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= Kewell
&'d DC Power SUPPIY e

0~2250V /0~3600A / 900kW
. QHFEDC TS

- 2| 8" M7} Fof

« PV Array IV Simulation

- HiE{2]| /&

- H{E{2| A|Z2|0]E

-HEAHA IS

Application

)\ Renewable Energy & = oF
= g0t
EV/HEV/Fuel Cell ' .- Factory

| B =
M—«Acvncosc o BekDCDC  Buck DCOC

AC-DC HV Battery Buck & Booster |
| Station \JL

| High Frequency
| AJD Rectifier

Traction
Motor

Wireless Power Compressor

AC Qutlet

AC Supply

Business building s — e

NO = Fa 4 A XEH Hl 11

1 | SAMY(V)/ LR 2,250V /3,600A(HE) Master/Slave
2 | SHHE(W) S I E 30kWEICH

3 | Power Rack 7+4 Z|CH %12 900kw

4 | =2¥EE et <0.05%F.S. / MF <0.1%F.S.

5 Function Generator L§Z Aging, Automotive, PV MPPT, Battery, Relay/Fuse Test

6 | OiLiX] WS 95% DC>AC

7 | E2OEE 30kw 3U SRS

8 | Autoranging power stage ERIMESE G2 Hele A M 58 IS detn Mg =8
9 Communication Interface RS485/LAN/CAN/USB/Others S Optional

QS ()0l 4 X| 2t X Energy to the People www.ends.co.kr / sales@eands.co.kr TEL : 02-581-8252




EV 1esT soLuTION

Regenerative Grid Simulator

Bidirectional DC Power Supply 61800 Series
62000D Series 9kVA / 12kVA / 15kVA

6kW / 12kW / 18kW 30kVA / 45kVA [/ 60kVA

N

I

ooooo & Auto Range Battery  Universal
Rg n.Load Output pe-t sting Simulator AC Input

HighPower Wild Voltage Parallel Regenerative Universal

Density Output Capacity Capability AC Input
Battery Cell PCBA ATS Regenerative Battery Battery Pack OBC & DC-DC  EV AC/DC Charging
Charge & Discharge BMS Pack Test Systems EOL ATS Converter ATS compatibility ATS

Test System

5 JINIET

HHE{2| FHTT| ARL|AR ! F| - HA HAPFH| TEA|
S| AFAT ofed TEST SOLUTION=2: A|EL|C}.
Ch WwWEeco @

WE (=)< 32 i

WECO E-Mail : sales@weco.co.kr
Energy to the People Tel : 82-(0)2-585-8253




New EV brand
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New EV brand
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IEC and Climate Change

Electricity = cleaner transport

Transport is another area that heavily impacts
the environment. Opting for the broad
electrification of various means of transport can
significantly reduce CO, emissions, especially
if the electricity is generated from renewable

energy sources.

EVs are becoming mainstream
Road-based electric vehicles (EVs) are

proliferating in cities around the world. E-scooter
rental systems have become especially
commonplace as they are easy to use and
extremely convenient to avoid traffic congestion.
In China, a massive number of buses are now
electrical. E-bikes, which are more like mopeds
than the electric bikes with pedals used in
Europe and the US, are also an important means
of transport in that populous country.

They are also widespread in many other Asian
countries. Commercial fleets are now operating
with EVs. A multitude of electrified vehicles can
be found in warehouses, mining, at airports,
ports and in agriculture, to name but a few.

IEC recently established a new technical
committee, IEC TC 125, to prepare standards for
personal e-transporters intended for use on the
road or in public spaces. TC 125 collaborates with
several other |[EC TCs, including IEC TC 69which
develops standards for the charging of electric
propelled road vehicles and industrial trucks.
Various other transport industries are now
exploring electric or hydrogen—based alternatives
to fossil fuel-powered vehicles. The International
Maritime Organization (IMO)

is a specialized agency of the United Nations and
is the global standard-setting authority for the
safety, security and environmental performance

of international shipping.

According to its estimates, GHGs emitted by
international shipping have accounted for 2,2%
of carbon dioxide emissions in recent years. In
2018, the organization announced a strategy
to halve GHG emissions from the shipping
industry by 2050. Several advances in the field of
electrical and electronic devices and systems are
making this target achievable. The increased use
of electricity on board and when in port is helping
the industry to clean up its act.

Two |IEC TCs are dedicated to preparing
international standards for the maritime industry.
[EC TC 80: Maritime navigation and radio
communication equipment and systems, and |[EC
TC 18: Electrical installations of ships and mobile
and fixed offshore units. The TC is currently
working on a standard dealing with electric
batteries for ship propulsion.

Cold ironing designates the process of providing
shore side electrical power to a ship at berth
while its main and auxiliary engines are turned
off. It helps to reduce harmful emissions from
the diesel engines which would normally have to
be left running. Cold ironing enables refrigeration,
cooling, heating, lighting, emergency and other
equipment to receive continuous electrical power
while the ship loads or unloads its freight. IEC
TC 18 issued the publicly available specification
(PAS) for high-voltage shore connection in 2009,
containing requirements for such systems. IEC
in collaboration with ISO and the Institute of
Electrical and Electronics Engineers (IEEE) then
developed the PAS into International Standard
IEC/ISO/IEEE 80005-1. IEC TC 23: Electrical
accessories, publishes IEC 62613 on plugs,
socket-outlets and ship couplers for high-voltage
shore connection systems.



Electric aircraft

Aircraft manufacturers are also exploring greener options.
According to the International Civil Aviation Organization
(ICAOQ), total CO, emissions from aviation represent
approximately 2% of global GHG emissions, a figure which
is expected to increase significantly once the COVID-19
pandemic recedes. The air travel industry is exploring
several options that will allow it to reduce emissions,
including the launch of electric and hydrogen aircraft.
Electric aeroplanes are not a pie in the sky scenario: the
world’s first electric commercial aircraft took off from
the Canadian city of Vancouver in December 2019. The
inaugural test flight lasted 15 minutes.

The aircraft was retrofitted with a 750 hp electric motor.
The maximum range possible for the Canadian plane is
currently only 160 km and the weight of the batteries is
one of its biggest challenges. Liquid fuel is not only much
lighter than batteries at take—off, but a plane also becomes
lighter as it burns fuel.

Two |IEC TCs are developing specific standards for the
aircraft industry, helping it to meet global safety, energy
efficiency and environmental requirements. |[EC TC 107
prepares standards dealing with process management
for avionics, while IEC TC 97 issues publications relating
to electrical installations for the lighting and beaconing of
aerodromes.

Betting on hydrogen
Many experts around the world are seriously contemplating

a “hydrogen society” as a complete and sustainable
alternative to our fossil fuel-based economies. The
International Energy Agency (IEA) published The Future
of Hydrogen, which provides an analysis of the current
state of play for hydrogen and offers guidance on its
future development. In the report, the IEA explains that
the hydrogen option is today enjoying unprecedented
momentum, driven by a cluster of factors. Those include
increased demand from industry, advances in research and
development, government incentives supporting the use
of hydrogen in transport, as well as a renewed interest in
electrolytic hydrogen, an environmentally friendly method
of producing hydrogen.

