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Messages
From the President

Energy security was a key focus of another recent IGU
virtual event. A webinar on March 4 marked the launch of
our report: Transitions toward Clean and Reliable Power
Systems. A Case Study from Ontario, Canada.
Ontario, Canada’s largest province, replaced a
quarter of its power generation capacity in under a
decade, eliminating coal, pioneering conservation,
and restructuring the market. The report highlights the
important role gas played in helping create a clean and
reliable energy system
The role of gas in growing economies and the direct
economic stimulus associated with major projects in
these countries will be the focus of two webinars to be
hosted by the IGU over the next two months. The first
will be held on March 24 and will focus on the eastern
regions of Australasia, and the Middle East. The second

Dear reader,

‘western’ edition will be held on April 8 and will focus on
Europe, Africa and the Americas. For detailed programs

Welcome to this third issue of the Global Voice of Gas,
the digital magazine of the International Gas Union. As

and how to access the webinars see the following page.
This online activity highlights our commitment to

the opportunity to meet face-to-face still remains very

remaining part of the global conversation in these

limited, our digital outreach has to you has never been

challenging times. Nonetheless, we are certainly

more important.

looking forward to the time we can meet face-to-face,

In this world of virtual meetings, three recent
virtual events highlighted the IGU’s continued active
participation in the global energy discussion. On
February 25 I was pleased to present at the Nigeria
Gas Association’s International Conference. Nigeria
is a great example of a country that has benefitted

including at the World Gas Conference Daegu, Korea in
May 2022.
In the meantime, I thank you again for the
opportunity to maintain our digital dialogue.
I hope you find this edition of Global Voice of Gas
informative and engaging.

from the development of its natural gas resources
supporting its economic development through wider

— Professor Joe M Kang

use of gas in its community.

President, International Gas Union

Indeed, across Africa the energy needs are
enormous and urgent and natural gas is playing a
critical role in energizing the continent. Gas is a safe,
sustainable, reliable and affordable fuel.
Our Deputy Secretary General Andy Calitz spoke
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Every quarter the Global Voice of gas is sent directly
to over 25,000 industry stakeholders around the

to the CERAWeek Conference panel “Gas and the

world and is also available on our website and social

Decarbonization Agenda.” Andy, who joined Baker

media channels. Each edition brings to the global

Hughes and Enbridge, described our members efforts

gas community new insights and analysis of key

in reducing their GHG footprint and the need to balance

developments impacting global gas markets and the

policy discussions between energy security/reliability

key role our members and industry are playing in a

and climate change.

sustainable energy future.
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IGU GLOBAL VOICE OF GAS WEBINAR SERIES

The role of gas on
the road to recovery
Webinar | Wednesday 24 March, 2021
8am GMT | 4pm China Standard Time

On 24 March 2021 the International Gas Union will host
the ﬁrst of two webinars focused on the economic
importance of gas industry projects to economic recovery
and ongoing economic development. The ﬁrst session will
be focussed on the regions of Asia, Australasia and the
Middle East – where natural gas is playing a vital role in
delivering sustainable and secure energy supply while
creating opportunity for producers and consumers alike.
Opening comments by IGU President Joe Kang.
Moderated by Professor Paul Stevens,
Chatham House, London

Panelists:

Iván Martén, Senior Partner Emeritus, BCG

Register
For more information and
details, please contact:
Matthew Doman,
IGU Director, Public Aﬀairs
+61 421 888 858
mdoman@igu.org
@IGU_News

www.igu.org

Shigeru Muraki, Executive Advisor, Tokyo Gas
Konstantin Limitovskiy, VP Investment Operations,
Asian Infrastructure Investment Bank
Tang Shanhua, Deputy General Manager,
Production and Operation, PipeChina
Ajay Shah, VP Shell Energy Asia
Hazli Sham Kassim, IGU Regional Coordinator, South &
Southeast Asia and President, Malaysian Gas Association
Save the Date: A second webinar focusing on Europe,
Africa and the Americas will be held on Thursday 8 April

About the International Gas Union (IGU)
The International Gas Union (IGU) was founded
in 1931 and is a worldwide non-proﬁt
organisation aimed at promoting the political,
technical and economic progress of the gas
industry. The Union has more than 150
members worldwide on all continents,
representing approximately 95% of the world
gas market. The members of the IGU are
national associations and corporations within
the gas industry worldwide. The IGU organises
the World Gas Conference (WGC) every three
years, with the forthcoming WGC taking place
in Daegu, Korea, in June 2022. The IGU's
working organisation covers all aspects of the
gas industry from exploration and production,
storage, LNG, distribution and natural gas
utilisation in all market segments. www.igu.org

Editors’ Note

W

elcome to the third issue of Global

Turning to the upstream sector, Argentina’s

Voice of Gas (GVG), an International

Vaca Muerta shale basin contains huge reserves of

Gas Union publication, produced in

unconventional hydrocarbons, but as we discuss

collaboration with Natural Gas World, that sets a

in this issue, policy preferences and infrastructure

new standard in communication for the natural gas

constraints pose a challenge to development.

community worldwide.

Egypt is meanwhile making significant progress

The global natural gas industry has continued its

in commercialising its offshore reserves. It is

recovery from the difficulties created by Covid-19

simultaneously looking to ramp up LNG exports,

last year. Vaccines are reaching an increasing

using domestic and potentially third-party gas, and

number of vulnerable people and second-wave

wants to expand gas share at home as well.

lockdowns are being eased, helping to restore
economic performance.
A plunge in temperatures in Asia during

LNG is emerging as a truly global maritime fuel,
providing shipowners with an affordable, convenient
and realistic means for addressing their emissions.

December and January demonstrated the need

This is why we devote a section of this edition

for stable and affordable energy supply. So too

to the rise of LNG bunkering. We explore LNG’s

did winter storms that swept across the US in mid-

environmental credentials, its advantages versus other

February, wreaking havoc in areas like Texas, which

shipping fuels, the recent expansion in LNG bunkering

suffered widespread power outages.

infrastructure, the evolution in LNG engine design and

Australian gas exporters weathered a volatile
2020, but as we look at in this issue, they are now

the key regulatory changes that shipowners face.
Another special focus in this edition is the

relishing stronger prices and buyers’ renewed

Canadian natural gas industry. Canadian LNG is

appetite for term contracts. However, the industry

finally inching forward after nearly two decades of

will need to work with regulators to ensure the gap

fits and starts amid regulatory uncertainties and

between domestic and export parity prices continues

changing markets. The first large-scale projects are

to narrow.

now making ground, potentially ushering in a new

US developer Sempra Energy took the industry’s

era for the country’s beleaguered gas industry.

only final investment decision on new liquefaction

We also look at the various micro-LNG projects

capacity in 2020, at its Energia Costa Azul scheme in

taking shape in Canada, and the prospects for LNG

Mexico. We assess why this unique project has gone

bunkering there. In addition, we investigate the

ahead while many others floundered. This issue also

natural edge Canada has in carbon capture and

features an interview with Sempra LNG CEO Justin

storage, which if exploited would help the country

Bird, who offers some insight on the exporter’s

lock away emissions and produce clean hydrogen

broader strategy.

energy for industry.

On the other side on the industry there is
Vietnam, which is developing a raft of LNG-to-

— Matthew Doman

power initiatives as it seeks to bolster the role

Interim Public Affairs Director, IGU

of gas in its energy mix. As we investigate, gas is

7

taking away ground from dirtier coal-fired capacity

— Joseph Murphy

in the country.

Editor, Natural Gas World
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Events
Liquefied Natural Gas - www.lng2023.com -and the
announcement last month of Canada as the host of
IGRC2024, the International Gas Union Research
Conference, completes the pro-active approach from
the IGU that provides certainty for the next edition of
each of the three of IGU’s global industry events.
Each of our hosts has moved quickly to create
innovative ways to engage with the industry
across 2021 and I encourage you to visit examples
including the WGC Explores interview series and
the launch of ClubLNG.
Following WGC2022 Daegu, LNG2023 St
Petersburg and IGRC2024 Banff the IGU has also
re-scheduled WGC2025 Beijing and LNG2026
Doha, and last December announced WGC2028
will be in Milan.
If you want to know more about the IGU’s

From the IGU
Events Director

portfolio of global gas events email me, Rodney Cox,
IGU Events Director.

Events by the Numbers
1931 and 0:

RODNEY COX
Director of
Events, IGU

1931 saw the 1st International Gas Conference in
London at which 0 women participated. The current
IGU Vice President, Ms Li Yalan, is the first woman to
hold the role ahead of assuming the IGU Presidency
in May 2022.
13 and 53:

It is very pleasing to hear the positive feedback

13 countries have hosted the LNG Events Series

from some of our major supporters and our

across 53 years. Russia will be the 14th host country

members following the rescheduling of the World

at LNG2023

Gas Conference – www.wgc2022.com. For many
the World Gas Conference is a critical part of their

16 and 1:

business planning, taking advantage of the face-

In hosting the 16th IGRC Oman was the 1st Middle

to-face meeting opportunities with policy makers,

East Country to do so. Banff will host the 17th IGRC

customers, suppliers and their peers, and a May

in 2024, the third time Canada will do so.

2022 WGC allows them to plan with more certainty.
The subsequent re-scheduling of the
International Conference and Exhibition on
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WGC2022 to Lead the Sustainable
Energy Future Discussion for the
Global Gas Industry

For more even thought-provoking and inspiring
conversations that matter within the gas and energy
sector, visit our WGC Explores interview series. In
the latest edition, IGU’s Matthew Doman speaks to
Timothy Egan of the Canadian Gas Association and
Orlando Cabrales Segovia of the Colombian Natural
Gas Association where they share their insights

Momentum for WGC2022 continues to build with the

on the significant developments of natural gas in

launch of the Current Debates program which will

their regions, the importance of energy access,

be presented by influential industry leaders in gas,

energy affordability and the impact of the new US

energy, renewables and sustainable futures under

Administration on the industry sector and more.

the theme A Sustainable Future – Powered by Gas.

Join the thought leaders and industry

Topics include the state of the global climate action

commercial and technical experts from across the

under the Net-Zero Challenge, global LNG market

global gas industry at WGC2022 in Daegu, South

dynamics, the continuing role of new technologies to

Korea, May 23-27, 2022. For enquiries contact us

meet decarbonization goals, the impact of Covid-19

at info@wgc2022.org. You can also keep up to date

on the future energy demand, and so much more.

via our social media channels on LinkedIn, Twitter

Plus, in these times of uncertainty and

and Facebook.

opportunity, it’s even more important to make your
contribution. Take advantage of the opportunity
to share your knowledge and drive the energy
conversation forward, face to face, by submitting
your Call for Papers Abstract before the deadline on
27 September 2021.
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LNG2023 launches ClubLNG
As we look ahead to LNG2023 St Petersburg, we are excited to
announce the launch of ClubLNG; an online portal brought to you
the International Conference and Exhibition on Liquefied Natural
Gas ahead of LNG2023, St Petersburg. Join us at ClubLNG to
learn, engage and contribute to the future of our industry.
Only at ClubLNG will you receive these exclusive benefits:
• LNG Events Series Archive – a fully searchable resource of

Canada to host
IGRC2024, the 16th
International Gas Union
Research Conference.
A key reason in Canada’s successful bid to host

over 1,000 papers and posters from every event since LNG 1

IGRC2024 were the innovations submitted by the

Chicago in 1968 – the ultimate resource

Canadian Gas Association (CGA). CGA intends

• Insights from the Experts – A series where our Programme

to move beyond the event’s traditional focus

Committee of 40 global LNG experts explore key innovations

on research to look at expanding across the

from our archive to enrich our potential future

scale of technology readiness levels to include

• Have Your Say - help shape the programme for LNG2023 and
also engage with the experts in our online sessions
• Be the First to Know - What’s new for LNG2023, St Petersburg

demonstration and deployment. As a practical
example, CGA’s Natural Gas Innovation Fund
provides many opportunities to showcase the
cleantech development that is advancing to support

Saint Petersburg, Russia is home to the biggest natural gas
producer in the world, PJSC Gazprom and now host to the world’s

the sector globally.
There will be clear streams of activity structured

major LNG industry event so join us as we celebrate our 20th

around key themes related to the global natural

edition, LNG2023 July 3-7, 2023. For enquires contact at us

gas industry: emissions management through the

info@lng2023.ru and follow us on Twitter and Linkedin.

value chain, alternative gaseous fuels (hydrogen,
biomethane), gas-electric integration, reliability
of delivery, affordability, accessibility and
LNG, among others. With these topics, we can
demonstrate the value proposition gaseous energy
provides around the world.
Later this year the IGRC2024 team will begin
to rollout a range of online initiatives and activities
leading up to the main event in order to leverage
the networking, information sharing and learning
opportunities available. For preliminary enquires
contact info@cga.ca

10

G LO B A L VO I C E O F G A S

MARCH 2021

Regional Update

North East Asia &
Australasia

China has been relatively successful at keeping
Covid-19 under control, which led to a recovery in
manufacturing activity.

GRAEME BETHUNE
Chairman, Australian Gas Industry
Trust, IGU Regional Coordinator,

Regional LNG supply was also impacted by supply

Australia

constraints, such as Panama Canal congestion and
unexpected disruptions to a number of regional
LNG projects.

Covid-19 was not the only shock to hit the regional
gas market in 2020.

Chinese LNG imports in December were up by 15% on

Record low temperatures in the winter led to
countries in North Asia vying for additional supplies
of LNG towards the end of the year, sending gas
prices soaring.

November. Similarly, Japanese imports were up by 28%
and Korean imports by 19%.
The spike in LNG spot prices was relatively short-lived.
By February 27 the Platts JKM marker was down below
$6.00/mn Btu.

Beijing recorded its coldest December day in 42 years,

Consumption trends are more mixed across
the region.

and Seoul its coldest December in 30 years. With tight
LNG supplies, Japanese electricity prices soared to alltime highs, raising fears of blackouts. Delivered wholesale
gas prices at factories and filling stations in northern

Chinese gas consumption reached 325bn m3 in 2020, a 6%

China peaked at more than $27.50/mn Btu ($948/’000 m )

increase on 2019, making China the world’s third largest

on December 21. Asian LNG spot prices reached record

gas consumer, but natural gas still only constituted 8.8%

levels of over $30/mn Btu in mid-January.

of China’s primary energy consumption. Total gas imports

3

increased by 5%, reaching 138bn m3. China is the world’s
Cold weather was not the only factor driving prices.
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Japanese gas consumption in the first 11 months
of 2020 was down by 3.4% from a year earlier.
Japan imported 76mn mt of LNG in 2020, down by
4%. However, Japan remained the world’s largest
LNG importer. Korean LNG imports in 2020 were
down by 1%, largely due to the impact of Covid-19
on industry. Australia maintained its LNG exports
at 78mn mt and remained the largest supplier to
China and Japan and the second-largest to Korea.

Important policy developments continue to
develop in sometimes opposite directions.
In China, authorities have published an energy
white paper, Energy in China’s New Era, and the
government has cracked down on any monopoly
pricing behaviour by energy suppliers.
Following the announcement by the Japanese
Prime Minister, the Japan Gas Association has
announced that the gas industry will target net
zero emissions by 2050.
The Australian gas industry, as represented by the
upstream industry association, has announced a
similar commitment.
The South Korean government has released
its Ninth Basic Plan for Electricity Supply and
Demand 2020-2034, under which LNG is
proposed to achieve a 32% share of the power
mix, up from the current 26%. South Korea has
also unveiled its strategy to achieve carbon
neutrality by 2050.

in North Asia, the New Zealand Climate Change
Commission has proposed a ban on new gas
connections into homes from 2025. The New
Zealand gas industry regulator has announced an
investigation into the security and certainty of the
country’s natural gas supply.

12
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In contrast to the support for gas development

R E G I O N A L U P D AT E

South &
Southeast Asia
HAZLI SHAM KASSIM
President, Malaysian Gas Association,

Energy demand in Southeast Asia is set to grow
rapidly despite the setbacks created by the Covid-19
pandemic, with coal continuing to play a strong role
through to mid-century.

IGU Regional Coordinator, Malaysia
Overall demand increased by 80% since 2000, with millions
of new customers having gained access to electricity.

India is expected to lead in energy demand growth
over the next 20 years.

On November 19, 2020, at the 38th ASEAN Energy
Minister (AMEM) meeting, the leaders pledged to continue
accelerating the region’s energy transition towards a

The International Energy Agency published its India Energy

sustainable energy future, despite the challenges posed

Outlook 2021 in February. It includes a scenario called India

by the pandemic to the global energy sector and overall

Vision Case (IVC) based on a rapid resolution of today’s

economic growth.

public health crisis and a more complete realisation of
India’s stated energy policy objectives, accompanied by a

Published in the same month, the 6th ASEAN Energy

faster pace of economic growth, than in the Stated Policies

Outlook (AEO) outlined four possible energy transition

Scenario (STEPS).

scenarios towards 2040. AEO is regarded as one of the
most important documents to support ASEAN energy

In the IVC scenario, natural gas helps displace coal in

policy and planning. ASEAN’s regional target is to

power generation per India’s aspiration to become a gas-

expand renewable energy from 13.7% in 2017 to 23% of

based economy. Gas is currently only 6% of the country’s

total primary energy supply by 2025. This will involve

energy mix.

expanding renewable capacity from 61 GW in 2017 to 220
GW in 2025.

Affordability has been a key challenge for gas demand
growth – partly caused by market design and complex

Even with such an ambitious target, fossil fuels are still set to

tariff structure. Nevertheless, investment in infrastructure

dominate, rather than be taken away from the region.

is expected to double demand in industry and city gas
distribution under the IEA’s STEPS scenario. In the IVC

As the region pushes for increased electrification across all

scenario, gas consumption in the power sector is expected

its member states, power will be one of the biggest drivers

to displace significant amounts of coal.

in ASEAN energy demand and is expected to account for
27% of the total final energy consumption by 2040. With the

Ample international LNG supply is expected to support

region currently importing 40% of its primary energy supply,

India’s plans for a gas-based economy. By 2023, LNG

ASEAN is taking steps to increase the use of diversified

terminals capable of importing 58.5mn mt/yr of gas are

local resources. As such, coal will continue to feature

expected to be in operation. By the same year, India’s largest

prominently in the region’s energy mix in 2040 in all four of

natural gas company GAIL expects to be using all the LNG it

the AEO’s scenarios, leaving ample opportunity for more

secures from the US to meet local demand instead of selling

fuel switching to gas and reducing emissions by half and air

it overseas.

pollution to a minimum.
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Singapore takes environmental lead with
Green Plan 2030.

(ASCOPE), a council comprising representatives from the
respective national oil companies or authorities.

Also in February, Singapore announced its Singapore Green

One of the most significant initiatives of ASCOPE is the Trans

Plan 2030. The ten-year plan is a sustainable development

ASEAN Gas Pipeline (TAGP) The project aims to “establish

agenda with firm actions, aimed at setting a course to

interconnecting arrangements of electricity and natural gas

achieve net zero emissions, as soon as possible.

in ASEAN” to ensure greater security and sustainability of
energy supply in the region.

The plan acknowledges the importance of natural gas as the
backbone of Singapore’s supply security and commits to

TAGP currently connects six countries and consists of 13

increasing efficiency with each new generation of gas-fired

cross-border pipelines and nine regasification terminals in

power plants to further reduce emissions. In addition to

five countries with a total capacity of 38.75mn mt/yr. The

increasing solar energy capacity fivefold to 2 GW by 2030,

latest construction of one additional small-scale 0.9mn mt/

Singapore will also import green electricity from its neighbours.

yr LNG terminal will supply gas to 350-MW and 400-MW
power plants in Thilawa, Myanmar.

Singapore currently enjoys one of the highest electricity
system reliability performance ratings in the world.

Energy Ministers at the 38th ASEAN Energy
Ministerial (AMEM) emphasised the continuing
importance of natural gas in the region’s cleaner
energy future and the need to continue the pursuit
of a common gas market for ASEAN by enhancing
connectivity and accessibility of gas and LNG.

Where investment in pipeline infrastructure becomes a
challenge, the region is looking to provide virtual pipeline
system (VPS) solutions. VPS solutions, such as smallscale LNG (ssLNG), suit the geographical challenges in the
region, both on the mainland and on its more than
20,000 islands.
Strategically located along one of the busiest maritime routes
in the world, ASEAN is increasing its development of LNG

Regional policies and collaboration on oil & gas in ASEAN

bunkering infrastructure to meet increasing demand, which is

is deliberated through the ASEAN Council on Petroleum

expected to reach 3-5mn mt/yr by 2030.
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The Middle
East & Africa
KHALED ABUBAKR
Chairman, Egyptian Gas Association.
Executive Chairman, TAQA Arabia and
IGU Regional Coordinator, Egypt

Middle East & Africa countries are among the key
players shaping the nature of the natural gas industry
and trade worldwide.

The preparation for the first gas exports in 2022 from
the Eni-operated Coral South floating LNG project in
Mozambique.

Proven gas reserves exceeding 90,529bn m3 (as of early

Anadarko’s FID announcement on its Area 1 Mozambique

2020), the two regions together account for 45.5% of the

LNG onshore export terminal project.

world’s proven gas reserves.
Total’s launch of the Egina floating production, storage and
The Middle Eastern gas market can be roughly

offloading (FPSO) vessel in Nigeria.

segmented into:
Nigeria plans to push CNG as alternative transport fuel to
• The Gulf Cooperation Council (GCC) countries—Bahrain,

reduce reliance on high-sulphur gasoline. The government

Kuwait, Oman, Qatar, Saudi Arabia, and

hopes to get up to 1mn vehicles converted from gasoline to

the United Arab Emirates (UAE)—are wealthy, major oil

CNG by the end of 2021.

exporters. Qatar, the UAE, and Oman also export LNG.
Africa has a vibrant LNG development infrastructure, but
• The Levant or Eastern Mediterranean includes Egypt,

exports continue to outperform domestic market development.

Jordan, Israel, and the Palestinian territories, Syria,
Lebanon, and Cyprus. Egypt, Israel, and Cyprus have

The Tema LNG facility in Ghana continues to gain financial

all made significant offshore gas discoveries in recent

traction, with the Emerging Africa Infrastructure Fund (EAIF)

years and are proceeding to develop pipeline exports

recently approving a $31mn loan with a 10-year term to Access

to each other and Jordan, while Lebanon is exploring

LNG, a provider of specialist floating LNG infrastructure.

the same basin, and Gaza (Palestinian territory) has one

Africa confirmed itself as a global exploration
hotspot with key projects primarily from West
and East Africa advancing to exploration and
development including.

Angola has also moved forward with the development of
two of its largescale oil and gas infrastructure projects. It
launched a $60mn oil platform project and is building a gas
processing plant with a 4.13bn m3/yr capacity.
The IOCs will focus on areas where there is potential for
growth and where oil and gas can be produced at low cost

BP’s final investment decision (FID) on the Greater Tortue

and high profits, maximising cashflow. At this stage the East

Ahmeyin (GTA) development between Mauritania and Senegal.

Med, including Cyprus, does not fit into this.

15
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undeveloped offshore gas field.

R E G I O N A L U P D AT E

Russia, Black Sea and
the Caspian Area
MARCEL KRAMER
President, Energy Delta Institute, IGU
Regional Coordinator, the Netherlands

Gas markets in 2020 were affected by nearunprecedented developments in demand and
pricing, but some important nuances are in the
details for the region.

operation for the Power of Siberia 1 enabled exports to China above the contractual volumes. These exports are
projected to grow significantly over the next several years.
For Nord Stream 2, some 70 km are left to build (as per mid-

Gazprom’s gas production fell from 500bn m3 in 2019 to

February 2020) of the total 1,200 km length.

452bn m last year, whereas exports also saw a 10% year3

on-year drop to about 180bn m3.

Domestic gas infrastructure/pipeline expansion receives
considerable focus. This is partly necessitated by the

The decline in Gazprom exports in 2020 was not that

development of new fields and production-transport and

unusual when seen in a historical perspective. It was the net

storage centres which are built in connection with export-

effect of a range of factors, such as the impact of Covid-19

driven projects and also with the aim of further increasing

and weather on demand, falling EU gas output, increased

gas access to domestic consumers.

LNG imports into Europe and flows in and out of storage. In
fact, in 2020 Gazprom produced at a level well above the

The recently inaugurated Turk Stream pipeline system now

2015-2019 annual average.

supplies gas to Turkey and to six EU countries in South East

Reserves continued to expand for the 16th year in
a row and production capacity continues to be well
above actual production levels.
Strategic gas production regions for the long term include
the Yamal Peninsula, Eastern Siberia, the Far East and the
Russian Continental Shelf. Gazprom accounts for almost 70%

Europe, where new cross-border interconnections have been
put in place.

Decarbonisation, sustainability and Paris agreement
were a key topic of discussion of Gazprom’s top
representatives, other Russian energy experts, and
senior officials with counterparts from a range of
other countries and the European Commission.

of total Russian gas output and 12% of global gas production.

Infrastructure expansion, a key to underpinning E&P
profitability, continues.

