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Introduction to Micro-grids
US DoE [1]: 

“a group of interconnected loads and distributed energy resources within clearly 
defined electrical boundaries that acts as a single controllable entity with respect to the 
grid and that connects and disconnects from such a grid to enable it to operate in both 
grid-connected or ’island’ mode”

GreenCape [2]: 
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Source: IRENA [2, p.3]



Micro-grid Modelling Tools 
HOMER [4] DER-CAM [5]



Micro-grid Projects
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Results (b)
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Case Studies
Tsumkwe Energy (Namibia) [6] and Lucingweni
Project(South Africa) [7]



Case Studies
Lucingweni Project [7] Tsumkwe Project [6]
• Government support

• Inadequate community engagement

• Low willingness to pay for electricity

• Lack of a metering system

• Free electricity for a few months

• Introduction of a tariff only later

• Vandalism and theft

• Government support

• Regional council is responsible for diesel 

feedstock 

• Micro-grid was fitted into already existing 

structures

• Adoption of a prepaid metering system

• Community already had a culture of paying for 

electricity

• The adoption of energy efficient appliances

• It also sourced revenue from local businesses

• Almost no incidents of vandalism or theft



Emerging Issues

High usage of diesel being displaced by solar PV

Grant funded

Socio-economic versus technical challenges

Growing interest in the commercial and mining sectors

Emerging business models of micro-grids, even in urban informal settlements



Conclusion
 Micro-grids are vulnerable to the social conditions not apparent at utility scale

 Critical to draw from lessons learnt

 A database of micro-grid projects would be beneficial

 Growing need for engineers & energy planners to consider socio-economic context at 
the design stage

 Opportunities for design improvements of micro-grids (esp. storage and control 
systems)
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