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The covers for this year’s reporting suite feature some

of our stakeholders who were invited to ask a question

of Origin. Amandine Denis-Ryan is the Head of Research

at ClimateWorks and appears on the front cover of

our Sustainability Report. Amandine asks how Origin is
supporting Australia’s transition to net zero emissions, in line
with the Paris Agreement on climate change. Information

on how Origin is tackling climate change can be found in

the Energy and Climate Change section.
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The Eraring Power
Station is Origin's
only coal-fired power
station. As part of
our commitment

to reduce carbon
emissions we plan
to close it by the end
of its operational life
by the early 2030s
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CEO REPORT

9 My team and | have spent much of my first

As nRIGI“ s year in the job listening and speaking to the
many people whose lives Origin touches in

some way — from our customers, landowner
“Ew E 9 partners and those in communities where

we operate, to environmental NGOs, our

9 people and of course our shareholders,
large and small.
While the questions we are asked are
many and varied, they overwhelmingly

follow the same theme — are we operating

our business in a safe, responsible and
sustainable way?

On that note, I'd like to thank Amandine
Denis-Ryan from ClimateWorks, who

appears on the front cover of this report.
Interacting with people and organisations
like this helps us better understand what’s

of most interest to our stakeholders, and
enables us to change in response.

It's probably not surprising to hear that
many of the questions we're asked relate
to climate change.

The energy sector accounts for about
two-thirds of carbon emissions globally.
Closer to home, electricity generation
accounts for about one-third of Australia’s
carbon emissions. Our stakeholders feel
strongly about climate change and expect
us to play a central role in delivering
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solutions to reduce emissions. But they
also expect us to manage this transition
in a way that maintains energy security
and affordability for Australian homes
and businesses.

Our position on climate change is
absolutely clear. We unequivocally
support measures to progressively
reduce global emissions and acknowledge
the role the energy sector needs to play
in transitioning to a lower carbon future.
We believe Australia can achieve net zero
emissions for the electricity sector by
2050 or earlier.

This year, Origin has taken strong steps
towards building a cleaner and smarter
energy future. We've rapidly grown a
low cost renewable energy portfolio,
committing to an additional 1,200 MW
of large scale solar and wind energy
since March 2016. By 2020, we expect
renewables to have grown to more than
25 per cent of our generation mix, up
from approximately 10 per cent today.
Bringing on substantial new supply

is crucial to helping put downwards
pressure on energy prices.

We've reiterated our commitment to
closing our only coal-fired power station
— Eraring — at the end of its operational
life in the early 2030s, and confirmed

we will not build any new coal plants.
We're also making sure our fleet of lower
emissions peaking gas-fired generators

is ready to play an increasingly important
role in maintaining energy security.

We have made a series of strategic steps
to help us predict — and meet — future
energy needs of customers, as well as
operate our businesses more efficiently.
We have created new teams dedicated
to rapidly developing, prototyping and
trialling new technologies to drive greater
automation and efficiency, and better
customer outcomes, across Origin. We
know the future of energy will be much
smarter and we're excited about what's
on the horizon.

We unequivocally support measures

to progressively reduce global emissions
and acknowledge the role the energy
sector needs to play in transitioning to

a lower carbon future

This year there has been a heightened
level of public scrutiny on the energy
sector in Australia, amid blackouts and
rising prices. We believe that Australia
has the necessary resources and
technology to be able to deliver a secure
energy supply that is both affordable
and sustainable.

It is not acceptable that Australians
should have to pay higher energy prices
because governments and industry
have not been able to solve the chronic
policy uncertainty. We urgently need

to rise above the politics for the benefit
of all Australians. Origin will continue

to advocate for the adoption of a Clean
Energy Target as the critical action
needed to stimulate further investment
in new supply and deliver a genuine
reduction in prices for Australians.

