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We have titled this year’s Energy Council of Canada’s (ECC)
edition of Canada’s Energy Story, What's Working: North
American and International Energy Cooperation. This title
captures the strength, grit and innovation of a nation on its
journey to establishing itself as a global energy powerhouse.
Canada is well positioned to support our continent and global
markets with our abundant sustainable energy potential.

In the past, this publication has focused on topics such as
the diversity of our resources, conservation, efficiency and
Indigenous energy. It is meant to convey Canadian energy
values not only to Canadian readers but also with the global
community.

Canada’s Energy Story could not be told without the
participation of our members and partners. While the ECC
can provide a platform to gather and communicate examples
of progress, the pages of this publication would be empty
without the day-to-day hard work and commitment of the
leadership and frontline workers who make these stories real.

In sharing their stories, we celebrate their sacrifices, successes,

achievements, entrepreneurship and contributions to Canada
and the world.

The world needs more Canada. When it comes to energy,
this isn’t just a bumper sticker. This year’s edition of Canada’s
Energy Story has examples to prove it. We hope you enjoy

reading these accounts as much as we enjoyed researching and

assembling them.

Howard Shearer
Chair
Energy Council of Canada
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The joke isn’t funny if no one hears it. Canada has energy
stories to tell, and people need to hear them. While Canadians
may be known for being polite, that doesn’t mean we have to
be shy. Every day we reach out to the rest of the world, sharing
not only our energy but, more importantly, the way we develop
and produce it.

This year’s edition of Canada’s Energy Story, What's Working:
North American and International Energy Cooperation, talks
about how Canadian energy is advancing beyond our borders.
We can count on the press to focus on areas of potential
discord. Through this publication, we plan to flip the script and
highlight examples of Canada’s international energy successes
to help inspire continued achievement. Canadians have proven
our ability to draw lessons from what isn't working. At the same
time, we need to take the opportunity to learn from what is
working - hence the title of this edition.

The theme for Canada’s Energy Story this year, signals the
ECC’s new direction. Through our innovative signature North
American & International Outreach (NAIO) initiative we are
working to bring the Canadian energy sector together to better
connect with the rest of the world. Canada needs to attract
global investment, secure existing markets, export to new ones
and help build energy infrastructure in other countries. To do
this, we must up our communications game with countries who
are eager for Canadian energy solutions. We must also reach
out to those who might not even know how much we can help.
This publication is a step in that direction.

As always, our greatest request is that you share these stories.

Jacob Irving
President
Energy Council of Canada
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As the Acting Executive Director of the United States Energy
Association (USEA) | am honoured to contribute to this year’s
edition of Canada’s Energy Story. I'm particularly pleased to
support the examination of how the U.S. - Canada energy
relationship continues to work to our mutual benefit. One
significant event so far in this reconstituted sharing of ideas
was the Energy Council of Canada (ECC) and USEA joint
seminar hosted earlier this year. This seminar provided an
opportunity to explore and celebrate the way our great nations
compete and cooperate in the field of energy.

Both countries recognize that we not only share the same
continent, but also the same planet. This guides our individual
and common approaches to energy and the environment. We
are each other’s largest foreign energy suppliers and there is
room for this relationship to expand.

Our energy infrastructures are so integrated that producers
in both countries can plan business strategies with a North
American perspective. US energy companies are succeeding
in the Canadian market and Canadian energy companies are
succeeding the US market. Better examples of productive
competition and cooperation are hard to come by.

We trust each other with the world’s longest and least
defended border. This amicable relationship has allowed us
to evolve together. We trust each other in stewarding shared
water resources. And perhaps most remarkably, we trust each
other with our energy futures.

The USEA and the ECC are unique organizations that can
assist in growing and improving the special North American
energy relationship. We are technology-neutral, non-partisan
organizations. We don’t have a mandate to lobby domestically
and are notably apolitical. However, we can convene industry,
government, and civil society to have better conversations,
leading to better energy decisions. The United States and
Canada are both advanced constitutional democracies that
have envisioned a future where they deliver unmatched energy
security. By working together, the USEA and the ECC can
deepen this proud, shared tradition.

USEA deeply appreciates the opportunity to contribute to
this publication. | value it as a chance to strengthen the bond
between the USEA and the ECC. USEA looks forward to
working with you, our Canadian colleagues, toward securing
our shared energy future.

Sheila Hollis

Acting President
United States Energy Association

USFA

United States Energy Association

CANADA’S ENERGY STORY * 9



\&

Energy Council of Canada
Conseil canadien de I’é



Canadian Association
Electricity canadienne
Association de l’électricité

There is no better example of how cross-border
cooperation makes both countries better off than the
mutually beneficial Canada - United States electricity
trade and integration relationship.

For over 100 years, Canadians and Americans have
shared custody of a highly integrated, cross-border
electricity grid which enables two-way electricity

trade. This two-way exchange and integration enables
electric supply to meet demand in the most efficient
manner, increases resilience and reliability through
supply diversity and increased operational flexibility, and
contributes to affordable and increasingly clean energy
for homes and businesses in both the U.S. and Canada.

And Canada-U.S. electricity partnerships will continue
to be vital, as both countries work to create an even
stronger and more clean energy system to power our
lives and economies for the next 100 years.

