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= = [ m Reiterated the goal of Paris Agreement: limit global warming to 1.5 °C (e@,mpamlcﬂmm
=‘ G20 ul I to pre-industrial levels) B S
", &' | ® End financing for international coal power plants; Contribute 100 billion USD
"t~ 1_ for Developing Countries to tackle climate change )
(2021/10/30-10/31) \ ———————————————————————————————————
___________________________________ -
{ B Glasgow Climate Pact: limit global warming to 1.5 °C; New emission goal shall 1
¢ | Dbe proposed by 2022 l
&)(! m Cut45% of emission by 2030(Compare to 2010) ; Net Zero emission by 2050 :
2021/10/31-11/13) | - Energy Transition as one of the goals ; Review “NDCs” on yearly bases y

® European Green Deal & CBAM o Reioin th PU,S A ¢ a
. . ejoin the Paris Agreement, aim o
.(C;rb:n Border.Ac!Justrg\er;tol\élgc.hamsm) to cut 50% of emission by 2030
€t zero emission by ’ ® Investing 119 billion USD in low- e

Sustainable development

, carbon tech & Energy transition
® European Climate Act

® Renewable energy & Emission
Trading

O

W g
South Korea

The Green New Deal, 42.7

trillion Won will be invested

Green transition of
infrastructure, low-carbon
and decentralized energy,
Innovation in green industries

*NDC:Nationally Determined Contributions, requires each party to propose their emission goal intended to achieve based on the Paris Agreement



Hydrogen Energy as a solution

B Emission caused by Energy generation should be reduced by 70% by 2050, and 90% of these EMISSION:. P
cut can only be achieved by Renewable energy and energy efficiency. s i

®m According to [EA" s Net-Zero roadmap, Hydrogen energy and energy efficiency, Energy saving,
Electrification, Renewable energy and CCUS will play a vital role among emission reduction actions.

Solar, wind and other renewable power generation until 2050
Breakdown of electricity generation and total installed capacity by source,

- 2017-2050
GW
60000 Others (incl. marine)
/; 7 20000 e — @ Geothermal
/' -~
50000 f/ 17500 — O Wind (onshore and offshore)
/4
’ 15000 w I Solar PV
40000 v‘:»
CSP
12500 B
Hydro (excl. pumped
30000 86% 10000 : dro (excl. pumped)
Bioenergy
Renewable — I I
20000 energy 7500 514 — 384 Natural gas
Renewable 5000 . ® Nuclear
10000 energy 2500 l ® coal
0 0 % @ oi
2017 2030 2040 2050 2017 2050

Transforming

Note: PES and TES (IRENA), Transforming Energy Scenario Energy Scenario

2017 values based on IEA (2019b)

Notes: CSP = concentrating solar power;

TWh = terawatt-hour.

CCUS:Carbon Capture, Utilization and Storage



Global emission policy and International indicators

(i) unioo

&2 Eco-Industrial Parks

@) oEco
OECD Green Groth Indicator
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# Green Growth Index

Introduction

Specialized agency of UN, with over
170 member states

Main research institute of WTO, with 27
member states

Founded by South Korea in 2010, with
28 member states

Mission of the
organization

To promote industrial development for
poverty reduction, inclusive globalization and
environmental sustainability.

To promote global economic cooperation and
development.

Support and promote sustainable economic
growth in developing countries and
economies

Year of
establishment

Jointly proposed with GIZ(Deu) and WB in
2017

Proposed in 2011(revised every 5 yr.)

Proposed in 2019

Purpose of
the indicator

A Developing framework for E.I.P.

Fostering economic growth while ensuring
sustainable natural asset

Measuring a country’ s performance in
achieving SDGs, Paris Agreement, Aichi

RE L)

Renewable Energy 100

Bring businesses committ
to 100% Renewable
Electricity by 2050, joined
by more than 300 MNCs.

than 120 MNCs.

P [

Energy Productivity 100

Bring businesses committ
to optimize their energy
efficiency, joined by more

°CLIMATE GROUP
EV100

Electric Vehiclel00

Bring businesses committ to
switch their fleets to EVs,
joined by more than 120
MNCs.

