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The international trend towards cleaner fuels and carbon footprint minimisation puts a 
severe pressure on the prospects of the oil and gas companies worldwide. Commitment 
in knowledge development and innovation are required in  severe conditions and 
call for collaboration with Universities and Research Centres.  The objective of the 
present work is to describe the main parameters, the design and implementation issues 
and the future prospects of a successful collaboration between an energy industrial 
group and a University in an innovative Postgraduate MSc Course in Oil and Gas 
Process Systems Engineering. 
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Oil industry is one of the biggest and most important industries in the world with a 
crucial role in energy market in the future. The international trend towards cleaner fuels 
and carbon footprint minimisation puts a severe pressure on the prospects of the oil and 
gas companies worldwide. However, the continuous development of new products with 
better environmental behaviour, the important projects of oil and gas transportation, the 
excellent competitiveness of the refining units make this field interesting and attractive 
with very good research, development and innovation prospects.  
The Mechanical Engineering Department of the University of West Attica, in 
collaboration with Hellenic Petroleum Group of Companies and Aspropyrgos 
Municipality have recently developed a Postgraduate Program MSc Oil and Gas 

ostgraduate Course is to 
provide students with a scientific background and extensive integrated and applied 
knowledge in hydrocarbons engineering and enable them to develop a successful career 
in the oil and gas process and supply chain management companies. Furthermore, the 
well-educated and trained professionals will be able to advance the communication of 
the local and regional authorities with these sectoral companies for the benefit of the 
society. 
The postgraduate course leads to a Master of Science (MSc) degree and intends to 
educate professionals in the fields of oil and gas processing, storage, supply chain 
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management as well as in the new hydrocarbon fuel products and their applications in 
the light of the international pressure towards clean fuels and minimisation of the 
carbon footprint, the associated downstream processing technologies, operations and 
economics; process safety and operations integrity; and methods for the optimal design 
and operation of process systems. Furthermore, students will have learnt about the 
general economics of the energy sector, oil and gas production, transportation and 
logistics. In addition, advanced and practical knowledge related to the environmental 
behaviour of oil and gas processes, as well as special know-how on the novel 
transportation projects will also have been gained after the completion of the course.  

2.1. The University of West Attica 
The University of West Attica - a newly developed University from the merging of two 
Technological Universities in the area of West Attica - has the vision to make 
collaborations with the organisations and industries in the area in order to support them 
with scientific knowledge and academic experience and, on the other hand, provide the 
University with the knowledge and experience of the real production world, interchange 
personnel and provide its students with a continuous contact with employment 
opportunities. The Department of Mechanical Engineering that participates in the 
Course development and implementation has a very successful track record in the 
design and operation of Postgraduate courses in the fields of energy and environmental 
technologies and business. 

2.2. Hellenic Petroleum Group of Companies 
Hellenic Petroleum is one of the leading energy groups in South East Europe with 
activities spanning across the energy value chain and presence in six countries. The 
Group s wide range of activities include: Supply, refining and trading of petroleum 
products both in Greece and abroad, Fuels marketing, Petrochemicals, chemicals 
production and trading, Oil and gas exploration and production, Power generation and 
natural gas, Renewable energy sources  and Engineering services.  
Hellenic Petroleum is one of the top 100 pioneer energy groups worldwide.  The most 
significant vision of HELPE Group is the successful transition to a new competitive 
production model of sustainable development in the framework of Industry 4.0 and 
digitalisation critical changes. The main directions towards this new era are the 3Ds 
(HELPE, a): Decarbonisation, decentralization and digitalisation. Furthermore, HELPE 
adapts the model of the Knowledge Triangle (Figure 1, HELPE a) for the transition 
towards the Knowledge Society and  to that effect  encourages strategic alliances with 
Universities and Research Centers. The company is pioneer in the country in that 
respect also collaborating practically with most Universities and Research Centers.  

2.3. Aspropyrgos Municipality 
Aspropyrgos Municipality is very much interested in the development of this specific 
PG Course since Aspropyrgos is the area of Greece with the most significant 
hydrocarbons production plants and industries. Therefore, a number of employees are 
recruited from the area in these plants and there is a high interest for developing 
qualified scientists and engineers able to contribute to the optimal operation of these 
plants. Furthermore, the municipality communicates and cooperates in many respects 
with these companies; therefore, qualified human resources are required in various other 
relevant job positions that will be able to understand the complex issues for the mutual 
benefit of the companies and the local society. 



