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To End Poverty, We Must
End Energy Poverty

NATIONAL CONSUMPTION

5,000 kWh
®
L} ® . ®
L
1,000 kWh -
° India *
L] e [ ] ®
L] L
L ]
300 kWh = -
° e o Myanmar
® o ® L ] o a
° _ %
Per Capita b
Consumption . Ethl?pla
(kwh)
LOW LOWER MIDDLE
INCOME INCOME
>$1,045

World Bank, 2018

] L [ ]
= . China
e ® ¢ &
e 8o *
[ ] . ™ °
L]
Nigeria

UPPER MIDDLE
INCOME

>$4,125

HOUSEHOLD
CONSUMPTION
United
States
>3000
A (kWh)
= L]
y >1250
(kWh)
Productive
Consumption
RICH 365
COUNTRY (kwh)
ENERGY >73
POOR (kWh)
>4.5
(kWh)
UPPER
INCOME

>$12,735 GNI per capita

OCK.E ELLER
FOUNDATION



Mini Grids:
Connecting Rural Communities




Mini Grids:
Connecting Rural Communities

¢ SOLAR
PANEL

30kW of panels supplies

~200 families and dozens
of enterprises in a typical
village
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Mini Grids:
Connecting Rural Communities
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¢ SOLAR
BATTERIES ‘ PANEL
The control room contains a bank of batteries, 30kW of panels supplies

power electronics and an energy management
system

~200 families and dozens
of enterprises in a typical
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Mini Grids:
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village
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Mini Grids:
Connecting Rural Communities

CONTROL &'» ¢ SOLAR
BATTERIES PANEL

30kW of panels supplies
~200 families and dozens
of enterprises in a typical
village

The control room contains a bank of batteries,
power electronics and an energy management
system
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Cost of Electricity Delivery | OMC Operational Indicators ( 2 of 2)
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Tata Power & The Rockefeller
Foundation Launch
Breakthrough Enterprise
million

To Power 2

Tata Power
Aims to Boost
Electricity for
Rural India

TATA POWER, INDIA'S LARGEST INTEGRATED
POWER COMPANY, HAS PARTNERED WITH
ROCKEFELLER FOUNDATION TO SET UP
10,000 MICROGRIDS

Tata Power, Rockefeller Foundation
Plan 10, India Mi i
an 10,000 India Microgrids

INDIA MICROGRIDS:
A BLUEPRINT FOR
PROVIDING CLEAN
ENERGY TO THE
GLOBAL POOR?

Rockefeller Foundation,
Tata Power partner for
10,000 microgrids in

rural India
S

CNBC

FINANCIAL
TIMES

TATAPOWER TO LIGHT UP RURAL
HOMES IN TIE-UP WITH ROCKEFELLER

FOUNDATION .
Business Standard

Tata Power and The
Rockefeller Foundation
Announce Breakthrough
Enterprise to Empower
Millions of Indians with

i:: g ﬁiiil;:::T Renewable Microgrid

TO REPLACE Electricity

INDIA’S DIESEL BUSINESS
GENERATORS INSIDER
devex

Tar Economic TIMES

Tata Power creates new
arm to set up 10,000
microgrids in India

THE TP RENEWABLE MICROGRID WOULD BE SET UP IN
COLLABORATION WITH ROCKEFELLER FOUNDATION
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The Innovation Lab field tests 8 innovations across more than 70 sites in rural Africa
to improve the mini-grid business model

oFinancing programs for energy- QAssessing the price sensitivity OCompeting with the arrival of o Providing internet services
efficient productive use of rural customers the main grid alongside electricity
appliances

7 o

Deploying larger, denser grids
in anticipation of customer technologies price through bulk other modular technology

Testing smart meter Negotiating lower equipment Testing smart inverters and

ement—




Mini Grids Are Preferred by Tt

Households and Businesses —%

Redress Service &

, Easy to Get Redress Service ¢ _—
Connection

Good «
Quality

+ Reliable Good
Quality

& MINI-GRID
ELECTRICITY

~ GRID g
» Adequate ELECTRICITY Affordable «

Affordable «

Rural Electrification in India: Customer Behaviour and Demand, Feb 2019
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All means of rural electrification require subsidy to achieve universal access: solar
home systems, mini-grids, and main grid extensions

ARPU required to maintain different Project IRRs at varying Capex

50 Project IRR
15%
45
13%
40 Financeable .
i e 1%
35 Lo o et
e ,
= S5 L'f!_{-'ﬂﬂ'dfénb-‘e 9%
= . .~"'.u w h : . ot
g Typical SHS! e e e 1%
& 25 systems . . .. v s
= 5%
e 20 = .
i ___Typ'icalAfriu'a'n.__.
15 - Mini-Grids e | Rural Grid Extension
10 / (>dkm from grid) Typical rural
/’ _ ; consumer’s
F ; energy budget -
5 / 10% of monthly
income
D aniisnt?
0 200 400 600 800 1000 1200 1 400 | 600 1800

CAPEX ($/connection)

World Bank McKinsey Power Africa Report , Tanzania Rural Energy Authority




Mini-grid innovation has the potential to reduce the amount of subsidy needed by
reducing the capex per connection and increasing Average Revenue per User (ARPU)

Lab's Impact on ARPU and Capex per Connection, by Prototype

$20 Modular Grids:
Future +$1 / month and -$100 / connection
$|8 . . . ’
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$14
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Dramatic Cost Reductions
Benefit Mini-Grids

Cost
Change (%)
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The Product Development Cycle of
Mini-Grids is Accelerating

MINI-GRID V1.0 MINI-GRID V2.0 MINI-GRID V3.0
2016 2019 2020

% Easy Procurement Process >< v v
% Low Installation Time e v v
5 Modular Design X £ v
- Integration of Generation Assets (EMS) X v v
g g Real-Time Monitoring and Control >< v v
Eg Advanced Smart Meters X >< v
Lithium lon Battery X X v

Initial Capex (per watt) $4.20 $1.80 $1.60

Opex per watt $3.80 $3.10 $2.00

.40¢ .22¢ .15¢
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STAGE OF
DEVELOPMENT

FOCUS OF
INTERVENTION

SHIFTING
ENERGY NEEDS

AGRICULTURE-ENERGY NEXUS

ECONOMIC MOBILITY FOR HUNDREDS OF MILLIONS OF FARMERS
DEPENDS ON ENERGY NOW MORE THAN EVER BEFORE

CAPACITY PRODUCTIVITY MARKETS

FARMER FARMER IMPROVED IRRIGATION POST-HARVEST

TRAINING ORGANIZATION INPUT & & PRIMARY
CO-0PS SEEDS PROCESSING

« COLD CHAIN
« PROCESSING
+ TRANSPORTATION
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