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An update on HySupply Australia — work to
date, underway and to come

HySupply - German Delegation Visit to Australia
UNSW Sydney
May 26, 2022

Professor lain MacGill

and the HySupply/GlobH2e team including Dr Daiyan Rahman, Prof. Rose Amal,
Prof. Sami Kara, Prof. Francois Aguey-Zinsou, as well as partners including
Deloitte, Australian National University, Baringa Partners, Scimita....
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L/ ARC Industrial Transformation Training Centre
for the Global Hydrogen Economy

In Collaboration with HySupply German Consortium led jointly by BDI and acatech




A collaboration

Joint Feasibility Study of Renewable Hydrogen

German-Australian Hydrogen Supply Chain

Module 1: Production Module 4: End use

Chemical
Renewable energy Hydrogen Steel industry Refineries industry
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... a collaboration of many parts

GlobH2E
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Note: We seek and welcome new consortium members across Australia’s emerging green hydrogen value chain.
Please feel free to contact either Dr Rahman Daiyan (r.daiyan@unsw.edu.au) or Associate Professor lain MacGill
( w.ed ) to explore this further
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Joint Feasibility Study of Renewable Hydrogen

German-Australian Hydrogen Supply Chain
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Since HySupply inception in late 2020

Growing numbers of export oriented projects

Expanded Australia-Germany collaborations
Hydrogen Accord (June 2021)

. German-Australian Hydrogen Innovation & Technology
Incubator (HyGATE) to support real-world pilot, trial,
demonstration & research projects along the hydrogen
supply chain. Up to AS50 million and €50 million

. Facilitating industry-to-industry cooperation on
demonstration projects in Australian hydrogen hubs.

. Exploring options to facilitate the trade of hydrogen and
its derivatives produced from renewables (such as
ammonia) from Australia to Germany, including through
Germany’s H2Global Initiative, which supports long-term
supply agreements with German industry.

State Government partnerships

Industry partnerships

in development

(HyResource and GeoSciences Australia, https://research.csiro.au/hyresource/)

Project Title

Geraldton Export-
Scale Renewable

Investment

ABEL Energy Bell Ba
Powerfuels Project

| Australian Clean
" Hydrogen Industrial
Hubs Program
'_ I Desert Bloom
.| Hydrogen

. Edify Green Hydrogen

Project

Geelong Hydrogen
Hub

H2Perth

Green Liquid
i Hydrogen Export
Project

Asian Renewable
- Energy Hub

Hydrogen Energy
y Supply Chain - Pilot
Project
® Port Pirie Green

B9 Hydrogen Project

Central Queensland
Hydrogen Project

Hay Point Hydrogen
Export

Neoen Australia
Hydrogen Superhub

Crystal Brook Energy
Park

Queensland Solar
Hydrogen Facility

Tiwi H2
HyEnergy Project

Western Green
Energy Hub

H2TAS Project

[ )

Wi ".“
Proponents Location
Western
bp Australi
p Australia Australia
ABEL Energy Tasmania
Australian Government Canberra
Northern
Aqua A R
qua Aerem Territory
Edify Energy Queensland
GeelongPort, CAC-H2 Victoria
Western
Woodside E Ltd
oodside Energy Australia
Origin Energy, Kawasaki Queensland

Heavy Industries

CWP Energy Asia,
Intercontinental Energy,
Vestas, Pathway Investments

Kawasaki Industries, J-Power,
lwatani, Marubeni and
Sumitomo Corporations, AGL

Trafigura Group Pte. Ltd

Stanwell Corporation
Limited, lwatani Corporation,
Kawasaki Heavy Industries,
Marubeni Corporation,
Kansai Electric Power
Company, APA Group

Dalrymple Bay Infrastructure
Ltd, North Queensland Bulk
Ports Corporation, Brookfield
Group, ITOCHU Corporation