It's important to note that while we
seek policy certainty, our ability to
move forward is not dependent on it.
Advances in technology and changing
customer demands are far greater forces
propelling us towards a cleaner, smarter
and customer-centric energy future.
We're committed to helping customers
get the right energy deal and support
measures across the entire industry

to make energy offers clearer, simpler
and easier to compare. We are writing
to our customers so they are aware of
the potential energy savings available
to them.

In the meantime, we will continue to
protect our most vulnerable customers
from rising prices, as we did this year

by making sure those in our hardship
program were protected from the latest
round of increases.

Against this backdrop, Origin has made
good progress towards our commitments
of reducing debt and improving returns
for our shareholders. We reduced our
debt by $1 billion with a closing adjusted
net debt balance of $8.1 billion at

30 June 2017. We will continue to focus

on further reducing our debt to below
S7 billion by the end of FY2018 to help
restore our financial flexibility so that

in the future we can seize opportunities
to grow.

We never lose sight of the critical role
our people play in Origin’s success and
the importance of maintaining a safe
working environment. We improved
safety performance this year, meeting
our target of reducing our total
recordable injury frequency rate from
4.2 to 3.2, our best ever result. Core to
our people commitments are gender
diversity and flexibility. | am particularly
proud of our efforts to offer greater
flexibility to all our people via a new

All Roles Flex initiative.

In order for Origin to rise to meet the
challenges of an ever-changing world,
we are also cognisant of the need to
transform our culture to one that is
more responsive, efficient and adaptable,
but still focused on achieving our
immediate priorities.

Our 16th Sustainability Report provides
further details on this cultural change,
and our performance across a range

of social, environmental and economic
aspects of our business. | hope it goes
some way to answering the important
question of whether we are managing
our business safely, responsibly

and sustainably.

We believe if we can meet the
expectations stakeholders have of us,
we are far more likely to be able to
create and share value in the long term.

et falebicad

Frank Calabria
CEO
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HOW WE REPORT

This Sustainability Report discloses
our performance in material
environmental and social aspects

of Origin’s activities during FY2017/
and historically. To learn more about
our Management Approach and view
full details of our sustainability
performance in FY2017, visit
WWW.0originenergy.com.au/about/
sustainability

The sustainability aspects in this report align with
the sustainability risks identified in our Operating
and Financial Review.

We also engage with our stakeholders to identify
what sustainability aspects are important to them.
Visit www.originenergy.com.au/about/sustainability to
learn more about our materiality assessment process.

The Stakeholder Engagement section of this report
includes information on the key areas of interest to
our stakeholders and how we engaged with them
throughout the year.

This report references the Global Reporting
Initiative (GRI). We also use the AA1000
Accountability Principles to inform our reporting.
Our GRI Supplement is available online, at
www.originenergy.com.au/about/sustainability

In addition to this report, we also report on
sustainability aspects in various publications including
the Annual Report, Shareholder Review, public
submissions and online at www.originenergy.com.au

Our Corporate Governance Statement — available in
our Annual Report and at www.originenergy.com.au/
about/investors-media/governance — outlines our
approach to governance and risk management.
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HOW WE REPORT

FY2017 MATERIALITY
ASSESSMENT OUTCOMES

Our sustainability reporting
discloses our management of,

and performance in, a number of
sustainability aspects. In addition

to those that are material to our
business, we consider those that are
of interest to our stakeholders!.

Each year, we complete a materiality
analysis. This involves examining each
sustainability aspect according to

its level of risk to the company, the
level of stakeholder interest and the
topicality of each aspect.

1 Drawn from investor, customer, employee
and community feedback.

Our most material sustainability
aspects include:

climate change and emissions
people and culture

safety

process safety

water

waste

land access and coexistence
communities

supply chain

customers

policy

Each of these eleven topics
is discussed in this report.

In addition, we discuss our views on
the relevance of energy in climate
change, and how this helps shape
our strategy.

Each year,we
complete a materiality
analysis. This involves
examining each
sustainability aspect
according to its

level of risk to the
company, the level of
stakeholder interest
and the topicality of
each aspect
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HOW ARE

YOU TACKLING
GLIMATE
CHANGE?