A Russia-EU high-level dialogue about the “EU Green Deal”
and a major conference organised by the Russian Gas
Society were among the recent events which may lay the
ground for further exchange and possibly some cooperation

Design and survey work for the second phase of the Power

projects towards further strengthening the role of gas in the

of Siberia pipeline system has started. The first year of

sustainability of energy production, transport and end-use.
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Europe

creating a new southern route for Russian gas to Bulgaria,
Serbia and Hungary. Finally, the Krk terminal in Croatia –
developed also with the support of European funding – was
recently inaugurated.

ANDREA STEGHER

These projects will pave the way to further improve regional

Senior Vice-President, Snam, IGU

integration, foster security of supply and allow gas to

Regional Coordinator, Italy

positively contribute to the decarbonisation path especially
in South-Eastern Europe countries, where coal still plays a
substantial role in power generation.

2020 has been an exceptional year for European
gas. Demand, which was projected to be strongly
suffering from the effects of Covid-19, has
diminished, but in a limited way, with gas prices
recovering from around €5/MWh lows to the €20+/
MWh (around $255/’000 m3) registered at year-end,
with a spike early in 2021 in connection to the Asian
LNG demand surge.

More than in the past, the time has come for the gas
industry to speak out and be an active contributor to
all these ongoing discussions and best shape doable
pathways with a broad mix of options to support the
Net Zero target by 2050.
Speaking about emissions’ reduction, Europe is targeting a
crucial year on many dossiers which involve gas – or better
said – gases, as biomethane and hydrogen are already part

Gas power generation has seen a 4% reduction, in line

of a combination that will require low carbon and zero

with total electricity reduction, but it has substantially

carbon energy sources.

outperformed coal (-20%), thanks to its increased
competitiveness, given the higher CO2 prices (with EU ETS

The “Green Deal” is the key of European multifaceted

February).

the pandemic and the European gas industry is well

reaching record levels of more than €35/mt CO2 in early

approach to ensure a solid economic growth after
positioned to take the opportunity and be a partner in this

Gas flows have also further demonstrated the European

challenging path with all relevant stakeholders, combining

increasing role as a balancing hub for the global gas trade, with

the well-established energy delivery to all consumers in

LNG dynamics and underground gas storage utilisation very

an economically sustainable manner and the additional

closely correlated in a context of increasing price volatility,

efforts to promote technological developments on both gas

which will be the dominant element in markets also in 2021.

utilisation (e.g. in the road transport and marine sector) and

The start of the new year has seen the start of new
gas infrastructure in South-South East Europe.

improving the economic viability and technical optimisation
of new solutions like CC(U)S or hydrogen.
Importantly, methane emissions will draw additional

The Trans Adriatic Pipeline (TAP), connecting Azerbaijan (via

operational attention after the launch of the European strategy

TANAP in Turkey) to Italy, via Greece and Albania, was put

and the OGMP2.0 (Oil and Gas Methane Partnership Initiative).

into operations in December 2020, with some initial effects
on hub price convergence between the Italian PSV and Dutch

2021 will also focus on Carbon Border Adjustment

TTF and limited export flows from Italy towards continental

Mechanism (CBAM) proposals to address risks of “carbon

Europe. In addition, Balkan Stream was also finalised,

leakages”.
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7th IEF-IGU Ministerial Gas Forum
Calls for Greater Solidarity and
Holistic Solutions on Energy
Transition, Climate Change, and Paris

Joseph McMonigle, Secretary
General of the IEF and Tengku
Muhammad Taufik, President & Group
CEO of Petronas spoke about the
importance of LNG role and natural gas
in providing reliable, sustainable and

T

he International Gas Union (IGU), in

organisations to the first ever virtual

affordable energy supply for economic

collaboration with the International

Ministerial Gas Forum.

recovery. Tengku Taufik also highlighted

Energy Forum (IEF), successfully held

The Malaysian government’s

Petronas aspiration to achieve Net Zero

a high ranking 7th IEF-IGU Ministerial

incredible effort, supported by the

Carbon Emissions by 2050 as part of its

Gas Forum 2020 on December 3, 2020.

Malaysian Gas Association (MGA) ,

holistic approach towards a low carbon

The Government of Malaysia played an

brought to fruition an engaging digital

pathway and a sustainable future.

instrumental role in delivering a successful

forum, which became one of the most

summit, with the Economic Planning Unit

highly attended by top industry and

Tan Sri Muhyiddin Mohd Yassin in

of the Prime Minister’s office taking the

government leaders in the history of this

his inaugural address, called for gas

lead. This was the first time the forum was

event. The pandemic may have upended

players to re-focus their efforts in five

held in the Southeast Asia Region.

the global travel movement, but the

areas: capital efficiency, supply-chain

virtual forum enabled tremendous

optimisation, downstream market

together with Mr. Joseph McMonigle,

participation from delegates across

development, de-carbonisation,

Secretary General of the IEF welcomed

the globe, exchanging ideas about key

and digital & advanced analytics. He

the 12 energy ministers and other

opportunities, challenges, and future of

stressed that those are the keys for

high-level delegates comprising

the gas industry in the region that is a

the industry to grow its competitive

industry leaders and heads of global

driving force of global demand.

advantage amid a volatile market.

IGU President, Professor Joe Kang,

Malaysia’s Prime Minister H.E.

Dato’ Sri Mustapa Mohamed,
Malaysia’s Minister of Economy in
the Prime Minister’s Department, was
accompanied by Hazli Sham Kassim,
President of the MGA, on the main stage
chaired two panel sessions with IEF and
IGU. In his welcome address, Dato’ Sri
Mustapa Mohamed pledged Malaysia’s
commitment to play an active role in
global gas advocacy and participate in
charting its future direction. Engaging in
meaningful dialogue platform, such as
the Ministerial Gas Forum, in addressing
the critical issue of energy poverty
whilst taking into serious consideration
global environmental concerns, will
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in Kuala Lumpur. His Excellency co-

enhance the efficiency in the production
of natural gas demand and encourage
competition to create a more competitive
gas market and secure energy
affordability. Global industry players
need to aggressively engage and adapt
to changing policies and investment
landscapes through a fuel-switching
agenda to meet future demand.
The new realities of opportunities
and issues between the gas producers
and consumers have urged the
importance of regional collaboration
on gas.   More important than ever,
industry players need a constructive
platform like IEF-IGU Ministerial Gas
Forum to engage better communication,
positive stories of gas playing a critical
the global media. The press conference

stability and security of energy supply in

was moderated by Rosman Hamzah,

global gas markets.

Secretary General of MGA.

The two-panel sessions were

In the 12-point concluding statement

role in the energy transition.   
To ensure a success story of the
energy transition, the Gas industry
will need to play a more proactive

innovatively timed and staggered, in

released immediately after the forum,

role in supporting the government in

order to ensure participation from all

IEF and IGU recognised that the

formulating policies that benefit both

corners of the globe.

Covid-19 pandemic has shocked

the public and the industry.   For

demand for natural gas but saw

example, in developing its National

Opportunities in Growing Gas Markets:

opportunities for it to play an important

Energy Policy, the Malaysian

Producer-Consumer Perspectives on

role in fuelling economic recovery

Government engages the gas

New Realities was held at 8:00 am

and the energy transition towards a

industry. This resulted in an

UTC and focused on the Asian region

sustainable future. For this to happen, it

enhanced role of gas in addressing

participants. Panel Session 2, themed

requires greater solidarity amongst the

energy trilemma and ensuring long-

Market Signals & Policy Pathways:

industry players and holistic solutions to

term energy security, accessibility,

Investment and Innovation on the Road

energy and climate policy challenges.

affordability and sustainability.

Panel Session 1, themed

to Recovery was held later in the day,

Despite the drastic impact of

In response to the global gas

and allowed delegates from the Americas

Covid-19 on energy consumption and

market’s current volatility, the forum

to join, while delegates based in Europe,

economic activities, gas continues

provides an important platform to help

Middle East and Africa were able to

to play a vital role in investment

the industry overcome global challenges.

attend both sessions conveniently.

and innovation, driving economic

A virtual press conference was

The forum is envisioned to continue

recovery.  This high-level strategic

playing a significant role in bringing

also held between the panel sessions.

discourse has successfully embraced

together both policymakers and industry

Dato’ Sri Mustapa, joined by Joseph

natural gas as a critical enabler in the

players to work collaboratively and

McMonigle, Hazli Sham and Luis

road of global economic recovery.

strategically, through an open and

Bertran, Secretary General of IGU,

Strategic energy plans and best practices

inclusive roundtable dialogue in the

responded to the questions fielded by

shared between the countries will

years to come.
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lead towards a shared goal of ensuring

Australia’s LNG
sector plans on
brighter future
The country’s natural gas
exporters have weathered
a volatile 2020 and are now
relishing stronger prices and
buyers renewed appetite for
term contracts. But challenges
still remain
ANDREW KEMP

Upstream and downstream developers found
themselves between a rock and a hard place in the first
half of 2020, as the coronavirus (Covid-19) pandemic
knocked the bottom out of the energy market. As
governments across Asia imposed lockdowns, demand
for oil and gas plummeted, hamstringing developer
confidence in multi-billion LNG projects in the process.
Australia was no exception, with leading
independent developers Woodside Petroleum and
Santos both deferring final investment decisions
(FIDs) on their Scarborough and Barossa projects
until 2021. Following a colder-than-expected
winter in the northern hemisphere, however, buyers
have been forced to rethink contracting strategies,

T
20

he Australian LNG sector has emerged

Pandemic’s pressure

from a tough 2020 with a renewed sense

The global response to Covid-19 was mass

of purpose. Projects that had been

lockdowns that crippled gas demand, resulting in

pushed to the back burner last year are, once

Indian and Chinese buyers declaring forces majeures

again, up for consideration amid the rally in oil

on LNG cargoes as onshore storages filled up and

and gas prices.

tankers were left moored offshore.
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boosting developer confidence in the process.

Australia’s LNG exporters managed to avoid the

LNG buyers being somewhat complacent with their

worst of this, increasing shipments by 2.2% year on

contracting profile after five years of net supply

year in 2020 to 78.7mn metric tons, according to

growth, and suggests that there is now unlikely to be

estimates by energy consultancy EnergyQuest. Even

any new volumes until either Mozambique LNG or

technical issues at Chevron’s Gorgon LNG and Royal

Qatargas’ expansion can come online.”

Dutch Shell’s Prelude floating LNG (FLNG) platform,

Woodside announced in January that the

which took production capacity offline at both

company was looking to reach an FID on Scarborough

facilities, were not enough to prevent the sector from

in the second half of this year, citing both an

shipping record volumes.

expanded supply contract with Germany’s Uniper

Nevertheless, while the country may have retained
its crown as the world’s largest exporter of the fuel for
a second year running, last year’s price collapse sent

Global Commodities as well as renewed interest from
Chinese buyers as reasons for optimism.
Zeng added: “[Potential] buyers have an incentive

LNG export revenue into a spin. With export revenue

to contract and are finding new volumes may not be

shrinking by 25.9% year on year in 2020 to A$36.1bn,

there for them.”

according to EnergyQuest’s estimates, some highprofile projects were inevitably deferred.

Santos, meanwhile, has indicated that finalising
offtake agreements for its Barossa development is

For example, Woodside and Santos both delayed

the last hurdle remaining before it can sanction the

FIDs on the A$16bn Scarborough and the US$4.7bn

project. Santos has already greenlit the US$235mn

Barossa projects respectively as they slashed their

Phase 3C infill drilling programme at the Bayu-

capital expenditure budgets in an effort to ride out

Undan field in the Timor Sea, which will feed the

the financial storm.

Darwin LNG project in the Northern Territory.

But while 2020 saw spot LNG prices for delivery

It is not just regional demand trends that stand

into northeast Asia drop below US$2/mn Btu, last

to determine the Australian LNG sector’s future,

year also witnessed a recovery that shocked many

with developers needing to weigh domestic gas price

buyers into rethinking their import strategies. This,

concerns against rising export capacity.

in turn, has opened the door for new Australian
project approvals.

Production
Australia is expected to produce and ship even more

Pricing volatility

LNG this year, with Zeng noting East Coast projects

Pricing agency S&P Global Platts reported in January

had already reported an uptick in production.

that the JKM benchmark for spot LNG prices for

spot LNG market and the seeming return of willing

record high of US$32.50/mn Btu. This was driven

term buyers, I would also expect to see buyers of

by a combination of winter temperatures across the

LNG nominate for 100% of their contracted annual

northern hemisphere as well as supply outages in

deliveries over coming years as their first course

Australia and Malaysia.

of action.”

Rystad Energy’s senior analyst for Australasia

Rystad upstream analyst Priyanka Choudhary,

upstream research, Jimmy Zeng, told Global Voice

meanwhile, pointed to a resolution of technical

of Gas (GVG) recent JKM price volatility indicated

issues at Prelude and Gorgon as likely to drive

that Australian FIDs were now being considered

production higher. Choudhary said: “Apart from the

against the backdrop of “a favourable LNG market”.

increase in production in the East Coast, a further of

He added: “This is due to the recent volatility

2-3mn mt/yr of production is expected to be added

we have seen with the JKM price pointing towards
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He said: “Given the recent tightness in the

delivery into Asian in February had surged to a
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But as exports rise, so too will the political

regulator’s report was released. “It is also the case

pressure on developers to provide more gas to the

that spot LNG cargoes are priced differently from

domestic market in order to deliver the government’s

longer-term LNG contracts, with prices realised by

“gas-led recovery”.

Australian LNG exporters significantly higher than

The Australian Competition and Consumer
Commission (ACCC) said in a report on February 16

domestic gas prices.”
Grattan Institute energy programme director Tony

that while domestic gas prices had fallen over the

Wood said the ACCC’s accusation that the industry

last year, Australian customers are still paying more

was not doing enough to ensure a “fair price” for

than export parity. The ACCC noted that price offers

domestic users was bad news for the industry.

for supply in 2021 fell from $8-14 per GJ in the
second half of 2019 to $6-8 per GJ by mid-2020.

He said: “LNG players do not want to sell spot
LNG cargoes overseas for less than they can receive
at home, but there are logistical constraints attached

Politics

to these shipments. There is not a single domestic

“We welcome the narrowing of the once-large gap

buyer who purchases gas in the quantities offered in

between domestic and export parity prices, but

a spot sale, often the result of another buyer opting

despite some improvement domestic customers are

not to take the cargo.”
more closely with the ACCC if it hoped to prevent

have not provided an adequate explanation as to

the government from being forced into acting

why this is the case, or why we should accept it.”

unfavourably toward exporters. He added: “The

Sims’ claims are contested by the Australian

government will eventually have to take a stand if

upstream industry, however. The ACCC report

the ACCC continues to issue reports that Australian

acknowledges that domestic gas prices continued

buyers are not getting a fair deal. If that happens,

to decline throughout 2020 to the lowest level since

then Canberra may have to adopt a more hardline

the second half of 2016, the Australian Petroleum

stance on the issue than it has previously.”

Production and Exploration Association (APPEA)

Australia’s LNG developers have several reasons

notes, urging the regulator to differentiate between

to look forward to 2021. The worst of the pandemic’s

spot gas markets and longer-term contract markets,

uncertainty is hopefully behind the global economy,

in which most Australian LNG is sold.

with economic recovery firmly on the agenda. Demand

“As the ACCC has itself noted on numerous
occasions, the LNG spot netback price is not
‘setting a level of gas prices in the east coast gas

22

He warned that the industry needed to work

Chair Rod Sims said in the report. “LNG producers

is recovering in Asia and buyers are beginning to
rethink their spot-market focused buying strategies.
But while developers chase opportunities

market or any other market in Australia,” APPEA

overseas, they would do well not to lose sight of the

CEO Andrew McConville commented when the

political challenges that remain on the home front.
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still paying more than overseas customers,” ACCC

Vietnam is developing a number of
LNG-to-power initiatives as it seeks to

A

have been proposed in Vietnam, which
is seeking to meet growing demand for

power while shifting away from coal use. Given
the country’s own gas output struggles – with the
Covid-19 pandemic slowing new investment into new
domestic production – and the increasing availability
of LNG on the global market, LNG-to-power appears
to be an attractive option for Vietnam. There are a
number of other factors to consider, however, some
of which complicate the path forward for these
projects.
“LNG-to-power projects are being carefully

bolster the role of gas in its energy mix,

evaluated at this stage and are dependent on the

but not all of these are set to succeed

renewables and storage outlook, grid investments

number of variables such as future demand growth,
and economics,” Wood Mackenzie senior analyst,

ANNA KACHKOVA
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Vietnam’s
LNG-to-power
ambitions

number of LNG-to-power developments

“Vietnam has a tendency to attract
more proposals than
it can execute.”
— Huyen Trang Vu, IHS Markit research analyst
“Over the next decade, as financing of coal-fired
power plants becomes increasingly difficult, gas-fired
power generation is one of the only alternatives to
meet growing power needs,” an IHS Markit research
“With the power demand expected to recover

analyst, Huyen Trang Vu, told GVG. “With ample

strongly at an average of over 8% for the next five

LNG supply that is available in the international

years, Vietnam needs to consider all options. LNG-

market, the price of using LNG to generate power is

to-power is a compelling option,” he said.

affordable especially given the hikes in power tariffs
over the last decade.”

Demand growth
Wood Mackenzie’s expectations of strong growth in

Challenges

power demand are echoed by others.

Even with these expectations that LNG and gas have

“We expect continued strong growth in the

however, proposed projects have a challenging path

pipeline for renewables development in Vietnam is

ahead and are not guaranteed to be built.

very strong, we see a continued need for new fossil

“Vietnam has a tendency to attract more

capacity additions, including gas-fired power plants,

proposals than it can execute,” said Vu. “There’s a

to meet the growing demand,” a Rystad Energy

long list of proposed projects with only a select few

analyst, Fabian Rønningen, told GVG.

being included into the Power Development Plan

Rystad’s base case forecasts a total of 11 GW

(PDP), which is the initial step for any project to

of new gas-fired capacity being added over 2021-

reach a final investment decision [FID]. Therefore,

30, though Rønningen noted that the consultancy’s

it is quite difficult to pinpoint exactly which projects

projections could be updated after Vietnam unveils

will materialise as the number of proposals heavily

its eighth Power Development Plan (PDP 8). As things

outweighs Vietnam’s requirements.”

currently stand, though, Rystad’s base case “leaves

Seven LNG projects were included in the previous

room for many of the currently proposed projects”,

PDP, according to Vu, but none have yet been built

according to Rønningen.

within the time frame set out.

The push to develop LNG-to-power is backed

“One out of the seven, the Thi Vai terminal,

by the fact that “shifting from coal to gas is a clear

owned by PetroVietnam Gas, is the only one under

policy priority”, according to an Oxford Institute

construction, albeit late,” said Vu. “The Nhon

of Energy Studies (OIES) senior research fellow,

Trach 3 and 4 power plant will eventually source

Martin Lambert. This comes even as the share

LNG through the Thi Vai terminal. The Hai Linh

of renewables in the power generation mix is set

LNG terminal was included in the gas master plan

to grow over the longer term. The consensus is

subsequently and this terminal is the front-runner to

that renewables alone will not be enough to meet

be the first LNG terminal in Vietnam.”

Vietnamese power needs – and indeed they come
with their own challenges, such as intermittency.

25

a significant role to play in Vietnam’s power picture,

power demand in Vietnam, and although the current
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Hai Linh is expected to enter service in 2021,
followed by Thi Vai in 2022. Further down the
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Hanoi

by the end of 2020. The final step in the decision-

V I E T

making process for the project is the finalisation
of a power purchase agreement (PPA) with the
Vietnamese Government. DOE said that negotiations
to finalise the 25-year PPA, which has a lifetime

N

value of roughly $50bn, have been ongoing since

A

December 29.

M

Bac Lieu LNG is being targeted for start-up in 2024.

Mien Trung
1 and 2
Da Nang

Delays ahead
The experience of coal-fired power plants in
Vietnam suggests that LNG-to-power projects could
encounter similar delays.
“Vietnam coal thermal power plants have all

Dung Quat
1, 2 and 3

experienced delays up to five years so far,” another
Rystad analyst, Minh Khoi Le, told GVG. “We have
seen some coal thermal power plants apply and
receive approval to change from coal to LNG,” he
noted, saying this change had been approved for
Long An I and Long An II, while Vung Ang 3 and
Phong Dien were still applying for it.

Ho Chi Minh City

Other LNG projects, such as Mien Trung 1 and
2 and Dung Quat 1, 2 and 3 are all dependent on
whether Vietnam’s giant Blue Whale gas field is

Nhon Trach
3 and 4

developed, according to Le. For Nhon Trach 3 and 4,
Le sees the main obstacles as being financing, PPA
negotiations and the land-leasing process.
“Vietnam is a challenging environment to develop
LNG import projects because it is difficult to make
a project financeable with creditworthy offtakers,”
commented OIES’ Lambert. “History shows that
projects typically take longer to reach FID than they

pipeline but also reported to be making progress

initially hope for, so for most pre-FID projects some

is Delta Offshore Energy’s (DOE) Bac Lieu LNG-to-

delay is likely.”

power project, which the company bills as the first

delays will be, however. The front-runners appear

In a January update, DOE said it had reached

set to start up soon, but for others the future is far

95% of the project’s “milestones to completion”

26

It is difficult to predict how long any potential

100% privately-funded major project in Vietnam.
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Argentina’s Vaca
Muerta gas potential

need to import at least some fuel to cover domestic
energy demand.
This is partly the result of timing – that is, of the
fact that unconventional extraction techniques have

Policy preferences and infrastructure

not been widely available in Argentina for as long as

constraints have prevented the prolific shale

from fluctuations on global energy markets, partly

basin from realising its true gas potential

from government policies, and partly from deficient
infrastructure – all exacerbated by the general
precariousness of Argentina’s economy.

JENNIFER DELAY

T

New president, new policies
he Vaca Muerta shale basin is known to

At the beginning of last year, there was a certain

contain huge reserves of unconventional

amount of nervousness about Vaca Muerta’s

hydrocarbons. According to data from

prospects. Argentina had just inaugurated a new

the US Energy Information Administration, the

president, Alberto Fernandez, and no one knew

Vaca Muerta contains more than 16bn barrels

exactly how his political differences with his

of technically recoverable shale oil, along with

predecessor, Mauricio Macri, would affect the

308 trillion ft (8.722 trillion m ) of technically

country’s oil and gas sector.

3

3

recoverable shale gas. This makes it one of the
biggest shale basins in the world.
So far, though, the existence of these huge

27

they have been in the US. But it also stems partly

It was certainly expected that Fernandez would
have different priorities. Macri was a member of
the right-leaning Juntos por el Cambio (United

reserves has not made Argentina into a major oil and

for Change) coalition and generally favoured

gas producer. Nor has it freed the country from the

free market-oriented policies. He supported
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Observers had expressed
concern about the possibility
discouraged investment in oil and gas,

A

Y

URUGU

I

about regulating the
energy sector more heavily.

that he might take measures that

N
I

such as repudiating debts or imposing new
foreign currency controls.

T

Nevertheless, questions about Vaca Muerta’s
fate weren’t just driven by right/left debates.
For one thing, both Macri and Fernandez had

N

H

Macri and talked

stated clearly that they favoured plans to develop

C

Vaca Muerta’s resources to generate additional

E

revenue and to improve energy security, even
if they disagreed about the advisability of state

A

R

G

intervention. For another, Macri had shown that he
was willing to adopt policies that were not market-

VACA MUERTA

16bn barrels

of recoverable shale oil

driven under certain circumstances – such as the
economic turmoil and currency fluctuations of 2019,
which led him to declare two consecutive 90-day
freezes on petroleum product prices.
In any event, Fernandez said in January 2020
that his administration was gearing up to send

308 trillion ft3
of recoverable shale gas

legislators a bill outlining his plans for establishing
a new regulatory framework for oil and gas
investment. One of his spokesmen said at the time
that the draft measure aimed to attract investment
for the development of both conventional and
unconventional hydrocarbons.
In February, though, the president froze gas
and electricity tariffs in a bid to bring inflation rates,
which amounted to 54% in 2019, down.
Then in early March, oil prices started going
down after Russia announced plans to let the OPEC+
group’s production cuts lapse. Fernandez responded

deregulation and efforts to attract foreign investment

by restricting imports of crude and gasoline in order

into Argentina’s oil and gas fields.

to protect domestic manufacturers.

