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Maria Castillo Fernandez,
Ambassador of the European Union

Opening Remarks
SPIPA: How to solve the problem of curtailment on
wind power generation in Jeju Island

Distinguished guests and speakers,

Ladies and Gentlemen

It is a great pleasure for me to join you today virtually on behalf of

the European Union Delegation to the Republic of Korea.

I would like to express my gratitude to Vice Governor of Jeju, Mr
Gu Man-seop and Chair of Korea Wind Energy Industry Association,
Mr Chung Chansoo, for hosting and co-organising this important

seminar in Jeju.

Jeju is one of the most beautiful islands in Korea and the most
ambitious and active in climate action. It pursues a Carbon Free
Island by 2030 and has the nation’s highest renewable energy share

— which accounts 36% of Jeju’s power capacity. Jeju is ahead of the



national plan and the best living example of Korea’s green new deal.

I hope I could visit Jeju in person again in the near future.

As you may know, President Moon and the world leaders gathered
in Glasgow for COP26 to vow once again their ambition and
commitments to tackling climate change early November. President
Moon Jae-in’s announcement of the new enhanced National
Determined Contribution of -40% of greenhouse gas reduction by

2030 below 2018 levels was a step into this direction.

Tackling climate change requires imperatively the clean energy
transition.We were very pleased to see Korea also signing up to the
Global Coal to Clean Power Transition Statement. We look forward
in hearing more on how this commitment will be translated into
national planning with respect to the coal phase-out, while

accelerating the uptake of renewables.

As you hear later, a crucial area of the clean energy transition will
be more renewable electricity capacity. The deployment of renewable
energies will play a prominent role in the post-pandemic phase,having
great potential by generating new ‘green’ jobs and industrial
development.This also means to take full advantage of the untapped

potential resources.

We believe offshore wind will be able to provide big-scale, high
capacity renewable power. With high capacity factors, offshore wind
is also an ideal candidate to produce green hydrogen.

Therefore, the European Union has published a year ago a dedicated

EU strategy on offshore renewable energies. The strategy underpins



our ambitions until 2050, when we will need to reach 300 GW of
offshore wind and 40 GW of ocean renewables such as wave, tidal

and floating solar.

The potential for offshore is enormous around the globe. Our
objective is to foster a massive cost-effective and sustainable scale up
of offshore renewable energies in the EU and to cooperate with our

international partners to scale up this source globally.

In that respect, we welcome Korea’s plan to establish the world’s
largest offshore wind farms in Shin-an and Ul-jin. 1 believe this is
the right path forward. This is an area where we would like to

cooperate further with Korea as well.

However, 1 have learned that there are issues to be tackled for the
uptake of renewables in Korea. Our experience in Europe is that this
can only be successful if based on a transparent, competitive and
rule-based market.There must be a level-playing field for all actors,

otherwise there will be no cost-efficient and effective solutions.

Dear colleagues, the challenge is immense — but we can overcome it.
Through COP26, we realised that it is the time for us to put words

into action.

The EU and Member States remain open and supportive. We have
extensive experience to share on the clean and just energy transition
and would be happy to share it with Korea as well as learn from

Korea’s experience.



I wish you all a very fruitful discussion today. Thank you.

By Maria Castillo Fernandez,

Ambassador of the European Union
30 November 2021
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Ol X|FZ2F HA (sector Coupling)

» T, ESS(HZ|XA}, HA}), %8 2| M+t 83 A BAMZ =EE HY,
S &9 oYX 222t E71| S ol X|H| & =Xz}

SupPPLY DEMAND SecTorR COUPLING
[EXCERPT]
RENEWABLE ENERGIES ELECTRICITY
ﬁ M — 1
NUCLEAR POWER HEAT POWER TO HEAT
> -
ELECTRIC- AND
FOSSIL ENERGY CARRIERS TRANSPORTATION HYDROGEN ENGINE

Storaces [ E E

smart -
PX e He & 17



P2H (Power to Heat) -

> (H10t3) CHP Plant :

> UNd HE5J0 tiSot=

Technical key data of Esbjergvaerket
CHP Plant

Commission ed 1992
Max power production (net) 378 MW
Max district heat production 460 M)/s

120 t/h
Ol consumption at full load 73 t/h

251 bar

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

+ Heat accumulators and electric boilers

smart -
PX B A
KOREA POWER EXGHANGE

MI|HUARE 53 QMM L N
ZE8HXEHE (10~100%) U 8555 (3~4%/min)

