CARDIFF

UNIVERSITY
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Case study: Optimization of a sustainable electricity supply system for the Mediterranean islands

Energy remoteness is defined both by its causes, which include being disconnected from central infrastructure, and by its symptoms, such as reliance on 6,000
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using electrically driven GSHP or WSHP in the coastal areas with COP>4 (IEA 2011),

aesthetic parameters. The PV modules are distributed

Fig. 1: Ios island within the Cyclades complex, Greece instead of oil. Solar collectors will be used for the preparation of DHW with a small aklia island.

contribution by heat pumps for some days in winter. The estimated figures for energy in dispersed PV systems in the urban environment and

demand in the household sector are presented in Figure 2. The monthly values of three centralised plants. This will result to higher
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electricity demand in the medium term are presented in Figure 3. reliability and lower aesthetic impact. The special

conditions of the traditional settlements and the
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Fig. 2: Current and projected energy consumption by energy carriers (in total 23,310MWh/y, peak demand 7.5MW) © pump storage- and distributed storage systems with batteries in each 668
..3 household or by using the battery pack of the electric cars seems to be T
— 8,00 L
?o The abundant solar radiation in Greece is a really motivating factor for solar energy exploitation through solar thermal collectors and solar PV. Solar > the best combination for the electricity system. Both types of g storage losses
c ; thermal collectors constitute a simple, direct and inexpensive technology for DHW production, providing high efficiency, reliability and a rather rational =0 distributed storage systems can be managed by advanced control * 6,00 - —wind
. q 2. q q c q 3 q q solar PV
B L use of the energy source (IEA 2011). Regarding GSHP, their introduction for space heating and cooling constitutes a highly sustainable approach. GSHP g : : : : |
o 0 ; : : : : . . . strategies based on Smart Grids, which are expected to be playing a 4,00 1 ——import from Paros
@ could also contribute in supplementary heat production during some cloudy winter days for DHW production. As regards electricity generation, solar and v : _ -
£ wp Wind are rather complementary energy sources, so a combination of both seems to be beneficial in terms of generating electricity on a 24-hour basis © more and more important role in the future. The flexibility of the g @ =~
o & overthe year. = demand and forecasting weather models are also necessary for an . A
g _O Based on the above, advanced GSHP or WSHP powered by RES electricity are assumed to be used for residences’ space heating and cooling, while solar "g efficient system management. A daily load curve for a summer day in 88888888888888888888888S5s
o o thermal collectors are assumed to be covering nearly 100% of the energy demand for DHW. The introduction of such systems will result to a significant W the middle of August s illustrated in Figure 6. .
W O reduction of the energy consumption, without affecting the comfort level of the users. A small contribution from biomass will continue. Fig. 6: Concept of solar energy storage

References

Katerina Chatzivasileiadi _ : : : :
. . . . . Dantzig, G.B. and Thapa, M.N. 2003. Linear Programming 2: Theory and Extensions. New York: Springer.
e-mail: Chatzivasileiad IA@ cardiff.ac.uk International Energy Agency (IEA) 2011. Technology roadmap. Energy efficient buildings: heating and cooling equipment. Paris, France: IEA Publications.

. . . . International Energy Agency Renewable Energy Technology Deployment (IEA-RETD) 2012. Renewable energies for remote areas and islands (REMOTE).
WQISh SChOOI Of Archltecture, Ca rdlﬁ: U nlverSIty Katsikeas, P. and Dimeas, A. 2011. Data provided by the Public Power Corporation, Greece.