Neoen Australia

Austrom Hydrogen

Provaris Energy Ltd

Total Eren, Province
Resources Ltd

InterContinental Energy,
CWP Global, Mining Green
Energy Limited

Woodside Energy Ltd,
Marubeni Corporation, IHI
Corporation

Western
Australia

Victoria

South
Australia

Queensland

Queensland

South
Australia

Queensland

Northern
Territory

Western
Australia

Western
Australia

Tasmania

Status

Under
development

Under
development

National funding
program

Advanced
development
Under
development
Under
development
Under
development

Under
development

Under
development

Operating

Under
development

Under
development

Under
development

Under
development

Under
development
Under
development
Under
development

Under
development

Under
development

Main end-use
classifications

Industrial process -
ammonia production

Export potential: industrial
process —methanol
production

Domestic use

Export potential, domestic
use

Export potential, domestic
use

Export potential, domestic
use

Export potential, domestic
use

Export potential, domestic
use

Export potential, domestic
supply

Export potential -hydrogen
derivatives, Local potential
-electricity & hydrogen

Export potential - liquefied
hydrogen

Export potential -
ammonia, domestic use

Export potential

Export potential

Export potential

Export potential

Export potential

Domestic and export
potential

Domestic and export
markets

Ammonia production,
export potential,
renewable hydrogen -
domestic use
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...ahd some key shared experiences

* Growing renewables deployment

250

Volume weighted NEM price since market inception

 Recent energy price shocks

s
2
'\\
w
- - - l |
Wind and solar are replacing fossil fuels' market share EMB=R
0
Percentage point change in share of electricity generation, 2019 to 2021 Do o0 dddNANNMM®MNTT T WY LYY ONDNDIOEOBNDANO OO0 dAd=NNNMMMTTIEWMNMNO O ONNNDRGORO®NONNNO OO oo o o
S oScccoccocco0c0c0680000000000000000000000000000000000000000000000¢8098
@ Fossil fuels @ Wind and solar @ Other clean G G I A R I R I R A A A I R G S I A R R A L A I A A I L R R I B
B N T N N N N N N N N N
Fe N T FTddfT g T dfsdFdNFadN T ANFTENTENTIANTIANTOINT I AN TSI NT AT EANTEINTINTIN TG N
90 200 d00-Hd00d00d908 000000800 2010000 d00d00d00Hd00do0doododdoocsosddo
e T O T e T T T T T T T
Netherlands e ERREERERRRERRRERERREREERERERRERRREEEEREREEREREEERED
L — ‘fd @brynnobrien
Viet Nam -
. EMB=R g : :
Chile Berlin Hauptbahnhof (central station) just now!
Spa i Translate Tweet
Argentina I
Kenya
Luxembourg
Cyprus
Greece T -
Hungary '?ERFMFIACNY S /
LIGHT O[T
El Salvador v
=20 -15 -10 -5 0 5 10 Global Electricity COALITION ﬁ
EXPLAINED
Nind and solar, tf rowing >
Source: Ember's Global Electricity Review 2022 . ) p
Note: Countries selected by the biggest increases in wind and solar share.
Wind and solar have taken off across the world e Seats won Last updated May 25, 2012, 9.19pm

Wind and solar as a percentage share of electricity generation in 2021 (else 2020).

ALP  C—  T5

0-10% 10-40% Over 40%
World ® LNP (e —— 57 4
> o . IND _ 10 still to call
e Netherland] ree
curope Lt U ¢ {of S % BB 63 o penma @
@) GRN @ 3 75.41% counted
&
O
Asia and Oceania %}tj k“-f—sgliéuea Gﬁdia Ehinaﬁ'urkey @ustralia OTH . 2
% i‘j iet Mam
o 76 seats needed for a majority
)
kD) Q _ razil
Americas GO ) (Codata @) @ Uipited States Zhile urugudf)

~ 8:40 PM - May 22, 2022 - Twitter for iPhone

A
. . Cusey _ ~
Africa and Middle East R e rica @orod@@brdan
L

%
0% 5% 10% 15% 20% 25% 30% 35% 40%0 45% 50% 55%

Source: Ember's Global Electricity Review 2022. « 100 countries with the biggest electricity demand are displayed.