Biodiversity Targets
SCIENCE
BASED

@ TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION

Science Based Targets Initiative

Drives ambitious climate action
among  businesses, enable
them to set science-based
emissions cut targets, joined by
more than 2000 MNCS
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Carbon emission goals and hydrogen policies in TW

Carbon emission goals

® The amendment of the “Climate Change
adoption Law” was passed in April 2022 by
Legislative Yuan, setting a goal for
greenhouse gas to achieve net zero emissions
by 2050 ;

B “Net Zero Carbon Emission Route Map by
2050” was published in March 2022 by NDC,
it indicates that TW will legalize the hydrogen
energy bill, and TW’ s power supply has to be
60 to 70% renewable energy, including 9 to
12% hydrogen energy.

Energy policies
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® 2050 Net-Zero Emissions Plan

i : 8.7 Mt
o > mal:jflﬂ:;ln , ' Offsetting about 22.5 Mt from refractory
. S 33 Mt emissions by Carbon Sinks
® O commercial and ‘ ) Y
v 5 residential buildings _ _____________________________________
o T 86.6 Mt N ‘ LEVRTN | Hydrogen, Biomass, CCUS |
o r 1 i Hydrogen, bioenergy ! ) CCUS process | (Steelmaking, chemical materials, cement industry |
0 s A0 AA$| 0 tmmmmmm-o-- e - application [EEpEpee rocess emissions) |
porky Transportation 35 Mt akaleiasleleinlsbeiolslaleialeialed L_______________E’_______________________________________________________w
< _ :, Electrification ‘E ) Fossil fuels i Industry : Fossil fuel equipment _ ‘
i o |t NS Buildings - household and service appliances |
E = 1| Increased demand » 50% | TSN | Transportation - electric vehicles ‘
m ) - Decarbonized eI
o Electricit | Electricity ! . .
o ectricity : 0 Mt | 2050 Electricity Demand Scenario
—+ I I 1 [
=, | Renewables 60-70% | | 2 +O 50 i
o 139 Mt Hydrogen 9-12% | - Average annual growth ZT U, % |
~+ \ Gas + CCUS 20-27% 1
< y \__Pumpedstorage1% ;1| Demand : 42.75-57.31TWh

Carbon (TForest-214 Mt |
Sinks

[ Forest -22.5 Mt ] Emissions and absorption achieve the Net-Zero target
Base Year (2005) : 268.6 MtCO,e
. S NET CCUS 2
Unit : MtCO,e Net Emissions : 265.6 Mt { Total - 40.2 Mt ‘ I Peak (2007) : 280.0 MtCO,e

B Nuclear-free homeland in 2016;

m Green energy up to 20%, and installation capacity up to 27GW (fuel cell 60MW) in ZOZS;M m
B To develop energy saving, green energy industry, and technological innovation, such as fuel cells, etc.




ﬁff:‘“‘ h RE1002020) ;: 2050 Net Zero E'VEQL"“?QEKIT%E;;?E“?Q
|

® 100% Renewable energy consumption in TSMC offices. !
B | ow-Carbon product design and purchase Clean Energy. :
B Renewable Energy and energy-efficient device. ,'
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RE100¢021) ; 100% Renewable energy by 2030 ; Reducing carbon intensity by

56.6% by 2025
hELTA m Participate SBTi and RE100.

m Purchase 190 GWh Renewable Energy Certificates.
B [nvest Renewable Energy device. ,
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Reduce carbon emissions by 50% by 2025 ; 100% renewable energy by 2035

I =u= B Ensure that key suppliers achieve a 30% reduction in carbon intensity rates by 2025
B Increase energy efficiency of major products by 50% by 2025

B Using software and hardware to improve the energy efficiency of products.
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T N Z E TANZE(Taiwan Alliance for Net Zero Emission)
A m Ultimate goal : Net Zero Emission by 2050