The new president, by contrast, was a member

28

March also saw the arrival of the coronavirus

of the Frente de Todos (Everybody’s Front) coalition,

(Covid-19) pandemic in Argentina. The president

which leaned left and had a populist streak. He had

closed the border to travellers and ordered a national

given clear indications during his campaign that he

lockdown on March 19. These measures were

was more amenable to government intervention in

supposed to be short-term and temporary, but they
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The pandemic had a
dramatic and direct impact
on oil and gas operations
at Vaca Muerta fields.

producers might be crowded out of the domestic
market by low-cost imports. As such, he began
trying taking steps to bring gas output back up, both
to prevent future shortages and to keep domestic
producers afloat in the near term.
In June, his administration agreed to resume
payments on a $250mn subsidy programme
designed to support Vaca Muerta development,
announcing that payouts would begin in August.
Then in October, it unveiled a stimulus plan called

remained in full force throughout the country until

Plan Gas 4. This programme called for national oil

May 10. They also held sway for most of the rest of

company YPF to invest $1.8bn in gas production

the year in Buenos Aires and other large cities.

over a three-year period. It also established a fouryear tender scheme under which producers could

Production concerns

offer gas to the market at a price of up to $3.70/

The pandemic had a dramatic and direct impact

mn Btu. (The tenders were designed to supply 70mn

on oil and gas operations at Vaca Muerta fields. It

m3/d, equivalent to just over half of Argentina’s

undermined fuel demand, thereby ensuring that

production, of domestically produced gas to the

upstream operators had fewer reasons to send full

local market.)

complements of workers to fields they might not be
able to access anyway, owing to travel restrictions.
Accordingly, as Oslo-based Rystad Energy has

In November, the country’s Central Bank
pledged to support companies taking part in these
initiatives by granting them access to the official

noted, the number of wells drilled in the basin

foreign exchange market. In a statement, it said that

dropped from 41 in the first quarter of 2020 to just

participating firms would be able to tap into the

five in the second quarter and 11 in the third quarter.

exchange market for the repatriation of investments

Drilling activity did recover somewhat in the fourth

and income and for the maturities of debt owed on

quarter, when the number of wells drilled rose to 32,

investments made as of November 16, the bank said

but was still below the figure of 40 reported for the

in a statement.

same quarter of 2019.
This decline in drilling was accompanied by
declines in production. Rystad Energy noted in early

Fernandez’s hope was that these measures would

February that Vaca Muerta oil yields had dropped

boost domestic gas production by promoting

from 120,000 barrels/day in the first quarter of 2020

upstream investments. However, the new policies

to less than 90,000 b/d in the second quarter, while

did not quite have the intended effect – at least not in

gas yields dropped from about 1.15bn ft /d to about

Vaca Muerta.

3

980mn ft3/d in the second quarter.
The fluctuation in gas yields was a matter of great

As Rystad noted, hydrocarbon output did show
some signs of recovery in the third quarter, when the

concern for Fernandez. This was partly because

basin saw oil yields move back towards 118,000 b/d

output reached its nadir during the Southern

and gas yields moved back towards 1.15bn ft3/d. In

Hemisphere’s heating season, when demand for

the fourth quarter, however, oil production climbed

fuel is typically highest, leading the president to fret

to more than 120,000 b/d, while gas production went

about the possibility that Argentina might not have

the other way, sinking to around 900mn ft3/d.

enough gas to cover demand through the winter
of 2021. But he was also worried that local gas

29

Output stagnates
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Part of the decline stemmed from seasonal
factors – that is, from the arrival of the summer,

MARCH 2021

when demand for gas tends to be lower. But output

be mostly focused on the Vaca Muerta. But the

figures were also influenced by the rise in global

majority of the investment is actually going to be

crude prices, a development that Rystad said had

used in their shale oil projects – more specifically,

convinced many Vaca Muerta producers to shift their

to Loma Campana, to La Amarga Chica and then

focus to oil, at the expense of gas.

to Banderria Sur. On the upside, there will also be

Ruaraidh Montgomery, the director of Welligence

a decent amount of investment [in gas], but it will

Energy Analytics, agreed, saying that higher oil

only be enough investment to keep up with the

prices and guaranteed access to the domestic

production requirements that the government has

market had given upstream operators little incentive

set up.”

to pursue gas projects in late 2020. “Under the
new gas subsidy system, we don’t see any growth,”

Legacy obstacles linger

he tells Global Voice of Gas (GVG). “We just see

But as noted above, the obstacles to development

companies fulfilling their obligations under the

of Vaca Muerta’s gas reserves go beyond

subsidy agreement.”

Fernandez’s policy preferences and fallout from

Montgomery added: “If you’ve got spare

as infrastructure deficiencies and concerns about

especially where the oil price is [approaching]

Argentina’s macroeconomic stability.

$65 [/b]. That’s what you’re going to focus on,

Montgomery stressed these points, noting that

especially if you’ve got a path to market for that

the basin was disadvantaged by its distance from

oil as well. There are of course infrastructure

domestic and regional energy demand centres

constraints on the oil side, but for those

and by investors’ reluctance to invest in new

companies that do have access to infrastructure

pipelines. “If you want to continue to develop and

and can get their oil to market, it makes absolute

grow Vaca Muerta gas production, you need more

sense to start producing more oil, take advantage

export capacity from the basin,” he tells GVG.

of the good market conditions.”

“Now, the problem you have is that building out

Enrique Gonzalez, a research analyst at

that new capacity requires a significant amount of

Welligence, points out that the Fernandez

investment – $1-2bn … It’s very expensive, and it’s

administration’s focus on raising domestic gas

really hard to find people, especially from outside

output to meet domestic needs had already had the

Argentina, to be willing to put up that capital, given

effect of discouraging investment in greenfield gas

the profile of the country.”

projects. “The new subsidy is designed mostly to

These concerns are not going to ebb any time

replace imports, so we do not really expect any new

soon, especially since Argentina spooked investors

developments on the gas side,” he tells GVG. “It will

last year by coming close to defaulting on its state

mostly be existing assets that will be developed.”

bonds for the ninth time in history. (It was only able

Interest in new gas projects is not likely to

to avoid that fate through a $65bn restructuring deal

pick up this year, despite YPF’s talk of using

in August.) As such, there seems to be little reason

the proceeds of a proposed bond swap for Vaca

to expect Vaca Muerta gas development to speed up

Muerta development, Gonzalez continues. “We

dramatically in the near future.

still think the swap that YPF is proposing is too

30

the pandemic. They also include legacy issues such

dollars to invest, the oil makes more sense,

Even so, Gonzalez said, the basin is likely to

ambitious,” he remarks. “We don’t think that

yield somewhat more gas in 2021. “I think it is fair

through this bond [exchange] they will have enough

to say we will not see, at least from the gas side, a

cash to successfully execute the plan. From what

significant movement upwards. But the production

I remember, they were trying to invest about

levels will definitely be higher than what we have

$2.1bn in their upstream business, which would

seen in 2020,” he commented.
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Egypt’s gas renaissance

The 2017 launch of the
Zohr gas field was a turning
point for the Egyptian gas sector
JOSEPH MURPHY

T

Upstream progress

he Egyptian gas industry has
gone from strength to strength
in recent years, on the back of

the discovery of large offshore reserves. As
its gas supply continues to climb, the North
African state is looking at ways of creating

Egyptian national gas output rose 12.4% year
on year to an all-time high of 7.2bn ft3/day in the
12 months ending June 30, 2020, or 74.4bn m3 in

Meanwhile consumption averaged 5.8bn ft3/d,
or 59.9bn m3 in total, during the period. Some 60%
of this gas was used for power generation, 23% in
industry, 11% in the oil sector and 6% in households
and in vehicle transport, according statistics published
by state-owned Egas.
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another gas discovery in Egypt’s offshore Great
Nooros Area in September 2020. The pair’s Nidoco
NW-1 well encountered gas at the Abu Madi West

total, according to the country’s petroleum ministry.
LNG supply towards the end of the period, due to the

resulting in Egypt reclaiming the status of a net
Most recently, Eni and its partner BP made

expanding its exports.

impact of the coronavirus pandemic on global demand.

gas sector. Several more large-sized deposits
have been identified by Eni and other since then,
gas exporter in late 2018.

a greater role for gas in its economy, and

This result was achieved despite a curtailment in

The 2017 launch of the Zohr gas field by
Italy’s Eni was a turning point for the Egyptian

development lease in the Nile Delta, some 4 km
north of the 2 trillion-ft3 Nooros field, commissioned
by Eni in 2015. Earlier that year Eni also made
another find 12 km northwest of Nooros at the North El
Hammad lease.
Eni has earned a deserved reputation for strong
exploration results in Egypt, and for rapidly developing
its fields. The 30 trillion-ft3 Zohr field, for instance, was

brought on stream just over two years after its initial
discovery, while Nooros was launched in just two months.

MARCH 2021

Egypt’s government is looking to build on this

and Leviathan’s other developers are eager to send

momentum. On February 18, it invited bids for

more supplies to Egypt that can then be exported

exploration and development rights at a further 24

in LNG form. The Leviathan consortium agreed in

blocks. The contest, which will run until August 1,

January to invest 738mn Israeli shekels ($227mn)

covers areas in the Gulf of Suez, the Western Desert

in a new pipeline in Israel, in order to boost gas

and the Eastern and Western Mediterranean. It is

flow to Egypt to 7bn m3/yr. This was followed up

taking place on a new digital platform, known as

by a preliminary agreement between the Israeli and

Egypt Upstream Gateway.

Egyptian governments in February, on connecting
Leviathan with the LNG terminals in north Egypt.

Export ambitions
Egypt is eager to capitalise on this increasing gas

The home front

surplus by expanding LNG exports. Speaking on

Egypt has also sought to expand the role of gas at

January 27, Egyptian petroleum minister Tarek El

home as well. A particular focus in recent years has

Molla said the country was preparing to expand its

been the development of gas-fuelled vehicle transport.

LNG supplies in the coming weeks, in part to exploit

converted to run on gas in the year ending June 30,

global temperatures.

2020, bringing the total number of natural gas vehicles

Cargoes have been booked for dispatch from the

(NGVs) on the road to 318,300. Some 19 compressed

Shell-operated Idku export terminal until the end of

natural gas (CNG) filling stations were also opened

March, El-Molla said. The 7.2mn metric ton/year

during the period, raising the total to 206.

terminal saw a significant lull in activity in 2020 due to

The government’s ambition is to have as many

the pandemic. Indeed, between late March and late

as 1.3mn vehicles converted to gas, and it has

October of that year, it dispatched only three cargoes.

mandated that new cars will need to operate on

Meanwhile, the Eni-run 5mn mt/yr Damietta LNG

gas to receive a licence. Subsidies are available

terminal was restarted in February 2021, after more

for motorists looking to convert their cars, and

than eight years offline.

authorities are also funding the development of NGV

Damietta LNG was closed in 2012 at a time
when Egypt was facing domestic gas shortages. Its

fuelling infrastructure.
A steep rise in prices for gasoline and diesel as

shutdown led to a legal dispute over the compensation

a consequence of IMF-backed reforms has also

its operators were due for lost earnings, resulting in a

encouraged more motorists to make the switch. Not

$2bn award to Eni and Spanish partner Naturgy by the

only is CNG cheaper than more traditional fuels, but

World Bank’s International Centre for Settlement of

it is also cleaner, and its increased use should help

Investment Dispute (ICSID) in 2018.

reduce pollution in Egypt’s largest cities.

Eni finally reached deals with Naturgy and its

Egypt is also working to increase the use of

Egyptian partners in December last year, enabling

gas in household heating and cooking, and has

the facility’s relaunch. Under those agreements, an

expanded gas-fired power generation in recent

80% interest in the Damietta LNG terminal held by

years. According to the petroleum ministry, some

Union Fenosa Gas (UFG), Eni and Naturgy’s joint

5mn households have been hooked up to receive gas

venture, is to be divided between Eni and Egas.

in the past six years.

The transactions leave Eni with a 50% interest in

These efforts have been supported by reforms

the facility, Egas with 40% and Egyptian General

to the Egyptian gas market, including reductions in

Petroleum Corp. (EGPC) with 10%.

price subsidies that began in 2014. This has made

Egypt also began importing gas at the start of last
year from the Leviathan gas field off Israel. Chevron

33

According to Egas, some 42,300 vehicles were

a recent recovery in global prices driven by lower
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consumption more efficient, freeing up gas for more
uses, while also incentivising upstream development.
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FUTURE
CO O L E R
BY DESIGN™
Chart’s LNG power generation
solutions provide natural gas to hundreds
of thousands of homes. This is one way
Chart facilitates LNG as a safe, clean-burning
fuel for energy, transportation and industry.

Learn more at www.ChartLNG.com
LNG@ChartIndustries.com

Sempra takes 2020’s only
FID on new LNG supply
Sempra Energy was able to announce
a final investment decision on Energía
Costa Azul LNG in Mexico last year as
other projects were deferred

was the only approval of an LNG export terminal to
be reached last year anywhere in the world.
ECA LNG benefited from being ready to proceed
to construction, with offtake agreements in place
and only awaiting an export permit from the Mexican
government. Indeed, delays in obtaining this permit
are thought to be the main factor in the FID not

ANNA KACHKOVA

being made earlier than November.
There had also been speculation that the Mexican

T

government was putting pressure on Sempra to
he LNG industry had a difficult 2020,

commit to a second LNG terminal, at Topolobampo,

marked by final investment decisions (FIDs)

in return for issuing the export permit for ECA LNG.

on new export terminals being deferred,

However, Sempra’s chairman and CEO Jeffrey Martin

cargo loading cancellations from US plants and an
existing oversupply that was exacerbated by the
Covid-19 pandemic. Despite these challenging
conditions, Sempra Energy was able to move forward
with its Energía Costa Azul LNG (ECA LNG) project in
Mexico. Sempra LNG and Infraestructura Energética
Nova (IENova) – Sempra’s Mexican subsidiary –
announced an FID on the project in November, and it
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insisted in the company’s third-quarter earnings call

projects are being considered. Phase 1 of the project

in November, before the FID was announced, that the

will have a capacity of 3.25mn metric tons/year,

Topolobampo plan had no bearing on whether the

produced from a single liquefaction train. It would

ECA project would go forward.

cost roughly $2bn to build, which Sempra expects to

The possibility that Sempra could opt to invest in
a second Mexican terminal in the future has not been

fund through a combination of equity and debt.
Sempra has 20-year sale and purchase

ruled out. It appears more likely, though, that if the

agreements (SPAs) in place with Mitsui & Co. and

company opts to expand its liquefaction capacity in the

Total for 0.8mn mt/yr and 1.7mn mt/yr respectively

country it would first be via a second phase at ECA LNG.

– or a combined 2.5mn mt/yr.

“The SENER [Mexican Secretariat of Energy]

Like several of the LNG export projects that

export permit was not conditional on any other

have been built on the US Gulf Coast today, ECA

infrastructure investment in Mexico,” Sempra tells

LNG involves adding liquefaction capacity at the

Global Voice of Gas (GVG). “However, across all of

site of an existing import terminal. Conversions

the Sempra businesses, we constructively engage

of brownfield import sites to exports are typically

with our stakeholders to find ways to help meet

cheaper than building greenfield projects from

their needs. We believe ECA LNG will provide

scratch. Additionally, consultancy RBN Energy noted

significant benefits to the Ensenada area through job

in its assessment of why the project could move

creation and our commitments to partner with the

forward that the ECA site is already connected to

community. We continuously evaluate the potential

the US pipeline network in the neighbouring states

to expand these types of benefits through potential

– California and Arizona – and that US-Mexico gas

investment in a Phase 2 project at ECA as well as

pipeline capacity is being expanded in the region.

other potential projects in Mexico.”

These factors, and ECA LNG’s comparatively
small size, all worked in Sempra’s favour as the

Unique position

company reported steady progress towards an FID

ECA LNG is in a unique position, as it is the only

earlier in 2020.

terminal to be sanctioned that would use US LNG

36

“We executed sales and purchase agreements in

as feedstock but would ship it to markets in Asia

March for sufficient output to reach FID, and entered

from Mexico’s Pacific Coast – though other such

into an engineering contract with TechnipFMC
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“Our fundamental
long-term thesis for
continued robust growth
in LNG has not changed.”
— Sempra LNG

LNG spot prices spiking in late 2020 and early 2021,
along with certain supply constraints and heavy
winter demand. LNG tankers heading for Asia from
the Gulf Coast were reported to be waiting up to two
weeks in December to transit the canal.
The Panama Canal Authority changed its transit
reservation system in January in an effort to ease the
bottleneck and wait times subsequently halved, but
some congestion is expected to continue until March.
This may serve to make buyers wary of being too reliant

around the same time,” the Sempra spokesperson

on LNG transiting the Panama Canal in the future – once

says. “Sempra LNG’s track record in developing

again putting shipments from Mexico at an advantage.

LNG projects, ECA LNG’s Pacific Coast location, and
an opportunity to make LNG available to market as

Looking ahead

early as 2024 were some of the factors that helped

Sempra is in the process of combining Sempra LNG

make ECA LNG the only project in the world to reach

and IENova into a new business platform, known

FID in 2020.”

as Sempra Infrastructure Partners. The move,

The benefits of the Pacific Coast location – in
Ensenada, Baja California – have been highlighted as

taken, is expected to result in lower operational

being particularly significant given the reduced time

risks for the company according to investment bank

it will take to sail to Asia compared with LNG tankers

JPMorgan. Sempra intends to sell a non-controlling

departing from the Gulf Coast.

interest in the unit in order to fund its growth,

“ECA LNG’s Pacific Coast location is truly a
differentiator and can provide customers with a

suggesting further growth will indeed be pursued.
This comes as LNG demand is expected to

competitive advantage in accessing world markets,

pick up again in the medium term, justifying a new

especially Asia, in half the time, which means,

wave of liquefaction capacity investment. While

US natural gas could reach Asian markets in

there is some uncertainty over how gas will fare in

approximately 11 days instead of 21 days,” the

the long term as the energy transition plays out, it

Sempra spokesperson explains. “The reduction in

is nonetheless expected to be needed for years to

times provide significant cost savings as shipping

come, especially as more countries turn away from

costs account for approximately 20% of total

coal for power generation.

delivered cost of LNG.”
A route from the Pacific Coast also eliminates the

“Our fundamental long-term thesis for continued
robust growth in LNG trade has not changed,” the

need to transit the Panama Canal. RBN estimates

Sempra spokesperson said. “We are strong believers

that adding up both variable costs – travel time and

that LNG from North America will be a critical

canal tolls – can lead to savings of around $1/mn Btu

component of meeting the world’s energy demand for

by shipping LNG to China or Japan from Ensenada.

decades, displacing higher greenhouse gas emitting fuels

“Those savings add up over time and offer a clear
economic advantage, given today’s often razor-thin
margins in the LNG export market,” RBN wrote.
Additionally, trends that played out after the FID
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announced shortly after the FID on ECA LNG was

and complementing renewable generation resources.”
Sempra intends to play its part in this, and is also
developing the proposed Port Arthur LNG plant in
Texas. This is one of the export projects on which an

was announced have illustrated the advantage of

FID was delayed in 2020, and is currently targeted

avoiding the Panama Canal. Congestion at the canal

for 2021. Sempra also owns 50.2% in the existing

was one of the factors that contributed to Asian

Cameron LNG terminal in Louisiana.
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CEO of Sempra LNG, the
LNG export infrastructure
development arm of
US-based Sempra Energy

2020 was a year of considerable turbulence
for the industry. Could you walk through the
ways in which Sempra Energy responded to
the market volatility?
Although 2020 was an extreme case and did
provide significant volatility, we continued to
execute on our plans and long-term strategy.
In a year marked by a pandemic, unexpected
cold weather and outages, we were able
to safely complete the construction and
commissioning of the third train at Cameron
LNG, take FID at ECA LNG, the only LNG
export project to take FID in 2020, further
our strategic alliance with Total by finalising
their equity agreement in Phase one of ECA
LNG, and continue to market new projects
under development and plan for the future.
As we look to the future, we continue
to optimise our position by exploring new
opportunities for the organisation. Part
of that will be via the creation of Sempra
Infrastructure Partners, which combines
the great aspects of our LNG franchise with
IEnova, Sempra’s Mexican subsidiary.

Justin Bird

What about the outlook ahead? Expectations
are that the market will tighten in the next
five to 10 years, but more supply capacity
including Qatar’s recently-sanctioned North
Field expansion are due on stream. What is
Sempra’s view?
Sempra LNG’s fundamental long-term
thesis for continued robust growth in LNG
trade has not materially changed. We are
strong believers that LNG from North
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PHOTO: SEMPRA

Strong believer in US LNG:
an interview with

America will be a critical component of meeting

investments in North America, supporting economic

the world’s growing energy demand for decades,

growth in the US and Mexico, and facilitating the global

displacing higher greenhouse gas emitting fuels and

energy transition.

complementing renewable generation resources.
Sempra LNG continues to build for a future

The assets and capabilities of Sempra LNG
and IEnova are increasingly overlapping and by

where we partner with strong offtakers that

simplifying the ownership structure under Sempra

support solid projects. The tremendous growth in

Infrastructure Partners, we will be better positioned

infrastructure and capacity the industry has seen in

to develop large-scale integrated growth projects

the last five years is coming to an end, yet demand

that better serve our customers around the world.

for LNG continues to rise, especially in emerging
Asian markets. Additionally, according to Wood

Sempra last year took the industry’s only final

Mackenzie, new LNG supply will be needed not only

investment decision on new liquefaction capacity, at

to respond to this new LNG demand, but also to

its ECA project in Mexico. Would Sempra consider

offset declines from existing projects.

building another LNG terminal in the country in the

We continue to believe that Henry Hub-linked LNG
provides significant value for customers around the

future, given the competitive advantage the location
may offer?

world. The low-cost, abundant resource means lower
volatility than oil-linked contracts in the long run.

Across all of the Sempra businesses, we constructively
engage with our stakeholders to find ways to help meet

Sempra is undergoing restructuring, which will

their needs and continuously evaluate the potential to

involve bringing together Sempra LNG and IEnova to

expand our investments. Mexico is no different.

form a single business platform. What is the rationale
behind this restructuring?

With ECA LNG now under construction, we are
considering a potential investment in a second phase
of the ECA LNG project and are currently developing

Sempra Energy recently announced a series of

Vista Pacífico LNG, a new natural gas liquefaction,

integrated transactions intended to simplify its

storage and export mid-scale facility to be located in

energy infrastructure investments under one

Topolobampo, Sinaloa. The potential facility would

platform aimed at creating scale, unlocking portfolio

be developed at a site that is strategically positioned

synergies and positioning the business for growth.

on the Pacific Coast to provide cost-competitive LNG

By forming Sempra Infrastructure Partners, we

to other regions of Mexico, as well as Asia, South

will be combining the strengths of Sempra LNG, a

America, and other global markets.

leading developer of LNG export infrastructure, and

We are confident that Sempra LNG’s projects

IEnova, one of the largest private energy companies

can continue to play a key role in helping meet the

in Mexico and a leading developer and operator of

energy needs of markets around the world.

pipeline, storage and renewables infrastructure.
This new business platform is intended to simplify

Can you comment on the expected cost of shipping

and add scale to the company’s North American

and shipping time required from ECA LNG to Asia,

infrastructure business. Sempra Infrastructure Partners

and how it compares to your costs and shipping time

will focus on the development and construction of

from Cameron LNG on the Gulf Coast?

North American LNG export infrastructure, natural gas
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infrastructure and renewable energy generation, with

ECA LNG’s unique West Coast location is truly a

a view towards strengthening energy infrastructure

differentiator as it can provide customers with a

G LO B A L VO I C E O F G A S

MARCH 2021

We are strong
believers that LNG
from North America
will be a critical
component of
meeting the world’s
growing energy
demand for decades

Is Sempra still on track to take a final investment
decision this year at Port Arthur LNG in Texas? How is
progress going in terms of offtake arrangements and
equity partnerships?
Port Arthur LNG, like our other projects, is a
customer demand driven project and we are working
with our partners to advance the project.
Approximately 70% of the project’s offtake is under
preliminary agreement with Aramco Services and a
sales and purchase agreement with PGNiG. Our EPC
contractor continues with site preparation work as we
manage the project timeline to reach the best outcome
for our shareholders, partners and customers.
Can Sempra LNG talk about the potential for
decarbonising its existing and planned operations?
At Sempra LNG, we thoughtfully consider emissions

competitive advantage in accessing world markets,

in the infrastructure we design, operate and invest

especially Asia, in half the time compared to exports

in. We know LNG can make a difference and we

from LNG facilities in the Gulf Coast.

are working actively to make LNG the lowest

Shipping LNG from the Pacific Coast means

carbon transition fuel possible. That’s why we are

US natural gas could reach Asian markets in

committed to reducing the greenhouse gas emissions

approximately 11 days instead of 21 days as it

of our operating facilities by 20% by 2025.

bypasses the Panama Canal. This considerable

We are working with the LNG industry to help

time reduction provides significant cost savings

advance the technology for greater reliability,

for customers as shipping costs account for

efficiency, and lower carbon emissions from the

approximately 20% of total delivered cost of LNG.

entire LNG value chain including the liquefaction
process. We are looking into ways to add carbon

Asian LNG prices saw a spike in December/January

capture technologies, obtain more renewable energy

as a result of cold weather. How were Sempra’s

from our utility providers, and work closely with our

operations, customer interest and strategy affected?

supply chain partners to find new and innovative
ways to reduce carbon emissions.