Knowledge Tranfer, Experiences and Prospects fro the Cooperation 
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The need for continuous innovation and development of new knowledge and novel 
technologies in the oil and gas sector has been recognised from the largest companies 
worldwide. A great experience concerning the collaboration between Universities and 
oil and gas companies has been already recorded, leading to strategic alliances with 
world class quality measurable benefits for both sides.  
As an example of the best practices worldwide, ExxonMobil cooperates with the best 
universities in USA in education and research. For example, in their cooperation with 
Princeton University they run five projects that focus on solar and battery technologies, 
plasma physics, Arctic sea-ice modeling, and the impact of carbon dioxide absorption 

). They also announced a 
$15 million investment as a leading member of the University of Texas at Austin 
Energy Institute to pursue technologies to help meet growing energy demand while 
reducing environmental impacts and the risk of climate change. Research projects are 
expected to cover a range of emerging technologies and will take advantage of the 

 renewable energy, battery technologies and power grid 
modeling.  
Scientists from ExxonMobil and the Georgia Institute of Technology have developed a 
potentially revolutionary new technology that could significantly reduce the amount of 
energy and emissions associated with manufacturing plastics. The University of 
Wisconsin-Madison and ExxonMobil continue to partner together to research the 
fundamental chemistry of converting biomass into transportation fuels. UW-Madison 
has long been known for its expertise in biomass conversion.  
ExxonMobil is also a founding member of the Global Climate and Energy Project at 
Stanford University. In addition, the company is funding a broad portfolio of biofuels 
research programs including our ongoing efforts on algae as well as programs on 
converting alternative, non-food based biomass feedstocks, such as cellulosic biomass, 
to advanced biofuels.  

Expanding its collaboration with Greek Universities, Hellenic Petroleum has launched 
along with the Mechanical Engineering Department of the University of West Attica 

a scientific background and extensive integrated and applied knowledge in 
hydrocarbons engineering and enable them to develop a successful career in the oil and 
gas process and supply chain management companies. Furthermore, the well-educated 
and trained professionals will be able to advance the communication of the local and 
regional authorities with these sectoral companies for the benefit of the society. 
In West Attica region, where the University of West Attica is located, the largest 
hydrocarbons processing production units are sited (Aspropyrgos and Elefsina 
Refineries of HELPE, Pachi - Megara installations, Aspropyrgos and Elefsina Docks, 
DEPA installations, Revythousa LNG Plant, EPA of Attica, DESFA etc.). In the context 
of the above discussion, the need of a new course is dictated by at least three reasons: 
1. The geographical region of Attica as mentioned above.
2. The innovative characteristics of the program content that combines technologies,

operations, economical and business issues.
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3. The fact that participation of a local communities and societies and the most
important sectoral companies in the design and organisation of the course.

The students of the PG Course will need to attend successfully eight taught Modules 
(Table 1) and carry out a research project (Dissertation) as well as a two months 
Practical Industrial Placement that will be organised for the students.  
Table 1: Structure and Contents of Oil and Gas PSE Postgraduate Course 

Structure and Contents of Oil and Gas PSE Postgraduate Course 

Conventional and Renewable Energy Technologies  
Basics of Refinery Processes 
Process Safety in Hydrocarbons Processes-Risk Assessment  

Economics of Petroleum & Natural Gas/ Hydrocarbons Business  Evaluation of Investments 
Advanced Process Control in Oil Refineries  Digital Transformation  
Design and Operations of Refinery Processes  
Attendance of two advanced seminars or Specialized Lectures or Conferences 

Supply Chain Management in Oil and Gas Industries 
Selection of two between the following Modules 
Environmental Technologies  Sustainable Development Applications 
Optimisation and Decision Making in Oil and Gas Process Engineering  
Strategic Management and Business Planning for the Oil Industries 
Process Modelling and Simulation  
Natural Gas Processing, Transportation and Distribution 

Industrial Placement and Research Dissertation 

Hellenic Petroleum as the partner in the course organisation has contributed 
substantially not only in the design and the development and the curriculum of the 
Course but also with the experienced high level employees has undertaken a very large 
percentage of the Modules implementation (Figure 2, CSR of HELPE, HELPE b).  

