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a2 55 “The Global Green New Deal ” - 2019.
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AAZF MEEa o2 X2 58 X|CHME A™ «px, 2020)

2020 012 162 9,473.5 8,235.2 1,238.3 15

201935 o8& 132 9,638.9 9,031.4 607.5 6.7

20193 012 00 10,082.7 8,539.2 1,543.5 18.1

20183 072 242 9,957.0 @4@ 709.2 7.7

20185 022 062 10,114.8 8,823.8 1,291.0 14.6

20173 o728 212 9,498.7 8,458.6 1,040.1 12.3

201749 012 23¢! 9,544.3 8,365.7 1,178.6 14.1

20163 08& 12 9,239.5 8,518.3 721.2 8.5

2016EH 02 21 9,479.3 8,297.2 1,182.1 14.2

20155 082 o7& 8,959.5 7,691.6 1,267.9 16.5
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TR2Z(BTM) O X| 2 &4 (2018. 7. 24)

e il S==9Y R 25 S=0Hl= =EodHl= =l =
2018-07-24 23:55 98,656,000 kw 72,267,300 kw 26,388,700 kw 26,297,700 kw 36.4 %
2018-07-23 23:55 98,176,000 kw 70,862,200 kw 27,313,800 kw 27.,222.800 kw 38.4 9%
2018-07-17 23:55 97,238,000 kw 67,202,000 kw 30,036,100 kw 29,588,100 kw 44.0 o

@ 2018-07-24 O M (2018-07-23) O =S T (2018-07-17)
m L
ss.000] (DR + PV + ESS) Z|CH 2|3 : 92.478 W (S & GIHIH : 7.1 GW)

Q0,000

a5 000

S0.000

WY

75 000

FO.000

a5 000

0,000

55,000

Oh 1h Z2h 3h 4h Sh Gh Th Sh Gh 10h  11h 12k 13h 14k 15h 1&h \7h 180 19h 2080 21h 22h 23h 24h

Hour

11 Cricwi2




2050, 100% Renewable Electricity Plan - Spain 2019.

Support The Guardian

News Opinion

Environment P Climate change Wildlife Energy Pollution

Spain plans switch to 100% renewable
electricity by 2050

Ambitious scheme also aims to fully decarbonise country’s
economy shortly after

Spain has launched an ambitious plan to switch its electricity system entirely
to renewable sources by 2050 and completely decarbonise its economy soon
after.

By mid-century greenhouse gas emissions would be slashed by 90% from
1990 levels under Spain’s draft climate change and energy transition law.

To do this, the country’s social democratic government is committing to
installing at least 3,000MW of wind and solar power capacity every year in
the next 10 years ahead.

New licences for fossil fuel drills, hydrocarbon exploitation and fracking
wells, will be banned, and a fifth of the state budget will be reserved for
measures that can mitigate climate change. This money will ratchet upwards
from 2025.

Search jobs @ Signin O, Search ~ Py

Lifestyle

International edition ~

e -
Guardian

More ~

Christiana Figueres, a former executive secretary of the UN's framework
convention on climate change (UNFCCC), hailed the draft Spanish law as “an
excellent example of the Paris agreement”. She added: “It sets a long-term
goal, provides incentives on scaling up emissions technologies and cares
about a good transition for the workforce.”

Under the plan, “just transition™ contracts will be drawn up, similar to the
£220m package announced in October, that will shut most Spanish coalmines
in return for a suite of early retirement schemes, re-skilling in clean energy
jobs, and environmental restoration. These deals will be partly financed by
auction returns from the sale of emissions rights.

The government has already scrapped a controversial “sun tax™ that halted
Spain’s booming renewables sector earlier this decade, and the new law will
also mandate a 35% electricity share for green energy by 2030.

James Watson, chief executive of the SolarPower Europe trade association,
said the law was “a wake-up call to the rest of the world”.

