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DANISH ROYALVISITTO SOUTH KOREA

IMPLEMENTING ARRANGEMENT ON COOPERATION IN RENEWABLE ENERGY
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DANISH ROYALVISITTO SOUTH KOREA
ESBJERG MUNICIPALITY AND ULSAN MUNICIPALITY

Memorandum of Understanding on Cooperation in the field of Offshore Wind Energy

ULSAN

THE RISING CITY

OB

EEEEEEEEEEEEEE KOREA DENMARK
wiot=3 343

1959-201Q



DENMARK - A BIKING NATION

= NGOs improving public
environmental awareness

= Promoting use of bicycle
between home and work

= Improve bicycle
infrastructure

= Up to 45% commute by
bicycle in major cities



CLEAN AIR

Clean airin Denmark

« Denmark has been combatting air
pollution since the 1970s

- Regulationas a key driver for less
pollution

« 500 Danish high-tech companies
deliver clean air solutions

- Atmospheric pollution in most
areas in Denmark has been
reduced toless than one fifth of
the levels during the late 1970s

State of Green




WIND ENERGY IN DENMARK

SRR
45 YEARS OF EXPERIENCE - 457 7}2] 3 g/

WIND POWER GENERATION

olalo % OF DANISH POWER PRODUCTION
TIMELINE Ef 2 2t2l A0t HEAR | B wH 48.84% -
= 1970s: First Danish onshore wind turbines developed and 60.00% World record

installed \
50.00% '

= 1991: 393MW onshore capacity 393 MW S 422 MX|
First Danish offshore wind farm Vindeby (5 MW) 40.00%
HOt3 A s &S 3 EHX]: Vindeby (5MW)

30.00%
= 2019: 4,400MW onshore capacity 4,400 MW S4HZ 2 dX|
~ 1,300 MW offshore capacity including 28 MW R&D 20.00%
28MW R&D EHX| =8 1,300 MW 3l &3 24

10.00%

=  Future: Additional 1,350 MW offshore capacity currently under
construction 0.00% -
Z=7}1,350MW s 482 X Ad oY 1o o s 1 1 20
New tenders for at least 3 x 800 MW
=7t 3x 800MW & o7

Source: Danish Energy Agency

Source: Danish Energy Agency Page 6



THE DANISH EXPERIENCE IN OFFSHORE WIND
REGULATION CALLS FOR AN INTEGRATED
GOVERNMENT APPROACH

228 #2835 B3 dnka Ao 1

= Instrumental factors to secure low bid prices - XX Y&EEIIE SHS7| 2ot 52 Q4

1) Maritime Spatial Planning and Prioritisation
BA A= =2/t

2)  Streamlined Consenting
taztEl QIS 7HEL 1 E 24t

3) De-Risking
2| A3 XA}

= Fostering both market creation and green
transition

Source: Danish Energy Agency Page 7



MARITIME SPATIAL PLANNING & PRIORITISATION 3324 91249
- INITIAL INVOLVEMENT OF ALL RELEVANT STAKEHOLDERS >} o]3)'345)<) 7] 6] 7]

Planned process since 1995 headed by DEA
19951 2 Ef HOL0 X K0| YX| AE F&

Stakeholders involved in the Spatial Planning Committee
A O[S S ALAL :

* Ministry of Energy, Utility and Climate (offshore resources)

AR & 7|2 RIS SHA )

+ TSO and local grid operators
HEASSSA A XY T 2 0|H

-1 ="
+ Ministry of Environment and Agriculture (natural environment and

fisheQ/
$AHG S22 xpoishZ gl

» Ministry of Transportation and Buildings (safety at sea)
WSADR (S AT E)

» Ministry of Defense (naval issues)
T YE (A2 )

« Ministry of Culture (visual interest, etc.)
SR (US| B )

+ Wind Industry and R&D institutes
SHUGAXN AT

Source: Danish Energy Agency

Offshore spatial planning map of Denmark
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_ Existing Turbines
[ Potiential Site for Turbines 2007
] Potential Site for Turbines 2011

Feasibility Study Areas
] Raw Material (Licenses)
I wiitary Shooting Area
Danger Zone
[:l Fehmem Corridor (Reserved for future conncetion to Germany)
I stipping Route
—Shipping Route (Corridor)
Habitat Area
{///7) Bird Preservation Area
\ [ | RAMSAR Convention Area
S == Teritorial Border
[ coastal Bufter Zone 10.000 m
% [ coastai Buffer zone 12500 m
[ | sea Depht 10 meters

&8 [ sea Depht 20 meters
(" I sea Depht 30 meters
? o I sea Depht 40 metersgas
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ENERGY DECOUPLING

