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Spinning wind into energy.

Sustainability is more than a single technology. It’s the philosophy
behind everything Siemens does.

On the shores of Wolfe Island near Kingston, Ontario, the blades of a
turbine turn slowly in the wind. This wind farm can generate electricity
for up to 75,000 homes. It's a start. But Siemens creates more than wind
turbines; our portfolio of environmental technologies is the broadest in
the world, and we're building many of those technologies in Canada.
The world is looking for answers that last. And they start here.
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Dear Readers,

Canada's most populated province has come a long way in creating a sustainable,
reliable energy matrix. Since 2003, more than $20 hillion has been invested in upgrading
Ontario's transmission and distribution networks, and a further $21 billion into cleaner
generation. Ontario has taken the lead in phasing out coal-fired power plants, with the
last plant closed in 2014. The province now boasts a cleaner energy mix with diverse
sources of generation, including natural gas, hydro, wind and solar.

Yet Ontario has been criticized for its pursuit of private power contracts that add
unnecessary supply and result in higher-than average energy costs. Through Ontario’s
Long-Term Energy Plan established in 2013, the province attemptsto addressthe delicate
equilibrium between surplus and demand reduction while planning for a cleaner future.
Clear signs now point to changes in the market structure with the merger in December
2014 between the Ontario Power Authority (OPA) and Independent Electricity System
Operator (IESO) and the revision of the Feed-in-Tariff (FIT) renewable energy contracts.

The province must currently plan for a lower than anticipated demand scenario and
employ flexible options for energy conservation in order to maximize value for
ratepayers. Microgrids, consumer demand response programs, storage technologies and
smart meters will play acritical rolein shaping Ontario's future energy needs.

Throughout our Industry Explorations, we will explore these issues in more detail by
presenting the viewpoints of those on the ground, the movers and shakers of the industry
with whom we met one-on-one in Ontario. This book is the culmination of months of
preparation, research and interviews with the sector’s top executives and policymakers,
who generously donated their time and insights. Such a report would not be possible
without their input, and we sincerely thank them for their support.

GabrielleMorin
Senior Director

Angela Har mantas
Senior Journalist

Global Business Reports
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GOING
LONG ON
ONTARIO'S
POWER
INDUSTRY

“The approach that the Minister of Energy Bob Chiarelli
has taken will ensure the longevity and long-term viability
of demand side resources, moving away from government
programs to a market-based system. Demand response has

a significant future in Ontario because it provides flexibility,
reliability and avery cost effective resource. Ontario businesses
now have an opportunity to reduce their total cost of power

by providing flexibility within their own system. It is a

nice marriage between grid requirements and energy user
capabilities.”

- Paul Grod,
(e=0}
Rodan Energy Solutions
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INTRODUCING
ONTARIO

A Brief Political and
Economic Overview

The Province of Ontario can rightly be called the heart of Canada

and is home to the country’s political and financial capitols in Ot- CANADIAN INSTALLED CAPACITY

tawa and Toronto, respectively. Ontario is Canada's largest prov- BY FUEL SOURCE (2008 AND 2013)

ince by population and its second largest by total land area, if the e Mon! ey fome o) Eneray Warer Assessmen. Maren 2014

more northern and remote Northwest Territories and Nunavut are

excluded.

Proximity to the American market has long generated trade and ex-

change of technology and industry. The economic motors of neigh-

boring Detroit and Cleveland have stalled relative to their heydays

in the twentieth century but remain accessible trade markets. The 2008 ‘

system of canalsthrough the United Statesto the Atlantic Ocean has 129 GW

long afforded Ontario routes to world markets. Ontario is renowned

for its manufacturing and many of its exports head to the United

States and to Detroit’s automobile industry. However, Ontario now

surpasses Detroit in car production and is strong in producing steel, ‘
iron, machinery, and chemicals as a result of the province's abun- 2013

dant natura resources. The Quebec province to its east serves as Brew
another dynamic trading partner, as does the rest of the Canadian
market.

Another magjor advantage for Ontario is Canada’s prodigious en-
ergy supplies, but the recent decline in oil prices since the summer
of 2014 may mitigate it. Politicians initially brushed off concerns

about the price decline but have acknowledged that the revenues 2008 2013
will be impacted and the budget constrained. Delays in developing  © Hydro 56 58
the Alberta oil sands have added dark news to the energy landscape, | gﬁ‘gggﬁ 13 1i
but with the recent drop in oil prices, this may be ablessinginthe o1& Coke 9 13
long-term. Ontario is not blessed with hydrocarbons, but does con- e Nuclear 10 10

tain a number of rivers that have afforded it clean, renewable hy- = Solar & Biomass
droelectric energy. Niagara Falls alone provides a massive amount
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of hydropower. Finally, Ontario aso has the world's largest nuclear
CANADIAN INSTALLED WIND POWER power plant, the Bruce Nuclear Generating Station.
CAPACITY BY PROVINCE The political landscape in Ontario is varied, much like across
Source: National Energy Board (Canada) Energy Market Assessment, March 2014 Canma_ Thae are thr% ma'n pal’tl eS the Ontal’lo leeral Pal’ty, the
- Progressive Conservative Party of Ontario, and the social-demo-
Aborta 11900 cratic Ontario New Democratic Party (NDP). The Liberal Party has
) been in power since 2003 and was reelected in both 2007 and 2011,
British Columbia 489.0 but its margin has been slipping. In the 2011 genera election, in
which it won 53 seats, gave it a minority mandate, as the Progres-
Manitoba 2580 gjve Conservative Party won 37 and the NDP 17. In the 2011 federal
N election, however, the Conservative Party of Canadawon 73 riding,
ew Brunswick 294.0 ! . . .
the NDP 22, and the Liberals 11 in Ontario. The Libera Party of
Newfoundland and Labrador 55.0 Ontario shifted leadership in 2013 from Dalton McGuinty, which
_ had |ed the party since 2003, to Kathleen Wynne in 2013 in abid to
Northwest Territories 9.2 rejuvenate the party’s prospects.
Nova Scotia 3360  Thesecurity of reliable hydrocarbon, hydro, and nuclear power has
allowed Ontario to make an aggressive leap forward in orienting
Nunavut 00 its generation capacities towards other renewables, including wind,
Ontario . 2710 hydro and solar. The 2009 Green Energy and Green Economy Act
’ jumpstarted these investment. Now, the 2013 Long-Term Energy
Prince Edwards Island 174.0 Plan seeks to increase the supply mix for wind, hydro and solar to
35% by not electing to build new nuclear power stations, athough
Quebec 2398.0 it will refurbish two major plants. The province is also embracing
Saskatchewan 198.0 state of Ithe art techngl ogiesin conservatiqn and smart grids to make
generation more reliable and cost-effective. Governments around
Yukon Territory 0.8 the world hoping to make similar increases in renewables and effi-
ciency will follow the story of Ontario’s power generation closely,
Canada 7803.0
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and thisreport providesinsightsinto the challenges that the industry
has faced along the way and what trends are shaping its future. ¢
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Minister, Ministry of Energy
GOVERNMENT OF ONTARIO

The Liberal party was recently elected to a majority govern-
ment in Ontario. With a secure platform to accomplish the
objectives of the Long-Term Energy Plan (LTEP), what are
themain prioritiesfor theMinistry of Energy over thecoming
months?

We want to continue to provide Ontarians with a clean, reliable,
and affordable energy. To that end, our efforts in the coming
months will focus on implementing the priorities outlined in the
Long-Term Energy Plan (LTEP).

Increasing conservation and reducing demand is one of the best
and most affordable options for our system.

We continue to bring clean, renewable power online and will
refurbish our existing nuclear units at the Bruce and Darlington
sites. Ontario is building a smarter grid through smart meters and
smart grid technologies, and we will work to grid-connect our

ONTARIO POWER 2015
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remote First Nations communities in northern Ontario and sup-
porting community-level energy planning.

One issue that has emerged since we drafted the LTEP is the
emergence of energy challenges that cross multiple provincial
borders. Ontario has been at the center of promoting the need for
anational energy strategy.

The LTEP projects electricity rate increases of nearly 50%
over the next five years. Why are these rate increases neces-
sary?

In short, we need to invest in Ontario’s electricity infrastructure
to modernize it and make it cleaner and smarter while keeping
supply reliable and rates affordable. The forecast for residential
bills indicates an increase of 6.9 percent per year between 2014
and 2018, and 2.6% between 2014 and 2030.