EV 82183

Instead of generating hydrogen from GHG—emitting natural
gas or fossil fuels, electricity is used to split water into
hydrogen and oxygen, a process known as electrolysis.
According to the IEA, with the cost for solar PV and wind
generation decreasing, building electrolysers at locations
with excellent renewable resource conditions could
become a low-cost supply option to produce hydrogen.
Once generated, hydrogen can be compressed and
liquefied for storage and transportation in fuel tanks. It
can also play an important role in energy storage, where
it can be used to compensate for the fluctuations in the
availability of wind and solar power.

Japanese and Korean car manufacturers were among the
first to invest in hydrogen based automotive solutions.

In China, many trains and trams are already powered
by hydrogen fuel cells. Fuel cells convert hydrogen and
oxygen into electricity to drive an electric motor, only
emitting water vapour as a by—product.

The European Union has also decided to invest in hydrogen
based solutions, for transport and for energy storage on a
large scale. The idea is that by properly funding the sector,
new industrial jobs will be created, replacing the ones that
will be lost in fossil fuel production. The EU created the
European Clean Hydrogen Alliance to help build up a robust
pipeline of investments in the hydrogen value chain.

[EC TC 105 prepares standards relating to fuel cell
technology, whether used in transport or energy storage.
IEC 62282-8-201 concerns energy storage systems
using fuel cell modules in reverse modes. It establishes
performance indicators and test procedures for power
to—power energy storage systems using hydrogen. It
also publishes IEC 62282-4-101, which applies to fuel
cells used to power forklift trucks and other commercial
vehicles. Among the many TCs preparing standards for
transportation, IEC TC 9 is developing standards which

specify fuel cells to power trains.
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About the IEC

The IEC, headquartered in Geneva, Switzerland,
is the world’s leading publisher of international
standards for electrical and electronic technologies.
Itis a global, independent, notfor—profit, membership
organization (funded by membership fees and
sales). The IEC includes 173 countries that
represent 99% of world population and energy
generation.

The IEC provides a worldwide, neutral and
independent platform where 20 000 experts
from the private and public sectors cooperate
to develop state—of-the-art, globally relevant
IEC International Standards. These form the
basis for testing and certification, and support
economic development, protecting people and
the environment.

IEC work impacts around 20% of global trade
(in value) and looks at aspects such as safety,
interoperability, performance and other essential
requirements for a vast range of technology
areas, including energy, manufacturing, transportation,
healthcare, homes, buildings or cities.

The IEC administers four conformity assessment
systems and provides a standardized approach
to the testing and certification of components,
products, systems, as well as the competence
of persons.

IEC work is essential for safety, quality and
risk management. It helps make cities smarter,
supports universal energy access and improves
energy efficiency of devices and systems. It
allows industry to consistently build better
products, helps governments ensure long-
term viability of infrastructure investments
and reassures investors and insurers.

A global network of 173 countries
that covers 99% of world population and
electricity generation

l@&\

Offers an affiliate country programme to
encourage developing countries to get
involved in the IEC free of charge
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Develops international standards and runs
four conformity assessment systems to
verify that electronic and electrical products
work safely and as they are intended to

o0

]

|EC International Standards represent a
global consensus of state—of-the—art
know—-how and expertise

)

A not-for-profit organization enabling global
trade and universal electricity access

f’)

Key figures

173

members and affiliates

>200

technical committees

20 000

experts from industry, test and research
labs, government, academia and
consumer groups

>10 000

international standards published

A

global conformity assessment systems

>1 million

conformity assessment certificates
issued

>100

years of expertise
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Further Information

Please visit the IEC website at www.iec.ch for further information. In the “About the IEC” section, you can contact your local

IEC National Committee directly. Alternatively, please contact the IEC Central Office in Geneva, Switzerland or the nearest IEC

Regional Centre.

Global

IEC - International Electrotechnical
Commission

Central Office

3 rue de Varembe

PO Box 131

CH-1211 Geneva 20

Switzerland

T +41229190211
Fax +41 22 919 0300
info@iec.ch
www.iec.ch

IEC Regional Offices

Africa

IEC-AFRC - Africa Regional Centre
7th Floor, Block One, Eden Square
Chiromo Road, Westlands

PO Box 856

00606 Nairobi

Kenya

T +254 20367 3000 / +254 20 375 2244
M +254 73 389 7000 / +254 70 493 7806
Fax +254 20 374 0913

eod@iec.ch

fya@iec.ch

Asia Pacific

IEC-APRC - Asia—Pacific
Regional Centre

2 Bukit Merah Central #15-02
Singapore 159835

T +656377 5173
Fax +65 6278 7573
dch@iec.ch

Latin America

IEC-LARC - Latin America

Regional Centre

Av. Paulista, 2300 - Pilotis Floor — Cerg.
César

Séao Paulo - SP - CEP 01310-300
Brazil

T+55 11 2847 4672
as@iec.ch

North America

IEC-ReCNA - Regional Centre
for North America

446 Main Street, 16th Floor
Worcester, MA 01608

USA

T +1508 755 5663
Fax +1 508 755 5669
tro@iec.ch

IEC Conformity Assessment
Systems

IECEE / IECRE

c¢/o IEC — International Electrotechnical
Commission

3 rue de Varembe

PO Box 131

CH-1211 Geneva 20

Switzerland

T+41 22919 0211
secretariat@iecee.org
secretariat@iecre.org
wWww.iecee.org
WWw.iecre.org

IECEx / IECQ

The Executive Centre
Australia Square, Level 33
264 George Street
Sydney NSW 2000
Australia

T +612 46284690
Fax +61 2 4627 5285
info@iecex.com
info@iecq.org
WWW.iecex.com
WWW.iecq.org
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The Electric Vehicle Market:
A US Perspective

Ann—Marie Scheidt / PhD

Assistant Director of Economic
Development and Adjunct
Professor of Technology and
Society, College of Engineering
and Applied Sciences, Stony
Brook University.

The stunning growth of the Electric Vehicle market over the last three years shows how
quickly the electrification of the entire global economy is powering forward on renewable
energy. The |IEA reported in February that more than 6.6 million electric cars were sold
in 2021, even while the overall car market contracted. That was more than double the
number sold in 2020 and triple 2019

sales. But the United States represented less than 20% of those sales: our country has
a lot of catching up to do, and automakers, government and consumers are all driving
impressive progress. US sales of 1.23 million electric vehicles in 2021 increased 60%
over 2020.

The numbers reflect a variety of factors. One US market observer attributed what he
called the ‘booming’” US EV market to the volume of customer choices: in addition to
sedans, Americans can now choose from a variety of Battery, Hybrid and Plug—in Hybrid
SUVs and trucks. Charging infrastructure availability seems to have had a distinctive
impact on vehicle selection within the EV market. While the sales of BEVs grew 83%,
the absolute number of those vehicles was only a little over half the number of hybrids
sold, 801,550. In addition to BEVs' higher prices, the linked factors of limited driving
range and lack of charging stations continue to retard those sales.

