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AHC members

AUSTRALIAN
HYDROGEN

52 COUNCIL

As of March 2022

AHC has 93 members
e All are companies

 Range of sizes and locations

 Highest industry representation
is from the energy sector, with
other main categories of
technology, transport and
consulting
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Potential hydrogen uses AVGRIE

Multiple potential uses of hydrogen in a low carbon economy, some of which can provide early ‘off take’ for clean hydrogen. SOURCE: Energy Transitions Commission
(2021), page 17.
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Potential hydrogen uses L, A9ErEen

Economic gap (2020) by industry (S/kg), SOURCE: Advisian (2021), page 12.
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Unlocking
Australia’s
hydrogen

opportunity

Australian Hydrogen Council
September 2021

The energy
transition and
the role for
hydrogen ’

Support local
manufacturing

Accelerate ' —
maﬁet growth 1(/.// |
thruuM -
replrposing " ‘
natural '

assets where

economic
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Hunter region priorities Y dooReEE

DEPLOY AND SCALE 2025 - 2035 PROSPER
2035+

S TA GE 1 S TA GE 2 Hydrogen Production from: Investment:

Hydrogen Production from: Investment: Hydrogen Production from: Investment: SGW + Electrolyser {Approx $2.5bn+)

100 MW + Electrolyser (5150M+) 1 GW + Electrolyser (S1bn+)

TARGET APPLICATIONS AND USE CASES

TARGET APPLICATIONS AND USE CASES

Chemical Feedstock

Commence feasibility lor green hydrogen as a feedstack
for industrial production including ammonia and fertiliser
manutacturing.

Gaz Networksz

Commence feasibliity to blend with natural gas for industrial use.
Pilot blending of green Hydregen fram 5% to 10% into existing
pipeline infrastructure.

Heavy Industry

Decarbonisation of heavy Industry and manuiacturing inciuding
production of locally produced green aluminium through firmed
renesabile eactricity

Direct use of hydrogen either a5 & heat source or & reductant or in
ammaonda and fertilisar production, industry and manufacturing.

Power Generation and Reglomal Opportunities

Explore and pliot remote power generation applications as a
substitute to diesal.

Fuels and Mabllity

Eummenée buliding “Back to Base” Green Hydrogen production
and refueling infrastructure, Pilot supply applications nclude
farklifts, public transpart, heavy wahicles, and rail.

Transport and Maobility

Expand on the Stage 1 initiatives to Include shipping and additianal
mobility operations at the Port of Newcastie. Thiz couid include
ferries, tugs, dredging equipment.

Wark with ship manufacturers to develop a ammaonia andfor
methanal fuel based engine Tor the industry.

Leverage intermational partnerships to enable hydrogen passenger
fuil call tor train services.

Collabarate with the Hunter's existing logistics operators utilising
Industrial transpart corrldors and networks to provide extensive
pathways and infrastructure for transportation of large mass, high
mileage vehicles.

Hunter Hydrogen Roadmap, SOURCE: Committee for the Hunter, lunch 23 November 2021.

Chemical Feedstock

FZX applications Including aviation fuels, biomethane production
from domestic and commercial washe converting directiy to
hydrogen.

TARGET APPLICATIONS AND USE CASES

Technology Scaleup

Scaling up the activities underway with view towards regional
economic objectives including exports of green ammania, Hguid
hydragen, fertiisers, and other green hydrogen derivatives to ey
markets.

Green Steesl Manufacturing

Supported by large-scale renswable enengy, reduced electrolyser
costs anad Fow-cosk hydrogen distribution and sterage enable

a large domestic and expart-scale, green steel manufacturing
industry.

Power Generation and Regional Oppertunities

Productiam of rendwablé hydrogen Close Lo the soudces of
solar, wingd and potentially pumped hydno and Eranspart ¥ia the
CORStrUCLin of pipelings to the Pore of Newoastle for &iport
in warious forms namely liguetied state, ammonia and other
derivatives.,

Hydrogen as stored energy for power generathon and eleciricity
grid balancing services.

Fiped hydrogen 1o olher aness in the State with off lake spurs.

