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I. Developing Stage
of Smart Grid in Jeju




1 f Why should Power Systems be Upgraded to Smart Grids? &2

Global temperature in the Common Era

<Smart Grids>

<Conventional Grids>

s Change from pre-industrial

Global
Warming

e

Climate
Crisis

Climate
Boiling

Customers
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2 | Smart Grid Test Bed in JeJu

© Overview
Location Jeju East-north Area = Technologies & Business Models
Scale 5Sector, 2S/S, 4DL, Customer 6,000 |- 153 Technologies including AMI, EMS,
EVC, ESS
Partners 12Group 168company - 9 Business Models including DR
Duration ’09.12 ~ *13.5 (42month) Management, EVC Service
Budgets $246.5M (Gov’'t $73,9m, KEPCO $23,9m, Private $148.7m)
Budget Budget
e T g e
Smart Power Grid KEPCO 32.4 KEPCO 19.6
Smart
KEPCO 29 13.2 Transportation SK Innovation 10 18..9
SKT 23 27.8 GS 10 14.5
Smart Place
KT 19 33.4 S KEPCO 16 17.5
mart .
LG 9 23.2 Renewable Hyundai 6 11.5
Smart Elec. Service KEPCO/KPX 7 21.5 POSCO ICT 8 13.0
Total 168 246.5

4/23 B TS @S JEIU



Initial Performances/Core Technology & BM &

2016. 5 1st SE Town in Dubai

A}

2015.7 19't FR ESS

Sharing of

Developed New
Business Models

2016.10 15t SE Town in MD, USA, MOU
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4 f The 1st Micro Grid of Gapa Island, ‘11~°12 o

= Background : Jeju Prov. Developed with KEPCO on ‘Gapa MG’, 2011
= Goals: Establishing Independent MG using SG Test Bed Products

MG
Components

v" Size : 0.85kn 300
people

v WT : 250kW X 2

v PV : 37 house

v ESS : 3.85MWh
v EMS Investment

N

Gapa Island has 7days on
WT+PV+ESS including EV,AMI, DAS
without Diesel
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II. Maturity Performances
after Smart Grid Test Bed




Energy Storage System for Frequency Regulation =

The First Time
demonstrated
ESS +EV Charging
Technology,
Developing Scale ESS
for FR
in Jeju Haeng-won

SwsEY 236 M
o o+ 9 432878019
o2 s A 260091 Yo

£ A 260091 Wot

+23

69,900 mu
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6 |

> BEMS, °13

Building MG & Smart Energy Town

> Smart Energy Town, ‘16
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7 Big Size Smart Town and Smart City

Smart Town: '16.3 ~’16.12

- ESS(1MW) : Demand Management DER(6MW), FC(20MW), Bio(20MW)

Smart City: '16.12 ~

‘ SGS(20B/D), ESS(30MW), Smart Home
!’ ! - EV(150), EV Bus(1), EV Ch (11)
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8 | Accelerated Energy Transition Since 2012 &

g g:::(r:it;on 200, Generation Capacity(GW)

150

8T

’24.09 2023 2022 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012

AN | 2 [ 13 |15 |17 ] 19 | 20 | 21 | 22 | ‘23 | 24.9_

Cap 690 1,080 2,538 5,062 10,505 14,575 18,161 20,975 23,943 26,077

> Rate(%) -m-mm

o

20.7 126%
TP 52.3 85 163%
~ RES 87 38 %
https://epsis.kpx.or.kr/ Total 81.7 149 182%
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R

9 Renewables, Now and Future by 2040

PV 30times, WT 4.5times during 12yr 10m PV's Site

2024.9 2040
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o = socnn IR
380km/200HP

»

2024, Cadillac 2024, Buick Electra

Escalade iQ

‘22.1/°24.1 Sonyhonda Afeela =
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1 ICE & Electric Vehicle and Chargers &.

> EV: 600,610/°24.6

tem | 2010 | 2012 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

(:%i) 1,794 1,887 2,012 2,099 2,180 2,253 2,320 2,368 2,437 2,491 2,550 2,594.9

EV
(Unit) ~1,091 2,775 5,712 10,855 25,108 55,756 89,918 134,962 231,443 389,855 543,900

Char 103,089

gers - - - - 13,676 27,352 44,792 64,188 (21.11) 205,205 505,309

2012 2024 > Policy of Local Gov’t

> New ICE Registration
Restrictions :

v Jeju Government from
2030

v Seoul City from 2035
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12 Carbon Neutrality Goals & Performances &

> (Goals

— o
Size(million ton CO.eq ) 727.6 291 40 100

> Performances

"hem | PVC12/24)(249) | Ess(2212) | EV/Charger(246)

Site/Unit 163,658 2,784 606,610
Cap/Unit 690MW/25.3GW 10,166MWh 304,309

> Fire Incident Involving EV & ESS

ESS 55 “17~°24.6
EV 187 “18~°24.6
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13 Smart Grid System by 2030

~ /
LNG
Before — A
W EMS
-
PVYWT A
f:gw ’ ‘ G/0 149GW
_ P 2A e _ -RES 29GW
oil " ¥ '; ¥ * :;}“ i EV 600k
Coal
oW EMS
4 sr::’rTsw o . : 10m PV’s Site,
2030 w2 - T . . ), ' - RES 508GW
~ v - - g L% EV 20m Unit
_— — i -
LNG/NP @;, a N ~ ENE Smart &
| Hvoe = Jems | X l-, Aoy e Digital Grid
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lll. Hurdles and
Strategic Next Steps




14f

(2024Yr)

(Industry)

Carbon Neutrality & Electrification &

(Gas cooking 20.53m)

(ICE 26)

(Gas Heat 20.5m)

(EV 25m)

Fu| MM NBX) NRE

(P2Heat 20.5m)

(2050Yr)
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15 f Renewables and Curtailment Issue in Jeju =

2030 2020 Total Gen Capacity Peak Curtail
Renewable(GW) | Capacity(GW) (GW/ 19) (GW 19) Rate(%)

Jeju CFI 4.085 720MW
Gov.t 58/78('34) 20.1 129 90.3 -
> Jeju > Nation wide
3,000 Expect the Curtailment oSS e N
—oSEN  —oAsNs o

HVDC #3

= 2.000 Completion
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16 Big Hurdles for Electrification by 2050

"

Energy Internet

(Total Automation
Control Center Based Al)

Power Grid
(EMS, SCADA, DAS)

Big Hurdle!
3times need
Coal, Petro, Gas
to Power Grid

Electric ——— Heat
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17 f 11t Policy and Technical Issue with Climate Crisis =

Wind Turbine |

Adopt or Not J

LNG Thermal

@ Photovoltaic
Adopt or Not

|

Plant
Adopt or Not J

Choice

or Not
for Climate

Adopt or Not J

Energy Storage \1

Crises

|

( Electric Vehicle } é@

L Adopt or Not

System
Adopt or Not J

il

|
E

|

City/TACC
Adopt or Not

[ Smart Energy

|

&

( HVDC System 4
L Adopt or Not

( Smart Customer
L Adopt or Not

.
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\Q.&



18f

Proposals for Asia Energy Belt o

Asia Energy Belt Image
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< Strategy >

> 1Step: 2030
- Jeju CFl & RE300
- Completion EV100 Model
> 2Step: 2035
- Built Asia Net Zero Model
> 3Step: 2035~2040
- Global Network Cooperation
> 4Step: 2050 NetZero
- 508GW Expansion
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