
This Project is funded by the European Union 

SWIM and Horizon 2020 Support Mechanism 
Working for a Sustainable Mediterranean, Caring for our Future 

Presented by:  

Mr. Paris FOKAIDES, Dr.-Ing., Lecturer,  
School of Engineering, Frederick University, Cyprus 

 

SWIM and Horizon 2020 SM EFH-IL-2 

07/11/2017, Tel-Aviv, Israel   

 

                                                                                       

 

 

 

SWIM-H2020 SM EFH-IL-2  
Waste to Energy Exploitation of Olive Mills Waste Streams 



1. European Acquis: Waste Management, Promotion of Energy 
Production with the use of Renewable Energy 

 

2. Waste to Energy Technologies for Exploitation of Olive Mill Solid 
Waste (OMSW) 

 

3. Pilot station for OMSW pelleting 

 

4. Israel - Cyprus - Greece Energy Relations: Collaboration Perspectives 
for the Future 

Presentation Structure 



European Directive 2009/28 on the promotion of the use of energy 
from renewable sources  

 

 The EU's Renewable energy directive sets a binding target of 20% final 
energy consumption from renewable sources by 2020. To achieve this, EU 
countries have committed to reaching their own national renewables 
targets ranging from 10% in Malta to 49% in Sweden. They are also each 
required to have at least 10% of their transport fuels come from 
renewable sources by 2020. 

 

 All EU countries have adopted national renewable energy action plans 
showing what actions they intend to take to meet their renewables 
targets. These plans include sectorial targets for electricity, heating and 
cooling, and transport; planned policy measures; the different mix of 
renewables technologies they expect to employ; and the planned use of 
cooperation mechanisms. 
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European Directive 2009/28 on the promotion of the use of energy 
from renewable sources – National Action Plans  

1. European Acquis: Waste Management, Promotion of 
Energy Production with the use of Renewable Energy 

Link 

https://ec.europa.eu/energy/en/topics/renewable-energy/national-action-plans


European Directive 2009/28 on the promotion of the use of energy 
from renewable sources – Cyprus National Action Plan 
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Renewable Energy Technology Units connected to the Grid  

– Cyprus September 2017 

1. European Acquis: Waste Management, Promotion of 
Energy Production with the use of Renewable Energy 

Wind PV ST Biogas Total 
Units 6 1931 0 14 1951 
Capacity [MW] 157.5 70.6 0 9.7 237.8 
Production [MWh] 1353121 413301 0 304045 2070467 

Link 

https://www.cera.org.cy/Templates/00001/data/hlektrismos/ape/ape-statistika.pdf


European Directive 2009/28 on the promotion of the use of energy 
from renewable sources – EU Production by Fuel 1990-2014  
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Energy Dynamics in Cyprus 

1. European Acquis: Waste Management, Promotion of 
Energy Production with the use of Renewable Energy 



Definition of Renewable Energy 

 

 ‘Energy from renewable sources’ means energy from renewable non-fossil 
sources, namely wind, solar, aerothermal, geothermal, hydrothermal and 
ocean energy, hydropower, biomass, landfill gas, sewage treatment plant 
gas and biogases; 

 ‘Biomass’ means the biodegradable fraction of products, waste and 
residues from biological origin from agriculture (including vegetal and 
animal substances), forestry and related industries including fisheries and 
aquaculture, as well as the biodegradable fraction of industrial and 
municipal waste; 
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Biogas Plants in Europe (2015) 
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Biogas Map of Cyprus 

1. European Acquis: Waste Management, Promotion of 
Energy Production with the use of Renewable Energy 

Link 

https://www.google.com/maps/d/viewer?mid=14ENbvIcAsGkuDEr0g0Dy5eUW6J0&hl=en_US&ll=35.15209779743132,33.401257359374995&z=9


Waste to Energy Technologies 

2. Waste to Energy Technologies for Exploitation of Olive 
Mill Solid Waste (OMSW) 

Link 

https://www.google.com/maps/d/viewer?mid=14ENbvIcAsGkuDEr0g0Dy5eUW6J0&hl=en_US&ll=35.15209779743132,33.401257359374995&z=9


Waste to Energy Technologies - OMSW 

2. Waste to Energy Technologies for Exploitation of Olive 
Mill Solid Waste (OMSW) 

E. Christoforou, P.A. Fokaides / Waste Management 49 (2016) 346–363 



Olive Mill Solid Waste 

2. Waste to Energy Technologies for Exploitation of Olive 
Mill Solid Waste (OMSW) 

J Therm Anal Calorim (2014) 118:1789–1796 



Elemental and Proximal Analysis Standardized Methods for Solid Biofuels 

2. Waste to Energy Technologies for Exploitation of Olive 
Mill Solid Waste (OMSW) 

Fokaides, P.A. (2017). Energy recovery alternatives for the sustainable management of olive oil industry. In Olive 
Mill Waste, Recent Advances for Sustainable Management (pp 79–96). Academic Press. 



