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(Laboratoire de Recherche en Electrotechnique et
Automatique, University of Dr Yahia Fares,
Medea); Muntaser Mohammed Al-sharfi
(Laboratoire de Eneries Reneouvlable et des
materiaux University of Dr Yahia Fares)

225-229

96

Possible legal forms for energy communities

Merilin Metsik (Taltech)*; Narmin Eynizada
(Taltech); Tarmo Kordtko (Taltech)

230-237

97

A Comparative Analysis of Machine Learning Based Power
Flow Study with Custom Made Open Source Python Codes

Bilal Ahmad (Royal Holloway)*; Onyema Nduka
(Royal Holloway)

238-243

101

Designing a Scalable Real-Time IoT Architecture for Smart
Agriculture Monitoring and Control

Vasiliy Orlov (Siberian Federal University);
Vasiliy Orlov (Reshetnev Siberian State University
of Science and Technology)*

244248

icSmartGrid 2025




13th IEEE International Conference on Smart Grid

May 27-29, 2025,Glasgow/United Kingdom

Design and optimization of a hybrid energy storage system

Izviye Fatimanur Tepe (Gazi University); Oguz

249-257

102 | using the Dandelion Optimization Algorithm in islanded rural | Tasdemir (Kirsehir Ahi Evran University); Erdal
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Sensor Data Creteil, Certes Lab.); Gilles LEFEBVRE
(University of Paris Est Creteil, Certes Lab.);
Aurélien Hazan (LISSI)
Enhanced MPPT Performance in PV-Based Water Pumping | Ruhi Zafer Caglayan (TED University); Korhan | 274-279
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(Bejaia  University); toufik rekioua (Bejaia
University); talit belhoul (Bejaia University); radia
abdelli (Bejaia University); samia bensmail (Bejaia
University); Djamila ziani (Bejaia University)

Abdelhakim Belkaid (Bejaia University)*; radia | 343-346
abdelli (Bejaia University); ahcene bouzida
Efficiency Enhancing of Doubly Fed Induction Generators (Bc?ulra. [?mversny), 1}ham1 . (_:olak '(Istl.nye.
122 Based Wind Turbines via Fuzzy Logic Controllers University); chafiaa serir (Bejaia University);
samia bensmail (Bejaia University); talit belhoul
(Bejaia  University); zahra mokrani (Bejaia
University)
Abdelhakim Belkaid (Bejaia University)*; samia | 347-350
bensmail (Bejaia University); chafiaa serir (Bejaia
Backsteping-based nolinear control of PMSG wind energy | University); Ilhami Colak (Istinye University);
123 : . .. R ;
conversion system talit belhoul (Bejaia University); zahra mokrani
(Bejaia  University); radia abdelli (Bejaia
University); djamila rekioua ( Bejaia University)
Integration of Renewable Energy Sources to Smart Grid Using | Naveen J, Trinadha Burle, Santhosha B M, | 351-357
124 | Machine Learning-Based Forecasting Models for Grid Stability | Polamarasetty Praveen Kumar, Rigana Begam,
Enhancement Dillip Kumar Sahoo
Ramakrishna nuvvula s s (NITTE NMAMIT); | 358-366
Polamarasetty Praveen Kumar (Department of