The administration of President Biden has announced several major initiatives to address

Yacov Shamash / PhD

Professor of Electrical and
Computer Engineering, College
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Engineering and Applied
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these challenges. This past December, an EV Charging Action Plan was announced
to quintuple the number of charging stations from the current network of 100,000
to 500,000, to help achieve a target of 50% of BEV and PHEV sales by 2030. On
December 14, the US Departments of Energy and Transportation completed a formal
MOU to launch a Joint Office of Energy and Transportation whose mission is to build
a convenient and reliable public charging network, supported by an initial investment
of $7.5 billion that will focus on filling gaps in rural, disadvantaged, and hard-to-reach
locations. This is the first—ever US investment in EV charging.

To advance domestic EV manufacturing, more than $13 billion will be allocated to
accelerate innovations and facilities across the battery supply chain from battery
materials refining, processing and finishing to battery manufacturing, including
components, to battery recycling and reuse. An additional $17 billion in loan authority
to companies in all parts of the supply chain will finance key strategic areas of
development and fill in domestic deficits.

These national government commitments indicate how dramatically the US auto
industry has changed in the last forty years. At that time, Ford and GM dominated the
US auto landscape, and both the merged Fiat/Chrysler and Toyota together constituted
a very modest hill next to those mountains. Fast forward to 2021: for the first time ever,

after ninety years GM ceded its historic spot as the top—selling US automaker to Toyota,



Column EV in the United States

& EV to EV charging

and Toyota’s performance in EVs contributed to its success. Toyota's record hybrid sales
accounted for most of its overall EV sales number of 583,697, half of all US EVs sold.
Although Tesla does not report vehicles sold in the US separately, an Experian report
indicated sales of 303,246 through the end of November, and the appearance of an all-
electric version of the classic Ford Mustang garnered xxxx sales.

Ford's performance, which also include the company’s report that it will begin making
an electric version of its extraordinarily popular F=150 pickup truck this spring, is
indicative of the aggressive actions undertaken by the longtime giants of the US auto
industry. Both Ford and GM have announced plans to spend $18 billion on new battery
manufacturing, aided by government actions. General Motors, which retooled a plant
in Detroit where it recently started making an electric Hummer truck, announced at
the end of January that it would spend $7 billion to build a new battery plant, and will
overhaul another existing factory to begin producing electric pickup trucks by 2024.
Additional federal government actions that will encourage future US EV sales include
tighter Biden administration regulations on emissions and fuel economy standards; final
rulemaking by the US Environmental Protection Agency is expected to conclude this
year. And states are taking important steps in this area: our home state of New York
is one of those leading these efforts. New York enacted the Climate Leadership and
Community Protection Act in 2019, which set the zero—emission vehicle (ZEV) goal of
deploying 850,000 electric vehicles across the state by 2025. In her first State of the
State message last month, Governor Kathy Hochul affirmed the state’s commitment
to invest more than $1 billion to support EV adoption and infrastructure through a
combination of state and federal government funding. Major utilities statewide are
funding the EV Make—-Ready Program to reduce the upfront costs of building charging
stations by offering incentives to offset a large portion of the infrastructure costs

associated with preparing a site for charger installation.
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UNITAR CIFAL Jeju
Towards a Transformative Change
for a Sustainable Future

cifal

UNITAR CIFAL Jeju/Jeju International
Training Center was established in 2010
through an agreement between the United
Nations Institute for Training and Research,
Jeju Special Self-Governing Province, and
the International Peace Foundation. Since
our first training workshop in 2010, CIFAL
Jeju, as one of the 22 affiliated training
centers (CIFAL Network) of the UNITAR,
has implemented a wide range of domestic
and international programs. These include
international capacity building workshops
on social inclusion, economic development,
environmental sustainability, and cross—
cutting issues for developing countries
in Asia and the Pacific region, along with
expert seminars, youth engagement, and
global citizenship education programs.
Over the years, we have developed and
touched upon a wide range of thematic
areas such as a social protection series for
vulnerable groups, smart mobility, green
transition, digital transformation, social

entrepreneurship, and a results—based M&E

system.

In 2021 alone, UNITAR CIFAL Jeju/JITC
implemented 13 international capacity
building workshops, 2 youth engagement
programs, 85 global citizenship education
events, 3 partnership projects with two
expert seminars while 2,350 participants
from 57 countries mainly in the Asia-
Pacific region benefited from a wide range
of CIFAL Jeju programs. Despite the
COVID-19 challenges, we will continue to
serve as a global training center so that we
can provide the potential beneficiaries in
the Asia and Pacific with better designed
capacity building programs in the coming
years, while raising Jeju’s international
reputation as an Island of World Peace.
UNITAR CIFAL Jeju/JITC organizes
international capacity—building workshops
on the three pillars of the United Nations’
Sustainable Development Goals (SDGs)
in environmental sustainability, social
inclusion, and economic development,

tailored to the needs of beneficiaries in the




post COVID-19 era. The workshop serves
as a knowledge-sharing platform that
translates technical information into local
development policies and encourages city—
to—city and country—to—country exchange
and learning for sustainable development.
Organized both virtually and in a hybrid
setting, the international capacity—building
workshops offer the opportunities for an
interactive exchange and network-building
to the beneficiaries. Through the lectures
and group sessions engaging with experts
and peers, participants can develop their
capacity to identify potential policy strategy
and further develop and apply action plan in
their real work.

In addition, with the youth engagement
projects such as Youth Workshop and Jeju
International Youth Forum, UNITAR CIFAL
Jeju/JITC helps the young students build a
better understanding on the current global
affairs, and nurture global citizenship based
on various discussions and activities. In
particular, UNITAR CIFAL Jeju/JITC directly

meets primary, junior high and high school
students in Jeju through Global Citizenship
Education (GECD) and deliver lectures
on the role of youth and youth leadership
required as a global citizen, which has
been received very well. This networking
and knowledge-sharing events are also
extended for domestic experts, while
contributing every year to the biggest
international event in Jeju, Jeju Forum for
Peace and Prosperity, with the expertise
and experience accumulated over the last
11 years. UNITAR CIFAL Jeju/JITC fully
utilizes social media to widely share up—to—
date information and best practices with
the local community in Jeju, general public,
partner organizations, and beyond. The
efforts of UNITAR CIFAL Jeju/JITC are to
promote advanced examples and policies
of Jeju and Korea to the international
community and motivate people to turn
the lessons learned into actions to build a
sustainable society.
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Electric cars fend off supply challenges to
more than double global sales

Ied

hAn

Leonardo Paoli
Clean Energy Technologies analyst

AL 44
Timur Giil
Head of the Energy Technology Policy Division

Sales of electric cars hit 6.6 million in 2021,
more than tripling their market share from
two years earlier

In the world of clean energy, few areas are as dynamic as the electric
car market. In the whole of 2012, about 130 000 electric cars were sold
worldwide. Today, that many are sold in the space of a single week.
Growth has been particularly impressive over the last three years, even
as the global pandemic shrank the market for conventional cars and as
manufacturers started grappling with supply chain bottlenecks. In 2019,
2.2 million electric cars 1 were sold, representing just 2.5% of global
car sales. In 2020, the overall car market contracted but electric car
sales bucked the trend, rising to 3 million and representing 4.1% of total
car sales. In 2021, electric car sales more than doubled to 6.6 million,
representing close to 9% of the global car market and more than tripling
their market share from two years earlier. All the net growth in global car
sales in 2021 came from electric cars.

