
Working Principle 
 

         The hybrid DC powered system makes use of locally available solar and biogas resource to power a 

small community of farmers. The system is designed to give priority to solar power and the excess 

requirement is met by biogas powered DC generator.  

The system has decentralized biogas digester ( low cost 1000 liter syntax tank) and a PVC balloon of two 

cubic meter in each farm. Generally one ton digester can produce 50 to 500 cubic meter of bio-gas 

based on the organic matters calorific value, the ferment used & the temperature of the system.  The 

produced bio gas is stored in the 2 cubic meter balloon and it is converted to electricity by a DC 

generator to power the DC pump. The excess gas is utilized for cooking, drying, hot water and other 

domestic purpose.  

The common centralized expensive components shared by the community are the solar PV & biomass 

powered hybrid pump with controls.  The system consists of 1.2 KWp solar Module (300 Wp X 4), 1.1 KW 

or 1.5 Hp BLDC Pump , MPPT Charger with generator controller, 1 KWh lithium ion battery bank. The 

system also has a separate centralized portable organic waste crusher which the farmer can utilize when 

feeding the bio-digester.  

In this system the smart controller with battery is the heart of the system which prioritizes the energy 

source and optimizes the efficiency of solar PV, biogas generator and DC pump. Its working is detailed 

below. 

When solar is available the system gives priority to solar power and with the help of storage it operates 

the pump at its highest output and efficiency. If the solar power is low and the battery reaches 50% 

DOD, where the controller automatically starts the 1.5 KVA DC generators and operates the generator at 

its maximum efficiency. Apart from powering the pump the excess energy generated by solar and the 

biogas generator are stored in the battery. When the battery is charged 100% the generator is stopped 

and the entire system runs on solar and battery combination.  Even during non-solar hours the 

controller optimize the generator by turning the generator off and running the entire load on battery if 

enough storage is available and if the stored power is drained, again the generator is turned on to 

operate the pump and to charge the battery hence the battery handles the excess power and 

compensates it during the pump starting surges and when the cloud shades the PV module. 

The above logic is performed by the MPPT & controller, which optimizes and improves the entire system 

efficiency. 

  



Power Requirement Calculation  
 

The water required to power 10 hectares of land is 3 lakh liters per day (Considering 30000 

liter/day/farm). The 1.1 KW surface pump is capable of pumping 20 to 23 cubic meter/hr , Hence the 

system has to run for 14 hours on an average to provide 300 cubic meter of water ( 3 Lakh liters).  

To run the pump for 14 hours we require 15.5 Kwh of energy. To generate this power we have 1.2 Kwp 

of solar PV module which produces an average of 6 Kwh/day. The rest of the 10 Kwh energy is sourced 

from the DC biogas generator.  

Each farmer is provided with a 1000 liter digester capable of handling more than one ton of waste and a 

2 cubic meter PVC balloon to store the excess biogas, depending on the waste source and the ambience, 

a one ton of waste produces 50 to 600 cubic meter of biogas in a period of 10 days to 6 mounts 

depending on the digester & ferment.  A cubic meter of biogas can produce 2 KWh of energy which is 

enough to power a single farm; the excess biogas generated can be stored in the PVC balloon and used 

for the domestic and heating purpose.  

Economics  
      The component cost details are presented in another document. The overall system cost is 3.5 – 4 

lakh which is distributed to 10 farmers and hence the cost incurred by each farmer to generate 30,000 

LPD is just Rs. 35,000 to Rs.40,000 per farmer. If the farmers pay a down payment of Rs.10000 and a 

daily rent of Rs.100 the system cost can be recovered within 8 months and rest of the life the system is 

free for the farmers. 

 

 


