Solar photovoltaic grid-connected

power plant for distributed power generation

Background

Village Khatkar Kalan in District Nawanshahr of the state of Punjab India is one of the thousands of Indian villages, which are facing electricity shortages due to gap between demand and supply of electricity. The village has grid connection but availability of electricity is erratic.  The Ministry of Non conventional Energy Sources (MNES), Government of India in consultation with village Panchayat (the local governance body) identified the village for demonstration of grid connected solar photovoltaic power plant of 200kW capacity, which is the largest Photovoltaic plant in the country. The Power plant also supplies electricity to streetlights in the villages.  

Objectives
Demonstration of village electrification through distributed generation by grid connected solar photovoltaic power plant is the main objective of the project. The power plant of this size has not been installed in the country so far. This plant is one of the best examples of demonstration of technology as well as the concept of feeding the renewables electricity into the state grid. It also showcases the arrangements of long-term service-cum- O&M contract with the manufacturer and supplier of the equipments. 

Description of the activity
The solar power plant is situated on the outskirts of the village. The plant is installed on the ground covering an area of 1.4 acres. The plant rated capacity is 200kWp. It consists of 2690 numbers of poly-crystalline silicon PV modules each of 75 Wp capacity. The battery back up is provided to take care of street lighting load of 10 kW capacity. Total battery storage capacity is 120V, 850Ah. 


The electrical circuits are divided in three sections, two each of 100kW p capacity for grid feeding and one 10kWp capacity for powering street lights in the night. The plant powers 100 streetlights for 12 hrs per day. 

Barriers those were identified/overcome 

The identified barriers were related to technical aspects and social acceptance. Solar PV power plant of 200kW capacity is largest in the country. The main barrier is to design the plant and grid interactive inverter, which can withstand the fluctuations in the grid voltage and frequency. The plant is connected to the far end of the grid. In India, grid- voltages particularly in rural areas vary by as much as 10% (for example from standard voltage of 440V, it varies to 400- 460V.  The frequency often goes down to 49 Hz from recommended 50Hz. This is sited as major challenge for the design of plant inverter and electrical system.


In rural parts of India, maintaining a service network for solar PV systems is another barrier. This project is no exception. The Ministry of Non-conventional Energy Sources (MNES) Government of India has overcome this barrier by incorporating the 10-year operation and maintenance contract with the supplier of the equipment. Under this contract the supplier is bound by legal contract to operate and maintain the plant for a period of ten years. The cost of this service has been incorporated in the plant cost.  


Another barrier is related to the social acceptance of the technology by the villagers. Since the village is already electrified, the villagers were of the opinion that the supply of grid power may be curtailed now that the village has acquired a solar PV plant. And if the SPV plant is not successful, they will loose the conventional power too. However, the reliability of the SPV plant has enhanced the acceptance of the technology.

Critical success instruments and their impact on the case

Awareness/capacity building
Awareness and capacity building was one of the critical instruments for enhancing the acceptance for installation of the power plant in village. 


The plant has created awareness about Solar Photovoltaics and renewable energy utilization among the people in surrounding areas. This has helped the local government to promote use of solar PV pumps for irrigation purpose. The state is leading in installation of solar PV pumps in the country. 
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Lessons learnt

Solar PV plant operation and maintenance contract is important for long-term sustainability of the project. Proper plant design and installation with proper security arrangement improved the life and availability of the plant. 

Potential for further application 

Grid connected solar PV plants are an important option for distributed generation using renewable energy sources. The plant has special features like high capacity grid interactive design, arrangement with supplier of PV plant for 10 years for operation and maintenance. The successful demonstration of this technology has paved the way for distributed generation projects in the country.