Q

CLIMATE CHANGE
PERFORMANCE AT A GLANCE

Portfolio means minimal risk
of stranding assets

Rapidly growing
renewables portfolio

Flagged coal exit by early 2030s

Commitment by the end of

Energy markets are in transition
in Australia and around the world,
driven by the shift to lower emissions

energy supply.

Origin unequivocally supports the Paris
Climate Accord and other measures

to reduce carbon emissions. Electricity
generation currently accounts for
approximately one-third of Australia’s
carbon emissions?. We believe the
sector should be responsible for more
than one-third of any national carbon
reduction measure, because it has
viable options at scale and the ability
to help unlock abatement in other
sectors for example, transport through
electric vehicles.

We are also acutely aware of the need

to transition to a carbon constrained
world in a way that balances energy
security, affordability and sustainability.
We have advocated for clear government
policies to achieve Australia's 2030
target’, and net zero emissions in the
electricity sector by 2050 or earlier.

We believe that the transition to a
low carbon future presents more

opportunities than risks for Origin,
given the resilience of our existing

operations and a strategy focused on
growth in renewables, gas and cleaner,
smarter customer solutions.

RESILIENCE TO A CARBON
CONSTRAINED WORLD

Origin maintains a short generation
position, which means we produce less
electricity than we sell to our customers.
This gives us the flexibility to adapt to
changing market dynamics and uniquely
positions us to bring low cost renewables
into our portfolio. As a result, we are at
g minimal risk of stranding existing assets.

2017 to publish analysis of the
potential impact of a number of
carbon reduction scenarios, and
adopt a company-wide science
based emissions reduction target
consistent with the Paris Climate
Accord’s 2°C goal

iz | Our generation portfolio has no
exposure to high-emissions brown coal,
and only includes one black coal-fired
generation asset, the Eraring Power
Station. As the largest power station in
Australia, and one of the more efficient
coal-fired power stations, Eraring

plays a significant role in maintaining
Australia’s energy security, as well as
affordability, particularly as older and
higher emissions-intensive coal-fired
generators progressively retire.

Origin has signed a power
purchase agreement with
Fotowatio Renewable
Ventures to purchase the
renewable energy from
the Moree Solar Farm
(pictured here).

2 Department of Environment and Energy.
Quarterly Update of Australia’s National
Greenhouse Gas Inventory: June 2016.

3 Awustralia is targeting a 26—28 per cent
reduction in emissions on 2005 levels by 2030.
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We own Australia’s largest fleet of
gas-fired peaking power stations which
are already playing, and will continue to
play, a significant role in supporting the
growth of intermittent renewable energy.
The capacity of our gas-fired peaking
power stations is sufficient to support our
increased uptake of renewable energy.

We are also a large producer of gas,
which is a lower-emissions energy source
than coal. Gas is the only fossil fuel whose
demand grows under the International
Energy Agency’s (IEA) 450 scenario”.

It is also an important fuel source for firm
power generation to support increased
renewable supplies into energy systems.

FIVE PILLARS OF
DECARBONISATION

We recognise that energy is a critical
part of the global climate change
solution and we are taking decisive
action to support efforts to reduce
carbon emissions. We are taking

a five pillar approach to drive the
progressive decarbonisation of

our business:

1 __ exit coal-fired power
generation by early 2030s;

2 __significantly grow renewables
in our portfolio;

3 __ leverage our strong gas
position as a lower emissions
firming fuel;

4 empower customers with
cleaner, smarter energy
solutions; and

5 __ demonstrate leadership in
climate change advocacy.

Emissions intensity (t CO,-e/MWh)

4 Emissions reductions under this scenario provide
a 60 per cent probability that global temperature
rises are limited to 2°C. Based on International
Energy Agency World Energy Outlook, 2016.