We estimate there are now around 16 million electric cars on the road
worldwide, consuming roughly 30 terawatt—-hours (TWh) of electricity
per year, the equivalent of all the electricity generated in Ireland. Electric
cars helped avoid oil consumption and CO2 emissions in 2021, although
these benefits were cancelled out by the parallel increase in the sales of
SUVs.

Electric car sales generally tend to be higher later in the year. In 2021,
December sales were more than two and half times as high as sales
in January in the top three markets. Still, over the course of 2021,
monthly electric car sales were consistently at least 50% higher than the
corresponding month in 2020.



Manthly sales of electric cars in major car markets, 2021 compared with 2020
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China and Europe are leading global electric car sales

The People’s Republic of China (hereafter ‘China’) led global growth in electric car markets
in 2021 as sales nearly tripled to 3.4 million. In other words, more electric cars were sold
in 2021 in China alone than were sold in the entire world in 2020. The annual increase is
the fastest electric car market growth in China since 2015, significantly outpacing the more
gradual recovery of the country’s overall car market. Electric cars’ share of the overall market
on a monthly basis leaped from 7.2% in January to around 20% in December. The Chinese
government’s official target is for electric cars to reach a market share of 20% for the full
year in 2025, and their performance in 2021 suggests they are well on track to do so.

Several factors underpin the market’s dynamism. The government extended electric
car subsidies for a further two years after the pandemic broke out, albeit with a planned
reduction of 10% in 2021, and 30% in 2022. The growth in 2021 sales despite the scaled—
back subsidies suggests China’s EV market may be starting to mature. But it also could
reflect an overheated by customers rushing to secure subsidies at 2021 levels before they
declined at the start of 2022. Another important factor is the expanded range of small car
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offerings. The tiny Wuling Hongguang Mini EV is not eligible for subsidies but was still
among the bestselling models in China last year, offering an affordable entry point to the
market for new customers. Overall, the Chinese electric car market looks set for further
growth in 2022, driven by the combined effects of consumer preferences for the new model
offerings, residual national subsidies and continued preferential treatment for EVs at the
local level (local subsidies, exclusion from city-level purchase limitations).

In Europe, electric car sales increased by nearly 70% in 2021 to 2.3 million, about half of
which were plug=in hybrids. While annual growth was slower than in 2020, when sales
more than doubled, this took place against the backdrop of an overall European automotive
market that had not recovered from the pandemic. Total car sales in 2021 were 25% lower
than in 2019. The surge in EV sales in Europe last year was partially driven by new CO2
emissions standards. Purchase subsidies for EVs were also increased and expanded in most
major European markets. Monthly sales in 2021 were highest in the last quarter of the year,
peaking in December when European sales of electric cars surpassed diesel vehicles for the
first time with a 21% market share.

In absolute terms, the largest electric car market in Europe in 2021 was Germany, where
more than one in three new cars sold in November and December was electric. Overall,
electric cars accounted for 17% of total European sales in 2021, but there were significant
differences across markets. Norway at 72%, and Sweden and the Netherlands at 45% and
30% respectively, sat atop global rankings. At 25%, Germany had by far the highest market
share among large European markets, followed by the United Kingdom and France (both
around 15%), Italy (8.8%) and Spain (6.5%).

The United States made an impressive return to the electric car market in 2021 as sales
more than doubled to surpass half a million. The overall US car market recovered as well,
but electric cars doubled their share to 4.5%. The US electric car market is still mostly
dominated by Tesla, which accounts for more than half of all electric units sold. Tesla’s
market share nonetheless declined from 65% in 2020 as new electric models were offered
by other automakers. Federal incentives programmes were not renewed, but consumers
can still benefit from generous tax credits (except for Tesla and GM vehicles).

Despite impressive growth in major markets, the sales of electric cars are not advancing at
the same pace globally. China, Europe and the United States account for roughly two-thirds
of the overall car market but around 90% of electric car sales. In most other markets, electric
cars account for less than 2% of overall sales, and in large developing economies such as
Brazil, India and Indonesia, the share is still below 1% without any significant increase over
the past year. While sales of electric scooters and buses are expanding in these countries,
the price premium attached to electric cars and a lack of charging infrastructure are key
reasons for the sluggish uptake. In Japan, electric car sales also barely increased, with their
market share remaining below 1% over the past three years. Korea and Australia show the
greatest dynamism among smaller markets. In Korea, electric car sales more than doubled in
2021 after two years without growth, increasing their market share to 8%. Electric car sales
in Australia also more than tripled in 2021, albeit from a low baseline, bringing their market
share above 2%.



The auto industry is setting more ambitious targets and
releasing more attractive electric models

Government policies remain the key driving force for global electric car markets, but their
dynamism in 2021 also reflects a very active year on the part of the automotive industry.
Announcements, targets and new model launches have helped strengthen the view that
the future of cars is electric. At the same time, the huge success of electric vehicles was
challenged by tight supplies for components and increases in the prices of bulk materials,
bringing supply side concerns to the top of the agenda for government and industry alike.
Over the course of 2020 and 2021, many governments set targets to phase out sales of
internal combustion engine cars within the next two decades, as did several car manufacturers.
Electric vehicles have become the road transport technology of choice for many governments
and the automotive industry. The US government announced in November 2021 an ambitious
50% electrification target for new cars by 2030, supported by the announcement of the
installation of 500 000 charging points to help increase consumer confidence. In Europe,
the EU Commission proposed to bring the CO2 emission standard for new cars to zero by
2035. At the same time, several automakers announced electrification targets. For example,
Volkswagen said that half of its sales would be electric by 2030. Ford said it expects 40%—
50% of its sales to be electric by the end of the decade. Another significant milestone in 2021
was the statement by Toyota, the largest car manufacturer in the world, announcing new
investments aimed at achieving electric car sales of 3.5 million a year by 2030.

The embracing of electric cars by incumbent car manufacturers is likely to have strong
repercussions for the market. As manufacturers sharpen their electrification strategies to
compete for market share rather than considering EVs mostly as policy compliance vehicles,
we will see more resources devoted to advertising, increasingly aggressive pricing and the
development of ever more attractive electric models.

