocasnog odbora
Memober of the Honorary Committee

Izv. prof. dr. sc. / Assoc. prof. Zoran Naki¢, php

The 8th International Language Conference on the
Importance of Learning Professional Foreign Lan-
guages for Communication between Cultures

Clan organizacijskog odbora
Member of the organizing committee

Dr. sc. Dubravka Plese, pho

5.2.6. Nagrade i odlikovanja / Awards

Nagrade i odlikovanja
Awards

Dobitnik
Awarded

Centar za mala tijela Sunc¢evog sustava Medunarodne astronomske unije asteroidu 12854 dodi-

jelio naziv zeljkoandreic

Minor Planet Center International Astronomical Union Asteroid 12854 named zeljkoandreic

Prof. dr. sc./ prof Zeljko Andrei¢, pho

Godi$nja nagrada Geomatematickog odsjeka HGD-a za 2014. (nagradena je knjiga »Neuronski
alati u geologiji lezista ugljikovodikag, II. izdanje, sveucilisni priru¢nik)

Annual Award of Geomatematical Department CGS for 2014 (awarded the book «Neural tools in
hydrocarbon geology’, Il. Edition, university manual)

Izv. prof. dr. sc. / Assoc. Prof Tomislav Malvi¢, PhD
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