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Solar PV based generation plants are expected to have high penetration in our grid. Conventionally, these plans 
do not participate in Voltage and Frequency regulation, thereby increasing stress on existing thermal plants. 
Therefore, it is desirable in future to have P/F droop in the renewable generation systems (solar PV inverters). 
This would facilitate larger penetration of renewable source without additional burden on the conventional 
generators. Optimum sized battery storage can be included along with the inverter to achieve this. Further, 
inverter could be used for supplying reactive power in case solar radiation is less or in emergency conditions to 
ensure voltage stability. Faster response time of inverter due to its power electronic nature would lead to faster 
response to the changing grid conditions. Further, as these renewable sources / inverter would be distributed 
among the loads, they would be able to provide better voltage support at the point of load. In addition to the 
above features, inverter can also provide dc voltage for local dc loads. This would ensure efficient operation of 
dc loads from renewable source. 
 

Anticipated benefits to NTPC/Power sector: 

a. Less cyclic load variation in Conventional thermal plants  

b. Less transmission loss because of local P/Q balance act by smart inverters 

c. Improved grid primary frequency response because of smart inverters participation hence better grid 
stability 

d. Electricity supply reliability improvement in remote area with the feature of inclusion of DC supply 

The scope of the project is to develop a single phase solar PV 
string inverter prototype of 5kVA suitable for small to medium 
installations. Following would be the key features of the 
inverter: 
1. Active power generation with settable droop: Inverter may 
operate on maximum power point when the frequency is 
within a specified band. In case frequency goes out of this 
band, suitable power frequency droop would be used to 
determine the power to be fed in the grid. This feature would 
utilize interconnection of battery with this inverter. 
2. Intelligent Q support to provide grid voltage stability during 
off sunshine/night/emergency period: The inverter would be 
capable of injecting reactive power to the grid. This could be 
used by system operator to ensure voltage stability of the 
grid. 
3. Catering DC load directly from PV inverter: The inverter 
would provide dc output for connection of dc loads. This 
would ensure efficiency use of dc loads in the vicinity of the 
inverter. 
 