Billion Curbic Metres

State of Play Report

Assessing the case for a renewable supply chain between
Germany and Australia

Global energy trade at present largely an outcome of
availability of easily extracted low-cost fossil fuels. A more
renewable energy world a more self reliant world but still
a need for clean energy trade

Who might trade with who — complex considerations
from resources potential to existing partnerships to ease
of doing business to demonstrated capabilities, to
infrastructure, to government facilitation efforts, to value
chains and transport considerations

(Analysis using BP statistical

Global LNG Exporters 2000 - 2020 energy review 2021 data)
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The Case for an Australian

Hydrogen Export Market to
Germany: State of Play Version 1.0

Working paper for consultation
September 2021
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Preliminary value chain anal

* Locational and temporal renewable
hydrogen production costs
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progress

Modelling renewable hydrogen supply and value chains — open-

lll source tools to assist a potentially wide range of stakeholders to

\
\

better understand and evaluate a range of possible supply
chains, including key uncertainties — e.g. scale effects, technology

The HySupply Shipping Analysis To g hydrogen (and

hydrogen carriers) via shipping.

Inputs HySupply Cost Tool V1.0 N
po———— RCIEEREG RIS ELCHO IO IllC i $&— — — — — — — — — — — ~
L Location [
_______ . I
e Electrolyser Operating
| Power Plant Co Parameters [
I Parameters . I
e e — Owerloading I
§——————— — Efficiencyvs Load I
y Electrolyser Cos — Degradation i
[ Parameters [
T o o — — — o -
. A
r AW & .
_—— - Hydrogen Generation
| 1 | On/Off Grid | Battery Storage Simulation
I I Diect g 1 (Optional)
i Available 1 supply . +
| Renewable —*, :
| Energy i 1 Or " 1 -
: {MWh) 1 Via ' |
PEA Grid .
— ! Surplus Retail to
| — e
N - — - L RtLL b | | Grid (Optionan) Electrolyser
LEnergy Analysis JL )
- : ™~
Cost Analysis +
il Surplus Electricity
__:'-Eil':,é')(' ': > to Grid
R —— Annual Cash Flows T — Hydrogen Retail
»l r——- ax
I._P_P_E_)E__' — Omygen Retai g
. (Optional)
| Depreciation | Cumulative Met NPV
Cash Flow
\ )
' i ¥ ~
e T el
I Costing Results | Electrolyser Performance Results .
| - Total Investment Required 1 I - Annual and hourly hydrogen generation I
1 - Annual Operating Costs and Sales 1 I . Capacity factors |
I - Levelised Cost of Hydrogen LCy- : : . Hourly Capacity Factors i
: - Met Profit 1 1 :
1 - Return on Investment 1 | . I rl] [\ T
I - Payback Period [ . | | | | i
I o ' I _.g. - I* ‘ | | l
'3 1 : 3 / | | m | | I
arm 2%
i ! LAY A !
1 1 - | I 1 1 | I
I ; m I o o L - - o e el e 1_@,@
| 5 1 Date i
1 EglEspirrgn R
| SRR RN NN I
e i’ 3 1
1 Somt Component 1 Results

Renewable Energy Supply

L - ’l“f

==

E Alkaline Electrolyser

: — CAPEX: A$500 — 1,000/kW

! — OPEX: 2.5% of CAPEX p.a.

(40% of CAPEX per stack

replacement)

H + Elec. Con: 64 kWh/kg,e,

1~ Lovelised Cost of Hy:

I Solar Driven: AS3.4 - 7.4/kg

| Wind Driven: A$3.0 - 7.4/kg

| PEM Electrolyser

1= CAPEX: AST50 — 1,500/KW

— OPEX: 2.5% of CAPEX p.a
(40% of CAPEX per stack
replacement)
+ Elec. Con: 66.5 kWhikgH,

| — Levelised Cost of Hy;

| Solar Driven: A$5.0- 9.0/kg

: ‘Wind Driven: A$3.8 — 8.8/kg ]

Solar based Electricity
~ CAPEX: AS1,410/kW
—OPEX: A$17/kW

Wind based Electricity
— CAPEX: A$1,951/kW

— OPEX: AS25/kW

[ —

Storage

By Rail
—A$0.55/tkm

1
1
1
I Vessels/Tanks
1
1
1

Underground

]

]

'

] | —
I

: Storage

— CAPEX: A$320 - 2,000/kggy
—OPEX:1 - 2% of CAPEX p.a.
—Storage Costs: 0.3 = 0.5/kgg