1TENEEEE  m Taiwan alliance of companies, policymakers and organizations to realize Net Zero
Ta-wanA"-anceforNetZero Emission Emission, including TSMC , TAISE ,AUO ,CSR...etc, total 27.
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Supply Chain in Taiwan’ s Hydrogen and Fuel Cell Industry TH{(D

Raw . .. .
materials Stack System applications Peripheral products
. . . System peripheral Hydrogen Hydrogen storage and
Bipolar plate  Stack components Stationary Transportation Hydrogen alloy tank T Production g T
APFCT ITRI ITRI KAORI APFCT HBank KAORI YF LLIG
SDI NCSIST TPC YATEC KYMCO BPS AcBel TCI APSF
LT INER GOC e-Formula BPS APFCT porite LLIG ALFE
homytech GOC APFCT ARTC YC HYTEC APFCT APSF APFCT
TTTW BPS BPS Fucell.us Aeon TTTW PMT ALFE HBank
Sl AL, TEC INER hiPower EET Methanol supply HANBELL FPG BPS
carbon paper
CeTech CHEM M-FIELD GHT NOVELTEK MEC homytech CPC TiSPACE
homytech APFCT TEC AHE AHE LCY GROUP uccC CPDC YUARN NIRING
TTTW EET CHEM YC GHT Purification recycle and reuse michelin CCPC Semisils
Catalyst SDI EET TTTW TT TEC HEPHAS GPPC TTTW
GHT HEPHAS HBank AVIX IPI TTTW TPCC Ammonia supply
SOLAR LFC TYCE KAORI on-site hydrogen TSMC Taiwan Fertilizer
production
Inspection and
TTTW michelin TTTW hiPower GHT LCY GROUP Verification * Testing
Equipment
Reformer Fucell.us Portable GHT KAORI GHT TOV
ITRI TTTW ITRI CHEM U Hydrogen HEPHAS
GHT MEA TTTW HEPHAS UL
KAORI Yangtze GOC ARTC
CHEM GOC KAORI
IPI Fucell.us TTTW
HEPHAS ITRI
TTTW microcosm

TTTW




Application: Telecommunications base stations
Capacity:

: 20kW
Company: Toplus :
Date of installation: 2015 - .

Application: Telecommunications base stations.
Capacity: 26kW

Gompany: Toplus

Date of installation: 2016

Application: Telecommunications base stations
Capacity: 26kW ———
Company: Toplus

Date of installation: 2016

Application: Telecommunications base stations
Capacity: 20kW
Company: Toplus

Date of installation: 2017

Application: Telecommunications base stations
Capacity: 20kW
Company: EET (CHEM)
Date of installation: 2017

Application: Telecommunications base stations
Capacity: 20kW
Company: EET (CHEM)

Date of installation: 2017 i |
-

Application: Telecommunications base stations

Date of installation: 2017

Application: Telecommunications base stations
Capacity: 22kW -

Company: EAP (Toplus)

Date of installation: 2017 ;—

Application: Telecommunications base stations
Capacity: 26kW

Company: Toplus

Date of installation: 2017

Application: Telecommumcaklons base stations
Capacity: 15kW S
Company: Toplus

Date of installation: 2018

Application: Government
units.

Capacity: 6kW

Company: M-field

Date of installation: 2012

Appliostion: Telecommunications base stations

Capacity: 10kW =
Company: M-fisld g
Date of installation: 2010

Application: Telecommunications base stations

Capacity: 1kW
Company: Toplus
Date of installation: 2012

Application: Telecommunications base stations
Capacity: 5kW
Company: Toplus

Date of installation: 2014

Application: Telecommunications base stations
Capacity: 10kW
Company: Toplus

Date of installation: 2011

Application: Telecommunications base stations
Capacity: TkW
Company: Toplus

Date of Installation: 2012

Application: Factory
Capacity: 10kW
Company: Toplus

Date of installation: 2012

Gapacity: 5kW
Company: Toplus
Date of installation: 2012

Capacity: 5kW
Company: CHEM
Date of installation: 2012

Application: Fire Station
Capacity: 15kW
Company: CHEM

Date of installation: 2012

DOD

The @Fuel Cell
Demonstration

in Taiwan
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Application: Telecommunications.
base station

Capacity: 5kW

Company: Toplus

Date of installation: 2012

Application: Telecommunications 2
base stations

Capacity: 5kW

‘Company: Toplus

Date of installation D—

Application: Telecommunications base stations
Capacity: 5SkW k
‘Company: Toplus

Date of installation

Application: TV station
Capacity: 11kW
Company: CHEM

Date of installation: 2010

Application: Telecommunications base s(ahons
Capacity: 5kW
Company: Toplus.