DENMARK HAS REDUCED WATER CONSUMPTION, CO2 EMISSIONS, AND
SAVED ENERGY WHILE INCREASING ECONOMIC GROWTH

180
160
140

120

- Gross energy consumption (-8%)
80
60 COZ2 emissions, adjusted (-38%)

Water consumption (-40%)

1980 15985 1990 1995 2005 2010 2015

1980=INDEX 100

MINISTRY OF FOREIGN AFFAIRS OF DENMARK 9
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FLEXIBILITY OF POWER PLANTS

Technical key data of Esbjergvacrket
CHP Plant

Commissioned 1992
Max power production (net) 378 Mw
Max district heat production 460 M)/s
Coal consumption at full load 120 t/h

Ot consumption at full load T3t/h

Steam pressure 251 bar

Steam temperature 560 °C

Operational range: 10 - 100%
Regulating rate: 3 - 4% per minute

+ Heat accumulators and electric boilers

MINISTRY OF FOREIGN AFFAIRS OF DENMARK - Go to insert/footer to change this text on all pages

Power output (MW)

Power output from large CHP plant together with hourly prices

450 +
400 -

350

300 i
250 i
200
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—Power output (MW)

. L - \ — Power price (Euro cent pr KWh)

;r:1 § LT

l |
1 25 49 73 97 121 145 169 193 217 241 265 289 313 337 361 385 409

Start to end of a 18 day period (432 hours)

O =N W AN N 0 W
Power Price (euro cent pr. Kwh)
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STREAMLINED CONSENTING - & 2~ & AF

Technical dialogue
with developers

ONE-STOP-SHOP CONSENT PROCEDURE

Politicaldecision [P Construction consent
J with conditions )
I 7 I | ’
o ® One-stop-shop
for permits

Source: Danish Energy Agency

The Danish Energy Agency is in charge of
EERVIEPNE- RSN

Source: Danish Energy Agency

Licensing o] Reducing development risks for the developers
Permitting 171 UTAPR ROl TRl AT E H 2813

Authorisation 2/7}

Dialogue =}
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DE-RISKING - 4 FRONT-LOADED LOW-RISK APPROACH...

divpa 2k Bl -2y 27 H5H =g A5

TSO undertakes the preliminary studies
HEASS BRI AU EIS A HE

Fixed feed-in tariff for 50.000 full load hours
50,000A| 2t S A|ZHO|| HE D& FIT

Priority access to the grid
M S gt

No local content requirements
=S AFE 27 At GlE

Danish Energy Agency

One Stop Shop

(®)
AR

Efficient and transparent electricity market
S8X0|1 SoioF M A

Dialogue & negotiation with potential bidders
BEAIRIe| X|5H 0l Ciztet & of

Price per kWh is the only award criteria
kwh & EH717t QI 215 20| S Ut 2

June 17, 2019
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.. \WHICH HAS BROUGHT THE LCOE DOWN
= A G Aol whE ol 4d-s = LCOES] w2 4 53}

The cost of onshore has also

Winning bids for Danish offshore wind energy projects Si gn ifica ntly reduced throu g h a
140 ‘\ Anholt: 400 MW (2010) coordinated approach
! Tk EUR141/Mwh
- 100 o U Onshore wind, fixed premium in
S 80 \ Horns Rev 3: 400 MW (2015) Eurocent
& 60 EUR103.1/MWh
=) \.
= ah
55 Kriegers Flak: 600 MW (2016)
. EUR 49.9/MWh
Anholt (2010) Horns Rev 3 (2015) Kriegers Flak (2016)
Offshore project (year of contract awarding) 5 1
=@— Danish offshore wind tender prices t

Untill 2018 Onshore wind auction 2018

EUR 49.9/MWh ~ KRW
65,600/MWh

EUR 3.1/MWh ~ KRW 4,000/MWh

Source: Danish Energy Agency Page 13



RESULT: NEW ENERGY BUSINESS AND JOB CREATION

= More than 70,000 jobs created in
green energy sector

= Danish companies exported
energy technology and services
for 11.2 Billion Euro (DKK 83.8
billion) ; makes up 11.8 % of the
total export of Danish
commodities in 2016

= 44% export growth in green
energy technology since 2010 (vs
EU: 8.3%)

MINISTRY OF FOREIGN AFFAIRS OF DENMARK
Source: Dansk Industri



CONTACT US

MINISTRY OF FOREIGN AFFAIRS OF DENMARK

Jacob Rasmussen

Counsellor - Energy & Environment
Email: jacora@um.dk

Mobile: +82 10 3375 4187

Work: +82 2 6363 4899

Website: http://sydkorea.um.dk
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THANK YOU FORYOURATTENTION