Conversion to Carrier

1
1
1
1
1
1
'
i Ammonia
1
]
1
1
1
1
1

Salt Cavern

—CAPEX: A$0.95 — 23/kggy;
—OPEX:1 - 1.5% of CAPEX p.a.
—Storage Costs: 0.3 = 0.9/kgg,

Conversion Summary

The tool allows the user to analyse the shipping cost of hydrogen, ammonia, methanol, methane and LOHC (DME) on
shipping routes of their choice, with the individual system performance parameters adopted from literature and advice from

CAPEX: AS5,860 — 11,000/t p.a

— OPEX: 2 - 4% of CAPEX p.a
— Conversion Cost: A$1.4 - 3 6/kg,,

Conversion Efficiency: 76 — 82%

— CAPEX: A$265
— OPEX: 2% of CAPEX p.a
—Conversion Cost: A$0.17

Conversion Efficiency: 78 - 1%

HB Plant: A$570 - 1,130/tNH, p.a.
ASU: A$84 - 315/tN, p.a.

— OPEX: 1 - 5% of CAPEX p.a

— Conversion Cost: A$0.12 = 0.29/kgy,s

‘Conversion Efficiency: 78 — 81%

H, — CH,

= CAPEX: AS695 — 1,390/tcyy, p.2.

= OPEX: 2 - 5% of CAPEX p.a.

— Conversion Cost: AS0.05 — 0.19/kgeu
Conversion Efficiency: 78 - 80%

DBT as Carrier
= Gonversion Cost: AS1.5/kg,,; (DBT)

MCH as Carrier

— Conversion Cost: AS0.83/kg;., (MCH)

DME as Carrier

— Conversion Cost: AS1.61 - 4.34/kg,,,
(DVE)

Conversion Efficiency: ~99%

0.48 /Gy

Ammonia to Port

Road: AS0.2 — 0.33/tzkm
Pipeline: A$0.2 — 0.26 ty skm

mmmmmmmm=ey

Rail: A$0.04/t gkm

Methane to Port

Road: A$1.20/cskm

Pipeline: A30.02 - 0.14
Rgus km

Hod podxg

The tool includes a comprehensive range of costs designed to emulate a close to reality analysis for shipping transportation
of hydrogen and hydrogen carriers. The tool does not consider costs for intermediate storage before and/or after shipping,
analysing only the cost up to and including the loading and unloading process. The tool is a living tool with additional
features being and expected to be added after consultation with various stakeholders. We also encourage feedback from
the user to help us improve the tool. Feedback can be provided to Associate Professor lain MacGill
(i.macgill@unsw.edu.au) and Dr. Rahman Daiyan (r.daiyan@unsw.edu.au) and further updates on the tool will be provided
at https:/mww.globh2e.org.au/.

The model calculates the levelised cost of transport via shipping for LNG, ammonia, methanol, LOHCs (with DME the
LOHC costed) and liquefied hydrogen. The levelised cost is calculated by adding the total annual costs and dividing by the
annual total energy delivered.

Total energy delivered is dependent on the ship speed, shipping route length, time at port and days per year the ship is
available for operation. Total annual costs are a summation of capital and operating costs. Annual capital costs were
calculated using a capital recovery factor for the ship capital costs. Annual operating costs were given through the addition
of fuel, labour, canal, port, maintenance, miscellaneous, insurance and boil-off gas (BOG) costs. Users are also given the
option to incorporate additional capital and operating costs into the model.

Dubai (UAE)

6,165 m (11,418 km)

CH, - ASD.147/kg
NH, - AS0.076/kg

Alglers (Algeria)

CH,OH - AS0.060/kg
DME - A$0,065/Kg
LH, - A$0.739/kg

I

|

Texas (L0sA) [ Ittt ah
5,012 m (9,282 km)
Doha (Qatar)

6,343 m (11,747 km)
CH, - A$0.1507kg
NH, - AS0.077/kg
CH,OH - A$0.062/kg
DME - A$0.066/kg
LH, - A$0.753/kg

Cape Town

(south Africa)

6,163 m (11,413 km)
CH, - A$0.130/kg

Geraldton (WA)

