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The Swiss Goal: 
a 2000‐Watt‐Society
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Efficiency reduces energy consumption
Family of today 4960 W, Family of the future 1920 Watt/person
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Josef Jenni‘s first house 100% solar 
(heat and power)

Jenni Energietechnik AG www.jenni.ch



Heat storages within the building‘s
basement

Jenni Energietechnik AG www.jenni.ch



Jenni solar houses: self sufficient

• Jenni Energietechnik AG www.jenni.ch



Solar coverage 50‐100%: 
Swiss Solartank®

Solar collector, storage tank, wood stove as a reserve
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Swiss Solartank

Jenni Energietechnik AG www.jenni.ch

Kaltwasser Swiss Solartank



Temperatures in storage November 2006 – February 2007

Temperaturen Lehner November 2006 bis Februar 2007
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Solarspeicher 2 x 50`000 lSolarspeicher 2 x 50 000 l

Jenni Energietechnik AG www.jenni.ch



Jenni Solar House (Dresden) ( )
Winner of the German Solar Price



A number of different Swiss techniques for 
efficient housingefficient housing 



And new standards for energy efficiencyAnd new standards for energy efficiency

Additional construction 
costs (+14%)  are offset 
by lower energy bills



New Swiss Building Standards
Minergie(45 kWh/m2/a) Minergie‐P (30 kWh/m2/a)

Solar panel

Insulation 20‐35 
cm

A‐Class appliances

Insulating window
3 layers of glass

C t ll d til ti

Solar storage tank
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Controlled ventilation 
with heat recovery = only 

heating system



Renewable energie‐ what areas needed?g
0,01 ha Wind turbine = 4 ha Solar power = 200 ha Raps

Windkraft 20‘000mal produktiver als Raps pro Flächeneinheit



Rechsteiner: Forecasts ‐ can they be 
trusted?
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German experience 1990‐2008‐2020:
from 3% to 15 % to 47% renewable

Start 
2004
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Wind turbines get ever cheaperg p
from 1 Euro/Watt today to 0.5 Euro/Watt by 2020 

May 14, 2009
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European wind power cheaper than
market price (2008)

• Feed in tariff Germany :
– 9 Cents/kWh first five years

5 Cents after 5 years– 5 Cents after 5 years
depending on 
place/productivity)

Feed in tariff first five
years

Feed in tariff after five
years or later Jahren

18

years or later Jahren



Wind power is crowding out more 
expensive  technologies
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No wind (<150 MW) Windy weather

May 14, 2009
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Four recipees for security of supply
with a purely renewables system

d i iff1. Feed in‐tariffs
• Important for rnewables‘ diuversity

2. Diversification of primary sources
– Wind, solar geothermal for baseload, g
– hydro and biomass for peaks

3 Diversification of geographic sourcing3. Diversification of geographic sourcing
– Regional structures are cheaper than local ones

4 S4. Storage
– Batteries, hydro, hydro‐pumped, biomass



Angebot erneuerbarer Energien‐ weltweit

May 14, 2009 21
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Southern North Sea could power the World 
250‘000 km2< 45m  ≈ 13 Mbd ≈  7500 TWh

l l i iPolygon area can cover EU‐electricity 
consumption
Two turbines / 10 MW per km2May 14, 2009 22

Rechsteiner: Forecasts ‐ can they be 
trusted?



Offshore‐projects in Europe:

Thousands of wind turbines
projected or in construction

May 14, 2009 23
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New sources of energy need a new grid!
Renewable energy means de‐globalization
and regionalisation of energyg gy

24May 14, 2009
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HVDC lines: high power low lossesHVDC‐lines: high power – low losses, 
no electro smogno electro smog

HVDCHVDC
High 
Voltage
Direct

Normal 
AC grid

Direct
Current
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state of the art: 1‐6 GW capacity in one cable
many new projects – earth cables cheap

May 14, 2009 26
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Rechsteiner: Forecasts ‐ can they be 
trusted?
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Smoothing effect of large areas (I)
Netherlands only

December 2000 wind speeds, 2030 MW amountsp
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Smoothing effect of large areas (II) 

December 2000 wind speeds, 2030 MW amounts

Benelux+France+Germany 
p
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Smoothing effect of large areas (III) 

December 2000 wind speeds 2030 MW amounts N th l d 7000 MW

UCTE 
December 2000 wind speeds, 2030 MW amounts
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Smoothing effect of large areas (IV) 

December 2000 wind speeds, 2030 MW amounts Netherlands 7000 MW
UCTE+Nordel+UK
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Europe: Storages exist already: 
96 GW power – 180 TWh96 GW power – 180 TWh

interconnection insufficient

May 14, 2009 32
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Some 10 % energy backup and
some 26 % capacity backup needed

May 14, 2009
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