Al-Powered Production Forecasting and Optimization of Ele(?trlcal and Electronlcs_ Engineering, GMR
125 Energy Generation in Smart Grid Technologics Institute of Technology, Rajam, Andhra Pradesh,
India); Nayana Shetty (Department of Electrical
& Electronics Engineering  NMAM Institute of
Technology, Nitte University, Karkala)*
Ramakrishna nuvvula s s (NITTE NMAMIT); | 367-374
126 Design and Simulation of a Hybrid Smart Grid Energy System | Syed Riyaz ~Ahammed (NMAM Institute of
Using Edge Computing and IoT-Based Control Architectures | Technology, NITTE (Deemed to be University),
Karnataka, India)*
Ramakrishna nuvvula s s (NITTE NMAMIT)*; | 375-382
Deep Learning-Driven Novel Energy Conversion Frameworks Hushein . R. (Department .Of Electronics and
127 for Smart Grid Applications Communication Engineering Vel Tech
Ranagarajan Dr.Sagunthala R&D Institute of
Science and Technology, Chennai, India)
Ramakrishna nuvvula s s (NITTE NMAMIT); | 383-389
Performance Analysis of Smart Grid Energy Systems Under | Syed Riyaz Ahammed (Department of Electronics
128 | Varying Loads Using Digital Twin and Real-Time Data | & Communication Engineering NMAM Institute
Analytics of Technology, NITTE (Deemed to be
University), Karnataka, India )*
Ramakrishna nuvvula s s (NITTE NMAMIT); | 390-396
Bachina Harish Babu (VNR Vignana Jyothi
129 A Comparative Study of Computational Intelligence | Institute of Engineering and Technology
Algorithms for Fault Detection in Smart Grids Hyderabad, Telangana); Bachina Harish Babu
(VNR Vignana Jyothi Institute of Engineering and
Technology Hyderabad, Telangana)*
Optimized Power Delivery and Generation in Smart Grids 397-403
130 | Using Reinforcement Learning-Based Energy Dispatch | Ramakrishna nuvvulass (NITTE NMAMIT)*
Strategies
Ramakrishna nuvvula s s (NITTE NMAMIT); | 404-409
131 Secure and Scalable Distributed Power Energy Systems: A | Baseem Khan (Center of micro-grid and renew
Blockchain-Based Approach for Smart Grid Source Integration | energy, Huanjiang Laboratory, Zhuji, Shaoxing,
Zhejiang, China)*
Ramakrishna nuvvula s s (NITTE NMAMIT); | 410-415
| Big Data Analytics in Renewable Energy Management for Bachma Harlsh Babu FDepartment quutpmoblle
32 Intelligent Smart Grid Operation Engineering VNR Vignana Jyothi Institute of
Engineering and  Technology  Hyderabad,
Telangana, India)*
Polamarasetty Kumar (GMR Institute of | 416-421
133 Cybersecurity-Aware Control of Conventional Power Sources | Technology); Syed Riyaz Ahammed (NMAM
Integrated with Smart Grid Architectures Institute of Technology, NITTE (Deemed to be
University), Karnataka, India)*
Al-Driven . Multi-Objective  Optimization  for Energy Polamarasetty Kumar (GMR Institute  of 422-427
134 | Transformation from Renewable Sources to Smart Grid *
Infrastructure Technology)
135 Smart Grid Integration with Electric Vehicles: A Predictive 523112{2;?)?/ BaIcihuiE;arHar(iglMé bul?l;t;;uattime(r)lf 428-433

