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Indian Power System: Very Large Grid
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Installed Capacity: 258 GW

400kV & above Trans. Line:  
1169 Nos.,  765 kV (54 Nos.)

Generating Units: 1997 Nos.

Zones: 135 Nos.

Buses (> 66 kV): 6600 Nos.

ICT (765/400/220): 2543 Nos.

Line Reactors (765 & 400 kV): 
518 Nos.

Bus Reactors (765 & 400 kV): 
336 Nos.
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Peak Demand Met: 

138 GW

Energy Met (Avg.): 

3100 MU/day

Max. Wind Generation: 

240 MU/day

Short Term Open Access: 

240 MU/day

Inter-regional Exchange: 

225 MU/day



Load Curve and Diversity

Morning Peak @ 
140 MW/min

for 40 minutes

Evening Peak @ 
200 MW/min

for 40 minutes

Solar All India Hydro

Pumped Hydro



Solar - Active Participant in Indian Power Market

• NRLDC 
– Dadri Solar
– Unchahar Solar
– Singrauli Solar

• Haryana
• Rajasthan
• Andhra Pradesh
• Maharashtra
• DVC

Inter-state and Intra-state solar 
generation scheduling taking place 



Facilitative Legislative and Regulatory Framework
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Point of Connection transmission pricing mechanism facilitates transmission 
access and use of Inter State Transmission System a s a common carrier.



Expected All India Duck Curve 
(Sample: 20000 MW of Solar Generation)

Net Load

Actual Demand

Belly: 
Decrease in net load

Neck: 
Steep ramping

Head: 
Evening Peak

Source: NLDC SCADA data, CAGR 
assumed: 8% 
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Vibrant Solar REC Market
• Introduced in 2012
• Registered Generators 

– 264 Nos.
• Registered Capacity –

570 MW
• 1.6 Million Solar RECs 

issued
• Trading Volume of 

more than 1.25 Billion 
Rupees

• Floor Price –
Rs. 3500/REC

• Forbearance Price –
Rs. 5800/REC

Web Portal - www.recregistryindia.nic.in



Way Forward
• Forecasting

– Global at LDC level for grid security, balancing
– Local at solar farm level for scheduling and commercial treatment

• Balancing mechanisms
– Need for flexible generation, Pumped storage plants, 
– Spinning reserves, Frequency Regulation
– Reduction in system inertia – need for synthetic inertia

• Flexible Market Mechanisms
– Supply Side : Increased granularity, More frequent market 
– Demand Side : More / New products, Compliance Monitoring
– Ancillary services

• Flexible transmission
– Robust transmission at Inter State as well as Intra State Level

• Compliance to Standards & Grid Code

• Dedicated Renewable Energy Management Centers (REMC )



Solar power, wind power, 
the way forward is to 

collaborate with nature - it's 
the only way we are going 
to get to the other end of 

the 21st century.
- Bjork