At the end of 2020 and throughout 2021, several new “‘EV only” and new generation plug-
in hybrid models were released that were designed from the start to be electric vehicles
rather than electrified versions of existing conventional cars. These models benefited from
manufacturers increasing experience of electric vehicle design. Compared with the previous
generation of models, they typically offered longer ranges, vehicle designs optimised for
electric powertrains, and better value for consumers.

In Europe, Volkswagen introduced the ID series, while Stellantis presented new smaller EV-
only models. In the United States, Ford introduced the new MachE, and Stellantis and Toyota
each launched a new plug—in hybrid model. In the United States and Europe, many of the
new models that contributed to higher EV sales were premium vehicles. In China, premium
EV-only vehicles produced by Chinese start-ups accounted for 300 000 vehicles sold. But
the best selling electric vehicle in China was the Wuling Hongguang Mini EV with just under
400 000 units sold in 2021. Overall, the introduction of new electric models across different
segments of the car market is likely to continue to stimulate demand. The success of the
Ford F150 Lighting is a good example, which received over 200 000 orders and led the
company to increase production targets.
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Electric cars face an increasingly challenging supply chain
environment

The future looks bright for electric cars, but there are warning signals coming from their
supply chain, with bulk material prices increasing for the entire auto industry. In 2021, the
price of steel rose by as much as 100%, aluminium around 70%, and copper more than
33%, affecting both conventional and electric cars. For electric cars, additional challenges
were posed by increased prices for materials needed to manufacture batteries: the price of
lithium carbonate increased by 150% year on year, graphite by 15%, and nickel by 25%, to
name just a few.

For the time being, and perhaps surprisingly, volume weighted average battery prices have
not increased since 2020. Three factors explain the steady prices. Firstly, battery prices are
on a long—term decline trajectory, and continued technological progress helped offset the
higher raw material costs. Secondly, there is a time lag between material price spikes and
battery price increases, as costs take time to work their way through the value chain. Thirdly,
the use of lithium ferrophosphate (LFP) chemistries in batteries has increased, reducing the
impact of some of the price rises. However, if battery metal prices continue to rise, battery
prices will be affected.

Several automakers also faced microchip shortages that held back output. The background
to the microchip shortage is complex, but in general a faster—than—anticipated rebound of
automobile sales and other microchip-reliant products was met by a tight supply of microchips.
The shortage is problematic for EVs, which require around twice as many chips as equivalent
conventional vehicles, mostly due to additional power electronics components. It is possible
that without these disruptions, electric car sales could have been even higher in 2021. Several
EV factory lines were mothballed for weeks, causing delays in the delivery of EVs.

While some of the supply constraints of 2021 will ease as the market rebalances, others
may linger. The EV value chain proved to be robust in 2021 as it managed to deliver on
higher-than—anticipated demand. But for EVs to continue their current growth trajectory,
battery supply chains and EV production capacity will have to expand at a rapid rate. Both
short-term demand and longer—term ambition have skyrocketed over the last two years, but
supply chains have struggled to keep pace.

As highlighted in last year’s IEA special report on The Role of Critical Minerals in Clean Energy
Transitions, the world faces potential shortages of lithium and cobalt as early as 2025 unless
sufficient investments are made to expand production. Further growth of EVs requires not
only an expansion of the extraction of key minerals—but also of the entire EV value chain. This
spans battery metal processing and refining, cathode and anode manufacturing, separator
manufacturing, cell production, battery assembly and, finally, the assembly of electric
vehicles. Each of these industries, some of which are nascent, need to expand rapidly to avoid
bottlenecks that would slow down the transition to full electric mobility.

EVs are set to enter a new phase in which raw material and component supply come to the
fore of policy-making as critical elements of the clean energy transition. For the first time,
supply side bottlenecks are becoming a real challenge to the electrification of road transport

and are adding to traditional demand side challenges. Policy action must adapt and provide



the market with clear long—term signals to facilitate investments in further supply side
expansions. The latest US infrastructure bill aimed at stimulating investments in battery
raw materials, or the EU’s Important Projects of Common European Interests emphasis on
batteries, are examples of such a new focus. These and other key aspects will be further
analysed in this year's edition of the Global Electric Vehicle Outlook in Spring.

The IEA is supporting efforts to navigate the transition to
electric cars

How the transition to EVs plays out over the coming decades is being determined by today’s
actions by government and industry. The path ahead has several new challenges that need
to be tackled:

Policies to stimulate demand are increasingly successful at convincing consumers to
purchase electric vehicles. However, as the transition progresses, governments must not
abruptly change the incentive structures in place. Rather, incentives and subsidies must
transition to more targeted and financially sustainable tools.

The expansion of the battery industry can put strains on the material supply chain.
Governments will need to set out clear policy frameworks and foster international
collaboration to ensure that all the required investments are made on time and in an
environmentally and socially sustainable way to ensure a growing EV industry.

As the share of EVs increases so will the need for charging infrastructure. The current
impetus in sales can only be sustained if ever larger shares of the population have access
to convenient and affordable charging infrastructure. Governments will have to facilitate
investment in this sector by minimising all market and non—market barriers to the roll-out of
charging infrastructure.

The IEA will continue to support governments to better understand and assess policy options
for road transport electrification and provide independent analysis on the topic, including in the
upcoming Global Electric Vehicle Outlook. The IEA will also offer opportunities for international
collaboration to speed up the transition to zero emissions transport and provide a forum for
governments to share views on best practices to accelerate electrification, including through
the CEM Electric Vehicle Initiative. In this context, the IEA will also support developing
economies’ efforts to tap into the opportunities offered by EVs by working together with the
UN Environment Programme and other partners on the GEF-7 Global E-Mobility Program.

Global top five automaker electric car sales by region in 2021

OEM World Europe China usa Other
Tesla 936 170 3 352 93
VW Group 763 549 154 44 15
BYD 598 1 585 o] 2
GM 517 0 486 25 6

Stellantis 385 324 14 42 5
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EV News Briefing

710t EV6, 2022 QB SaHO] X 2 FF MY - 31T HUC FE 24

N\N\IM M"H"‘”\" ‘ ‘

The Kia EV6.

7|0te] M ™I|Xt ‘EV6' 7t ‘2022 8 =ofel XHCOTY,
the Car of the Year 2022) 2 =& MAHLCE 7|0t= o= &
HE A 2oz ‘RE St AF 0| S

7|0k KIS 28U(HX| AlZh) AA HU[HIOIA SHE 2022

QE 230 A 2201 AAOIA EVEZt 21| ool 2

Salo] RHg AAHCHD 3L
EV6E 25 $E(Shortlis)ol 8l 22 ASHRISA 0f0|2
55 ATEZ E AZE AR OFS-E ATZ 308 A= O

7t E-El3 AATLE 0T IV S 670 2 AfEE MX L RE
=2ole| Xt= M
O] AMAE RF 2370=2| MHSE ASAE MZ7 (A 6182
2 FHE HAR RS TE MARt ERE A FI4FC
19643 & AMO| AZE R Soi9 A= 0|52 ‘=0| 2
alie] XKThe North American Car and Truck of the Year,
NACTOY) 2t 2 22 AIZ-0l|A 71 | U= RESAE AL
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Ct. 7[0= A2008H M= A2018E AEO] A20199 ME
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OFEIL EVEZ £|119] HOIE AHX|SHCE.
EVees & T7|xt EHERQ! E-GMP MEO=2 RHstE L
A1k 2,900mme| EH|0|AZ} HMBoh= H2 A3t At
L

2Rz At M((220V)2 S5 + U= V2L(Vehicle to

Load) 7, 185 Blofl HiEI2| 82 10%01A 80%HX| 5
FE 4 QU 234 BW AAY 50| HEH A1 +70| 4

do= R X0 E2 HIHE BIOFRLTH.