Energy Management System Using Federated Learning

of Automobile Engineering VNR Vignana Jyothi
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Institute of Engineering and Technology
Hyderabad, Telangana)*

Adaptive Energy Management Systems for Smart Grids: A

Polamarasetty Kumar (GMR Institute of
Technology); Baseem Khan (Center of micro-grid

434439

136 Hybrid Approach Using Machine Learning and IoT Integration grﬁgofi?leg‘? ;ILee:rj%Zr;gI:Iuérgilr?:)g; erl:r?;ﬁ;?srgr’lfhsuj ls’
nuvvula (nitte)*
Polamarasetty Kumar (GMR Institute of | 440-445
Decentralized Energy Management Systems for Renewable Technp logy); Raghaveqdra P (. Del?anment Of
137 Microgrids Using Multi-Agent Optimization Techniques Electrical & Electronics - Engineering  Ballari
Institute of Technology and Management, Ballari,
Karnataka)*
Polamarasetty Kumar (GMR Institute of | 446-451
Technology); Ramakrishna S S Nuvvula
138 Federated Learning-Based Energy Management Systems for | (Department of Electrical and Electronics
Privacy-Preserving Demand Forecasting in Smart Cities Engineering, NMAM Institute of Technology,
NITTE (Deemed to be University), Karnataka,
India)*
Polamarasetty Kumar (GMR Institute of | 452-459
Technology); Ramakrishna S S Nuvvula
139 Artificial Intelligence in Renewable Energy Systems | (Department of Electrical and Electronics
Optimizing Efficiency and Sustainability Engineering, NMAM Institute of Technology,
NITTE (Deemed to be University), Karnataka,
India)*
Polamarasetty Kumar (GMR Institute of | 460-468
14 Cloud Computing and Serverless Architectures Innovations and Technology)} Syed Riyaz Ahgm{ned (Departm?nt
0 Applications of Electrom'cs & Communication Engineering
NMAM Institute of Technology, NITTE (Deemed
to be University), Karkala, Karnataka, India, )*
Tapadyoti  Banerjee (Indian Institute of | 469-474
141 DoSAGE: Real-Time Detection of Signaling DoS-Attacks in | Technology = Kharagpur)*; Dipanwita Roy
Smart Grid Environment Chowdhury (Indian Institute of Technology
Kharagpur)
142 AI-Power.ed ‘Optimization of Antenna Arrays for Enhanced Riyaz Ahammed (Nitte University)* 475-481
Communication Performance
143 | Neural Network-Based Signal Processing in VLSI Circuits Riyaz Ahammed (Nitte University)* 482-488
144 Cybersecurity and Cryptography Protecting Information in the | Riyaz Ahammed (Nitte University); Piyush Kumar | 489-495
Digital Age (Nitte Meenakshi Institute of Technology)*
Sahithi ~ Donkina  Donkina  (Independent | 496-502
Researcher) George Mason University, Piyush
Kumar (Nitte Meenakshi Institute of Technology);
Balajee  Asish Brahmandam (Independent
Machine Learning for Predictive Maintenance in Power Researcher); V.mod Veeramachaneni (VH.IOd
145 Generation and Distribution Veeramachaneni Department of Information
Technology, Colorado Technical University,
USA); Riyaz Ahammed (Nitte University); Hari
Suresh Babu  Gummadi (Hari Suresh Babu
Gummadi  Independent Researcher; Narendra
Chennupati Independent Researcher
146 Rginforc_ement Learning for Autonomous Control in Renewable Riyaz Ahammed (Nitte University)* 503-509
Microgrids
Riyaz Ahammed (Nitte University); Hushein R | 510-517
Integrating Al and IoT for Smart Antenna Systems in 5G (Departrqent of Electronics anc} Communication
147 Networks Engineering Vel Tech Ranagarajan Dr.Sagunthala
R&D Institute of Science and Technology,
Chennai, India)*
143 ng];i)cel_seammg Applications in Embedded Systems and IoT Riyaz Ahammed (Nitte University)* 518-526
Optimal Energy Management and Scheduling of EV Charging P . . 527-533
150 Stations using Hybrid Integrated Energy System Badr Lami (Taibah University)*
Jetwadee Phanthanachai (Indian Institute Of| 534-541
Detection and Mitigation of False Data Injection Attacks in DC | Technology Roorkee )*; Prof. Manoj Tripathy
151 | Microgrids: A UIO, Luenberger Observer, and CNN-Based | (Indian Institute Of Technology Roorkee ); Dr.
Approach for 6DGUs Balakrishna Pamulaparthy (Emerging
Technologies, GE Grid Solutions)
152 Allocation of battery system storage with uncertainty renewable | Basim Albaaj (Gazi University); Orhan | 542-549
energy inside Modern Grids KAPLAN (Gazi University)*
Wind Power Prediction Analysis with Three-Layer Long Short- Meh met‘ Yesilbudak (Nevsehl'r Haci Bektas Veh' 330-554
155 . e . University)*; Mustafa Benli (Nevsehir Haci
Term Memory Models Based on Different Training Algorithms A
Bektas Veli University)