Date of installation: 2014

Application: Telecommunications base stations
Capacity: 5kW.
Company: Toplus.

Date of installation: 2013

Date of installation: 2012

Application: School
Capacity: 10kW
Company: Toplus.

Date of installation: 2012

Application: Train station
Capacity: 1kW
Company: Toplus.

Date of installation: 2011

Application: Backup-power

Capacity: 5KW
Company: Chung-Hsin
Electric & Machinery
Date of installation: 2019

Application: Fire Station
Capacity: 5kW
Company: Toplus

Date of installation: 2009

Application: Telecommunications
base stations

Capacity: 5kW

Company: Toplus

Date of installation: 2009

Application: Telecommunications base stations
Capacity: kW
Company: Toplus
Date of installation

Application: Telecommunications base stations
Capacity: 5kW

Company: Toplus

Date of installation

Application: Telecommunications base stations

Date of installation

Application: Telecommunications base stations
Capacity: SkW

Company: Toplus

Date of installation

Application: Hospital | m—
Capacity: 40KW

Company: Toplus

Date of installation: 2010

Application: Telecommunications base smlons
Capacity: SkW

Company: Toplus 2

Date of installation: 2014

Application: Telecommunications base stations
Capacity: 5kW
Company: Toplus

Date of installation: 2014

Application: Telecommunications base stations

Capacity: 15kW. s
Company: Toplus §
Date of installation: 2018 i



Hydrogen and Fuel Cell Project for Backup Power THAR

B Actual setting case : As of May 2022, TIER has assisted the whole station to complete 12 cases. P oot sther-n

LJ:EEQEF!!IWM&:IEE:H\I91¥H%E
NCC' s Project of | ) )
_StTY) Taiwan Railway Bureau :
Subsidies :

fuel cell for disaster-
resistant information
communication platform

backup power for the

railroad signal lights

for back Department of Sports, Taipei National United  National Chung Cheng
Or Dackup pPower. City Government University University

2015 ; 20kw 2016 ; 26k

: . ‘, ‘. Y -5 ; | Z -
Community centerin  Community center in Wuliao,National Taitung University National Dong Hwa
Shuangxi Dist. Sansia Dist. 2017 ; 26kwW University
2017 ; 20kwW 2017 ; 20kW 2017 ; 25kW
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Fangye Signal Station Taiwan
National Taiwan Ocean National Sun Yat-sen Lala Mountain Taoyuan Huafan University, Railway,

University University County New Taipei Piggiu g fOkLilr\]/ty
2018 : 20kW 2018 : 22kW 2018 : 15kW 2019 : 15kW 019 15
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Hydrogen and Fuel Cell for Remote and Offshore Areas THAP

m Hydrogen and fuel cell is suitable for maintaining stable regional power supply.

Tawan Hyorocen & FueL CeLL PARTNERSHIP
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Green Energy Demonstration Charging Station, Penghu Tai Tam Power Plant,

County Taiwan Power Research Institute
2021 ; 5kW 2020 ; 5kwW

Sanwa Community and Kiln Cultural and -
Creative Park , Taoyuan City Kuei-Hui Li Office , Taoyuan City
2020 ; 5kw 2020 ; 5kw
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Hydrogen and Fuel Cell for Smart City THAP

. . 1 1 T4 allati ERSHIP
B Since 2018, the research team has assisted local governments in planning fuel cell backup powergygﬁsﬁ@g@@giﬁm

projects.
m As of 2020, five fuel cell backup power installation sites have been completed.