5 AEMO Carbon Dioxide Equivalent Intensity Index
2016. Power stations with a total nominal capacity
of less than 400 MW have not been included.
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1. Exit coal-fired
generation by early 2030s

Eraring Power Station, Origin’s only
coal-fired power station, uses black coal
and has a total capacity of 2,880 MW or
approximately 7 per cent of capacity in
the National Electricity Market (NEM).
One way we plan to reduce carbon
emissions is to close Eraring at the end
of its operational life by the early 2030s.

In FY2017, Eraring accounted for 8.5 per
cent of Origin’s revenue and represented
approximately 4.2 per cent of Origin’s
total assets. In the near term, as Australia
retires older, more emissions-intensive
coal-fired generators, it is expected

that a combination of renewables,

gas and less emissions-intensive coal
generators (such as Eraring) will become
more prominent in the generation mix.

This is expected to drive emissions
reduction across the sector. During

the transition to a low emissions future,
Eraring’s flexibility will allow Origin to
continue to provide support towards
Australia’s energy supply and help
underpin domestic energy security and
affordability. Accordingly, we believe that
Eraring faces minimal stranding risk.

We are taking a five
pillar approach to
drive the progressive
decarbonisation of
our business

2017 NEM coal-fired emissions intensities (tonnes of CO,-e/MWh sent-out)®
Australian Coal Generation Capacity by emissions intensity and age
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Origin’s growth in renewable capacity to 2020

(committed as at 30 June 2017)
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2. Significantly grow renewables
in our portfolio

Our short generation position and
existing generation fleet allow us
to accelerate the development of
renewables and capture the benefit
of falling technology costs.

We believe renewables represent the
lowest cost investment in new electricity
generation today. The majority of future
investments in power generation are
likely to be in renewable energy — firmed
with natural gas, and by battery storage
in the medium term — to maintain
energy security.

Consistent with our public commitment
to add up to 1,500 MW of new
renewable energy by 2020, we have
substantially increased renewables in our
portfolio. Since March 2016, we have
committed to approximately 1,200 MW
of new renewable energy supply, which
will come online progressively over the
coming years and support a competitive
cost of energy.

By 2020, we expect renewables to
grow to more than 25 per cent of the
energy in our generation mix®, up from
approximately 10 per cent today.

530 MW

STOCKYARD
HILL WIND

6 Consists of owned and contracted generation.

3. Leverage our strong gas position
as a lower emissions firming fuel

Natural gas has long been recognised

for its lower carbon profile and role in
maintaining energy security. Its flexibility
also makes it an ideal fuel to support the
intermittency of renewables. It is the only
fossil fuel forecast to increase under the
IEA’s 450 Scenario’.

Origin is well placed to support the
ongoing use of natural gas in helping
to decarbonise Australia’s economy
while maintaining energy security.

In FY2017, we announced a gas supply
agreement with ENGIE that will bring
240 MW of gas-fired generation back
online to improve energy security in
South Australia.

We will continue to supply natural gas

to meet the needs of major industries
including manufacturing and residential
customers. As the owner of Australia’s
largest fleet of gas-fired peaking power
stations, we also expect to play an
increasingly significant role in supporting
the growth of renewable energy within
our own portfolio and across the NEM.

7  International Energy Agency (IEA) World Energy
Outlook 2016. The 450 Scenario seeks to limit
the concentration of CO,e in the atmosphere to
450 parts per million, which is consistent with a
50 per cent chance of limiting global warming
to 2°C above pre-industrial levels by 2100.

This scenario represented the most aggressive
decarbonisation scenario modelled by the IEA
in 2016.

Since March 2016,
we have committed
to approximately
1,200 MW of

new renewable

energy supply

Australia Pacific LNG currently supplies
approximately 20 per cent of Australia’s
total annual east coast gas demand, and
will continue to play a role in meeting
the needs of larger gas customers such
as manufacturers. Through its long-term
offtake contracts, Australia Pacific LNG
will continue to export liquefied natural
gas (LNG) to customers in Asia and will
play an important role in supporting the
carbon reduction efforts in this region.

