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Answers to What Questions? 

Getting Smart Answers 
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Distribution of Population 

Source: Census from various countries 
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Projected Population Growth 

Source: UN Statistics 
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Population Growth Leads to Higher Demand 

Growth of population  

and energy demand 

54% 

Nuclear 

Renewables 

68% 

33,000 TWh 

20,300 TWh 

2008 2030 

+63% 

Fossil 

energy 

sources 

By 2030, power consumption will grow from 

todayôs 20,000 TWh to roughly 33,000 TWh ï  

a 63 percent leap! 

Primary cause of growth is demographic change 

ï more people need more electricity. 

Prosperity is on the rise, causing a substantial 

increase in the use of electrical devices, 

equipment, and machines.  

Especially pronounced in urban centers. 
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Why Grids Must Change 

The need to replace 

outdated infrastructure 

Todayôs power grids arenôt at their limit yet.  

But with an additional 63% increase by 2030,  

they definitely will be stretched well beyond  

their capacities. 

For example, the U.S. power grid: 

Á70% of transformers and  

60% of switchgear are over  

25 years old 

Á$3 billion a year needed for replacement and 

renewal programs alone 
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Smart Grids are essential to ensure a safe supply 

of electricity worldwide ï and demand will grow 

over 60 percent from 2008 to 2030. 

Getting Smart Answers 
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Where Does This Energy Come From? 

Source: United Nations Framework Convention on Climate Change 
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Where Does This Energy Come From? 

Source: United Nations Framework Convention on Climate Change 
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The Question of Efficiency 

This has been the case for more 

than 50 years 
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The Question of Environment 

Source: World Resource Institute 
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The Question of Environment 

Source: NASA-GISS, CDIAC, NOAA ESRL 
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The Question of Environment: Effects 



Page 14 

 

© Siemens AG 2010 Kevin W. Chiu 

The Question of Environment: Effects 
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The Question of Environment: Effects 

Source: University of Colorado 
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The Question of Environment: Effects 
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Why Grids Must Change 

Climate change, the need 

for CO2 reduction, and 

therefore more renewable 

energy sources 

Immense demand for energy will need to be 

managed to a greater extent by renewable 

sources. By 2030, the proportion of renewables 

in the energy field will climb to 20 percent. 

Focus on sustainability to protect the climate and 

conserve ever-scarcer natural energy resources. 
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1)  ICT = Information and Communication Technologies 

Paradigm shift in power grids:  

The new age of electricity 

Electrification of society 
'Age of Coal' 

'Generation and load closely 

coordinated' 
 Supply island with 

stochastic load 

Extensive generation of 

electrical energy  

'Age of fossil fuels' 
 

'Generation follows load' 
 Integrated network, central 

generation, load stochastically 

predictable, unidirectional energy flow 

Fossil energy source, 

hydro 

Fossil energy sources, 

hydro, nuclear 

 No environmental concerns 

19th Century 20th Century 

Shift to new age of electricity  
Challenges require rethinking:  

1.) Demographic change 2.) Scarce resources 

3.) Climate change 

'Energy system shifting' 
Increasingly decentralized,  

fluctuating generation 

'consumer' becoming 'prosumer' 

Fossil energy sources, 

hydro, nuclear, biomass, 

wind, solar  

Early 21st Century 

 Environmental awareness 

Unsustainable energy system 

The new age of electricity 
 Electricity will be the energy source for most 

applications in daily life. 

Č Integrated energy system 

with power grid as backbone 

'Load follows generation' 
Central + decentralized generation, 

intelligence with ICT1, 

bi-directional energy flow 

Renewable energy sources 
(solar, wind, hydro, biomass), 

'clean' coal, gas, nuclear 

End of 21st Century 

Sustainable energy system Unsustainable energy system 
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Getting Smart Answers: Changing the Conventional 

Source: Energy Information administration (EIA) 

Flow of Energy 
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Integration of large-scale 

renewable energy sources 

Renewable energy sources will help protect the 

climate by reducing CO2 emissions. 

They will produce a shift in the energy mix 

toward the use of renewable energies. 

Getting Smart Answers: Renewables 
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Getting Smart Answers: Renewables 
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Getting Smart Answers: Renewables 



Page 23 

 

© Siemens AG 2010 Kevin W. Chiu 

Getting Smart Answers: Solar 

Source: United Nations Framework Convention on Climate Change 

Huge Room For Growth 
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Getting Smart Answers: Solar Technologies 

Source: Metropolitan State University Minneapolis 
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Getting Smart Answers: Wind Power 

Å Offshore wind farms have a higher yield of wind 

speeds, thus contribute higher supply of 

electricity. 

Å Onshore wind farms are good alternative to 

provide electricity to isolated locations. 
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Getting Smart Answers: Hydro  
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Getting Smart Answers: Cogeneration 

Why not make use of this? 



Page 28 

 

© Siemens AG 2010 Kevin W. Chiu 

Getting Smart Answers: Cogeneration 

Source: Marathon Engine Systems 
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Getting Smart Answers: Trigeneration 

Source: Cenergy 
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Getting Smart Answers: Changing the Conventional 

Source: Energy Information administration (EIA) 

Flow of Energy 

Flow of Energy Possible 
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Virtual power plants 

Integration, management, and control of a large 

number of small, individual generation sites into 

ñvirtual power plants." 

 

Getting Smart Answers: Innovative Technologies 