Industry Explorations
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Compared to LTEP 2010, residential consumers can expect to pay
about $8/month less on average between 2014 and 2018, and $18/
month less on average between 2014 and 2030. Similarly, atypi-
cal largeindustrial consumer can expect to pay about $22 |ess per
megawatt hour of consumption.

We have taken steps to achieve significant ratepayer savings. We
have reduced FIT prices, phased out coa a year earlier, intro-
duced new wind dispatch abilities, increased agency efficiency,
amended the Samsung agreement and deferred new nuclear.

What werethe main factor sbehind the government’sdecision
not to build new nuclear facilities?

Nuclear generation will continue to be the backbone of Ontario’s
supply, and we have confirmed our commitment to nuclear with
the refurbishment of the Bruce and Darlington generating sta-
tions.

Thanksto the province's strong supply situation and gainsin con-
servation and efficiency, new nuclear capacity is not needed at
this time. The deferral of the construction of new nuclear gener-
ating units will save up to $15 billion in capital investments and
enable us to make large investments only where they are needed.
Containing costs continues to be a priority of this government,
which is why we have worked hard to reduce rate increases and
continue to secure efficiencies in the electricity sector to ease the
pressure on Ontario consumers.

Given Ontario’s falling energy demand scenario as laid out
by the Independent Electricity System Operator, why is the
province continuing to procure more generation projects?

As set out in the 2013 LTEP, Ontario trades with our neighbors
when it is cost effective. Electricity trading provides additional
grid reliability and is consistent with our goa of providing a
clean reliable and affordable electricity system for al Ontarians.
In 2013, the Independent Electricity System Operator (IESO) es-
timates that exports reduced costs for Ontarians by about $300
million.

We are planning for alower demand scenario, with the ability to
adjust to potential demand changes.

While the province is currently in a very strong supply position,
nuclear units at the Bruce and Darlington sites will soon be taken
out of service for refurbishment and Pickering is expected to be
retired in the next severa years.

Investments in the electricity system must be made in advance of
these planned outages and retirements to help ensure that Ontari-
ans can continue to enjoy areliable supply of electricity when the
province proceeds with the refurbishment of the existing nuclear
fleet.

What does the government hope to achieve with the 50
megawatts (MW) energy storage procurement process?
Energy storage is a very exciting emerging technology with the
potential to not only change electricity generation and consump-
tion, but aso to revolutionize the energy system by improving
efficiencies, lowering costs, and increasing reliability for con-
sumers.

Unlike other forms of energy, electricity could not easily be stored
in large quantities. As aresult, the electricity system has histori-
cally operated on a"just-in-time" basis, with decisions about elec-
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tricity production based on real-time demand and the availability
of transmission to deliver it. Storage technology is changing all
that.

Whilestill intheearly days, it iscertainly within the realm of pos-
sibility that energy storage may one day help Ontario’s electricity
system to eliminate the challenge of peak times, maximize the
usable potential of renewable generation, and create more off-grid
electrification opportunities, especially in remote locations.

The IESO has procured 34 MWs of energy storage and the On-
tario Power Authority isin the process of procuring the remaining
16 MW. The storage solutions will include battery, flywheel, hy-
drogen, and thermal technologies. The implementation of these
solutions will help the IESO understand how storage can better
manage the day-to-day operation of the power grid, and integrate
storage into the electricity market.

Both Premier Wynne and Premier Couillard are eager to
explore a national energy strategy with fellow premiers in
Canada. What do you see as being Ontario’s role within this
strategy?

Ontario supports the development of a national energy strategy
that reflects the priorities of all jurisdictions and addresses com-
mon energy challenges. Premiers Wynne and Couillard, for ex-
ample, have recently reiterated their commitment to enhancing
internal trade between Ontario and Québec and have agreed to
explore opportunities such as the viability of expanding electric-
ity trade between the two provinces.

At thisyear’'sannual conference of the Council of the Federation,
provincial and territorial leaders reached a provisional Canadian
Energy Strategy that addresses the issue of climate change with
an emphasis on reducing greenhouse gas emissions. An accord is
expected to be finalized next summer in Newfoundland.

Do you have a final message about Ontario’s energy sector?
Ontario has made great strides in transforming its electricity sys-
tem into one that is cleaner and morereliable.

This year, Ontario became the first jurisdiction in North Amer-
icato eliminate coal as a source of electricity—the single largest
climate change initiative undertaken in North America, equiva-
lent to taking up to 7 million cars off the roads—and, today, it is
aworld leader in energy technology, innovation, and smart grid
solutions.

From a deficit of 3,800 MW in 2003 to a comfortable surplus in
2013, the province has moved into a strong supply position and
now has areliable foundation on which to build.

And as Ontario plansfor itselectricity needsfor the next 20 years,
conservation will be the first resource considered. It is the cleanest
and most cost-effective energy resource and it offers consumers a
way to reduce their electricity bills. We intend to ensure that con-
servation will be considered before building new generation and
transmission facilities and will be the preferred choice wherever
cost effective.

We are also working with our agencies and local distribution
companies to improve efficiencies, enhance reliability, and max-
imize value for ratepayers. By continuing to build on our past
accomplishments, we can achieve a better balance, so that Ontar-
ians can continue to benefit from a clean, reliable, and affordable
energy system both now and in the future.

ONTARIO POWER 2015



ONTARIO’S
LONG-TERM
ENERGY PLAN
IN ACTION

In December 2013, the government of Ontario outlined a vision
for the electricity market that has the potential to significantly
ater the manner in which energy is procured and dispatched in
Canada's most populous province. “Achieving Balance — On-
tario’'s Long-Term Energy Plan” attempts to address the deli-
cate equilibrium between supply surplus and demand reduction
while planning for a cleaner future that includes controversia
new sources of green energy. The success of this vision, or lack
thereof, will have ramifications on other governments hoping to
meet the dueling challenges of climate change and effective mar-
ket planning.

Unlike its provincial neighbors, Ontario has a hybrid electric-
ity market structure that mixes elements of a centrally planned
system with a competitive rate-based approach. Since the 2003
dissolution of Ontario Hydro, the province's publicly owned util-
ity, the electricity system is governed by two separate regulatory
bodies: the Ontario Power Authority (OPA), which isresponsible
for the long-term planning of Ontario’s energy needs, and the In-
dependent Electricity System Operator (IESO), which balances
the supply and demand ratio on an 18-month basis.

Ontario Power Generation isthe province'slargest utility, respon-
sible for over 19,000 megawatts (MW) of electricity generation,
while Hydro One largely controls the transmission and dispatch
of energy to consumers.

There are clear signsin Ontario that point to more changesin its
market structure, such as appointing a council to review the pos-
sibility of selling both Ontario Power Generation and Hydro One,
with a decision expected at the end of 2014. Secondly, a merger
between the OPA and IESO seems a foregone conclusion. As it
stands, the IESO is already exploring the possibility of introduc-
ing a capacity market as an alternative to the resource acquisition
strategy in place by the OPA.

The centralization of the two regulatory bodies responsible for
energy procurement and demand forecasting is significant given
that energy demand has decreased faster than the IESO’s projec-
tions, leading to an oversupply of power that has to be exported
to neighboring jurisdictions at amuch cheaper rate than it coststo
produce. The decrease in demand has, however, helped the prov-
inceto remove nearly 25% of its 2003 energy capacity intheform
of coal-fired power plants — the largest climate change initiative
in North America.

“Ontario has made great stridesin transforming its electricity sys-
teminto onethat is cleaner and morereliable,” said Bob Chiarelli,
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Ontario’s Minister of Energy. “From a deficit of 3,800 MW in
2003 to a comfortable surplus in 2013, the province has moved
into a strong supply position and now has areliable foundation on
which to build.”

Long-Term Energy Plan

Minister Chiarelli and his Liberal party have the benefit of com-
manding a majority government with which to implement its
vision, which is comprises of a supply mix where wind, hydro
and solar energy account for 35% of electricity generation at the
expense of nuclear energy, which has long been the backbone of
Ontario’s supply. While the decision not to build new nuclear fa-
cilities may not have been ahuge surprise, it putsavibrant service
sector highly dependent on a domestic market at risk. Currently
only Ontario and New Brunswick are generating nuclear energy
in Canada.

The LTEP does, however, contain novel approaches to foster the
development of renewable energy sources made attractive by the
passing of the Green Energy Act in 2009, such as energy storage
and demand response targets. The government directed the OPA
to procure 50 MW of energy storage by the end of 2014. Already,
anumber of Ontario-based companies are advancing energy stor-
age technologies in the province; NRStor and Temporal Power
are operating a 2-MW flywheel storage facility, and Hydrogenics
isworking with natural gas giant Enbridge on a power-to-gas sys-
tem that captures surplus energy from renewables and converts it
to natural gas using electrolysis.