4. Empower customers with cleaner,
smarter energy solutions

As we look to the future, we expect the
rapid decline in the cost of renewables
and the emergence of new technologies
to change the way our energy system
operates. Importantly, these factors

will also change the way Australians
interact with energy in their homes

and businesses.

This provides enormous opportunities
for Origin, and we intend to be one

of Australia’s leading providers of low
carbon and energy-efficient solutions.
Origin has a strong pedigree in this
area, as we have been at the forefront
of residential solar installations for more
than a decade, and we also have a range
of battery offerings in partnership with
Tesla. We built on this experience in
FY2017, rapidly growing to be Australia’s
largest commercial solar installer.

We have introduced our first Origin app,
through which customers can pay their
bills, check their energy usage (on an
hourly basis for those customers with

a digital meter) and set alerts to track
changes in energy costs.
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Closer to home, we have become the
principal sponsor of EnergylLab, the new
University of Technology Sydney-hosted
home for clean energy innovation.

We are currently undertaking, or
preparing to undertake, a number of
technology trials and have taken some
small, but important, steps to anticipate
what our customers will want in the
future. During FY2017, we invested
USS1.2 million in the US-based software
company People Power, which provides
a connected home solution focused on
home monitoring that uses real-time
data and intelligent device connectivity.

5. Consistently demonstrate
leadership in climate
change advocacy

For many years, we have been a leading
advocate for climate change action

and the progressive decarbonisation

of the energy sector. Our portfolio
decisions have positioned us well to
meet today’s demands and to take
opportunities presented by national and
global commitments to secure, reliable,
affordable and sustainable energy.

We established ‘O hub’, a collaborative
workspace for Origin teams to work
alongside tech start-ups and in August
2017, we launched technology trials,

in collaboration with California-based
tech start-up Bidgely, focused on using
smart meters to disaggregate and itemise
energy usage for our customers.

During FY2017, we contributed strongly
to the Australian energy debate that
preceded the recommendations of the
Independent Review into the Future
Energy Security of the NEM (the Finkel
Review). We support all 50 of the

We established a small presence in
California’s Silicon Valley to better
connect Origin to the global epicentre
of digital innovation. We also co-founded
Free Electrons® — a global accelerator
program that brings together eight
forward-thinking utilities and 12 leading
start-ups in the areas of renewables,
smart grids, electric vehicles and home
energy management.

review's recommendations, and believe
that a Clean Energy Target could be a
workable solution for the industry.

In 2015, we were the first energy
company in the world to sign up
to seven of the We Mean Business
coalition commitments on climate
change made prior to the historic

8 Free Electrons
(freelectrons.co/who—we—are/).

Origin’s gas transportation flexibility
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Paris Agreement. Appendix 1 includes
an overview of our progress against
these commitments.

In June 2017, the G20 Financial
Stability Board Task Force on Climate
Related Financial Disclosure (TCFD)
released its final recommendations on
climate-change related risk disclosure.
We believe our existing governance
and reporting framework covers many
of these recommendations and have
made commitments for additional
disclosures, including the adoption

of a company-wide science based
emissions reduction target. We will
review the TCFD recommendations

in detail over FY2018 with a view to
further improving our disclosures.

By December 2017, we aim to publish
analysis of the potential impact of a
number of global carbon reduction
scenarios, including the 2°C scenario, on
our wholesale electricity and generation
portfolio. We also plan to commit to a
company-wide science based emissions
reduction target that will be consistent
with the Paris Climate Accord’s 2°C goal.
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WHAT

ARE YOUR
EMISSIONS?

Q

EMISSIONS PERFORMANCE
AT A GLANCE

— Emissions intensity fell
in both Energy Markets
and our Integrated
Gas business

— Total emissions increased
slightly, reflecting the
ramp up of production
at Australia Pacific LNG

Our emissions
intensity fell in FY2017
compared to FY2016

Origin’s total emissions and our emissions
intensity are predominantly driven by

our Energy Markets’ power generation
portfolio, and the Eraring Power Station
in particular. Compared to the National
Electricity Market (NEM) our generation
portfolio has a higher proportion of
renewables and gas and has been less
emissions-intensive than the NEM for
many years.

