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RE Integration-

Challenges

RE
Integration  
Challenges

Technical Challenges

Intermittency of  
generation

Geophysical andTemporal  
Challenges

Low Energy Intensity  

Grid Reliability

Operational  
Challenges

Variability of Supply and  
Demand Side

Uncertainty of Forecasting  
and Scheduling

Limited utilization of  
Infrastructure

Institutional  
Challenges

Capacity Building  

Sufficient Infrastructure

Financial  
Challenges

Uncertainty in revenue  
stream

Dependency on Govt  
Support

Socio Economic  
Challenges

Affordability  

Import Dependency



India Power Market – Current

Status
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Managing the energy

imbalance



Line of Demarcation between Energy and

System  imbalance

A line of demarcation between ‘energy trade’and ‘system imbalance’handling is must



Optimization Closer to Delivery

Period

Real Time Market

• Commenced w.e.f. 1st June, 2020

• Delivery Period- Half hourly market – 48 Market Runs in a day

• Concept of gate closure introduced

Security Constrained Economic Dispatch (SCED)

• Optimisation of Inter-State Generating Stations (ISGS)

• subject to security constraints and honouring existing scheduling

practices

• Pilot Extended till March 2021.

• Average Net savings per day: ~INR 2-2.5 crs



Time line for RTM Market



Real Time Market –Features

 Price Discovery mechanism – double sided closed auction with uniform  

price – same as day ahead market

 Buyers/sellers shall have the option of placing buy/sell bids for each fifteen  

minute time block

 Generator having long term contract and participating in RTM will be  

required to share net gains

 RTM would be financially and physically bidding market

 Any deviation would attract charges as per DSM Regulations

 Necessary automation being planned to ensure, the RTM framework is able  

to facilitate faster transactions and settlements



Ancillary Service in

india

Ancillary

Services

Load-generation
balance:  
Frequency Control

Primary Control

Secondary Control

Tertiary Control

Network control: 
Voltage  & Reactive 
Power Support

Congestion 
management:  
Transmission
Reserves Slow

Tertiary

Fast

Tertiary



Schematic of Reserves, Balancing and

Frequency Control Continuum in India



Existing Framework for Ancillary

Services
Type of Service Outline

Respon

s  e

Time

Current Status

Primary  

response  

(Frequency  

Containment)

Automatic

response  

delivering reserve  

power in negative  

proportion to grid  

frequency change

Few sec -

5 min

Mandated through IEGC

Clause 5.2 (h) of IEGC states :-
Coal / lignite stations> 200 MW, Gas stations >50 MW and hydro >25MW
operating at or up to 100% MCR shall normally be capable of picking up to  
105/ 105/ 110% respectively of MCR when frequency fallssuddenly

Generating station / unit not to be scheduled beyond 100% IC

Secondary  

response  

(Frequency  

Restoration)

Supplementary  

corrective action  

needed to bring  

frequency back to 

50  Hz.

30 s – 15

min

CERC Order for enablement of Automatic 

Generation  Control (AGC) for ISGS stations
(Administrative mechanism in process)

Tertiary  

respons

e

All ISGS including 

Ultra  Mega Power 

Plants  (UMPPs), 

operating on  part 

load and having  URS 

availability on day  

ahead basis, are to be  

mandated

Within 60

mins

Implemented by POSOCO as per RRAS Regulation,

CERC

(Discussion paper issued by the CERC on Market based  

procurement for tertiary reserves )



Green Term Ahead Contract –

(GTAM)

• Green TAM : Commenced w.e.f. 21stAug, 2020

• Product types – Green intra-day, Green Day

Ahead  Contingency, Green Daily and Green

Weekly

• Additional mechanism to fulfill RPOobligations

solar  and non-solar

• Matching mechanism – continuous

• National market



Market Based Economic

Dispatch



Supply Side Variability and Uncertainty 

– Intermittency of RE

Need to decrease the Risk of curtailment

Need of Flexibility from both geographical

and  temporal perspective

Strong grid to balance Supply and Demand at 

Least  Cost
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