These policy changes have been met with both applause and con-
troversy. “We have a small window of time when we are not fac-
ing amajor turnover in technology, but we know there are issues
on the horizon that we will have to address,” said Bruce
Campbell, president and CEO of the IESO.

On May 14, 2009, Ontario’'s provincial government ushered into
law the Green Energy and Green Economy Act with one of the
most innovative feed-in tariff (FIT) programs of its kind. As the
program reaches its fifth year in operation, Ontario’s regulatory
bodies are drastically revamping the procurement process and
requirements for participation.

The main distinguishing feature of the Act was its scale of im-
plementation. It outlined dual programs:. the FIT program, which
was suited for utility-scale renewable energy projects over 10

Industry Explorations
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kilowatts (kW), and the smaller micro FIT program for projects
generating under 10 kW, such as rooftop solar. “The Green En-
ergy and Green Economy Act was about reducing our carbon
footprint and job stimulation during the global recession,” said
David Butters, president of the Association of Power Producers
of Ontario. “Ontario hasalot of renewablesin our system aready
and more coming, which will pose challenges to our operator.”
The domestic content requirement was the first article of the
Green Energy Act to be challenged. Although the Act was passed
with the promise to create over 10,000 jobs in the province, both
Japan and the European Union labeled the provision as uncom-
petitive. In May 2013, the World Trade Organization found On-
tario’s domestic content law to be protectionist, and the clause
will be removed from forthcoming contracts.

Greg Duke, director of business development at H. B. White
Canada Corporation, believes there will be much more impor-
tation of labor and equipment once the clause is removed. “The
principle behind the domestic content was admirable but it cre-
ated amarket that was unfortunately not sustainable because there
was no longevity,” he said. H. B. White Canada Corporation has
constructed more than 1,000 MW of wind and 400 MW of so-
lar projects in Canada, including Ontario’s first large-scale wind
farm, Erie Shores.

Industry Explorations
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The changes in requirements pose a challenge to the strategy of
international companies that invested in manufacturing facilities
in Ontario, such as Siemens, Vestas, Senvion and Enercon. Ac-
cording to Jacob Andersen, vice president, head of wind power
at Siemens Canada, the company has always treated its Ontario
headquarters as a global knowledge base. “When we established
our manufacturing presence in Tillsonburg it was with the inten-
tion of making it a globally competitive factory. It isafully oper-
ationa plant that can supply blades to aglobal market,” he said.
Siemensis currently producing 55 meter-long bladesfor EDP Re-
newable’s 30-MW South Branch Wind Farm in Ontario, the first
3.0 113 turbine to be installed in the Americas. The company is
also working with Samsung Renewable Energy and Pattern En-
ergy to supply 140 Siemens SWT-2.3-101 turbines to the 270-
MW K2 Wind Power Project in Ontario.

Despite the removal of domestic content requirementsin the next
round of contracts, Siemens Canada’'s Greg Thrasher, manager,
sales and strategy explained how it is still cheaper for the com-
pany to manufacture locally. “If you consider the landed cost of a
blade produced in Ontario, it is cost competitive to manufacture
in the province because transportation of wind turbine compo-
nentsisahuge factor in the total cost of a blade when considering
an import solution,” he said. ¢
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President and CEO
INDEPENDENT ELECTRICITY
SYSTEM OPERATOR (IESO)

Can you describe the role of the IESO
in Ontario’s power system?

The IESO operates the power system and
the wholesale electricity market in On-
tario. We have had a dramatic change in
the makeup of the power system in On-
tario over the last several years, with the
closure of the province's coal plants. The
IESO has been planning for, absorbing,
and managing this change. Today we have
much more natural gas generation, aswell
aslarge and growing amounts of wind and
solar. Wind and solar have added vari-
ability to the system and in anticipation
of this, we instituted a full integration of
wind into our five minute dispatch last
year. We have made a big investment into
the forecasting of variable resources and
developed good visibility of renewable
generation over five megawatts that is
within the local distribution companies
(LDC) boundaries. In our operations plan-
ning, we have built greater levels of flexi-
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bility and resiliency within the system and
worked with more participants within the
market.

How will the planned merger between
the IESO and the Ontario Power Au-
thority (OPA) benefit Ontario ratepay-
ers and the province's electricity sys
tem?

The IESO and the OPA have always
worked hard to ensure that our functions
are complementary and not overlapping.
When it comes to planning we are respon-
sible for the operational timeframe while
the OPA does the planning and resource
acquisition for the longer term. Having
everyone in the same building will lead
to simplified communications and ex-
changes of information and, over time,
create efficiencies and provide employees
in both organizations with opportunities
for development.

Why has energy demand has declined
in Ontario over the past two to three
years?

The decline in demand is a reflection of
economic conditions and the OPA’s con-
servation and demand response programs.
We are aso seeing increasing levels of
local energy needs being met by genera-
tion located within the service territories
of LDCs. While current supplies are ade-
quate, the province will need to refurbish
the nuclear units at Bruce and Darlington,
and the units at Pickering will be ending
their service lives in the early 2020s. The
load will be flat for several years, which
will alow usto prepare for a period of nu-
clear refurbishment.

What will theintroduction of a capacity
market in Ontario mean for supply and
demand procurement?

The capacity market is an additiona tool
for procurement and will be dealing pri-
marily with incremental capacity. It will
also alow us to tailor those additions to
particular circumstances on arolling three
to five year timeframe. We are looking
to foster a competitive market aterna-
tive that will function over the long-term.
When long-term utility generation con-
tracts expire, we would like to have ama-
ture capacity mechanism. We are working
with the OPA and will move into stake-
holder discussions this fall around the de-
sign elements of a capacity market.
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Considering the abundance of supply
and the export of energy from the prov-
ince, why does Ontario face higher elec-
tricity coststhan its neighbors?

The IESO recently published a review
of price formation in our market, which
found that we are getting market results
that are consistent with our design and are
comparabletojurisdictionsaround us. The
issue has always been, both in Ontario and
other markets, getting funds for additional
investment. Fewer than 10 years ago, On-
tario was experiencing supply shortages.
Through the OPA, the province completed
the contracting necessary to ensure that
we had resources to meet reliability needs
while eliminating our dependence on coal
and also implementing the policy to green
the power system through investments
in renewables. It has come at a cost, but
these critical investments in transmission
and generation result in the province now
having one of the lowest carbon electricity
systemsin North America.

How isthe |ESO advancing demand re-
sponse programs?

Demand response programs were admin-
istered through contracts by the OPA, but
are being transitioned into a more mar-
ket-based system. We have been dealing
with aggregators and demand response
customers to transition off contracts and
develop market rules and will be run-
ning auctions in 2015. Currently, we are
working to increase the coordination of
demand response with the needs of the
system, adding more flexibility into the
administration of demand response by ty-
ing it more closely to market conditions.

Going forward what are some of the
main initiatives on the IESO’s agenda?
The |ESO wants to ensure that the market
providesthe very best opportunities possi-
ble. We would like to see the IESO oper-
ations and those of the province's over 70
LDCs become more complementary. The
IESO and the LDCs can capitalize on de-
mand response and distributed generation
for both our purposes. Through our Smart
Grid Forum and the investments that the
province has made in smart meters, we are
trying to better engage with customersand
with the LDCs. Another area of focus will
be reducing the barriers for technology
change, such as micro grids and distrib-
uted generation, to enter the market.

Industry Explorations
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JA

GT

JA: Vice President, Wind Power
GT: Manager, Sales and Strategy

SIEMENS CANADA

Siemens invested over $20 million to
build a blade manufacturing facility in
Tillsonburg, Ontario. What have been
some of the significant milestones for the
company in Ontario?

GT: Wind power has experienced quite
an evolution in Ontario over the past few
years. Siemens achieved a significant
milestone in July 2013 when we deliv-
ered our first blade to Samsung and Pat-
tern Energy’s South Kent project. Siemens
also introduced our 55-meter blade mould
to accommodate the manufacturing of
our direct drive technology; the first of
which was delivered to EDP Renewable’s
South Branch project. This was the first
direct-drive instalation for Siemens in
Canada and the first 3.0 113 turbine to be
installed in the Americas. We have also es-
tablished Ontario’s first service and main-
tenance distribution and training center
where we house commonly used parts to
support our installed fleet regionally.

JA: Our Tillsonburg facility is very busy
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producing blades for the Canadian market.
We have created a good foundation in On-
tario and want to expand our footprint in
Canada. We currently have a significant
backlog of ordersin Ontario.