First, as both countries face more extreme weather
events and evolving security threats, Canada-U.S.
electricity cooperation and connections make the
system more reliable and resilient. With regards to more
extreme weather events, connections allowed Canadian
utilities to help serve additional U.S. load during the
major American winter weather events of 2021. Mutual
assistance also remains a hallmark of the electricity
industry. In 2020, for example, over 200 Canadian crews
crossed the border into the U.S. to help restore power.
As we see more extreme natural events across both
Canada and the U.S. in the face of a changing climate,
we will continue to work together to find better ways to
adapt and respond.

Canadians and Americans also work together on keeping
the grid secure and ensure customers can depend on a
critical service - electricity. Cross-border partnerships
ensure a greater number of highly competent people
working together on tough challenges like evolving

and persistent cyber security and supply chain

threats. Canadian and American electricity owners and
operators both follow and contribute to mandatory

and enforceable North American Electricity Reliability

Cooperation (NERC) electricity reliability standards,
including cyber security ones. They also participate

in information sharing programs like the Electricity
Information Sharing and Analysis Center (E-ISAC). This
year, Canadian and American electricity system owners,
operators and government partners, will participate in
Grid-Ex. This biannual cross-border exercise simulates
physical or cyber-attacks to the grid, providing
participants an opportunity to practice response and
recovery so that we can be ready to respond to whatever
comes our way.

Second, cross-border electricity integration and trade
is helping both Canada and the U.S. meet ambitious
decarbonatization and clean energy goals more reliably
and efficiently.

In the face of power system transformation to make way
for more clean energy, both countries can continue to
leverage the inherent benefits of current and deepened
electricity interconnections and cooperation, such as
enhanced reliability through operational efficiencies and
supply diversity.

Cross-border integration and trade can play a unique
reliability and resilience role as the resource mix changes
to include more clean or renewable electricity, especially
U.S. wind and solar. Canada’s clean, predominantly
hydropower, supply can support further development

of U.S. renewable generation, while providing reliability
and resilience benefits. For example, clean, dispatchable,
baseload electricity trade from Canada can serve as
backstop energy to variable U.S. renewables, such

as solar and wind. Canadian hydroelectric power can
play an especially unique role, allowing U.S. variable
renewables to sell excess electricity to Canada, which
allows hydro reservoirs to reserve water, and can be used
to generate power to be sold to the U.S. when needed

in the future. These partnerships have benefits for both
countries, allowing a more efficient use of resources and
enabling more clean energy. Examples of these projects
already exist, like with the recently completed Manitoba
- Minnesota transmission line connecting Canadian hydro
with U.S. wind resources.

Electricity is only going to become more critical to a
cleaner, more reliable and more inclusive energy future.
By continuing to build on the highly positive tradition of
Canada-U.S. electricity cooperation and integration, both
countries will have a brighter future ahead.
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CANADIAN GAS ASSOCIATION
ASSOCIATION CANADIENNE DU GAZ

The gas industry is going through challenging times,
both internationally and domestically. As the public
debate around energy - particularly natural gas -
becomes increasingly heated, it is important for Canada,
where gas and gas infrastructure play a significant and
growing role in our energy system, to rise above the fray.

The gas industry has a role to play in highlighting the
facts about its fuel, its infrastructure, and the work

it is advancing in innovation. Across the value chain

and worldwide, the gas industry has developed and is
developing important clean technologies to enhance
environmental performance. Not only are these
innovations solving environmental challenges, but they
are also leveraging the extraordinary affordability and
reliability advantages of gaseous energy. These solutions
are all the more critical in a world struggling to recover
from the pandemic and dealing with economic recovery
while facing growing concerns about energy poverty.

These innovations are made possible by a great deal

of collaboration and mobilization of industry players

at all stages of the gas value chain. At the global level,
this synergy is promoted by the International Gas

Union (IGU). One of the IGU’s priorities is innovation
and this is reflected in, among other things, one of its
major triannual events: the International Gas Research
Conference (IGRC). First held in Chicago in 1980, the
IGRC is a global forum bringing together leading experts

worldwide. It is the signature event for the global
industry to discuss research, development,
and innovation.

The Canadian Gas Association (CGA) holds Canada’s
seat at the IGU, is a member of the Executive Committee,
and serves as regional representative for North America.
In addition, through CGA, Canada has been selected

to host the next IGRC in May 2024 in Banff, Alberta.

In awarding the event to Canada, IGU President Joe
Kang said, “in the ongoing development of IGU’s

event portfolio, we have placed greater emphasis on
innovations and enhancements. In selecting Canada, IGU
has an IGRC2024 host that is one of the world’s largest
producers, exporters and consumers of natural gas and
understands the importance of innovation throughout
that value chain.”

IGRC2024 represents an important opportunity for
Canada to demonstrate - both at home and abroad -
the importance of gas innovations in providing
affordable, reliable, and clean energy and an excellent
platform to build bridges with different players on the
global stage. Many recognize this point - including
Canada’s diplomats abroad. One example is our
Ambassador to China, Dominic Barton, who recently
approached CGA to discuss how the Canadian
government and the gas industry could work together
through IGRC2024 to develop business opportunities
for Canada’s energy industry in China.

