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Industrial Engineering Department
 Department of Industrial Engineering, analogous to similar 

departments at other foreign universities, contains scientific 
disciplines for research and development, design, 
implementation and also maintenance and management of 
production processes for industrial companies.

 Field of industrial engineering includes design of production and 
business processes of industrial entities, integration of flows of 
materials, products, information and human resources and 
management of all factors of production, with the continuous 
efforts to improve and optimize that process and system. 

 This is achieved by using knowledge in production design, 
production control and defining social relationships.



The organization of IE Dept.
 Chair of Production Design

• Laboratory for Process Planning
• Laboratory for Logistics

 Chair of Production Control
• Laboratory for Production Management

 Chair of Sociology



History
 Department of Industrial Engineering at the Faculty of Mechanical 

Engineering and Naval Architecture (FAMENA) is the successor of the 
Department of the Organization and operates under this name since 1998.

 Scientific, educational and professional activity Department carries out under 
the branch of production engineering in the scientific field of mechanical 
engineering and research area of technical sciences. 



Education
 The academic program is adapted to the Bologna Process, which 

contains three levels of education: undergraduate part of the study 
(bachelor degree), graduate study (master degree) and postgraduate 
study as a doctoral program in six semesters or postgraduate specialist 
study in a period of three semesters.

 Undergraduate study of the module of Industrial Engineering and 
Management (BS) 

 Graduate study of the module of Industrial Engineering and Management 
(MS)

 Postgraduate specialist study of the module of Industrial Engineering and 
Management and module PLM

 Postgraduate doctoral study of the module of Industrial Engineering and 
Management (PhD) 



Research
 In the organized scientific and research program, members of the Department are/were

participating in several research projects funded by the Ministry of Science, Education and 
Sports or funded by the industrial entities.

 EU TEMPUS project: Consortium TEMPUS IV JPCR_144959, "Master Studies and Continuing Education Network for Product
Lifecycle Management with Sustainable Production", 2009-2011, main researcher in CRO: prof. dr.sc. Predrag Ćosić, coordinator to 
the EU: prof.dr.sc. Franco Lombardi, Torino. 

 Bilateral project: The bilateral Slovenian-Croatian project "Virtual Manufacturing – Step to Competivity and Sustainable
Development", (2007-2008); project supported Slovenian and Croatian cooperation in science, and it was funded by Ministry of
Science, Education and Sports and Slovenian Research Agency (ARSS), Main researcher of the Croatian part of the project: prof. 
dr.sc. Predrag Ćosić. 

 Scientific projects:
 1. Effects of production process on competitiveness and sustainable development, 2007- , Zagreb, prof.dr.sc. Predrag Ćosić. 
 2. Intelligent process planning and reengineering, 2004-2006, Zagreb, main researcher: doc. dr.sc. Predrag Ćosić. 
 3. Dynamic modeling of logistics systems, 2002-2006, main researcher: prof.dr.sc.Čedomir Oluić. 
 4. New models of managing production and bussines of SME's, 2003-2006, Zagreb, main researcher: prof.dr.sc. Nikola Šakić.
 5. Managing producton by using artificial intelligence, 1997-2001, Zagreb, main researcher: prof.dr.sc. Nikola Šakić. 

 Industrial projects
 Business improvement of SME applying LEAN system, 2011., prof.dr.sc. Nedeljko Štefanić
 Pilot project for promotion of entrepreneurship, 2012., prof.dr.sc. Nedeljko Štefanić
 Lean and green services, 2012., prof.dr.sc. Nedeljko Štefanić
 Sigma + program (green belts), 2010. - 2011., Končar Power Transformers, prof.dr.sc. Nikola Šakić
 Sigma + program (black belts), 2011. - 2012., Končar Power Transformers, prof.dr.sc. Nikola Šakić
 Analysis of process and organization , 2012. , ZGOS d.o.o., prof. dr. sc. Nedeljko Štefanić



Fields of research and education
 A. Field of production control:

 Production management (planning and control)
 LEAN and Six Sigma methodology
 Statistical analysis of production process characteristics 
 Design and analysis of experiments - experimental 

optimization 
 Establishing, evaluating and improving production strategy
 Maintenance and reliability of technical systems
 Operations research in production engineering
 Multi-criteria decision making
 Information systems for production



Fields of research and education
 B. Field of production design:

 Process planning

 Work Study and Ergonomics 

 PLM concept

 Sustainable production

 Engineering logistics (MH, modeling and simulation)

