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Integrat ion of  PV into Diesel systems 

 Low penet ra t ion  systems 

 PV penet ra t ion  < 50%  

 Medium penet ra t ion  systems (con t ro l act ion  needed)  

 PV penet ra t ion  50%  – 100%  

 High  penet ra t ion  systems (sto rage  systems)  

 PV penet ra t ion  > 100%  
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Diesel Dominated Mini Grids – Low  Penetrat ion RES 

Araras, Amazonas, Brazil 

 224 MWh consumpt ion  

 Diese l: 3* 54 kW 

 PV: 12.5 kW 

 PV yie ld : 1488 kWh/kWp 

 PV used : 100%  

 PR: ~0,84 

 

 

 
Source : H.G. Beyer, R. Rüther, S.H.F. Olive ira , Adding PV-Genera tor without  storage  to  medium size  
st and a llone  d iese l genera tor se t s to  support  rura l e lect rifica t ion  in  Brazil, 2003 

 

Diese l savings from PV 5,5%  / (4600 l)  
PV energy share  per year 8,3%  
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Diesel Dominated Mini Grids – Medium Penetrat ion RES 

Nemiah Valley, Canada 

 Consumpt ion  270 MWh/year 

 Diese l: 95kW / 30kW 

 PV: 28 kW 

 PV yie ld  : 1043 kWh/kWp  

 PV used : ~90%  

 PR: 0,67 

 

 

 
Source : S. Pe lland a t . a ll, Nemiah Valley Photovolta ic-Diese l Mini-Grid  

Diese l savings from PV (5,7% ) / 5900 l  
Diese l savings from system opt imiza t ion  25%  / 26000 l 
PV energy share  per year 11,4%  
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Models for case study 

Hourly simulat ion 

 PV  

 Inverte r Model 

 Diese l Model 

 

 Power con t ro lle r / fue l saver model ru les: 

 reduce  PV power tha t  d iese l never runs beneath  30%  of nominal 
power 

 Keep a lways enough  running  d iese l reserve  to  cover 100%  load  in  the  
case  o f sudden  clouds covering  PV genera tor 

 Opt imal genera tor management  
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Greek island 

 Load: 17 GWh/a  

 Peak load : 6MW 

 

 Diese l: 

1) 3* 1520 kW 

2) 2* 419 kW 

3) 1* 1257 kW 
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Greek island 
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Egypt  indust ry 

 Load: 1120 MWH 

 Peak load : 420 kW 

 

 Diese l: 

1) 350 kW 

2) 120 kW 
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Egypt  indust ry 

 Peak load : 420 kW 

 Diese l consumpt ion : 300 000 lite r 
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Nepal village 

 Load: 410 MWh 

 Diese l: 80 kW 
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Nepal village 

 Peak load : 80 kW 

 Diese l consumpt ion : 125 000 lite r 
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Energy Management  System 

 Goal: Fuel saving  th rough  load  management  to  icrease  usage  of PV and  
rise  d iese l genera tor e fficiency 
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Genet ic algorithm to minimize diesel consumpt ion 

 asf 
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Potent ial analysis load management  system 

 Defined  certa in  percen tage  of every dayload  as sh iftab le  load   

 Divide  th is energy th rough  certa in  defined  loads with  defined  
parameters 

St ar t  
t im e 

End 
t im e 

Operat i
on t im e 

Cont ino
usly  

Season Loads 
pow er  

Desalinat ion 7 7 8 1 2 200 kW 
Pumping 1 1 24 4 0 1 40 kW 
Cooling 1 1 24 6 0 1 30 kW 
… 
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Daily mean pow er 
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Fuel saving potent ial of  load management  system 

 

 

Percent age of  sh i f t ab le load of  load prof i le 10 20 30 

Greek  
island  

Fuel saving  in  [% ] with  55%  PV share  o f 
peak load  (perfect  p rognosis) 

9,8 11,9 13,3 

Fuel saving  in  [% ] with  55%  PV share  o f 
peak load  (simple  p rognosis) 

5,8 7,9 9,8 
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Conclusions 

In the presented specif ic cases we f ind fuel saving potent ials with 

 system opt imizing , op t imal genera tor management  20%  

 low penet ra t ion  PV 10%  

 PV curta ilment  con t ro lle rs 30%  

 With  Load  Management  15%  addit iona l saving  is possib le  

 

Savings st rongly depend  on   

 Load  profile  

 Availab ility o f sh iftab le  loads 

 Forecast  qua lity 
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