This year we saw gas production at
Australia Pacific LNG increase as Train 2
came online. In line with this growth,
both our Scope 1 and Scope 2 emissions
increased. Notwithstanding this increase,
Origin believes it is making an important
contribution by helping to support the
substitution of higher carbon-intensive
fuels for lower carbon fuels such as
natural gas. Australia Pacific LNG
exports LNG to customers in Asia and
these exports play an important role in
supporting the carbon reduction efforts
in this region.

In addition to exporting LNG to

Asia, Australia Pacific LNG supplies
approximately 20 per cent of Australia’s
total annual east coast gas demand.

HOW WE REPORT

In this section, we discuss our emissions
performance. The majority of our carbon
emissions result from our business
operations and are categorised as

Scope 1.

The remainder of our emissions result
from the electricity that we purchase
to undertake our activities and are
categorised as Scope 2.

Our Scope 3 emissions are largely
associated with the combustion by end
users of fuels we deliver to domestic and
international markets. We do not report
our Scope 3 emissions.

This section sets out:
carbon emissions across Origin

carbon emissions from Energy Markets
power generation portfolio

carbon emissions from Integrated Gas

oxides of nitrogen (NOx), sulphur oxides
(SOx), volatile organic compounds (VOCs)
and particulate matter (PM)

the Emissions Reduction Fund
Safeguard Mechanism

More information on how Origin is
transitioning to a carbon constrained
world can be found in our Energy and
climate change section.

Additional emissions data is contained in
our FY2017 Sustainability Performance
Data at www.originenergy.com.au/about/
sustainability
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EMISSIONS 1

CARBON EMISSIONS
ACROSS ORIGIN

The following tables and charts show our
absolute emissions for the total business,
and highlights emissions intensities in key

parts of our business.

Emissions intensity

Across our business, our emissions
intensity fell in FY2017 compared
to FY2016.

Our Scope 1 and Scope 2 emissions
intensity in power generation fell
marginally from 0.82 to 0.79 tonnes of

CO,-e per MWh between the two years.

In Integrated Gas, Scope 1 and Scope 2
emissions intensity fell from 6.17 to

The breakdown of our FY2017 Scope
1 and Scope 2 greenhouse gas (GHG)?
emissions are shown in Table 1.

The power generation activities of our
Energy Markets business accounted

for 91 per cent of Origin’s Scope 1
emissions. The Eraring Power Station, is
our only black coal-fired power station.
It is our largest generator and accounts

for the majority of emissions produced by

our Energy Markets business.

Our Integrated Gas business accounted
for 77 per cent of our Scope 2 emissions
and primarily represents the increase of
gas production at Australia Pacific LNG.

On an operational control basis, our

The change in FY2017 emissions is
largely due to:

Eraring’s Scope 1 emissions
remained stable, consistent with
generation outputs.

extended safety flaring®® activities

at Reedy Creek Combabula, which
contributed to increased Scope 1
emissions at our coal seam gas (CSG)
operations.

an overall increase in venting®! at
our CSG operations, consistent with
increased gas production.

an increase in Scope 2 emissions due
to higher consumption of electricity
associated with increased gas production

FY2017 total Scope 1 and Scope 2
GHG emissions increased by 4 per cent
compared to FY2016 (1 per cent on
an equity basis).

at Australia Pacific LNG.

CARBON EMISSIONS FROM
ENERGY MARKETS POWER
GENERATION PORTFOLIO

Origin has invested in a relatively low
carbon, cost competitive and flexible
generation fleet. Our generation
capacity represents approximately
15 per cent of total NEM capacity.
We have a higher proportion of both
gas and renewables, and a lower
proportion of coal, when compared
to the NEM as illustrated in Table 2.

5.74 tonnes of CO,-e per TJe,
corresponding with increased
gas production.

