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Agenda
·Sustainability & Energy ïthe Lifeline of Modern 

Civilization

·Global Energy Scenario

·Global GHGs  Scenario

·Present Global Energy & GHG trends & Limits

·Global RE Scenario

·Indian Energy Scenario

·Indian Renewable Energy Scenario 

·Cost of Power RE Power

·Global Indicators of Mainstreaming of RE

·Illustrative Indian Load Curve in 2040



Energy -
the Life Line of Modern Civilization

·UN Sustainability Development 
Summit (2015) ïSept 25 -27, 2015 

·Energy essential for our well being & 
for our civilization

·Energy plays a vital role in every 
aspect of life - Agriculture, Industry, 
Services, health, education, 
transportation, homes, offices 

·Correlation between degree of 
development (GDP per capita) and 
use of  Energy  (Power per capita) 

·But dilemma conventional fossil 
sources are limited/finite & Cause 
Global Warming, Pollution



Per Capita Electricity Consumption 

Country 

Power Consumption

(kWh/PC )

China 3,298

Germany 7,081

India 819/1050

Japan 7,847

Sweden 14,030

United States 13,246

World Average 3064



Sources of Energy 

·Prime Fossil sources for Electricity, 
Heating/Thermal Energy : ï
·Crude Oil, Natural Gas, Shale

·Coal/CBM

·(Nuclear)  

·Renewable Energy:ï
·Solar

·Wind 

·Hydro

·Biomass/Bioenergy/Biofuels- Solid, Liquid & Gases 

·Geothermal, Wave, Tide etc.



Global Primary Energy Sources (MTOe)

2013 2030 CAGR (%)

Coal 3973 3448 -0.8

Oil 4235 4313 0.1

Gas 2880 3547 1.2

Nuclear 646 1044 2.9

Hydro 320 482 2.4

Bioenergy 1366 1827 1.7

Other RE 159 708 9.2

Total 13579 15370 0.7



Global Energy Demand by Type



Global Energy Sectoral
Consumption (MTOe)

·Energy for Power generation ï5173

·Sectors in which energy consumed:

·Industry ï2654

·Transport - 2535

·Building ï2987

·Others - 919

·Total Final Consumption ï9095

·Huge consumption  ïRapid growth in GHG 
concentration in atmosphere 



Impact of GHG Global Warming

·Significant Weather, environmental and social 

impacts 

·Physical: ï

·Temp rise & rise of  sea level, melting of glacier and 

arctic & Antarctic 

·Weather - unpredictable & extreme events: ï

·more Rain, prolonged droughts, cyclones & 

tornadoes, temperatures

·Environmental: ï

·Oceans Marine vegetation & Life, acidification, 

oxygen depletion



Impact of GHG Global Warming

·Forests, crops, food production, Forest fires

·Biological diversity threatened ïExtinction of many 
species, 

·Social ï

·Health, epidemics, new diseases,  deaths.  Agri, 
Forests, Food security, Water availability, Migration of 
population  etc 

·Doomsday scenario - methane hydrates in Ocean 
beds & permafrost is released

·Therefore, Max Limit of 2ÁC rise to avoid disaster 
by limiting GHG emissions concentration to 450



Global GHGs  Scenario & Trends
Total 

CO2

(GT)

Per 

Capita

CO2

(T)

Of 

World 

Total

(% )

China 10.3 7.4 29

USA 5.30 16.6 15

EU 3.74 7.3 10.6

India 2.07 1.7 5.9

World 35.27 4.97 100



Trends in CO2 Emissions



Present Global Energy & GHG 
Trends & Limits

·Prices of Crude oil - from +$100/BBL to ~$50/BBL, 

·Natural Gas  <$4/mBTU

·International Coal prices are down to ~$53 /T

·Increase of consumption may take place due low prices 

& as world economy picks up

·Threat from Global warming: -

·This will require a max cumulative  CO2 budget of  

~3000 GT 

·Of which 1970 GT has already been emitted  before 2014

· Therefore, Total Budget available for future ~ <1000 GT 

while We are spending around 35 GT annually



Global Energy Related CO2 Emissions 
Budget to Limit 2° C Rise

2010 Target to limit the rise of Global temperature 

to 2 deg C by limiting the CO2 level to 450 ppm ï

present 399 ppm



Role of Renewable Energy

·Good News of 2014: 

·Global economy grew by ~3% but energy related CO2 

emissions flat ï1st time 

·RE ~50%of all additional installed power capacity

·The Pledges:

·EUô to cut GHG emissions by at least 40% by 2030 (from 

1990)

·USA to cut GHG emissions by 26% to 28% by 2025

·Increasing energy efficiency all sectors

·Rapid rise in investment in RE to $270 billion in 2014



Global Additional 
Installed Capacity of RE



RE SectoralGrowth Rates 