CANADA’S ENERGY STORY ¢ 13



With the support of the entire gas industry and the
Canadian government, CGA intends to capitalize on the
IGRC2024 window of opportunity to offer a creative
program that will attract innovators domestically and
internationally by allowing them to come and shine

in Canada.

In fact, CGA already has a unique vehicle to attract and
advance gas innovation in Canada through its Natural
Gas Innovation Fund (NGIF). NGIF is a Canadian venture
capital firm offering grant and equity financing to start-
ups to allow their clean technologies to reach their full
potential. NGIF drives investments in innovation that
benefit Canada’s natural gas sector and its customers.
Ultimately, the cleantech solutions that NGIF supports
will benefit Canadian and international environmental
and economic objectives.

To spotlight the innovation underway through the

many activities of NGIF, CGA launched in Fall 2021 a
new communications platform called Gas Pathways,
developed in cooperation with the leading global gas
media company Natural Gas World. Gas Pathways is a
state-of-the-art online media portal with original content
on innovation from the global gas sector.

Gas Pathways is also the platform for a webinar series
discussing innovation from across Canada and around
the globe, the annual Canadian Gas Dialogues event and
a Global Gas Innovation Roundtable that will be launched
by the end of 2021. This roundtable is an initiative

of industry leaders from around the world who will
contribute to an annual report tracking innovation across
the entire natural gas value chain.

All these initiatives promoting innovation within the gas
value chain are made possible through the collaboration
of all industry players, both nationally and internationally,
with the support of other partners such as the Canadian
government. This is an excellent example of how Canada
advances constructive cross-border energy relationships
to deliver positive results and mutual benefit.
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CANADA'S OIL & NATURAL GAS
PRODUCERS

CAP

When it comes to oil, natural gas
and LNG production, Canada is
a world leader for responsible
development. In terms of
international success, using
Canadian energy products to
displace higher-emitting sources
can help reduce net global
emissions while providing reliable
energy. But declining investment
in responsibly produced natural
gas and oil is having unintended
consequences in Canada and
around the world.

Global energy demand is expected
to continue growing for the
foreseeable future, yet the focus
on a sustainable planet has never
been greater.

Ending energy poverty, supporting
Indigenous reconciliation

Energy plays an enormous role in elevating people

from poverty. Starting with simple improvements like
access to natural gas for cooking, to larger initiatives like
widespread replacement of coal-fired power generation
with affordable, clean-burning natural gas derived from
LNG, access to energy is basic to improving quality of
life. The projected growth in worldwide energy demand
is truly about people gaining access to reliable energy
that improves their lives - it is literally transformative.

Thanks to energy, much of the world’s population lives
in the most prosperous age in history, but this is not
universal. UN members widely adopted the United
Nations Sustainable Development Goals in 2012. These
17 goals are focused on ending poverty, protecting

the planet and ensuring all people enjoy peace and
prosperity. But globally, billions of people live in energy
scarcity or poverty, many using fuels such as wood or
biomass for cooking and heat, impacting health and
quality of life. Access to clean, affordable, reliable energy
is crucial in lifting people from poverty and enabling
progress.

Within Canada, the energy industry champions the
importance of Indigenous reconciliation and considers
natural resource development to be integral to that
process. Responsible development contributes to
Indigenous self-determination by supporting sustainable
and economically prosperous Indigenous communities,
many of which have developed business relationships
with industry. In 2019, Canada’s oil sands industry alone
spent about $2.4 billion on goods and services from
more than 270 Indigenous-owned businesses.

CANADA’S ENERGY STORY ¢ 17



A growing energy crisis

As worldwide economies recover from the COVID-19
pandemic, global energy demand is rising. The
International Energy Agency projects long-term demand
for both oil and natural gas will reach record levels within
the next year and stay there for decades to come.

Canada’s natural gas and oil industry is poised to meet
that challenge, in fact we’re world leaders in that space
as the industry continues to invest in technologies and
processes that significantly drive down emissions. It's
an enormous opportunity not only for made-in-Canada
innovation and technology, but also as a means to

help reduce net global emissions by displacing higher-
emitting energy sources with responsibly produced
Canadian energy.

Despite that opportunity, there’s a trend toward
removing investment from natural gas and oil. Attempts
to stifle Canadian production by restricting investment
can have only one effect: countries with lower
environmental standards — and in many cases lower
social, human rights and governance standards — will fill
the void.

We’'re already seeing these unintended results. The
conseguences of discouraging investment in responsible
natural gas and oil development are being felt right now
as Europe grapples with energy shortfalls and the United
States is experiencing rising gasoline prices. At the same
time there is significant growth in oil and natural gas
development in countries like Irag and Russia - countries
that do not share Canada’s environmental or human
rights standards.

Canada’s unique energy
opportunity

Canada’s natural gas and oil industry is continually
evolving and responding to new energy realities.
Canada’s environmental standards are among the
highest in the world and the industry continues to

invest in technologies and processes that improve
environmental performance, such as driving down
emissions. Since 1990, the per-barrel emissions for oil
produced in Canada’s oil sands decreased by 32 per cent
due to innovative technologies and sustainable practices.
Exporting responsibly produced Canadian energy,
expertise and technology to reduce global emissions is
how Canada can play an outsized role
against climate change.