icSmartGrid 2025




13th IEEE International Conference on Smart Grid

May 27-29, 2025,Glasgow/United Kingdom

156 | Blockchain Enabled IoT Security For Smart Home Network G saisurlyaa .(Ar.nrlta University)*; G Ramsudhan | 555-560
(Amrita Unviersity)
Design and Comparative Analysis of CMOS, FS-GDI, and A . . sk . 561-566
157 | MGDI-Based Ripple Carry Adders for Low Power VLSI| O Saisuriyaa (Amrita University)*; Prathik Ram V
L (Amrita university)
Applications
Sanju M. Sathyan (RIT Kottayam); Aryanandiny | 567-570
158 Characteristics of Transformer Insulation with Renewable | B (RIT Kottayam); Johnson  Mathew (RIT
Energy Integration Kottayam); Nithin Raj (RIT, Kottayam)*; Binu
Sankar (KSEBL); Savitha Pillai S (RIT Kottayam)
Culturally Driven Renewable Energy Adoption: Cross- | Murat Akil (Aksaray University); Hafize Nurgul | 571-578
159 | Regional Insights and Strategies for Inclusive Energy | Durmus Senyapar (Gazi University); Ramazan
Transitions Bayindir (Gazi University)*
160 Global Energy Consumption Patterns: Economy, Sources and | Ilya Kleshko (M.F. Reshetnev Siberian State | 579-582
Climate Impacts University)*
Fault Location in Three Terminal Transmission Lines Using Devyani Valhdya (National Insntutg ofTechpology >83-586
161 i - Warangal )*; M. Nabab Alam (National Institute of
Artificial Neural Networks
Technology Warangal)
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162 | Imaginaries: Public Sentiment and Emotional Reception of | University); Mete Kagan Isikli (Gazi University);
Kawasaki’s CORLEO Ramazan Bayindir (Gazi University)*
High-Efficiency Lead-Free Dual-Absorber Perovskite Solar . e e Treas 594-598
163 | Cells Employing V20s and CdS Transport Layers: A SCAPS- Rukqn U'ddm.(Gam University)*; Hidir Duzkaya
1D Stud (Gazi University)
y
Andreas Stadler (Helmut Schmidt University)*; | 599-604
Maik Plenz (Helmut Schmidt
University/University of the Federal Armed Forces
Hamburg); Yuzhuo Fu (Helmut Schmidt
University/University of the Federal Armed Forces
Hamburg); Edgar Diego Gomez Anccas (Helmut
Schmidt University/University of the Federal
164 Power Hardware-in-the-Loop Test Bed for Al-based Grid | Armed Forces Hamburg); Sajad Solgi ( Helmut
Control Schmidt University/University of the Federal
Armed Forces Hamburg); Nils Pinke (Helmut
Schmidt University/University of the Federal
Armed Forces Hamburg); Amra Jahic (Helmut
Schmidt University/University of the Federal
Armed Forces Hamburg); Detlef Schulz (Helmut
Schmidt University/University of the Federal
Armed Forces Hamburg)
Solar energy forecasting based on ARIMA model: case study of | Alphousseyni Ndiaye ( Universite Alioune Diop | 605-609
166 .
the Ten Merina power plant, Senegal de Bambey-Senegal)*
Analysis of the stability o'f the electricity network integrating Alphousseyni Ndiaye ( Universite Alioune Diop 610-614
167 | renewable energy sources: case study of the Senelec network,
de Bambey-Senegal)*
Senegal
Aswath D (Amrita Vishwa Vidyapeetham, | 615-620
Coimbatore); Paidi Heamani (Amrita Vishwa
Vidyapeetham, Coimbatore); Akkiesh D (Amrita
. . . Vishwa Vidyapeetham, Coimbatore); Jai Dharsani
168 | Pedal Assisted Bicycle with BLDC Motor (Amrita Vishwa Vidyapeetham, Coimbatore);
Mohanrajan Rajendran (Amrita School of
Engineering  Coimbatore, = Amrita  Vishwa
Visyapeetham,)*
169 LSTM network for forecasting solar energy injected into the LV | Alphousseyni Ndiaye ( Universite Alioune Diop | 621-625
electricity grid: case study, Bokhol solar power plant, Senegal | de Bambey-Senegal)*
Abdelhakim Belkaid (Bejaia University)*; Ali|626-632
berboucha (Bejaia University); Said aissou (Bejaia
| Assessing the Contribution of Wind Generation to Grid Umversﬁy), 1lham1 co.la'k (Ist'myeA Ul.nversuy.),
70 Balancing Services Kamel djermouni (Bejaia University); Elyazid
amirouche (Bejaia University); kaci ghedamsi
(Bejaia University); Houssam Deboucha (Bejaia
University)
Korhan KAYISLI (Gazi University)*; Baha | 633-640
Toprak Sahin (Gazi University); Onur Ibrahim
172 | Comparative Analysis of Single Phase PFC methods IEJrnol%/lelisft(}}/iZl (l)j;l;eri(lti}; B{arngﬁ DSi?\}/ler(s(i}t?/Z)I;
Begum Asli Caliskan (Gazi University); Muslun
Sinan Kok (Gazi University)
173 Critical Infrastructure Security through Digital Twin Synergy | Seref Sagiroglu (Gazi University); Halil ibrahim | 641-649

and Explainable Anomaly Detection

Biilbiil (Gazi University); Erdal Bekiroglu (Gazi
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University); Erdal Irmak (Gazi University)*;
ismail Erkek (Gazi University)