Absolute emissions Detailed, longer-term results can

be found in FY2017 Sustainability
Performance Data at www.originenergy.
com.au/about/sustainability

Our historical absolute emissions
performance is shown in Graph 1.
The increase in Scope 2 emissions
reflects an increase in gas production
by Australia Pacific LNG as the project
transitioned from construction to

full production.

Graph 1
Table 1
GHG emissions by Scope
(kt CO,-e) - operational OPERATIONAL SCOPE 1 SCOPE 2 SCOPE1+2
control basis CONTROL (kt COZ-e) (kt COZ-e) (kt COz-e)
3 Energy Markets 15631 174 15,805
9 o
& 8 « Integrated Gas 1,564 1,586 3,150
a ] -
= Corporate - 9 9
TOTAL FY2017 17,195 1,769 18,964
Table 2
ORIGIN PORTFOLIO
(OWNED AND
AUSTRALIAN NEM CONTRACTED)
MW % MW %
Generation capacity 43,213 6,743
Coal 21,607 50 2,880 43
Gas 8,815 20 2,438 36
n o ~
S g g Hydro 7,433 17 240 412
z x z Wind 3,803 9 732 11
. , Other 1512 4 423 6
Scope 2 emissions

Source: Generation capacity and output by fuel source, Australia Energy regulator website.

Scope 1 emissions Origin Energy, Full-year 2017 results (replicated from the OFR).

10 See page 13 for an explanation of flaring.

11 See page 13 for an explanation of venting.

12 240 MW Shoalhaven (pumped hydro)
power station.

9 See the Important Information section at the front
of the report.
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Average emissions intensity —

In FY2017, our electricity generation

CARBON EMISSIONS FROM

NEM vs Origin portfolio operated at 0.87 tonnes!? INTEGRATED GAS
10 of CO,-e per MWh compareﬂ to the On an operational control basis, about
NEM average Of '0‘88 tonhes of CO,-e half of the reported emissions from
per MAWh.AOFIgII"‘] s portfolio has been less Integrated Gas in FY2017 occurred
emissions intensive than the NEM for directly from our fuel production
035 many years. activities (Scope 1), and about half came
. Consistent with previous years, the from the electricity we used to run these
= .
; Eraring Power Station had an emissions operations (Scope 2). These are shown
3, 09 intensity (Scope 1 only) of 0.90 tonnes in Table 4.
[¢]
o of CO,-e per MWh. Scope 1 emissions include emissions
Gas-fired power stations are typically from‘g.as field infrastru-cture, as vyell
085 less emissions intensive when compared as drilling and exploration activities.
to coal-fired power stations. At the end These emissions are reported annually
of FY2017, gas represented 36 per cent in our National Greenhouse and
08 of our internal generation capacity. Our Energy Report?®.
« < 0 9 N gas generation fleet emissions intensity During FY2017, emissions from venting,
o o o o o
E E E E E (Scope 1 only) was 0.49 tonnes of flaring and leakage at our oil and gas
CO,-e per MWh. operations® totalled 942 kt CO,-e*’
~O- nem Our absolute Scope 1 and Scope 2 _Of the 1,564 kt chpe 1 t_emissions, an
=0~ Origin emissions from our generation fleet increase on the prior period associated
have grown over time, largely driven by with completion of the LNG plant and
increased electricity production into the hlgher LNG production b}/ Australla
NEM. Origin’s emissions performance Pacific LNG. Of these emissions,
for Energy Markets, on an operational about half are methane emitted to the
control basis is shown in Table 3. atmosphere when reported as carbon
dioxide equivalents. Within Australia
Pacific LNG, methane emissions from
venting and leaks is estimated to equate
to approximately 0.1 per cent of FY2017
production from operated areas. The
breakdown of flaring, venting and leaks
is reported in Table 5.
Table 3 Table 5
GHG EMISSIONS - ENERGY FY2017 FY2016
MARKETS - OPERATIONAL
CONTROL BASIS (kt COZ-e) FY2013 FY2014 FY2015 FY2016 FY2017 Flaring (kt COZ—e) 491 280
Scope 1 emissions (kt CO,-e) 12,411 13,387 15376 15,593 15,631 Venting (kt CO,-e) 425 493
Scope 2 emissions (kt CO,-e) - - 109 229 174 Leaks (kt CO,-e) 26 22
Total Scope 1+2 emissions Total emissions
(kt CO,-e) 12,411 13,387 15,485 15,822 15,805 (kt CO,-e) 942 795
Table 4
GHG EMISSIONS -
INTEGRATED GAS
OPERATIONAL CONTROL 15 In line with the Queensland Petroleum and Gas
BASIS (kt CO,-¢) FY2013 FY2014  FY2015 FY2016  FY2017 (Production and Safety) Act 2004, all Australia
Pacific LNG's gas field infrastructure is routinely
Scope 1 emissions (kt Coz-e) 1,249 1,544 1,539 1,382 1,564 surveyed for methane leaks. Estimates of
emissions volumes are undertaken in accordance
Scope 2 emissions (kt COz-e) - - 282 1,025 1,586 with approved methodologies outlined under the
Commonwealth National Greenhouse and Energy
Total Scope 1+2 emissions Reporting (NGER) scheme.
(kt Coz—e) 1,249 1,544 1,821 2,407 3,150 These emission estimation methodologies