The Asian price spikes are reminders of the value

that Cameron LNG is operating well below its

This is a fundamental element underpinning

permitted CO2 intensity per ton of LNG produced.

our LNG strategy and the market dynamics that

Additionally, by using lessons learned and applying

pushed additional US supply to Asia to satisfy the

the latest technologies as they mature, we are

demand spike.

designing each successive export terminal with a

As of February, Cameron LNG has exported

41

We are excited that preliminary analysis shows

of long-term, US Henry Hub-linked LNG supply.

lower carbon intensity than the one before it, resulting

more than 11mn tonnes of LNG in 160 cargoes to our

in the potential for our proposed Port Arthur LNG and

partners and allies around the world.

ECA LNG projects to be even less carbon intensive.
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GAS AND
MARITIME
S

hipping is often thought of as a conservative industry,

Special
Section

but it is now undergoing radical change to address its

environmental impact.
Heavy fuel oil, which is dirty but inexpensive and widely available,
has dominated the maritime fuel mix since the 1960s. But it is now
finally giving way to cleaner alternatives, as shipowners strive to lower
their emissions in the face of tightening regulations and customer and
investor pressure. Among these alternatives is LNG.
The LNG bunkering industry has humble roots in Norway
but is now spreading across Europe and Asia, as well as making
inroads in new regions like North America. Its rise owes much
to increasingly strict rules governing shipping pollution that have
been introduced over the years by the International Maritime
Organisation (IMO) and by regional authorities.
As demand for LNG as a shipping fuel has expanded, so too has
the supply and infrastructure needed to satisfy it. LNG bunkering
has now become so widespread that it can now be truly be
considered a global maritime fuel.
Shipowners have responded to caps on sulphur content
and other new environmental rules in various ways. But as we
explore, LNG provides greater emissions reductions than shortterm solutions like scrubbers and low-sulphur oil-based fuels.
At the same time, its advocates argue it is currently the only
alternative fuel proven to be commercially viable and scalable.
Other options like hydrogen and ammonia will still take
significant time to develop.
The choice, then, appears to be between addressing emissions
now or holding out hope for even cleaner options than LNG in the
future. But with the shipping sector set to see continued growth
over the coming decades, delaying investments too long can have
dire consequences.
Furthermore, shipowners that do invest in LNG now may also
be able to achieve further cuts in their emissions by moving to bioor synthetic LNG in the future, without having to make significant
upgrades to their vessels.
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LNG allows shipowners to lower
their emissions now, and puts
them on a path towards much
greater reductions in the future

T

he shipping industry represents one of
the most challenging economic areas to
decarbonise.

The International Energy Agency (IEA) estimates

that maritime shipping accounted for 710mn metric
tons of CO2 emissions in 2019, equal to nearly 10%
of total transport emissions and 2% of total energy

JOSEPH MURPHY

sector emissions. As the Paris-based agency noted in
its Energy Technology Perspectives 2020 report, the
industry now stands at a cross roads.
“There are a growing number of regulations
requiring ships to reduce their greenhouse gas
(GHG) and air pollutant emissions. This poses a real
challenge for the industry,” it stated. “Shipping by
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Shipping emissions will rebound
after declining in 2020 amid the
Covid-19 pandemic, the IEA pred
icts.

its nature mostly involves large vessels travelling long

known as scrubbers, to remove the sulphur from

distances, and existing alternatives to oil-based fuels

their emissions. The third option has been adopting

are either impractical or very costly. Moreover, ships

LNG as a maritime fuel.

have a long lifetime of 20-35 years, which inhibits
the uptake of new low-carbon technologies.”
Shipping emissions will rebound after declining in

The IMO’s 2020 sulphur cap “is the main
driver” behind the recent flurry of orders for LNGfuelled vessels, Carlos Guerrero Pozuelo, business

2020 amid the Covid-19 pandemic, the IEA predicts.

development manager for oil tankers and gas

But the trajectory ahead will depend greatly on

carriers at Paris-based certification group Bureau

policy and how the industry responds to it.

Veritas, tells GVG. But another factor is the 20-25%

In its Sustainable Development Scenario (SDS),
which assumes a surge in clean energy policies and
investments that puts the world on track to meet

reduction in CO2 emissions that shipowners achieve

by using LNG instead of oil-based marine fuels.
“This is something that is encouraging the

the goals of the Paris Agreement, the IEA predicts

industry to go for LNG as the main fuel for not only

that CO2 emissions from shipping will peak in the

the next 10 years but maybe more,” Guerrero says.

then subside to a mere 120mn mt by 2070. But in

up to 95% less nitrogen oxides (NOX) when burnt,

early 2020s at around the same level as in 2019 and
its Stated Policies Scenario (STEPS), which reflects

Next to oil-based marine fuels, LNG also releases
according to Life Cycle GHG Emission Study on the

today’s announced policy intentions and targets,

Use of LNG as Marine Fuel, a study by independent

emissions soar to almost 1.1bn mt in 2050, up nearly

consultancy Thinkstep published in 2019. It also

50% from the 2019 level.

emits virtually no sulphur and normally up to 99%
less particulate matter.

IMO 2020
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That same report also found that LNG’s use

Maritime shipping has already had to undergo

resulted in overall greenhouse gas (GHG) reductions

radical change with the introduction of the

of up to 21% versus oil-based marine fuels over the

International Maritime Organisation (IMO)’s 0.5%

entire life cycle from well-to-wake (WtW). But this

cap on sulphur content in 2020. Some shipowners

benefit depends greatly on the engine technology

have responded by switching from heavy fuel oil

used. Two-stroke slow speed engines running on

(HFO), the dominant fuel in ship propulsion since

LNG cut emissions by 14-21% compared to oil-

the 1960s, to other, lower-sulphur but more costly

based marine fuels, whereas four-stroke medium

oil-based fuels. Others have continued using HFO,

speed engines achieve a reduction of only 7-15%. On

but have invested in exhaust gas cleaning systems,

a tank-to-wake (TtW) basis, LNG use can cut GHG
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emissions by up to 28%, with reductions of 18-28%

has been demonstrated to be affordable on a mid- to

for two-stroke and 12-22% for four-stroke engines.

long-term basis.”

Furthermore, Thinkstep concluded there was
no significant difference in WtW emissions when

The methane issue

comparing continued use of HFO with or without

The main criticism lodged against LNG’s overall

scrubbers, and the use of low-sulphur fuel oil

benefit in shipping is the potential leakage of

(LSFO). The consultancy went on to estimate that,

methane, a potent GHG that traps 86 times more

if the entire global marine transport fleet for 2015

heat in the atmosphere than the same amount of CO2

had been switched to LNG, there would be a 15%
reduction in marine GHG emissions based on engine
technology alone.
Guerrero sees scrubbers as a short-term fix,

So-called methane slip is particularly a problem
in low-pressure gas-fired engines. Indeed, methane
slip can account for 10-17% of WtW GHG emissions

noting that ships with them installed have run into

in low-pressure two-stroke and four-stroke Otto

a lot of difficulties with local regulation. Some ports

cycle reciprocating engines, according to Thinkstep.

like Singapore, for example, do not allow ships with

Further up the LNG supply chain there are also

open-loop scrubbers to discharge scrubber wash

fugitive emissions to consider.

water in the port.
LNG is also cost-competitive against low-sulphur
oil-based fuels, especially now, when the market is
awash with cheap and abundant supply.
“LNG is becoming more commoditised,”
Guerrero says, with the market now more liquid,
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over a 20-year period.

However, experts view methane slip as a problem
that can and is being technically overcome, rather
than a fundamental issue with LNG use.
“Methane slip ... is often held up as a major
disadvantage of [LNG] because methane is a more
aggressive greenhouse gas than CO2,” maritime

flexible and efficient, therefore offering better prices.

classification society Lloyd’s Register noted in an

“It is difficult to predict that LNG will always be

internal magazine in December. “However, engine

cheaper than other fuels, but at the end of the day it

designers have made huge strides recently in
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reducing the scale of methane slip and, in some LNG

compared with the 2008 level, and 70% by 2050.

engines, it is now almost negligible.”

Other hurdles include a move by the EU to include

Guerrero agrees that progress has been made,

shipping in its emissions trading system (ETS).

and that methane slip does not present a serious

All shipowners, whether they use LNG or

hurdle to LNG development in shipping. He notes

oil-based fuels, face these challenges, but they

that leakages are something that would need to be

are not insurmountable. Guerrero points to

considered with any future shipping fuel.

operational measures that can be undertaken

As for the gas supply chain as a whole,

on board ships, such as reducing speed, as well

governments and countries alike are committing to

as the installation of energy-saving devices,

increasingly ambitious targets for reducing methane

as potential solutions for LNG-fuelled vessels.

emissions. The United Nations Environmental

Additional methods for reducing CO2 emissions

Programme (UNEP) and the Climate & Clean Air
Coalition (CCAC) launched the Global Methane

on board may become available in the future,
including carbon-capture technology.

Alliance (GMA) in 2019, to support these goals. The

Eventually, conventional LNG can also be

EU also released its new methane strategy in 2020,

swapped for bio-LNG and synthetic LNG without

and aims to pass legislation to implement it this year.

shipowners having to make upgrades to their
vessels. This means shipowners can lower their

Challenges ahead

emissions now while putting themselves on a path

The shipping industry is bracing for further

towards much greater reductions in the future,

challenges ahead. The IMO has set a goal of bringing

without having to wait for other zero-carbon

CO2 emissions from shipping down by 40% by 2030

technologies such as ammonia and hydrogen to
develop before clearing major investments.
“This would be a virtuous circle,” Lloyd’s
Register argues. “It would limit the release of highly
dangerous methane from other industrial sectors. It
could provide global shipping with a close to zerocarbon, or even negative-carbon fuel. And it could

Governments and
countries alike
are committing
to increasingly
ambitious targets
for reducing
methane
emissions.

use the well tried and tested cryogenic technology
– including combustion, storage and bunkering
infrastructure – that shipping already has today.”
“From the price point of view these fuels
are economically feasible. From technical and
regulatory points of view, there is no issue,”
Guerrero says, cautioning that it needs to be
determined how much of these gases can be
produced for shipping purposes.
Bio-LNG is already being mixed with standard
LNG in bunkering today. Last November,
France’s Total undertook the world’s largest LNG
bunkering operation at the port of Rotterdam,
refuelling the 23,000-teu CMA CGM Jacques
Saade with a 13% bio-LNG mix. Finland’s Gasum
bunkered a car and truck carrier partially using
bio-LNG the following month.
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Puget LNG Poised to Enter
LNG Bunkering Business

Federal regulations prescribe seismic
requirements for the tank and facility that
are much more stringent than those for
bridges and overpasses throughout the
United States.
The facility has liquefaction capacity

T

of 225,000 LNG gallons per day and
he Port of Tacoma is a deep-water,

liquefied natural gas for Puget LNG’s

an 8 million gallon full-containment

major shipping hub in the Pacific

commercial customers, as well as the

storage tank, ensuring a reliable supply

Northwest. Soon, it will also be home to

necessary natural gas reserves for PSE’s

source to meet the growing demand for

a new LNG facility capable of providing

utility customers. This multi-use strategy

low carbon marine fuels. The strategic

marine vessels with a safe, reliable,

will optimize resources by combining

location in the Port of Tacoma also links

and economic source of liquefied

peak shaving and transportation

transpacific trade routes with an abundant

natural gas. That facility, the Tacoma

markets to reach economies of scale

source of natural gas to fuel new vessels

LNG plant, is a jointly-owned endeavor

and maximize utilization. The Tacoma

entering the market as the maritime

between Washington State utility Puget

LNG plant was specifically designed for

industry continues to pursue reductions in

Sound Energy (PSE) and its commercial,

both functions and, when completed,

greenhouse gas emissions.

sister company Puget LNG. The project

will operate simultaneously without

broke ground on November 1, 2016

compromising supply.

and, ever since, the plant and its team

“This is particularly important for our

As the construction phase of the
Tacoma LNG project draws to a close, and
the hard work required to commission the

have continued to successfully reach

key customer, TOTE Maritime, and their

plant begins, this state-of-the art facility

the milestones that a project of this

need to have their two Alaska-bound

is poised to serve Puget LNG and PSE

complexity entails.

ships bunkered weekly with LNG,” said

customers in early 2021. Doing so will

Blake Littauer, Business Development

propel the Port of Tacoma, and the Puget

Manager for Puget LNG.

Sound, into an exciting new era – joining a

When it’s fully operational in the
spring of 2021, the facility will be the
first LNG bunkering terminal on the west

Extensive design work and

growing number of supply points around

coast of North America. Moreover, it

engineering ensured that other project

the world fueling the next generation of

will serve a shared function, providing

features met rigorous standards, too.

low-carbon vessels.

This article is brought to you by Puget LNG. The opinions and views expressed in this article do not necessarily reflect those of the IGU or the publisher.

LNG
propulsion
versus the
alternatives
A multi-fuel mix is likely to emerge, but
many of the alternatives to LNG are yet
to be proven commercially viable

T

he age-old mantra is that shipping is a very
conservative industry. But that industry is
now undergoing sweeping change in the face

of the climate challenge.
Heavy fuel oil (HFO), which has dominated the
shipping fuel mix since the mid-20th century, is now
giving way to cleaner fuels. This shift is chiefly the
result of stricter rules imposed by the International

JOSEPH MURPHY

Maritime Organisation (IMO) on shipping pollution, in
particular a 0.5% cap on sulphur content introduced at
the start of 2020.
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Some shipowners have responded by replacing
HFO with marine diesel or low-sulphur fuel oils,
or have invested in air pollution control devices,

legitimate ‘stepping stone’ to meet emissions targets is
supported by port facility investment.”
Indeed, Clarksons estimates that 128 ports

known as scrubbers, to remove the sulphur from

worldwide now offer LNG bunkering services,

their emissions. But others, mindful of even stricter

compared with 60 five years ago and 12 a decade ago.

regulations coming into force in the future, are

A further 70 ports will have bunkering facilities within

investing in alternative, non-oil-based fuels that offer a

the next three years.

longer-term solution.
These alternative fuels, such as LNG, methanol,

The fact that LNG is dominating among the non-oil
fuels is no surprise. As noted in The climate case for

LPG, biofuel, ammonia, hydrogen and electricity,

LNG in shipping (page 43), those shipowners that opt

still amount to a mere 3.7% the world’s shipping fleet

for LNG are in a good position to comply with ever-

by tonnage, Clarksons Research Services’ managing

stricter rules on emissions due to come into force in

director Stephen Gordon tells Global Voice of Gas

the coming years. Meanwhile many of the alternatives,

(GVG). But they are gaining momentum, accounting for

though offering potentially CO2-neutral propulsion,

29.4% of the orderbook for newbuilds.

are yet to be proven feasible. And whereas LNG

bunkering facilities can take advantage of existing gas
infrastructure and supply chains, those for some of the
other fuels would have to be built from scratch. LNG
is also amply available and at competitive prices, not
only compared with alternative future fuels but also

LNG’s case as a
legitimate ‘stepping
stone’ to meet
emissions targets is
supported by port
facility investment.”
Clarksons Research Services

oil-based fuels in use today.
Facilitating the uptake in LNG use in maritime
propulsion, some of the world’s leading oil and gas
companies are developing large bunkering fleets.
Shell, for example, already has six bunkering vessels
in operation or about to enter service, and expects to
double this number by 2025.
Among the zero-carbon future fuels, Shell sees
liquid hydrogen as having the best chance of success,
despite its high cost today, the Anglo-Dutch major said
in its Decarbonising Shipping: Setting Shell’s Course
report, published last September.
“It is also attracting interest as a potential fuel for
power and land-based transport and as a possible
feedstock for industry,” Shell says. “These other
sectors could help develop and pay for some of the

The choices

production and distribution infrastructure needed for

LNG is the most popular by a considerable margin,

hydrogen’s use as a shipping fuel.”

accounting for 3.5% of total ships in service and 26.6%

kg, versus 50 MJ/kg for LNG. It can be produced

in operation, according to Clarksons, although the

cleanly from water using electrolysis, with the process

majority are LNG carriers.

powered by renewable energy, or from natural gas, in

“Alternative fuels are gaining traction,” Clarksons
notes in a recent weekly report. “LNG’s case as a
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Hydrogen has a lower heating value of 120 MJ/

of orders. There are some 636 LNG-fuelled vessels
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which case the resulting CO2 emissions are captured
and stored.
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There is far from a consensus about hydrogen’s
potential in shipping, however.
“The biggest hurdles are for hydrogen,” Carlos

Energy Agency (IEA) likewise sees ammonia playing a
much greater role than hydrogen through to 2070.
DNV-GL still expects to see a significant ramp-

Guerrero Pozuelo, business development manager

up in LNG use in shipping in the years to come until

for oil tankers and gas carriers at Bureau Veritas, tells

environmental regulations are tightened further in the

GVG. “The regulations do not exist yet, and it is a very

2030s and 2040s. And the organisation concedes that

dangerous fuel in terms of the flammability range,

it is difficult to identify clear winners among the many

which is really wide compared with LNG or LPG.”

fuel options that shipowners face.

Among the other disadvantages are hydrogen’s

“The grand challenge of our time is finding a

low energy density, which is 50% less than LNG.

pathway towards decarbonisation,” DNV GL CEO

Operating costs for hydrogen are also at least three

Knut Orbeck-Nilssen says. “Reducing greenhouse

times higher than those for LNG, industry association

gas (GHG) emissions is rapidly becoming the defining

SEA LNG notes.

decision-making factor for the future of the shipping

Shell is more hopeful about ammonia. The fact

industry. The pressure to act decisively is mounting.

that some supply and distribution networks already

Perfect is the enemy of good, and so we mustn’t wait

exist for the fuel, given its widespread use as a

for an ideal solution to arrive and risk making no

fertiliser, is a plus. And its higher energy density

progress and all.”

could free up more cargo space than hydrogen. But

This said, DNV GL warns that “picking the

its toxicity, emissions and high-ignition energy are

wrong solution can lead to a significant competitive

challenges, the major says.

disadvantage. Planning for fuel flexibility could ease

Guerrero sees ammonia as a realistic prospect in
shipping, predicting that engines will be developed
capable of running on ammonia in two to three years’

the transition and minimise the risk of investing in
stranded assets.”
Shell notes that “a number of contenders may

time. But costs are once again an obstacle, with

serve deep-sea shipping in the future and will take

SEA LNG estimating that green ammonia carries an

considerable development in the meantime.”

operating expense that is four times more than LNG.
Its lower heating value is only 18.6 MJ/kg.
Shell is generally dismissive of methanol, electric
batteries and nuclear power, citing potential problems

This uncertainty makes it harder for shipowners to
take decisions on new investments. But a wait-and-see
approach is “a high risk option,” SEA LNG says.
“Waiting means that shipping will continue to

with long sea voyages requiring large-scale battery

contribute more GHG than it would if it were using

packs, a lack of efficiency in decarbonising methanol,

LNG today,” the association argues. “It is clear that

and social anxiety about atomic energy.

global availability of these untested and developing
alternative fuels is more than a decade away and are

Time to act
The consensus is that a multi-fuel mix in shipping will
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not therefore viable for 2030 compliance.”
At the least, then, shipowners can address their

emerge. DNV GL sees carbon-neutral fuels occupying

emissions now by adopting LNG as a transition fuel.

a 39% share of the shipping energy mix by 2050,

But investing in LNG propulsion now can also pave

leaving LNG with only 23%. In its Maritime Forecast

the way for further CO2 reductions in the future, by

to 2050, published last September, the Norwegian

replacing standard LNG with bio- or synthetic LNG,

classification society also predicts that HFO and

without having to upgrade their vessels. Furthermore,

marine gasoil will still command a share of 33% in

should LNG give way to ammonia and hydrogen

three decades’ time. It also sees hydrogen falling

in the future, existing gas production and supply

out of favour, with ammonia and methanol coming

infrastructure can be used to create and distribute

to dominate the market by 2050. The International

those fuels.
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Regulations
propel LNG
bunkering
forward
The planned creation of a Mediterranean ECA
and the potential inclusion of shipping in the
EU’s emissions trading system provide strong
incentives for shipowners adopting LNG
ROSS MCCRACKEN

R

egulation, both nationally and internationally,
has been a fundamental driver behind the
adoption of LNG as a shipping fuel, with

the primary impetus being the control of nitrogen and
sulphur oxide (NOX and SOX) emissions. Over the next

decade, regulations restricting these emissions are
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likely to broaden in their geographical coverage, but

There are currently three ECAs: one in the North

shipowners will also have to address a fast changing

Sea and one in the Baltic Sea, while the third is the

regulatory environment with regard to CO2 and other

North American and US Caribbean Sea ECA. The

greenhouse gas (GHG) emissions.

NOX and SOX emissions come from the burning

bulk of LNG-fuelled ships outside of Norway operate
within the North and Baltic Seas ECAs, which is where

of fossil fuels, leading to poor air quality and a broad

the growing network of LNG bunkering facilities is

range of harmful environmental effects such as land

densest.

and marine acidification.
NOX result from two sources – thermal NOX, the

result of combustion, and fuel NOX, which derive from
the nitrogen content of the fossil fuel being burnt.
While it is not the only technological option

Mediterranean game changer
The establishment of a Mediterranean ECA is
under discussion in the IMO and would have major
consequences for LNG as bunkering fuel. The

to control these emissions, LNG, as methane, is a

Mediterranean littoral states have agreed a roadmap

relatively simple and pure hydrocarbon with only trace

to deliver a Mediterranean ECA, and it is possible that

sulphur and nitrogen content. Its use as a shipping fuel

it could come into force as early as March 1, 2024.

virtually eliminates SOX and reduces NOX by about

85%, owing to the near elimination of fuel NOX, when

compared with oil fuels.

The Mediterranean is a busy sea, not just in terms
of coastal traffic, but as a major trading artery linking
three continents – Europe, Asia and Africa. It also
connects the Atlantic with the Black and Red Seas.

Improving standards

Estimates suggest that nearly a third of the world’s

Norway took an early lead in addressing NOX

merchant shipping – 220,000 vessels of more than

emissions, introducing a tax in 2007 and establishing

100 metric tons – passes through the Suez Canal, the

a NOX fund in 2008. The fund was a cheaper option

Bosporus Strait and the Strait of Gibraltar every year.

and a means of pulling in funds which were then used

The establishment of a Mediterranean ECA would

to support the adoption of LNG as a bunkering fuel.

therefore capture more maritime trade than the Baltic

Roughly half of all LNG-fuelled ships today operate in

and North Sea ECAs combined.

Norway.
Globally, the International Maritime Organisation

regulations covering the Mediterranean, it is no

(IMO) has moved to tighten regulations on SOX and NOX

accident that the majority of new LNG bunkering

emissions, bringing in steadily stricter limits on new

vessels being deployed in the next two to three years

build ships. A particularly influential aspect of the IMO’s

will be in that region, as ports vie to capture a growing

policy has been the establishment of Emissions Control

element of international shipping trade. At the same

Areas (ECAs), which have NOX and SOX regulations

time, major container shipping companies, such as

which exceed those that apply everywhere else.

For NOX, the IMO has three tiers. Currently Tier

III applies to ECAs and Tier II to non-ECA areas.

Similarly, for SOX, the IMO introduced a global cap of
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With the prospect of tighter NOX and SOX

CMA-CGM and Eastern Pacific Shipping, both of
which operate on Europe-Asia routes, have been the
first to invest in newbuild LNG container ships.
Mapping LNG bunkering facilities shows the Med

0.5% sulphur content in fuel mass by mass (m/m) from

rapidly catching up with northwest Europe to provide

January 1, 2020, down from the former 3.5%, but

LNG fuelling options from Rotterdam to Singapore via

within the ECAs the limit was already 0.1% m/m.

the Mediterranean and Suez Canal.
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The IMO has a target of reducing the carbon
intensity of shipping by 40% by 2030
compared with a 2008 baseline, and halving
GHG emissions from the sector by 2050.
Mediterranean maritime trade is also expected

reducing the carbon intensity of shipping by 40% by

to grow as part of China’s Belt and Road Initiative,

2030 compared with a 2008 baseline, and halving

which includes support for a maritime Silk Road

GHG emissions from the sector by 2050.

connecting the south-eastern coastline of China to the

Meanwhile, the European Parliament (EP) in

Mediterranean though the South China Sea, the Indian

September voted to include shipping within and to and

Ocean and Suez Canal.

from the EU in the EU’s Emissions Trading Scheme
(ETS), potentially as early as January 1, 2022. The

GHG emissions

EP wants the sector to reduce its carbon intensity by

An increasing number of countries and regions around

40%, like the IMO, but uses a 2018/19 baseline, which

the world, including some of the largest trading

provides a much higher bar for the industry.

nations, adopted carbon neutrality targets in 2020.

still to be reconciled with the European Commission

China also took such steps. The three Asian nations

(EC) and EU Council’s positions. The EC supports

are also the three biggest LNG markets in the world.

shipping’s inclusion in the ETS by 2024. Details of

Aiming for carbon neutrality will inevitably increase
the focus on addressing GHG emissions from the
maritime sector, which according to the IMO’s third
GHG study account for 2.5% of global GHGs.
The first moves in this direction are already
taking place.
The IMO’s Marine Environment Protection
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However, the legislation approved by the EP has

Alongside European nations, Japan, South Korea and

exactly how the ETS will be applied to shipping have
still to be worked out.
Paying a penalty for CO2 emissions at the point

of use would advantage LNG over oil fuels, but
ship owners will also have to take into account

the possibility that eventually full life-cycle GHGs
will be regulated, at which point other alternative

Committee in November last year adopted draft

fuels, such as ammonia, methanol or hydrogen,

MARPOL (International Convention for the Prevention

might appear more attractive. Nonetheless,

of Pollution from Ships) amendments which will

up to 2030 at least, the establishment of a

introduce technical and operational requirements to

Mediterranean ECA and drawing shipping into the

reduce the carbon intensity of ships of 5,000 gross

ambit of the EU ETS look set to provide strong

metric tons or more. These requirements could be

regulatory incentives for more shipowners to adopt

in force by January 2023. The IMO has a target of

LNG as their fuel of choice.