Can you elaborate on Siemens direct
drive technology and how it is suited to
Ontario’swind conditions?

GT: Siemens’ direct drive technology is a
good fit for the wind conditions in Ontario,
which is usually medium to low speeds. It
also has a modular technology across the
platforms, meaning that it is essentialy a
“plug and play” turbine.

JA: The main factors that developers con-
sider when choosing a turbine is wind
speed and turbulence conditions at their
site. Wind farms have evolved from being
located in high-wind areas to lower-wind
areas and longer, more efficient blades are
necessary to capture the wind resources.

The upcoming Large Renewable Pro-
curement (LRP) program in Ontario
is expected to procure 300 MW of wind
energy, a far cry from the thousands of
megawatts that were offered in the pre-
vious FIT programs. What effect does
thishave on Siemens' growth strategy?

GT: Wind power will always have a sig-
nificant part to play in Ontario’s energy
mix. The LRP process shows the govern-
ment’'s commitment to renewable energy,
and Siemens aims to provide the best wind
turbines to keep the cost of wind energy
competitive.

JA: It is difficult to speculate about the
future, but the Green Energy Act’s created
jobs and accelerated renewable energy in
Ontario. The momentum will continue but
not at the same speed as in recent years.
Siemens also takes into account the de-
mand for wind energy on a globa level,
not just in Ontario. We have a supply chain
that can support the wind power market
worldwide.

Can wind energy be cost competitive?

JA: Blade design isakey factor in keeping
the price of wind energy competitive. Over
the last decade, the design and efficiency
of blades have improved exponentialy.
However, the industry needs to do a better
job of maximizing efficiencies throughout
the supply chain. We have not seen the
same level of innovation in infrastructure
as we have in turbine design, and this will

continue to be an issue as wind farms are
developed in more remote locations.

How does the removal of Ontario’s do-
mestic content requirementsfrom forth-
coming energy projects affect Siemens
manufacturing and supply chain strat-
egy?

GT: If you consider the landed cost of a
blade produced in Ontario, it is cost com-
petitive to manufacture in the province
because transportation of wind turbine
components is a huge factor in the total
cost of a blade when considering an im-
port solution.

JA: The Canadian wind industry will con-
tinue to grow; the country’s electrical in-
frastructure needs to be updated, and wind
energy should play arole; however, policy
stability will be essential if wind energy is
to grow.

What does the future hold for Siemens
in Ontario?

GT: The main goal for Siemens is to ex-
pand in regions outside of Ontario and con-
tinue to diversify our business. Siemensis
currently delving deeper into storage tech-
nologies to see how they can be effectively
paired with renewable sources of energy.
Regionally, our partners are participating
in Hydro Quebec's tendering process,
while also looking to other provinces in
Canada.

JA: Innovation will continue to be at the
core of what we do. The industry has al-
ready surpassed what it thought were the
limits of wind technology: we are trans-
porting 75-meter blades in Europe and
building 6-MW turbines, which were pre-
viously thought impossible. We are even
exceeding assumptions about the extent of
wind in aregion’s energy supply mix: peo-
ple thought that wind would never account
for more than one tenth of a generation
matrix. However, there needs to be a mar-
ket to drive this development. Theindustry
will do its part to build on existing capac-
ity but there needs to be support for wind
energy on apublic and private level.
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Manager, Communications,
Government and Public Relations

SAMSUNG RENEWABLE
ENERGY

Samsung Renewable Energy’s contract
with the Ontario government is a very
significant investment on the company’s
part: a $5-billion commitment to gen-
erate 1369 megawatts (MW) of clean
energy and create 900 jobs. What at-
tracted Samsung Renewable Energy to
Ontarioinitially?

Samsung Renewable Energy was first at-
tracted to Ontario by the passage of the
Green Energy Act in 2009, which demon-
strated the provincial government’s com-
mitment to develop green energy projects
alongside a strong industrial base in On-
tario, which had been hit very hard by the
economic recession in 2008. Samsung
was able to leverage our partnerships with
Siemens and CS Wind in other areas of
the world here in Ontario to help with that
goal.

In 2013, Samsung Renewable Energy

and the provincial government renego-
tiated theinitial contract signed in 2010.
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What are Samsung’'s commitments un-
der the new terms?

The revised contract contains three phases
instead of five. We just opened the South
Kent wind farm with our partners Pat-
tern Energy, who are partnering with us
on al of our wind projects. South Kent is
currently Canada's largest wind farm at
270 MW. We also have another 870 MW
of wind projects in development. Phase
Three of our portfolio will comprise 200
MW of wind projectsand 100 MW of solar
projects.

One of the reasons for the renegotiated
contract put forth by Minister of Energy
Bob Chiarelli isthat Samsung struggled to
meet its deadlines. Why was this the case?
Admittedly, the regulatory process
was longer than we anticipated. At the
Haldimand project for example, it took
us four years to develop and solidify our
partnership with the Six Nations council,
who now have a 10% equity stake in the
project. However, the main reason behind
the delay was the decreasing demand sce-
nario in the province since 2010, and both
parties recognized the need to reduce the
amount of MW involved in the contract.
Today, Samsung Renewable Energy has a
base in Mississauga, Ontario, and Pattern
Energy has an office in Toronto. All of our
products come from our four manufactur-
ing centersin the province: CSWind man-
ufactures our towers in Windsor and em-
ploys over 600 Ontarians, we use blades
manufactured by Siemens at its plant in
Tillsonburg, which has 300 employees;
over 200 employees work at Canadian
Solar in London; and over 60 work at
SMA in Toronto. At the moment, we em-
ploy over 500 construction workers at our
Haldimand wind and solar project.

Samsung's contract with the govern-
ment was the most significant deal as
part of the Green Energy and Green
Economy Act. Five years on from its
enactment, how would you assessitsim-
plementation?

The Green Energy Act has been very suc-
cessful in meeting its stated objectives.
Samsung aone opened four manufac-
turing facilities in the province and hired
nearly 1,200 workers, which is 300 more
than our revised objective of 900 jobs.
We are also employing more than 1,500
workers on our Haldimand, Kingston and
K2 sites, which are yearlong construction
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projects. These projects are benefitting
the entire supply chain from the concrete
industry to cabling. While there was a
lot of opposition towards the deal at the
early stages, much has dissipated. In the
last provincial election, renewable energy
was barely a topic of discussion and the
Samsung deal was scarcely mentioned at
all. The conversation has shifted as these
renewable projects are being put into op-
eration, and municipalities are realizing
that these projects are an important facet
of their communities.

What have been some of the issues
tabled at your community liaison meet-
ings?

Road use agreements from a council level
are adways extremely important, and we
make sure that we are able to return the
roads to their previous conditions. Another
example of infrastructure improvement is
hydro lines: at Haldimand, we have had
to do a significant amount of work under-
ground, so we have helped out Haldimand
Hydro by putting hydro lines in simulta-
neously and upgrading their existing infra-
structure, which would not have happened
had we not been developing projectsin the
region.

Where would you like to see Samsung
Renewable Energy positioned in the fu-
ture?

Samsung Renewable Energy is starting to
look at other regions in Canadato develop
wind and solar projects. The United States
is starting to move away from coal-fired
generation, so it aso will likely become
a more interesting region for us, but not
in the immediate future. Our sister com-
pany Samsung SDI is focusing on energy
storage, as there are opportunities to use
the same technologies that we use in our
mobile phones. Samsung SDI already has
a12-MW project in England and a couple
smaller projects in Europe and is looking
to participate in the 50-MW energy stor-
age program commissioned by the Ontario
government in the near future.

Samsung Renewable Energy isproud of its
work in Ontario. We had very little pres-
ence before the Green Investment Act but
have gained a great degree of experience
operating in Ontario’s renewable sector.
We will continue to be a significant player
in the province's energy sector for many
years.

Industry Explorations
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Vice President of Business of
Development

H.B. WHITE CANADA CORP.

Can you give us a brief introduction to White Construction’s
work in the energy sector and in Ontario?

