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IENE Background

Established in 2003 as a non-profit and non-governmental organization by a small
group of energy professionals active in the broad energy field

Headquarters: Athens, Greece
IENE’s activities cover 15 core countries in SE Europe and several in the periphery

IENE’s activities include:

Energy policy and geopolitics, production, transmission and distribution of electricity, hydrocarbons
(upstream, midstream and downstream), electricity (solid fuels, hydroelectricity and nuclear energy),
Renewable Energy Sources (RES), energy efficiency (transport, industry, buildings), hydrogen, energy
and transport, energy and the environment (“greenhouse” effect, climate change, CO2 emissions),
bioclimatic applications and energy conservation in the building sector, solid waste and sewage
management for heat and power generation, clean coal technologies for electricity generation
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Objectives

To provide a forum for the presentation and discussion of energy and
environmental issues

To encourage public debate on energy and related issues backed by fully
documented studies and analysis

To participate in public consultations at national and European level

To contribute in the formulation of energy policies at national, regional and
international level, especially in SE Europe

To provide professionals and the public at large with factual and unbiased
information on energy and the environment



IENE’s Mission and Vision

IENE’s mission is:

m To promote a broader understanding of the key energy and environmental
issues in the region

m To provide a permanent forum and a suitable platform for the exchange of
views and information

m To be open to professionals, companies and stakeholders who are actively
involved in the energy sector

IENE’s vision is to establish itself as the leading energy think tank in the region and
at the same time develop a highly credible and worthwhile range of services
covering information provision, research, assessment studies, sectorial surveys,
educational activities, event organisation and networking

m These services are offered primarily to its members, but also to government
and industry and energy professionals at large



Activities and Services provided by IENE

Documentation

Information provision and dissemination

Education (seminars, lectures, specialized courses and mid-career training)
Research and technological development

Participation in EU, international and regional programmes

Cooperation with national and international organizations and private entities
Cooperation with other S.E. European institutes and organizations

Event organisation (Conferences, Seminars, Workshops, Roundtables)




Renewable Energy Sources have been central to IENE’s
Activities

Since its inception RES have played a key role in the Institute’s activities and development
Since its start IENE has focused on RES related research studies, Working Papers and publications
Several of IENE’s founding member had long track record on RES work upon joining the Institute

Testing and development of solar water heating equipment, photovoltaics, wind energy research,
wind farm design and installation, related environmental studies, energy efficiency for households
and building applications are skills which many of IENE’s founding members and staff possessed

Over the years, IENE has conducted a whole series of conferences and workshops devoted to RES
where wind featured prominently

Those events included the 3 Delphi RES Symposiums, 23 annual Conferences on Energy and
Development, more than 20 regional Conferences and Energy Dialogue Meetings where RES and
wind were central to the agenda

Summing up it is SO0 no exaggeration to state that:

IENE by promoting constantly and consistently the need for increased RES applications, and
wind in particular, has to a certain extent influenced developments at policy level over the last
15 years.

IENE through its various pro RES activities has been a catalyst for greater RES penetration in
the country’s energy mix.




SE Europe Energy Outlook is a major study prepared and \———’/
published by the Institute since 2011
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WORKING PAPER
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WORKING PAPER

By Costis Stambolis
Executive Director, IENE

IENE Working Paper No21

“Greece’s Experience in Using EU Structural Funds
for Improving
the Energy Performance of Buildings™

This paper summarises the findings and conclusions of IENE's

Assassment Study on the use of EU Structural Funds for improving

the Energy Performance of Buildings in Graece for the period 2009-
2014 (IENE Study M13)

Athans, December 2014
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ADIENE Study Project (MAL)

By John Chadjivassiliadis and Costis Stambolis

Athens, February 2012
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Research and Applications on Flat Plate Solar Collectors
undertaken by IENE partners
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Solar Photovoltaic Installations designed and installed \_-—-/
by IENE partners




A major IENE Study (M45) on the
Energy Transition of the Island of Kastellorizo recently completed




The Design of a New Energy System for the Island —_
of Kastellorizo

High Penetration of available RES in
the energy mix: Solar and Wind
power

Domestic and|
Commercial
End-use of

Back-up

Diesel
.** || Generator

Uninterrupted electricity supply for
all consumers: Domestic and _— —
Commercial Consumption — I
Uninterrupted water supply: Genertionfl] ., ’(
uninterrupted coverage of electricity Demand

demand for desalination facilities
(flexibility through demand
response)

N

Improvement of Energy Efficiency: Utilization of non-electric RES (solar thermal) applications,
more energy efficient end-use devices, more efficient lamps for lighting of public spaces.

