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Introduction

Renewabl e energ y (wind & sola r) has becom e an i mp ortant p art of ele ctrical 
generation in many countrie s and its i mp ortance i s continuing to increase. 

The am ount of RE generation is growing rapi dl y and individ ual farm s are 
growing in si ze and comp lexity.

The operation of the RE and its response to disturbances or other im pacts 
on the power system is an i ncreasing concern.

RE as a resource d irectly from  the nature, is characteri zed by both vari abi li ty 
and unpredi ctabi li ty and are thus coining them as Vari abl e Generation (VG).



Curtailment of generation from wind and solar is  a growing 
concern across the world

There is a need for operating the Renewable Energ y as a 
Virtu al Power Plant which should behave similar the 
conventional power plants in its operational characteristics
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Chal lenges in System 
Operations

Convent ion al System

On ly D ema n d  is varyin g - > D ema n d  Forecast in g - > Generatio n fo llo ws the 
lo ad

Ad d it ion  of  RE Gen erat ion
Bot h  D ema n d  an d  RE Gen erat ion  are varyin g - >  D ema n d  + RE Power  
Forecast in g



Efficient Grid Management

Th e ob je ctive of  power  system ope ration  & control is to ef fi cien tly gen erate, tran smit 
an d di stri bute ele ctric en erg y

For satisfactor y operation of power  system, the frequen cy should remain  nea rly 
constan t

Th e freq uency of the  system is de pe nd en t on a ctive power  ba lan ce

Pred icting  Rene wab le En erg y (RE) an d de mand  becomes crucia l, esp ecia lly as the 
sha re of  ren ewables in  the en erg y mix in crea ses



Court esy ï EPRI Repo rt



Need for change
Transmission system for renewables- waiver based 

Usage based component

Reliability component �t quantification

HVDC �t for system control 

Short term open Access charges 


