TUR—IDENHIGHIEE
RHHR—REBEN

it

T EEEOTBTDICER RS

170629 ERFIARRZR & R BT



[ B = Ak

« DKTIE. . BHhDCurtailmenth Vi BHEZEHHIBIZAN
HENBRBBAIN TGO ?

EBEATEHECEB LGN, EDERZE

/-JI'I'

s BIRYR—FEEE
BASMNZT B,




Electricity capacity
[MW]
14000

12000
10000
8000 -
6000 -
4000 -
2000

0 o
1990 '9

'10 '14

'00 ‘0
¥ Large-scale units Small-scale units
" Autoproducers ® Wind turbines



Wind power capacity and wind power’s

share of domestic electricity supply
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From central to decentralised/distributed generation: From central power plants (central kraftvaerk)
to decentralised power plants (decentralt kraftvaerk) and wind turbines
Figure 5

(onshore - landmeller and offshore — havmeller).
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ELSPOT (DAM) Blancing Market
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« DFixed Premium case
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c€/kwWh c€/kWh c€/kwWh
0.3 (bal) Premium: 3.4 Eligible for the sum of 6,600 full load hours and an
Total cap: 7.8 electricity production of 5.6 MWh per m? rotor area,
corresponding in total to around 25,000 full load
hours depending on the type of wind turbine
34+ 03 (bal) Eligible for 22,000 full load hours
34+ 03 (bal) Eligible for 22,000 full load hours
%
13+0.3(bal) For 20 years
0.3 (bal) Premium: 1.3 For 20 years
Total cap: 4.8
N
03(al) [ 5.8 Eligible for 22,000 full load hours
0.3 (bal) Premium: 1.3 Price + cap applies after expiration of support for
Total cap: 4.8 22,000 full load hours




¥ ERADDOYHR—K(QCD)

209 MW 2009 70 Max of 10 TWh and max 20 years

207 MW 2010 84 Max of 10 TWh and max 20 years
400 MW 2013 141 Max of_z-o Twh and max 20 years (only support
for positive market prices)

Max of 20 TWh and max 20 years (only support

Lt CLzL L2 for positive market prices)

600 MW 2022

Total 400 MW 2018-2020
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Fig. 2. The dectricity production, electricity consumption and electricity prices in West Denmark on 14—15 February 2012 [42).




Table 1

Calculation of Sund & Baelt's increase in profit due towinning downward regulation in hour 24 on 14 February 2012,

Profit calcuation of won downward regulation in hour 24 on 14 February 2012

Production in hour 24 if not being downward regulated 21.0 MWh
Production in hour 24 when being downward regulated 6.7 MWh
Sold at spot market in hour 24 17.8 MWh
Spot market price in hour 24 252.7 DKK/MWh
Downward regulation price in hour 24 ~498.0 DKK/MWh

(" Cash flow in hour 24 in case of not of fering downward regulation \
Sold at spot market 17.8 Mwh 3 253 DKK/MWh 4498 DKK
Surplus (imbalance), (21.0-17.8 MWh) 3.2 MWha 498 DKK/MWh 1594 DKK
Total payment for hour 24 2905 DKK
Cash flow i hour 24 in case of of fering downward regulation N\
Sold at spot market 17.8 Mwh 4 253 DKK/MWh 4498 DKK
Settlement (Reguating power), (17.8-6.7 MWh) ~-11.1 MWha 498 DKK/MWh 5527 DKK
Net present value of delayed premium (21.0-6.7MWh) 143 MWha 100 DKK/MWh 1430 DKK
Total payment for hour 24 8595 D(K)
Increase in profit in hour 24 in case of offering downward regulation 5690 DK

196 %
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» Agora(2015a) A Snapshot of the Danish Energy Transition, https://www.agora-
energiewende.de/fileadmin/Projekte/2015/integration-variabler-erneuerbarer-energien-
daenemark/Agora Snapshot of the Danish Energy Transition WEB.pdf

* Agora(2015b) The Danish Experience with Integrating Variable Renewable Energy,
https://www.agora-energiewende.de/fileadmin/Projekte/2015/integration-variabler-
erneuerbarer-energien-daenemark/Agora_082_Deutsch-Daen_Dialog_final WEB.pdf

* Danish Energy Agency(2015) Annual Energy Statics 2014,
https://ens.dk/sites/ens.dk/files/Statistik/energystatistics2014.pdf

* Sorknes(2013) Market integration of wind power in electricity system balancing, Energy Strategy
Reviews, 1, pp.174-180.
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