NH, - A$0.065/kg
CH.OH - A$0.051/kg
DME - A$0.055/kg
LH, - A$0.638/kg

Santiago (Chile)
7,455 m (13,788 km)
CH, - AS0.167/kg
NH, - A%0.085/kg
CH,OH - A$0.068/kg
DME - A$0.073/kg
LH, - A$0.833/kg

(Saudi Arabia)
402 km)




An expanding suite of open-source tools

Renewable Energy Supply

Conversion to Carrier

Conversion Summary

F 1
2= M forthcoming . — >
I CAPEX: A$5,860 — 11,000/, p.a. i Liquid H,to Port |
I ! I
& — OPEX: 2 - 4% of CAPEX p.a. !
aeined o b G e R I | e I Road: A$0.92 - 3.33,km |
) ¢ I I — Conversion Cost: AS1.4 - 3.6/kg,, : I
nputs 1 | . I
____________ S L . . . TR Rail: A$0.28/t ;.km 1
[ T location :‘_“I Solar and Wind Traces ;I I‘ : Liquid Hydrogen (LH.) ! Conversion Efficiency: 76 — 82% I L= |
_________________ S = 1 I >
| Power Plant Cost 1 I (SCI"D'ES_ f:jf EC’:’}‘-:—;" ;"a”t ) ! : I : ________________ ysis Tool has been developed to evaluate the levelised cost of transporting hydrogen (and
I P 1 1 olar, Wind, Hybrid, Battery) | 1 1
_ _ Parameters | R ' —od . I | — CAPEX: A$265 — 1,350/t,,.0, p.2 Methanol to Port i [9:
————————— — Effi| 1
f YV s m m — - — = — — — | S8 af ADT
; Electrolyser Cost | rPower Plant System Sizing ! : —De ! 1 |~ OPEX: 2% of CAPEX p.a Road: A$0.37 — 0.81/t,0 km !
.- _P_ara_mftgrs_ - ¢ l 1 1 I | —Conversion Cost: A%30.17 - 0.48/kgyens | - .
I" “Power Plant 6p73r;1irTg_ ‘-I - 1 I 1 alyse the shipping cost of hydrogen, ammonia, methanol, methane and LOHC (DME) on
L Parameters p PRl i | I I Conversion Efficiency: 78 - 81% e, with the individual system performance parameters adopted from literature and advice from
.~ === N |
| ' | wewano | TR
\ >
4 N\ i R | I I [ H. — NH
I (=== —- . — * I i - e :
] id 1 Battery St r v T " ' 1
: 1 Direct : On/Off Grid | atogign‘;ﬁge : - | : Pipelines : ] ] I 1 |—CAPEX: | Ammonia to Port : Ensive range of costs designed to emulate a close to reality analysis for shipping transportation
1 Available 1 supply 1 Y I I I 1 1 HB Plant: A$570 — 1,130/tNH. p.a. ! . 1 rriers. The tool does not consider costs for intermediate storage before and/or after shipping,
| Renewable '—*, neatone i 1 : I ! E s : 1 Storage | i I 3P : Road: AS0.2 — 0.33/,;km : land including the loading and unloading process. The tool is a living tool with additional
I Energy 1 Oor : > I I _]I_b = = I Vessels/Tanks 1 1 I ASU: A84 — 315/tN, p.a. | Pipeline: A$0.2 — 0.26 tykm | | il to be added after consultation with various stakeholders. We also encourage feedback from
I (Mwh) oy, ! " 1 " I . T "I ! 1 1 1 [ OPEX: . ! o ) A0 | EEB he tool. Feedback can be provided to Associate Professor lain MacGill
: _pea |l oo rﬁ'lrei:ted | [ —— X - I I Rail : 1 1 . . 1 |— OPEX: 1-5% of CAPEX p.a. | Rail: A$0.04/t,km : 'g Dr. Rahman Daiyan (r.daiyan@unsw.edu.au) and further updates on the tool will be provided
fem s o U | SN LT . Electrolyser I I ! 1 1 I | = Conversion Cost: AS0.12 — 0.29/kgyus | ! 1=
|Energy Analysis | *——— = — 7 I JL sTTTsT==== i 'm' | ! 1 Ammonia ! = o = ' -
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Other work in progress, and still to come