White Construction traces its roots back to Clinton, Indiana 67
years ago, when the company first started working in the hauling
business. Over time the company migrated into larger-scale op-
portunities that included concrete, bridgework, and highways. In
the 1980s, the company began to work in the power sector. By the
1990s and early 2000s, White Construction was working in the
gasturbine industry, but this market was shut down for a period of
time starting in 2002 due to the Enron scandal. White Construc-
tion was aready working in other markets such as pharmaceuti-
cals and petrochemicals, but wanted to stay engaged in power.
Combining all of the company’s offeringstied in perfectly for the
construction of wind farms, which required roads, concrete, steel
and heavy lift. We entered this space in 2004 and in 2005 opened
the subsidiary company H.B. White in Canada. The Ontario gov-
ernment was indicating that there would be a coal phase-out and
we positioned ourselvesin the marketplacein spite of itsvolatility
inthe early years. By thetime that the FIT program was evolving,
we had already built relationships with different stakeholders and
organizations. White Construction has had the good fortune of
being in Ontario since day one and has since leveraged this expe-
rience in Canada to contribute to 1000 megawatts (MW) of wind
and 400 MW of solar.

As the boom days of Ontario’s renewable sector end and we
enter the new Large Renewable Procurement (LRP) phase,
how do you see White Construction participating?

White Construction has spent the several years looking at where
the next opportunities will be and leveraging other areas of our
business that we have not deployed fully yet, such as civil infra-
structure, roads, bridges, and exterior utilities. We plan to partic-
ipate in the federal and provincial incentives for upgrading infra-
structure. We a so have an engineering arm that we have deployed
in Ontario and will look for opportunities within our service offer-
ings for both EPC and balance of plant work.
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With nearly 1000 MW of wind and 400 MW of solar built in
Canada, can you give us an example of a project that illus-
trates White Construction’s niche approach?

White Construction was very fortunate to participate in the first
large-scale wind farm in Ontario, Erie Shores, constructing roads,
foundationsand concrete, and turbine erection. Thiswasaground-
breaking opportunity and many naysayers in the marketplace did
not think the project would be built. What distinguishes us is that
we are self-performing contractors. We do not build our projects
completely utilizing subcontractors. We do have high-voltage
partners that we utilize, but otherwise we hire locally from the
union halls. We use extremely talented people who are working
in their own community for their own benefit. While develop-
ers have spent years and dollars developing their wind and solar
facilities, it is the local tradespeople who take ownership of the
projects going forward.

Do you have a final message about White Construction in On-
tario?

White Construction is blessed to have been received in the mar-
ketplace as we have, both by municipalities and the province as
awhole. We have entrenched ourselvesin local communities and
support their economies. We have met wonderful communities
from Lake Erie to Cochrane who have welcomed us. We hope
to bein Ontario for along time supporting the infrastructure and
energy needs within the province.

White Gonstruction is committed to building infrastructure
and energy related projects across North America.

Our team provides a range of traditional, design-build
EPC / BOP services for renewable energy, thermal power,
petrochemical, industrial and civil infrastructure related
projects.
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WELCOMING
THE SUN
AND THE

WIND
ONTARIO'S
RENEWABLE
FUTURE

“The Long-Term Energy Plan calls for renewables to be 46% of
Ontario’s energy mix by 2025. Solar is set to contribute 8% to
Ontario’s energy supply. The OPA is currently managing about
2 GW of solar, and thereis the opportunity that as Ontario
begins to learn the benefits of solar, this number will continue

to creep up.”

- Robert Leah,
Vice President of Devel opment,
East Region, Recurrent Energy
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THE RIGHT FIT

The Evolution of Wind and

Solar Power in Ontario

[ ]

Ontario’'s wind and solar industries have
evolved dramatically over the past five
years. Nearly 10,000 megawatts (MW) of
wind and solar energy has been contracted
by the OPA since 2009, with multinational
independent power producers (IPPs) such
as EDF EN, NextEra, Samsung Renewable
Energy and EDP Renewables developing
multi-megawatts projects.

The subsidy program for large renewables
is soon to end in Ontario. Colin Andersen,
CEOQ of the Ontario Power Authority (OPA),
explains: “We have taken the large wind and

‘
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solar projectsout of the FIT program and we
are currently running a competitive process
for them under our Large Renewable Pro-
curement (LRP). In the meantime we have
run awindow on the FIT program that it is
now under 500 KW. Later this year we will
alocate up to 100 MW more after a price
review and there will be another window in
2015.”

According to Jon Kieran, director, devel-
opment at EDF EN Canada Inc., Ontario’s
FIT program has achieved many goals. “A
feed-in-tariff creates the one condition that

AND OPERATIONS &

MAINTENANCE
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a nascent industry needs, which is banka-
bility,” he said. “However, it is a different
climate for the industry today than five
years ago, as costs have decreased so signif-
icantly that there are parts of North Ameri-
can where wind and solar compete without
any incentives at al. Having said that, it is
important to remember that the FIT program
accelerated the replacement of supply in or-
der to remove 6,000 MW of highly polluting
coal-fired generation.”

EDF EN is Ontario’s largest operations and
maintenance company for ground mounted
solar, with 70 MW in its portfolio, and re-
cently opened Canada's largest wind farm
inAlberta.

Samsung Renewable Energy’'s 1,369
MW-portfolio represents a$5 billion invest-
ment that includes Ontario’s largest wind
farm, the 270-MW South Kent Wind project
developed with partners Pattern Energy.
While the controversial Samsung deal with
the provincial government had to be renego-
tiated from itsinitial $9 billion, 2,500 MW
commitments, the company has another 870
MW of wind and solar energy in develop-
ment.

One of the reasons for the renegotiated
contract put forth by Minister of Energy
Bob Chiarelli is that Samsung struggled to
meet its deadlines. Tim Smitheman, man-
ager of communications, government and
public relations at Samsung, admitted that
the regulatory process was longer than an-
ticipated when the deal was signed in 2010.
“At the Haldimand project, it took us about
four years to develop and solidify our part-
nership with the Six Nations council, which
now has a 10% equity stake in the project.
However, the main reason behind the delay
was the decreasing demand scenario in the
province since 2010,” he said.

By law, wind and solar projects must ob-
tain a Renewable Energy Approva (REA)

Industry Explorations



Global Business Reports

ONTARIO'S DISTRIBUTION SYSTEM

Source: Ontario Power Generation

v ® WIND
400

EDITORIAL @

SOLAR

1300

1200

1100

000

900

800

2011 2012

from the Ontario government, a lengthy process that has caused
headaches throughout the supply chain. To date, only one large
project, EDP Renewable’'s 30-MW South Branch Wind Farm, has
not been appealed.

Therevised REA process promised a six-month turnaround guaran-
tee once applications were submitted. In reality, the process begat
new obstacles such as archaeological studies and zoning issues. For
companiesthat were present in the province prior to the introduction
of the REA, it has proved afrustrating transition.

“It is a much more difficult industry to work in than it was five years
ago,” said Brent Bergland, general manager, Canada, at Mortenson
Construction, which established a base in Ontario in 2005. “While
thisislikely true of other energy technologies, it is particularly hard
on wind when projects become delayed through the environmen-
tal review tribunal appeals process. Nearly every project that goes
through the process will be appealed. This has unfortunately had a
negative impact on the industry by delaying projects from going
ahead, and while ultimately these projects will be built, they are
being constructed in a much tighter timeframe.”

One of the mgjor facets of the REA process is to increase consulta-
tion with local communities. In the past, Ontario developers faced
backlash from communities who objected to renewable energy
projects close to residential areas. “The main challenge to devel-
opersis overcoming the ‘not in my backyard’ perception that exists
in Ontario,” said Paul Miron, senior title counsel at First Canadian
Title (FCT), atitle insurer in Canada. “It is not a huge issue with
solar installation, but is not limited to wind farms; any type of gas,
biomass or nuclear plant can face community resistance as well.
This challenge is not something that affects atitle insurance policy,
since we get involved only after the developer receives the permits.
However, anumber of projects have hit roadblocks that have slowed
their development.”

One of the key elements of the Large Renewable Procurement
process is the ability for the developer to demonstrate support from
the local municipality before the provincial government will ap-
prove the project. According to Mortenson’s Brent Bergland, this
will likely change the scale of the projects yet to be built. “Individ-
ua projectswill morelikely beinthe 25 MW to 50 MW range, with
the most being around 100 MW,” he said.

With acrowded market and less megawatts on offer in the new Large
Renewable Procurement program, it remains to be seen whether
there will be enough opportunity for developers and manufacturers
to sustain avibrant wind and solar industry in Ontario. According to
Mark Gilmore, director of operations, North America wind power
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and solar generation at GDF SUEZ Canada, when the competitive
procurement process begins, there will still be aneed for larger play-
ersto develop the industry through their expertise and technol ogy.
The fact that there are fewer megawatts for wind energy on offer
will certainly present a challenge for the province to sustain a man-
ufacturing base for renewable energy. “We have yet to see who will
be able to adapt to these changing requirements, and it might not
be enough to sustain every manufacturer in Ontario,” said Helmut
Harold, CEO North America at Senvion Canada Inc. “My hope is
that there will be projects that did not get approval or faced seri-
ous delays in previous procurement programs which get recycled,
so that we will have more than 300 MW per year to work with in
the future.” ¢

SIMPLIFY. MITIGATE.
PROTECT.