G LO B A L VO I C E O F G A S

MARCH 2021

Furetank stays
ahead of curve
with early LNG
adoption

F

uretank has been active in the North

enables better utilisation of controllable

cargo discharge operations by electricity

pitch propellers at below design speeds.

from shore, lowering emissions further.

Shortly after deciding to convert Fure

Its low-CO2 operational performance was

West, Furetank placed an order with

demonstrated during sea trials, where

partners Älvtank and Thun Tankers in 2015

it was given an EEDI value of 4.64 from

to order six 18,000-dwt dual-fuel LNG-

classification society Bureau Veritas.

powered vessels, from China Merchants

This is about half of the IMO’s Phase I

Jinling Shipyard Dingheng in China. Two

requirement EEDI of 9.32 for a vessel

more were added to the order later.

of those dimensions and capacity, and

Furetank received the first tanker in

well below the most stringent Phase III

European petroleum products trade

the series in 2018, allowing the company

since the early 1950s. The Swedish tanker

to perform its first bunkering of liquefied

firm was an early mover in adopting LNG

biogas (LBG) that same year. Furetank

when the available infrastructure was

as a marine fuel.

announced in January this year it had

far from what it is today. But with LNG

received Fure Vinga, the seventh ship in the

bunkering becoming a global business,

family that has been involved in shipping

series. The vessels, which can all use LBG,

Furetank now enjoys an increasing choice

since the 17th century, chose in 2014 to

have several other features that reduce

of stops to refuel. The company bunkers

convert its 17,600-dwt Fure West tanker

fuel and energy consumption. This means

its vessels mainly in the Amsterdam-

to a dual-fuel engine, capable of running

they emit 55% less CO2 and 86% less

Rotterdam-Antwerp area, off Sweden’s

on LNG. That decision was taken against

NOx emissions, while also achieving 99%

west coast and in the Baltic Sea area. In

the backdrop of tightening regulations on

reductions in SOx and particulate matter

September 2020, the company’s Fure Ven

bunkering fuel. In 2005, there was a new

emissions.

tanker became the first non US-flagged

The company, owned by the Höglund

EU sulphur directive and the Baltic Sea

Some shipowners are still scrambling

was declared an emissions control area

for answers as to how to comply with the

(ECA), limiting the sulphur content in fuel

International Maritime Organisation’s

to 1.5%. Five years later a sulphur cap of

(IMO)’s call for a 40% reduction in CO2

0.1% was imposed at EU ports, and this

emissions by 2030, versus the level in

was applied across the North Sea in 2015.

2008. But with Fure Vinga’s arrival,

Seeing the writing on the wall, Furetank

Furetank is already near to reaching

took various early steps to address its

the 2050 goal of a 50% cut in overall

emissions and stay ahead of the regulation.

greenhouse gas emissions (GHGs).

In 2013, it began installing on board its
vessels floating frequency, a device that

Fure Vinga is the first tanker in
European trade that is able to perform full

requirement of EEDI 7.54.
Furetank went down the LNG route

ship to be bunkered with LNG in the US,
at the Florida port of Jacksonville.

www.furetank.se

This article is brought to you by Furetank. The opinions and views expressed in this article do not necessarily reflect those of the IGU or the publisher.
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From humble roots in Norway, LNG-fuelled

facilities, both vessels and other options such as

maritime transport has become commonplace in

tank-to-ship and truck-to-ship bunkering, into

Europe and Asia and is expanding into other regions

the Mediterranean and along the key Europe-Asia
trading route via the Suez Canal.

Infrastructure density

ROSS MCCRACKEN

LNG bunkering infrastructure has expanded
significantly in the last five years from its heartland
in Norway to northwest Europe. It has also become

L

much more flexible and less tied to dedicated
NG bunkering infrastructure has moved

small LNG supply chains, owing to the increased

out of its Norwegian heartland to Europe’s

deployment of LNG bunkering vessels, which can

largest bunkering port Rotterdam and

serve a maritime area rather than one port, as well

the wider Amsterdam-Rotterdam-Antwerp
area. Capacity has also leapt forward in the

By mid-2020, the capacity of LNG bunkering

Mediterranean and been pioneered in Singapore,

vessels operating in the Netherlands had almost

making LNG-fuelled Europe-Asia shipping a reality.

reached parity with Norway. These bunker vessels

The two most tantalising prospects for LNG now are

primarily serve the Amsterdam-Rotterdam-Antwerp

a Mediterranean Emissions Control Area (ECA) and

area, northern Europe’s busiest shipping area.

building on Asia’s extensive LNG infrastructure to

They are much larger than their predecessors.

capture a share of intra-Asian maritime trade.

The Gas Agility, for example, the world’s largest

Spanish gas company Gasnam reported that 741

bunkering vessel, can supply enough fuel for a

LNG bunkering operations had been carried out

23,000-teu containership to make a round trip from

in Spain in 2020, up from a mere 199 recorded in

Europe to Asia.

2019. The increase is significant not just for Spain
but because it indicates the spread of LNG bunkering
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bunker much larger ships than in the past.
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The majority are located in Rotterdam, which is
the world’s second largest bunkering port after
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Yearly development of LNG bunker vessels (no. of vessels)
On order

In operation

Under discussion
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Singapore. In total, the number of European LNG

Bunker vessels by tank capacity (m3)

bunkering facilities rose from 17 in 2010, 16 of which
were in Norway, to 35 in 2015 across nine different
northern European countries. By 2020, the number
had risen to 59 across 15 countries, with facilities
now located in the Mediterranean (10), as well as

27

northwest Europe (11) and the Baltics (10).

16
5
<1,000

1,000-5,000

LNG as a shipping fuel has always faced the

11
5,000-10,000

4

>10,000

Unknown

chicken-and-egg investment problem of aligning
supply (the bunkering facility and source of LNG) with
demand (LNG-fuelled ships). Small-scale LNG fuelling
operations developed initially in partnerships which
coordinated the simultaneous arrival of both, often
point-to-point operations such as ferries or supply

Bunker vessels by area of operation
Oceania: 1

vessels dedicated to particular offshore operations.
Now, however, northwest Europe is reaching a
sufficient density of infrastructure which removes
from ship owners’ calculations the risk surrounding

Global: 1
Africa: 1

Europe: 28

Norway: 3

fuel supply availability when they take a decision on
which type of engine to install in newbuild vessels.

Fleet expansion

Unknown: 4

LNG bunkering growth reflects fundamental change
in the nature of the LNG-fuelled fleet. In mid-2020,
LNG-fuelled ships numbered just over 160, but,
based on firm orders, the fleet, which excludes LNG

America: 9

carriers, will increase to 410 in 2027, the majority of
Asia: 16

Data source: DNV GL
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vessels being delivered by 2025.
However, these numbers do not show the whole
picture because the vessels being built today are
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Another sea change
in the LNG bunkering
market has been the
increase in the number
of facilities in Asia
beyond Singapore,
which pioneered
the development
of LNG bunkering
in the region.

Mediterranean with French oil and gas major Total
supplying the fuel.
Fos de Marseille, along with other Mediterranean
ports, will be able to supply LNG to ships in one of
the busiest maritime areas in the world, while the
prospect of a Mediterranean ECA will boost ship
owners’ interest in fuels compliant with the tougher
nitrogen oxide and sulphur oxide (NOX and SOX)

regulations that the control area would impose.

Asian development
Another sea change in the LNG bunkering market
has been the increase in the number of facilities
in Asia beyond Singapore, which pioneered the
development of LNG bunkering in the region.
Although Europe has by far the most bunkering
vessel capacity in operation of any continent, the
order book shows that Asia is rapidly catching up.
According to data from classification society DNV

much larger with longer ranges. When measured

GL, based on capacity in operation and decided, the

by deadweight tonnage, the LNG-powered fleet will

number of bunkering vessels in Asia will rise to 12 in

expand fivefold in the next five years.

the next few years with a total capacity of 105,000

The number of containerships powered by
LNG is expected to jump from 11 in 2020 to 47 in
2025, crude oil tankers rise from eight to 57, oil

capacity of 135,000 m3.
While this will underpin LNG-fuelled Europe-Asia

product and chemical tankers from 19 to 49, bulk

trade, the new bunker vessels will add flexibility to

carriers from 6 to 23 and cruise ships from 2 to 32,

the 16 LNG bunkering facilities already operating in

resulting in a step change in demand for the fuel and

Asia. These primarily offer truck-to-ship loading, but

providing the confidence on the part of fuel suppliers

ship-to-ship bunkering is available at Singapore and

to invest in bunkering operations.

Zhoushan LNG in China, as well as at the Chinese

Particular companies have taken a leadership role.

inland port of Haigangxing No.2. Moreover, three

Russia’s Sovcomflot has ordered the first LNG-fuelled

ports in Australia have plans to develop ship-to-ship

crude oil tankers, and Anglo-Dutch major Shell has

transfer capacity: Dampier, Port Hedland and the

invested in a substantial newbuild programme with a

King Bay Supply Base at Karratha.

number of partners. This is the primary driver, along

In addition to the prospect of a Mediterranean

with Sovcomflot and Rosneft, behind the expansion of

ECA, this is one of the most tantalising prospects for

LNG-powered crude oil tankers.

the LNG bunkering sector – the capture of a share of

Similarly, France’s CMA-CGM and Eastern
Pacific Shipping have already received the first in a
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m3, closing in on Europe’s 24 vessels with total

intra-Asian shipping.
In many ways the infrastructure to develop LNG

series of ultra-large LNG-powered containerships

bunkering in Asia is already there in the form of LNG

designed for Europe-Asia shipping routes with more

import terminals and production facilities. Japan, China

to come over the course of 2021. CMA-CGM has an

and South Korea are the three largest LNG importers,

LNG bunkering supply operation in Rotterdam and is

while India is a rapidly growing market. Australia,

developing a second one at Fos de Marseille in the

Malaysia and Indonesia are all major LNG exporters.
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Just as in Europe, LNG import terminals, for

bunkering services as early as next year. Capacity

example Himeji, Kobe, Osaka and Yokohama Ports

is also rising in the US. In 2020, there was only one

in Japan, Incheon in South Korea and Kochi in

small bunker vessel in operation, but two were on

India, are taking the opportunity to leverage their

order and three projects under discussion, which if

existing infrastructure to supply new services, such

realised would see US LNG bunker vessel capacity

as reloading, transshipment, truck loading and

rise to about 20,000 m3.

LNG bunkering.

The density of LNG bunkering facilities in
northwest Europe and the Baltics are gradually

Global reach

overcoming the uncertainty that shipowners face

LNG bunkering is also making inroads into the

when deciding on what propulsion system to opt

Americas and other important shipping nodes, such

for, removing one of the key restraints on newbuild

as the Port of Fujairah in the UAE and the expected

LNG-powered ship construction. Moreover, the new

start-up of LNG bunkering this year at the Port

wave of investment in the Mediterranean and in

of Coega in South Africa, which would allow LNG

Asia suggests a similar trajectory, with the added

bunkering on the longer Europe-Asia shipping route

advantage of creating a supply chain stretching

via the Cape of Good Hope.

from northern Europe to the Pacific to provide the

Meanwhile, in North America, the Port of
Vancouver expects to be able to provide LNG
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first real example of international LNG-fuelled
maritime trade.
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LNG engine
evolutions

NEIL FORD

L

NG is becoming an increasingly popular fuel in
the transport sector, particularly for trucks and
trains, but nowhere is growth more rapid than in

the shipping industry. Improvements in engine technology,
coupled with LNG’s clean burning characteristics, are
making the fuel one of the most attractive and readily
available means of complying with stricter air pollution
standards, while further technological advances look set to
bring greater efficiency savings.
LNGCs were the first ships to run on LNG and their
propulsion systems have seen a steady evolution in
efficiency and technology. Until 2006, all LNG carriers were
powered by turbines driven by pressurised steam produced
from either boil-off gas or heavy fuel oil. Thereafter, more
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PHOTO: MAN ENERGY SOLUTIONS

LNG engine technology has
developed over time, now
offering shipowners different
options depending on their
needs

LNG fleet development (no. of ships)
In operation

On order

LNG ready
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Middle East: 1
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Unknown: 6

Global: 164
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Asia: 44

DF: 80

Norway: 71
Europe: 125

Data source: DNV GL

efficient dual-fuel diesel electric (DFDE), triple-fuel

give three fuel alternatives according to fuel cost.

diesel electric (TFDE) and slow-speed diesel with

SSDR propulsion systems run two low-speed diesel

re-liquefaction plant (SSDR) systems began to take

engines and four auxiliary generators with a re-

over. They produced lower emissions, consumed

liquefaction plant, but the higher running costs mean

less fuel and were more efficient at lower loads than

that they are best suited to very large LNGCs.

steam turbines.
DFDE systems use either diesel or gas to
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MEGI and X-DF

power electric generators and motors, while a gas

Two new types of engine have been developed,

combustion unit handles excess boil-off gas. TFDE

however, partly to cope with the reduction in

technology adds heavy fuel oil to diesel and gas to

the volume of boil-off gas available because of
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improved containment systems on LNGCs. M-type,

gas. German manufacturer MAN states that MEGI

electronically controlled gas injection engines

engines have smaller complex electrical systems,

(MEGI) and X-DF (dual fuel) engines offer lower

helping to reduce capital costs, while shipowner

capital costs, reduced fuel consumption and lower

Teekay calculates that its MEGI vessels consume

emissions. Both burn boil-off gas alongside much

about 100 metric tons of fuel/day, in comparison

smaller volumes of diesel or pilot fuel.

with 125-130 metric tons/day for the most efficient

efficient than dual-fuel diesel electric propulsion

MEGI new build, Creole Spirit, was completed as

systems, have been developed to run on either oil

recently as 2015.

or gas, providing more fuel flexibility. Gas is injected

X-DF technology burns premixed fuel and air at a

only after the combustion air is compressed, while

high air-to-fuel ratio, allowing vessels to operate on

the gas burns immediately after injection, so there

gas at very low loads. The first vessel was completed

is no need for derating to avoid knocking, otherwise

in 2017, but it is now becoming popular in low and

known as unintended ignition.

medium speed engines. The pressure is not as high

The engine switches from burning fuel oil to

as on MEGI vessels, so supporters praise its safety

gas automatically when it exceeds 10% load. MEGI

levels, while it is roughly as fuel efficient as MEGI

engines also include a partial re-liquefaction system

and offers lower emissions than competitors.

to turn unused gas from the engine back into a
liquid state by reducing the pressure of the unused
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DFDE propulsion systems. The world’s first LNG
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According to the 2020 World LNG Report, MEGI
technology has been installed in about a fifth of all
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MEGI engines, which are up to 30% more fuel

The big
challenge in
retrofitting
is storage.

International Maritime Organisation (LNG) rules on
sulphur and nitrogen oxide emissions are forcing ship
owners to either buy low sulphur marine oil, which
is on average about 15-20% more expensive than
LNG, or install exhaust gas cleaning systems to cut
emissions from traditional heavy oil fuel, but this too
increases costs. As a result, shipping lines are keen
to either commission LNG-fuelled vessels or retrofit
existing ships with LNG technology, sometimes in
conjunction with an electric motor and battery.
The big challenge in retrofitting is storage.
Although LNG has a higher heat value than oil, it is
far less dense and requires more storage space for
the same energy as marine oil. It can be difficult to
find enough room to install an LNG storage tank on

LNGCs launched in the past ten years, with X-DF

an existing vessel, particularly as they cannot be

in only about 7%. However, this hides how new

fitted in many parts of a ship on safety grounds.

both technologies are. Research by Rystad Energy

Retrofits comprise just 10% of the LNG fleet and

concluded that 95% of all LNGCs on order at the end

an even smaller proportion of the order book, while

of 2019 were either MEGI or X-DF, demonstrating

newbuild ships are designed with sufficient space for

that they have almost entirely taken over the market.

built-in tanks.

X-DF accounted for 84 out of the 126 newbuilds on
order, despite the fact that only 16 were in operation.

Any engine and fuel efficiency improvements
that are made could reduce storage requirements,
but all too often these are more easily installed in

Beyond LNGCs

newbuilds. One of the most recent innovations has

LNG-fuelled engines are now used on a wider range

been air lubrication systems (ALS), where air is

of ships. Although they were originally considered

blown out of outlets along a ship’s hull, creating a

most appropriate for smaller vessels, they are now

layer of bubbles under the hull. This reduces drag,

being used on some of the biggest ships afloat,

cutting fuel costs by more than 5%, according to

including container ships, ro-ro vessels and oil

one of the world’s biggest LNGC shipyards, Daewoo

tankers. They use the same propulsion technology

Shipbuilding & Marine Engineering. The South

as LNGCs, with pilot fuel or a spark plug needed to

Korean firm completed the first ever LNGC with an

start the combustion process.

ALS at the end of 2019.

Norway has been particularly quick to use LNG-

often electricity but also diesel or marine oil, on

first ship came into use outside Norway, but there

hybrid vessels, which switch fairly easily between

seems little doubt that LNG will become a principal

different fuels. Germany’s MAN Energy Solutions

shipping fuel in the near future. Research by the

uses diesel-gas-electric propulsion systems in its

Korea Trade Investment Promotion Agency and

ferries to offer operators greater fuel flexibility. LNG-

Korea Development Bank was particularly optimistic,

electric systems are particularly popular for vessels

forecasting that 60% of newbuild ship orders would

covering relatively short distances, such as tugs and

have LNG fuel capacity by 2025.

short-haul ferries. This is partly because it is easier

Increasingly stringent pollution standards are
driving demand for LNG-powered vessels. New
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LNG is also married with other energy sources,

powered vessels and it was not until 2013 that the
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to provide bunkering services but also because their
batteries can be regularly recharged.
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In LNG, experience matters.

Atlas Copco Gas and Process continuously innovates for the LNG industry. For over
50 years we’ve engineered advanced process equipment with intelligent aero
design and a smaller footprint to maximize efficiency. We partner with you from
day one, designing custom solutions including cryogenic high- or low-pressure
BOG, SMR compressors, cryogenic expanders and Companders™ for liquefaction.
Our mission is to help you to design process equipment that will protect your LNG
value chain. With about 8,000 running reference machines in various industries,
LNG professionals around the globe trust the proven industry-leading efficiency
and reliability of Atlas Copco Gas and Process machinery.

Find out how Atlas Copco Gas and Process can help perfect
the way you work at atlascopco-gap.com

Shipowners that choose LNG now be able
to move on to bio-LNG in the future without
added investment, while hydrogen represents
a longer-term option
FREDERIC LEGRAND, LAB MANAGER, ENGIE LAB CRIGEN

S

hipping has historically relied for propulsion
on heavy fuel oil (HFO), a heavy fraction
distilled from crude oil. This fuel,

considered the dregs of the oil refining process,
contains polluting compounds, in particular
sulphur. When combusted, it releases CO2, sulphur
oxides (SOX), nitrogen oxides (NOX) and particulate
matter. Due to HFO’s widespread use, maritime

transport represented just under 3% of global CO2

emissions in 2018, the equivalent of Germany’s
annual emissions.
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Contrary to its reputation as a
rather conservative industry,
maritime transport is well on the
way to becoming carbon neutral.
The International Maritime Organisation (IMO)
has decided to react and has set ambitious targets

More importantly, it only eliminates sulphur, and

to curb greenhouse gas emissions (GHGs), by at

not other pollutants, and so only addresses part of

least 50% below 2008 levels by 2050. Since 2015,

the problem. In terms of cost, this solution offers

the IMO has also imposed a progressive reduction in

the best return on investment, but it is not without

the maximum permitted sulphur content, from 3.5%

risk as it raises the question of how to dispose of

in 2015 to 0.5% in 2020. In the Sulphur Emission

the sulphur residues. In addition, using scrubbers

Control Areas (SECA), which include the North

increases the ship’s overall fuel consumption and

American coasts and the seas of Northern Europe,

therefore its GHGs. As of May 1 2019, less than

an even stricter limit applies of 0.1% as of 2015.

2,400 ships were equipped with scrubbers.

Shipowners have various solutions for complying

The last option is to change over to an entirely

with requirements. First, they can replace HFO with

new fuel, which for shipowners with a long-term

marine diesel or low sulphur fuel oil (LSFO), which

strategy usually involves investing in a new vessel.

requires some minor modifications to ship engines

HFOs can be replaced by LNG and even bio-LNG or

to make them compatible. But this option adds

hydrogen.

significant extra operational costs, as these lower-

To address this new market, Engie has launched

sulphur alternatives are much more expensive. Price

several ambitious research programmes that focus

and availability are key issues and the former will

on producing green gases and using them in maritime

rise as demand increases, however this will initially

transport. One of them addresses the fact that the

be the most widely adopted solution as it does not

thermodynamic behaviour of LNG is completely

require large investments.

different to that of other fuels because LNG is

Another avenue is to continue burning high-
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solution is not necessarily suitable for all ships.

a cryogenic liquid whose chemical composition

sulphur fuels, but to reduce pollution by installing

changes as it evaporates into natural gas, which is

exhaust gas cleaning systems, known as scrubbers,

then burned by the engines. The changes that take

which remove and collect sulphur. However, this

place during the voyage are reflected in the evolution
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of parameters that are essential for the operation of the
engines, including the methane number (a number linked to
the composition of the gas that reflects combustion quality).
A gas chromatograph could be installed to continuously
monitor LNG composition, but such a device is expensive.
Other solutions now exist: Engie Lab Crigen has developed
Smart gauge, an algorithm that calculates the composition
of the LNG in the ship’s storage tanks throughout the
route based on real-time pressure and temperature
measurements and the initial composition of the LNG.
Despite its low environmental impact, LNG does not
completely eliminate CO2 and NOX emissions. But two

new fuels could provide the solution. The first is bio-LNG,
or liquid biomethane, which reduces CO2 emissions by
90% versus HFO and does not

require any additional

investment for LNG-powered ships. The development of
bio-LNG is however
hindered by its higher production costs. Engie Lab Crigen
has launched a research programme aimed at using
innovative processes to reduce biogas liquefaction costs by
40%. In 2020, tests will be carried out at the Crigen site in
Stains and then at the LNG terminal in Montoir-de-Bretagne
to validate the new technology. The objective for 2021 is to
install the solution at the site of an Engie partner. Bio-LNG
could replace LNG by 2030.
In the longer term, liquid hydrogen could also be a
suitable fuel source for maritime transport. In fact, as
long as it is produced from renewable sources, it does
not generate any GHGs, and nor does it emit NOX, SOX or

particulate matter. Today available solutions for producing,
storing and transporting liquid hydrogen are limited. Engie
has launched a research programme that aims to halve the
costs of producing and transporting hydrogen by developing
new liquefaction processes. Projects are also underway in
South America to provide industry with hydrogen-based
maritime transport solutions. Contrary to its reputation as a
rather conservative industry, maritime transport is well on
the way to becoming carbon neutral. Several solutions are
available and Engie is supporting the key players to help
them reduce the industry’s carbon footprint. One day soon,
we will be able to cruise with a clear conscience.
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anada is the world’s sixth largest producer of
natural gas, producing more than 170bn m3

of natural gas every year into the North American
market, serving heating, power generation and
petrochemical customers in three countries.
In the last decade, the country has developed an
impressive inventory of technological advances and

holds Canada’s seat at the International Gas Union

footprint and contributing to global net-zero aspirations.

– is leading a growing list of Canadian producers

Already a world leader in point-source carbon

and utilities who are working to deliver a range of

capture and storage (CCS), with nearly 10mn

innovations along the natural gas value chain, from

metric tons of CO2 sequestered in the last half-

responsibly-produced natural gas to small-scale LNG

decade, Canadian expertise is also at the forefront

technology to deliver low-emission power and heat

in developing technology that, from one plant, can

to remote communities; from innovators working

capture up to 1mn mt of CO2 every year directly from

to reduce methane emissions to marine bunkering

the atmosphere.