Chemlcal Feedstock

Diverse P2Y applications including avistion fusls, blomethans
production fram demestic and commercial waste converting
directly ko hydrogen.
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Where is the industry? I HYDROGEN
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Relationships

e Bipartisan political support

e General community support/indifference
* International agreements in place

* Increasing industry and port MoUs

18 clusters

\

Project funding and progress

e >51.6 bnin government funding
e 82 projects in Australia (see HyResource) f

7 hubs to be announced soon

Cross cutting work
e Work programme for standards and regulations, including the guarantee of

origin
* Skills analysis f
e Public communications development, increasing consideration of social

licence needs
e Supply chain analysis, including electricity and storage needs
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Export ambitions abound L (VSRS

FEBRUARY 10 2022 - 10:04AM Renewables= A
Exports key to future hydrogen economy

Marion Rae
27 Nowember 2020

Home Topics ~ Research & publications Funding & support ~ Licences & permits ~ Abo H"y"dl'ﬂg&l‘l in Suuth AUStr Queensland has taken another step towards becarming a green hydrogen
o t

aduction and export powerhouse, with the farmation of a consorbiun

£ View all media releases f v & = gL.;;E_g.Egmg

$4 billion industry response to hydrogen hubs

28 March 20232

a

Home / Hydrogen in South Australia

South Australia has the wind, sun, Gladstone to lead Queensland's future green

Victoria's renewable hydrogen infrastructure and skills to be awo hydrogenindustry

Tale[V[Sig"AveRelol=aR=s 4o s alanle]q = "enewable hydrogen supplier. iy ey
opportunities

The Hunter and Illawarra Hydrogen Hubs have received a major boost with more than $4 billion in
potential investment proposed in response to a recent call for expressions of interest.

Acting Fremier Paul Tooke said this hugs comemencial interest shows how much the

recions e sal 1o bEnel wilh renewable g SIS AN NEW W CTON T I‘III--;'_-::-':‘_u

"Hydrogen Hubs will provide huge economic benelits for e Hunter and llawara

HpiNGg o Secufn jobs of 1ha fulufe, ™ Mr Tooht Said

Northern Territory Renewable
A e o a4 §11 7.5 million to ‘% w v Hydrogen Strategy

It alsg represents a hige sxporn potental for our state, with the inermations W P, o
markal Iaf grean hydrogen axpacied i meal 24%. of the rotnal enargy demand Dy
A5, pabmated o be werth SO0 bellson =

energy kechnology. prﬂgrE'55 twn Frarer; Trens

Kiry L2 LYk Pl rrmird ol ' po i b, (Dheroresa o Hyshioesios gl utry Diesnlopstm rE n Ew a h I E h ?d rﬂ g E n
Plon, which spis out o Bhsenrint Tor how Bhe Victonon Gosssmuraend willl leod an h u hE

Public Sachor

Foderal-Staie R

Treasuner and Energy Minister Malt Kaan said the overwhaiming response indudes

P B SETr DEANS 10 GEESOD WD 10 SSOORNY Of eSeCirolyser CApacily, more than

The Territory has embraced an aspiratiomal target of net-zero emissions by 2030

enght trmees our FOORSY tar |:'|.'l| sigpgan] 4 suils o culeamio 16 doivn the devaloprieed ol @ e nireable Frpdnggs Hon Alannah M and |'|'.'l;:|l‘l‘:lger'| can I."il-."l'l' o K1 “.‘l: al TDIL" iJ] H'ﬂ'lll:'"."il‘“lﬂ 1.|_|i".:l Larget
Lo B P B dbinighar bov ;E\.L":I
The marke] has "'r::'h"!” Thi% is s overahein HIHg Il of commerncal imierest and 0 shiows our PO CHES a3re :"-!""l'l!:] EMni : Lorecilbure ¢ 1
mght signats 10 energy nvestors, making NSW the go 10 state for energy Mvestment,” Mr Kean said a industry The Territory is positioning itself to be at the forefront of the developing hydrogen

« MoGoewan Govermment puls 3117

“Twenty-one individual projects have told us thay want fo produce almost 268 000 tonnes of green hydrogen each year E industry and aspires to be an international scale renewable hydrogen technology

wihich = enotagh 10 fued 26,000 tnecks. Hydrogen & misgral 10 decambonising many pans of the ecohormy. including = i Framie ol Viciora
ey '“-JL:':"."‘_‘.' and naavy IAanspoit. - g .

Tellicin o) the Ilbis b0 Setirs Two : :
research, production and downstream manufacturing centre,

Waslern Auairallan hydrogen hubs

o
*
B

¢ Ronanwabie hydrogan hubs o tho

Thi NSYY Governmend has commitbed 570 millian fo acoslerale the development of Hydrogen Hubs in Mew Soaih Filkars and Bd-W st would pt r
._.,I : i ; o : g I v y Wil o the forofront of tha naw Guals tu ach!ev& hy zuau

ywaas, starhng with the hunter and [llewarra Home = Ship Of Fuiure Carries Hydrogen Export Project Forseard

dirsin,
gim !l ..rl.

|-I:.-|| b MLt il B pivotal in Raeping NSW SSall up e &Meging ofsan hidcgn i Lishry I'::,' WEKING With sy . W

Hidha weidd esaals abaut 2 000

i0 support innovation and menimise the cost of infrasiructure. To lgam mone see Developing hydrogen hubs for HSW Ship Qf Future Curries Hyd rngen il dheaind tha Sl

