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Past trends for district heat
production and CHP plants

¢ More wind power — now +30%

» Less fuel for electricity

» Still the same capacities in the
energy system

production .
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capacities in CHP production
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Ages of plants

Ages and current plans for new
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Plans for new
power plants
and CHP plants

* From coal steam
CHP plants to
biomass steam
CHP plants?

A

BIO- NATUR RESERVEV/ERK EJIDRIFT

KONVERTERES
MASSE GAS (primzrt olie) /STANDBY til treepiller

Fem store kraftvarksblokke i drift skal konverteres helt eller

delvis fil brmpiller over de nmsie fem-seks &r. Samfidig legger  (C/CISNCE!

Ingenigren 12/6-2012

selskaberne en razkke blokke i melpose eller s=tier dem pa
standby, hvilket kan betyde, at der maske bare vil vare tre
deciderede kulkraftvarker | regelmzssig drift | Danmark | 2020.
Det er Enstedvzrkets store blok samt Stigsnzsvarkets blok 2,
som l=gges i malpose pr. 1. januar 2013, (Kilde: Dong Energy,
Vattenfall og Energistyreisen)
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Primary energy consumption in CEESA
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CEESA — smart energy system
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Potential development in
electricity capacity

— 30.000
3
2
Z 25.000
‘S
©
Q
& 20.000 = PV+Wave
§ m Wind
k]
3 15.000 m Condensing PP
o
2
a W CHP, Central
> 10000 - entra
K] B CHP, Decentral
E]
g 5000 - = Waste CHP
2010 2020 2030 2050 2010 2020 2030 2050
Reference CEESA Recommendable

ian Vad Mathiesen
bvm@plan.aau.dk

Potential development in
electricity production
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Potential development in
electricity consumption
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Potential development in
electricity consumption capacity
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storage options.

energy storage in a dense liquid form;

What can we do on the production side?

e Larger gas turbines

10% of full load pr. min
Good load efficiencies

Best efficiencies in base load
Quick start-up

From Natural gas to biogas and
gasified biomass

Low investment costs

Fuel cells may eventually perform
better.

¢ New demands for wind turbines

Can be used in the regulation power
markets

+5MW/min/200MW or 2,5%
incr./min of full load
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Smart energy systems are crucial in
100% renewable energy systems

Electricity smart grids are only one part of this system. The scenarios rely on a
holistic smart energy system including the use of:

e Heat storages and district heating with CHP plants and large heat pumps.
e New electricity demands from large heat pumps and electric vehicles as

e Electrolysers and synthetic liquid fuel for the transport sector, enabling

e The use of gas storage and gas grids for biogas and syngas/methane

Flexible integration of electricity, heat, gas and transport
www.CEESA.plan.aau.dk
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What can we do on the demand side?

e Smart Electricity Grids and infrastructure
— Connects to storage with flexible electricity demands such as
heat pumps and electric vehicles to the intermittent renewable
resources such as wind and solar power.
e Smart Thermal Grids - District Heating and Cooling
infrastructure
— connects electricity & heating sectors.
— Enables thermal storage and heat losses in the energy system to
be used.
e Smart Gas Grids and infrastructures

— Connects the electricity, heating, and transport sectors. This
enables gas storage to be utilised for creating additional
flexibility. (Liquid fuel storages can also be utilised)
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District heating supply CEESA 2050
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Conclusions

¢ Power plants and CPH plants need to change —
but we need the same capacity

— No need for base load plants
— Flexibility is a key characteristic
— Gas should be the focus
¢ Decisions made within the sector has
implications 30-40 years into the future

¢ The consumption side will change and needs to
be more flexible with twice todays electricity
demand

¢ We need smart energy systems

¢ [f district heating is not there in the future we
need much more biomass (up to 30%)

e Urgent need for investing in large scale heat
pumps and flexible power plants
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Danske varmeforbrugere risikerer at betale dobbelt for gren strom :,":,‘,’:,‘,":.’,,‘:'.':’.".’.f’ :
FOR AFST TIL TREPILLER SKAL AFFLADVARME AARHUS BETALER eyl e
BO% AF OMBYGNINGEN (prisen er hemmelig) og e Pt ey

andre,

-

STATSKASSEN

20% AF LEVETIDSFORLENGELSEN (500 mio. kr) TRAPILLER), W Modsat kul er
traspiller afgitstrl.

W Omizgning til traepiller

skaber et hul i statskassen.

AFFALDVARME AARHUS

Vi betaler til vindmalier
over elregningen

Pengr [ WFjernvarme ELMARKED
Forbrugerne risikerer at betale dobbeit for gren
stram, hvis vindmellerne karer, samtidig med at
Borger  Hiem i Studstrup ogs betales for at producere gron strem,

sefvom elprisen er lav, og der dermed Ikke er brug

for strammen p4 eimarkedet.

Kilde: Energitiisynet. Dong Eneray, m.fl,
Grafik: Marci Papineau Gottliet

Challenges for the electricity supply

¢ The long term - Security of supply:
— More renewable energy sources — less fossil fuels and biomass demand

— The integration of the heat sector and the transportation sector increases the
efficiency and the options to for storage and flexibilty

— Between years and seasons

e Medium to short timescale - Grid stability:
— Regulation power needs to be supplied from the demand and production side
— Options to store and handle fluctuations has to be established

— Demands should be flexible enough to hand fluctuations and plants should be
able to handle changes in demands and in intermittent resources

— From seconds to hours and over a few weeks
¢ Short timescale - Emergency:
— Ensure short term power quality with fall outs and start
up after fall-outs.
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What can we do on the production side?

¢ Centrale dampkraftveerker kan
regulere 20-100% uden
varmeproduktion og

Fra 50 til 90% kan der reguleres 4% af

fuldlast pr. min. og

<50% og >90% kun 2% af fuldlast pr. min.

Slow start from cold
Traditionally for base load

Biomass
100
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