Energy efficiency will also be improved by 35% within 11 years, and
government and public sector authorities will be able to lease only buildings
that have almost zero energy consumption.

Laurence Tubiana, chief executive of the European Climate Foundation, and
former French climate envoy who helped draft the Paris accord, described
the agreement as groundbreaking and inspirational. “By planning on going
carbon neutral, Spain shows that the battle against climate change is deadly
serious, that they are ready to step up and plan to reap the rewards of
decarbonisation,” she said.

However, the government’s hold on power is fragile. With just a quarter of
parliamentary seats it will depend on the more leftwing Podemos and liberal
Ciudadanos parties to pass the climate plan.

No dates were included in the legislation for phaseouts of coal or nuclear
energy, and a ban on new cars with petrol or diesel engines was delayed until
2040.

We have some news ...

... three years ago, we knew we had to try to make The Guardian sustainable
by deepening our relationship with our readers. The revenues from our
newspaper had diminished and the technologies that connected us with a
global audience had moved advertising money away from news
organisations. We knew we needed to find a way to keep our journalism
open and accessible to everyone, regardless of where they live or what they
can afford.

And so, we have an update for you on some good news. Thanks to all the
readers who have supported our independent, investigative journalism
through contributions, membership or subscriptions, we are starting to
overcome the urgent financial situation we were faced with. Today we hawve
been supported by more than a million readers around the world. Our
future is starting to look brighter. But we hawve to maintain and build on that
level of support for every year to come. which means we still need to ask for
your help.

Ongoing financial support from our readers means we can continue
pursuing difficult stories in the challenging times we are living through,
when factual reporting has never been more critical. The Guardian is
editorially independent - our journalism is free from commercial bias and
not influenced by billionaire owners, politicians or shareholders. This is
important because it enables us to challenge the powerful and hold them to
account. With your support, we can continue bringing The Guardian’s
independent journalism to the world.

If everyone who reads our reporting, who likes it, enjoys it, helps to support
it, our future would be so much more secure. For as little as £1, you can
support The Guardian - and it only takes a minute. Thank you.

- Bl

Support The Guardian —

Renewable energy

Spain ' Greenhowse gas emissions Solar power  Wind power ' Energy industry / Fossil fuels ' news
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100% Clean Energy - usa, 2019

- - SIERRA
Summary of State 100% Clean Energy Legislation (August 2019) CLUB
Ready For 100
Renewable Portfolio % of US % of US
- = oo Standard (RPS), Clean ° =
Jurisdiction Energy Standard (CES),  population electrlat.y Target year for 100% goal
or Carbon Reduction consumption
= B —
California CES 12.1% ~7 0% 20?5 (100% zero-carbon electricity, at least
60% renewable mandate)
District of Columbia RPS 0.2% 0.3% 2032 (100% renewable mandate)
Hawaii RPS 0.4% 0.3% 2045 (100% renewable electricity mandate)
Maine RPS 0.4% 0.3% 2050 (100% renewable electricity goal)
RPS and Carbon = ~ 2050 (goal of 100% carbon-free electricity,
INevada Reduction 7 Rlicse mandate for 50% renewable electricity by 2030)
2045 (100% zero-carbon electricity for the
state’s investor-owned utilities);
New Mexico CES 0.6% 0.6%
2050 (100% zero-carbon electricity for all rural
cooperative utilities)
2040 (100% carbon-free electricity, mandate
70% renewable by 2030);
New York Rpiagd - did 6.1% 4.0%
eduction 2050 (85% GHG emissions reductions
economy-wide)
Puerto Rico RPS 1.1% 0.5% 2050 (100% renewable electricity mandate)
2030 (100% carbon-neutral electricity);
Washington CES 2.3% 2.5%

2045 (100% clean energy)
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100% Renewable Energy Platform (2019)
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RE100 Korea Company (xdg412, 2020. 11. 01.)
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+ SK Group companies are the first from South Korea to
become members of the glebal RE100 initiative,
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committing to transition to 100% renewable power.