Energy
Storage
System

Desalination
and water
supply

Electric Mobility: coverage of EV
charging demand

Use of Energy Storage system: to achieve high RES penetration while ensuring security of supply.
Lithium-ion battery storage systems were the primary focus due to their continuously decreasing
cost, fast response (immediate high power supply) and sufficient storage capacity.




Sizing Methodology for the RES —
Energy Storage system for Kastellorizo Island |

Phase A Evaluation of available RES potential

Selection of RES system design criteria.

Selection of reference RES technologies

Development scenarios for the synthesis of power generating FO rmu | atlo n Of R ES I n Sta I I ed ca pa Clty
RES system. scenarios

Scenario Performance Analysis

Phase 8 Sizing of Electricity Storage system with
Selecti f domi t io for RES I{ . .
e e n the use of special modeling tool (“Bat-
”
3 on’).
Performance Analysis of RES generating system. Feedback Loop System Sl mu |at|0n a nd pe rfo rmance
‘ Adaptat.iun of RES ana Iysis
peneration infrastructure
based on system
Phase C performance
Sizing of Electricity Storage system with the use of special ’ H H H
modeling tool (-Bat.0p") System’s Performance Optimizations

Demand Side management (DSM)

Selection of storage system capabilities based on sensitivity pe rfO rmed for desa I | nation energy
analysis of Bat-Op modeling toal's results.
demand.

&

@

Reduction of electricity demand by
replacing electric water heaters with
solar thermal systems

Phase D

Simulation and performance analysis of the integrated Power
generation and Energy storage system.
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Figure 7.7 Flow diagram for the design process of the autonomous RES-storage system for the island of Megisti

|Kastellorizo)
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Sizing Methodology for the RES —

Energy Storage system for Kastellorizo Island |l
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Figure E3: Results of the optimal required (minimum) system battery capacity,
and the System’s Deficits and Energy Curtailment [kWh] for specific RES
penetration [%] using the Bat-Op software for January
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Figure E4: Performance of Integrated RES - Electricity Storage Power Sources for
January
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The New Energy System for the Island of Kastellorizo |
Proposed RES Power Generating Units

(a) Wind turbines (WT): 750 kW (3x 250kW)

(b) Photovoltaic Stations (PV): 2,300 kWp (monocrystalline PV )

(c) Back up diesel generators 1,000 kW (2 X 500 kW/600KVA)
(d) Li-ion Battery Energy Storage Systems 2 X 2.000 kWh/1.000 kW (C-rate 0.5)

Annual Electricity Demand and Power Generation of the Proposed System
4.722,3 MWh for 2025 (higher demand during the period June - October)
Annual Windpower Generation: 4.165 MWh
Annual Solar Power Generation: 3.882 MWh
Energy from RES utilized to cover the demand : 3.974,95 MWh
Electricity discharged from battery system : 433,49 MWh

Energy Curtailment of the RES system: 3.638 MWh (including battery charge/discharge losses)
Back-Up Diesel Generator: 312,9 MWh

RES Penetration

93.37% annually, with energy storage and DSM techniques for electricity demand for water
desalination 21
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Conclusions — Key points of the study

The problem of high electricity costs and high greenhouse gas emissions of electricity supply in
Kastellorizo Island can be addressed.

This solution is characterized by high CAPEX (5.5m) but also by very low running costs, stable
generation costs over a long period of time and higher security of energy supply.

High installed capacity of RES (3.05 MW) for the island's proposed system compared to the current
diesel power plant (1.45 MW). Li-ion Battery Energy Storage deals with the problem of
intermittent generation from RES by utilizing excess RES generation covering timely for low RES
performance and therefore increases penetration of RES (93.37%). The high solar potential and the
steady moderate wind profile indicated PV and Wind Turbines as the main generating units of the
island.

Energy Storage mainly exploits the excess solar power generation of the day during the night
hours, a phenomenon that is mainly enhanced in the summer months, in which wind turbines in
their rated output cannot meet the increased night demand, while it also contributes covering
electricity demand during short periods of low wind and cloudiness.

Regarding the adaptations of the legal framework for NIl energy systems, these should include
specific studies for each island separately, focusing on security of supply, oil dependence, high RES

penetration (70% - 90%) and thereby drastically reducing greenhouse gas emissions.
23
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