The oil and gas sector faces very serious and emerging issues, such as the digital 
transformation with special focus in the supply chain. Digital transformation can be 
used to refer to any element of technical progression within a company that utilises 
digital technology (Mahdi Asghari et al, 2013). There has been an active push for oil 
and gas companies to embrace the digital revolution, and as a result, the previously 
slow-to-adapt industry is now at the forefront of many types of emergent technology  
including artificial intelligence, augmented reality, and the Industrial Internet of things.  
As an asset-heavy industry, the oil and gas sector has been in immense need for digital 
operations for decades  but the cost and difficulty of properly implementing a strategy 
in such a hardware-intensive environment has slowed progress in the past. Digital 
transformation is no longer an option that some companies are choosing to pursue  it is 
rapidly becoming impossible to function without strategies in place. 
Furthermore, there is an important issue that needs to be considered more carefully and 
this is the digital integration of the entire supply chain. Reviews for the optimisation of 
a digitalised successful supply chain may be found in  Büyüközkan et al, 2018. 



The course under consideration icludes Modules completely focused in the PSE 
implementation in oil and gas industry. More specifically, the following courses are 
completely relevant to PSE.  

Advanced Process Control in Oil Refineries  Digital Transformation
Design and Operations of Refinery Processes
Supply Chain Management in Oil and Gas Industries
Optimisation and Decision Making in Oil and Gas Process Engineering
Process Modelling and Simulation
Natural Gas Processing, Transportation and Distribution

Figure 1: The Knowledge Triangle 
(HELPE, 2019, a)  

Figure 2: CSR of HELPE referring to the PG 
Course (HELPE, 2019, b)  

PSE methods and tools as well as the use of relevant software are included in the 
courses. In addition, specific and specialized themes of high added value will be 
included in the Module, either in the form of seminars, invited presentations or taught 
courses. Indicatively, the organisation of an advanced seminar concerning Oil Industry 
Digitalisation and one focused in the Supply Chain Optimisation in the digitalisation era 
are planned for spring 2020. 

�
The energy sector in Greece has very significant challenges to face in the future years. 
The ability to continuously innovate and be able to provide optimal technical, 
commercial and business solutions to the energy oil and gas industry is nowadays a 
necessity.  
The Energy Plan of the country for the future years include 44 billion euros investments 
for the next decade, mainly in RES and power and Natural Gas transmission networks. 
To respond to the needs for continuous innovation in a very rapidly changing (in 
technological and business respect) environment, energy companies need to make 
strategic collaborations with universities.   
There is not only the Postgraduate Course is only one of the collaboration fields that 
directs us towards the future. Within a global knowledge economy, there is more than 
ever a pressing need for strategic industry  academia partnerships that go much beyond 
the traditional funding of discrete programs. In that respect, the collaborating engineers 
of HELPE and UNIWA identify areas with the most scientific potential, particularly 
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strengths and interests in emerging energy 
technologies (conventional and RES)  in order to develop an Energy Consortium to link 
energy companies with UNIWA in schemes like forums and partnerships. 
The benefits of the companies joining an industry  university Consortium include:  

Continuous access to academics from many disciplinary areas and to well-trained
energy/hydrocarbons focused MSc, PhD Students and Post-Doctoral Researchers.
Opportunity to exploit research and development opportunities and guide research
and development towards their own business needs.
Collaboration offers possibilities for partnerships in research projects.
Links to other UNIWA Departments and specialised accredited Laboratories.
Opportunity to networking with other companies.
Privileged access to excellent quality postgraduate courses and intensive innovative
long life education programs focused in energy technologies and energy systems.

The key elements of a successful collaboration (Liew MS et al, 2015, adjusted) are 
shown in Table 2.  

Table 2: Benefits of an Energy  University Consortium  

Benefits to Academia Benefits to Energy Companies 

Access to the latest technologies and best 
practices   

Access to excellent quality of seminars and 
postgraduate courses  

Knowledge and experience transfer  Networking with other similar companies 
Larger pool of professionals for attending of 
seminars and postgraduate courses 

Access to new research ideas and R&D 
programs 

Access to real projects and test beds for new 
research ideas  

Access to specialised and very well educated 
personnel 

Access to real technical/ business problems  Access to other Departments academics  

A new successful collaboration in the development of a postgraduate course with very 
good prospects between the largest oil company of Greece and the University of West 
Attica has been described in the work. The Process Systems Engineering focus of the 
PG program with the continuous cooperation with a highly experienced and specialised 
PSE academic team in the University has provided the opportunity for further 
advancement of the already existing HELPE activities in the supply chain optimization, 
in the implementation of novel process modelling and simulation software as well as in 
the support of the company on their digitalization 
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