EV6= K|t 108 SIX| Of7F =24 A2 Ol FEO0IAM X|
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EV Statistics

Xz S7| 22t S}
THR1E 75%--- &= 89%

1. MFEXY H71xt S5 oig

£ 202241 28 4% 7| S2 Hg (N2: MFESEXAIE REYT
- ASASSHLNAHS FMI|FHO| PSS Y OJF- LA} MARZIO
2 SigE0) ER Se| U MFSERIR|E JIKSHD 1|5t

= AL RO US = 2

(=1
=

71Xt S24=(Electric Vehicles)

HIFAS H7 |2t SFHw= Tl ASAt S 402,551 & 25,415
2 6.31%01 i

(20224 18 71%)

HH H7|% SS0H4

402,551LH(100%)
1

=

6% R BN

7
HI1xt SEU+
C| 0
377,136LH(94%) 25,415LH(6%)
5550|
2021 08¢ | 399,054t | 23,470rH 5.88% | 21.09.027|%
20219092 | 400674tf | 23721t 592% | 21.10.057|%
20211 108 | 4039584 | 24,931C 6.17% | 21.11.0171F
20214 118 | 4015640f | 252510 6.29% | 21.12.0271F
2021128 | 40182504 | 25427CH 6.33% | 22.01.0571%
2022012 | 402,551cH | 254150 6.31% |22.02.047|F

A5 7

00| UHEZ]

L ey

ZH || A=Y

SM3 ZE.

U2 EV

00|24 5(IONIQ5)
22 EV

Sl

CHEVROLET BOLT EV
EV6

BMW i3

Model 3

LEAF

20| X47|x}

TWIZY

D2

CEVO-C
0|-5}0|H{=(e~EFIBIRD)
Model Y

e-tron

Peugeot

G80

U A|E|(ELEC CITY)
SMART

o012 M1

Z0E

AT EV

GV60
Mercedes-Benz EQA 250
#I= EQC 400 4MATIC
BYD eBus

I Tttt ev PEACE
BH0[|tHAB0
E£22(BLUE ON)
Model S
UTIRASH7 | SSEHAR
Danigo

Eto|zt

Model X
OFAENMASTAVAN

Rt 2HF: HZ=H 2 HFH7 R ATAE)

= 7|Et= DS3 CROSSBACK E-TENSE 10, O|EITISAAYMI | HYAR} 10, ZEZ-F
(POTRO-TOP) 10, ZEZ-H(POTRO-PICK UP) 3L, ADFE(SMART)ED 3t, TESLA
MODEL 3 1, TESLA MODEL X 1tH, BZ2KTESLA) 2% S 90D 1CH, Xi+#01 I-PACE EVA400
ane)

gEs 7g
- E% S2U0| 120 NSAOIS (hAOR 3F N WAL U CIZ XY

01" A2 M2fotA| ¢i5

-
5 482 25,415
H& 67.2% 14.7% 102% 4.3% 0.7% 1.0% 1.9% 100.0%

(91 o)

SE 17,077 3,749 2,591 1,093 172 251

HA
172LH(0.7%) ne

4820H(1.9%)

a2
251LH(1.0%)

7t
2,591t g 58
(10.2%) 17,0774

AR 512 (67.2%)
3,74904(14.7%)

2. HIEXIY M7zt S| oig
£ 20228 19 7IF FIIR EH7| HARY
(RF2: BITEBA MR 2L
- FIRH ET7| HBARY KRS 7HE60] 25 2.

H7Ixt SH7| +=ZHEV Chargers)

HE=AS 7 [RFSE7 = W™ S87]4,9617], 7HR1E 771 15,0037
2% 20,0547|1Y

HHLHEHT| HRISEH7|
4,9617| 15,0937|

o1 3,3447|(17%) H7|xF EH7| et 14,5387|(72%)

24 1,61778%) 20,0547 2%  5557|(B%)

H7|Xt 7| M2AAH|ZF (Electricity Consumption)

MRS H71xF 7] M2 8,628,328kWho| 12, 25 ZCf
23 AFEHE2 1,895,837kWheY

A=t 4,130,310kWh(48%)
=825t 2,502,181kWh(29%)
Z[tig3t 1,895,837kWh(22%)

713 57| HHAHY 8,528,328kWh
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MR B 4

22 20,0547(0|0 7HRIE0| 75%= LtER

- BEME KR L HREZR)0AM LRI 57|
- UZMIRIE SIRTHTAL SH=H7(RSTAMHE|A, SH2TT|REAH]
2, HFH7IRSAMH|A, ZATICT, HIZIA, GSZEA, SKHES

IoIAT
(ABAR), XN, KT, SRAA, BERIOILT), H, TR
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A 017K} nelg
£H711,7037| £H7] 3,2587| £77] 15,0937|

/34 78

2022 1€ 71E 2L U= WX SH7I= & 20,054710]0 =
17,8827], &4 2,172712 LEHE

\\“““"""',I

245 SH|
17,8827

7
(5o%) 20,0547|

"'Ilunm\\\“
INHE/NRIE 2 (@94 7))
HMI|x SX7|9] fEd sgtg B4t 21} J1018 &S H7|7F M|
SX7|9| 72%2 LIEFGL, IS ESTT|7L 17%, /1A 4558

7|z 8%E LIEFE

w
w
=
Ny
N
[e)]
=
~

Holg 14,538 15,093

I 2,172 20,054

FOKOIS ABTIS FIR MIEAF I, BblL, H7IEN ST], FIHA sefl D8 HRE
(BSS) 2 2Ef7} 21K 52 TR, U HUHTLETIE AR 2102 Hotg

3%

72%

el 3%

3.EV3
*2022E1E 7IZEEVE
ME| 0|2XH= F7|X}0|2RKLY
XIO|RHEHA), 22 7|2, el

*EVZE

EV 1181119

MIE| 29|
ME 2o AR MF7|AFSAAH|A)
9, M7|X0|SAHEF), 7|
OIItE ZAXL, 7 |RIRIZEAL, S

H7IHZA, 7 B2 2 E

ES =T (91 20)
H7|xH H7|RH

T2 |O|8%X}| 08Xt A

204 574 574 0 16 1193

Hg 48.1% 48.1% 03% 09% 1.0% 02% 0.0% 1.3% 100.0%

100.0%t

90.0%t

80.0%t

70.0% 1

60.0% T

50.0%148.1% 48.1%

40.0%

30.0%

20.0%

10.0%

0.0%
MR MU MIIRE ZE 0 YEE OlME W7 |
O|8Xt OIgX OI8Xt 7|2 A2 BAX HZAF
(Zeh  (&E7h (=)

