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Background 
 CERC in September, 2009 constituted  a Task Force 

with representation of Engineering Wing of the 

Commission Staff, CEA, System Operator, C-WET, 

WISE and State Commissions/ Utilities/ SLDCs of 

Tamil Nadu, Rajasthan, Gujarat and Karnataka for 

integration of renewable sources energy into the 

Grid 

 Three meetings of Task Force held on 

13.11.2009,15.12.2009  & 18.1.2010 and its decisions 

were incorporated in Grid Code issued on 3.5.2010. 
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Scheduling Procedure for Wind Generators 

As per sub-regulation 23 of Regulation 6.6 of IEGC,2010 

 

 Scheduling of wind power generation plants shall be 
done with effect from 1.1.2011 ( now  w.e.f 01.01.2012) 
for the purpose of UI where  

 i)   the sum of generation capacity of such plants 
connected at     the connection point to the 
transmission or  distribution  system is 10 MW and 
above 

   and 

 ii)  connection point is 33 KV and above  

   and  

      iii) where PPA has not yet  ( by 03.05.2010)  been 
signed. 
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Scheduling Procedure for Wind Generators- Cont. 

 

  For capacity and voltage level below this, as well as for old 
wind farms it could be mutually decided between the Wind 
Generator and the transmission or distribution utility, as the 
case may be, if there is no existing contractual agreement to 
the contrary .   

 

 The schedule by wind power generating stations may be 
revised by giving advance notice to SLDC/RLDC, as the case 
may be. Such revisions by wind power generating stations 
shall be effective from 6th  time-block ,the first being the 
time –block in which notice was given.  

 

 There may be maximum of 8 revisions for each 3 hour time 
slot starting from 00:00 hours during the day.  
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Scheduling Procedure for Solar Generators 

  

 The  schedule of solar generation shall be given  by the 
generator based on availability of the generator, weather 
forecasting, solar insolation, season  and  normal solar 
generation curve and shall be vetted by the RLDC in 
which the generator is located and incorporated in the 
inter-state schedule.  

 

 If RLDC is of the opinion that the schedule is not 
realistic, it may ask the solar generator to modify the 
schedule. 
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Scheduling Procedure for Renewable Generators 

  Concerned RLDC and SLDC shall maintain 
the record of schedule from renewable 
power generating stations based on type of 
renewable energy sources i.e wind or solar 
from the point of view of grid security.  

 

  While scheduling generating stations in a 
region, system operator shall aim at utilizing 
available wind and solar energy fully. 
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Forecasting for Wind Generation 

As per Para 3 of Annexure-1 ( Complementary 
Commercial Mechanism) of IEGC 

Wind  energy being  of  variable  nature,  needs  to  
be  predicted  with  reasonable accuracy  for  proper  
scheduling  and  dispatching. 

  Wind generation forecasting can be done on an 
individual developer basis or joint basis   for an   
aggregated generation capacity of 10 MW and above 
connected at a connection point of 33 kV and above. 

  If done jointly, the wind forecasting facility shall be 
built and operated by   wind developers in the area 
and sharing of the cost shall be mutually discussed 
and agreed.   
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Forecasting for Wind Generation 

As per Para 4 of Annexure-1 ( Complementary 

Commercial Mechanism) of IEGC 

The  wind energy  forecasting  system  shall  

forecast  power  based  on  wind  flow  data on 

day ahead basis. 

  Wind/ power  forecast  with  an  interval  of  15 

minutes  for the next 24 hours for the aggregate 

Generation capacity of 10 MW and above. 
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UI Mechanism for wind Generators 
 

 

As per Para 5  of Annexure-1 ( Complementary 
Commercial Mechanism) of IEGC 
 

 

The wind generators shall be responsible for 
forecasting their generation upto an accuracy of 
70%. Therefore, if the actual generation is 
beyond +/- 30% of the schedule, wind generator 
would have to bear the UI charges.  

 For actual generation within +/- 30% of the 
schedule, no UI would be payable/receivable by 
Generator, The host state , shall bear the UI 
charges for this variation, i.e within +/- 30%.  

•   
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UI Mechanism for wind Generators- Cont. 