Powerful insurance solutions from FCT

With protection against a host of title and off-title related risks,
you can rest easy knowing your commercial energy development
is secure with FCT. Our superior customized coverage ensures your
deal will close with Less risk, simply and conveniently as planned.
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Feel the power of
partnership with commercial
title insurance solutions
from FCT.
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Director, Development

EDF EN CANADA INC.

Having invested over $300 million in On-
tario, what have been the fruits of these
investmentsfor EDF EN?

EFD EN Canada continues to be active in
Ontario. Our first initiatives were focused
on solar development beginning in 2008.
We have constructed six projects, each one
approximately 12 megawatts (MW) of di-
rect current, and al six are currently in ser-
vice. One of the gratifying aspects of being
a pioneer in solar ground mount is that we
have learned from our mistakes much ear-
lier than others. Based on EDF EN'’s early
acquisition of solar operating expertise for
its own projects, we have become one of
the largest operations and maintenance
(O&M) service providers to ground-mount
solar assets in Ontario. The same principle
applies to our wind operations, which date
back to the early 1990sin the United States.
There's simply no substitute for operating
experience!

We are far along in the implementation
of our plans to install 1,000 MW of wind
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capacity in Quebec. More than 500 MW
have been placed in operation, and the re-
maining projects are under construction.
We have been building on our strengths as
a large, financially strong and experienced
renewable developer. In the spring of 2013,
EDF EN Canada acquired a wind project
opportunity in Alberta called Blackspring
Ridge, which is a 300 MW project near
Lethbridge. We concluded the transaction
in April 2013 and finished construction in
May 2014, which was quite a feat when
you consider the size and complexity of the
project.

After building thelargest wind project in
western Canada in Alberta, where does
EDF see opportunity in Ontario?

There is terrific opportunity for wind in
Ontario now that the Liberal government
has followed through on its promise to shut
down all coal-fired power plants. The re-
moval of 6,000 MW of coal capacity from
the power system has opened up large op-
portunities for renewables, which are now
further strengthened by the uncertain tim-
ing of nuclear refurbishment, questions
about demand side management, and wires
congestion in southern Ontario.

Building more renewable supply and in-
tegrating it into the grid can be costly. As
a developer, what is your role in keeping
costs and overhead low?

The global renewable industry has a re-
markable story to tell of dramatic cost re-
duction, improved product performance
and shorter implementation schedules. The
cost of installed solar has falen 40% to
60% in recent years, and wind has seen sig-
nificant improvements in turbine efficiency.
We can do more, however, on procurement
logistics, program management, equipment
downtime, installation productivity, con-
struction scheduling, preventative mainte-
nance, etc.

The Ontario government’s investment in
renewable energy and new supply were
controversial in the 2012 election, largely
due to cost concerns, but renewable pro-
curement did not materialize as an elec-
tion issue more recently. This may be due
to two factors: people are beginning to
see evidence that renewables are increas-
ingly more competitive than conventional
sources of supply. Also, people appreciate
that any new supply is more expensive
than the generation it replaces. Our task is
to position the benefits of new renewable
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capacity against the practical aternatives
available, not against the nostalgia of how
plentiful and cheap electricity was a few
generations ago.

In our 2010 Canada Power report, you
spoke about how Ontario’sFIT program
will create opportunities for developers.
How would you assessthe program’sim-
plementation?

By creating bankability, the FIT program
has achieved its key goal: to kick-start
private investment in clean, renewable
and fuel-free energy. However, it is a dif-
ferent climate for the industry today than
five years ago, as costs have decreased so
significantly that there are parts of North
American where wind and solar compete
without any incentives at all. Having said
that, it is important to remember that the
FIT program accelerated the replacement
of supply in order to remove 6,000 MW of
highly polluting coal-fired generation.
Have you experienced opposition from
communities against wind proj ects?

As the largest provider of O&M services
to the wind industry in North America, we
see ourselves fundamentally as a neighbor
in the communities in which we live and
work. The culture we have acquired as an
operator has changed our approach as a de-
veloper. EDF EN is committed to fostering
open, constructive dialogue with commu-
nities. Perhaps there are instances where
members of the wind industry must agree
to disagree with local opponents, but it is
always a good idea to share facts, offer re-
liable information sources, encourage com-
munication and listen to your neighbors. As
amatter of process, and of principle, we en-
gagein extensive conversations with neigh-
bours, community members, municipal
councils, Aborigina Nation and NGOs to
understand their preferences and concerns.

What is EDF EN’s long-term vision for
the company in Ontario?

EDF EN’s long-term vision is a larger,
more robust, more customer-centric renew-
able energy industry, which operates cost
effectively and in harmony with the chang-
ing Ontario power system. Renewable en-
ergy will not be perceived as a politicaly
divisive issue separated from the market
price of electricity but will be seen as an
efficient, environmentally responsible way
of achieving balanced supply in the best in-
terest of customers and communities.
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Senior Title Counsel

FIRST CANADIAN TITLE (FCT)

What arethefocusareasfor FCT when
it comes to renewable energy in the
province of Ontario?

As the largest title insurer in the country,
solar and wind energy are a big part of
FCT's commercial portfolio. Currently,
there are more opportunities created by
the wind energy sector in Ontario over
solar, so we tend to focus on those renew-
able energy projects more frequently than
any other.

Ontario’s land title system is much dif-
ferent than that of Quebec, for example,
because the province uses the Torrens
system. Thisis aland title system that is
guaranteed by the government, making ti-
tle searches much easier to undertake.

In what way does title insurance play a
role in helping to streamline a renew-
able energy project?

A titleinsurer introduces a third-party risk
taker to a transaction and plays akey role
in developing renewable energy projects.

Industry Explorations

A wind farm, for example, can stretch over
anumber of different lots with numerous
owners, and a developer has to enter into
agreements with each individual owner,
which can be very time-consuming. Ti-
tle insurance can streamline the process
because a title insurer requires less due
diligence to issue a policy, and the client
then saves money in legal billing fees. In-
terestingly, titleinsurance also playsarole
in smaller projects such as rooftop solar:
though the amount of land is smaller, the
insurer confirms that the space is avail-
able to be leased for such a project, and
that there are no competing interests that
might interfere, such as cell phone towers.

Would you say that title insurance is a
priority for stakeholder swho are devel-
oping energy projectsin Ontario?
Although title insurance is not mandated
in Canada, like it is south of the border, it
is still a high priority for key stakehold-
ers in Ontario such as lenders, develop-
ers and their lawyers. With the increased
complexity of energy projects, we bring
significant value to these transactions by
reducing risk to the major stakeholders of
aproject.

From an insurance perspective, what
are some of the main risks associated
with developing renewable energy
projects, and who shoulderstherisk?
There are anumber of different risks asso-
ciated with developing renewable energy
projects, most of which are not necessar-
ily specific to Ontario. A large wind farm
with numerous turbines poses the risk of
contiguity, or the ability to transfer power
from one turbine to the next; if there is
a gap somewhere, it can be costly to fix.
Most of the time it is the developer who
shoulders the burden of risk, at least be-
fore atitle insurance policy isin place.
The main challenge to developersis over-
coming the “not in my backyard” percep-
tion that exists in Ontario when it comes
to building energy projects. It is not a
huge issue with solar installation, but is
not limited to wind farms: any type of gas,
biomass or nuclear plant can face commu-
nity resistance as well. This challenge is
not something that affects atitle insurance
policy, sinceweget involved only after the
developer receives the permits. However,
a number of projects have hit roadblocks
that have slowed their development.

Wheredoestitleinsuranceplay arolein
other forms of non-renewable energy?

There are opportunities to title insure gas
plantsor other facilities, but these transac-
tions are not quite as complex as renew-
able projects because they are single-site
transactions. The complexity comes from
the amount of land required in a project.

What are some of the key differencesin
insuring an energy project in northern
Ontario, wherethe population is sparse
and theland package is much bigger ?
FCT has title insured both wind and run-
of-river projects in northern Ontario.
Thereisnot amarked technical difference
in insuring projects in northern Ontario,
but one major difference is that we deal
with native landowners, which can add
another level of complexity. Oftentimes
a native group is itself involved in the
project’s development, which can help to
facilitate the insurance process.

