Notes from A. Clerici on Future of Energy
General scenario
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Energy efficiency plays the main role for emissions reductions
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World population now    6.7 billion people

: (300000 births/day)

§

In the last 10 years

: 

population +12%;

primary energy +20%;

electricity +30%

§

1.6 billion human beings with no electricity

§

Electric Energy  consumption in 2030 will be double quantity of 

2007 with  

44% of primary energy resources for its production (36% in 2007)

. 

Worldwide 40% of CO

2

emissions are caused by production of electricity : 

10 billion t/year.   Europe quota

-

part: 14%.

Electricity is more and more important

.

§

In China during the period 2006

-

2008 commissioned 300 MW/day of  new 

power plants (100 GW/year) of which 80% coal

-

fueled

;

CO

2

emission from 

only these new plants  is far beyond global emissions of all the

EU 27 power 

plants.

EC reduction target of CO

2

is 20% in  2020, equal to  1

-

2% of the yearly 

emissions increase, as from today up to 2020, in the rest of the

world.

ENERGY  and ENVIRONMENTAL PROBLEMS are GLOBAL

ENERGY  and ENVIRONMENTAL PROBLEMS are GLOBAL

EVERYONE  MUST CONTRIBUTE

EVERYONE  MUST CONTRIBUTE


[image: image4.emf]•

Africa by far the continent with the largest population growth:

1.5 billion people in 2030 with respect to present 1 billion

•

ME and S. Asia + SE Asia and FE around 60% of world  population

World Population

COUNTRIES GROUPS  

Population

2008 

million

Population

2030 

million

North America

341 410

Latin America

576 690

Western Europe 

480 515

Eastern Europe 

398 381

Africa

975 1,524

Middle East and South Asia

1,765 2,354

South East Asia  and the Pacific

417 495

Far East

1,752 1,925

World Total  6,704 8,294
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To be updated

[image: image6.emf]World primary energy demand in the Reference Scenario  
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World energy demand expands by 45% between now and 2030 – an average rate of 

increase of 1.6% per year – with coal accounting for more than a third of the overall rise 

N.B.: to be split in the various continents


[image: image7.emf]2008 Electric Energy Production

World             

(~19000 TWh)

Europe 27             

(~3200 TWh)

Brazil (*)                        

(~445 TWh)

Coal and solids ~40% ~32% ~2%

Gas ~17% ~21% ~4%

Hydro ~17% ~ 9% ~83.5%

Nuclear ~14% ~30% ~2.7%

Oil products ~  7% ~  4% ~3.1%

Wind   ~  1.3% ~  4% ~0.1%

PV      ~   0.08%    ~  0.1% -

Other ~  4% - ~4.6%

(*) Additional 40 TWh imported Elaboration data from Terna - WEC – Enerdata

N.B.: to be completed for Africa, Asia, LA, MA, Australia


To be updated
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The top 5 emitters account for 70% of world emissions
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The new energy uses can be subdivided in 3 great areas:
A) heating/cooling (both for residential/commercial buildings and for industrial processes)
B) Electricity

C) Transport

The main relevant technologies are:

A) Furnaces led by fossil fuels
Boilers

Heat pumps

Solar panel for heat

Geothermal energy as heat

B1)
From the production site of electricity

c.c. per gas fuelled
oil plant (little by little XXXX)

Coal plant (with and without CCS)

Nuclear plants

XXXXX

Hydro renewables (now mainly solar and wind)

Table 1 provide for 2008 the energy mix for electricity production and table 2 an overview of present cost of electricity production from XXXXXXXXXXXXXXXX)

B2)
From the consumption side:
· Electrical XXX drives (there are responsible for around 50% of global final electrical consumption)

· Lighting

· White goods and ICT devices

· Others

B) Transports are now governed for more the 95% by oil (only few 10% electricity by trains, trams, etc) XX fuels on gas at a global level.

Looking at the future energy:
· The “production” of primary energy resources (e.g. fossil fuels) will require always more energy per 1 ToE of energy content of the final fossil fuel; more and more energy will be absorbed to produce “primary energy XXX”

A life cycle energy assessment is more and more needed to combine both emission and global energy optimization
· The global climate change XXX are pushing for uses of primary energy with no CO2 content or with special removal of CO2 content in the combustion process, that is:

· Nuclear

· Renewables

· CCS

· Energy efficiency (to produce the same products and services with less amount of energy due to high efficient technologies: no impact on standard of leaving).
· Energy savings to change the life style (less cost of heat in the building, use of XXX versus private transports, XXXX etc) with impact on standard XXXX
Even if a global strategy is fundamental to reach substantial results

The optimum solutions are strongly dependent on:

· Local environmental conditions (winter / summer conditions)

· Local level of industrializations

· Local prime energy sources and relevant cost of final energy used (in the electricity arena variation, in a range of 1 to 5 are easily met)
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Electric Energy production costs of kWh for base-load power plants. WACC = 9%

(new plants with present technologies)





Capital   

OVN                           

(€/kW) 

(1)

Hours of 

utilization h          

(kWh/kW x year)

 kWh Cost









(1) 

OVN = Overnight Cost with no financial costs

(°°°°) 

Carbon Capture and Storage (cattura della CO2 da centrali a carbone) senza considerare costi di trasporto e stoccaggio CO2; cattura di CO2 al 90%

(2) 

Order of more plants with several units per site

(°)

 Gas 0.200 € - 0.570 €/m3 - Coal 50 - 150 €/t - Uranium 115 - 230 €/kg

(°°) 

For nuclear included decommissioning + complete "back-end fuel cycle up to final repository".

(°°°) 

CO2:  25 - 50 €/t
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 OVN = Overnight Cost with no financial costs
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Electric Energy production costs of kWh from Wind, PV and CSP. WACC = 9%

(°°)

 Not included additional costs to the electrical system (spare capacity + balancing costs, etc.). For “distributed production” at low 

voltage with PV a specific explanation is necessary and “grid parity” to be considered carefully.

(2)

 For plants on shore with more than 200 kW; with NUP yearly average price in the pool for energy supply (at around 50-60 €/MWh in 

this period). Incentives for 15 years of plant operation.

(3)

 Incentives for 20 years of plant operation.
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