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Summary

The starting point of this diploma thesis was the description of the concept of energy storage
through pumped hydroelectric storage in the study area, as presented by the Deputy Mayor of
Limnii Mantoudi Agia Anna, Mr. Angés Konstantinakis, to &Givos Sargentis in August

2026. The location and potential of the project under consideration were examined during a site
visit conducted with Deputy Blyor Angelos Konstantinakisjyes Sargentis, and Professors
Dimitris Koutsoyiannis and Nikos Mamassis on August 2626, at the project site. Drone
flights and detailed photographic documentation of the area provided the first data for an overall
assessment of the site.

The digital el evation model of the area (g
we would like to thank Ms. Eleonora Tounousidou and Messrs. Spyros Kaggelaris and Christos
Christodoulou for their support. Subsequently, the preparation of thenpiploma thesis was
proposed, which was structured as follows:

The analysis begins with the presentation of the theoretical framework, which examines the
global and national course of energy transition, the concept and levels of energy autonomy, the
challenges arising from the stochastic nature of RES, and the Iantigartance of energy
storage for ensuring system stability and reliability.

Subsequently, the energy demand of the municipality is analyzed through the estimation of
annual and seasonal consumptiased on demographand climaticparameters. Particular
emphasis is placed on the examination of periodicity and autocorrelation patterns, as well as on
demand forecasting through time series anal
energy potentiad solar, wind, and hy@dynamicd is conducted, employing geospatial
analysis to identify optimal installation sites.

The core part of the study presents a case study of a hybrid energy system combining
photovoltaic generation with pumpatbrage hydropower. The required installed capacity,
storage volume, land area, and elevation difference are calculated, aimingytoalesitural
storage system (fAnatur al batteryodo) capabl e
demand periods. Furthermore, the technical design and sizing of the hydroelectric component
are analyzed, including the selection of the natural cafdtythe upper reservoir, the
development of water balance models, the estimation of hydraulic losses, and the assessment
of overall energy efficiency.

Finally, a preliminary project budget is estimated using an empirical cost relationship per cubic
meter of reservoir volume, derived from comparative data on existing Greek projects, thus
providing an initial economic assessment. The findings highlightettienical feasibility and
economic viability of the proposed model, establishing it as a reference framework for
mountainous and insular regions, and contributing to the national strategy for sustainable
development.
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Reservoir  Storage capacity (hm’) Hydroelectric factory
Minimum Maximum Basin Condition Number of Installed power (MW)
units
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Stratos 60.0 70.2 Acheloos Operating 2 156
Pyli 217 68.7 Pinios Designed 2 260
Mouzaki 54.4 237.2 Pinios Designed 2 270
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Build virtual point cloud (VPC)
Merge

@ Vector coverage
Dissclve coverage:

@ Vector general
Merge vector layers

@ Vector geometry
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Parameters | Log
Input layers

Grab pseudocolor table from first layer

Place each input file into a separate band
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Int32 v
P Advanced Parameters
Mmerged
Merge lines s
& opAL
~ Raster miscellaneous

F Merge

| Open output file after running algorithm

GDAL/OGR console call
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& Contour
G Mesh Parameters | Log
Export contours
& GDaL
= Raster extraction B Merged [1
@& Contour

Tnput layer

Band number
@ Contour Polygons
gand 1 (Gray)
Interval between contour lines
& r.contour
@ rsurf.contour
= Vector (v.%) Attribute name (If not set, no elevation atiribute is attached) (optional)

10,000000

@ viidar.growing Ty
Offset from zero relative to which to interpret intervals [optional]

0,000000

b Advanced Parameters

Contours

V' Open output file after running algorithm

(GDAL/OGR cansole cal

Advanced ~ | | Run as Batch Process,

38,770553 23,4345 Coordinate| 38,77571° 23.48405° | Scale 17567 | v | @ Magnifier 100% 3 Romtion  0,0° 3 V Render @epsciazze @
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K 5 o B.32Goto CoordinateGIS

¢ Uszssafhodid Uesg gyeelUUpsesi UgsUesoci 0203
UUeosUgUey; U aUs Udd eoac 3 ddntiff Resulfs(View s Batells ¢ U
IndentifyResult3fh * *d GUa3U0O0Us GUsd “~U; Y oYUy U Usoes.

( *teliko gis — QGIS = o X
Project Edit View Layer Settings Plugins Vector Raster Web Mesh Progessing Help

= N os o w3 G ) ] ~ —

8 < ma U PP 2~ & Id e ~ v A & X =g

il

R@QV.ZwBWR Q- Qe 2 B
RE-N GG e ey [T

Identify Results

2 o 2l - 8
Feature Value
~ Merged 0
~ Merged
Band 1 128.3435
» (Derived)

Mode | Current Layer
View | Tree

Layers | ldentfy Results
+ Rotation 0,0° 3 v Render ®epsciaize @

Coordinate | 38,78111° 23,50406° | Scale|1:7286 |~ | @& Maonifier 100%

Identifying done.
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Mode | Current Layer

View  Tree
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