One area of opportunity in northern On-
tario is the development associated with
the Ring of Fire mining projects. The area
is very remote and will need alot of gen-
eration to support heavy mining activities.

What are the main growth areas for
FCT in Canada?

With our policies offering over 10 covered
risks for the owner and 14 for the lender
number of covered title risks, title insur-
ance is a highly versatile product and can
add value to any transaction; residential
or commercial. From a commercia en-
ergy perspective, we have title insured
the majority of wind and solar projects
for developers and lenders in Ontario and
look to get further involved in projectsin
western provinces of Alberta and British
Columbia and eastern provinces of Nova
Scotia and New Brunswick. We are cur-
rently working on a number of projects
in northern British Columbia that involve
native lands.

ONTARIO POWER 2015



General Manager, Canada Group

MORTENSON CONSTRUCTION

Mortenson opened its Canadian headquarters in Missis-
sauga in 2010. What isthe strategic importance of Ontario to
Mortenson’swork in the energy sector?

Mortenson has historically been involved in a variety of energy
sectors dating back to the 1960s. As one of the pioneers of the
wind industry, we built our first wind project in 1995 and entered
the Canadian market in 2004. We built our first Canadian wind
project in 2005. Since then, we have completed construction on
nine wind projectsin the country, four of which were built in On-
tario, with another two currently under construction in Canada.
To date we have built a total of 127 wind projects throughout
North Americawith nine additional projects currently under con-
struction.

While we have continued to maintain a strong footprint of experi-
ence within the entire country, Ontario isavery consistent market
for us. Most of the developers and financial firms are based in the
province. Also, the requirements for domestic content as part of
the Feed-in-Tariff (FIT) contracts meant that the vast majority of
our team members had to be Ontarians.

M ortenson wasactivein Ontario beforethe Green Energy Act
and the Feed-in Tariff program wasintroduced in 2009. What
has been the biggest shift in the energy market from the com-
pany’s per spective?

The biggest shift in the energy sector after the Green Energy Act
has been in how projects are permitted and approved and the way
in which they receive official sanction from the government and
local communities prior to going ahead. It is a much more diffi-
cult industry to work in than it was five years ago. While this is
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likely true of other energy technologies, it is particularly hard in
wind when projects become delayed through the environmental
review tribunal appeals process. Nearly every project that goes
through the process will be appealed. This has unfortunately had
anegative impact on the industry by delaying projects from going
ahead. And, while ultimately these projects will be built, they are
being constructed in a much tighter timeframe. Mortenson would
aso like to see the Canadian market energize 1,000 megawatts
(MW) per year on a year-to-year basis. We have exceeded that
value in previous years, but right now policies across Canada do
not support these targets. However, on a more positive note, the
industry has matured in Ontario. There are businesses that focus
exclusively on the wind sector, allowing them to dedicate re-
sources to wind energy for a sustainable marketplace.

L ooking at some of the projects that Mortenson has built in
Ontario, the166-MW Comber wind farm isinteresting in that
it was a very large project that was built at the early stages
of thewind industry in Ontario. How was Mortenson able to
build its supply chain and comply with domestic content re-
quirements?

Comber was the fourth wind project that we built in Ontario, hav-
ing previously constructed Prince I and II, as well as Gosfield.
We were able to leverage our past experience in the province and
benefitted from having a good reputation, which helped us to at-
tract the top-tier engineering and construction firms as partners. It
also helped that Comber was our fourth project with Brookfield
Renewable Energy. Comber was a unique project in that it was
able to get approved outside of the Renewable Energy Approval
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process. It had received certain approvals prior to the REA legis-
lation being enacted and was not subject to the revised permitting
requirements, although everything complied with the regulatory
requirements. Also, the turbine supplier, Siemens, had invested
considerable time and effort into the Ontario market and knew
the landscape very well. When you have top-tier companies al
working together on a project, it usually ends up as a success.
The domestic content requirements also created the opportunity
for Mortenson to create relationships with engineering firms in
Ontario that we had not had before. Had there been no domestic
content requirements, we would not have found one of our pre-
ferred engineering partners.

Recently Mortenson completed construction on the 300-MW
Blackspring Ridge project in Alberta. What type of oppor-
tunitiesexistsherein Ontario for these lar ge-scale projects?
Blackspring Ridge is the largest wind farm in western Canada,
and we are very pleased at how smoothly it was constructed. It
was atrue milestonein solidifying our presencein the west. How-
ever, it will be difficult for projects of this scale to be developed
in Ontario going forward. The new Large Renewable Procure-
ment process in Ontario has one key element: the devel oper must
demonstrate support from the local municipality before it can be
approved by the provincial government which will likely change
the scale of the projects yet to be built. Individual projects will
more likely be in the 25 MW to 50 MW range.

Where do you hope to see Mortenson’s business in Canada
positioned in the future?

Even though our Canadian headquarters are based in Ontario,
Mortenson is always examining ways to increase our presence
throughout Canada. We are no longer simply a renewable en-
ergy contractor; we are also making significant investments in
high-voltage electrical infrastructure across the country. If the
1000-MW target for wind energy in Canada does not come to
fruition, we have other growth plans in place to address the po-
tential downturn in wind opportunities. We are also supporting
efforts to incorporate energy storage technologies into the grid.

vy

ENERGY PROJECTS BY MORTENSON

MOVING ENERGY FORWARD. As a pioneer in wind energy, we know what's coming
next because we've been there before. Finding new ways to deliver energy projects
and new innovations with which to deliver them. We're ready to push the envelope

and break some conventions. Are you? Your project begins at Mortenson.com.
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Director of Operations, North America
Wind Power and Solar Generation

GDF SUEZ CANADA

Can you give us a brief introduction to
the role that GDF SUEZ plays in On-
tario’s energy sector?

GDF SUEZ is the largest independent
power producer in the world since the
company’s 2011 merger with International
Power. International Power had acquired
a large wind developer (AIM Power Gen)
in Ontario in 2009, which became part of
GDF SUEZ's portfolio with the merger. To-
day, GDF SUEZ operates 350 megawatts
(MW) of wind projects, a 115-MW cogen-
eration facility in Windsor and 20 MW of
solar projects in Ontario. Within our wind
portfolio, GDF SUEZ operates two signif-
icant projects in Ontario, the Erieau and
East L ake projects, which are 99 MW each.
Over the last few years, we have built and
are now operating a significant number of
wind projects, but are transitioning our de-
velopment focus towards distributed solar.

GDF SUEZ isbuilding its solar capacity
in Ontario with two new 10-MW plants

ONTARIO POWER 2015

commissioned over the past two years.
What role does solar energy play in its
Ontario portfolio?

Having operated hydro and wind projects
for many years, GDF SUEZ more recently
began investing in solar energy in North
America. We built a small pilot project it
Massachusetts afew years ago, then started
on the 10-MW Brockville solar project in
Ontario, which went into commercia op-
eration in 2013. Brockville was a great
learning experience in terms of solar: it
runs very well, with high capacity and
good availability. The Beckwith project
is an extension of our positive experience
with Brockville. We anticipate that solar
will play amajor role in GDF SUEZ’s re-
newable portfolio going forward. Globally
the company has avision to achieve a 50%
increase by 2015 in its overall renewable
energy capacity compared to its 2009 port-
folio.

On a utility scale, we will be bidding for
several solar projects. Rooftop solar is the
next progression in the solar industry, as
panels and equipment prices have dropped
significantly. Going forward, we see more
of a distributed generation-type system
throughout North America, as strategic,
smaller assets within the footprint of the
transmission and distribution system be-
come more appealing. Since communities
by and large do not want large solar plants
within populated areas, and we would
have to build costly transmission lines to
connect them to the grid, if we can strate-
gically place smaller plants within the ex-
isting system, it benefits everyone.

The Ontario government is ending sub-
sidies for large-scale renewables and es-
tablishing a competitive market. What
implicationsmight thisnew process have
for GDF SUEZ?

The FIT program was put in place to jump-
start devel opment and operations of renew-
ables, and the competitive processis a nat-
ural extension of its implementation. GDF
SUEZ has participated in a number of sim-
ilar competitive markets. When the com-
petitive procurement process begins, we
may see a higher number of small compa-
nies participating. However, there will still
be a need for larger players to participate
through their expertise and technology.
There are still large opportunitiesin the re-
newables sector in Ontario: the province's
godl is to have 50% of its energy supplied
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by renewables by 2025, and the province is
at nearly 5000 MW at the moment, which
isonly about one-third of that target.

As a multinational company, how did
GDF SUEZ approach the domestic con-
tent requirements of theinitial FIT con-
tracts?