174

Consumer Trust and Green Energy Marketing: Cultural
Dimensions and Strategic Frameworks

Ramazan Bayindir (Gazi University)*; Hafize
Nurgul Durmus Senyapar (Gazi University);
Mehmet Rida Tur (Batman University); Merve
Celik (Batman University)

650-656

175

Social Value of Energy Sources for Decentralized Generation

Moses  Kabeyi  (Durban  University  of
Technology)*; Oludolapo ~ Olanrewaju (Durban
University of Technology)

657-664

176

Technical Sustainability of Decentralized Energy Sources

Moses  Kabeyi  (Durban  University  of
Technology)*; Oludolapo  Olanrewaju (Durban
University of Technology)

665-671

177

Environmental Sustainability of Decentralized Energy Sources

Moses  Kabeyi  (Durban  University  of
Technology)*; Oludolapo Akanni  Olanrewaju
(Durban University of Technology)

672-678

178

Current and Future Trends In Energy Harvesting Technology
and Applications

Moses  Kabeyi  (Durban  University  of
Technology)*; Oludolapo Akanni Olanrewaju
(Durban University of Technology)

679-687

179

Energy Sources For Harvesting, Availability and Application

Moses  Kabeyi  (Durban  University  of
Technology)*; Oludolapo Olanrewaju (Durban
University of Technology)

688-693

181

Harmonic Distortion and Power Efficiency investigation in 7-
level Converter: New Scalar Modulation Approach

Joselyn Menye (GREAH Laboratory, Université
Le Havre)*; Mamadou Bailo-Camara (GREAH
Laboratory, Université Le Havre); Brayima Dakyo
(GREAH Laboratory, Université Le Havre); Ideal
Oscar Libouga (University of Douala, Douala);
Joseph Song-Manguelle (University of Quebec
Trois-Riviéres)

694-699

183

A classical-quantum transfer learning model for Disturbance
Detection in Power Systems

Batuhan Hangun (Yildiz Technical University)*;
Emine Akpinar (Yildiz Technical University);
Oguz Altun (Yildiz Technical University ); Onder
Eyecioglu (Bolu Abant Izzet Baysal University)

700-705

185

Designing and Integrating a Battery-Electrolyser Energy
System for Communities in Sub-Saharan Africa

Soustain Chigalu (Loughborough University);
devine matare (Renew'N'Able); Elizabeth Ashton
(Loughborough  University)*; John Barton
(Loughborough ~ University); Martin ~ Bliss
(Loughborough University); Matthew Brenton
(Loughborough University); Radoslav Andreev
(Monbat Group); Dani Strickland (Loughborough
University); Carl Telford (Consortium for Battery
Innovation); Jonathan Wilson (Loughborough
University); Toby Williams (Loughborough
University)

706-710

186

A model-based study of DC microgrids for rural community
electrification in Anambra State, Nigeria

Mmaduabuchukwu Kanu (Univer. Paris Est
Creteil)*; Mahamadou Abdou Tankari (Université
Paris Est Créteil); Pierre-Olivier Logerais
(Université Paris Est Créteil); Gilles Lefebvre
(Université Paris Est Créteil); Mustapha Karkri (
Université Paris Est Créteil)

711-716

187

Development and Field Evaluation of an Autonomous Solar
Monitoring System for Enhanced Photovoltaic Performance

Halah Al-saadi (Electrical Engineering Technical
College, Middle Technical University, Baghdad,
Iraq.)*; Ahmed Abid (Electrical Engineering
Technical College, Middle Technical University,
Baghdad, Iraq.); Adel Obed (Electrical
Engineering Technical College, Middle Technical
University, Baghdad, Iraq.)

