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About TATA Power - DDL

“To be the most trusted and
admired provider of reliable,
competitive and sustainable
power and services, using
technology and innovative
solutions and be the utility of
choice for all stakeholders”

License Area: North and North West Delhi (510 sq. km)
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About Clean Energy International Incubation Centre

bl
FOUNDATION FOR

Tata Trusts’ Foundation for Innovation and Social QlPhOU | Enatmencna e
Entrepreneurship (FISE) is setting up the Clean Energy
Foundation for Innovation and Social Entrepreneurship is also a Technology

International Incubation Centre (CE”_C) with support Business Incubator, approved and supported by the Department of Science
from Tata Trusts, Government of India, Tata Power and and Technology, Government of India. This is achieved through a unique

Tata Power-DDL for promoting innovations in the three-tier ecosystem architecture stack called Social Alpha.

energy space. o

TATAPOWER-DDL

Tata Power Delhi Distribution (TPDDL), previously North Delhi Power Limited,

CEIC is deS'Qned to offer Complete “lab to market” is Limited a joint venture between the Government of the National Capital

incubation support to clean tech enterprises which can Territory of Delhi and Tata Power Co. Ltd., which holds a 51% majority stake in

bring about profound social and environmental impact . the venture. The experts, research teams and labs of these institutions and

. . . . companies will form a part of the CEIIC ecosystems as well.

The incubation centre will also support the incubatees

by providing last-mile connectivity and end-use ,i?,\

deployment of successful research outputs. WATA POWER
Tata Power, formerly known as Tata Electric, pioneered the generation of
electricity in India more than 100 years ago. Today, the Company together with
its subsidiaries and jointly controlled entities has an installed gross generation
capacity of 10857 MW and a presence in all the segments of the power sector
viz. Fuel Security and Logistics, Generation (thermal, hydro, solar and wind),
Transmission, Distribution and Trading.
It is also lending its support to CEIIC in various capacity viz expertise sharing,

"| providing repositories and lab facilities, and pilot support.
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Consumers are Transforming...

Renewable
energy resources

Centralised fuel production,
power and storage

Distributed
energy resources

L RNSF 23T
Smart energy \ -
system control /

H,vehicle
Surplus a—\_
heat
. Ll Electric vehicle

" E Image adapted from IEA, 2012
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..And so is the Ulility

UTILITY OF TH R
W i \FUTUR'E """""""""" " Weather Forecasting

Smart Meter Communication
Technologies
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Challenges of Indian Power Sector

Short duration of peak |Oa_d Increasing penetration of electric
experienced by the electric vehicles and renewables, making

utility and the vast difference of power distribution extremely
load in summers and winters dynamic in nature

Increasing congestion in cities
due to both horizontal and
vertical growth, leading to

difficulty in laying of network.

High Technical and Commercial
losses, cross subsidies and
regulatory overhang

Space constraint for the Power Quality issues with the

development of new assets such increase of power electronics
as substation and grids. and electronics in the system
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India Is Gearing Up for E — Mobility

Charting a New Journey

Drive started with the Nitl
NEW MOBILITY PARADIGM s oA bW e ggg W
..... a 15-year roadmap 1o attain
. . complete electrification %ﬂmm 2!’1’0(0&;!8
S N v o B v 4 v e v P i
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SHARED, ELECTRIC, CONNECTED

affordoble, dean, safe, occessible, efficient

SUPPORTIVE ATTRIBUTES OF . ) . - -
INDIA'S CURRENT MOBILITY SYSTEM e e e e e e e — 2
High share of non-motarzed ransit, )

low private-vehicle ownership, 1

prevolence of mobility services i/ Public and private sector leadership

Confluence of IT and manufacturing skifis

Dynamic entrepreneurial culture

iii-ﬁ:’ii—'_-;ii = Ability to buiid right the fizst time Benetration of
Renault- £ \ EVs globally Is ‘@'
indla has a unique set of conditions that enable It to leapirog the traditional mability paradigm. - (()) less Ehan 1% @ Slam has proposed
Honda ~—7 Incentives,
Motor, Mercedes India has issues refated to Including tax
Benz, BMW, Volvo charging Infrastructure, reduction on

TRADITIONAL MOBILITY PARADIGM and JLR have EVs range anxiety and actual electric vehicles
planned for Indla vehicle cost to 5% from 12%

e
Jﬁm Source: Times of India

- New mobility paradigm
. India's currant mobiity sy=tom

. Tracional mooiity systam

SINGLE-USER, VEHICLE-CENTRIC
expensive, palluting, unsafe, inaccessible, inafficient

A similar leapfrog is expected from India as it
Source: Rocky Mountain Institute pfrog p f
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Target Matrix

HIGH A
ELECTRIC SMALL BITES LOW-HANGING FRUIT B PRIVATE
VEHICLE MARKET PR'F‘{‘ETEET,VS'
SEGMENT B FLEET
2-wheelers Private
2
Fleet ™ e :
B Near-term Immediate REPRESENTATIVE
& + DIAGRAM PLOTTING
3-wheelers Fleet T || WAITING GAME RISING STARS EV MARKET SEGMENTS
$ BASED ON THEIR
4.wheelers Private CURRENT MARKET
READINESS (Y-AXIS)
Fleet AND IMPACT ON
CO, EMISSIONS AND
Buses Fleet Lo s PARTICULATE MATTER
Low ¥ REDUCTION (X-AXIS)
LowW Impact** HIGH

Several strategies can improve each segment’s market readiness and impact:
IE] Service strategy: High-mileage electric service vehicles’ lower operating costs can offset capital cost premiums

E] Technology strategy: Smart, standardized and swappable batteries could reduce capital cost for electric 2- and 3-wheelers
@ Manufacturing strategy: Private 4-wheelers and commercial buses can become economic as battery prices decline further

2077 PHASE 1 2019

. . Harvest low-hanging fruit + Enhance small bites + Support rising stars
Source: Rocky Mountain Institute
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Storage is Increasing Flexibility

Community energy storage entails utility deployment of modular, distributed energy storage systems (DESS) at or near points
in the utility distribution system that are close to residential and business end users.