Power output (MW)

450
400

350 Ht—F

300

Power output from large CHP plant together with hourly prices

Power output (MW)
, i ——Power price (Euro cent pr KWh)

] 'ﬁ\: 1

)

2 A ~ 11 y] 1
IRV VA I O Y L e
LWy i ,ﬂ'} 1 ﬂ‘j
|

‘\l‘"k". r | f
.& UMY s

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

Start toend of a 18 day period (432 hours)

|

Iy T
[J‘t 4’7'&‘4"‘:’1‘}}

O =N W R YN 0 W

Power Price (euro cent pr. Kwh)
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P2H (Power to Heat) -



V2G (Vehicle to Grid) - £t=7| 55l0|H™

> (F10F3) NUUVEAF ARl > (M) A2 EQI= Al
- AtsXHECH 0= 1583 =($188), - M SE = MI[XAFEXE B G,
AH2=9! $979(0= $3273, H| $2294) +DR ZHO M2t 3 FE5SH7| STHA

EtLbe © ZQIE 50/kwWh XIS

PLUG IN YOUR CAR CHARGE BATTERY
to any charger safely and efficiently in V2GC Mode

‘ 2]
Ay [ Ay [

<y =
MAKE MONEY OR SAVE COSTS YOU'RE READY TO DRIVE
by providing power capacity by using stored energy from with the charge you set for the day
and sending energy back EV batteries to reduce building with advance trip planning using a

and forth to regulate the Crid energy peak consumption

mobile fleet management app

Bty

20



V2G (Vehicle to Grid)

...........................................................................

e/ gela :
~ (s, otE 5) Az .
a — . o
! p a— " X .

V2G H7|%H | PLCEM [ ¥ V2G Hay

smart -
BX T e A
KOREA POWER EXGHANGE




P2G (Power to Gas) -

Cathode

jod

Anode

S AAFAHE], http/fwww h2.or kr

33

234

LA} -4 of| L X
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of| H X| F-EZF A (Sector Coupling)

> ASTER Boldd SHo| mat +R0M A2 Y, F2 X[ e
M7\t 7|20 St M8 F T (kWh~MWh) 22
kwh | Real time Intra-day Intra-week Seasonal Strategic
10,000,000,000
Power-to-gas with
100.000.000 - Underground gas Storage
Pumped Hydro
1,000,000 Energy Storage
Compressed Air
10,000 - Energy Storage
100 - Battery
1 T T T T T
Hour Day Week Month Year Decade

X E7X : Power-To-Gas in a Decarbonized European
Energy System Based On Renewalbe Energy Source



VPP: Virtual Power Plant

> UEE O|Mo I MoK & =QXtals HEsto MHAIY FE &J
> NS 0|, A2 NS HE 52 S AS2342 &d
> TYXO, OBE M & SYSHET 7|t RAISH ASAE2E0 E29
7tAE =2tH e FAHE X E o &
diz X2
SN —
ZENEY
ASK|Al 0] x| - EEAMHA HS
ol x| & &5 _I a1 40%8HEE DER HEE l_.!_. DER 71|Eo*:| & HEHI
(BEMS, FEMS, HEMS) = ' (2Z%|0f - Auto DR) (EMX rs_ Hof) e (SUXE ZLET)
EMS & AD}ED|E EMS & -E-‘.‘_;Il% HEEY
AHESHE| LA .
7||:;A||-7|- Sq?q TS + LH-“.‘--E—;*IH ’.L'E;IH
(&) - - O f
A =EX, yuwzmuy Amy wd - e | i | T
EQEDHOM:' [O: By =23 u}0|9_ ESS  EV
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smart
BX a2
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VPPAI A X9 M E] 1%%

> (71 } =oHx] 28 3 olHX| B85 E SCHt
- HEd WX of CSote =2 8s}, =2 0| X st

Concentrated loads Aggregation Distributed |loads

—T T

/\/\:’ ma Ej\ """\ Seasonal load
. eman
‘\ 27 S Variable supply

FR— N

pationinbalancing -2 Direct - Via aggregator



MEHSYD LK AH| P H

Illustration of sector coupling (SC) and energy consumption (5 ZX|0f| L X| &)

L
R
S e
55
” Energy for transport
Consumption of fossil fuels drops as a result of improved efficiency, SV and the use of renewable energies
Q
o
™
3
Q
-
85
Energy for heat
Consumption of fossil fuels drops as a result of improved efficiency, SC and the use of renewable energies -
Vi
wv
o

—

Source: Own diagram building on IWES et al. (2015). Classic efficiency measures (e. g. building renovation or the use of more efficient equipment) and sector coupling reduce the final energy
consumption overall; the direct use of renewable energies (e.g. solarthermal energy) and sector coupling increases the share of renewable energies in final energy consumption as a whole.

energy

energy

smart
X Ty A
KOREA POWER EXGHANGE
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Why Jeju’s renewable curtailment problem has a
global climate policy context?