A culture of innovation informs

every aspect of Canada’s energy
industry. Pride generates integrity

and continuous improvement, moving
forward to compete and contribute

on a global scale. As a result, the
natural gas and oil industry can provide
sustainable Canadian energy that
benefits Canadians and the world —
today and tomorrow.

The global collective challenge is to
reduce greenhouse gas emissions
while also meeting growing demand
for affordable and reliable energy.
Canada is poised to make significant
and meaningful contributions to both
emissions reduction and meeting
growing energy demand.

Canada is ready and able to be the
world’s energy supplier of choice.

18
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The Voice of Ontario’s Electricity Distributors

The Canadian and American
electricity grids are more interwoven
than most people likely realize from
dozens of cross-border transmission
lines that facilitate a robust and two-
way trade in electricity, through to
shared grid reliability standards and
cyber-security initiatives.

This makes imminent sense. Electrons
know no borders, and we will all be
better off - particularly as renewables
and other distributed energy
resources continue to expand - if

we can share and manage supply
across broader geographic areas and
population bases.

However, along with shared benefits
come shared vulnerabilities. Residents in
northeastern North America got a stark
reminder of this back in August 2003, when more than
50 million people lost power - some for a long as several
days - after a cascading series of faults impacted the
grid across multiple U.S. states and parts of Ontario.

Fortunately, that event remains an outlier in its scope.
But when smaller scale outages occur, another form

of Canada-U.S. cooperation often kicks in, with utility
crews moving across the international border to assist
with restoration. Whether it’s a hurricane on one-side

of the border or an ice storm on the other, giving hard-
hit utilities the option of tapping into resources from
neighbouring jurisdictions has often been instrumental in
ensuring timely responses.

Formalizing Mutual Assistance

In the case of Ontario and New York, this long-standing
commitment to mutual assistance has been formalized
for a little over two years now through a memorandum
of understanding (MoU) between two of the leading
electricity sector entities in those jurisdictions. The
Electricity Distributors Association (EDA) represents
local electricity distribution utilities across Ontario, while
the Power Authority of the State of New York (NYPA) is
the largest state power organization in the U.S. and owns
extensive generation and transmission infrastructure.

“The MoU we concluded in late 2019 formalizes well-
established practices on the part of utilities in Ontario
and New York,” says EDA President and CEO Teresa

CANADA’S ENERGY STORY * 21




Sarkesian. “But since it's more evident with each passing
season that what we once thought of as extreme
weather events are becoming the norm, it was a good
time to strengthen our approach to mutual assistance.”

In the Eye of the Restoration Effort

When Hurricane Sandy slammed into the Atlantic
seaboard in the fall of 2012 - inflicting some $70
billion in damage - Ontario electricity utilities had
their own impacts to deal with. But they quickly
realized that their American counterparts were much
more badly hit. More than 400 workers and 200
trucks from some 30 EDA member utilities - some
from as far away as northeastern Ontario - traveled
to Long Island and other impacted areas, where they
helped restore power for some of the millions of
customers that Sandy had left in the dark.

Over the course of a one-month period in the lead up to
the finalization of the MoU, parts of New York were hit by
severe storms no less than three times, leading the NYPA
to ask the EDA for its help in requesting and coordinating
assistance from Ontario utilities. Wind, ice and flood
damage - and the resulting need to call in assistance
from outside their service territories - have become a
more common reality for Ontario utilities as well.

Through the MoU, the EDA and NYPA have formally
committed to extend cross-border assistance when
feasible - commonly in the form of crews and trucks -
thus creating a clearer pathway towards collaborative
restoration for the benefit of electricity customers in
Ontario and New York. This supplements the widespread
practice of extending mutual assistance as needed
among domestic utilities within each jurisdiction.

The MoU sets out procedures and timeframes that apply
when one of the parties makes an assistance request

on behalf of either an EDA-member utility or a New

York State utility and specifies the details that need to
accompany each such request. The current version of the
MoU is effective to the end of 2025.

Resuming a Key
Relationship

Given that the MoU was finalized shortly
before the advent of COVID-19 and the
subsequent closure of the Canada-U.S.
border, it is untested in practice. But
both parties remain committed to their
cooperative relationship and confident in
the value of this formalization of it.

“Americans and Canadians have a great
and mutually beneficial relationship - on
electricity and in many other contexts,”
says NYPA Interim President and CEO
Justin E. Driscoll. “As the pandemic
recedes, | am hopeful that people and
organizations on both sides of the border
are eager to fully resume that relationship.
Knowing that your neighbors are there to
help if needed during an outage is one of
the many benefits we can look forward to
as we recover and build back better.”

22 CANADA’S ENERGY STORY *






\&

Energy Council of Canada
Conseil canadien de I’é



canadian
nuclear
association

O
With 442 nuclear reactors in over 30 countries and a

global supply chain, the nuclear industry understands
the importance of international collaboration.

That is why the Canadian Nuclear Association (CNA)
has ramped up its international collaboration efforts
over the past two years to, among other initiatives,
ensure a role for nuclear energy in the international
effort to combat climate change.