 Facilities design (manufacturing plants, warehouses)

 (Green) Supply Chain Management



Fields of research and education
 C. Field of sociology:

 Sociology in industrial environment

 Ethics in engineering and sustainable development

 Information society



Planned actions/projects:
 Establishing a center for production management –

Laboratory of PM – knowledge transfer, projects

 Establishing a center for logistics (simulation modeling)

 Project - Decision support in process and production 
planning for achieving sustainable production

 Establishing a Sociological classroom related to project:
Impact of social aspects of organization on employees in 
the industry



Lean journey



2005. EXPO Japan



2005. TOYOTA Factory visit



2008. ADRIS Foundation donation



2008. MIT visit (Boston, USA)



24.04.2009. First LEAN seminar in Croatia



17.11.2009. LEAN MANAGMENT INTIATIVE founded



2011. LEAN implementation - KPT



15.11.2011. CREDIZ with TOYOTA



16.11.2011. GALP 2011



2012. LEAN & GREEN – Novi Feromont



2012. CREDIZ activities



2012. LEC (Norfolk, USA)



2012. GALP 2012



LEAN Case study - KPT



KPT – Value Stream Mapping

OBJECTIVES

 Education on VSM, Process 

Mapping and LEAN Management

 Skills adopting in process and 

VSM mapping

 Implementation of acquired 

knowledge on real example(KPT 

- CHEVIRE 100 MVA)

 Team approach to process 

improvement

 LEAN Improvements Team

RESULTS

 VSM Current State

 Spaghetti diagram

 Functional Process Map

 Identified opportunities for 

improvements

 Defined metrics

 Plan for future activities



KPT – VSM Current Analysis

Improvements possibilities

 Space shortage for cut metal 
sheets

 Too often schedule change what 
affects efficiency of cutting 

 Waiting of active parts assembly 

 Production process efficiency  30,7 
% 

 Preparation of Isolation – finished 2 
months before

 Defect  isolation parts - rework 

 Unsorted isolation material

 3 – 4 days of inventory in 
assembly area

Metrics

 Production Cycle Time 

[Days]

 Processing Time [h, days]

 Overtime Per Employee 

[h]

 Utilization of Resources 

[%]

 Work In Process

 Rework Rate [%]



KPT – Spaghetti diagram



KPT – Spaghetti diagram

Metrics

• Transportation routes 

lenght [m]

• Availability and 

interdependence of 

gantry cranes [%]

• Buffer space [m2]

Analysis

• Reverse material flow

• Unequal material flow in 

some departments 

(specially in assembly 

department)

• Additional transport is 

needed what causes 

waiting and disturbance

of production process



Potential improvements

VSM

 Process planning (i.e. Cutting 

department)

 Work procedures and reporting 

about defects and disturbances

 Constrained inventory space for 

parts processed on GEORG)

 Reverse material flow after core 

bandaging

 Packing of isolation material for 

wiring department and rework of 

isolations

 Waiting for assembling active 

parts

 Assembly line balancing

Process Mapping

 Multiplied data input in the 

system

 Not enough defined demands at 

the beginning

 Correct and timeliness data input 

in SAP

 Standardization of Plates 

marking process

 Managing of direct improvement 

proposal

 Improvement of design process

 Business process optimization

 Departments communication



ImprovementsTeam

External Support
(N. Štefanić, I. Veža)Internal Corporate Support 

(T. Zeinzinger)

VSM Sponzor
(I. Milčić, R. Stücklschweiger)

VSM Manager
(I. Zagorec)

VSM Champion (P. Belužić) PM Champion (I. Roketinec)

VSM / PM TEAM Members 
(25 people)



Possible savings calculation

Savings after VSM analysis(world 
expirience)

PCT [days] ↘ 25 % - 40 %

DCT [h]      ↘ 25 % - 40 %

Savings:

10.2 mill €

16.32 mill €



Possible savings calculation





BEST BUISNESS PLAN, 2013.

BEST BUISNESS PLAN, 2012. BEST BUISNESS PLAN, 2011.



LOCALITIES AND MONUMENTS ON THE UNESCO WORLD HERITAGE LIST

Dubrovnik  - old town
Trogir – romanic city

Plitvice Lakes

Eufrasian basilica - Poreč

Diokletian`s palace - Split

Šibenik cathedral



"On the last day of the Creation God desired to crown His work,

and thus created Kornati Islands out of tears, stars and breath.“ (George Bernard Shaw)



islands - sea
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