Solid biofuels – Fuel specifications and classes (ISO 17225-1:2014) 
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Solid biofuels – Fuel specifications and classes (ISO 17225-1:2014) 

2. Waste to Energy Technologies for Exploitation of Olive 
Mill Solid Waste (OMSW) 



OMSW Moisture Content and Elemental Analysis 

2. Waste to Energy Technologies for Exploitation of Olive 
Mill Solid Waste (OMSW) 

J Therm Anal Calorim (2014) 118:1789–1796 



OMSW Elemental Analysis and Calorific Value 
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J Therm Anal Calorim (2014) 118:1789–1796 



OMSW Collection and Processing – Life Cycle Assessment 
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OMSW Collection and Processing – Feasibility Assessment 
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OMSW Collection and Processing – Feasibility Assessment 

2. Waste to Energy Technologies for Exploitation of Olive 
Mill Solid Waste (OMSW) 

E. Christoforou et al. / Renewable Energy 96 (2016) 33-41 



OMSW Fast Pyrolysis – Exploitation Options 
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OMSW Gasification – Exploitation Options 
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2. Waste to Energy Technologies for Exploitation of Olive 
Mill Solid Waste (OMSW) 
Suggested Literature 
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3. Pilot station for OMSW pelleting 

Media Presentation 
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Cyprus Oil Exploitation Blocks 

4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 
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Projects of Common Interest (PCI) 
 

 Regulation (EU) No 347/2013 of the European Council sets out a process 
to establish on a two-yearly basis Union-wide lists of ‘Projects of Common 
Interest’ (PCIs) which will contribute towards the development of energy 
infrastructure networks in Europe.  

 Projects labelled as PCIs will benefit from improved regulatory treatment 
and may be eligible for funding under the Connecting Europe Facility. They 
shall also benefit from faster and more efficient permitting procedures. 

 Within this framework, EIA for PCIs and for transboundary projects come 
into discussion. 

4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 



Following energy priority corridors involve Cyprus: 
 North-South Interconnection East – Electricity 
 North-South Interconnection East – Gas 
 Southern Gas Corridor 

4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 
Euro-Asia Interconnector 



4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 
Euro-Asia Interconnector 



 The EuroAsia Interconnector will link the electrical systems of Israel, 
Cyprus and Greece (via Crete) through sub-marine DC cables and HVDC 
onshore stations in each country/location, and will have a capacity of 
2000 MW 

 The project creates an energy bridge between the two continents with a 
total length of the interconnector being approx. 1520 km, and creates a 
reliable alternative corridor for transferring electricity to Europe 

4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 
Euro-Asia Interconnector 



 The 287-kilometre (178 mi) cable will link Israel with Cyprus.  
 Cyprus will be connected with the Greek island of Crete. From Crete, an 

existing cable will be used for connection to Peloponnese in mainland 
Greece providing a connection to the pan-European electricity grid. 

 The total length of the interconnector will be about 540 nautical miles 
(1,000 km; 620 mi) and it would be laid depths of up to 2,000 metres 
(6,600 ft) under sea level. 

 It is expected to cost €1.5 billion, of which €500 million is the cost of the 
Israel–Cyprus link. 

4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 
Euro-Asia Interconnector 



 Ends the energy isolation of Cyprus as an EU member state 
 Creates the electricity highway from Israel-Cyprus-Crete-Greece (Europe) 

through which the European Union can securely be supplied with 
electricity produced by the gas reserves in Cyprus and Israel as well as 
from the available Renewable Energy Sources 

 Contributes to the target of the European Union for 10 % of electricity 
interconnection between Member States 

 Provides significant socio-economic benefits at the range of 10 billion 
euros. The expected cost of step one and step two of the project is 1.5 
billion euros and will be undertaken in full by EuroAsia Interconnector 

4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 
Euro-Asia Interconnector – Benefits for Cyprus 



4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 
East-Med Pipeline 



 The Eastern Mediterranean (EastMed) pipeline project relates to an 
offshore/onshore natural gas pipeline, directly connecting East 
Mediterranean resources to Greece via Cyprus and Crete that could:  
I. enhance Europe’s gas security of supply via diversification of 

counterparts, routes and sources;  
II. develop EU indigenous resources such as the offshore gas reserves 

around Cyprus and Greece; and  
III. promote the development of a South Mediterranean Gas Hub. 