ip"ehiwspinel -a)munity ,
New Taipei City
2018 : 5kW

Crestview Crest Community,' ”
New Taipei City
2018 ; 5kw

AWRR

$7,632

e
LA RRRRAR

(AR

Xiehe Daxin Community, Taichung, Taiwan
2021 ; 5kwW



https://www.flickr.com/photos/teia/44359657901/in/photostream
https://www.flickr.com/photos/teia/44359665601/in/photostream

Green Energy Demonstration
Charging Station, Penghu County
2021 ; 5kW

low-carbon hydrogen production
facility in Tainan Technology
Industrial Park, Tainan County
2021 ; 25MW

235 Environmental Education Green
Energy Living Hall, Chiayi County
2018 ; 5kW

Industrial Technology

Research Institute

y I
asia hydrogen energy

Asia Hydrogen
Energy Co., Ltd.

MZIC
Marketech
International Corp.

Under the MOU,
the three parties will
develop a team of

hydrogen power
generation



Hydrogen Transport Applications in Taiwan
= Taiwan is planning hydrogen transport applications for land, sea and air transportation:

Eco-Energy Tech Co.

> Fuel Cell : 1 kW

> Battery : 48V 20Ah
> Maximum Speed : 60 km/h
> Drive Distance : 50 km

APFCT KYMCO
&=

o
2
3

S K "
AVIX YC Synergy
Technology Inc. Co., Ltd.
> Type : PEM
a > Endurance : 8 hours
inder Tiger > Seat|ng CapaC|ty 90
Thunder Tiger Co.

Backlot Tram

TJ)cE

A hydrogen-based bus will be EREEBRGHMAT
introduced to replace the existing fuel-
based medium-sized buses on the
Central Cross Highway.

Hydrogen fuel cell electric bus is in the
planning stage
13
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http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAQQjRw&url=http://zh.wikipedia.org/wiki/File:Kymco-logo.jpg&ei=deimU8TRCs_38QWf34GoBg&psig=AFQjCNF3MknwwunXRSgcugzxzZZbSymDkQ&ust=1403533813231080
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=F21BEwT94sSxRM&tbnid=VW940GY9aoAgAM:&ved=0CAUQjRw&url=http://www.tfci.org.tw/company/Detail.asp?id=23&ei=DemmU5jePMP-8QX804KABQ&psig=AFQjCNHuCWIe8Ja0GTntwpnmfVKuZNJhdw&ust=1403533960215547

Hydrogen Power and Gas Reuse Applications in Taiwan (LD

Hydrogen power Industrial hydrogen applications Industrial hydrogen applications
F

ApTMEDCH|P

Y

/1H= Asia Hydrogen a) Air Liquide Far . AIR PRODUCTS !
Energy Corp' Airliquide Eastern LTD_ — SAN FU CO, LTD. | 203
» Hydrogen generator set : ‘
> Fuel: Syngas, low-concentration hydrogen. . > LB Production Plants
> Low pollution, low water consumption, high > LD Mln i > LB Tank Station
' ' > Ultra-high purity (99.9995%) § > On-site gas generator

energy efficiency

K»;i Kaori Heat
Treament
— Co., Ltd.

w Jaiwan
gl 5. 3
e Semiconductor

*_ Manufacturing

= =) Green
=> Hydrotec,inc

ﬂ
B

AL
el

Co., Ltd.

_ _ > Waste hydrogen treatment system _
> Semiconductor industry > Purification efficiency 70~80% » Methanol on-site H, generator
> Extreme Ultraviolet (EUV) Process > PSA, PEM » Heating catalyst

> simple and safe in operation

14



Taiwan has a mature and complete fuel cell industry chain, providing international maTMrs
W|th excellent quallty and affordable fuel cell products and related key components. “#=#r=rerrsss
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Bloom Energy’ s 100 kW SOFC Generator
- Kaori is the main Hotbox supplier for 100
kW SOFC system.

Taiwan's AcBel is the only business offering
an electrical management system to the US's
Bloom Energy.

porite.”