+« Leading companies eagerly await the introduction of new
policies enabling corporate sourcing of renewable energy
in the market.

South Korea has made a new place for itself on the world
stage today as six major businesses from SK Group become
A NEARI K E 3% the first in the country to join RE100 and pledge to use 100%
renewable electricity.

Source : https://www.there100. org/our-work/press/soutl@refa@LU|2

companies-join-global-race-clean-enero
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Smart Grid Architecture
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4 [Re= 5
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| PS54 Ps29
‘ PSE1|Pess Psa PS7E .
— NS Distribution Customer| pees
PS26 . . Digribation — Profection PEE| Pointis]) of Paso_
Generation pasn Transmslsm P4 Substation and Conird Interface
Substation Hubstation e | Dovices
: ‘- | ' PS50 L
PS2T P520 ElElnhuiEd
nengy
F544 FEZ25 N Fesources |
I PS4 ] PS50
Transmission | Pag4 \E
Sensors and Pe30 ] B Custa PoEd P53
Eulk Storag Measuremeant P24 F"é.‘i" PS5 PSIT SLIS b=
_ i ubstation PS57
PR35 Davices PS3g FE3
PS4 PE5E
Fas . \—[Dc loads | |AC Lm:h]——
FEED |F'$I2$ pass
Custarer
P&TT
Bulk P& Transmi urq B Mokt PS1Z
. Pratection and istribotion istribution PoT
seneration PS3s Control Sensorsand | ey DRk fusben
Devices Measuremeant Energy ™ PSS
PS40 Dievices Resources. -H"‘-.I-I
Bulk Generation PE11 Transmission Distribution J S
|
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Source : IEEE_Std_2030-2011
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CTET
LTA2
Markets. Control and Operations Service Providers.
CT24
T2 T22 |
Markets. HilEl Uity Oporation and Ei ther
Confrol  Enterprise Metwarks.
CTE1 A
CTES 7 cT2
T I N I S ey N A L CTi8
Wide Area — LT3z Backhaul CT4 Public Internet J CTe3— oo
Metwiork Intranst
CTE6 1 CT29
CT4g
o s CT3 M ! i
CTHY Figld Area Distribution e ﬁmEItner::ra Eli:;!f:;
Bulk. -CTB0——— [cT34 T Network Access Poink Services CTi4 Veliiche
Generation CT26 Interfaces
Meheark T CT20
cT7 _ JlE Erargy CT1S
CT40 CTI0 CT47 Neighbiorhocd - [ Servios
e cras| | Area Nemwork oT82 Interfaces
Grid Scale Transmission TS g CTED
Energy Substatioms FEEdErL \ I
a i
Resouges [ o143 | Mefwork CT28 Nebwo Disiributed CTES
. e Energy
T Fesources TG Loads
—ETE e Feeder Distributed Netwark
Energy Resources./
LcT46 Micragrid Nehwork . Custamar
T3 .
Distribubom ||
CT42 Subslation ——CT11
Metwark

Eulk Generation Transmission L Distribution ) Source : IEEE Std 2030-2011
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2030 Information Tech. IAP

Markets ) Contrel and Cperations Service Providers
1711
Customer
Wide-Area [T=4 ISCHRTO Meter Data i - Custormner
Energy Monitoring Operation Management T4+ Billing |-1T21 Information Lk Energy
1T Market
Clearing [T40
Transmissinmn Fistribaifinr T2 Memand
Operation Operation ITi7 - Managemeant
1IT23
ITZ0 IT1&
TS Im2 IT7 IT22
1 1 ITE
Transmi_ssinn
— e, -
Management Energy
Managemeant
T3S i
Dgnl“rgrad Customer
Transmission Distribution Resources T2 Frergy
Asset IT2 Mobile (Local '"l“_'?agﬁﬂi'i‘
Management T34 Workforce Seneration])
ITS Management
IT28
Transmission
Substation [ | Ma?:mgrgent
Diisribution g& oS
IT4 Management IT2T.
-
_ T30
Transmizsdomn —_— Customer
Fizld Device Dis:ribution mie
Plant | Substation _
Cantrol - 1 Litility
ITZ25 Revenie
— Mztering
Disnbution
Field Device
Bulk
Generation Transmission Distribation

