Decentralising Hydrogen
Globally: Enapter moves into
Japan and China
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Facts about
Enapter

Employee numbers are rapidly growing
01.11.2017: 11 employees
01.05.2019: 59 employees
24.10.2019: 76 employees

Locations
Italy: R&D center and production.
Offices in Germany, Russia and Thailand
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New Energy €
Enapter

Shell NEW ENERGY CHALLENGE

Amsterdam - 14.10.2018
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Enapter speaking about
hydrogen for mobility at the
IAA
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Enapter pitching at the
World Energy Congress
2019. We met several high-
level contacts such as the
Energy Minister of UAE
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Morals And Money
Will Escalate The
Pace Of The
Hydrogen Economy
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The Hydrogen Economy Is
Within Grasp And
Progressive Energy
Companies Know It

Ken Silverstein Senior Contributor ©
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Enapter Electrolyser

Key metrics

=500 NL/hr or 0.5 Nm3/hr

=35 bar output pressure

#99.95% - 99.999% H, purity

=<20 uS/cm water purity input

=High efficiency: 4.8 kWh for 1 Nm3 of H,
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Let’s have a closer look to
China, Japan and Korea



The Future of
Hydrogen

s opportunities

Japan

Korea

China

Hosted the first Hydrogen Energy Ministerial Meeting of representatives from 21 countries,
plus companies, resulting in a joint Tokyo Statement on international co-ordination.
Updated its Strategic Roadmap to implement the Basic Hydrogen Strategy, including new
targets for hydrogen and fuel cell costs and deployment, and firing hydrogen carriers in
power plants. The Development Bank of Japan joined a consortium of companies to launch
Japan H2 Mobility with a target to build 80 hydrogen refuelling stations by 2021 under the
guidance of the Japanese central government’s Ministerial Council on Renewable Energy,
Hydrogen and Related Issues. The Cross-Ministerial Strategic Innovation Promotion
Program (SIP) Energy Carriers initiative concluded its 2014-18 work programme and a Green
Ammonia Consortium was launched to help support the next phase.

Published a hydrogen economy roadmap with 2022 and 2040 targets for buses, FCEVs and
refuelling stations, and expressed a vision to shift all commercial vehicles to hydrogen by 2025.
Provided financial support for refuelling stations and eased permitting. Announced that it would
work on a technological roadmap for the hydrogen economy.

Announced that the Ten Cities programme that launched battery electric vehicles in the
People’s Republic of China (“China”) would be replicated for hydrogen transport in Beijing,
Shanghai and Chengdu, among others. Announced that Wuhan will become the first
Chinese Hydrogen City, with up to 100 fuel cell automakers and related enterprises and up
to 300 filling stations by 2025. Announced targets of 5 000 fuel cell electric vehicles (FCEVs)
by 2020 and recommitted to the 2015 target of 1 million FCEVs by 2030, plus 1 000
refuelling stations. Exempted FCEVs (and battery electric vehicles) from vehicle and vessel
tax.


https://www.g20karuizawa.go.jp/assets/pdf/The%20future%20of%20Hydrogen.pdf

B South China Morning Post

Companies

China sets sight on leapfrogging US and Japan in fuel-cell
vehicles with subsidies for buyers and incentives for charging
stations

« Buyers in 17 provinces will get subsidies of up to 160,000 yuan per fuel-cell vehicle this year while local

authorities in 10 cities will hand out incentives of up to 4 million yuan toward the construction of every
refuelling station

+ The Chinese government is aiming to put a million fuel-cell vehicles on the roads by 2030, from 50,000
in 2025 and last year's 1,791 units, more ambitious than plans outlined by Japan or in the US state of
California

Eric Ng

Published: 7:30am, 4 Sep, 2019 ~




9th Five-Year Plan (1996-2000) — $4.75 million USD (from 973) and $60,000 USD (from 863)

10th Five-Year Plan (2001-2005) — Additional $4.75 million USD invested, as well $3.48 million USD into hydrogen from solar
power. The Ministry of Science and Technology (MOST) approved of $139 million USD funding to advance hybrid-electricsand
FCVs. Although most funding went to hybrid and electric vehicles, $40 million USD was invested in the research of fuel cell
technologies. Via the 973 Program, Tsinghua University received $5.6 million USD funding for research on production, storage
material and transmission of hydrogen and fuel cell membranes and catalysts.

11th Five-Year Plan (2006-2010) — $28.88 million USD allocated via the advanced energy technology fund for hydrogen and fuel
cell technology and $23.74 million USD for FCEVs.

12th Five-Year Plan (2011-2015) — During the 12th Five-Year Plan, the government gave strong incentives to companies for
accelerating the NEV market. While the BEV market continues to grow rapidly, FCEVs are seen as the next logical step. The plan
emphasized green development and included binding energy targets. In 2011, $15.8 million USD was made available (through
the 863 program) specifically for hydrogen and fuel cell research projects. The 973 program received $11.1 million USD funding
for the development of solid-oxide fuel cells (SOFCs) and platinum-free fuel cells. Platinum is used for the catalyst of the (PEM)
fuel cell and due to its high cost hinders mass implementation of fuel cells applications.