Since 2019, the CNA has signed Memorandums of
Understanding (MoU) with four nuclear associations

-- the U.S. Nuclear Energy Institute (NEI), the Nuclear
Industry Association in the U.K. (NIA), Europe’s
FORATOM and the Japan Atomic Industrial Forum
(JAIF). These MoUs outline areas where nuclear industry
associations can cooperate. For example, the CNA's MoU
with the NEI has created opportunities to work together
on industry panels and collaborate with regulators.

The MoUs also encourage our respective governments
and international agencies to include nuclear as a clean
energy technology in their plans to meet climate change
objectives and net-zero emissions by 2050. This work

is conducted through international events such as the
United Nations (UN) Conference of the Parties (COP),
Clean Energy Ministerial (CEM) and International Atomic
Energy Agency (IAEA) initiatives.

Nuclear is the largest source of clean electricity in
developed economies and the second largest source
globally. For decades, it has provided the firm, reliable,
low-carbon generation our economies need and the
long-term, well-paying jobs our citizens deserve.

It’s the only technology that has achieved deep
decarbonization of entire economies in adequate
timeframes. France, Sweden and Ontario have been able
to decarbonize their electricity grids and limit, or phase
out, coal generation thanks to nuclear.

But too often nuclear is overlooked by policymakers
who oversee the energy transition.

That is why earlier this year, the CNA signed an open
letter to global policymakers with our MoU partners
and the World Nuclear Association (WNA) with the
clear message that net-zero needs nuclear.

The letter urged policymakers to take immediate steps
to prevent the premature closure of existing nuclear
generation capacity and to accelerate the scale and
timeframe for investment in new nuclear capacity.

This year, world leaders gathered in Glasgow, Scotland,
for two weeks for COP26.

It is critical that a bold new direction be taken

in the fight against climate change, one that not
only recognizes but supports nuclear in national
and international policies as a clean, low-carbon,
sustainable energy source alongside other clean
energy technologies.

To achieve this objective, the CNA and our
international partners were on the ground at COP26 to
spread our message that net-zero needs nuclear.

This presence included several nuclear side events on
topics like nuclear’s role in the just energy transition
and the role of renewables, nuclear and hydrogen in
decarbonizing hard to decarbonize sectors.

The CNA was successful in getting a booth at

COP26 for the first time, which it then turned into an
opportunity to promote nuclear in partnership with its
international MOU partners (NEI, NIA, JAIF, FORATOM,
WNA, ENS), who also provided financial support for
the booth.

We hosted a virtual exhibit with the NEland
collaborated with our international partners on an SDG
document outlining how nuclear contributes to all 17
UN SDGs.

Time is of the essence. The time to act is now because
catastrophic warming is imminent and the task of
stopping it, is enormous.
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Almost all experts who have examined pathways to net- Governments around the world must look beyond
zero by 2050 estimate the world will have to triple the election cycles to the 30-year imperative of net-

amount of non-emitting electricity we produce to reach zero. They must work together on a concrete and
net-zero. ambitious plan to incent fuel-switching and signal

Canada has pledged to phase out coal by 2030, reduce what's required to the clean energy sector.

greenhouse gas emissions 40 per cent to 45 per cent And what's required are all the clean energy sources
below 2005 levels by 2030, create a net-zero electricity we have from hydro to wind and solar to hydrogen to
grid by 2035 and to achieve net-zero emissions by 2050. carbon capture to both conventional and advanced

nuclear because net-zero needs nuclear.

Having targets is important, but it is not enough. We need
concrete plans and actions that acknowledge the need
for real infrastructure, particularly on the clean electricity
front. We need to start moving the dial on actions, now.
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Hydro
Québec

In September 2021, New York authorities announced

that they selected the Champlain Hudson Power Express
project (CHPE) to deliver clean hydropower into the
heart of New York City. The CHPE project involves

the construction of an underground and underwater
transmission line spanning approximately 339 miles
between the Canada-U.S. border and New York City. This
1,250-megawatt (MW) project will deliver clean Canadian
hydro and wind power from Quebec to supply over one
million homes U.S. homes and start displacing fossil
generation in the NYC region as soon as 2025.

This project is another example of how the Canada-

U.S. relationship works to transition both countries to a
net-zero future and further grow the integrated North
American economy. The importance of this integrated
future was further highlighted by Hydro-Québec
President and CEO Sophie Brochu, “by selecting the
CHPE transmission line project, the State will be reducing
carbon emissions as soon as 2025 and building the long-
term backbone infrastructure needed to support local
renewable energy, all the while making sure that local
communities receive direct benefits.”

A perfect example of international energy collaboration,
the CHPE project comes with a long list of economic
benefits, including the $40 million Green Economy
Fund, designed to support New York residents living in
disadvantaged and frontline communities by providing
them with new job training opportunities and the $117
million Environmental Trust Fund, which is focused on
improving the health of Lake Champlain and the Hudson
and Harlem Rivers in the state.

