\

The Road to Smart Grids

B. Roossien

Presented at the GreenIT workshop, 4 May 2010, Amsterdam

ECN-L—10-081 September 2010



ZEGN

Energy research Centre of the Netherlands

The Road to Smart Grids

Bart Roossien

www.ecn.nl




\
o
=

Energy research Centre of the Netherlands www.ecn.nl



Energy research Centre of the Netherlands www.ecn.nl




~JECN

Dutch yearly electricity production composition
Total production (2006) = 119.4 TWh

I Nuclear
I Hydro
I Wind
[ JCoal
[ Joail

[ lGas
[ Biomass
I Other
I Net import

Dutch yearly electricity consumption
Total consumption (2006) = 119.4 TWh
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[ ]Industry

[ Transport
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[ ]Residential
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I Grid losses
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Source: |IEA Statistics 2008
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Elektriciteitstransportnet TenneT TSO B.V.

=== 380 kW-stationbovengrondse verbinding kabel

Eemshaven

== 220 kV-station{bovengrondse verbinding/kabel 160 MVA

== 150 k¥W-station/bovengrondse verbindingkabel

e=e= = > project NorNed
= em am | project Brithed

Bergum
== wm wm o project 380 kV-verbinding Doetinchem-Wesel = 400 MVA
== == == & project Randstad 380 . ' a
Diemen naam van het station /

Gronau == grensoverschrijdende verbinding
TenneT landelijk bedrijfsvoeringscentrum TenneT

Elektriciteitstransportnet regionale netbeheerders Oudehaske iy,

= 150 kv-station{bovengrondse verbindingkabel 400 MVA

= 110 kv-station/bovengrondse verbinding)/kabel
Centrales (Powerplants)

wermogen tussen 60 en 250 MW

vermogen groter dan 250 MW

Regionale netbeheerders

Lelystad

N l! Gronau

Doetinchem
950 MVA

Maasvlakte
1400 MVA -

Isle of Grain Sl

(Groot-Brittannié)

Geertruidenberg Wesel (Duitsland)
1900 MvA
- Boxmeer
500 MVA
Borssele
900 MVA -
Maasbra:
1 350 MVA
- Meerhout
¥ Rommerskirchen
Zandvliet Gramme
B
Siersdorf
-

Source: Tennet
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M‘“"Mﬂ“ﬂh by T. McCracken

One advantage of being a vampire is that you
use electricity in the cheap non-peak hours.
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Why does the wind ulwa¥s quit
just when they get to
» The best part?
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Uncontrolled charging

Available remaining
capacity

Maximum transport
capacity

[KVA]

Daily patern households
on MV level

Source: ITM Project
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Uncontrolled charging
5 hours charging

About 5 cars per 100

Maximum transport
dwellings

capacity

[KVA]

Source: ITM Project
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Uncontrolled charging
5 hours charging

Reinforcement of About 25 cars per 100
transport capacity dwellings

[KVA]
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Source: ITM Project
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Bommelerwaard (NL)
December 2007
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smartgrid technology

r
|||ﬂ|||||||-||m:l¢

4
i (zt i

@
=
5
1]
>
(=)
©
=

:'Concentrator
' Agent
'

~ Auctioneer
Agent

Energy research Centre of the Netherlands www.ecn.nl



G armme nwelde
-

| 1 Middekent

- L

F

Amsterdam

T -
—Matslool——

Energy research Centre of the Netherlands www.ecn.nl



A\
A
=

Hoogker

PowerMatching C
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~ Summary

Hoogkerk

PowerMatching City
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TO REA LIZE
SMART GRIDS
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