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Location : Bayannuur, Bulgan, Mongolia (Lat : 47.83. Long : 104.44)

Population: 1000

Elevation : 850[m]

Wind Speed : 10~12[m/s]

Temperature : -42~30[℃]



Project Goal
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Post-analysis of the solar pump installed in 2010

Bringing up improvement and simulation of the new design

Approach
Supplying power to a submerged pump from Solar and Wind energy sources and 
providing drinking water to the village folks.
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70[m]

Well

10[m] 20[m]

Tank

Static and Dynamic Head:
Elbow = 3[ea] ⇒ 6[ft]
Check Valve ⇒ 5[ft]
Gat Valve ⇒ 1[ft]

Total Head= 340[ft]



System Modeling
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PV 2.4[kW] Inverter, Solar Controller

Battery 12[V] 1000[AH]

1[kW] Water Pump



System Modeling – Renewable Resources
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Solar resource Wind resource



System Modeling – Load Profile
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Under the assumption of running the water pump for 6 hours a day
following the peak-sun hour of the location in the design (worst) month.



System Modeling – PV and WT
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System Modeling - Battery
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Result – Optimization by NPC
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Best Combination: 
2.2[kW] PV + 1[kW] Wind Turbine 



Result – Sensitivity Analysis
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In consideration of the months

Between April and September,

⇒ 3[kW] PV is most economical



Result – Sensitivity Analysis
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In winter months, the combination of 

2.4[kW]PV and 2[kW]Wind Turbine is required, 

due to the extreme dropping of PV

Generation during the harsh weather condition.



Conclusion
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Goal of the project: Solar-Wind Water Pump Feasibility Study

Broad Impact: Small step toward stopping global warming and 

preventing the desertization of Mongol

Findings:

Solar energy alone [the 2010 configuration] cannot be used 

during the winter months between October and March.

The PV+ WT configuration is more suitable for annual 

operation of the pump