=

» Wis market share in global wdrogen exports is similar to its share in
: s Anphkcalion submited for maschng LMNG foday

Export Project Forwa rd funding from the Commonwasil WA's gas pipelines and networks contain up 1o 10% renewable

rags: (et lawarra FRNTN hydrogen blend

BCorvan Sovemmeand will invest ug o

I Jmnuwary T0ET Rmdion o atiract Federal fundeng for

Renewable hydragen is used in mining haulage vehicles
Renewable hydrogen is a large fuel source for transportation in
pet 1o drive Weslem Ausirala as o ghoba regional WhA.

engy powarhousa

s i rogan hiuks i e Pilbass and
T world's largest hpdrogen export pilot progrom has reaoched a significant

milastone with tha arrival of the first purpose-bullt liguetied ydrogen cormer,
the Swiso Froather, inthe Port of Hastings
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The issue of scale L (VSR

‘Storage

Making

connections
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Policy priorities

AUSTRALIAN
HYDROGEN
| B2 COUNCIL

International relationships

Working with governments and
industry associations in Australia
and overseas to grow the
hydrogen industry, make
connections and share
information.

Driving investment

Supporting the industry and its

partners to understand and
manage risk.

Guarantee of Origin

Economic licence

Local and
international
funding and
investment

$ @

Social licence

Confidence

Research and
public
communications

Regional growth
and jobs

Sustainable
hydrogen

industry Industry

Hydrogen

o

Social licence package

Working with stakeholders on:

e Anindustry undertaking

e Public communications

Working with the Australian
Government to deliver customer
confidence about emissions.

L)

certification undertaking ©

Workforce

Regulation to value the benefits

Developing market activation
policies to drive demand and

connect energy markets and ~

transport markets.

Developing a trusted and safe
industry

Working with Standards Australia
and jurisdictional regulators on
technical regulations.

0 Market design

vl
training

Law, standards, Compliant industry

regulations practices

Regulatory licence

/@C

AT

Shared coordination role

AHC engagement with
other processes

AHC lead role

Workforce planning

Working with SA Government on
understanding and planning for the
future hydrogen workforce.
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AUSTRALIAN

Question compendium L SR

* Includes all questions and answers

e (Can

oe filtered in different ways to meet different needs

e Used as the basis for a potential future communications toolkit

e Wil

oe shared with anyone who is communicating about hydrogen

Secondary lens -

. Stakeholder Toukt TataacaY ekt Hydrogen walue Part of the

group chain SConomy

Genaral Basirs (Basics All All All What ic the National Hydrogen Strategy?  |Released in Decamber 2019, the National Hydropen Strategy promotes a clean, innovative and competitive hydrogen indu
and seaks to position Australia as a major global player by 2030, The Strategy was developed through extensive consultati
with industry, hydeogen experts and community stakeholders. The strategy commits to using hydrogen in Australia’s gas
nebtworks and as a transport fuel, supporting physical hydrogen ‘hubs’, skills and training for those working with hydrogen
leading the development of hydrogen certification schemes and supporting a coordinated national approach to regulatior
and dewelopment.

General Basies EEaslr_*.. Use Transport Fuel cell What does a fuel cell do? Fuel cells penerate electricity threugh an electrochemical reaction, not combustion. Within the fuel cell, hwdrogen and oxy
are combined to create electricity, heat, and water. Fuel cells mever deplete or need recharging. Instead, they require a ste
supply of hydrogen that the fuel cell combines with oxygen to provide the power.

Hydrogen fuel cells are being developed to power a wide range aof vehicles: cars, trucks, heavy haulage vehicles, farklifts, t
and buses. Fuel cells can also provide power to homes and businesses, as well as provide power stability for hospitals, gre
stores, and data centres. Fuel cells are rero emission and the only products are water, electricity, and heat.

Because there are no moving parts to a fuel cell, it operates silently and reliably. They are also more efficient than interna
combustion engines or steam turbines. Additionally, they can be combined into stacks, for large scale applications.
General Baszics ;Baiiu Usa Tranzport Fuel cell How does a fuel cell wark? Afuel cell works Iin the opposite way to an electrobysar.

Composed of two electrodes [a cathode and an anode) separated by an electrolyte membrane, a hydrogen fuel cells wirl
the following way:

sHydrogen gas enters the fuel cell through the anode. In the ancde, the atoms of hydrogen create a chemical reaction wit
catabyst, splitting into protons and elactrons. At the zame time, awygen from the atmasphere anters the fuel cell via the
cathode. (The catalyst, typically made of platinum particles, facilitates the chamical reaction).

sThere i a porous electralyte membrane between anode and cathade. The positively charged protons pass through the
mermbrane to the cathode and the negatively charged electrons are forced through a circuit generating electricity.

1 - T

Econamy detail Quisstion
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Some references
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