13 Calculated using the Australian Energy Market
Operator’s (AEMO) approach; that is, intensity
of Scope 1 + Scope 3 emissions.

14 Calculated as a ratio of total emissions to total
sent out energy for the reporting period using
Scope 1 + Scope 3 emissions. Source: AEMO,
Carbon Dioxide Equivalent Intensity Index results.

include the use of emissions factors, engineering
calculations and direct measurement
approaches. The estimation of emissions from
CSG infrastructure is routinely reviewed,

and if necessary revised, to ensure accurate
emissions estimates.

16 Including as upstream operator
of Australia Pacific LNG,

17 Includes emissions from flaring, venting and
leakage calculated using regulatory methods
outlined for the NGER Scheme and New Zealand
Emissions Trading Scheme. These emissions
are included in Origin’s Scope 1 emissions
as reported to the NGER schemes.
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The most recent independent study of
emission estimation methodologies in
Australia was carried out by the CSIRO,
which confirmed that our current

estimation practices are appropriate.

Emissions can also occur naturally from
the surrounding landscape.

Venting

Intermittently, operations experience
disruptions to production that are
triggered by inbuilt safety systems.
These systems protect people and
equipment. When disruption occurs,
there are established operational
practices in place to manage gas in
the infrastructure.

In some circumstances there is a need

to relieve pressure in the system by
releasing gas. This can be done by venting
through engineered release points such
as high point vents, pressure safety valves
and from gas-pressured control valves.
Emissions are calculated using emission
factors and reported annually under the
National Greenhouse Energy Reporting
Act 2007 (NGER Act).

Flaring

As an alternative to venting, gas can also
be released by burning the methane

in specially designed flares within the
infrastructure, in a process known as
flaring. Flaring converts methane to
carbon dioxide, which is a less potent
GHG than methane. We measure
emissions from these practices using
calibrated flow meters and report them
annually under the NGER Act.

We have been working

with the CSIRO and other
scientific experts in our areas
of operations to research
landscape emissions and
understand where changes
might be attributed to gas
development activities

Leaks

Gas can leak from the infrastructure,
particularly at pipe joints and valves. In
line with the Queensland Government’s
regulatory requirements, Australia
Pacific LNG's gas field infrastructure is
regularly surveyed for methane leaks.
We use emission factors to estimate leak
rates and these factors are periodically
reviewed in light of available scientific
literature to increase the accuracy of our
annual reporting under the NGER Act.

Methane emissions
from the landscape

Most hydrocarbon-producing basins,
including the Bowen and Surat basins
that host the major Queensland CSG
fields, have naturally occurring methane
in the landscape.

These methane emissions have

occurred for millennia, but there