ASIA CLEAN ENERGY FORUM

EnetgySSiorgag e \Lvapwew
Tedhnolegie & Appbcaians
Presented by

Dr. Rahul Walawalkar
VP, Emerging Tech & Markets, Customized Energy Solutions

Customized
}\ { Energy Solutions

Analyze - Simplify - Implemeant

Executive Director, IESA Vice Chair, GESA

.;‘;Q
G ESA 0
Seoot
Global Energy Storage Alliance o 4
India ce

Energy Storage Allian




India Energy Storage Alliance

Outline

A Introduction

A Overview of key applications
I Renewable Integration
I Ancillary Services
I Microgrids
I Electric Transportation
A Overviewof key energy storage technologies
I Pumped Hydro, CAES
I Electrochemical batteries

I Capacitors & Flywheels
I Fuel Cells
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‘ India Energy Storage Alliance

Energy storage could play a key enabling role in every aspect of modern grid
including Generation, Transmission, Distribution and at Customer Premise
(including electric vehicles)
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Energy Storage Applications

Generation Transmission & Endusers
Anergy Arbitrage Distribution AReduce Demand Charges
Aancillary Services A Upgrade deferral FOptimize Retail Rates

I Frequency Regulation i Reduce circuit and line foower Quality/UPS
i Spinning Reserves overload .
i Supplemental Reserves A Grid resiliency fOnsite renewables
I *NEW* Ramping i Outage mitigation
ACapacity i Backup power
i Peak Energy A Voltage support/power
i *NEW* Flexibility quality
fReliability A Congestion relief
I Voltage Support/Reactive
Power
) Wholesale Markets focused on
I Black Start

NnGenerationo Applicat.i

I Frequency Response : ; | .
Response |, Uti i1 ties f
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Challenges in integration of renewables

Steeper ramps Lower turn-down Springerville AZ, One Day at 10 Second Resolution
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Need for storage for solar integration
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Net load - March 31

e Projected All India Net Load Curve with 100 GW Solar PV - 2022
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Energy Storage Applications

Load Levelling

Peak Shaving
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Renewable scheduling with

Advanced Wind F orecasting and Energy Storage

Internet
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Network

CES-SecureRT

Data Acquisition System
-- Secure internet SCADA
-- Database/interface

Wind Facility 1
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Customized’s Market Operations Center currently actively
manages over 3000 MW of generation, energy storage and
demand response resources to maximize profits for our
clients.
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Microgrids for energy access .

Reporting services for Data analytics for better
funding agencies and \ energy manageme_nt and
microgrid developers system modelling

Product innovation for
Bottom of Pyramid
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Smart Townships and Cities

A Indian Government is working on
developing 100 Smart Cities.

A 20 smart cities are already identified for
initial funding

A In addition over 300 Ultra Modern
Townships with 57 50 MW of peak demand
could drive need for storage in India.
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