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*|SGAN 2014 Survey:

eAnnexe 1: “Smart Grid Drivers, Technologies by Country, Economies and Continents”

Top-6 Ranked Motivating Drivers (Left: Developed / Right: Developing Economies)
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Top-6 Ranked Technology Drivers (Left: Developed / Right: Developing Economies)
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Indian Energy Growth Imperative

6.6 %

Buildings Billion m
s

1990 2005 2020 2030

Urbanization & Smart Cities
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Household Electricity

India: Total primary energy use
of 775 Mtoe in 201379
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Imate Change, Gas-Power Mix
Micro-Grids, Energy Storage
Visual Realization, Smart Analytics

e Intelligent Load Management, Renewables
e Distribution Automation, Conservation
e Distributed Sensors, Telecom, IT

e Generation, Transmission, Distribution, Utilization
e Electricity, Gas, Water
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Issues
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Demand Management is Key
New Delhi — Mmax./Min./Average Load Profiles (2008-16)

Daily-Max/Min/Avg (in MW) -->
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Business Case Challenge

Rates for Energy Usage
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eSource: |[EEE Smart Grid
Presentation, 2017

Sequencing for Best ROI

) 1. Conservation/DR/Energy Efficiency
Electricity Demand Energy
Regulated Heat/Cool
GHG Free Market Transport 2. Renewable Energy Maximization
Fuel Import Integrated Integrated Distributed Solar + Wind + Bio
Pollution
Renewable  3.EnergyStorageSystems
Power vs. Energy Cost Effective
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Prosumer Dilemma

e AMI Valuation
. TOU

Valuing DER Locational Capacity

 Local Transactions

Market Structure and Reform

« Policy
 Regulatory

Customer Choice

« Open Market - Products/Services

* Micro/Nano/Pico grids
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T&D Grid Architecture Limitations
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DER + Feeder Var Control

Lower KW also lowers KVAR for the same PF

May 6, 2013

First results
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*Ref: Pepco Holdings Presentation GTM — March 3, 2016
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ESS: Technology Silos
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Cigre WG C6 28 Off—Grld Case Studies

~» 21 countries; 44 members
 Mostly AC Systems
e High Diesel Fuel Cost

~* Load - 10KW -1 MW

-~ | eDiesel + PV (No ESS) ]
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Off Grid Hybrid Supply
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