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FIGURE 9 National hydrogen development policies in Mainland China
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Consultation Paper
Proposed Amendments to the
Gas Safety Ordinance (cap. 51)
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Code of Practice for
Hydrogen Filling Stations

Hydrogen

0 BRIES
Febeuary 2024 EMSD a

Refueling Station [l Delivery

Fuel cell Electricity
| |
Citybus
Try out a hydrogen

refuelling facility at
a bus depot of the
company

Towngas

Try out a hydrogen
extraction facility at
its Tai Po plant

Citybus

Try out one
hydrogen fuel cell
double-deck bus

Epro Advance
Technology
Limited

The use of silicon
to produce
hydrogen for power
generation set to
provide electricity
for a public housing
construction site in
Tung Chung

Sinopec

Try out a hydrogen
refuelling station at
Au Tau, Yuen Long

MTR

Conduct a test run
with a hydrogen
fuelled light rail
vehicle in Tuen Mun
as anon-revenue
train

M Linde

Try out the use of a
hydrogen tube trailer
to deliver hydrogen
to a hydrogen fuelled
light rail vehicle

Waihong
Environmental
Services Limited
Try out two hydrogen
fuel cell refuse
collection vehicles

Food and
Environmental
Hygiene Department
Try out three hydrogen
fuel cell street washing
vehicles on hire for
street washing

FIGURE 13 Trial Projects approved under the Working Group

Citybus
Settingupof a
hydrogen refuelling
facility at its bus
depot in Chai Wan
and the operation of
five hydrogen fuel
cell double-decker
buses

China State
Construction
Engineering (Hong
Kong) Limited

Hong Kong Nation-
Synergy International
Hydrogen Power
Technology Co.
Limited

Provision of electricity
with hydrogen power
generation equipment
for the operation of
electric machinery at
a construction site in
Sheung Shui

China State
Construction
Engineering
Sinoenergy
Sinopec

Providing electricity
for a site office at a
construction site in
Lok Ma Chau with
hydrogen fuel

Towngas

Extracting hydrogen
from the existing
towngas network at
the site of the latter in
Sai Kung to generate
electricity for charging
electric vehicles

Veolia Hong Kong
Holding Limited
Production of hydrogen
by using landfill gas and
installation of related
hydrogen refuelling
facilities at the South
East New Territories
Landfill Extension



Underground pipeline network

A utility company's infrastructure spans 3,700
kilometers over all territories in Hong Kong. The
town gas used by every household in Hong Kong
contains as much as 49% hydrogen. Remarkably,
among global civilian gas infrastructures, only those
in Hong Kong and Singapore boast such elevated
levels of hydrogen concentration. Other countries,
such as the United Kingdom and Australia, are
currently exploring and researching how to
incorporate small amounts of hydrogen into urban
natural gas pipelines.

FIGURE 20 Hydrogen source locally and in close proximity to Hong Kong

GREY HYDROGEN GREEN HYDROGEN

Landfill gas

A waste management company responsible for
hydrogen supply through the capturing of landfill
biogases. The content (i.e. methane) would be
harnessed and converted to green hydrogen with
high-heat thermal processing.

Hydrogen electrolyser

There is currently an operating hydrogen
electrolyser production plant in Tseung Kwan

0, which can carry a production capacity of
approximately 100 cubic meters of hydrogen at an
energy consumption rate of approximately 5.5kW/hr
per cubic metre of hydrogen.

Food waste and sludge

To transform 2.8 million cubic meters of food

waste and sludge collected every day from sewage
treatment plan of the Hong Kong Government's
Drainage Service Department into hydrogen in a form
of biogas, through anaerobic co-digestion.

Guangzhou

The first public hydrogen station in Au Tau, Yuen
Long is expected to be completed by 2025.
Primitively the hydrogen would be sourced and
delivered from Guangzhou to Hong Kong through
cylinder trucks, with a capacity of 385 kilograms
each ride.

Nanhai, Foshan®

A waste resources utilisation project targets over
9,100 standard cubic meters of green hydrogen
produced daily. It is scheduled to be put into
operation by the end of 2024.
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o KRW 73.5 trill FIGURE 8 The co-operative arrangement for hydrogen economy in South Korea
Strategic Roadmap Green Growth Startegy, JPY 699.6 billion Case 1: Business model of hydrogen economy in Japan Hydrogen Economy The New Deal, 2020 -5 trillion

%o for Hydrogen and Fuel E; ’ 2020,2021 (revised) 5USs 6.5 bikion) Roadmap, 2019 ) (evisadin2020) [4.;:431.3 billion) =

> Cells, 2019 By 2029 FIGURET The co-operative arrangement for hydrogen economy in Japan >
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Beijing

Guangdong

Henan

Hebei

Shanghai

Doz ey

Fuel cell electric vehicles: 1000
Hydrogen station: 20

Fuel cell electric vehicles: 2212
Hydrogen station: 51

Fuel cell electric vehicles: 317
Hydrogen station: 14

Fuel cell electric vehicles: 563
Hydrogen station: 16

Fuel cell electric vehicles: 1963
Hydrogen station: 32

Fuel cell electric vehicles: 5300

Hydrogen station: 49

Fuel hydrogen refueling demand (tons/year) 21,000
Fuel cell electric vehicles: 10000

Hydrogen station: 200

Fuel hydrogen refueling demand (tons/year) 79,160
Fuel cell electric vehicles: 5000

Hydrogen station: 86

Fuel hydrogen refueling demand (tons/year) 40,000
Fuel cell electric vehicles: 7710

Hydrogen station: 809

Fuel hydrogen refueling demand (tons/year) 22,000
Fuel cell electric vehicles: 5000

Hydrogen station: 57

Fuel hydrogen refueling demand (tons/year) 13,800
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Policy Areas

FIGURE 15 Comparison of criteria in policy areas between city clusters and Hong Kong

The five demonstration clusters in Beijing-Tian-Hebei, Hong Kong

Shanghai, Guangdong, Henan and Hebei

Hydrogen Supply

and

Baseline incentive entry of 5,000 tonnes hydrogen production for
vehicles annually with carbon emissions below 15 kgC0,/kg hydrogen.

