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Country Number
Germany 42
Spain 21
United States of America 9
France 6
Belgium 4
Netherlands 4
Portugal 3
Japan 3
Netherlands Antilles 2
Switzerland 2
Denmark 2
Greece 2

Country Number
Gambia 2
Zambia 2
Niger 2
Latvia 2
Cameroon 2
Madagascar 2
United Kingdom 2
Mauritania 2
Canada 2
Cape Verde 2
Kenya 2
Other Countries * 7

TOTAL 129

* Cyprus, Faroer Islands, Austria, Italy, Nigeria, Sweden, Burkina Faso

Number of Participants of the 
3rd Hybrid Power Systems Workshop – 56 Speakers



Group of Participants
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• Keynote Session – Canary Islands Experience
• Project Experience
• Simulation Tools
• Storage Issues
• System Control Aspects
• Economic Issues
• Modelling Issues
• System Design Aspects
• Forecasting & 
• Integration Issues
• System Design Aspects
• Stability Issues
• Micro Grid Design 
• Aspects

Overview of the Session
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Sources of the following slides:

Towards a New Energy Model: Challenges and Solutions to Enable Large RES 
Penetration in the Canary Islands’ Isolated Power Systems

P. Santos (Red Eléctrica de España [REE], Spain)

Gorona del Viento Wind-Hydro Power Plant – Results, Improvement 
Actuations and Next Steps

A. Marrero Quevedo (Technological Institute of the Canary Islands [ITC], Spain)



Source: Towards a New Energy Model: Challenges and Solutions to Enable Large RES Penetration in the 
Canary Islands’ Isolated Power Systems P. Santos (Red Eléctrica de España [REE], Spain)

Location of Tenerife



The Canary Islands Electrical Systems - Today

• 6 isolated electrical systems on 7 islands
• Generation mainly based on fossil fuels

• Low meshed weak infrastructure
• High wind and solar potential

Source: Towards a New Energy Model: Challenges and Solutions to Enable Large RES Penetration in the 
Canary Islands’ Isolated Power Systems P. Santos (Red Eléctrica de España [REE], Spain)



Source: Towards a New Energy Model: Challenges and Solutions to Enable Large RES Penetration in the 
Canary Islands’ Isolated Power Systems P. Santos (Red Eléctrica de España [REE], Spain)

Size Matters
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Source: Towards a New Energy Model: Challenges and Solutions to Enable Large RES Penetration in the 
Canary Islands’ Isolated Power Systems P. Santos (Red Eléctrica de España [REE], Spain)

Annual Demand covered by RES (2017)



Interconnectors
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Source: Towards a New Energy Model: Challenges and Solutions to Enable Large RES Penetration in the 
Canary Islands’ Isolated Power Systems P. Santos (Red Eléctrica de España [REE], Spain)



Storage: Central Hidroeólica de el Hierro (CHE)
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Source: Towards a New Energy Model: Challenges and Solutions to Enable Large RES Penetration in the 
Canary Islands’ Isolated Power Systems P. Santos (Red Eléctrica de España [REE], Spain)



Gorona del Viento Wind Hydro Power Plant
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Source: Gorona del Viento Wind-Hydro Power Plant – Results, Improvement Actuations and Next Steps
A. Marrero Quevedo (Technological Institute of the Canary Islands [ITC], Spain)
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Source: Gorona del Viento Wind-Hydro Power Plant – Results, Improvement Actuations and Next Steps
A. Marrero Quevedo (Technological Institute of the Canary Islands [ITC], Spain)

Overall Results



Storage: Central Hidroeólica De El Hierro: 100% Renewable
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Source: Towards a New Energy Model: Challenges and Solutions to Enable Large RES Penetration in the 
Canary Islands’ Isolated Power Systems P. Santos (Red Eléctrica de España [REE], Spain)
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Overall Results

Source: Gorona del Viento Wind-Hydro Power Plant – Results, Improvement Actuations and Next Steps
A. Marrero Quevedo (Technological Institute of the Canary Islands [ITC], Spain)



Wind Ramps - Frequency Control
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Source: Gorona del Viento Wind-Hydro Power Plant – Results, Improvement Actuations and Next Steps
A. Marrero Quevedo (Technological Institute of the Canary Islands [ITC], Spain)



Pump Shedding
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Source: Gorona del Viento Wind-Hydro Power Plant – Results, Improvement Actuations and Next Steps
A. Marrero Quevedo (Technological Institute of the Canary Islands [ITC], Spain)



Actuations - Improvements
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Source: Gorona del Viento Wind-Hydro Power Plant – Results, Improvement Actuations and Next Steps
A. Marrero Quevedo (Technological Institute of the Canary Islands [ITC], Spain)



Conclusions and next Steps
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Source: Gorona del Viento Wind-Hydro Power Plant – Results, Improvement Actuations and Next Steps
A. Marrero Quevedo (Technological Institute of the Canary Islands [ITC], Spain)



Faroe Islands

Source:

Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage 
Integration

T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)



Faroe Islands
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Source: Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage Integration
T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)



Electrical Company SEV

25

Source: Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage Integration
T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)



Identification of Renewable Resources
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Source: Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage Integration
T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)



Renewable Energy Duration Curve 2015
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Source: Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage Integration
T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)



Extreme Ramp Rates (Húsahagi WF)
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Source: Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage Integration
T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)



Wind Farm Block Diagram
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Source: Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage Integration
T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)
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Source: Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage Integration
T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)



Battery System in Operation
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Source: Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage Integration
T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)



Fast Frequency Support from the BESS
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Source: Towards 100% Renewables in the Faroe Islands: Wind and Energy Storage Integration
T. Nielsen (Electrical Power Company [Elfelagið] SEV, Faroe Islands)



All Papers & Posters are available here:

http://hybridpowersystems.org/tenerife2018/downloads/



Call for Paper starts soon!

Crete 2019
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