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Customers
750,000

Distribution
14,000 km

Asset Value
$1.5 billion

Gas Throughput
25,500 TJ p.a.

Power Generation
266 MW
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ATCO | Our Australian Operations

AUSTRALIAN FOOTPRINT
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Our Clean Energy Journey | Phases

SEP 2019:
FEB 2018: |
H2City Tool
GasSola Vasse Ready
Trial JUL 2018: :
SEP 2017: ARENA Fund JUL 2019: JAN 2020: DEC 2021:
unding Horizon 2
ATCO H2Micro announced for Jandakot CEIH Blended Gas
concept design ATCO CEIH official opening Testing
I I A 2020 2021
JUN 2016: MAR 2018: DEC 2019:
GasSola trial Ji”dakd‘ Hyb;id ARENA Technical  JUN 2020:
launched ome opene JAN 2018: Report  Horizon 2 Kick-off
(KPMG led) ATCO
hydrogen strategy

focus areas



ARENA

ATCO | Clean Energy Innovation Hub

Energy Agency

WHAT IS ATCO CLEAN ENERGY INNOVATION HUB

pos— An Australian first that integrates hydrogen production
\]( plus fuel cell technology with a standalone power system
K) to establish a sustainable clean renewable energy eco-
systemin a “living lab” microgrid setup.

PN CEIH builds on ATCO's residential Hybrid Energy System
an (HES) demonstration adding “green” hydrogen generation
capacity from water electrolysis.

A showcase facility that demonstrates the important
?‘\ role of existing gas distribution assets and the
k‘) fundamental role of hydrogen in a clean, reliable and
affordable energy future.

total investment

grant from ARENA



ATCO | CEIH Concept

ATCO has built and is currently operating a 0.25 MW (65 kg per day) hydrogen production facility in Jandakot, WA. Hydrogen
produced at the CEIH is used for blending, direct fuel testing and to power a fuel cell for residential energy back-up power.

The Hydrogen Production plant is designed to operate as a dispatchable load utilizing spilled clean energy.

Production Storage End-use

ATCO Hydrogen energy management
system and plant operations Residential Hybrid Home
Back-up

1kW Stationary fuel

lm Grid power % cell
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479 kWh Battery
Storage
° 7,
( '\b) y L Jandakot
— E = operational centre
300 KW Solar PV 280 kVA PEM 4000L @ 30 bar
Electrolyser storage



ATCO | CEIH
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CEIH | Lessons Learned

PROJECT GOVERNANCE:

3 Level Issues Resolution Governance framework. L1 meet weekly.

Draft design>Design Review>Draft design review>Final
design>Equipment procurement

Be cautious around speed of delivery as you risk carrying out a
design to fit equipment.

Include an additional 2 weeks for FAT to minimize issues during
commissioning.

REGULATORY:

Engage Buildings & Energy (Safety Regulator) at draft design
stage.

Downstream assets and assets classified under Consumer
Pipework and Appliances (AS/NZ5601).

Safety Regulators position on Type A and Type B appliance
approvals.

Performance Based Solutions versus International Standards
have significant gaps.

Production plant and PRS classified under Hazardous Area
and Dangerous Goods.

TECHNICAL:

Document and seek design approval ahead of equipment
selection and construction.

* Essential for Dangerous Goods compliance

Vent stack design — horizontal versus vertical. Horizontal
widens HA and non-compliant. Vertical inflicts water ingress
issues.

Mass Flow Controller must be intrinsically safe. 14 mechanical
fittings between the pressure transmitter and the MCF.

*  Ensure HA Inspector assessment and approval.

>30 bar pipe fitter shortage.

DANGEROUS GOODS:

Undertake Consequence modelling studies to determine blast
and fire ball radius.

Placarding and Safety Data Sheets.

Risk Assessments and HAZOPS documented and action plan
has realistic completion dates.

<5000L storage does not require Dangerous Goods permit.



CEIH | Lessons Learned

EQUIPMENT:

* Mass flow controller vs Internal Control Mods (Remote Current Demand) to accept direct 4 -
20mA signal to adjust the rate of hydrogen production.

* Flash Back Arrestors on vent pipes. Undertake a thorough risk assessment for it
requirements.

D:H  PEM vs Alkaline Electrolysers.
2 * Environmental obligations may prevent Alkaline technology due to presence of caustic.
 Alkaline was found to be cheaper on a S/kW basis.
* Chiller and Dew Point Monitor are fundamental process and safety requirements.
Z§§ * Water Treatment required for corrosion control and Legionella treatment.
* Actuated Valves are long lead time and ensure they are intrinsically safety.

O * Safety control system should be fully integrated with flame detectors to cover plant area but
Q0 extend to Hazardous Area zones.




CEIH | Lessons Learned

Resources:

* Interim report:
H * Hydrogen Communities & H2City Tool:
2

* Researching our clean energy future:



https://arena.gov.au/assets/2018/07/clean-energy-hub-innovation-report.pdf
https://arena.gov.au/knowledge-bank/hydrogen-communities/
https://yourgas.com.au/energy-future/clean-energy-innovation-hub/

BUSINESS VALUE

>

Roadmap | Hydrogen strategy

Options on future
expansion, export...
Scale Up
o
Commercial scale Hydrogen HORIZON 3
Production Plant & Transport
Infrastructure 5+ YEARS
Options for future competitive advantages.
= Monitoring long-term trends that open
.= — growth opportunities and impacts to our
. _ ™ existing operating environment.
Clean Energy Innovation HORIZON 2
Hub (CEIH)
18M -5 YEARS
Pilot Plant (PoC) Leveraging existing and new capabilities.

Replicate & Industrialize

== Exploring new value propositions in

familiar environments.

" HORIZON 1
' 0 - 18 MONTHS

Exploring potential futures. Building
new capabilities on existing strengths.

TIME




ATCO Australia

Level 12, 2 Mill Street,
Perth, WA 6000 Australia

Postal Address:
PO Box 7182
Cloisters Square
WA 6850

P: +61 8 6163 5400
E: enquiries@atco.com.au
W: www.atco.com.au

o @atcogasaustralia
o @atcoaustralia
@ search companies: atco-australia
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