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   Outline: 
•Energy needs in Peru 
•Rural energy situation in 
Peru 



Energy needs in Peru 



The access of energy is the only 
way to obtained development and 
democracy. 



The most expensive energy is the 
absent one: For each no generated 
1MWh/year Peru losses 4 000 USD 
of the GDP. 



PERÚ  
 

Geographical Area: 1 285 216 Km2  

Population: 29 399 817  

•30% concentrated in Lima  

•24% living in rural areas 

•82 % access to electricity 

GDP per capita: 4 700 USD 

 





Solar irradiance 

Perú is a privilege country:  
Most of the territory, 
particularly in Andean 
Villages, there is a high 
solar radiation during 
whole year 
Monthly average: 

5 ± 1 kWh /m2 day 
 



Source participation Sector participation 

Energy Matrix of Peru: 2010 
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(*) Manfred Horn, Inter Solar North America, San Francisco, July 12-14, 2011. 



Rural energy 
situation in Peru  



Peru: Total poverty, 2004-2010 
(percentage) 

Source INEI: National Survey of Households, 2004-2010 



Total poverty: Area of Residence, 2004-2010 
(percentage) 

Source INEI: National Survey of Households, 2004-2010 



Source INEI: National Survey of Households, 2004-2010 

Total poverty: Natural Regions, 2004-2010 
(percentage) 



¿What is the position of the 
Peruvian Government for the 
rural energy situation? 
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General Direction for Rural Electrification 
Ministry of Energy and Mines 



Peruvian Government has done, through the Ministry of 
Energy and Mines, important actions to incorporate 
Renewable Energy in the National Energy Matrix: 
 

Elaboration of Solar and Wind Maps 
 http://dger.minem.gob.pe/atlassolar 

GVEP(Global Village Energy Partnership International) 
participation to promote energy in rural areas (2008). 
General Law for Rural Electrification (2006) and its 
regulation (2007). 
Legislative decree for electric generation using 
Renewable Energy (2008). 
Elaboration of the Strategic Plan for Sustainable Energy 
and Bioenergy in Peru (2012). 



Master Plan Study for Rural Electrification with Renewable Energy in the 
Republic of Peru 

Japan International Cooperation Agency 
Ministry of Energy and Mines, 2008 

280000 households 
are planned to have 
electricity with RE by 
2020. Connection cost to 

the grid in rural 
areas:  > $ 1500  



Master Plan Study for Rural Electrification with Renewable Energy in the 
Republic of Peru 

Japan International Cooperation Agency 
Ministry of Energy and Mines, 2008 

The study of this Master Plan has identified the following as 
main issues on rural electrification by renewable energies 





Meanwhile… 
 
…there are many organizations 
and institutions contributing with  
RE development in rural areas. 
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Institutions and Organizations involve in 
Development of Renewable Energy in Peru 



National University of Engineering 

During 1980 led an important national project 
in Solar Dryer Systems. 



National University of Engineering 

Led rural electrification during 1996 
working in Taquile (147 SHS). 



 Design, Construction and Evaluation of 
Confortable Rural House  

San Francisco de Raymina 
Comunity, Huambalpa, 
Vilcashuaman, Ayacucho. 

Vilcallamas Arriba Comunity, 
Pisacoma, Chucuito, Puno. 

National University of Engineering 



 Theoretical and Experimental Evaluation of Houses 

        
Castrovirreyna, Huancavelica 

 Original House New House 

National University of Engineering 



Average Consumption of the Grid Connected Households 
(kWh/month) 

Source: Anuario OSINERGMIN  2008 

12 kWh/month 

61 kWh/month 

262 kWh/month 

 
 One third of households 

connected to grid consume 
only: 
 
12 kWh/month  
 
These households are 
mainly located in rural areas 
where they use electricity 
just for illumination. 

National University of Engineering 



Light for the poorest, with Pico PV System (*) 
National University of Engineering 

(*) Manfred Horn, Inter Solar North America, San Francisco, July 12-14, 2011. 



Dye-sensitized Solar Cell 

A. Hagfeldt et al., Chem. Rev. 2010, 110, 6595–6663 

National University of Engineering 



Dye-sensitized Solar Cell 

National University of Engineering 



http://cuscosolar.org/ 



http://cuscosolar.org/ 



http://www.taller-inti.org/ 

Solar heaters 

Location: Yauli – Espinar 
(Cuzco) 3915 masl 



http://www.taller-inti.org/ 

Solares cookers 



http://www.taller-inti.org/ 

http://www.taller-inti.org/film/film1/film1.htm 
 

Solar Home Systems 



Conclusions  
• There is a significant Sustainable 

Energy Development in rural areas in 
Peru, but still their demands are not 
satisfied. 

• The government is facilitating public and 
private sectors investment in 
Renewable Energy Technologies. 

• It is needed much more national R&D. 



A dream…. 
 
National Renewable Energy and Energy 
Efficiency Laboratory 
 
Research 

•Biomass 
•Bio-construction for houses in rural areas 
•Computational Science for simulation and 
 predictions 
•Geothermal 
•Photovoltaic – Dye sensitized solar cells 
•Solar Thermal 
•Wind 

 



Thank you for your attent

mgomez@uni.edu.pe 

…see you in P


