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Why Smart Grids are unique

• Main Drivers,  including Global  Differences

• Why Energy Efficiency drives Electricity Growth

• The Challenges of World Electricity Supply

• Smart Grids A Global; European as well as Nordic Challenge

Det unika smarta elnätet
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Our body
needs ~ 2200 kcal/day (more when hard working)
1 kcal is  4,2 kJ;  2200 kcal x 4,2 kJ makes  9 200 000 Ws,    
A normal body from  2,5 up to 8 kWh/day for hard labour. 

3 – 4 kWh/day makes 1000 – 1500 kWh/year
as eatable and digestible energy

Copyright Power Circle, research och bildbearbetning genom Alatus konsult

We all need energy ! 
Some energy curiosities  

Potatoes
0,1 kWh/100g
1 Euro/kWh

Bacon
0,4 kWh/100g

0,7-1 Euro/kWh

A piece of bread 
0,2 kWh

0,5 Euro/kWh

Yougurt
2 dl = 0,2 kWh

6 Euro/kWh

1 glas of red wine
0,15 kWh

10-20 Euro/kWh

Sweden figures 
Price on non-eatable energy
Electricity  0,1 – 0,15 Euro/kWh
Oil ~ 0,1 Euro/kWh
wood 0,05 – 0,15 Euro/kWh

Poor people 
cook with less 
efficiency

Power 1 –3kW 2-8 kW
Fuel wood/coal electricity
Efficiency     < 20% > 80%
Family needs    ~ 1000 - 4000 kWh/year

Richer cook more 
but with higher 
efficiency
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is 

wish all species 

economy society

Expansion    &   demands

…. there are limits to growth…. 

Right now the limit is defined and measured as CO2 ? 
Copyright Power Circle ,  Research och bildbearbetning genom Alatus konsult

Source: Google Earth

Natural Restriction ?

people
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IEA world energy scenario baseline

- 20% - 50%

Blue map

+ blue map to cope with CO2

Source: IEA World Outlook

The necessary reductionTalking Gt CO2
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1. Millions have electricity, 
2. 25 - 30 % have too little 

(brown-outs and load shedding)

3. 20 - 30 % are denied electricity.

Main Driver, We all need energy   

We all need energy….,
……and some have better access
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source: EWEA

Electricity growth is changing in Europe, (from 2009)
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Ur tisdagens DI
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OBS 2

OBS 1
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Kina bäst och värst….

Var 4:e vecka byggs 
1000 MW vindkraft

Var 3:e vecka byggs
1000 MW vattenkraft

Varje vecka byggs
1000 MW kolkraft

Var 8:e vecka tillverkas

1000 MW solceller



Bild 9

Alatus
Konsult HBStig Goethe 

20110209

Totala CO-2-utsläpp Kina - USA

Källa::BP Statistical Review of World Energy June 2010

Miljoner ton
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Selected countries GDP per capita + CO2 outlet per cap with World references 

GDP/cap in US$x1000

CO2 outlets in ton/cap

Source: IEA key world statistics

Conclusion: No definite mathematical formula seems possible to catch 
but countries with pollution free electricity seems to do well

Economy and carbon levels

SWE unikt lågt
trots god GDP
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Historia

2025

…och en icke helt otänkbar vision ?

Behöver utvecklas och kommuniceras!

Men OBS Thailandsresor är ej beaktade

448

elandel
15 %

elandel
36 %

Elens roll i totalenergin

Om 20 år är vi, 
(som en idéskiss)

10 miljoner +11%
BNP är 500 000/pers + 85%
Energianvändning +  5%
Energi per capita 43TWh        - 6%
CO2 -utsläpp per person     2-3 ton/år
Reduktion av CO2 >40%

Jämfört 
med 2005

~ 400 

~ 180 TWh

elandelen
40 - 50 %

Trots folkmängdsökning och högre energi-uttag
kan en högre elandel, sparande och högre bioandel 
ge klart lägre fossilandel ! (Elexport är rumsfähigt)
men det sker inte utan teknikutveckling, ökad 
kunskap och det kräver smarta elnät och system!! 

Vision 

Copyright Power Circle, research och bildbearbetning genom Alatus konsult
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US Electricity consumption as part of total energy 1975 - 2009

Share of electricity in energy consumption

Electricity share 
is up, from 10 % 
to 25 %

Source: DOE and US statistics
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World needs more energy, but limits exist
Stay within limits through new technics
for production and use of energy

Restrict something in order to supply to allAlternatives ?

Radical change of all Societies

Chosen routes call for 

 CO2 capture and storage technics
 Wind and Solar
 Wave and Tidal
 Energy effeciency
 Electrical cars
 New transport modes
 New ”city solutions”
 ………………
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The pressure to supply and deliver ”electric energy” 
from renewable energy resources  is strong !!

But safe and stable electricity nets are key 
for the transport of electric energy 
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The technological challenge

1800-talet 1900-talet 2000-talet

System control is  vital 

consumers

producers

Frequency and voltage meter

telephone
1st generationen computor support

2nd generationen computor support

1st generation computorised system support

1nd generation computorised system support

From about here, it is possible to 
handle a lot more information

Some possibilities to disconnect
in case of emergency

More integrated
participation 
possible thanks to
IT-development
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= approximate 50% of world
population.