 The project is being currently designed to transport up to 16 Bcm/y 
(billion cubic meters of gas per year) from the off-shore gas reserves in 
the Levantine Basin (Cyprus and Israel) as well as from the potential gas 
reserves in Greece.  

 The pipeline, in conjunction with the Poseidon and IGB pipelines, could 
supply gas to Italy and other South East European countries.  

4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 
East-Med Pipeline 



 The EastMed project current design envisages a 1.300 km offshore 
pipeline with various diameters (24÷32 inch) and a 600 km onshore 
pipeline (42 inch diameter). The pipeline, starts from the new natural gas 
discoveries in the East Mediterranean region and comprises the following 
sections: 
I. 200 km offshore pipeline stretching from Eastern Mediterranean 

sources to Cyprus; 
II. 700 km offshore pipeline connecting Cyprus to Crete Island; 
III. 400 km offshore pipeline from Crete to mainland Greece 

(Peloponnese); 
IV. 600 km onshore pipeline crossing Peloponnese and West Greece. 

 The EastMed pipeline is preliminarily designed to have exit points in 
Cyprus, Crete, mainland Greece as well as the connection point with the 
Poseidon pipeline.  

4. Israel - Cyprus - Greece Energy Relations: 
Collaboration Perspectives for the Future 
East-Med Pipeline 



 In 2015, with the support of the Cypriot, Greek and Italian Governments, 
the EastMed pipeline has been confirmed as Project of Common Interest 
(PCI), being included by the EU Commission in the second PCI list among 
the Southern Gas Corridor projects. 

 The EastMed project has also been included in the last Ten Years 
Development Plan (TYNDP), in line with the objective of the European 
Network Transportation System Operators of Gas (ENTSOG). 

 The project has been awarded in 2015 with European grants of 2 million 
euro through the Connecting Europe Facility (CEF) program necessary for 
the co-finance of the Pre-FEED activities. 

 In January 2016, after a Trilateral Summit held in Nicosia, the Prime 
Ministries of Cyprus, Israel and Greece issued a joint Declaration in which 
they confirmed the strong support to the EastMed project for the export 
of Eastern Mediterranean gas to continental Europe.  

4. Israel - Cyprus - Greece Energy Relations: 
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East-Med Pipeline 



Projects of Common Interest (PCI) – European Directive 2011/92 
 

 The European Directive 2011/92/EU on the assessment of the effects of 
public and private projects on the environment, known as the 
Environmental Impact Assessment (EIA) Directive, contains specific 
provisions for cases where a project carried out in a Member State is 
likely to have significant effects on the environment of another Member 
State (Article 7) 

 The 1991 UNECE Convention on Environmental Impact Assessment in a 
Transboundary Context, known as the Espoo Convention, introduces 
specific rules for the conduct of EIA of activities in the territory of a Party 
designated as the Party of origin and is likely to cause significant adverse 
cross-border effects in another Contracting Party, defined as the affected 
party. 
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Collaboration Perspectives for the Future 



Projects of Common Interest (PCI) – Espoo Convention 
 

 The Espoo Convention (1991) sets the rules for conducting an 
environmental impact assessment in a cross-border context. 

 The EU has ratified the Espoo Convention, which now forms an integral 
part of EU law and has priority over secondary legislation established 
under the Treaty on the Functioning of the European Union.  

 This means that EU legal provisions should be interpreted in accordance 
with the Espoo Convention. 

4. Israel - Cyprus - Greece Energy Relations: 
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www.swim-h2020.eu ; http://www.serg-web.com 
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https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/ 

 

SWIM-H2020 SM 

http://www.swim-h2020.eu/
http://www.swim-h2020.eu/
http://www.swim-h2020.eu/
http://www.serg-web.com/
http://www.serg-web.com/
http://www.serg-web.com/
mailto:info@swim-h2020.eu
mailto:info@swim-h2020.eu
mailto:info@swim-h2020.eu
mailto:eng.fp@frederick.ac.cy
https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/
https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/
https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/
https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/
https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/
https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/
https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/
https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/
https://www.facebook.com/Swim-H2020-SM-Project-517590438434444/


This Project is funded by the European Union 

SWIM and Horizon 2020 Support Mechanism 
Working for a Sustainable Mediterranean, Caring for our Future 

Thank you for your attention. 
 

 

 

 