S F Oo‘ Solutions for Our Climate

Solutions for Our Climate

Joojin Kim
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Jeju as a renewable vs. fossil fuel power battleground

Renewable energy generation significantly curtailed taking away 3-4% of wind power profit margins

* Approx. 900 MW of gas /

Interconnections from mainland Korea diesel power plants - most
originally intended to import (not export recently retrofitted + all
leftover renewable) electricity 100% owned by Korean
l {,- - - ctof government utility, KEPCO
p _ - | %’;’-*2(287” : * Approx. 800 MW of wind +
HAHAM : ¥4z (GS)
| x{[z;;gp-n il 1‘%" Ol : 7|E4(27|) o (270 A snana solar' plants — owned-
\ 620 | Eom | G{a g1 A relatively more by private
/S - ¥ - - A o i
I I HRema B8 & \‘i‘)@.gf%isgyulgga companies
| BE67) | MHZ *rx|Q / .Qi/ =H @) (0 2a=s
e REIE T 5 @2z * 600 MW average load -
: P 03 BaEst s . .
” '_ A B BAF N b theoretically possible to be
“°’°’“‘(9~§%&§§3@ 100% renewables at certain
ae B2 20 g .: times
HEEY gy (1 | ot
.- Bscs Yguo

= #HWDC : 101/: °® (1) Real time /ﬂEXIb'E
— #2HVDC  : 13/

{ o |
\.:.7' 2127))) J unzsE @ AN — savolm: w1 power markets and (2)
20.0 KIS 60/
: o i; 11423 s battery systems can reduce
crelkmig .
/F - - curtailments — and KEPCO

Wind + solar plants scattered knows this (because | do to)

. throughout province * Reliability is reason
Large scale gas / diesel plants oresented for RE
SFOC curtailments — but really?

s for Our Climate



Why not use these new technologies?

Real time markets, new battery systems, feed in premiums encouraging flexibility

Who will lose money if the renewable plants are curtailed less and fossil fuel
generators curtailed more?
Korea Power Electric Corporation or KEPCO

Who decides technical / reliability standards applied to the grid, including
whether or not to introduce real time markets or compensate battery services,?

Korea Power Exchange or KPX, which is Korea’s national grid system operator, and
which should be independent and neutral to technologies but....

What happens if KEPCO holds majority of KPX member meeting voting rights and
have substantial presence in the KPX board room?

Well, | guess KPX would be a lot less willing to introduce policies that
may undermine KEPCO'’s legacy business

Guess what Korea’s (and probably most of Asia’s) energy regulators say
when asked for a stronger power sector emission cap / NDC (and not just in
Jeju)?
“We need (KEPCO / PLN / EVN owned) coal power plants to maintain grid
SFO'C  reliability.” ,

uuuuuuuuuuuuuuuuuuuuuu



Have Asian power markets been fair to renewables?
Pricing mechanisms available for (practical) grid balancing services in Jeju

hours per da
o e krw 22 / kW
gas power plants (USD 2 cents) 24 hours
for each hour

power plant
made available 6.5 hours per day

for dispatch

Servi
new battery systems
* Is this treatment consistent with Korean constitutional principals?
* Any anti-trust implications in the overall scheme?

Same function
/ different
compensation

Capacity payments to

small hydro plants

S I OOC
Solutions for Our Climate



Overview of EU electricity market(s)

First step ®unbundling
(Second energy package - 2009)

Single company operating the transmission network and
generating or selling energy at the same time

\ 4

possible incentive to obstruct competitors' access to
infrastructure

¥

This prevents fair competition in the market and can lead
to higher prices for consumers.

Solution: unbundling (separation of energy supply and
generation from the operation of transmission networks)

“ European |
Commission



S E I q D Lab.
Smart Energy Network Design Laboratory

Mt e SN0 22X off & B2

Seungwan Kim, Ph.D.
Dept. of Electrical Engineering

Chungnam National University
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