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Greening the Grid - U.S. - India Joint Partnership
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Goal : Enhance efforts to manage large -scale RE grid 
integration

ü Robust analysis of challenges and solutions 

ü Integration pilots to validate scalable reforms

ü Sharing of knowledge and best practices 
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Renewable Integration and Sustainable Energy (RISE)
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Setting the Context Presentation: Value Levers of BESS in 
India and Battery Energy Storage System Pilot



Battery Energy Storage System (BESS) Pilot 
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1. Battery Energy Storage System(BESS) 

in Transmission

ðImplementation of various use cases of Grid 

connected BESS at PGCIL facility in 

Puducherry

2. Economic Evaluation and 

Quantification of BESS for 

Ancillary Market 

ïSupport to CERCõs in drafting 

Ancillary Market regulations

3. Battery Energy Storage System(BESS) 

in Distribution 

ðSupport BRPL in undertaking techno-

economic evaluation of 20 MW BESS in 

their system



Agenda

1. Value Levers for Battery Energy Storage Systems (BESS) in Power Systems

2. GTG -RISE Pilot on BESS at Transmission Voltage

3. GTG -RISE Pilot on BESS on Distribution Network
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Value Levers for BESS in Power Systems

Falling PLF for coal stations

Transmission 

Infrastructure 

Services

Ancillary Services

Å BESS can provide Ancillary Services support (frequency and voltage 

support)

Å Black start

Avoided Renewable 

Curtailment

Distribution 

Infrastructure 

Services

Å Transmission congestion relief and upgrade deferral

Å Technical loss reduction

Å Right of Way (RoW) constraint management

Å Ramping for self-scheduled portfolios / avoiding RE curtailment

Å Distribution upgrade deferral

Å Reliability enhancement: outage mitigation

Å Managing large scale EV charging stations across distribution network

Å Peak shaving and energy support

Å RE energy time-shift (arbitrage) [hourly BESS support]

Å Capacity firming of RE generation [Sub-hourly BESS support]

Battery Energy Storage Systems are more flexible than other conventional options, as they do not have 

locational constraints, have very fast response times and can be deployed in both large and small scales. 



Agenda

1. Value Levers for Battery Energy Storage Systems (BESS) in Power Systems

2. GTG -RISE Pilot on BESS at Transmission Voltage

3. GTG -RISE Pilot on BESS on Distribution Network
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Pilot on Grid Connected BESS at Transmission Voltage

Falling PLF for coal stations

Implemented in collaboration with Power Grid Corporation of India Ltd. (CTU)

Augmenting the system with capabilities to demonstrate array of use cases (on Advanced Lead and 

Lithium-ion) including:

Dxynamic Frequency Regulation

Vxoltage/Reactive Power Support

Lxoad Following

Pxeak Shaving

RxE Capacity Firming

RxE Time Shift

Ixntegrated Applications

Å This pilot shall test the techno-economic effectivenessof grid-connectedBESSin providing

dynamicfrequencyregulationandother ancillaryservices.

Å The pilot shall also be crucial in providing inputs to finalize standards for BESSgrid

interconnection.

Å The pilot is helpingestablishdetailedsite acceptancestandardsfor grid-connectedBESS



Pilot on Grid Connected BESS at Transmission Voltage

Falling PLF for coal stations

Value of BESS in Primary and Secondary Frequency Response ðSouthern Region

GTG-RISE, with the support of PRDC Ltd, carried out simulation studies for frequency regulation with 

BESS. It involved assessing the performance/impact of grid connected BESS response in arresting grid 

frequency events in the inertial/primary time frame and determining optimal sizing of BESS for grid stability.

ÅDeployment of 1200 MW BESS yields significant benefits in releasing the 3000 MW of spinning reserves for participation in 

the day-ahead market. 

ÅBenefits outweigh cost of 1200 MW BESS by a factor of 3 as restrictions on scheduling beyond MCR can be relaxed for all 

conventional plants with BESS deployment. 

ÅSimulation indicated that a 1200 MW (1 hr) BESS was 

equivalent to ~3000 MW of spinning reserves required 

in the Southern Region for primary response. 



