
MOTIVATION 

Islands represent a compelling case for renewable generation:  
1.  to displace expensive and polluting imported petroleum and 
2.  to harness abundant  wind, waves, sunshine, and in some cases 

including the Azores, geothermal. 
In many cases there are plenty of resources. However, there are 
few tools that effectively model energy systems with very high 
penetration of renewable energy resources (IEA 2004, Morch 
2005). Furthermore, due to the dynamic changes, complexity, 
uncertainty of environmental change and current unfavourable 
projections, there is an increased demand for scenario-based 
assessments, with focus on forward-looking assessments that are 
well-designed and supported by appropriate information systems, 
and fit well into existing policy-making processes (EEA, 2008). 

RESEARCH QUESTIONS 

• How should an energy system with a very high level of 
renewables be planned? Which are the key aspects in the 
resource dynamics that should be taken in to account? 

• How may solar, wind and hydro resources change in the 
future due to natural or anthropogenic climate change?  

• How can uncertainties and risks related to energy systems 
planning be evaluated & included in decisions? 
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FUTURE DIRECTIONS 

o Energy systems modelling:  
o multicriteria optimization, simulation and/or system dynamics tools, 

o Uncertainty analysis:  
o statistical tools 

o Decision support:  
o decision analysis or options analysis 

o Power systems modeling:  
o implified dispatch and reliability 
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OBJECTIVE 

The research aims to aunderstand the resource and load dynamics at various 
temporal and spatial scales, including the effects of global climate change. We are 
developing a tool for energy systems design based on the opportunities and 
challenges presented by these dynamics. 

o Climatic trends for sun, rain and wind 

o Optimal Resource mix and site 

selection 

o Interactions with Demand 

o Potential for storage 

o System economics and dispatch 

o System reliability 
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