


Field Measurements 

RE, Apino, Ccortés, Aortega, 
JMCardemil, Msalgado 

 
1. Produce quality data for validation of satellite products 

2. Support industry in PV and CSP projects 

3. Analyze differences in irradiance time series for 
different climates in Chile 

 

 



La Tirana, Tarapacá. 

DICTUC / Latin America Power 



Alto Patache, Tarapacá. 

Centro UC Desierto de Atacama 

Alta corrosión: humedad y  salinidad. 



Carrera Pinto, IIIa región. 

Solar Reserve 



Measurement network 

Not shown: Carrera Pinto (RSR), Jucosol (Solys 2) 
Santiago: RSR, Solys 2 (UC); Solys 2 (UChile). 



Yearly total measured irradiation 
GHI 

kWh/m2 
2537

2457

2501

2460

2578

2570

2654

2537

1959

1617

0 500 1000 1500 2000 2500 3000

Arica (Lat.: -18.48°)

Pozo Almonte (Lat.: -20.26°)

Sur Viejo (Lat.: -20.94°)

San Pedro de Atacama (Lat.: -22.91°)

Crucero (Lat.: -22.24°)

Coya Sur (Lat.: -22.4°)

El Tesoro (Lat.: -22.93°)

Diego de Almagro (Lat.: -26.4°)

Santiago (Lat.: -33.5°)

Curicó (Lat.: -35.0°)

Energía total anual,
kWh/m2

Arica 

2537

2457

2501

2460

2578

2570

2654

2537

1959

1617

0 500 1000 1500 2000 2500 3000

Arica (Lat.: -18.48°)

Pozo Almonte (Lat.: -20.26°)

Sur Viejo (Lat.: -20.94°)

San Pedro de Atacama (Lat.: -22.91°)

Crucero (Lat.: -22.24°)

Coya Sur (Lat.: -22.4°)

El Tesoro (Lat.: -22.93°)

Diego de Almagro (Lat.: -26.4°)

Santiago (Lat.: -33.5°)

Curicó (Lat.: -35.0°)

Energía total anual,
kWh/m2

Sur Viejo 

2537

2457

2501

2460

2578

2570

2654

2537

1959

1617

0 500 1000 1500 2000 2500 3000

Arica (Lat.: -18.48°)

Pozo Almonte (Lat.: -20.26°)

Sur Viejo (Lat.: -20.94°)

San Pedro de Atacama (Lat.: -22.91°)

Crucero (Lat.: -22.24°)

Coya Sur (Lat.: -22.4°)

El Tesoro (Lat.: -22.93°)

Diego de Almagro (Lat.: -26.4°)

Santiago (Lat.: -33.5°)

Curicó (Lat.: -35.0°)

Energía total anual,
kWh/m2

  Diego de Almagro 
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Crucero 

DNI ~ 3500 kWh/m2 

 for Atacama sites 
 



Annual cycle 
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Clouds in the 

Atacama  

 

 



Satellite Estimation 

RE, Apino, Ccortés, Aortega 

 
1. Fill a knowledge gap for irradiance data in Chile (2008-

2013) 

2. Establish (detect) needs for local adaptation of existing 
methodologies to particular conditions in Chile 

 

 

 



Simplified Methodology 
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Results: Yearly Average  
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Validation Ground vs. Estimated Irradiance 

 

 

Atacama desert Central Chile 
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Diffuse Fraction and Artificial DNI 
Series 

Rgarcía, RE 

 
1. Generate acceptable DNI data for several stations that 

only measure GHI 

2. Adapt diffuse fraction models to several climate 
systems in Chile (13) 

 



Raw Santiago Data 

Filtered Santiago Data 

Rejected data 

Rejected data 

Filtering Process 

Several pyranometer-only measurement stations. 

 

BRL model applied to measured GHI to obtain diffuse fraction. 

 

DNI is estimated from BRL diffuse fraction and used to create artificial time-series.  

 

 

 



Carrera Pinto 

Artificial DNI series: acceptable KSI and RMSE 



Economic value of Forecasting 

IPérez, Acastillejo, RE 

 
1. Determine economic value of forecasting in Chile  

correlate avoided curtailment losses with forecasting 
accuracy 

2. Analyze and characterize irradiance variability in the 
Atacama  higher that anticipated 

3. Support large-scale penetration of PV to Chilean Grid 
 next step DNI for CSP 





Curtailment Estimation 
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Assuming a PPA 

100 USD/MWh 

Total monthly loss:  

1.125 MMUSD 



AOD effects on Irradiance and PV 
production 

MDelHoyo*, Rrondanelli*, RE 

*: Universidad de Chile, FCFM, Geofísica 

 
1. Understand effect of local aerosols 

(pollution/natural): irradiance and PV production 

2. Develop a predictive tool for CPV simulations 



• Severe pollution episodes during Winter in 
Santiago. 

• Effect of aerosols on irradiance and PV 
production? 

• Enough to merit special technology selection? 

• AOD-based model for 
Irradiance and PV 
production 

• Validated with ground 
measurements  



UC Solar Lab Resource 

assessment 

and PV testing 3 technologies: m-Si, p-Si, a-Si  

~8 kW 



 



 