R IE (&8l 20

H7IRH A
SH7| HIIRE | 7IERALEY
RZtEF

297+ 1,030 16 1,193
Hig 86.3% 1.3% 0.4% 4.9% 7.0% 100.0%
100.0% t+
90.0%1 86.3%
80.0% T
70.0% 1
60.0% T
50.0% T
40.0% T
30.0%T
20.0% 1
10.0% 1 4.9% 7.0%
0.0% I ﬂ 0.4% e -_
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EV 1201121

o] xISI74%) T SISHI A /A= x|S74% A A= HI=
5. 20224 18 FetAX X5 sz Us/+= 7. 224X A Y L= HIS
XS L 348 (291 o, %) 18 ZISHHRL L~ HIS (91 %)
g 7 17,574 17,993 30,705 A428  A23 131
Sl0|ERIS(HEV) 13569 15,883 22,658 Ad401 A48
H7|ZHEV) 2,738 314 6711 AB92 7720
S 706052 PHEY) 948 1654 1,040  A88 AT ‘2 68
2ARKFCEV) 319 142 296 78 1246 5.6
3.5
H S8 Ol A2.3% 245 17,5740hS HONSIRURIS oir 18 4K 5 29,
A AtsAt & FIgHEAHIS2S S 1€ 210 715 9
X R 2 T SLEEE SLb): (7)) +1,155.6%, GI0[22Z) A10.8%,

() +124.6% _ o o 174 184 194 204 214 2244
(Rh=: BRRISAME| SHa4 RIS AHE E])

MEE += o 19 ISR 45 HIE (@9t %)
2218 | 2118 | 21.128 208
g A 44,877 32,799 43,813 24 36.8

SlO[HE|E(HEV) 22,797 17,990 20,236 12.7 26.7
H7|RKEV) 17,861 11,827 19,832 A9.9 51.0
E2I0G10|22IE(PHEY) 4,171 2,888 3,652 14.2 44.4

SAFKFCEV) 48 % 93 484 N489

T4 36.8% Z716t 44,8770, 2US 39.8% S7I5t 12,6422 2F 0] 1 5.7 6.7

Y E H IS, 1342 o4 F X3l 014 BIHH A

X IRY B4 BUES: (G10]92I5) +26.7%, (%7]) +51.0%, (E2ILI50] 174 184 194 204 214 24
H2|5) +44.4%, (2) A48.9% 2EU:  —-— 2EY

X Azl £33 SUE: (510122|5) +23.3%, (E2T12I610|22|E) +26.0%,
("7]-2) +60.1%
(K= eRASAREE)

6. XISXt gz szt
2 LTy sigk
(tH, %) 63 | sa
FISHARE 17,574 15.8 17,993 13.1 N2.3
olo|Eg|E= 13,569 12.2 15,883 11.5 A14.6
FSVIPSS 2,738 2.5 314 0.2 772.0
Z7{101510|E2|E 948 0.9 1,654 1.2 NA2.7
B/ SN} 319 0.3 142 0.1 124.6
L Q17 [t 93,720 842 119699 86.9 N21.7 WEOHAS W AR W SIQS0ERIE AR
Hx| A 111,294 100.0 137,692 100.0 A19.2

Rz StaASA Y S| eta - YRS AT E])

=l +E ol
e E 0.1%
ZlerFxt 44877  25.0 32,799 171 36.8
CIYEES 22,797  12.7 17,990 9.4 26.7
H7|xt 17,861 0 11,827 6.2 51.0
ECEhlE VISR 4171 2.3 2,888 15 44.4
X 48 0.0 94 0.0 A48.9
LHAT |2ER} 134,832 75.0 159,274 829 A15.3
HH 2 179,709 100.0 192,073 100.0 £6.4

(RI2: BFRRIE XA 5] SR AU RIEXIR 3]) mSoEEE WA m E2{1glslolER|E AKX}



EV Statistics

9. 18 HxE SEEXt =LY Tl 24

(1 TH, %)

A 95,838 100 119,495 136,155 A29.6 A19.8

o 36,007 37.6 47,059 54,163 A33.5 AN23.5

7| OF 32,333 33.7 37,045 43,168 A25.1 AN12.7

GRS 4,836 5 5,648 5,810 A16.8 A14.4
2LMY 4,411 4.6 3,439 7,003 A37.0 28.3
RIENE 1,344 1.4 5,162 2,519 N46.6 A74.0
BMW 5,550 5.8 5,717 4,233 31.1 AN2.9
Mercedes-Benz 3,405 3.6 5,918 6,752 AN49.6 AN42.5
Audi 1,269 1.3 2,302 4,373 AT1 N44.9
Volkswagen 1,213 1.3 1,236 920 31.8 A1.9
Volvo 1,004 1 1,198 1,418 N29.2 A16.2

MINI 819 0.9 712 735 11.4 15.0
Porsche 677 0.7 681 264 156.4 A0.6
Ford 605 0.6 442 912 A33.7 36.9

Lexus B3 0.5 443 758 N32.3 15.8

Jeep 498 0.5 668 1,099 AbB4.7 AN25.4

Toyota 304 0.3 400 509 N40.3 AN24.0
Honda 295 0.3 192 300 A7 53.6

Land Rover 276 0.3 358 313 A11.8 N22.9
Lincoln 156 0.2 486 394 A60.4 N67.9
Peugeot 110 0.1 83 215 A48.8 32.5
Maserati 40 0.0 44 112 A64.3 A9.1
Cadillac 37 0.0 88 39 Ab.1 AbB8.0
Bentley 35 0.0 25 22 59.1 40
Rolls—Royce 23 0.0 19 14 64.3 211
Polestar 20 0.0 - - - -
Citroen 19 0.0 32 36 N47.2 N40.6
Lamborghini 16 0.0 19 30 N4B.7 A15.8
Jaguar 15 0.0 63 34 Ab5.9 A76.2

DS 7 0.0 - - - -

Tesla 1 0.0 16 10 A90.0 AN93.8
TR 78,577 82.0 97,273 111,975 A29.8 A19.2
b 17,261 18.0 22,222 24,180 AN28.6 N22.3

X E X EASAMYER], o= YNSAL
X LR B, 710t SRAIY, W8, 2 d(67HAD



10. M7|XtSXtE Al

<2022'4 1)