Porite manufactures SOFC mterconnect plate It
supplies Bloom Energy.

Plus Mental Tech is an interconnect coating manufacturer. 5
years ago, it invested in FC manufacture. It is currently
Bloom Energy's main supplier.



http://www.acbel.com/eng/index.aspx
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi98a2q3ZXKAhVGFJQKHVe6BSMQjRwIBw&url=http://detail.1688.com/offer/1201105819.html&psig=AFQjCNEMwLWW0mVURokXH_D-1qh2SkheSw&ust=1452188352720271
https://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj317f73ZXKAhWBI5QKHR-pAiQQjRwIBw&url=https://news.xfastest.com/review/1248/1248/2/&psig=AFQjCNGdVMzmvrO66BNOOv5a2bHQNogS5g&ust=1452188520653882

Canada-Taiwan Low Carbon Emission — HFC Forum
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i _ i Tawan Hyorosen & FueL CELL PARTNERSHIP
The 25th Talwgn Dutch Economic brepaghsppi g i
Cooperation Conference
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Germany and Taiwan— Energy
Transition Forum
EamFEERRIE

(2021/08/11) -
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U.K.-Taiwan Hydrogen

THYE =
A A mIE ~

( 2021/10/21)

Taiwan-France Hydrogen Fuel CellBusiness

Forum and Matchmaking Meeting

BEIRE TS RIE
(2019/06/17)

, , , Taiwan-Thailand ASEAN Sustainable Taiwan-Malaysia Renewable Taiwan-Australia Hydrogen Trade
‘:I\'?l\;van-lgfjla SiTaiAS'a 20y Week energy Conference and Investment Dialogue
AEGEEREYHEELEEENSE ® O 2= T5 ) PR A A, m— SEB4YEREEES émﬁﬁgﬁgﬂﬁijﬁﬁ:\‘ D

(2017/11/23) I (2018/6/6~6/9) - (2018/11/27) —Mm—— ( 2021/07/29 ) x .




B Taiwan' s product quality and reliability, a comprehensive supply chain and cross-sector INQUSE
integration are some of Taiwan’ s biggest advantages. T s F e s

68 5 BE BRI Y B85t RS I BB
Bm Through vertical and horizontal integration, the green industry in Taiwan is capable of providing a set of

total solutions, such as solar energy, wind energy, hydrogen and fuel cell, energy storage, and power
management systems customized to demand.

B Geographically Taiwan is the heart of Asia and has positively legislated for the high-tech industries,
propelling the countries to prosperity from a relatively recent agrarian base.

B In recent years, Taiwan conducted hydrogen forum or signed MoU with U.K., Germany, Australia and
Canada. It shows the determination of Taiwan to cooperate with other countries in hydrogen energy

development.
NILZ
- ™
s ¥ .

, - The 25th Taiwan- Taiwan-France Taiwan, Canada
. U.K.-Taiwan Germany and Taiwan Taiwan-Australia Dutch Economic Hydrogen Fuel Cell signed MoU
.,3'3‘{: Hydrogen Forum — Energy Transition Hydrogen Trade and Cooperation Business Forum ( 2018/03/02 )
2°° . 000 (2021/10/21 ) Forum ( 2021/08/11 ) Investment Dialogue Conference and Matchmaking

** The Fuel Cell (2021/07/29 )

Demonstration

( 2021/07/29 Meeting ( 2019/06/17 )
*" in Taiwan AL, - ) i




Taiwan Hyoroeen & FueL CeLL PARTNERSHIP
&2 F Bt B M 1 Bt 7% ¥ 56 B8

Thank you

CONTACT INFO.

CEO: Meg J. C.Lin, Ph.D.
Tel.: 02-2586-5000 ext 859 ~ 831

Email: ticp@tier.org.tw ~ d31682@tier.org.tw
ADD: 7F, No. 16-8, Dehui St., Zhongshan Dist., Taipei City 104230, Taiwan (R.O.C.)



mailto:tfcp@tier.org.tw、d31682@tier.org.tw