‘deeper dives’ on key issues RE hydrogen certification

Workshop on Roadmapping

< \ Standards and Regulation 1 .
«  Standards and regulatory gaps | r/? " Gaps acrossthe roge |7sgebs, /cqf/\\?llenges, options
for the hydrogen value chain s e (led by ANU) | Australia

(with Standards Australia)

' ' =~ University
STANDARDS Gl@bH2E

* Grid connection issues for A . Sunblv-side Roadmannin
renewable hydrogen plants uf:‘; Barmgq (Wf')trf); YDe loitte) pPpINg

(with Baringa)

* Green ‘carbon’ potential in Australia for — U E = =
renewable / zero-emission fuels (with o R b R
Scimita Ventures) / N

e A g
SC]m]% Cutting edge science. P O~ 3

VENTURES Leading edge innovation.
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Much to be optimistic about... y\sw
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Ut much more still to b¢_ jlone
St s N2 |
e/ ARC Industrial Transformation Training Centre
for the Global Hydrogen Economy

H N

Questions, comments, suggestions all welcome
lain MacGill — i.macgqill@unsw.edu.au or any of the HySupply Australia Team
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CERTIFYING AUSTRALIA-
GERMANY GREEN
HYDROGEN SUPPLY
CHAINS

A/PROF. EMMA AISBETT
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Report Aim and
Objectives

Aim
To help stakeholders make informed choices, facilitate

collaboration and avoid unnecessary costs and
complexity.

Objectives

 Providing a common ‘language’ by defining and
explaining technical terminology.

* |dentifying desirable characteristics for schemes.

 Summarising key hydrogen product certification
schemes for Australia-Germany hydrogen product
trade.

Image credit here
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Certification Scheme Roles

Develops and maintains the certification scheme

SCheme owner and and owns “mark of conformity”
certification body

Develops a set of rules and procedures that describes the

can be same product, process, or service to be certified, identifies the
. . specified requirements that must be met, and provides
(@) rga nisatio n, e. g the methodology for providing assessment

TUV SUD

Performs an assessment of a product, process, or
service to demonstrate that requirements specified in
the certification scheme have been fulfilled

Checks that the certification body is independent and
impartial, and is employing people with the right
training

Scheme owner

Certification body
(alt. auditor, verifier, certifier)

Accreditation body
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Desirable
characteristics

for certification schemes
supporting AU-DE trade are
identified and explained

Interoperability
Trustworthiness
Non-discrimination
Accuracy
Transparency

Low regulatory burden
Completeness

WWW.ANU.EDU.AU/ZEROCARBON HYSUPPLY CERTIFICATION
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Desirable
characteristics

for certification schemes
supporting AU-DE trade are
identified and explained

Definition of renewable
energy in schemes will be key
to balancing these objectives.

Interoperability
Trustworthiness
Non-discrimination
Accuracy
Transparency

Low regulatory burden
Completeness

WWW.ANU.EDU.AU/ZEROCARBON HYSUPPLY CERTIFICATION
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Certification of  Certification of  Certification of Certification of Certification of
low-emissions quality of quality of renewable green hydrogen
hydrogen information information about hydrogen

about hydrogen ammonia

emissions and emissions and

production production

IS

Public-private Public TBD Private Private
partnership

Third-party Third-party Third-party
conformity conformity conformity
assessment assessment assessment
EU focused at Initially International International International
present but Australian,
expanding intended to be

international

Yes No

(D
=
(D
-
3
3
0
0
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Completed pilot Well-to-gate (factory) Scope 1, 2, upstream 3 With surrender of Not mentioned directly, Not mentioned; is not
program (feedstock) renewable energy but description of recommended for report
certificate certificate requirements on certificates
suggests offsets not
acceptable

IS

Press release Assumed same as Phase 2 Assumed same as Phase Expected to align with RED Assumed same as Phase Assumed same as Phase 2
2 Il requirements (if including 2
pending Article 27 this
would mean additionality,
geographic match,
temporal match)