Equally important, the Mohawk Council of Kahnawa:ke,
an Indigenous community located south of Montréal, and
Hydro-Québec share ownership of the Quebec side of
the transmission line, securing economic benefits for the
community over a 40-year period. This is a key part of
the relationship between Hydro-Québec and the Mohawk
Council of Kahnawa:ke, which was solidified through a
Memorandum of Understanding (MoU) in June 2021.

This project is just another example of the importance

of the over 100 years of clean, renewable energy
cooperation between Québec and the State of New York,
beginning with the construction of the 200-MW Les
Cédres-Dennison intertie in 1914,

Several decades later, in 1978, a 1,200-MW, 765-kV

line was completed between Chateauguay and Marcy
substations. This represented significant integration of
the Québec and New York power grids, opening the
door to a substantial increase in energy trade between
the two regions. In 1984, Hydro-Québec commissioned
a DC converter in Chateauguay substation to increase
flexibility in usage of the line.

These interconnections paved the way for numerous
long-term agreements between Hydro-Québec and
the New York Power Authority and others to provide
energy and capacity services, including for the purpose
of capacity exchange during peak periods—winter for
Québec and summer for New York.

This shared history has fostered a rich partnership and
has allowed New York to harness Hydro-Québec’s vast
renewable energy reserves to meet its electricity needs
and implement policy initiatives related to improving the
reliability as well as the economic and environmental
performance of its energy mix.
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CHEMISTRY INDUSTRY
ASSOCIATION OF CANADA

The North American chemistry industry’s value chain,
much like those of the related industries that make

up the energy sector, extends across the Canada -
U.S. border. Companies on each side are able to take
advantage of opportunities and resources in the other
country. This is especially true in southern Ontario and
the northeastern states, where there is a cluster of
Canadian and U.S.-based facilities.

Over the last decade, chemistry industry developments
in this area of North America have been heavily
influenced by the growth of natural gas production
from the Marcellus and Utica shale gas formations that
extend from southern Quebec, along the Appalachian
Mountains, as far south as Tennessee. The Marcellus
formation and the much deeper Utica formation are low
permeability natural gas deposits. In 2003 explorers
began using horizontal drilling and fracturing to produce
the gas. Within a few years Marcellus had become one
of the largest gas fields in the world. In fact, thanks to
Marcellus/Utica production, the U.S. Energy Information
Administration (EIA) reports that Pennsylvania is the
second largest US gas producer with 211 per cent of the
country’s total. Only Texas produces more.

Among the beneficiaries of that production growth are
petrochemical companies with facilities in Ohio and in
the Sarnia area of southern Ontario. That is because

the natural gas stream includes ethane, a highly valued
feedstock for producing ethylene. That product is then
the feedstock for polyethylene production, which in turn
is a primary component in many forms of plastic. There
are two significant advantages of using ethane; it is
typically lower-priced than alternatives and it produces
a greater yield of the high-value product ethylene.
Moreover, the Marcellus/Utica formations produce a rich
gas stream which contains a relatively high proportion of
ethane.

One company that is taking advantage of Marcellus/
Utica natural gas is Royal Dutch Shell plc (Shell). In 2011,
Shell announced plans for a large facility to include an
ethylene cracker with production of 680,000 tonnes per

year and three polyethylene plants to produce 726,000
tonnes per year. In 2014, they purchased a site in Beaver
County, Pennsylvania, 50 km northwest of Pittsburgh,
and construction began shortly afterward. As of 2020,
the company reported that - following a construction
halt due to COVID-19 - it expects to start operations in
the early 2020s. The company anticipates this will create
600 full-time jobs in the area.

In addition to the ability to take advantage of the nearby
natural gas production, the Shell facility will be within
800 km of 45 per cent of the plastic processors in the
US. It will also be within 1,130 km of 70 per cent of the
polyethylene customers in North America.

Chemical producers in the Sarnia area also benefit from
their location and enhanced access to Marcellus/Utica
gas. Imperial Oil Ltd. (Imperial) has a plant there that
comprises a number of facilities. The company describes
it as the most integrated fuels, chemicals manufacturing,
and petroleum research facility in Canada. Since 2015,
Imperial has expanded the natural gas proportion of

its ethylene production facility feedstock stream. From
2009 to 2014, its stream contained roughly 25 per

cent natural gas, all of it sourced from the US Midwest.
Currently, natural gas makes up 50 per cent of the
stream, with the bulk of that coming from the Marcellus/
Utica formations.

Another Canadian company that is making investments
in its Sarnia operations is NOVA Chemicals (NOVA).

In fact, NOVA is close to finishing an upgrade and
expansion of its facilities there. In support of this, NOVA
committed to being an anchor shipper on the Utopia
East pipeline in Ohio to deliver Marcellus/Utica gas. It
will help supplement and diversify the company’s ethane
supply.

NOVA announced the project in 2017. It will increase the
capacity of an existing ethylene cracker, the Corunna
Site, by 50 per cent to 1.2 million tonnes annually. NOVA
is also building a new facility adjacent to it, the Rokeby
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Site, to produce mostly polyethylene. Its production
capacity design is 454,000 tonnes per year. The
investment provides employment and other economic
benefits to the region, as well strengthening Nova’s
business. The company estimates that with a 100 per
cent ethane feedstock at its Corunna Site the ethylene
vield will be 78 percent of the facility’s output. This will
be an improvement from the 30 - 40 per cent yields from
existing feedstocks. NOVA expects both projects to be
operating in late 2022, with the Corunna Site expected to
be ready in spring 2022.