717-722

188

Analysis of the Reactive Field and Potential of a Self-Cleaning
Coated Insulator

Abdelhakim Belkaid (Bejaia University)*; talit
belhoul (Bejaia University); chafiaa serir (Bejaia
University); Ilhami Colak (Istinye University);
zahra mokrani (Bejaia University); radia abdelli
(Bejaia  University); samia bensmail (Bejaia
University)

723-726

190

Predictive Analysis of Smart Grid Reliability Using Enhanced
Generator Metrics

Ilya Kleshko (M.F. Reshetnev Siberian State
University)*

727-730

191

Design and Implementation of a Hybrid Renewable Energy
System and Integrating with Grid

G saisuriyaa (Amrita University)*; Cheraraj IK
(Amrita University)

731-736

192

Extreme Weather Impacts on Microgrid Components: A
Critical Review Establishing Data-Driven Methods as the
Definitive Path Forward

Amirhossein Adib (Royal Holloway University of
London)*; Onyema Nduka (Royal Holloway
University of London )

737-742
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. . - L . .| Onder Eyecioglu (Bolu Abant Izzet Baysal | 743-747
193 Clustering Analysis for Stability Prediction in Smart Grid University)*; Umit Senturk (Bolu Abant Izzet
Systems : -
Baysal University)
194 Fixed-Time Sliding Mode Control for BLDC Motor Control in | Ferhat BODUR (Gazi University); Orhan | 748-756
UAV KAPLAN (Gazi University)*
Gopa Kumar S (Mount Zion College of|757-760
Engineering and Technology)*; Muhilan P (Mount
195 | Bridgeless Landsman Converter for Electric Vehicle Zion College of Engineering and Technology);
Sathis Kumar Murugesan (Ck College of
Engineering And Technology)
. L . . Abdurrahman YAKAR (Gazi University); Murat | 761-765
196 Power Cable Laying Route Optimization with a Traveling AKIN (Gazi University); Nihat Ozturk (Gazi
Salesman Problem Approach . )
University)*
Harrouz Abdelkader (Department of Hydrocarbon | 766-769
Analysis and Efficiency Evaluation of Renewable Energy | and Renewable Energy, Laboratory (LDDI),
197 | Projects Using RETScreen: Application to Photovoltaic and | University of Adrar, Algeria)*; Dumbrava Virgil
Wind Energy (Department of Electric Power Systems,
Polytechnic University of Bucharest)
198 A Smart Wireless Charging Protocol for UAVs Using LoRa | Fatima Talib (MTU)*; Ahmed J. Abid J. Abid |770-773
Communication and Real-Time Decision Making (MTU); Adel A. Obed (MTU)
234 Intelligent Cybersecurity for IoT: A Hybrid QRIME-SDPN | Piyush Pareek (Nitte Meenakshi Institute of | 774-781
Approach for Network Attack Detection on CIC-10T-2023 Technology , Bengaluru)*
Cybersecurl.ty Threat Detection Using OpCyNet aqq DBRA: A Piyush Parcck (Nitte Mecnakshi Institute of 782-788
235 | Deep Learning Approach for DDoS Attack Mitigation on Technol B uru)*
CICDDo0S2019 cchnology , Bengaiuri
236 An Intelligent IoT Attack Detection Model Using Weighted | Piyush Pareek (Nitte Meenakshi Institute of | 789-796
ELM and Educational Achievement Guided Optimization Technology , Bengaluru)*
—— P o -
Use of Convolutional Neural Networks for Short-Term Grid Carlo  Olivieri . (Un1\‘/ers1t.y Of, LAqulIa) 3| 797-801
238 Modal Parameters Forecast Francesco de Paulis (University of L'Aquila); Lino
Di Leonardo (University of L'Aquila)
239 Al-Assisted Analysis of Migration and Energy Policies: A | Murat Beken (Bolu Abant Izzet Baysal|802-808
Hybrid ARIMA-LSTM Approach for Turkey and EU Countries | University)*
Umit Cetinkaya (TEIAS)*; Merden YESIL |809-815
282 Technical Analysis and Strategic Insights from the 2025 Spain | (Inavitas Aggregation and Energy Trading);
Blackout Ramazan Bayindir (Gazi University); Erdal Irmak
(Gazi University)
—— - -
Bus-Centric Temporal Graph Neural Network Framework for Kunal samad (cel?tral university of .karnfitaka) ;| 816-821
- . . . . .| Arunkumar  Patil (Central University of
325 | Fault Localization and- Risk Profiling Using PMU Time Series . . .
Karnataka); Amarendra Matsa (Central University
Data
of Karnataka)
328 The Impact of Variable Renewable Energy on Spinning Reserve | Mehmet Rida TUR (Batman University); Ramazan | 822-829

Requirements: A Case Study of the Spanish Power System

Bayindir (Gazi University)*
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