Source: UN and WBCSD

What Trends drive smart-grid?  Example 1
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= approximate 50% of
world population.

Source: UN and WBCSD

Least
urban

Most 
urban

What Trends drive smart-grid?  Example: preferences of Society
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Is ageing  
networks an 
advantage or 
disadvantage? 

That is to early to 
tell, but the aging 
structure is 
certainly adding a 
challenge to the 
investment 
decision process.

25 years

25 years

Copyright Power Circle, research
and presentation by Alatus konsult

What Trends drive smart-grid?  Example: Status of today´s infrastructure 
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The constantly ongoing balancing

Sv K

prod

Reg N Lok N

cons

cons

cons

prod

prod
Consumption 
follows ”known” 
pattern

Regulation 
signals

Production 
follows 
consumption

The ”traditional” value chain

Few and simple signals

Plenty-fold numbers of signals are 
necessary to know what´s happening

Sv K

prod

Reg N Lok N

cons

cons

cons

prod

prod

Consumption + 
production by several 
“consumers”

Regulation 
signalsConventional 

production has to 
follow new 
consump + new 
production

The”future” value chain

prod

prod

prod

prod

prod

prod

prod

prod

prod

prod

prod

prod

prodprod

hpp

El cars

Responding signals

Source:SvK + Power Circle

What Trends drive smart-grid?  

Example:

The new technical complexity 
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Wind

Hydro reservoirs

Large-scale solar 

Copyright Power Circle ,  Research och
bildbearbetning genom Alatus konsult

What Trends drive smart-grid?   Example: The needs of transmission
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In Nov 2010 EU launched a 
vision for ”an electrical
highway” 

It marked areas of importance
and why.  In these areas 
economical support may be 
granted.

Source : EU vision Nov 2010

What Trends drive smart-grid?   Example: Available support and economy
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Eus infrastructure plan seem to neglect the options for Wind north of latitude 60 degrees ?

??

The creation of the highways need  - perhaps - a new input? 

New EU interconnections up til 2020 New lines/grids for off-shore wind

Source : EU vision Nov 2010
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Snitt 2

Snitt 1

Snitt 4

5340 MW (*)
22 %

6400 MW
26 %

5580 MW
23 %

7080 MW
29 %

Vindkraftplaner i Sverige

• Planeringsmål 30 TWh

– Motsvarar 12.000 MW

• Under utveckling 60 TWh

• Installerad effekt

– Kärnkraft  9000 MW

– Vattenkraft 16000 MW
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ett vägval ?

Den marginella utbyggnadens väg vs Det stärkande språngets väg

The 2000 km long 
Xiangjiaba-Shanghai 
800kV DC-link was 
commissioned in July 
19, 2010 and carries 
c:a 7 000 MW. A joint 
work of SGCC of 
China and Swedish 
ABB people.

Why not try Swedish 
technique in Sweden? 

Marginell förstärkningar hjälper, 
men inte mer än precis och tills nya   
begränsningar uppträder.
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Det unikt smarta elnätet

Skulle – i ett slag - elektriskt flytta Norrland ned till Tyskland.

Befintliga kraftledningar kan användas , liksom sjökabel,

och Sverige skulle ta ett synligt steg in i framtidens miljövänligt elektriska landskap 
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Pionjärfas Expansionsfas Marknadsfas

150 TWh

75 TWh

1970 200019401910

125 TWh

25 TWh

50 TWh

100 TWh

Elutveckling 1909 - 2009

Pionjärfas

De nya utmaningarna kräver 
inte bara tekniker, de kräver 

uppfinnare och 
entreprenörer

Mer Vindkraft, Solkraft, Bio 
och kanske Kärnkraft 

Mer Smartgrid, mer nät
Mer Elbilar, Värmepumpar 

och styrbar förbrukning
Mer handel och utlandsnät

Mer konkurrens m.m.

och mot 2030 à 50

Klimat- och 
smartfasen

Många år av lunk-betonad utveckling i det svenska elsystemet omprövas nu

Copyright Power Circle ,  
research coh bildbearbetning genom Alatus konsult
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1. The electricity sector is  a key to reduce carbon levels. 

2. Smart-Grids are key to make it all work

3. Few Smart-Grid solutions may be possible to copy as they generally 
speaking depend on “local conditions” but ideas may be exported 

Electricity is set to become the preferred energy carrier and it will deliver 

In conclusion
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Source: IEA World Outlook

2030

CO2 polluting 
alternatives

Fossil 
growths
x 3,5

New 
fossil

TWh

Electricity production 1971-2008

Sweden 82  TWh                                    ~ 140 TWh
Dvs               13,0  0/00 6,9 0/00

Positive, but is 
it enough?

The changes of World electricity supply
during 30 years and 20 future years

Almost twice
today´s level!

Where are we and what to expect of future?

Talking TWh
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Nätutvecklingsplan SE / NO


