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Conclusions:Future energy systems are being thought of as very dynamic, either due to large renewable penetration or increasing dynamics and uncertainties 
regarding demand (energy efficiency, consumer behaviour, dynamic demand, electric vehicles, and others). The modeling of future energy systems should  be able to 
incorporate  these dynamics. The energy planning research group  of the Green Islands Project is developing new modeling methodologies able to include them, 
working also with other research groups for better understanding them.
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BAU 37 5 9 4 5

MPPRen 47 9 9 10 15 4 5

MPPRenDom 47 9 9 10 15 4 5 �3

MPPRenAll 47 9 9 10 15 2 1 �3

MPPRenAllEV 47 9 9 10 15 2 1 �3 �3

Modeling approach: The main modeling  tool being used is TIMES. TIMES is an optimization bottom-up partial equilibrium tool for the planning of energy systems. 
The main feature of TIMES is its flexibility in what concerns temporal resolution and process definition, making it very useful to do medium-term optimization with a 
good temporal resolution. The TIMES models being developed analyze the energy systems in 4 seasons, 3 types of day per season, as 24h each day, which allows the 
inclusion of most supply and demand dynamics.

Energy demand: Historical data analysis of annual and monthly electricity 
demand by sector (2000 to 2007) and estimation of hourly electricity demand by 
sectors, based on available studies, including the domestic breakdown by end-
uses and appliances.

Resourcedynamics: Winddata measured at airport,  scaled to 60 m hub height.
Wind data is classified by average daily wind speed (B1�tB5) and further 
subcategorised by hourly profile (peak of the day).Precipitation is aggregated to 
�u�}�v�š�Z�o�Ç���À���o�µ���•�����v�������}�u�‰���Œ�������š�}���]�•�o���v���[�•���š�}�š���o���Z�Ç���Œ�}���‰�}�Á���Œ���‰�Œ�}���µ���š�]�}�v�X

Introduction: Energy systems are becoming more and 
more complex due to the numerous dynamics that 
affect them. In order to design feasable pathways for 
the transition to sustainable enegy systems, it is 
necessary to include all of these dynamics and 
understand their impact in the system. The Green 
Islands Project research groups are analyzing different  
energy options and challenges that will be combined 
to increase the sustainability of the islands of the 
Azores.
This poster shows the different dynamics being 
studied and presents some results for resource 
dynamics and energy demand, as well as how this 
information is being combined to develop different 
scenarios for the evolution of the energy system of 
São Miguel.
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monthly hydro power production
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�‡Winter, spring and fall are generally windier than summer.
�‡Moderate (B2 and B3) afternoon winds occur all year round.
�‡Stronger winds peak mostly in the mornings (0h-12h).
�‡Hydro power not as sensitive as wind.

Estimated hourly electricity demand curve 
average Spring day 2007

Monthly electricity demand by sector in
Azores(2000-2007) norm. to Dec-2005

�‡Strong sector, end use and time 
specific patterns in electricity 
consumption

�‡Tourism, the most important 
(seasonal) activity within  
commerce/services, has been 
increasing  notably

�‡Significant impacts on demand 
require aggressive in-time targeted 
efficiency: commerce/services mid 
day, public street lighting overnight, 
residential lighting and audiovisuals 
in peak hours.

Monthly overnight tourists stays in São 
Miguel (2001-2008) norm. to Dec-2005

Energy

efficiency

Consumer 
behavior

Energy use 
in buildings

0

1000

2000

3000

4000

5000

1 12 23 34 45 56 67 78 89 10
0

11
1

12
2

13
3

14
4

15
5

16
6

17
7

18
8

K
W

Terceira wind powerRenewable 
resource 

intermittency