A9 A B
S} ou

A}HO Al.o{g

ME 19677 15943 44 616

S 7642 2371 - 263
Oi 10948 2665 43 71
o 6967 4,009 4 129
4> 3645 458 - 42

0™ 5344 990 1 45

0
==

1872 684 2 7

ME 1702 65 2
47| 28864 2459 78 1213
4 4619 1126 18 67
35 5462 372 - 42
32 7170 289 - 57

HE 4430 413 5 18

He 6483 887 1 24
45 7408 350 5 90
g9 8471 1207 -
HE 17,621 3,745 9 173

B 148325 38,033 210 3,110

(2 o)

e A}m F

2,644 2,190 26 - 22,391 18,749

1579 642 4 - 9225 3276
1,939 503 . - 12,930 3,239
904 929 . - 7875 5,067
731 328 . - 4376 828
957 338 S - 6302 1373
500 115 S - 2374 806
0 2 4 - 1776 103
4410 3,151 64 - 33416 6,823
1,944 266 2 - 6583 1459
1,968 338 2 - 7432 752
2238 259 2 - 9410 605
2263 259 1 - 669 69
1319 118 5 - 7,808 1,029
3046 355 15 - 10474 7%
2374 426 6 - 10,851 1,874
3780 251 1 - 21411 4169

32,666 10,494 132 - 181,333 51,637

EV 1221123

1. WS- HX(EE)
el MW, %)

. 76078 75747 71308 12.15(%) 1800 54185 4710 67 4439 60 712
. 6649 71179 73131 1.47(8) 1200 56723 3512 48 4042 55 716 15
. 81806 79972 75987 12.26(%) 11:00 58012 5819 77 3%5 52 763 711
. 8206 80713 7652 13(=) 1100 59036 5774 75 4191 55 T 679
. 93216 89367 80163 1217(%) 11:00 59586 13062 163 9208 115 743 639
. 9102 8796 78790 298 1100 60284 15312 194 9136 116 765 617
. 100180 923% 8183 812@) 1700 61694 14997 176 7142 84 724 983
. 116657 9609 85,133 1212(2) 1000 63188 31624 370 10962 129 742 540
. 17006 99570 92478 7.24(@) 17:00 65142 24727 267 709 77 704 847
. 122073 96380 90314 813(&) 17:00 64262 32669 362 6075 67 712 513
. 127819 97951 89091 8.26(%) 15:00 62854 38728 435 8860 99 706 487
?9%2 127819 97951 83091 8.26(%) 15:00 62860 38728 435 880 99 706 487

12 128609 9879 85,132 12.16(%) 1700 69355 43477 511 13663 160 815 537
. 131330 100739 91,141 7.27(8) 1800 65241 40189 441 9598 105 71§ 467
. 128209 99,180 90564 1.11() 11:00 71364 37645 416 86% 95 788 564
. 128820 9599 8ATA9 2.17(%) 1000 66878 44071 520 11243 133 789 518
. 18820 92606 77208 3.2(E) 1000 63432 51612 668 15318 198 822 490
. 129361 716% 69016 412%) 1700 60608 60345 874 8679 126 818 472
. 129540 80387 69140 5.20() 17:00 59549 60400 874 11247 163 861 459
. 12963 81573 75854 6.29(@) 1700 635% 53769 709 11719 164 838 485
. 131,330 100739 91,141 7.27(@) 1800 72775 40189 441 958 105 798 %4
. 131330 98952 86355 8.12() 17:00 69618 44976 521 12597 146 806 529
. 1318% 90532 77820 9.13(8) 1700 63070 B40% 695 12712 163 810 477
. 13189 82449 75698 10.5@) 1600 61530 6197 A2 6751 89 613 461
. 133964 95394 80362 11.3008) 11.00 65110 83202 662 15032 187 810 486
. 134158 103954 90,708 1227(8) 17.00 71703 43450 479 1286 142 790 535
X 7l2YAlE HEey
21) A7) MH2 HH WA 7IEY. O, BN, HRRsle,

gl

Gr0|SE2 2|t ZYAIE 71=0] Ofd o eE Tl ek
72) 2H01HI2(%] = (28I3Z-Z0X) / Z[iHZHx100

F3) 3B0HIE[%] = (S55-ZtH) / Z{HE2x100

F4) 2 °|~§ (%] = (F=x= / Z[H2)=100

F5) 0IBE [%] = (2 / 2HI8Z)x100



EV Statistics

12.

K& 03 - - - 64 64 78 - - 117
M 00 - 19 - - 191846 -4550 199
Wr 4 - 73 4 - 116 31 - - 112
OF 13 -5080 - 2451048553 36 - 434
2= 2 - - - - -8 - - 23
e - - - 8 48 - - - 48
M 03 - -120 -12002515 -2800 105
#7| 676 - 253 4314601757161 05 - 1,649
29 1520 4003234 - -36341279 - -2249
22 519 - - 8 - B8 - - -108
BH 40 -18M6 - -18264179 4 -3155
M2 681 - 65 - - 695 718 7 -3750
HY 40 - 981 - - 9812379 2259004517
Z= 1580 - 156 - - 156 362 19100002888
Z 1463 -8200 26 -826 - 1 -133
HME 08 - - - - - 40 8 -1180
ME 2 - - - - -80 - - 6

(S MW)

28 948

34 6,648

10 613

3314173

4 344

88 184

22 6,642

59 20,293

13 8,696

50 1,665

9 25,503

755,927

23 13,862

30 15,043

511,028

191,767

3 602

13, YETo WY
<2021 12&)

GWh)

=} =5
22 i (2Rt 1= |
e
A2 o - - - 1 10 48 - - 14 547
S o - 2 - - 2 720 -3626 41 134403
o 1 - 12 - 21 190 - - N 0 223
oI 4 -286 - 4280191 12 - 164 25003
2% 1 s A A A A B A A B 7 s
(B = - = = L — ~ ~ 7 12 36
=t 0 - - 78 - 78 702 -1977 18 222797
471 62 - 138 7 61 2067321 0 - 262 127863
48 132 -1.681 - -1681 241 - - 319 52438
= & - - 30 - 30 = - - 90 12 174
3H 4 -8499 - -8499 638 1 - 630 49826
=N - 569 - - 59 129 1 - 375 421,187
e 6 - 6% - - 5361316 53889 397 416,188
45 5 - 8 - - 8 83 77040 358 117634
28 142 -3946 11 -3%7 - 0 - 128 24229
e o - - - - - 9% 15 - 248 10 369
ME - - - - - -3 - - 10 1 304

D) KIS XSl
%2) GHOILIX: ey, 221 S
(ot ASiE ol Lo

(H7|20HX|= 208 1€ 0%

Z2EmY, f5|e, Mo

T, T

AL X

AZY LX|E 9I5| 4202 HE 7

)

FAUER] BATEA, 7| S0|HR|
LITHEIM 7 |ER 2F

1) A7HE-2H| Q|
Z2) HAMAX]: B, S S &

AITHAOf L]

(i3, 2222 22102 HEag)

=T T

_'_3) 7|Er KEEF]:[“GI‘ 04012]

(W7| 20l X]= "20E 18 0|F

o=, HOIZIALEEI, SMIIA 7S04 X]|
LIXHOIN 7 |El2 25
[ONE=S

RTHSAD
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