Agenda

1. Value Levers for Battery Energy Storage Systems (BESS) in Power Systems

2. GTG -RISE Pilot on BESS at Transmission Voltage

3. GTG -RISE Pilot on BESS on Distribution Network
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Pilot on Grid Connected BESS in Distribution Network

Falling PLF for coal stations

Establishing business case for a distribution utility in Delhi for its 20 MW BESS

Market & Regulatory Framework

ÅPreparinga businesscase for deployment of

BESSin distribution

ÅBusinessmodelformulationandSLAconditions

ÅBusinesscaseapprovalfrom DERC

Conceptualization & Pilot 

Implementation

ÅStacked economic benefit assessment of 20 

MW BESS deployment in Distribution system

ÅDevelop Market Framework for BESS in 

Distribution

Key Activities

ˣ Technical (load flow) modeling of the interconnected network in standard load flow modeling 

tools to evaluate capacity deferral of the associated network infrastructure (Transformer, feeder, 

Capacitor bank etc.)

ˣ Simulation modeling (Python based optimization model integrated with OpenDSS ) to 

estimate stacked economic benefits from ramping support, energy time-shift, capex deferral and 

other potential applications for optimal utilization of BESS 



Benefits of BESS

Economic value levers of BESS which could be monetized

Ramping 

Support

Capacity 

Deferral

BESS will enable energy arbitrage by 

charging when the energy cost is 

low and dispatch during peak hours. 

Battery system is used for ramping support 

when the RE (solar resources) generation 

reduces during the evening time

The battery system is used for deferring 

distribution capacity enhancements

Benefit 

streams for 

BESS

3

1

Energy 

Arbitrage 2

AdditionalbenefitsincludereductioninTransmissionlosschargesandreductionin outages



Benefits of BESS

Illustrative example for Benefits Accrued from BESS

1.Benefits from Ramping Support :

Inability of thermal generators in the

portfolio in supportingrapid decline in

RE/ uptakein demand.

BESScandischargequicklyto òevenoutó

the generation.

2.Benefits from Energy Arbitrage :

BESSwill run at slots with peakdemand

andhelpin peakreduction.TheBESSwill

chargewhen the energycost is low and

dispatchduringpeak(highcost)

3.Excess Generation : As the country shiftsto more REgeneration,there will be excessof generationwhich

canbe usedto chargethe BESSat lower cost

4.Capacity Deferral : The battery system

is optimally located to defer distribution

capacityenhancements.

5.Reduction in Transmission loss: Using battery system,

we canprevent transmissionlossesto the extent of battery

usage

Other 

Benefits



Benefits of BESS

Illustrative example for Benefits Accrued from BESS
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LevelisedAnnual Benefits from ramping support, energy arbitrage, loss reduction, capex deferral and avoidance 

of outages over the lifetime of BESS was compared with annual levelisedcost of BESS
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Å RISE Contracting Officer 
Representative: Monali Zeya 
Hazra , USAID India, 
mhazra@usaid.gov

Å Chief of Party: Tushar Sud RISE, 
tsud@deloitte.com

Shubhranshu Patnaik
Senior Advisor, USAID GTG -RISE Initiative
Partner & Head | Power & Utilities at Deloitte India
spatnaik@deloitte.com

mailto:spatnaik@deloitte.com
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Deep-dive Presentation: Deploying Cost-Effective Grid Storage 
Systems
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Speakers 
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Dr. Sudipta Lahiri ,

Senior Grid Integration 
Advisor (SGIA) ïGTG-RISE 

Initiative  

(Head of Section, Storage 
and Grid Edge Intelligence  

at DNV GL)

Swetha Meenakshi 

Sundaram

SGIA - GTG-RISE 

Initiative 

(Senior Consultant,
Energy Storage Advisory 

at DNV GL)
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Agenda

1. Battery System & Design Elements

2. Grid Storage Applications & Commercial Considerations

3. Storage Costs & Market Revenue Streams

4. Safety and Compliance

5. Wrap up and questions
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2020

Global storage market trends

Falling PLF for coal stations

Drivers :

Å Global movement towards 

renewables

Å Cost & performance 

improvements

Å Financial backing for storage 

companies

Challenges :

Å Outdated regulatory and market 

design

Å Perception of high prices

Å Lack of standardization