 

• UI charges borne by the host State due to the wind 
generation, shall be shared among all the States of 
the country in the ratio of their peak demands  in 
the previous month based on the data published by 
CEA, in the form of a regulatory charge known as 
the Renewable Regulatory Charge operated through 
the Renewable Regulatory Fund (RRF).  

• This provision shall be applicable with effect from 
1.1.2011 ( now w.e.f 01.01.2012) ,for new wind 
farms with collective capacity of  10 MW and above 
connected at  connection point of 33 KV level and 
above ,  and who have not signed any PPA  with 
states or others as on the date of coming into force 
of this IEGC  ( i.e. 03.05.2011). 
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UI Mechanism for wind Generators- Cont. 

As per Para 6  of Annexure-1 ( Complementary 
Commercial Mechanism) of IEGC 

 

 A maximum generation of 150% of the schedule only, 
would be allowed in a time block, for injection by wind, 
from the grid security point of view.  

 

  For any generation above 150% of schedule, if grid 
security is not affected by the generation above 150%, 
the only charge payable to the wind energy generator 
would be the UI charge applicable corresponding to  50- 
50.02 HZ  .( At present Rs 1.55/kWh) 
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Type of forecast required-Time 

Horizon 
 Energy Forecast Over day month and 

year – Cash Flow of Wind Generator 

 MW Forecast- Day ahead useful for 

System operation 

 Ramp Forecast- Hours ahead -to reduce 

forecast gap 
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time of the day 

A Windy Day (July '08)  
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Variability of Wind Generation 
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A Moderate windy day (September) 
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Though there is much variation, 

the ramp-up & ramp down 

happens over several hours 



Errors 

 Mean Average Error( MAE) , Root 

Mean square Error ( RMSE)  are in 

MW or kwW when expressed in %  

are normalised with respect to 

Installed Capacity. If the average 

error e is zero than RMSE  and SDE 

are equal . 



New Zealand 

 White hill 58 MW Wind  



Reduction in Forecast error 



Error decreases near Real Time 

 



Wind Turbine Power Curve 



Wind Power Model 

 



Impact of  Forecasting error 

◦ Over forecast of wind can put upward pressure on the real-time 

price because in the transition from pre-dispatch to real-time, the 

amounts of MWs (priced at –say Rs 5 per kWh) from wind 

decreases in the real-time supply 

 More expensive resource in the UI gets dispatched in  real time 

◦ Conversely, under forecast of wind can put downward pressure 

on the real-time price because in the transition from pre-dispatch 

to real-time, the amounts of MWs (priced at –Rs 5 per Kwh) 

from wind increases in the real-time supply. 

◦ More expensive resource in the stack can get backed down or if 

already dispatched in Collective, results in inefficiency. 

 



 



 



Example New Maxico 204 MW  

 





Normalised Error in 15% range !  



Case Study for implication on Wind 

Generator 
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Low Wind 23.02.2010 
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Ramp up down change schedule 
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High Wind_Ramp 
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Almost Nil liability 



Suggestion 
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High Wind_3 blocks_23062010 

Schedule Actual freq

Net is positive in this case. 



P-75 
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P-90 
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Forecast or ? 
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Forecast? 
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Conclusion 



Commercial- One day ( Rs.) 

Case Capped UI 

Income 

Amount 

receivable 

(+)/ 

Payable (-) 

by 

Generator 

 

Loss due 

to 

capping 

Total 

Impact of 

forecasting 

errors 

High Wind_P90 562669 -448841 1252393 -734565 

High Wind_P75 371194 -54664 -826206 -509676 

High Wind_P50 95623 -42092 -212839 -159308 

Low Wind_P50 102560 -26219 -228278 -151937 

High Wind Ramp 0 -3476 0 -3476 

High Wind_3block 

gradual 

0 26925 0 26925 

Cash Flow from Energy  actual @ Rs 5 per 

kWh 

Rs 3875950 
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 Thank You. 
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Vijay Menghani 

Joint Chief( Engg.). 

CERC 

vmenghani@cercind.gov.in 
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 Sixteen potential input variables from 

   the ARPEGE Numerical Weather 

Prediction model are considered. These 

include wind speed and direction from 

10m, 50m, and, 850/700 hPa levels. Also 

temperature,wind gust, geopotential, 

humidity and sea level pressure forecasts 

are considered. 