Trials proceeding Well-to-gate (factory) Scope 1, 2, upstream 3 Via location-based and/or Possible that offsets will Discussed in detail;
(feedstock) market-based mechanisms be permitted; if so, recommended for report

recommendationisto  on certificates

include tracking of

source of offset

Discussion paper Well-to-gate (factory) Scope 1, 2, upstream 3 With or without PPA (non- Not mentioned directly, Mentioned as a reporting
(feedstock) exhaustive) but likely to receive metric
similar treatment to
IPHE recommendation

Methodology draft Well-to-gate (factory) Scope 1, 2, upstream 3 Via location-based and/or Recommendation Discussed in detail;
(feedstock & capital) market-based mechanisms against using offsets; recommended for report
where used, report type on certificates
and quantity

SaolJeluins oaWlo

First pilot facility has Well-to-gate (factory) Scope 1, 2, upstream 3 Australian Government Offsets under Treatment of these

been certified (feedstock), planned renewable energy consideration in order  unclear based on public
expansion for definition to enable ‘zero carbon’ information. Anticipate
downstream (well-to- certification these will be detailed in
wheel) audit report

Standard draft (March  As per IPHE although As per IPHE with some  Via location-based and/or  Offsets not discussed in No specific mention of co-

2022) proposed extensions to modification market-based mechanisms Draft Standard but note products

WWW.ANU.ED .
storage, transport and use application of IPHE draft
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Image credit here

Conclusion

Report provides common language and basis for
agreement of desirable characteristics.
It also identifies emerging interoperability issues

e.g. Offsets, treatment of co-products, CCS

Modular approaches to emissions accounting can address
these

Definitions of renewable energy are hugely
important for both environmental and trade
outcomes

e.g. important to be thorough but non-discriminatory
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Australian
National
University
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THANK YOU

Contact Us

A/Prof. Emma Aisbett

E emma.aisbett@anu.edu.au

Associate Director (Research)
Zero-Carbon Energy for the Asia-Pacific Grand Challenge

W www.anu.edu.au/zerocarbon
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Supply-side Roadmapping Exercise

HySupply Australia has performed a preliminary supply-side roadmapping exercise and is working
together with HySupply Germany to perform a joint roadmapping exercise over the coming months

Key Objectives Deloitte. F O

1. Explore and build on the actions from other hydrogen related reportsin 7%
Australia, including the National Hydrogen Strategy and CSIRO National

Hydrogen Roadmap ;ggg%—asgdsng
Exercise

May 2022

2. Highlight the key barriers and opportunities for Australia in developing a
hydrogen/hydrogen-derivatives export value chain

3. Provide an initial framework for realising these opportunities for Australia
in the form of preliminary short-, medium- and long-term actions

Stakeholder Consultation

Over 50 stakeholders across industry, government agencies, and research
organisations were consulted.

A draft copy of the supply-side roadmap report has been circulated for
further stakeholder consultation.

HySupply German Delegation Visit | © 2022 Deloitte Financial Advisory
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Stakeholder Consultation
Key insights

Willingness of international
buyers to pay for Australian
exports

States and Territories must have
clear, harmonised and
streamlined regulations.

Government can best assist ‘first-
movers’ by helping bridge the
current price gap.

HySupply German Delegation Visit | © 2022 Deloitte Financial Advisory

Industry is growing frustrated

with repetitive hydrogen
feasibility projects.

Hurdles from scaling require a
comprehensive effort across
stakeholders to be overcome.

Decarbonisation of established
chemical processes will require a
transitionary period.
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Roadmapping Actions
Six key action areas with actions over two time horizons

-

Harmonise Collaboration
Regulation between
Stakeholders

Leverage a Hub Build Social
Model Acceptance

\_

©

Target Investment

Learn from
Current Export
Industries

J

HySupply German Delegation Visit | © 2022 Deloitte Financial Advisory
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Closing Remarks

Speed to action is critical if Australia is to become the market
leader in hydrogen export.

Parallel development of the domestic and export market
will be require for cost-competitive exports.

Investment on multiple fronts is required, as Australia
needs to take a hydrogen carrier-agnostic investment
approach.

Carrier ships, port upgrades, co-location of hydrogen
infrastructure and access to spare capacity of renewable
energy will be critical to ensure efficient hydrogen
production, conversion and transport.

©@000

HySupply German Delegation Visit | © 2022 Deloitte Financial Advisory






