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Part 1: Hydrogen Pathways App

CRC Project: Paths to a sustainable hydrogen supply

UWA wood. X\ H/]UR POWER

AAAAAAAAAAAAAA




» FUTURE
ENERGY

The Supply Chain o . ENERGY

Resources |
Electricity + Water @ Natural gasa Coal % Biomass ‘: co St

p— A ""1‘"':1'_": lll‘iLtl_‘

LE_] E i[Refﬂrming Q} {Pyrolysis [Gasification‘] E

Production

_.
=
1]
i
El
=]
[a]
=
m
3,
(%]
w1}
§T
|
p—
m
7]
g
=2
@
w

cycles 2,

Technical
Readiness
Utilisation fehe%':gil'(



» FUTURE

e ENERGY
Current tools ENERGY
HSC Tool H2A AusH2 HDSAM HySupply HyChain
Organisation = NREL Geoscience | Argonne National = GlobH2E ISPT
Australia Laboratory

Format Excel Online app | Excel Excel Excel
Economics v v v v v
Emissions v x v v x
Stages Production | Production | Storage & Production, Production,

Transport Ammonia & Storage &

Shipping Transport

* Flexible & easy to use tool

What is needed? <4 ¢ Economics & emissions (of all stages)

* Integration of all stages (including utilisation) 4



H,Pathways — overview
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Tool to evaluate H, scenarios
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Database - ENERGY

Upload and manage information on technologies, e.g. costs, usages

National Hydrogen The Future of
Roadmapr% Hydrogen

 Wide range of sources

) liea:
* (Clear details on source of data

PEM electrolysers
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Comparison #1 — Production . ENERGY
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Comparison #2 - Shipping
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Part 2: Variable Renewable Energy
Powered Electrolysis

CRC Project: Bridging blue & green hydrogen
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Hydrogen via Electrolysis . ENEROY

Electrolysis successors in supply chain

W f
‘HJ Robust to temporal

variations? Yes / No

. Producing “green hydrogen” (<4.3 kg-CO,e/kg-H,)
T
\ e What is the most cost-effective combination of solar & wind?
Q

* What if | want H, 24/7? .




FUTURE
ENERGY

Modelling Algorithm . ENEROY

Wind |mm———————— - H VA e TV 1 Add backup
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) ) Result
A - e Badgingarra (44% wind CF)

: Solar Capacity 20 MW
@ircesinaim ) (zlzol\:g/:‘/n't“ﬁh/gz e)lectrolyser Wind Capacity 22 MW
2/ 03y LCOH 4.4 $/kg
o * No backup/battery C2G Emissions 1.4 kg-CO,e/kg-H,
Capacity factor 41 %
g . s 7
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Month
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Back to the scenario ENERGY
.« 22 MW Alkaline electrolyser Result

Wi (10 tonne H,/day) Solar Capacity 60 MW
’Ba(gmgarrandFarm . 22 MW / 88MWh battery Wlnd CapaC|ty 66 MW
* >90 % capacity factor LCOH 6.9 S/ke

g C2G Emissions 3.2 kg-CO,e/kg-H,

Capacity factor 41 %
g ) S o
40 50 windcapﬁancity(mw) 70 80 3jan Feb Mar Apr May Jun Mj:.;th.ng Sep Oct Nov Dec 15
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5 x locations, 4 x electrolyser capacities

40 - * Green hydrogen is expensive! (>

. __ 0 No Backup ¢ Grid A OCGT x Diesel + CCGT| S4/kg)
— 30 1 . .
=7 3 e Require a “green grid” (e.g.
® 1 “« ”
BNZS ] TAS) for “green hydrogen
S2 3 x
o] X
=15 1 MR e ¥ * FF backup results in H, with >

X X ..

S, ] cGw/ccs , % cost & > emissions than

10 4 : TAS - Grid X S

] ® i current SMR
5 E_/ "ﬁa’ﬂ#
0 H4— \ ———t————f———————+—————— i .
/ \ ; 0 s 50 . * Capacity factor is critical
SMR w/ CCS Pyrolysis LCOH (S/kg)
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Key design inputs Outputs

Solar capacity % ~—

Cost $

Wind capacity N — Electrolysis
system model Emissions
Battery capacity Q}J — e

e Tk Stability %
Electrolyser capacity —

Risk A
Storage capacity (]]il]) — -

L




Conclusions

Demonstrated two hydrogen models for

technoeconomic & environmental evaluation:

Hydrogen Pathways for full supply chain analysis

Dynamic Electrolysis for temporal evaluation of

green hydrogen
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LCOH (US$/kg-H2)
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https://h2pathways.azurewebsites.net/
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Defining the life cycle emissions

. Clean
Well-to-gate &, CertifHy. . Eneray

Regulator

Cradle-to-gate

A

\ 4

Cradle-to-grave

Raw .
. Feedstock . | Storage & - | Recycling
materials > . » Production > > Use > i
. generation Transport & Disposal
extraction
« Solar panel * Electricity * On-site * Conversion * N/A * Disposal
manufacture generation emissions . Trucklng/Shlpp emissions
* Facility * Desalination * CCS emissions Ing
construction energy usage

* Fugitive emissions 20
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5 x locations, 4 x electrolyser capacities
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* Green hydrogen is expensive! (> S4/kg) « FF backup results in H, with > cost & >

- Require a “green grid” (e.g. TAS) emissions than current SMR
e Capacity factor is critical

for “green hydrogen” 01
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