But capturing CO2 is not the only arena for

Canadian expertise: new projects under development
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And the Canadian Gas Association – which

expertise focused on reducing the gas industry’s carbon

services that will help the world’s shipping industry
access cleaner transportation fuels.
In this issue of the IGU’s Global Voice of Gas (GVG)

will combine low-carbon natural gas and renewable

we examine some of these initiatives, highlighting the

electricity to deliver some of the least carbon-intensive

projects and innovators who will contribute to solving

LNG in the world by the middle of this decade.

the world’s climate change challenges.
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International Gas Union Research Conference

IGRC2024
CANADA

Energy innovation that delivers, around the world.

May 2024
Banff, Alberta
Affordability Resiliency Sustainability
For more information: www.cga.ca

Messages

reductions and technology innovation

Here in Canada, our innovation agenda

while maintaining affordability and

was recently given a boost: we have been

reliability for customers. Projects

selected by the IGU to host the next

in energy efficiency, hydrogen,

International Gas Research Conference

renewable natural gas, liquefied

(IGRC2024). We are starting work now on

natural gas (LNG), and natural gas for

what will be a multi-year effort promoting

transportation are all part of what we

gas innovation, and we look forward to

have proposed – and they can leverage

welcoming the global industry to beautiful

our fuel and infrastructure strengths

Banff, Alberta in 2024.

and show to Canada and the world

As we continue all of this activity,

that gaseous fuels have a place in a

our focus on safety and the customer

clean energy future.

never wavers. The pandemic and

Furthermore, during the lockdowns,

lockdowns have only underscored the

the Canadian natural gas industry has

importance of these priorities – and the

continued to demonstrate leadership in

gas industry is proud of its performance

innovation and cleantech development.

on both. Moreover, wnd we emphasize

Our Natural Gas Innovation Fund,

these while we deliver a clean product,

created by the Canadian Gas

develop emerging technologies and fuels

Association in 2017, is filling a

to improve environmental performance,

Restrictions and lockdowns following

technology development gap in the

reinforce what is incredibly resilient

from the COVID-19 pandemic

natural gas sector. It invests in cleantech

infrastructure, and give customers the

continue in Canada, making it

start-ups and small and medium-

most affordable energy choice.

incredibly difficult for households and

sized enterprises enabling innovative

businesses alike, hurting the entire

gaseous solutions to support Canadian

why in Canada – and around the world

Canadian economy.

and global energy systems. NGIF has

- the global gas industry is key to our

With this economic downturn,

almost 50 cleantech companies in its

ongoing economic well-being. This

energy affordability is more important

portfolio and that number is growing

value proposition is only magnified as

than ever for Canadians. The natural

steadily. The success has prompted

we endeavour to recover from the global

gas industry has continued to deliver:

the creation of two other initiatives

economic setback of a dreadful virus

maintaining and even expanding

- the NGIF Venture Fund (which will

and extended lockdowns.

essential energy services.

be making equity investments in new

Greetings from
Canada!

In parallel with this activity,

ventures building on the first NGIF

All of these attributes make it clear

I hope you enjoy the articles in this
issue of the Global Voice of Gas.

our industry has also been working

grants) and the NGIF Emissions Testing

diligently to advance “shovel-ready”

Centre (which will dramatically improve

— Timothy Egan

projects that can support economic

the ability to assess the environmental

President & CEO, Canadian Gas

recovery. These focus on emission

performance of the natural gas sector).

Association

69

G LO B A L VO I C E O F G A S

MARCH 2021

MESSAGES

divesting from those that, in their view,
are not.  
Canadian industry understands this, so
they’re following the money. Or, as we
say here, they’re skating to where the
puck is going.

“Energy is our
family business”.
That’s what my late friend and former
Alberta premier Jim Prentice used to
say of Canada.
He was right.
We’re the world’s fourth-largest
producer of oil and gas. The thirdlargest producer of hydro-electricity. A
tier-one nuclear nation and the ninthlargest producer of renewables.
This is what we do.
Gas is a big part of that. It’s a critical
piece of our energy mix today, and it
will be essential in building our lowemissions energy future.
The market is changing. Investors
around the world are increasingly
making clear choices: they’re putting
their money into businesses, industries
and jurisdictions that are taking
meaningful climate action. And they’re
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and gas workers back to work cleaning
up the environment and capping
methane leaks.
With all this and more, we’re building a
low-emissions energy future that leaves
no one behind.

Canadian oil and gas invests $1bn in
cleantech every year. In fact, they’re
our largest private cleantech investors,
accounting for more than 70% of the
private sector’s yearly total R&D.

Working with Indigenous Peoples.
Integrating local knowledge and cultural
considerations in sustainable projects.
Ensuring they benefit with jobs and
share the economic opportunity.

And right now, Canadians are building
one of the largest and cleanest LNG
facilities in the world. The $40-billion
LNG Canada project will emit 50% fewer
GHGs than its international peers.

Canada offers preferential access to
markets - two-thirds of the global
economy in fact. Low corporate tax
rates and a streamlined regulatory
process. And, a growing LNG sector that
Oxford University calls ‘among the most
progressive’ in the world.

We’re electrifying gas fields and
reducing methane emissions through
innovations like carbon capture and
renewable natural gas.
And our government is leading the way.
Not just because it’s the right thing to
do - and it is the right thing to do - but
because it’s the smart thing to do.
Lowering our emissions increases our
competitiveness.
Late last year, we launched Canada’s
Hydrogen Strategy. It’s a detailed call
to action to make Canada the world’s
hydrogen supplier of choice.
We also launched a $750mn Emissions
Reduction Fund to help the oil and
gas sector lower their emissions while
supporting jobs.
We’ve invested $1.72bn to clean up
orphan and inactive wells, getting oil

The ingenuity, determination and hard
work of workers in our natural resource
sectors will lead us in our common
mission:
Net-zero emissions by 2050;
A national economy that continues to
grow and prosper; and
A low-emissions future that leaves no
one behind.
I know this is a lot.
It’s ambitious.
But we’re Canada.
This is what we do.

—Seamus O’Regan Jr.
Canada’s Minister of Natural Resources
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LATE TO
THE PARTY

Canadian LNG inches forward

Led by Anglo-Dutch Shell and the LNG
Canada project, Canada’s aspirations are
being pursued on all three coasts
SHAUN POLCZER

C

anadian LNG is finally inching forward
after nearly two decades of fits and starts
amid regulatory uncertainties and changing

markets. The first large scale projects are finally set
to begin off both the country’s eastern and western
shores, potentially ushering in a new era for the
country’s beleaguered gas industry.
The federal government’s natural resources
department lists 18 proposed projects in various
stages of planning and construction, and has granted
some two dozen export licences since 2011 with
varying terms of 25-40 years.
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A total of 13 export terminals have been

hydraulic fracturing, which opened up massive tight

announced in British Columbia (BC), two in Quebec

deposits on both sides of the Canada/US border.

and three in Nova Scotia – with a total proposed

For the Canadians, however, it proved to be a

export capacity of 216mn mt/yr or 29bn ft /day. The

double-edged sword.

3

country’s only operational LNG terminal – an import

On the bright side, the new technologies

facility – is Canaport LNG’s regasification terminal

succeeded in unlocking massive new deposits in

located in Saint John, New Brunswick.

nearly every region of the country. The federal

All told, the projects represent more than

government now estimates Canada’s natural gas

C$100bn (US$78.8bn) of new capital investment,

resource base to be on the order of 1,383 trillion

generating annual returns of C$7.4bn a year,

ft3, or about 5% of the world’s total. Included in

according to a 2016 Conference Board of Canada

that figure is 542 trillion ft3 of conventional gas,

study. The study further found that LNG could

while the rest is unconventional coal-bed methane,

contribute upwards of 65,000 new jobs, with 46,000

shale and tight gas. The downside is that Canadian

in BC alone, providing a much-needed shot in the

gas sales to the US – its only export market – have

arm for the country’s economy as a whole.

declined steadily since then, falling nearly 36%

But this is far from assured. The proposed

from an all-time high of 110bn m3 in 2007 to just

projects have been subject to regulatory delays

under 74.4bn m3 in 2019. In a little more than a

and ever-changing market dynamics as well as

decade, the US has gone from being Canada’s

consolidation of interests among the emerging

largest customer to its biggest competitor,

players, which have led to scope changes and

necessitating the drive to open new markets in

outright cancellations spanning a decade.

Asia-Pacific and Europe.

Industry analysts almost universally agree that all
proposed projects are unlikely to proceed. Indeed,

Better late than never

of 20 announced projects in BC in 2017 only 10 have

Yet Canada is a latecomer to the LNG party, lagging

a reasonable chance of moving ahead, according

rivals in Australia, the Middle East and even the US,

to the Sightline Institute, a non-partisan think

which began large scale LNG exports through the

tank focusing on sustainability issues in the Pacific

Gulf of Mexico in February 2016.

Northwest region of Canada and the US.

Still, Canadian observers are optimistic that will
soon change with the commissioning of the 14mn

Changing market landscape

mt/yr first phase of the LNG Canada project, a

This is because much has changed since the start of

joint venture led by Anglo-Dutch major Shell with

the 21st Century when Canada, and North America,

Malaysia’s Petronas, PetroChina, Mitsubishi of

faced potentially severe production shortfalls of

Japan and Kogas, the Korean state energy company.

conventional gas supplies that resulted in wild

Construction began in 2019 and the first deliveries

fluctuations in price and subsequent demand

are expected in by the middle of the decade, about a

destruction. The country’s power producers began

year behind schedule.

looking further afield for reliable coal sources
and alternatives such as wind and solar to offset

investment decision (FID), LNG Canada is unique

what many saw as a looming production crunch.

in that it is a vertically integrated upstream/

Canaport’s LNG import terminal was such a

downstream venture with export licence terms

response to those fears.

spanning the next 40 years – a key concession

The supply picture began to change around
2008 with the advent of horizontal drilling and
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from the Canadian government to get it approved.
Each of the JV partners have established
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upstream production in BC’s Montney basin, which

smaller niche plays on both the country’s east

they are using to mitigate future price risks in

and west coasts in BC and Quebec. Whereas the

Asian LNG markets.

larger initiatives are often hampered by long lead

Further up the coast, the future of the 18mn mt/

times, access to capital and an ever-changing

yr Kitimat LNG project remains in doubt. In late

environmental review process, a host of smaller bite-

2019, US major Chevron said it was exploring the

sized proposals targeting specific market niches also

potential sale of its 50% interest, while its partner,

have the potential to alter Canada’s LNG landscape.

Australia’s Woodside Energy, said in February 2020

One of the more interesting variations on

it had taken a US$720mn impairment on the project

the theme is FortisBC’s proposed Tilbury LNG

in its 2019 financial results.

expansion on the outskirts of Vancouver. FortisBC

“Kitimat remains a world-class project and

was previously the Terasen group of companies,

Woodside will continue to evaluate actively future

acquired by Kinder Morgan in 2005 and sold to

development opportunities, including optimisation

Newfoundland and Labrador’s Fortis two years later.

of gas supply into processing facilities,” Woodside

Tilbury LNG was Canada’s first operating LNG

said. “However, the impairment reflects increased

terminal and has been in continuous service since

uncertainty, particularly in the timing of the

1971. However, it was primarily used to supplement

development of the upstream Liard resource,

existing hydropower during periods of peak demand

following sustained depressed gas market conditions

with gas sourced from the northeastern portion of the

in Western Canada.”

province, Ian Finke, the company’s director of LNG
operations, tells GVG. In 2017 it began modest exports
to China, and in 2019, FortisBC struck Canada’s first

The bigger story, however, is the proliferation of

export contract with China, a two-year deal covering

PHOTO: LNGCANADA

Small is beautiful; less is more
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“The key
learning is that
if there is no
customer, there
is no project.”

network to supply the proposed Woodfibre LNG
terminal in Squamish, about 70 km north of
Vancouver in Howe Sound. Woodfibre is proposing
to construct a 2.5mn mt/yr liquefaction and export
terminal and associated floating storage facilities,
all powered from BC’s predominantly hydroelectric
power grid.
The company claims 80% fewer GHG emissions
as a result, making its project one of the cleanest in
the world. The project is a joint venture with local
indigenous groups, further burnishing its corporate
social responsibility credentials. Construction was
to start in the summer of 2021, but last March
the company applied to have its environmental

— James Millar, Pieridae Energy spokesman

certificate extended another five years due to the
Covid pandemic and construction is now expected to
begin in 2022.
And Haisla Nation, on whose traditional
territory the LNG Canada terminal is being
developed, has its own LNG aspirations in the

up to 53,000 mt/yr of supply from Tilbury LNG,

form of Cedar LNG, a floating 3-4mn mt/yr project

shipped in 60 ISO containers each week.

that would be Canada’s first indigenous-owned

A new market closer to home, however, has

LNG development. In November 2020, Haisla

emerged with new maritime regulations aimed

Nation took on Pacific Traverse Energy and Delfin

at reducing sulphur emissions in coastal zones,

Midstream as partners, and the project is now in

prompting the BC Ferries crown corporation

the early stages of a combined federal/provincial

to transition to LNG as a marine transportation

environmental review.

fuel. The move is expected to result in 27% less
greenhouse gas emissions (GHG), including a 95%

Coast-to-coast-to-coast

reduction in NOX, and a 99% decrease in particulate

The proliferation of new LNG projects is not limited

matter. Along with the installation of 0.56mn mt/yr

to Canada’s western regions. Indeed, liquefaction

of liquefaction capacity and 45,000 m of storage,

projects have been proposed for all three Canadian

the company is working with the Vancouver Port

coasts, including on its northern Beaufort Sea coast,

Authority to develop the first ship-to-ship refuelling

in Quebec, with access to Atlantic Ocean shipping

service on North America’s Pacific coast.

lanes, and on the east coast in Nova Scotia.

3

Finke says the aim is to make the Lower Fraser a

In northern Canada lie an estimated 10 trillion ft3

global LNG bunkering hub for long haul vessels. The

of stranded natural gas reserves. The government of

Port of Vancouver alone accounts for almost half of the

the Northwest Territories has proposed developing a

province’s entire emissions, he added. “There are a lot

4mn mt/yr floating liquefaction project in the shallow

of complexities in these projects but I think there are a

waters of the Beaufort Sea offshore Tuktoyaktuk.

lot of good opportunities, LNG can fill a big role”.
FortisBC is also involved in building the 47-km
Eagle Mountain gas line from its existing distribution

74

G LO B A L VO I C E O F G A S

It is in the process of looking for industry
partners, and any formal project description is in an
uncertain future.

MARCH 2021

A bit more certain is GNL Quebec’s proposed
Energie Saguenay LNG complex – due to be powered
entirely by grid electricity – at Saguenay on the St
Lawrence River. The C$9bn project aims to export
11mn mt/yr starting in 2026. It is currently in the
midst of federal and provincial environmental
reviews, with a regulatory decision not likely until
close to year-end.
Completion will involve a pipeline extension from
northeastern Ontario in order to allow it to source
gas from Alberta and BC. From there, the gas will
be shipped to Europe and Asia where the company
hopes it will displace coal-fired electricity, further
reducing emissions as well as cost.
In Nova Scotia, Pieridae Energy is looking to make

there is no customer, there is no project.”
Millar noted that the plant site is located,
literally, hundreds of metres from the existing
Maritimes & Northeast pipeline, originally designed

an FID on its 10mn mt/yr Goldboro LNG project in

to take gas produced from the Nova Scotia offshore

June, with exports slated to begin by 2026, according

to export markets in the US Northeast. With

to company spokesman James Millar.

the depletion of those resources, it now moves

Pieridae CEO Alfred Sorensen was an early

mostly Marcellus gas up into Canada, and could

mover in the Kitimat LNG project before it was

conceivably serve as the “last mile” for feed gas into

ultimately sold to Chevron and Woodside, and he

the Goldboro LNG facility.

has taken those learnings with him to Nova Scotia.

On that basis, Goldboro LNG actually qualifies as

What sets Goldboro LNG apart from its competitors

a brownfield development, which allows Pieridae to

is an exclusive take-or-pay arrangement with

avoid some of the permitting issues that might face a

German utility Uniper for the full capacity of the

greenfield project.

project’s first 5mn mt/yr train, amounting to 10% of
the EU member’s total energy consumption.
Germany has been looking for energy

The region’s First Nations are also on-board:
a C$750mn contract to build the project’s
workforce accommodation was awarded in 2020 to

alternatives for after its six remaining nuclear

a partnership of Black Diamond Group and Nova

plants go dark in 2022. The country is also mindful

Scotia’s 13 Mi’kmaq communities.

of overreliance on Russia for gas supplies amid
deepening geopolitical tensions.
Consequently, Pieridae was able to secure

Pieridae has contracted Bechtel as its main
contractor. The Houston-based firm will provide
a comprehensive engineering, procurement,

US$4.5bn in loan guarantees from the German

construction and commissioning (EPCC) execution

government, including US$1.5bn to secure

plan by March 31 this year and a final lump sum

upstream production and acquire conventional gas

turn-key EPCC contract price by the end of May

reserves, processing and transportation assets

ahead of an FID by the end of June.

from Shell. The guarantees came with a caveat
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“The key learning”, Millar emphasises, “is that if

Millar agrees Pieridae’s large-scale development

that the German government did not want to be

has gone under the radar compared to its ‘Left

associated with unconventional gas produced via

Coast’ rivals in BC. “We’re further along the field but

hydraulic fracturing.

we’re not on everybody’s lips.”
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Where energies make tomorrow

Accelerating the
energy transition for
Technip Energies brings our clients’ ground-breaking projects to life,
integrating technology and expertise. We are committed to enhancing
their performance and accelerating the energy transition.
In LNG, we deliver ﬁrst-class projects while offering solutions to reduce CO
emissions from liquefaction and export terminals through:
• Energy efﬁcient designs built on decades of R&D
• Carbon capture and storage for existing facilities - wellhead CO
removed in pretreatment and combustion related CO
• Electriﬁcation of new facilities using power generated from
high-efﬁciency combined cycle power plants and renewable sources
associated with energy storage.

technipenergies.com

LNG storage tanks and cold box at a
production facility drawing feed gas from
the Westcoast Energy T-north transmission
system south of Ft Nelson, BC

WHEN LESS IS MORE:

Micro LNG
Massive LNG export projects may grab

headlines, but sometimes, smaller is better

This is especially so in Canada, where vast swathes
of the country are too remote to be serviced by even
basic energy infrastructure such as pipelines or
electrical grids. And it’s particularly the case in Arctic

SHAUN POLCZER

and Far North communities where fuel supplies are
typically trucked or barged on local waterways to meet
basic needs for heating and electricity.
must be self-sufficient to maintain a minimum

to think of LNG in terms of massive mega

of operational capacity. Unlike the big export

projects costing tens of billions of dollars. The

terminals, this is where small scale LNG

reality, however, is that smaller scalable programmes

development can, and will, play a greater role in

tailored to specific applications have an even greater

coming years.

potential to broaden domestic LNG markets and
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capture the environmental benefits of natural gas

Canada’s empty quarter

as an alternative to fuels such as diesel and coal in

To put the scale of the challenge in perspective:

small-scale power generation and transportation.

more than 90% of Canada’s population resides near
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PHOTO: CRYOPEAK LNG

F

Likewise, industrial facilities such as mines
or most casual observers there is a tendency

 hat they need is
W
reliable and inexpensive
power. LNG is a great
solution. It’s low cost,
reliable and LNG as a
baseline complements
renewables.”
— Blaire Lancaster, former vice
president at Ferus Natural Gas Fuels

Lancaster says finding a secure, stable source
of locally produced energy will allow Inuvik and the
wider Inuvialuit region to expand economic growth
while reducing its environmental footprint. Hence the
name: The Inuvialuit Energy Security Project (IESP),
which is in the final regulatory stages and expected
to come online in the second half of 2022.
To deliver on that promise, Ferus is teaming up
with the Inuvialuit Regional Corp (IRC) to develop
the Inuvialuit Energy Security Project (IESP) near
Tuktoyaktuk, a hamlet of about 900 people on the
shores of the Beaufort Sea some 350 km north of
the Arctic Circle and the northernmost community in
mainland Canada.
Under the IESP, Ferus and the IPC will
reactivate the suspended TUK M-18 natural gas

major urban centres located within 300 km of the

well, 16 km south of Tuktoyaktuk. Small scale gas

US border. Yet a large portion of its landmass lacks

liquefaction and gas-to-liquid modules will then

rudimentary infrastructure such as passable roads,

be installed to produce LNG and synthetic diesel

permanent highways or rail lines.

that will be trucked to local power, heating and

Less than 120,000 people, many of them

gas-fired power generating station in the hamlet

territories, Nunavut, Northwest Territories and

of Tuktoyaktuk, which now gets its electricity from

Yukon. Together, these cover about 3.9mn km2 –

diesel-burning facilities.

60% of Canada’s total land mass and more than
twice the size of Western Europe.
Despite immense natural resources, finding reliable

The M-18 well was originally drilled in 2002 and
tapped into an estimated 278bn ft3 of recoverable
natural gas reserves. By comparison, a well closer to

sources of energy has always been an acute logistical

Inuvik that has met much of the town’s natural gas

and technical challenge in Canada’s Far North and

needs for nearly 20 years, had reserves estimated

Arctic Island regions, especially in the winter months

at about 14.5bn ft3 and is now nearly depleted. The

when it is needed most. Until now, these regions have

M-18 well is expected to be productive for more than

been met with deliveries of liquid petroleum fuels

100 years, far longer than the expected 50-year life

such as diesel or propane from southern refining and

of the IESP.

transportation hubs. The vast distances involved make
it a costly and time-consuming proposition.
This is where small-scale LNG is proving to be
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transportation customers – including to a proposed

indigenous, inhabit Canada’s three northern

More than 2,700 km south of Inuvik, Ferus
operates the 51,000 gallons/day Elmworth
liquefaction facility near Grande Prairie in northern

a viable solution, says Blaire Lancaster, who was

Alberta. The plant was originally a partnership with

vice president, business development and external

the formerly Calgary-based Encana (now Ovintiv,

affairs for Calgary-based Ferus Natural Gas Fuels

based in Denver, Colorado), a major upstream oil

until March 5. Rather than massive production

and gas producer, to provide gas for its various rigs,

trains capable of processing millions of tonnes per

equipment and well completion service providers.

year, micro installations are typically in the tens

But the decline in conventional drilling has seen Ferus

of thousands of litres range, providing energy for

assume 100% ownership while it seeks to expand

specific applications and local markets.

markets into Yukon and the Northwest Territories.
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“What they need is reliable and inexpensive

According to Aleksandar Cook, vice president

power,” Lancaster tells Global Voice of Gas (GVG).

of business development with Richmond, British

“LNG is a great solution. It’s low cost, reliable and

Columbia-based Cryopeak LNG Solutions, the

LNG as a baseline complements renewables” such as

tax will provide much needed incentive to prompt

wind and solar.

heavy industries to convert operations to cleaner
burning LNG.

New regulatory realities

“Increasingly, as the cost of carbon escalates,

It is no secret that Canada’s Arctic has been more

it (higher taxes) will definitely play a role,” he

severely impacted by climate change than any

tells GVG. “Our customers are cognisant and will

other part of the country, and indeed the world.

undoubtedly become increasingly sensitive to

Reducing emissions is not just a priority of the

reducing carbon tax exposure”.

federal government, but territorial and provincial
administrations as well.

The company also provides mobile solutions
such as storage and transportation – a so-called

Starting in 2015, the Canadian government

‘virtual pipeline’ – to provide for peak requirements

has announced plans to increase carbon taxes to

and supply disruptions during plant shutdowns and

C$170 (US$135)/mt by 2030, a 467% increase from

maintenance of installed facilities.

C$30/mt at present. This will involve a federal fuel

Cryopeak in February commissioned its Fort

surcharge paid by producers, distributors and certain

Nelson liquefaction facility to provide off-grid mines

end-users on 21 types of fuel and combustible

and communities with gas for power and industrial

waste. Additionally, the government will implement

heat. Cook said it was selected specifically because

an output-based pricing system for industries that

Fort Nelson is located at the terminus of the

annually emit 50,000 mt of CO2-equivalent or more,

Westcoast pipeline system that delivers virtually all

including levies on excess emissions that fail to

meet present CO2 intensity targets – meaning the

the gas in BC.
Costs are not in the public domain, but the

vast majority of large mining operations that make

facility has a permit to produce 91,000 gallons/day

up the region’s economic lifeblood.

of LNG compared to an initial capacity of 25,000
gallons. Cook said much of the basic infrastructure
– meters, storage, pipes – is already in place for a
second-phase expansion “as demand warrants”
and a final investment decision (FID) is expected
later this year.
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Our customers are
cognisant and will
undoubtedly become
increasingly sensitive
to reducing carbon
tax exposure.”
— Aleksandar Cook, vice president of business
development, Cryopeak LNG Solutions

Similarly rail makes up just 4%, muddying the
value proposition for using LNG to make wholesale
emissions reductions on a scale needed to meet
Canada’s GHG reduction commitments under the
Paris Accord.
A Natural Resources Canada study in 2019
found that the biggest reductions by far are to
be had in the long-haul freight and passenger
transportation sectors, which account for 88% of
the country’s 150mn mt of annual GHG emissions.
Higher fuel economy standards and emerging
technologies such as electric vehicles (EVs) are
expected to put a significant dent in passenger
vehicle emissions in the coming years, but the
freight sector is hampered by the requirement

From Fort Nelson, the LNG will be trucked to

for higher horsepower engines and distribution

local mines and communities as far north as Inuvik

networks capable of utilising LNG as a fuel

– about 2,100 km away – and Fort Simpson, to

replacement for diesel and gasoline.

replace diesel fuel and transition to more reliable

In fact, Ferus’ Lancaster says the company

and efficient natural gas supplies. “Some of these

was originally formed to capture those markets

communities are extremely remote and don’t have

specifically in the upstream oil and gas sector,

access to fixed infrastructure”, he said.

which is why it partnered with Encana. Ferus

That makes for a considerably shorter haul than

presently operates 18 natural gas trucks in its

the record 3,729-km trip Cryopeak made last summer

fleet. But the lack of available higher-power engine

to deliver 18,000 gallons of LNG to a Northwest

alternatives is hampering its ability to add more.