Source : IEEE_Std_2030-2011
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Source : IEEE GRID VISION 2050 (2012)

32 Cricwi2



201 2 Balance

Move

Use

&
2050 e ad g
Balance ”',E' Move ‘ -

Use

.y
-

Flexibility

Source : IEEE GRID VISION 2050 (2012)

33

Cridwi2




2012 Ba'a

2050 ' Make

IJW
Flexibility
Source : IEEE GRID VISION 2050 (2012)

34 Cricwi2



Make

201 2 Balance

2050 ke
\\\
\

Balance " Move =
I
I
7
° E a /,
— ’

S ’
\\

FIeXIbrllty ~ -

~ -
'--- -
-— -

Source : IEEE GRID VISION 2050 (2012)

Sh

Cridwi2




=X

3. OlYX] 2= {4 FUAMHEAZER=

3 Cricwi2




AL = =

=222/ (DR) &8M (ar=9x)
2O AN : M7|AL2AI7E UAEHA H7|S 071 012 MSAI R0 T, 2MOZ HAE= 20812 HE
% 4Q%3(Demand Response) : H+a 480 Nz H=2 MMatAL AE2E ZEol0 HE+08 Heloiz L1273

M37% DR(2AIZ +2222%)

7 TIHSNIO) 7GR} HE 744 2ERIN
HEsHol WINGYS AR 15 WIS 56 WiFE
Kot Wz

)

T

HELE

2357 DRGIEH AHAIH)

HEAQ 52 VIO 1S5 DHIg SRS s
A0 G0 H2B3HI8S BaolD YA 01

JEERE
MWh
@
. | ©C©ELY
V’ \'—Fp
HEPEA
RSy gy
A4 AR

Cridwi2



» ¥= 50004

a1 ZHAL

ST P msunogis

L~
@ LG Innotek ¢
. ® 0. o SNUH® 2 20ttntel
Hanwha OTOTALO o ° \ posoo
’P ..“. ... 9 °
SK . y f’.z ® oo o o
SBIC s b /3 bl % SAMPYO
) o.‘ ‘ ® ®
sz DI B TIR SKT
HanKooK . LY .o_'.o o ..;5 I
*°* K% «5» HYUNDA
DAELIM Fc - 2o BTN 5 I
*
Q. u7e33E ot ?:. o &
- ° L Ne -
LS . ° [ N ] ® ’P
GE’ * e . * SK
¢ °
e . % ...‘.'. “‘Tabiswire
[ ]
..sga * s () parzszarat
° [ ]
* MOORIM
LH - -
My58Y

JEJU SHINHWA WORLD
€]

ANDING . EE

2020. 10.15. 7|&
Reduction

Cumulative Total

368,531

738,990

2020 October

72 MWh

Today(2020-10-15)

6 MWh

Benefit

Cumulative Total

89,198 .-
3 6050

2020 October Today(2020-10-15)

7 a0

Cridwi2




XX FAARI(ESS) EF4 2z =g9=

| ESS 74

§ ESS= otF 5 SolF0| Xz X2 AIZHH(0RZhHo| ™S HHE{2|0f SXSIACHT}
S51H0| 2 AMIZIHEGEZHO| XS 5= JAASHF= EEXQ TH AES 9IS XMIK
oA X2 AAR LT,