The company estimates the projects will create around
150 permanent full-time jobs accounting for direct

hires and contractors. Moreover, Chemistry Industry
Association of Canada’s (CIAC) standard multiplier for
manufacturing investments - five indirect jobs for each
direct job - indicates that an additional 750 new jobs will
be created in the community.

The commercial and infrastructure links between facilities
and businesses in the Sarnia area and in the neighbouring
border states provide a vivid example of the way in which
Canadian and US industries are able to coordinate and
mutually benefit from their longstanding ties.
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Summary

Siemens Energy, alongside several international
companies led by HIF, is developing and
implementing the world’s first integrated
and commercial large-scale plant to produce
climate-neutral e-fuel. The Haru Oni pilot
project, located in Chile, utilizes wind to
generate the e-fuel. A project of this scale
requires the expertise of many stakeholders
and Canada’s energy sector should consider
lighthouse projects as a model to accelerate
addressing the energy transition in Canada.

Article:

The energy sector is undergoing an unprecedented
transformation. The demand for energy is increasing
worldwide, and, at the same time, it is necessary to
combat the effects of climate change and reduce CO2
emissions. How can we tackle the enormous challenge of
meeting the growing demand for energy while ensuring
it is done in a sustainable, affordable, and reliable
manner? Simply put - by working together. Collaboration
is needed if we are really going to master the energy
transition. Political leaders, the energy industry, the
business community, and society must partner together
and bundle their strengths to co-create solutions to
address it.

One example where we've seen this come to life is the
Haru Oni project in Chile and we at Siemens Energy
believe this is a model that Canada’s energy leaders
should consider in order to successfully navigate the
energy transition.

With increasing emissions reductions targets being
implemented around the world, a more ambitious
plan was needed for the steadily emissions-increasing
transportation sector, one that called for more radical
solutions. Chile has set itself ambitious targets as part

of its National Green Hydrogen Strategy. It plans an
electrolyser capacity of 5 gigawatts (GW) by 2025, rising
to 25 GW by 2030. The aim is to produce the world’s
cheapest hydrogen and develop the country into a
leading exporter of green hydrogen and its derivatives.
The Haru Oni pilot project is the world’s first integrated
e-fuels plant. Located in Chile, the plant will utilize the
strong winds in the Magallanes region to generate the
climate-neutral fuel.

In the pilot phase, e-methanol production will initially
reach around 750,000 liters per year by 2022. Part of
the e-methanol will be converted to e-gasoline (130,000
liters per year). A further two phases will increase
capacity: first to 55 million liters of e-gasoline per year
by 2024, and then to over 550 million liters per year by
2026. That's enough fuel for over one million people to
drive their cars climate-neutral for nearly a year.

This project has been brought to life thanks to a strong
network of partners, working together to combine their
different expertise. Siemens Energy is proud to be a
supplier and system integrator on the project.
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Project Partners
® HIF: Owner and lead developer Haru Oni pilot project
® Porsche: Co-founder and offtaker of the fuel

® Siemens Energy: Supplier and system integrator -
from wind energy through electrolysis to production
of fuel

® Enel Green Power: Co-founder, focus on wind power
and electrolysis

¢ ExxonMobil: Contributor of MTG technology
® ENAP: Infrastructure, logistics, and service provider

® Empresas Gasco: R&D and product development of
liquified gas

® Germany Federal Ministry for Economic Affairs and
Energy: Support and funding

Why focus on the transportation
sector?

The transportation sector is the only sector where
emissions have been increasing over recent years. Road
transportation stands out because it accounts for the
highest share of emissions in the sector. The good news

is that many countries already have policies in place

to decarbonize future road vehicles by ramping up the
demand for zero emission vehicles, by setting upper limits
for tank-to-wheel emissions.

CT:
IVING THE

]7? x Air planes But what about the
existing vehicle fleet?

carbon-neutral? And

) — | How can we make the
Cars and . .
L a e existing fleet of more
than a billion cars
a2

[ ] achieve this before 2050,
‘. Marine given that electric cars
are still well below 10%
of new registrations.

The answer is visionary
yet simple at the same
time. We need to think
beyond the vehicle,
beyond tank-to-wheel
emissions. This is where
e-Fuels and the world’s
best locations for
renewable energy come
in. And a new vision to trade renewables across the
globe.

With its huge potential for wind-based energy
production, it has been estimated that the
Magallanes region could generate sevenfold the
amount of electricity currently being produced

by Chile’s entire electricity matrix. Due to the
excellent wind conditions and the resulting low

cost of electricity, Chile has very high potential

for the production, export and local use of green
hydrogen, compared in an international context. In
addition, liquid fuel exports are the best way to take
advantage of the wind energy readily available in the
Magallanes region.

Many areas and their populations all over the world
would profit by becoming players in an e-methanol
economy - including desert areas with no resources
producing green energy from biomass, wind-filled
regions with little or no industrial development, and
oil-exporting countries that are looking for new
business opportunities.

