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d d l h l i lUnderstand solar photovoltaic (Solar PV)

SUN Solar PV El t i itSo a Electricity



Solar PV typesSolar PV types

Amorphous Poly Mono y
crystalline crystalline



Specification AmorphousSpecification : Amorphous

Benefit:Benefit:

• Good operates at Low irradiant 

• Low price

Weak point :

• Eff = 5-6%

•Life time = 10 years•Life time = 10 years



Specification Crystalline PVSpecification : Crystalline PV

Benefit

• Good for strong sun

• Life time 25 years

•Eff = 13-15%

• appropriate for ASIA area

Poly Mono 
crystalline crystalline





H l PVHow many solar PV

DC motor = 500 watt/hr

If used 3 hrs per day = 500x3 = 1,500 watt/day

Then solar PV must = 1,500 watt/day

If the sun 3 hrs per day

Then solar PV are = 1,500/3 = 500  watt

Low efficiency 





Water pump typesWater pump types

1 Surface water pump1. Surface water pump

2. Under ground water pump



1 Surface water pump1. Surface water pump



2. Under ground water pumpg p p



Famus technology of solar water pump systemFamus technology of solar water pump system

1. Low AC voltage

2. Integrated power inverter into internal2. Integrated power inverter into internal 
pump

3. Using Frefrency inverter 



1. Low AC voltageg

This type, the motor for water pump was 
designed as AC , 3 Phase and Low voltage  



1 Low AC voltage1. Low AC voltage



1. Schematic diagram of Low AC voltage



How to select pump model?

1. Total water head
2. Flow rate



Population technology of solar water pump systemPopulation technology of solar water pump system

1. Low AC voltage

2. Integrated power inverter into internal2. Integrated power inverter into internal 
pump

3. Using Frefrency inverter 



2. Integrated power inverter into internal 
pump

Thi t i l di t d MPPTThis type, including converter and MPPT 
controller in inside the pump



2. Integrated power inverter into internal 
pump

Solar PV directs connection



2. Integrated power inverter into internal 
pump

Solar PV with 
generator backup



2. Integrated power inverter into internal 
pump

Solar PV with 
battery backup



How to select pump model?

1. Total water head         2. Flow rate



Population technology of solar water pump systemPopulation technology of solar water pump system

1. Low AC voltage

2. Integrated power inverter into internal2. Integrated power inverter into internal 
pump

3. Using Frefrency inverter 



3. Using Frefrency inverter3. Using Frefrency inverter 

The normal water pump can be operated with 
solar PV by using Solar Frefrency inverter

Groundfos ABB Schneider



3. Using Frefrency inverter3. Using Frefrency inverter 



3. Using Frefrency inverter3. Using Frefrency inverter 

Operation diagram



3. Using Frefrency inverter g y

Performance range



How to design ?















Example

Solar water pump system
f i ltfor agriculture 



Solar water pump case of Lumpang provinceSolar water pump case of Lumpang province



Solar water pump



Solar water pump



Solar water pump



Solar water pump



Solar water pump



Solar water pump



Solar water pumpSolar water pump



Solar water pump
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