13th Five-Year Plan (2016-2020) — In the guidelines of the strategic emerging sectors of the latest Five-Year Plan hydrogen and
fuel cells are incorporated in Energy storage and distributed energy and New energy vehicles. Local companies are encouraged
to acquire the technologies for hydrogen production, storage and fuel cell systems in order to achieve the large-scale
deployment of HRS and other fuel cell applications. The aim is to achieve mass production of FCEVs by 2020 and, based on the
success story of PHEVs and BEVs in China, it is likely that the ambitious targets will be reached.

Specifically



Small scale public sector demonstration Large-scale development of FC Large-scale commercial deployment of
in selected areas (5,000 FCVs) passenger cars and service vehicles in passenger cars and commercial
urban areas (50,000 FCVs) vehicles lone million FCV's)
Overall objective
Fuel cell system production capacity Fuel cell system production capacity Fuel cell system production capacity
>1,000 units per enterprise >10,000 units per enterprise >100,000 units per enterprise
Functional Cold start -30°C, power system structure Cold start -40°C, small volume FCV overall performance comparable
= R optimisation, FCV cost close to all-electric production, FCV cost similar to hybrid with traditional ICE vehicles - achieving
§ 9 vehicles vechile compelitive advantage
2 CORnevCE Cost 2 RMB 1.5 million Cost 2 RMB 1.0 million Cost > RMB 600,000
] vehicle
>
'g Max speed 2 160km/h Max speed 2 170km/h Max speed 2 180km/h
T Passenger Lifespan 200,000km Lifespan 250,000km Lifespan 300,000km
o Cost > RMB 300,000 Cost 2 RMB 200,000 Cost > RMB 180,000
Decentralised hydrogen production from renewable sources; industrial Decentralised H, production from
c % H, supply by-products such as coke-oven gas renewable sources
g, 2 High pressure hydrogen storage * Cryogenic liquid * hydrogen delivery High density organic liquid hydrogen
© § H, delivery and delivery storage ** and delivery at
f = normal pressure

“ 100 stations 350 stations 1,000 stations












Fuel-cell ambitions
Number of FCVs on the roads

2018 2025 2030
China 1,791 50,000 1 million
Japan 2,926 200,000 800,000
South Korea 900 80,000 1.8 million

Source: International Energy Agency, South Korea



TECHNOLOGY NEWS SEPTEMBER 26, 2019 / 4:34 PM / A MONTH AGO

Toyota to develop hydrogen fuel cars with
Chinese partners FAW, GAC

Yilei Sun, Norihiko Shirouzu 3 MIN READ o f

BEIJING (Reuters) - Toyota Motor plans to launch hydrogen fuel-cell car models with
its China partners Guangzhou Automobile Group (GAC) and FAW Group

[SASACIJ.UL], as the Japanese automaker tries to boost its presence in the world’s

biggest auto market.
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Feichi FSQ6110FCEVG1 Yutong ZK6105FCEVG2 Yutong ZK6125FCEVG6 Yutong ZK6125FCEVG7  Feichi FSQ5080XXYFCEV  Feichi FSQ6120FCEVG  Aoxin JAX5080XXYFCEV1

Feichi FSQ6860FCEVG  Feichi FSQ6860FCEVGS Ankai HFF6850GO3FCEV Dongfeng EQS080XLCTFCEV2  King Long XMQ6127AGFCEV  Feichi FSQ6700FCEVG

Foton BJ6852FCEVUH Dongfeng EQ5080XXYTFCEV1 Skywell NJL6129FCEV Feichi FSQ6110FCEVG Dongfeng EQ6700LAFCEV ~ Zhongtong LCK5085XXYFCEVH9

Power to Change the World 11 BALLARD.COM




7.57 fuel cell truck fleet in Foshan, Guangdong




Exhibitions in China
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DRONES

BShark's hydrogen-powered Narwhal 2
flies for 2 hours, and transmits nearly
20 miles

(v Jafinl
September 17, 2018
VIEW 3 IMAGES E

BShark’s Narwhal 2 offers two hours endurance and 30 km range for both control and video
transmission BShark

BShark has moved mountains to bring down the price of its long-range Narwhal 2 drone.
Powered by a hydrogen fuel cell, this 6.6-kg (14.5-1b) monster flies for up to two hours,
transmits up to 30 km (18.6 mi) away and costs just USS$6,800, making it an attractive option for
industrial inspection and surveillance applications.
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Thank you!

Sebastian@enapter.com

...also some greetings from Martin Herrmann (sorry, only in German)

Wasserstoff, Wasserstoff/ ich hoff und hoff auf Wasserstoff/

VW und Daimler sind zu doff/ fir Wasserstoff!

Der Japaner ist schon da/ mit Wasserstoff bei Toyota/

Japan ist auf der richtigen Fahrte/ bei uns falscht man bloss die Abgaswerte/
sie falschen bloss die Werte/ gefélschte Werte/ das ist doch die Harte:/

sind das jetzt die neuen deutschen Grundwerte?

(wird noch Uberarbeitet)