Investment

02 Generation 04 Deferral

Serve as a robust, fast-responding
and flexible alternative Reduce the need for transmission and .
to generation distribution (T&D) capacity as less ISland | ng
equipment is needed to serve the local CES functions autonomously to

provide “back-up” power in case
of emergencies

“peak demand”.

Localised
O 1 Price Deferral 03 Unit Diversity 05 Integration
J Store low priced energy and use Unlikely that a substantial amount of CES Integration to technologies such as
that energy when the price is high power will be aut-of-service at any time, rooftop solar, electric vehicles etc. at a 'Za&-Staﬁ,

TATAPOWER-DDL thus improving reliability grassroot level



IT — OT Integration is Critical

IT-OT Convergence

Operational Technology Progression

. Substation SCADA system

Manned Grids Automation GIS readiness for

M ) Communication Distribution * SAP-ISU,
communicable Infrastructure Network *\ Secondary
control panels GIS readiness for DMS readiness Data Centre

551 (SDC)
Sub transmission network &

SAMBANDH Consumers
SAP-ESS, PMS « DMS & DA
DEBS Up- implementa

DEBS - Billing SAP-R3 (FICO, PM,

Energize - MM, PS, HCM)

Enterprise Bulk Billing . tion
gradation

System System Outage
E-mail and BIRD Payment Managemen

website AMR, Sakshat, Gateway t System

IT Infrastructure Sanchay and RMS GIS readiness for
Low Tension

Information Technology Progression

GIS — Geographic Information System; SCADA — Supervisory Control and Data Acquisition, DMS — Distribution Management
System; DA — Distribution Automation; AMI — Advanced Metering Infrastructure ; ESB — Enterprise Service Bus; FFA — Field
Force Automation; ICT — Integrated Communication Technology; Bl — Business Intelligence; DA — Distribution Automation




Opportunities Abound in India

Launched to
enhance business
conduciveness,
through

Combined
outlay of about

Renewable energy
target of 175 GW by
~USD 22.5 treamiining 2022. Ultra Mega
billion to create Py Solar Power Projects

|00 Smart Digital India structures, Make In India | el Selbis 221
Cities and investor friendly be developed, with
rejuvenate 500 measures and investments worth

cutting through USD 166 Million.
red tape

cities

A digitally Enhancing
empowered manufacturing
society and through
knowledge investments,

SAR Y economy with an innovation, and by
& E l’ ‘ outlay of about | building a leading
' USD 17.5 billion L / manufacturing Renewable
n . infrastructure Ener
Smart Cities Ease Of Doing a4
Business
0 with you Aow - Stofy
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WHAT DOES CEIIC OFFER TO THE START-UPS

R&D support
State-of-the-art facilities including world-class

lab infrastructure and maker spaces

Access to test beds on the ground for pilots
and field testing I’i

Market Access

Support in market assessment and product
commercialisation

49

Mentorship Network

Mentorship by a curated and customized
set of most qualified experts, specialists,
and sector leaders

GTM strategies Funding Support
Hands on operational support for commercial grade product * Seed support to selected enterprises
development and go to market strategies * Start-up will get the opportunity to pitch for capital to
Access to in-house experts in investment banking, scale-up as well, post incubation
marketing, product development, venture creation, HR ‘\’
Access to the development sector partners using
and the Tata Trusts ecosystem g P

Office space and
shared services

Design for Manufacturing

Assistance with designing, rapid prototyping and
design for manufacturing * State-of-the-art co-working space
Assistance with designing, rapid prototyping and * Conferences, seminars, training, boot camps and

design for manufacturing é\ thought leadership publications
<(> * Access to amenities and facilities at workspace

* Shared services support — accounting, taxation,
secretarial, legal, IP, HR and payroll

International * Facilitated interaction with stakeholders including
Collaboration government agencies, if and as required

Incubation support to innovations from other
Mission Innovation countries, esp the Sister Nations

;&:

0 & ° to India S
P03 .
SBa 7 Cieorse mematonaly C“g,
- Y p
Partnerships Entrepreneur-In- Launchpad

Networking & Residence (EIR) * Programme designed to
partnership Fellowship programme provide pre-incubation
opportunities 4 o ¢ * Especially designed fellowship Z?\?Srorrt'i:Zsetahr;{_::Zg:ot
with wide w programme for enterprising — rend F:‘or - ubation
range of v individuals EQ y
stakeholders support



TATA Power DDL’s Smart Grid Lab

. Rerauons : : . :
o nization International Technologies
Visitors .
Delegations Showcased

I Foundational Technology

a—

B Energy Storage Systems & Micro Grids
" distributed energy resources (D Judes: solar PV, elective vehicles, sv B integrated Technology & Applications
] I ]
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Thank You
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