How does Porsche fit in?

70% of all Porsches ever made are still in use, and
Porsche sees synthetic fuel as a solution for keeping
vintage cars going for decades to come. This is one
of the reasons the automaker is investing in the
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SUBMITTED BY: SIEMENS ENERGY

Haru Oni project. As the fuel’'s primary user, Porsche is
planning in the first phase to use the e-fuels from Chile in
beacon projects. These include using e-fuels in Porsche’s
motorsport fleet, at Porsche Experience Centers and,
later, in series production sports cars. The sports car
maker will start with an initial investment of roughly 20
million euros.

Harnessing wind to produce
e-Fuels: How does the Haru Oni
project work?

Wind energy will be used in the project to initially
produce green hydrogen. First, electrolyzers use wind
power to split water into its components, oxygen and
hydrogen. Siemens Energy’s PEM (Proton Exchange
Membrane) electrolysis with its high efficiency and
flexibility is ideally suited to harness the volatile wind
energy. Next, CO2 is captured from the air and combined
with the green hydrogen to produce synthetic methanol:
The basis for climate-neutral fuels like e-Gasoline,

e-Diesel or e-Kerosene, that can be used to power
cars, trucks, ships or aircrafts. In a third process step,
approximately 40% of the methanol is then converted
into synthetic gasoline.

The final result? A deeply decarbonized e-Fuel that is
fully compatible with existing car and truck engines,

as well as fuel storage, transport and distribution
infrastructure. Moreover, e-Methanol is a universal

basic feedstock, which enables its direct application in
shipping, or its further conversion to synthetic kerosene
to power the aviation sector.

Canada’s energy sector should consider these types of
pioneering projects and partnerships as models for as
addressing Canada’s energy future. Siemens Energy is
well-poised to jointly develop and implement innovative
solutions with partners and turn ideas, such as the Haru
Oni project, into reality.

Methanol synthesis

Tank farm
Raw water tank
Methanol-to-Gasoline plant

Power control center

DAC (Direct Air Capture)

v 2022 e 2024 72026

~130.000 .=

® . liters e-fuel
~55 million 5

~550 million 5o

37



\&

Energy Council of Canada
Conseil canadien de I’é



I * I Government Gouvernement

of Canada du Canada
Trade Commissioner Service des
Service délégués commerciaux

As countries face ambitious goals to cut emissions and improve
efficiencies, companies around the globe are looking for Canadian
talent to deliver high-quality energy solutions. At the Canadian
Trade Commissioner Service (TCS), we know Canadian companies
excel at bringing people, innovation and analytical tools together to
develop locally tailored solutions that help address modern energy
challenges.

Our network of trade experts in more than 160 cities in Canada and
around the world can connect you to opportunities to advance your
energy company in new markets.

We help qualified companies:
* Prepare for international markets

* Assess potential markets
* Find qualified contacts

* Resolve business problems

Global opportunities are growing. It’s important that you find people
you can trust to take your company in the right direction quickly
and cost effectively. Companies that leverage our services export
20% more in value and export to 25% more markets on average,
compared to other international companies, not using TCS services.
And what’s more, all TCS programs and services are completely free

of charge.

Contact the TCS today to find out how we can help you grow your
international business: www.tradecommissoner.gc.ca.




I * I Government Gouvernement

of Canada du Canada
Trade Commissioner Service des
Service délégués commerciaux

Faites connaitre vos solutions energeétiques au
monde entier grace a lappui du Service des delégues
commerciaux

A I'heure ou les Etats doivent atteindre des objectifs ambitieux de réduction de
leurs émissions et d’ameélioration de leur efficacité énergétique, des entreprises
du monde entier sont a la recherche de talents canadiens proposant des
solutions de grande qualité en matiere d’énergie. Au Service des délégués
commerciaux (SDC) du Canada, nous savons que les entreprises canadiennes
excellent dans l'art de réunir les gens, d’'innover et de créer des outils d’analyse
afin de concevoir des solutions qui sont adaptées aux besoins locaux et qui
aident a relever les défis énergétiques modernes.

Notre réseau d’experts en commerce, qui s'étend dans plus de 160 villes au
Canada et dans le monde, peut vous présenter des occasions de promouvoir

votre entreprise énergétique sur de nouveaux marchés.

Nous aidons les entreprises admissibles a :
® se préparer aux marchés internationaux

® évaluer les marchés potentiels;
® trouver des contacts qualifiés;

® résoudre des problémes de nature commerciale.

Les débouchés internationaux se multiplient. Il est important que vous trouviez
des personnes en gqui vous pouvez avoir confiance pour orienter votre entreprise
dans la bonne direction, rapidement et de maniére rentable. Les entreprises

qui font appel a nos services dépassent en moyenne de 20 % les autres
entreprises internationales quant au volume de leurs exportations et de 25 %

en ce qui concerne les marchés vers lesquels elles exportent. En outre, tous les
programmes et services du SDC sont entierement gratuits.

Communiquez avec le SDC dés aujourd’hui pour savoir comment nous
pouvons vous aider a élargir vos activités a I’étranger : Service des délégués
commerciaux (deleguescommerciaux.gc.ca).
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