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Lindal Diagram 

• This study focused on low-temperature resources (90-150°C) 



• Geothermal fluid temperature 90-150°C 
• Generator outputs 250 kW – 10MW 

 
 

 
 
• Funded by ICEIDA 
• Prepared by Verkís Consulting Engineers in 

cooperation with ISOR 
 

Scope of the Study 
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Binary – Organic Rankine Cycle (ORC) 



Two-Stage ORC 



 
• Field Temperature 90-150°C 

 
 

• Chemical composition of the geothermal fluid 
– Mineral concentration 
– Gas concentration 

 
 

 

Geothermal Field 



 
 
 

• Direct cooling 
 

• Evaporative cooling tower 
 

• Air cooled condenser 
 

Cooling Systems 



Net Power / Field Temperature 



Mass Flow of Geothermal Fluid 

Mass flow of geothermal fluid (kg/s) required per each unit 



Items which affect net Production 

 
• Turbine and generator 

efficiency 
 

• Power required for 
pumping 

- Number of wells 
- Water level 

 
• Air cooled condenser  

- Outdoor temperature 
- Humidity 
 



 
• Parallel operation with a big and stable network (full output) 

 
• Island operaton  (variable operation) 

 
• Paralell operation with diesel generators (partial loads) 

 
• External power load is required for startup of the plant. 

 
 
 
 

Plant Electrical Production Options 



Layout 



Existing plants 



Investment Cost – Geothermal Field 

Capital cost of individual well 

Capital cost for 40 l/s per well 



Investment Cost Power Plant 

Items included in the main cost items 



Investment Cost 

Total investment cost per kW generated – single stage cycle 



Total Investment Cost 



Operational Cost 

Cost schedule for plant operation and maintenance cost 

Requirement for employees per shift 

Yearly cost per employee 



Financial Cost Assumptions 

Financial cost assumptions 

 Financial Cost I Financial Cost II 
Equity  30% 15% 
Return on equity 15% 15% 
Loan ratio 70% 85% 
Depreciation rate 25 years 25 years 
Total finance cost (Average Interest 
rate loan 3,71% and equity 15%) 

7,1% 5,40% 
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Equity  30% 15% 
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Production Cost of Energy 

cUSD/kWh 

Comparison of total production cost per net kWh produced in a 
binary power plant. 



Operation and maintence cost comparison 

O&M cost per net kWh in a binary plant and the corresponding 
operational cost of a diesel plant 



• Financial feasibilty of the project depends on 
– Investment cost 
– Operational cost (Low) 
– Parasitic load 

• Pumping of brine and reinjection 
– Accsess to market 
– Energy market electricity prices and demand 

 

Feasibility of the Projects 



Project Implementation Schedule 

Rough draft of a development plan for a binary plant 
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