Territories Power Corp generating station in Inuvik from
FortisBC’s Tilbury Island LNG facility near Vancouver.

In 2013, Vancouver-based Westport Innovations
discontinued its 15-litre LNG engine capable of
providing the torque and power of comparable

LNG as a transport fuel

diesel motors costing a fraction of the price. Only

Cook also noted that new regulations limiting

1,000 of the units were built since production

sulphur emissions from ships in North America

began in 2007. Presently available alternatives

and Europe will further expand markets in the

using conventional natural gas are spark-fired and

transportation space. With almost no sulphur

restricted to trucks with less than 80,000-pound

content and particulates such as NOX, LNG can help

gross vehicle weight. By contrast, the 15-litre LNG

customers meet the new regulatory requirements.

motor used a proprietary high pressure direct-

Cook said the company has been building assets in

injection technology.

the Lower Mainland and Port of Vancouver to bunker
oceangoing ships with LNG.
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Until a viable alternative is developed and mass
produced, Lancaster says she sees only limited

While much of the focus on LNG as a transport

applications in constrained geographic locations

fuel presently applies to marine shipping, it accounts

such as the Edmonton-Calgary shipping corridor

for barely 2% of Canada’s total GHG emissions,

in Alberta. “As much as we’d like to see it, that

according to the federal government’s department of

industry is going to take considerably longer” to

natural resources (NRCan).

emerge, she said.
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To bridge a foundational gap in knowledge around
natural gas combustion emissions, Seaspan Ferries

Seaspan plans to open up
the LNG fuel market in
the Pacific North West

S

easpan Ferries Corporation (SFC) has recognized
the importance of providing access to LNG to marine

vessels and will jointly design/permit construct a LNG
berth with Fortis LNG. The LNG berth will provide LNG
to LNG-fueled vessels as well as Seaspan’s LNG bunker
vessel. The berth will be in Delta, directly adjacent to
FortisBC’s existing LNG liquefaction facility.
SFC is a Canadian shipping company that
concentrates their activities in moving Roll on – Roll
off (RORO) cargo between their terminals in the Lower
Mainland of BC and Vancouver Island. Seaspan Ferries
entered into the LNG business in 2015 by focusing
their fleet replacement program on future vessels that
would require LNG fuel. Seaspan Ferries currently
has two LNG/Battery Hybrid vessels in operation and,
based on the success of the first phase of the fleet
replacement program, has built two more vessels which
are scheduled to go into service in 2021.

became a founding partner of the Natural Gas Futures
(NGF) group, which focuses on the development of
sustainable solutions for the responsible use of natural
gas. The NGF group is chaired by the University of
British Columbia who have monitored and characterized
the emissions of Seaspan’s LNG vessels.
Seaspan Ferries previously collaborated with other
vessel operators as well as LNG fuel suppliers to pioneer
a custom LNG truck-to-ship bunkering solution, which
involved driving LNG trucks/tankers onboard the vessel
and fueling from an onboard position. This fueling
solution worked for Seaspan Ferries on paper but was
operating within a regulatory grey area. Significant work
went into assessing risk and system design to ensure
that the LNG bunker solution operates according to
appropriate international maritime regulations.
Due to the success of the LNG fueled vessel
program, and based on experience gained with LNG,
Seaspan Ferries will transition its service as an LNG
fuel supplier to using LNG bunker vessels – which are
planned to be owned and operated by Seaspan. This
vision is supported by their LNG partner, FortisBC, who
can offer clean LNG at a cost effective and stable price.
Seaspan Ferries plans to be able to deliver LNG in an
area extending from Seattle/Tacoma to Alaska, which
would be complementary to the existing Seaspan Marine
Petrobulk traditional fuel business.

This article is brought to you by Seaspan. The opinions and views expressed in this article do not necessarily reflect those of the IGU or the publisher.

Rendering of Cryopeak LNG’s
bunkering barge concept

Bunkering: A
tale of two coasts
Vancouver and Montreal are Canada’s two
major marine bunkering centres, but the west
coast has an edge in development and potential

vessels would make the 1,000 km voyage down the
St Lawrence Seaway just to re-fuel.
Recognising the pending demand for LNG as a
marine fuel, Transport Canada began its Canadian
Marine Liquefied Natural Gas (LNG) Supply Chain
project in 2013, with the first phase focused on the west

DALE LUNAN

coast. Phases 2 and 3 followed, examining the state of

accelerated significantly in the last few

Bunkering benefits

years, particularly since the International

Taken in its entirety, the project found significant

Maritime Organisation (IMO) introduced cleaner fuel

environmental and cost benefits for LNG as a marine

standards for ships sailing the seven seas.

fuel in certain cases – largely for coastal vessels as

For the most part, bunkering is limited to a pair
of the country’s major ports – the Port of Montreal,

industry in western Canada and the LNG and marine

accessible from the east coast via the St Lawrence

service industries in BC particularly suited to the

Seaway, and the Port of Vancouver, on the west coast.

development of bunkering capacity.

But while both ports are capable of handling
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opposed to deep sea vessels – with the natural gas

“British Columbia has an opportunity to

local marine bunkering needs, both are limited in

become a preferred North American destination

their ability to meet the needs of international traffic.

for LNG bunkering, with Port Metro Vancouver well

In Vancouver, it’s a lack of ship-to-ship bunkering

positioned to be a leader in this regard,” the Phase 1

capacity; in Montreal, it’s unlikely that international

report said. “The current price and long-term supply
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C

affairs in the Great Lakes and on the east coast.
anada’s marine bunkering capabilities have

FortisBC bunkering
a BC Ferries vessel.

outlook for British Columbia’s natural gas resources

BC Ferries studied the expansion of its passenger

make it a highly attractive energy source for the

terminals to provide space for bunkering, but the

marine sector, which will have to comply with more

cost was simply too high. That’s when we veered

stringent emissions regulations going forward.”

and started analysing this crazy idea of driving the

The west coast portion of the supply chain

tankers onboard and fuelling on board, which at the

report was produced in 2014; the Great Lakes/

time was a big no-no. We took the idea to Transport

East Coast portion followed in 2017. Since then,

Canada, they consulted with the class societies and

marine bunkering on both coasts has advanced

we ended up receiving an exemption from Transport

significantly, but the most growth has been in the

Canada that allows us to do this.”

Port of Vancouver.

The largest of the BC Ferries vessels – the Spirit
of Vancouver and the Spirit of British Columbia

Pivot to LNG as marine fuel

– are fuelled every night with 165 m3 of LNG.

Prior to the Transport Canada reports, local gas

The three Salish class ferries (a fourth is under

utility FortisBC was involved primarily in helping local

construction at the Remontowa shipyard in Poland,

pulp mills replace high-sulphur diesel with cleaner

with delivery expected in early 2022) are bunkered

burning LNG, says Jorge Lobo, the utility’s senior

twice a week with 130 m3, while the Seaspan

manager, LNG commercial & industrial projects.

ferries – all LNG/battery hybrids with 200 m3 of

marine fuel started up with BC Ferries and Seaspan

a pair of new builds on order for delivery in 2021 –

and today we are bunkering seven vessels – five with

are bunkered as and when required.

BC Ferries and two with Seaspan,” he tells GVG.
FortisBC employs a globally-unique technique

Through all of 2020, Lobo says, FortisBC
bunkered 1,185 times with a total of about 50,200

for bunkering all of those ferries – rather than

m3 of LNG – the equivalent of between 1.04bn ft3

refuelling from a dock or bunkering barge, it simply

and 1.16bn ft3 of natural gas, depending on the heat

drives its LNG tankers directly onto the vehicle decks

content of the gas.

and bunkers the vessels from on board.
“We really don’t have the land to bunker from
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fuel capacity on the existing vessels and 209 m3 on

FortisBC is ideally positioned to be the bunkering
leader in BC’s Lower Mainland: it has operated a

shore, and we’re not in the marine business so we

peak-shaving liquefaction facility on Tilbury Island

don’t have a barge,” Lobo says. “In the beginning,

in the Vancouver suburb of Delta since 1971 and
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“Then the whole conversation around LNG as a

“We are now developing
our own cost-of-service
material and exploring
what potential there is
for government support.”
— Aleksandar Cook, senior vice president, Cryopeak LNG

potential there is for government support,” he says.
“And Sumitomo will offer our end-to-end fuelling
solutions to existing and potential customers.”
But Cryopeak’s plan to enter the marine
bunkering business is dependent on some thirdparty developments, the most critical of which is
construction of a marine jetty adjacent to FortisBC’s
Tilbury Island liquefaction facility.
Provincial regulators are wrapping up an
environmental assessment of the project, and if it’s

is now in the throes of expanding that facility to

approved, construction could begin this year, with

produce 4mn mt/yr of LNG.

limited service for LNG fuelling in 2022. Fortis LNG

For now, with the expected six BC Ferries vessels
and the four operated by Seaspan, the existing LNG

and Seaspan recently assumed proponent status of
the project from WesPac Midstream.

output from Tilbury and FortisBC’s existing fleet of
six tankers is enough to meet the bunkering demand.

East coast potential
Over on Canada’s east coast, LNG bunkering is

More demand

lagging developments on the west coast, but the

But a “big uptick” is expected in the number of

potential is every bit as real, says Bruce Winchester,

ocean-going vessels calling at the Port of Vancouver,

president of the Canadian Natural Gas Vehicle

and some adjustments in the utility’s existing model

Alliance and chair of the steering committee for the

for bunkering will need to be made to meet that

East Coast/Great Lakes supply chain report.

expected demand.
“We would need a jetty or a bunker vessel or
barge to meet that demand,” Lobo says. “We have

ft3/year (about 430,000 mt/yr) liquefaction facility in

been in conversations with many interested parties

Montreal commissioned in 2017 by Energir (formerly

that would fill that part of the journey.”

Gaz Metro), Quebec’s largest gas utility.

One of those parties may yet be Vancouver-based

“That’s more than enough capacity to meet the

Cryopeak LNG Solutions, which last year engaged with

bottom end of the curve of potential future demand

Capilano Maritime Design and Island Tug & Barge, both

– essentially the status quo right now – but it’s not

also of Vancouver, to conceptually design and hopefully

enough to meet the middle and the top end of what

build a 4,000-m3 articulated tug and barge to serve the

bunkering aspirations in Quebec might be in the

intercoastal and ocean-going marine transportation

future,” Winchester says.

industry, including the cruise ship industry.
And it has signed a memorandum of understanding

The supply chain study examined a range of
scenarios for what that future demand might be and

with Japan’s Sumitomo to develop LNG bunkering

found “significant demand creation” likely by the

supply chains in ports along the northern Pacific coast,

middle of this decade.

including Vancouver and Prince Rupert.
Aleksandar Cook, Cryopeak LNG’s senior vice
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At the moment, virtually all of the LNG for existing
bunkering activities is sourced from an expanded 9bn

“Under a ‘medium’ adoption scenario, there
would be 148 LNG vessels operating on the Great

president, business development, says indicative costing

Lakes and East Coast by 2025, requiring 783,000 mt

information has been sourced from a number of Asian

of LNG annually,” the report suggests. Early demand

and eastern European shipyards for the barge unit.

will come from ferries and other coastal traffic, “but

“With that information, we are now developing

this will build quite rapidly to encompass other

our own cost-of-service material and exploring what

vessel types and a significant demand volume.”
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Where future supply will come from remains

LNG supply available to meet future East Coast/

murky, Winchester says. Several players are active

Great Lakes bunkering demand, Winchester says.

in the Quebec marine transportation and LNG fuel

“Either Energir or DGSC might be persuaded

markets, including Distributed Gas Solutions Canada

to build additional liquefaction capacity, either

(DGSC) in Montreal, which offers a variety of LNG

at Montreal or maybe in Quebec City, but what

and CNG (compressed natural gas) fuel solutions,

drives Energir’s decisions is the demand for LNG

including shore-side bunkering, and DGSC partner

from Quebec’s remote mining operations, and that

Group Desgagnes in Quebec City, which owns and

ebbs and flows depending on commodity cycles,”

operates a fleet of more than 20 vessels, five of

Winchester says.

which that are dual-fuel LNG capable.

DGSC is exploring a number of micro-liquefaction

Desgagnes, in fact, was involved in the first-

options incorporating Cryobox® liquefaction

ever truck-to-ship LNG bunkering operation on the

technology developed by Argentina’s Galileo

Great Lakes in December 2020 when its MV Damia

Technologies. Cryobox® incorporates about 15 mt/

Desgagnes was refuelled at the Port of Hamilton, at

day of liquefaction capacity into a modular unit the

the western end of Lake Ontario, prior to departing

size of a standard 40-foot shipping container.

for Detroit with a load of asphalt. Pennsylvania-

In the spring of 2019, it was short-listed by the

based LNG services provider REV LNG presided

Quebec government in a call for projects to supply

over LNG transportation and all shore-side services,

LNG to the province’s North Shore region, which is

while the LNG came from the Towanda liquefaction

currently without access to pipeline natural gas.

and storage facility in Pennsylvania, owned by
Berkshire Hathaway subsidiary Pivotal LNG.
Andrew Wilkins, DGSC’s vice president, business

DGSC’s proposal – which has been slowed by
Covid-19 protocols – calls for the development of
a micro-liquefaction facility in Saguenay and the

development and marketing, says his company

organisation of a transport network to deliver LNG

plans to offer bunkering services out of the Port of

to customers, initially by truck but eventually by ship

Valleyfield, on the Beauharnois canal linking Lake

from the Port of Saguenay’s Grande-Anse terminal.

St Francis with the St Lawrence River southwest of

DGSC would also install and manage LNG storage

Montreal, and at other ports in eastern Canada and

and vaporisation equipment on users’ premises.

the Great lakes. But implementation of those plans, he
says, will depend largely on how the market develops.

“The pandemic has slowed the project’s
development, but our shareholders continue to plan
for micro-liquefaction capacity in that region, based

Future supply
A few peak shaver liquefaction plants are scattered

Another proposal short-listed by Quebec, from

throughout Ontario and Quebec, but to meet future

Vancouver-based Cryopeak LNG, was to truck LNG

LNG bunkering requirements, the best possibility

from Energir’s Montreal facility to customers on the

on the horizon – a very distant horizon – seems to

North Shore. That initiative, however, is unlikely to

be GNL Quebec’s Energie Saguenay LNG project,

move forward, Cryopeak’s Cook said.

on the Saguenay River some 450 km northeast

And then there is the CNG option – CNG can be

of Montreal. The 13mn mt/yr project is currently

moved quickly and economically throughout northern

the subject of environmental reviews by both the

Ontario and northern Quebec, without any of the

federal and provincial governments, and a final

regasification requirements associated with LNG.

investment decision is not expected until 2022 at
the earliest.
But it is still unclear whether Energie Saguenay
– conceived as an export project – would even have
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on market demand,” Wilkins says.
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“The good news is that it’s all natural gas,”
Winchester says. “The bad news is that if someone
invests in new liquefaction capacity and then gets
undercut by CNG.”
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NAIT Partners
with Industry to
Drive Circular
Plastics Economy

A

s home to one of the largest

The first PRIA project will develop

issues of plastics in our environment,” says

methods to identify, quantify and

Dr. Paolo Mussone, NAIT Applied Bio/

Alberta uses natural gas liquids as raw

monitor microplastics – small plastic

Nanotechnology Industrial Research Chair.

material to produce plastics products that

particles less than 5 millimetres long – in

Canadians depend on every day. In 2019,

freshwater and river sediments found in

a leadership role in establishing and

NAIT Industry Solutions partnered with Inter

the North Saskatchewan River. Currently,

chairing the Plastics Alliance of Alberta,

Pipeline, a major petroleum transportation

there are no standardized methods of

a collaboration of industry, government,

and natural gas liquids processing company

extracting these contaminants from

academia and associations representing

located in Alberta, to create the 10-year,

sediment samples, which leaves gaps

Alberta’s plastics value chain. The aim of

$10 million Plastics Research in Action

in the knowledge of the types and sizes

the Plastics Alliance of Alberta is to identify

(PRIA) initiative. Working in partnership with

of microplastics in freshwater and their

and build on opportunities for a circular

Inter Pipeline, NAIT researchers will help

impact on the environment.

economy from plastics.

petrochemical industries in Canada,

the company’s Heartland Petrochemical

PRIA’s second project will test,

In addition to PRIA, NAIT has taken

As a leading Canadian polytechnic,

Complex produce recyclable plastics with

validate and demonstrate the blending of

NAIT is committed to working in

lower emissions and recycle plastics waste

post-consumer plastics into asphalts for

partnership with industry by providing

into chemical commodities and fuels while

the Alberta marketplace. Technologies

skilled graduates whose expertise is

advancing the circular plastics industry in

that convert plastic waste to a wax

aligned with businesses’ needs and to

Alberta, Canada and globally.

product for blending into asphalt have

help industry develop practical, impactful

shown favourable results when applied

solutions to their challenges. With

Industry Solutions’ focus and collaboration

to roadways in warmer climates. NAIT

business-friendly intellectual property

with organizations within the energy,

researchers and industry partners will focus

(IP) ownership, NAIT’s industry partners

environment and sustainable development

their efforts on testing and monitoring this

benefit from retaining the commercial rights

industries. We’re proud to work with

process in cold climate conditions.

to their IP. Delivering first-class solutions

“PRIA is a strong example of NAIT

Inter Pipeline in enhancing our region’s

“The global issue of managing plastic

for industry in energy, environmental

plastics circular economy to benefit the

waste in our environment has increased

and sustainable development, NAIT is

environment, industry and communities,”

the need to find innovative ways to solve

challenging the way we see energy and

says Dr. Olle Lagerquist, Associate Vice

the plastics waste issue. NAIT’s applied

value-add developments today and

President, NAIT Industry Solutions.

research will contribute to the body of

identifying new opportunities in the future.

knowledge around this emerging science

For more information visit

and help develop solutions to address the

www.nait.ca/energyandenvironment.

PRIA currently has two ongoing applied
research projects.

This article is brought to you by NAIT. The opinions and views expressed in this article do not necessarily reflect those of the IGU or the publisher.

CCUS Critical
for Canadian
Aspirations
Canadian companies are among global leaders
in capturing, storing and using carbon
DALE LUNAN

A

s Canada – and the world – strive to reach net zero by 2050, it is becoming
increasingly clear that broad deployment of carbon capture, utilisation and
storage (CCUS) technologies will be a critical component of virtually every

decarbonisation effort.
Hydrogen has recently risen to the top of the list of technologies that can drive
the net zero train, but there’s a rainbow of options, from black to grey to blue to
green. And costs, especially at the green end of the spectrum, remain prohibitive,
depending on how much and what kind of renewable energy might be available.
Canada is already a global leader in hydrogen production – at least the grey kind
created by steam methane reforming (SMR) – and is ideally poised to turn that grey
carbon blue by capturing and sequestering the CO2 produced in the process.

In Saskatchewan, SaskPower’s Boundary Dam CCS project has captured more

than 3.7mn mt of CO2 from
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When you are capturing from the
atmosphere, the CO2 concentration
is pretty consistent – it really
doesn’t matter where you are.
— Steve Oldham, Carbon Engineering CEO

the coal-fired power station since it was launched

Squamish on the west coast of BC, has developed a

Weyburn oilfield in southwestern Saskatchewan,

DAC technology which, when scaled up, could suck

where it is used in enhanced oil recovery (EOR).

as much as 1mn mt/yr of CO2 from the atmosphere,

In Alberta, Anglo-Dutch Shell launched its
Quest CCS project at the Scotford upgrader near
Edmonton, which processes bitumen from the oil
sands. CO2 produced through SMR to manufacture

from anywhere in the world.

“When you are capturing from the atmosphere,
the CO2 concentration is pretty consistent – it really

doesn’t matter where you are,” Carbon Engineering

hydrogen for the upgrading process is captured,

CEO Steve Oldham tells GVG. “You can locate the

liquefied and piped 65 km northeast of Edmonton,

plant wherever you want, because wherever you

where it is injected more than 2 km underground and
stored permanently in a sandstone reservoir. Since
Quest was launched it 2016, it has sequestered more
than 5mn mt of CO2, and will store an estimated

27mn mt over its lifespan.

Also in Alberta, the Alberta Carbon Trunk Line

are, you will pull the same about of CO2 from the

atmosphere.”

Carbon Engineering’s DAC technology uses
large air contactors – modelled off industrial cooling
towers – to draw air from the atmosphere and pass
it over thin plastic surfaces that have a potassium

(ACTL) project became fully operational in the

hydroxide solution flowing over them. This solution

summer of 2020. It is currently capturing about

chemically binds with the CO2 molecules, removing

1.6mn mt/yr of CO2 from refinery and fertiliser

operations near Edmonton and transporting it 240
km south to central Alberta, where it is used in EOR
operations.
And researchers in Alberta are studying how to

them from the air and trapping them in the liquid
solution as a carbonate salt.
The CO2 in the solution is then put through

a series of chemical processes to increase its

concentration, purify and compress it so it can be

use captured CO2 in other ways: to manufacture

delivered in gas form for storage or use.

than steel, to develop synthetic, carbon-neutral fuels

simply removing the CO2; it has also developed

carbon nanofibres, lighter, stronger and more flexible
and as an additive in the cement-making process.

But Carbon Engineering is not stopping at
a complementary Air to Fuels™ process which

Some have already attracted seed investment from

combines DAC with hydrogen generation and fuel

Alberta oil and gas producers; nearly all have eyes

synthesis to produce one barrel of carbon neutral

on Elon Musk’s US$100mn carbon capture reward or

synthetic fuel from 2 mt of CO2.

Canada’s own C$20mn NRG COSIA Carbon XPrize.
But a technology that could tip the scales of
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In Canada, Carbon Engineering (CE), based in

in 2014. The captured CO2 is piped 40 km to the

In 2019, Chevron Technology Ventures (CTV),

the venture capital arm of US major Chevron

CCUS towards widespread use is direct air capture

Corporation, made an equity investment in CE,

(DAC), which draws CO2 out of the atmosphere

generally to accelerate the DAC technology but

for storage or utilisation in various manufacturing

specifically to help optimise the Air to Fuels™

applications.

technology.
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“At the core of what we do is develop the
energy that powers the world forward, which means
providing affordable and reliable energy while

A rendering of Carbon
Engineering’s 5 mt/day
demonstration plant.

reducing carbon emissions,” Barbara J. Burger,
president of Chevron Technology Ventures, says.

Rusheen Capital Management, who have combined

“Novel pathways such as through CE’s Air to Fuels™

to form a development company, 1PointFive, to

technology represent a prime target area for our

licence the DAC technology and develop the world’s

investment efforts that look to cut greenhouse gases

largest DAC facility, capable of removing 1mn mt/

through new low carbon value chains.”

year of atmospheric CO2.