ol

o= T

r

p SEQI O 32 MY J|12e3d MU

[=]
> T2 HIS HIAAHO B2 MAZFo2 MY

—— &

IR HOjQH X OfH[HOR M X U AT S
> ENQIR, Z2) S MXHA Of|LiX|9} QUL AIAT Q1| THs

+ PCS2} Battery2| AlEHS DLIE{2, H|0f

+ AYAAHOZ ESSO| MRS MY/t

+ ESS AlAEIS] CPUS} 2+ ofat

+ J2|=Q R0l XpH| LT |S2 AH KO THs

l J2|ESfI=E PMS
— PCS

+ QFEbsF M HSEER|(AC to DC, DC to AC)
Modbus TCP/IP @ + HIE|2/2} HSAS 7H SR HO|

|II| ‘ + W2 SE SA4o= T Ho
ez (2]

e

ESSHAIES} e BMS Battery + M7 YK MESH= AR
Ao
(F= 87D Battery (HHE 2|22 A|AEY

-ml ceeeel + I ELZRE LHU2 MHS MY =2 Hol2 YH

+ HHEI2|E ®|0{SH= BMS2} & 74

Cridwi2



Of| L X| K TEA|AEI(ESS) &M (az|=9 =)

In Operation

ESS for Industry Sector

w Samsung Heavy Industries

= Third largest shipbuilder in the world
= Energy management solution for 65.9MWh ESS

2020. 10. 15. 7| & ESS + Renewable Energy Integration

\\\\\\

= Charging energy storage through wind power

_ . generation
In Operation + Pipeline

= 25MWh Battery + 30MW Wind

And many more clients from the C&I Sector

* EPC for these projects were done by our partner SK D&D
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CCS (Combined Charging System) based solutions

e o o (/ |
=~ = p

APPLEMINT PEPPERMINT GEVEMS

CCS modem for EV CCS modem for EV Charger

Gridwiz
Solutions

<4—>» power Flow
<€—» |nformation Flow

ISO/IEC 15118
. . DIN SPEC 70121 ’ IEC 63110
Applications l‘- e twni OCPP

<+

< > d-mmmmm >

0 *" 0O iy
. (’Z—r?du{lz

EVSE: Electric Vehicle Supply Equipment (Charger) OCPP: Open Charge Point Protocol GEVEMS: GridWiz EV Energy Management System
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Strong Global Presence Gridwiz in Thailand

60+ customers in 1 7countries

® Applemints and Peppermints installed in the EV buses & charging

%
30 0 of CCS Modems Worldwide
A

Peppermint

i3 B

Fagh ¥ S
“'1“ .

' ® Peppermints installed in chargers for the first EV bus in Taiwan
90% of Fast Chargers PP .

in Korea use Gridwiz PLC modems

AR AN

Gridwiz in Taiwan

o / e —=lp
=
¥ Peppermint

v
J
k’.

CCS: Combined Charging System / PLC: Power Line Communication
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We aim to lead the EV charging market with our international standards-based solutions

Phase 3
What We Are Aiming For

Integration to Grid as DERs (V2G)
Phase 1 EV Charging Service Provider
Current Market Position %

EV Charging Solution Provider
=5 > B \p
o, 7‘ P — BEHAVIOR DATA CHARACTERISTICS @ \ /

Phase 2
In Progress (Launch in 2020)

APPLEMINT PEPPERMINT SIMPLEMINT

DER: Distributed Energy Resources
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M” B " 4 ) Energy Storage System

éa EV Charging Solution

Smart Factory EMS AR Solar EPC and O&M Services
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DR - HEASY, HAEY, A+, AAE 23

Since 2014 = 400+ D7ZHAPE Ok=E DR A|LFE|2

= 1,82671 X tt¢| G|O|E

ESS - PCS 307H, BMS 1,7927l, 24 47|
Since 2017 6471 01’8 ¥IEF 718t 29
= 19271 A A|ZF §|O|E
EV - OCPP 7|8t 497}, AFZFHE 14374*
Since 2014 X2 =X A|L2| L 74 91
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