Route: Energy efficiency and green gas
e Decentralised power generation
e Projects: MicroCHP and the VPP

lerre Bartholomeus and Hans Overdiep
Gasunie, Holland



Holland is a natural gas country:
e >50% of total energy deman

d —
e Nearly all households use NG
e >50% of power-prod. is CH® on

e Gasunie sells 80 billion m3)y
e 40 billion m3/y at home
e 40 billion m3/y abroad |
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E-boiler (invention of Gasunie):

e condensing boiler (107%) '

e saved in billions m3 gas |

e efficient, cheap )T ’T
« high comfort S B .
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Technologies:
e Stirling-engine
o Otto-engine

o Steam cell

e Fuel cell

Stirling

Steam cell
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e heat storage
e smart control unit
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Field test with the aim:
e gives first practical experiences. with microCHP in homes

e to show that migréCHPcan b;ﬁ:}géne aArdnsitiopdechnology
e to start discu_ in_‘s abolfd mi ‘() HP (sl ply toygrid)
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SmaII field test:

e 50 units (Whlsperg n)
e Dutch Energy s t bu
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First resuits:
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Consumer:
e buy more gas
e buy less electricity

ﬂ\ » expected pay back time 5 years
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First result of Energy
Transition:

Virtual parking of
power the most
attractive option (E-
grid used as a virtual
battery)
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Virtual Power Plant:

e optimizing decentralised power generation

e Solar power, wind power, (micro, mini)CHP

e smart combination of renewable energy and fossil fuels




Natural f/@s tion fuels:
fan

e most ¢ fossil fuel

e in the future mixed with biomass, hydrogen



MicroCHP Is a transition tecinology:

s Saving a lot of fossil fuels and CO2



Virtual Power Plant is a way of Transition thinking:
o fossil fuels will become a back-up fuel
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In 2007 a demonstration project:
e 1000 microCHP appliances
e Meerstad, new urban area
e Small Virtual Power Plant







Iess import of power 9§\
e less investment in transport capa ot .
e reliable power production
e Kyoto, Energy Transition




It happens in the North of Holland,
Energy Valley:

e Knowledge of natural gas

e Development of microCHP

e Production of microCHP

emonstration of microCHFjand tije VPP







Transition lowards ™

4 sustanatl Yo Strong properties of microCL

b | A e can save billions of m3Matural gas
“>e can sayetons of'CO2

336an be placed instead of HE-boiler

e Gan use green gas for heat and power
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A shifting from the u f fossit
fuels to sustainable energy

e more windmills||(lhydrogen
e solar power pa ei% 5

e solar heat panels

e heat storages —
e CO2 storages
e green gas (biomass, ¢
e (micro)CHP, VPP,