Engineering moved to Squamish in 2015 and built

so far,” Oldham said late last year. “We expect

its first pilot plant, designed to capture and purify

construction to start about a year from now, and the

1 mt of CO2 per day. CE captured its first CO2 that

plant would be operational about the end of 2024.”

of synthetic fuel.

facility, which will be built on a 100-acre site in the

year, and two years later produced its first batch
Last summer, it broke ground on an innovation
centre in Squamish which will include a larger 5
mt CO2/day capture plant – a “big upgrade” over

the pilot plant, Oldham says. It will be integrated
with the existing Air to Fuels™ plant, but fuel

Occidental will use CO2 captured from the

Permian Basin, in its lower-carbon oil production,
which permanently stores the CO2, and for geologic
sequestration to deliver permanent carbon
removal.
A cost estimate for the plant has not been

production will not be upgraded until some of the

finalised yet (FEED work is ongoing), Oldham says,

fuel chemistry optimisation work being done with

but previous studies show that CE’s DAC process

Chevron has advanced.

captures CO2 from the air at a cost of between

“We would eventually look to upgrade to
around 3 or 4 barrels a day,” Oldham says. “But a
commercial scale plant would be way bigger – our
baseline commercial plant would produce about
2,000 barrels per day.”
While construction of the innovation centre and
demonstration plant at Squamish continues, CE is
working with Oxy Low Carbon Ventures (a subsidiary
of Occidental Petroleum) and private equity firm
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“We have spent 40,000 man-hours on the design
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US$94 and US$230 per mt, depending on how
the CO2 is used, how the plant is configured, and

whether it draws on grid electricity or natural gas
turbines for its power requirements.
“That translates to a combined capital and
operating cost of around $100mn to $200mn for a
1mn mt/year plant,” Oldham says.
Theoretically, he says, the potential for DAC to
draw CO2 back out of the atmosphere is limitless.
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Founded in Calgary in 2009, Carbon

Vancouver-based Svante attracting international interest
Svante Inc of Vancouver received a

required to stabilise the climate,”

look forward to working with Svante

fresh equity injection of US$75mn

Svante CEO Claude Letourneau

as they strive to lower the cost of

in February from US-based Chart

says. “Leaders from industry,

Industries and Carbon Direct

financial sectors and government

capture of CO2 and contribute to

Capital Management to continue the

agree on the enormity of the

development and commercialisation

challenge and the critical need to

$15mn to the financing and entered

of its low-cost solid sorbent carbon

deploy carbon capture and carbon

into a binding memorandum of

capture technology.

removal solutions at Gigatons scale.”

understanding with Svante to

The financing, aided by Export

Chart Industries contributed

Carbon Direct combines human

explore commercial opportunities

Development Canada, provides

and financial capital to scale

and develop an integrated carbon

the company with growth capital to

CCUS into a major global industry.

capture solution using Svante’s

advance a number of initiatives over

Founded in 2019, it employs 26

technology and Chart’s cryogenic

the next three years, including work

scientists to conduct technical

carbon capture technology to make

to support several commercial-scale

research on carbon technologies

carbon capture facilities to address

for its advisory clients and invests

emissions from hard-to-abate

committed capital into helping

industrial operations such as cement
plants, blue hydrogen production
facilities and natural gas boilers.
“Lowering the capital cost of
the capture of the CO2 emitted in

industrial production is critical to

the world’s net-zero carbon goals

high-purity CO2 streams from

industrial flue gas streams.

“The investment with Svante

commercialise those technologies.

further builds partnerships to
create a one-stop solution for those

“Svante addresses more than
7 gigatons of CO2 that are emitted

looking for integrated technology

annually from industrial sources,”

and equipment for carbon capture

said Carbon Direct founder CEO

and direct air capture, liquefication

Jonathan Goldberg, who will join
Svante’s board as an observer. “We

Current global CO2 emissions amount to about 40
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net-zero goals.”

and transport of CO2,’’ Chart

Industries CEO Jill Evanko said.

Whether one plant in Texas gets built or 20,000

Gt – or 40,000mn metric tons – annually, he says.

plants get built around the world, Oldham says,

Assuming other carbon mitigation technologies –

depends largely on prevailing carbon mitigation

electric vehicles, moving to renewables from coal

policies. In the US, the combination of California’s

or other fossil fuels to generate electricity, and a

Low Carbon Fuel Standard and the federal 45Q tax

variety of other technologies – take care of half that

credit provides the right combination of incentives to

total, emissions are still going to be 20 Gt/yr.

capture carbon and bury it underground.

“That equates to about 20,000 of our plants,”

“We don’t have those policies in Canada yet,

Oldham says. “You may think that’s a huge number,

which is why we’re not building a commercial plant in

but it’s less than the number of power plants in the

Canada – yet,” Oldham says, noting that while Ottawa

US, for example. I think it’s doable, but I would

has net-zero aspirations, it doesn’t yet have a net-zero

never suggest that we should eliminate the whole

plan. “The government is very aware of the technology

planet’s emissions using direct air capture – we

that we have and we’ve had ministers out to see us.

need to do electric cars and renewable electricity

The politicians are becoming more and more aware of

and all those other things too.”

what is available, so we are hopeful.”
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The BGX Biostream™

is the only small-scale biogas upgrading system that
immediately detects any changes in biogas impurity
levels. It simply adjusts for continuous operation.

MAKING SMALL-SCALE BIOGAS
UPGRADING MAKE SENSE
Kurt Sorschak is no stranger to biogas upgrading.
As founder and CEO of Xebec Adsorption Inc., a global provider of clean
energy solutions, he captains the team behind Xebec’s innovative rotary
valve and highly efficient pressure swing adsorption technology used in
biogas upgrading facilities worldwide.

These types of projects, however, are all largescale industrial ones. Their complexity and
cost are far beyond the reach of smaller
municipalities, wastewater treatment plants
and even farms – which all have plenty of
organic waste that needs to be managed.
Kurt talks to clients in these underserved
markets on a regular basis. Whether it’s rising
energy costs, the gradual banning of organic
waste in landfills or government incentives to
lower CO2 emissions, many of them are keen
to learn more about converting their residential
waste, municipal sludge water or manure into
Renewable Natural Gas (RNG) that they can
use to heat their facilities, fuel their vehicles –
or even better – sell to gas utility companies
under a long-term contract.
Demand isn’t the problem. It’s the technology.
Until now. “Most of the small-scale biogas
systems out there tend to be unreliable and
high maintenance,” says Sorschak. “They aren’t
designed for unmanned round-the-clockoperation. They can’t automatically adjust if

there’s a sudden change in feed impurity level.
They just stop operating and someone has to
come out and adjust the system.”
To solve this problem, Sorschak set his
engineers to work – with a long list of demands.
He wanted them to develop a robust and
automated “plug-and-play” system that clients
could simply set and forget. It needed to have
a small footprint, be quick to install and easily
scalable with the client’s needs over time.
Most of all, power consumption had to be
basement-level low.
The engineering team came back with the
BGX Biostream™, a modularized and skidded
system offering all the benefits of Xebec’s PSA
and rotary valve technology, but in a compact
40-foot container. It can be installed, set up,
and generating purified biogas in just 10 days.
“The system basically runs on its own,” says
Sorschak. “ You simply set it and forget it. If
impurity levels suddenly change, the rotary
valve will automatically adjust to keep the
system running to maximize profitability.”

The BGX Biostream™ offers 55-280 SCFM
(90-450 NCMH) processing capacity and
a turndown ratio of 5:1 with 30-55 kWh power
consumption. It can guarantee 97+% biogas
purity and 98.5% methane recovery. Our PSA
adsorbent also has a longer lifespan than nonPSA technologies.
Each system is factory assembled and
tested prior to shipment. The system can be
monitored via mobile app and clients can opt
for on-site servicing through Xebec’s service
network. “Most smaller-scale producers need
a fully turnkey solution,” Sorschak says. “We set
out to meet not just most of their needs, but all
of them. I think we achieved our goal.”
The BGX Biostream™ was officially
launched in late 2020 and is now being
delivered worldwide.
xebecinc.com/bgx-biostream

Canada’s gas
voice leads
decarbonisation
efforts

The Canadian Gas Association’s gas distribution
members are developing several projects to
bring RNG and H2 into the gas stream

brought on more than a dozen projects, producing

DALE LUNAN

by 2025 and 10% by 2030,” CGA CEO Timothy

more than 55,000 homes.
“Our member utilities have set an aspirational
target of 5% RNG blended into natural gas streams
Egan tells GVG. “Nationally, the increased RNG
content would result in 14mn mt of GHG emission

he Canadian Gas Association (CGA), which

reductions per year by 2030, which is the equivalent

holds Canada’s seat on the board of the

of removing 3.1mn passenger cars from Canada’s

International Gas Union (IGU), is taking a

roads. RNG is not as affordable as conventional

leading role in decarbonising the country’s natural

natural gas, but it is much more affordable than

gas distribution system, working with disrupters in the

most other renewables being considered in energy

hydrogen (H2) and renewable natural gas (RNG) spaces.

systems today.”

distribution utilities are leading several projects aimed

goal to get 15% of its system supply from renewable

at blending both RNG and H2 to lower the carbon

resources by 2030, and is now approaching the 5%

At the same time, its member natural gas

footprint of residential and commercial heating.

And the CGA’s Natural Gas Innovation Fund
(NGIF) is co-ordinating funding efforts to bring new
H2 and RNG technologies to the market.

In BC, CGA member FortisBC has an ambitious

level – about 9mn GJ annually – permitted by the
provincial government. It is actively discussing an
increase from that limit with the government.
Quadrogen Power Systems recently completed
a project that will capture and condition 60,000

Renewable natural gas

GJ of biomethane from a landfill in Delta, BC. The

The use of RNG in Canada’s gas distribution system

cleaned gas will then be trucked 17 km to an existing

has gained the most traction in recent years, and

FortisBC pressure regulation station in Richmond,

by the end of 2019, gas utilities in the country had

where it will be injected into the distribution system.
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enough renewable fuel to meet the energy needs of

The NGIF invested more than C$250,000
in the project, which managing director John
Adams says shows what can be done to push RNG
developments forward.

extensive in situ infrastructure – to drive the
hydrogen agenda forward.”
Again, NGIF is involved in the nascent hydrogen
economy, drawing on partners at both ends of

‘The ability to clean up landfill gas and upgrade it
into a renewable energy that can be used in natural
gas infrastructure is extremely valuable for utilities

the natural gas value chain to leverage public and
private funding for emerging technologies.
The fund was an early supporter of Hydrogenics

such as FortisBC,” he said. “Renewable gases will

(acquired by Cummins in 2019), which partnered with

enhance the natural gas delivery industry’s role in

Enbridge to develop a 2.5 MW power-to-gas hydrogen

Canada’s clean energy future.”

production facility in Markham. That facility is now the

In Ontario, CGA member Enbridge Gas
Distribution is working with the City of Toronto
on two projects to capture biomethane from city

source of another initiative by Enbridge to blend 2%
hydrogen into part of its local gas distribution system.
Also in the NGIF portfolio is Toronto-based

landfills. The first is processing 55,000 metric tons of

Solistra, which is working on developing a

organic waste into 3.2mn m3 of RNG each year which

nanomaterial that uses solar energy to convert CO2

is now being injected into Enbridge’s distribution
system; a second would capture 4.6mn m of RNG
3

from 75,000 mt/yr of organic waste.
And in Niagara Falls, Enbridge is working with
Walker Industries and Comcor Environmental to
build a $42mn renewable natural gas plant that will
produce 40mn m3/yr of RNG – enough to heat nearly

and methane into hydrogen at a fraction of the cost
of water electrolysis.
And Ekona Power is creating a pulse methane
pyrolysis system to produce hydrogen that is both
low-cost and clean by converting natural gas into
hydrogen, clean power and solid carbon or pure CO2

that can be stored or used elsewhere.

9,000 homes and reduce GHG emissions by 48,000

CGA member utilities, meanwhile, are actively

mt. Completion is expected by the end of this year.

pursuing projects to blend hydrogen into their gas
distribution systems: Canadian Utilities, part of the

Hydrogen
Last summer, the CGA stepped forward to say it was

on a project that will blend 5% H2 into a portion of its

prepared to take a leadership role in the integration

distribution system in Fort Saskatchewan; Enbridge

of hydrogen into Canada’s energy system. A few

subsidiary Gazifere is partnering in the construction

months later, the federal government released a

of a C$90mn, 20-MW electrolyzer in Quebec that will

national hydrogen strategy, in which it said there was

produce 425,000 GJ/yr of green hydrogen for injection

potential for Canada to produce as much as 20mn

into its distribution system; and in BC, FortisBC

mt/yr of low-carbon hydrogen, enough to meet

is investing $500,000 to study how it can green its

30% of the country’s energy needs and reduce GHG

distribution system even more by delivering hydrogen

emissions by up to 190mn mt/yr.

along with its fossil and renewable natural gas.

“There is growing interest across Canada in
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ATCO group in Alberta, is about to start construction

“The production of hydrogen and the innovation

hydrogen as a gaseous energy option,” Egan says.

around it adds a new and exciting dynamic to our

The natural gas industry is driving much of the

industry,” NGIF’s Adams says. “I am excited to

interest, with pilot projects integrating hydrogen in

be able to support NGIF investors with hydrogen

the gas stream, developing dedicated hydrogen-

solution technologies that have the potential to

carrying infrastructure, preparing safety protocols

lower the carbon content in the downstream pipeline

and standards and leading investment in start-up

infrastructure across Canada and create a new

hydrogen-based technologies. The gas industry is

market growth opportunity for natural gas producers

uniquely situated – given its reliable, affordable,

in the upstream.”
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CASE STUDY:

Responsible
natural gas
There’s a new term in the
Canadian natural gas lexicon:
responsible natural gas

SOURCE: SEVEN GENERATIONS ENERGY

DALE LUNAN
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I

n the last half-decade or so, environmental,

EO is a US-based non-profit governed

social and governance (ESG) has

by a multi-stakeholder board of directors.

climbed steadily higher on the issues

According to its website, its mission is to

lists of environmental groups, consumers and

partner with business, communities and

producers. And while the ESG spotlight was

government to support responsible energy

initially shone on crude oil – particularly oil

development.

sands – producers, natural gas has moved onto
the radars of the green movement.

In fulfilling that mission, it has created the
world’s first stakeholder-based, independent and

This has manifested itself in stakeholders

voluntary standards system designed to drive

at the downstream end of the natural gas value

higher environmental and social performance,

chain – largely consumers – and environmental

greater transparency and more accountability in

groups asking Canada’s gas utilities more

energy development.

questions about where their gas comes from,

The EO100™ Standard for Responsible

how it is produced and whether it is in fact

Energy Development is based on five

sustainable as Canada moves to a lower-carbon

principles that encompass the core social and

future, and ultimately to net-zero by 2050.

environmental values that underpin responsible

Energir, once known as Gaz Metro and still

energy operations:

the largest natural gas distributor in Quebec,
started hearing these questions in late 2016
and early 2017. And, says Vincent Regnault,
the utility’s director of gas supply, it could not
answer them.
“For many years we had been getting our

• Corporate governance, transparency and
business ethics
• Human rights, social impacts and
community development
• Indigenous peoples’ rights

gas supply from marketers, not directly from

• Fair labour and working conditions

producers, and we knew very little about its

• Climate change, biodiversity and

origins,” he tells GVG. “In 2017, we started to

environment

educate ourselves with respect to production and
to know better our producers.”
Working with the Pembina Institute in Calgary,
Energir came up with the idea of developing

targets: Level 1 indicates performance that

some kind of certification, and as a result of those

meets industry best practices; Level 2 indicates

efforts came across the work Equitable Origin

performance that exceeds industry best

(EO) was doing in building a certification process

practices; Level 3 indicates performance that

for responsibly-produced energy.

demonstrates leadership and innovation in the

“Together we looked at various certifications
that were on the market and we came to

areas covered by the standard.
In order to achieve certification, producers

identify EO as a standard that would answer

must satisfy all of the Level 1 performance

the objectives we were pursuing through this

targets. When they reach Level 2 and Level 3

initiative, which was basically to better know

performance targets they are recognised for

the practices of the producers with whom we

achieving leading practices.

were doing business and to answer the questions
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Each of the principles carries a number
of objectives and three levels of performance

Once the EO standard had been identified,

we had been getting from our stakeholders,”

Regnault says, Energir and Pembina began

Regnault says.

looking for a producer that would participate in
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 ur long-term objective
O
is to get 100% of our
system gas certified
by 2030. There is a
lot of interest from
several producers out
west with respect to
our initiative, so we
hope to bring more
of them into this.

a couple of drafts of the EO100™, and an addendum
that applies specifically to unconventional oil and gas
production. In early 2020, they hit the market with
fully-formed standard under which Energir would
pay a small premium over indexed prices for about
50mn ft3/day of EO100™-certified natural gas from
7Gen, representing about 15% of its system gas
requirements.
“It’s a modest premium – it’s not a gamechanger
– but it’s a meaningful amount and it adds up over
time,” Newmarch says. “The premium that we
receive goes into our 7G Sustainability Fund, which
is a pool of capital that we can use to fund nonconventional upstream activities.”
These activities, he says, can touch on a number
of ESG issues: emission reduction, engagement

— Vincent Regnault, director, gas supply, Energir

with indigenous and First Nations partners, or even
in businesses outside its core that have an ESG
component.
For Energir, the deal with 7Gen meets a key

piloting implementation of the standard. Calgary-

priority in becoming a more responsible part of the

based Seven Generations Energy (7Gen) hit their

gas value chain, but it’s not the end of the story for

radar almost immediately.

the utility, Regnault says.

“They have been very active speaking in the

system supply – to get other producers into this

so naturally we turned to them and they accepted to

initiative,” he says. “Our long-term objective is to get

embark on this journey with us.”

100% of our system gas certified by 2030. There is a

Brian Newmarch, 7Gen’s vice president, capital

lot of interest from several producers out west with

markets and stakeholder engagement, says what

respect to our initiative, so we hope to bring more of

attracted the company to the EO100™ standard

them into this.”

was that it takes into account more than the typical

And Seven Generations is spreading the word

carbon intensity metrics that seem to find their way

with many of its existing and potential customers.

into most upstream sustainability reports.

The EO100™ certification covers all of the gas

“There’s an indigenous relations component to

it produces; now 7Gen’s task is to find more

it, there’s a community component to it, there are

customers willing to recognise the certification,

your standard environmental components dealing

Newmarch says.

with emissions, water use, land use,” he says. “But

It’s already struck a deal to supply Vermont Gas

there are also economics associated with it – this was

Systems, an Energir subsidiary, with EO100™ gas,

the first time we had come across a consumer – in

and is discussing the programme with other buyers

this case Energir – actually willing to pay extra for

in Canada and the US.

responsibly-produced natural gas.”
Through 2018 and early into 2019, Equitable
Origin, Energir, 7Gen and Pembina worked through
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“Our aim today is to increase to 20% of our

public space about their practices being sustainable,
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“We have Canadian demand for the resource; we
have a Canadian-produced resource. Here’s how we
can benefit each other.”

MARCH 2021

Can we lower
greenhouse gas
emissions while
meeting future
energy needs?

It’s possible when we rethink how we use energy. By partnering with B.C. communities, industry
and government to use the strengths of our natural gas and electricity systems, B.C. can achieve
its emission reduction target for nearly $100 billion less than if we relied on electricity as a
single energy source.*
We’re investing in more renewable energy options and lower-carbon fuels, building more electric
vehicle charging stations and helping all of our customers be more energy-efficient. Our goal is to
reduce our customers’ GHG emissions by 30 per cent by 2030. We call this 30BY30.
Now that’s energy at work.
Check our progress at fortisbc.com/30BY30.
Connect with us

*Pathways for British Columbia to achieve its GHG reduction goals; Guidehouse, 2020, p. 31 fortisbc.com/guidehouse.
FortisBC uses the FortisBC name and logo under license from Fortis Inc. (21-032.8 02/2021)

CASE STUDY:

From Grey
to Blue
CREDIT: SHELL CANADA

Shell’s Quest CCS project
is a leading “blue”
hydrogen success story
DALE LUNAN
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W

hen Anglo-Dutch major Shell and

globally. Together with government and joint-

its partners took a final investment

venture partners, we are sharing the know-

decision more than 20 years ago to

how to help make CCS technologies more

develop the Athabasca Oil Sands Project (AOSP)

accessible and cost-effective for the energy

they knew they would be developing a series of

industry and other key industrial sectors of

projects that would be the source of significant

the economy.”

CO2 emissions.

The AOSP became operational in 2003, when

the 155,000 b/d Muskeg River mine started
producing bitumen. Another 100,000 b/d of
bitumen productive capacity was added in 2010
at the nearby Jackpine mine.
Shell originally held a 60% interest in the

and is well on its way to storing an estimated
27mn mt over the next two decades.

The CO2 captured by Quest is produced at

the upgrader, which produces “grey” hydrogen
from natural gas through steam methane

AOSP, with the Canadian subsidiaries of Chevron

reforming (SMR), then adds that hydrogen –

and Marathon Oil sharing the remaining 40%. In

now considered “blue” – to bitumen to produce

2017, however, Shell sold its 60% share in AOSP

synthetic crude oil.

to Canadian Natural Resources Limited.

This hydrogen addition residue upgrading

But it retained a smaller share of the

technology is less carbon-intensive than coking,

downstream components of the AOSP – the

which uses extreme heat to crack heavy bitumen

Scotford refinery and upgrader complex

molecules into lighter compounds, but one

northeast of Edmonton. The refinery and a

by-product of SMR – and other stages of the

chemicals plant began operating in 1984; an

upgrading process – is CO2.

upgrader was launched in 2003 and expanded in
2011 to process the 320,000 b/d of bitumen dug
out from the AOSP mines.
And it was at Scotford that the AOSP partners

Quest captures 35% of this CO2 – including

80% of the CO2 produced at the upgrader’s three

hydrogen manufacturing units – using the same
Shell-patented ADIP-X amine-based capture

always intended to deal with a major portion of

technology that has been a global standard for

those CO2 emissions.

CO2 removal for the past 40 years. The only

Athabasca Oil Sands Project, we had a vision of a

been fine-tuned to preferentially recover 98%

“Right from the outset, with the design of the

lower-carbon footprint,” Shell Canada president
and country chair Michael Crothers tells GVG.
That vision is embodied in the C$1.35bn Quest

difference at Quest is that the amine process has
pure CO2 from the upgrader’s three hydrogen

manufacturing units.

The captured CO2 is compressed to a dense

Carbon Capture and Storage (CCS) project, built

liquid state and shipped through a pipeline 65

in 2015 – ahead of schedule and under budget –

km, where it is injected 2 km underground into

to capture more than a third of the CO2 created

a deep saline aquifer – overlaid by multiple

during the upgrading process.

“Quest represents a significant milestone in
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In the nearly six years since then, Quest has
captured and stored more than 5mn mt of CO2

layers of impermeable caprock – that extends
from northwestern Alberta to southeastern

the successful design, construction and use of

Saskatchewan. Quest utilises only a small

carbon capture and storage (CCS) technology

fraction of that aquifer – about 3,600 km2 – and

on a commercial scale,” Shell CEO Ben van

less than 10% of the storage capacity of that

Beurden said at Quest’s opening in 2015.

fraction will be used to sequester 27mn mt of

“Quest is a blueprint for future CCS projects

CO2 over the next 20 years.
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Quest represents
a significant
milestone in the
successful design,
construction and
use of carbon
capture and storage
(CCS) technology on
a commercial scale.
— Ben van Beurden, CEO, Royal Dutch Shell

In the five-plus years that Quest has been active,
learnings have been shared around the world – a
mandate set when the AOSP accessed C$745mn in
equity investment from the Alberta government and
another C$120mn from the federal government’s
Clean Energy Fund.
And many of Shell’s subsequent CCS projects –
the recently-sanctioned Northern Lights project in
Norway, Porthos in The Netherlands, Acorn in the
United Kingdom – have drawn from Quest, Shell
Canada spokeswoman Tara Lemay says.
“Quest is a gift to the world,” she says. “Other
projects by Shell globally have visited Quest and
studied Quest – it is Shell’s foundational project; its
fingerprints are on other projects.”
Another significant learning has been the overall
reliability of capture and sequestration – as much as
99%, with more CO2 stored that originally expected

– and costs that have steadily declined since capture
and storage began in July 2015, Quest spokesman
A comprehensive suite of monitoring equipment
tracks the stored CO2 and will maintain multiple

levels of measurement, monitoring and verification
(MMV) over the life of the Quest project to confirm

When the project was first proposed, operating
costs were anticipated in the $40/mt CO2 range;

now, he says, those costs have come down to about

that the CO2 stays where it is supposed to stay.

$25/mt.

the Norwegian standards compliance firm Det

confidence, that while still expensive the cost of

Norske Veritas, which awarded Quest a world-first

CCS is not as expensive as we used to believe it

certification of fitness for safe CO2 storage.

was,” he says. “The costs are coming down and the

This MMV process has already been audited by

Like the carbon capture technology itself, nothing

at Quest is really new; Shell simply took technologies

“It gives us confidence, and should give others

technology works. Blue hydrogen is feasible.”
And the fact that CCS is less expensive than

that have been in use for decades – amine capture

Shell originally anticipated means that taking carbon

of CO2 from a process gas stream, liquefaction of

capture up a notch – by actually putting the carbon

that CO2, pipeline transportation of the liquid, and

to use as a revenue-generating part of the process –

injection into a deep geological formation – and put

may prove easier for others, Shell’s Crothers said on

them together in a unique way.

the occasion of Quest’s 4th anniversary in 2019.

“The technologies being considered then

100

Stephen Velthuizen says.

“While Quest has benefited from significant

were not new, it was the scale and application on

government funding, the rapid learning curve and

hydrogen production that was novel,” Crothers says

cost reductions are making CCS increasingly self-

today. “When Quest started up in 2015, it was the

sufficient,” he said. “Industry is looking at carbon

first CCS facility in the oil sands, and we’ve been

capture, utilisation and storage (CCUS), which could

delighted with its reliable delivery of “blue” hydrogen

provide the ability for projects to be self-funded if

for the site.”

they are able to generate revenues from CO2.”
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