Additional clean hydrogen incentive of 3RMB/kg with carbon emissions
below 5kgCO0,/kg hydrogen.

N/A

Appllmon of
Fuel Cell Vehicles

lative years of ing a fuel cell vehicle reachmg its mlleage
0f7500 km, 15,000 km, 22,500 km and 30,000 km resp: y

Procurement, construction or renting

Subsidised vehicles must follow fuel cell standard vehicle conversion
method, vehicle incentive points standard, and heavy truck incentive
coefficients.

of hydrogen fuel cell vehicles

R&D
Industrialisation
of Key
Components

Develop 8 key electric stack, b | d

bipolar plate, pm(on exchange membrane, catalyst, carbon paper, air
p and hydrog lation system.

For a maxi of 5 prod each subsidised p will be

awarded up to 1,500 points.

Green Tech Fund on providing funding
support to developing cost-effective
and efficient technologies for
producing green hydrogen, as well as
demonstration system to promote
public awareness of green hydrogen
technologies.
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FIGURE 16 Participant's perception on Strength, Weakness, Opportunities and Threats of
Hydrogen Development Status-quo

STRENGTH

Market readiness

0000000000
0000000000
.:...O....
®3

Government

support
0000000000
10

Enabler for lessening
greenhouse gas
emissions
0000006

Others
00004

WEAKNESS

Unbearable cost and
inadequate demand in
the market

Unfavourable policies
and regulations
conditions
200000 R®Y
00000000019

Opaque grey-to-green
hydrogen transition
implementation
00008000 O
on

Limited infrastructure
in place
00000007

Others
0000006

OPPORTUNITIES

Mutual benefits in the
Greater Bay Area
000000008

Impactful outcomes to
a carbon neutral society
as whole

0003

Provision of related
green finance service
002

CED———

Unaddressed societal
acceptance and fear
towards hydrogen

Obscure safety hazards
to be explored

Strike the consensus
of Green certification
and standards of EU
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FIGURE 17 Proposed Policy Framework on hydrogen strategy of Hong Kong

Positioning
Hydrogen in Climate
action plan:

- Future energy
system

- Green transition
energy source

- Green technology
develop

Current situation:

- Mainland is the
biggest hydrogen
producer

- Key note in
transport
transition

4

Hydrogen industry
mid-long term
planning

i E

E

Policy support
measure:

- Financial Support
- Pilot

- Demostrations
Interdepartment
coodination

- Supervision and
Evaluation

Overarching
requirement:
Innovation + Safety +
Market + Practical
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Four
action
areas

—>

1

Establish a Hydrogen Energy
Industry Innovation system:
- Capacity building

- Innovation plaform

- Readily avaialble source

—

2

Coordinate the construction of

hydrogen infrastructure:

- |dentify readily available source
and local hydrogen production
potential

- Plan for refueling network

e

3.

Building a comprehensive

hydrogen policy and regulation

- Standard and regulation

- Raising public awareness and
mutual consensus in the buy-in

- Ensure a supportive regulatory
framework

- Safety

—>

4

Diversify demonstration project:

- Building commercial and
government consensus

- Public Transport

- Heavy duty vehicle

- Hydrogen generation
demostration
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FIGURE 23 Hydrogen development criteria in green and sustainable taxonomy across markets

EU Taxonomy

Energy: Storage of
hydrogen

~
=

SN
2

China Green Bond Endorsed
Projects Catalogue
(2021 Edition)

1.6.1.2 The Manufacture
of Facilities for Charging,
Battery Replacement and
Hydrogenation

7%5 \% ER:I:,@H? =

Al

/|
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ASEAN Taxonomy

352(030] Storage of
renewable and low-carbon
gases (include 3 tiers)

Manufacturing:
Manufacture of equipment
for the production and use
of hydrogen

3.2.2.8 The Construction and
Operation of Hydrogen Energy
Exploitation Facilities

Manufacturing:
Manufacture of hydrogen

5.5.4.1 The Construction and
Operation of Power Charging,
Battery Replacement,
Hydrogen Refueling and

LNG Refueling Facilities (for
vehicles)

352[010] Transmission and
distribution networks for
renewable and low-carbon
gases (include 3 tiers)
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1.8 Transmission and
distribution of renewable and
low-carbon gases

1.10. Storage of hydrogen or
its derivatives

1.11. Electricity generation
from hydrogen or its
derivatives (e.g. ammonia)

1.12. Electricity generation
from fossil gaseous fuels

2.5. Low-carbon transport
infrastructure

4.4. Manufacture of hydrogen

4.9. Manufacture of
equipment for the production
of hydrogen through
electrolysis
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