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Source: OLADE, 2007 

Electricity 

coverage 

Electricity Coverage in Latin America 
(34 mill. have no access to electricity in LA ) 
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RE projects fall down in providing 
diesel engines for power supply 
and organize the community in 

such way that they are in charge of 
covering the operation and 

maintenance costs of the solution. 
Unfortunately in the long term is 
not possible to cover all these 
costs and the power supply is 
limited to few hours per day 

Development status 

  MG operating in islanding way  
 
Å Must be able to integrate and 

coordinate several local energy 
sources with appropriate load-
frequency strategies. 

Å Active participation of the local 
community 

Source: Denda, Shimizu Corpotation 
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Some Microgrid developments in LA 

Puertecitos,  
Under execution 

Baja Califonia, MX 

Huatacondo  
Operative 

Tarapacá, CH 

Ollagüe  
Under execution 
Antofagasta, CH 

Juan Fernández  
Design stage 

J. Fernández, CH 

Islas Desertores  
Under execution 

Chiloé, CH 

Trinidad island 
Feasibility 

Rio State, BR 

Silice Project 
Pilot application 

Bogotá, CO 

Lencóis island  
Operative 

Maranhao, BR 

Puerto Alcatraz, San 
Juanico  

Operative 
Baja Califonia, MX 



Microgrids opportunities in the region 
Research Institutions in LA 

Instituto de 
Investigaciones 

Eléctricas 

Instituto de 
Energías 

Renovables, UNAM 

Universidad 
Autónoma Baja 
California, UABC 



Microgrids opportunities in the region 
Research Institutions in LA 

CEPEL 

Federal  University 
of Maranhão 



Microgrids opportunities in the region 
Research Institutions in LA 

Universidad 
Nacional de 
Colombia 

Universidad de los 
Andes 

Smart Colombia 
Initiative 

Universidad 
Pontificia 

Bolivariana 



Microgrids opportunities in the region 
Research Institutions in LA 

Universidad 
Nacional de Río 

Cuarto 

Universidad 
Nacional de San 

Juan 
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Research Institutions in LA 

Universidad de 
Chile 

Universidad de 
Concepción 

Pontificia 
Universidad  

Católica de Chile 

Universidad Técnica 
Federico  Santa 

María 
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Chile: Number of feasible isolated MG opportunities 

Total = 79 locations 
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Technical 

Challenges 

Dispatch + 
Reserves = 

f(uncertainty) 

Reliable&economical 
stand-alone mode 

operation 

Voltage and 
frequency control 

techniques Ą power 
electronics 

Protection schemes Ą 
bidirectional power 

flows 

Plug&play feature 

Ą Seamless 
integration 

Market models 
Ąinvestment 

incentives  

DSM 
Ą Customer reaction  

=f(grid needs)  

Community 
engagement tools 

Challenges for MG developments 
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SOCIAL 
(Community)  

TECHNICAL 
(Grid, 

equipments, 
SCADA) 

SOCIAL 
SCADA 

Social SCADA and resilience 

SOCIAL SCADA

S-SCADA

COMMUNITY

(Neighborhood)

Power

System

 (Microgrid)

- Planning

- Operation Planning

- Maintenance

- Real Time Operation

Energy for Community Service

Is  S-SCADA an adequate tool to 
face disruptive events in a 

isolated microgrid evironment? 
 

S-SCADA + Resilience 

Its necessary to take into account 
the interactions between 
technology and people, as well as 
consequences. 
The introduction of new energy 
technologies in a rural setting is a 
challenge, since it  generates 
changes in patterns of energy use 
and others. 



Social SCADA and resilience - Objective 

Develop monitoring tools for Microgrids from the 
perspective of Resilience, focused on the sustainability of 
the system, based on Complex Systems Theory. 
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Behavior Structure 

Management 

Complex Systems 

Interactions 

Constraints 
Perturbation 

Propagation 

Microgrid: 
Complex 
System 



Social SCADA and resilience ς Complex Systems 

Complex System is a generic term 
used to describe interconnected 
parts that as a whole exhibit one 
or more properties not obvious 
from the properties of individual 
parts. 

Resilience is the capacity of a 
system to continually change and 
adapt yet remain within critical 
thresholds. 
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Features: 
Å Difficult to determine boundaries. 
Å May be open. 
Å Multiple dynamic. 
Å Self-organization. 
Å May produce emergent  properties. 
Å Relationship are non-linear and  
  contain feedback loops. 

Ref: Ryan J. Urbanowicz and Jason H. Moore 
Ref: Stockholm Resilience Centre 