GDF SUEZ sought out suppliers of equip-
ment in Ontario so that we would be in
full compliance with domestic content
requirements. Initialy, suppliers had to
make long-term commitments in Ontario
to be able to meet the targets set by the
government; these are the suppliers with
whom we want to work in order to con-
tinue that effort. While the domestic con-
tent requirements were essential to create
ahomegrown industry, as a company, GDF
SUEZ regularly works with local suppliers
to support our facilities around the world.

Recently a number of developers have
encountered strong anti-wind sentiments
from communitiesin Ontario. What has
been GDF SUEZ's experience?
Typicaly, communities situated around
our wind farms have been very favorable
to development. We are ingrained in the
community and contribute revenue to the
municipaities where we build, through
property taxes and a significant amount of
equipment and services purchased. From
our perspective, we have not encountered
many disputes or negative feedback on our
projects. The mgjority of citizens are favor-
able towards renewable energy projects,
especially when compared to other energy
sources like nuclear or coal.

GDF SUEZ also operatesa 115-MW gas-
fired power plant in Windsor, Ontario.
Will gas be an area of focus for GDF
SUEZ in the province?

GDF SUEZ is looking at developing new
gas projects in Ontario; historicaly, we
have done very well in gas. Again, we seea
trend towards smaller projectsin the 10-20
MW rangein strategic locations. Aswe see
more renewables being integrated into On-
tario’s energy supply, gas can provide the
province with a stable source of energy.
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CEO North America
REPOWER SENVION
CANADA INC. (REPOWER)

While Senvion’s initial point of entry
into the Canadian market was through
Quebec, the company has a significant
presence in Ontario. What are some of
the key milestones for Senvion in On-
tario?

Ontario has always played a significant
role in Senvion's strategy in Canada. Al-
though we began our Canadian operations
in Quebec, Senvion quietly established
a satellite office in Ontario in 2009. We
always knew that Ontario would play an
important rolein the Canadian wind indus-
try and wanted to be a part of it. In 2011,
we solidified our presence in the province
by opening a larger office in downtown
Toronto, but our most significant milestone
was when we began producing blades last
year from our factory in Welland, Ontario.
Today, we are manufacturing components
for a 300-megawatts (MW) portfolio of
projects, largely from project developer
WPD and Capstone.
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What are some of the specificities of the
Ontario wind sector, and how has Sen-
vion adapted to these char acteristics?
One of the differentiatorsin Ontario is the
lower wind speeds than in neighboring re-
gions such as Quebec. Low wind speeds
require turbines with alonger rotor to har-
vest wind energy in a better, more efficient
way. Senvion’s solution to that is our new
3-MW platform that we are introducing in
Ontario. In Europe, the 3-MW platform
accounts for over 80% of our sales. Inter-
estingly, both Ontario and Germany have
developed wind farms in densely popu-
lated areas, as opposed to a market such as
Texas, where there are open tracts of land.
A wind farm in a densely populated area
necessitates a more powerful turbine, so
Ontario iswell suited to the larger designs
coming from Europe.

Now that Ontario’s domestic content
requirements have been lifted for fu-
ture procurement programs, how will
Senvion’s manufacturing strategy be
affected?

While the Green Energy Act mandated
companies to source their supplies within
Ontario, the volume of work was so high
that it was advantageous to manufacture
locally. We are seeing great improvements
in cycle times and capabilities in our On-
tario plant. However, in order to maintain
these facilities, we need a strong domestic
market that will complement our projects
outside of Ontario. While we are looking
to supply components for other regiona
markets, we need a strong domestic pipe-
line to ensure continuity of production.

How does the landed cost of an Ontar-
io-produced turbine or blade compare
to that of a component manufactured
outside the province?

The total cost of a turbine depends on the
location to which it is headed, as well as
the type of blade. We would like to have
one major order to alow us to kick start
production of 3-MW turbines in Ontario;
with that, we will have aplatform that uses
blades that are 50 meters or longer. Longer
blades are much cheaper to manufacture
locally because the transportation costs are
o high.

The Ontario Power Authority is scaling
back on itswind procurement program

in the upcoming L arge Renewable Pro-
curement process. With around 300
MW to be procured, are there enough
domestic opportunities to sustain a
manufacturing base?

The fact that there are fewer megawattsfor
wind energy on offer will certainly present
a challenge for the province to sustain
a manufacturing base for renewable en-
ergy. We have yet to see who will be able
to adapt to these changing requirements,
and it might not be enough to sustain ev-
ery manufacturer in Ontario. My hope is
that there will be projects that did not get
approval or faced serious delays in previ-
ous procurement programs get recycled, so
that we will have more than 300 MW per
year to work with.

Ontario’s anti-wind backlash is usu-
ally based on community concerns
surrounding noise emissions and other
environmental issues. How much of that
is the manufacturer’s responsibility to
address? What is Senvion doing to ad-
dress some of these concerns in its de-
sign process?

From our home base in Germany, we have
learned that noise emission is a critical
factor in wind farm development, and Sen-
vion has developed turbines with some of
the lowest noise values in the industry. In
any case, there always has to be cooper-
ation between developers and manufac-
turers when it comes to addressing these
issues. For example, Senvion is involved
in a unique project called Gunn’s Hill in
Ontario with Prowind, a wind developer;
the project is co-owned by the Oxford
Community Energy Co-op and will alow
its members to directly benefit from the
wind farm’s revenues.

What role do you see wind energy play-
ingin Ontarioin the future?

Wind can be a great contributor to On-
tario’s energy mix in the future. Of course,
it cannot be the only source of energy,
but in conjunction with other sources it
can be a very secure form of energy. The
production costs of wind are low because
it is essentially a free resource, and the
maintenance of wind farms will provide
long-term jobs. This is especially true in
Ontario, where the phase out of coal-fired
power plantswill need to be substituted by
other forms of green energy.
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CLOSING THE FUNDING GAP

Financing Power in Ontario

Ontario’s renewabl e energy sector has undergone an intense ramp-up
period, and other facets of the province's economy are beginning to
familiarize themselves with what this development could represent
in terms of investment opportunities. Despite this degree of unfamil-
iarity, renewable energy developers have a few domestic options for
financing their projects.

Sean Durfy, president and chief development officer at Northland
Power, one of the province's largest independent power producers
(IPPs), believes the key aspect is to have long-term power producer
agreements (PPAS) attached to your asset. “With 17 projects and 26
years of experience, the banks are very comfortable with usasan IPP
developer. Thereis alot of appetite by the banks and equity to get
involved in projects with the right company,” he said.

While Northland Power is a well-known IPP, the financing environ-
ment for smaller-scale developersis more restrictive. Banks and pen-
sion funds show little interest in solar and small wind farms, leaving
smaller lenders to fill the investment gap.

CIT Corporate Finance, Canada, Energy and Infrastructure has been
involved with the financing of over 15 renewable energy projects and

CIT Corporate Finance, Energy & Infrastructure

Contact:
Terry Parco Murray Eastwood
416.507.5015 416.507.5083

terry.parco@cit.com murray.eastwood@cit.com
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directly lent several hundred million dollarsto projects that have bor-
rowed upwards of $1 billion. “Given the PPAs that underlie these
projects from what is essentially a government agency, we see that
returns are there,” explained Terry Parco, managing director at CIT.
“The economics of the energy market in Ontario isdriving the pricing
down on these contracts. Astheindustry devel ops and becomes much
more efficient, the price paid in the contracts is declining so people
have to become more efficient in driving their projects in order to get
more financing.”

The company recently underwrote the 10-megawatt (MW) Silver-
creek Solar Park in Ontario. Corpfinance International (CFI) has
been providing both financing and financial advisory services to in-
dependent power producers for more than two decades. “ The appetite
of Canadian lenders continues to grow in wind and solar financings
as their experience increases,” said Christopher Ball, executive vice
president at CFl. “With respect to solar, the industry has seen some
recent maturation in Canada through reduced equipment costsand in-
creased reliability. Both factors along with more operating experience
have provided lenders comfort in providing financing to this sector.”

Industry Explorations
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TP: Managing Director
ME: Senior Director

CIT CORPORATE FINANCE,
CANADA, ENERGY AND
INFRASTRUCTURE

DE AUTOPARTES (INA)

Can we begin with a brief overview of
CIT Corporate Finance, Carnada and
your work in energy and infrastruc-
ture?

TP: CIT Corporate Finance, Canada is
involved in many different spaces. We
look at broad range of project financing
within the Canadian marketplace, and
traditionally have focused on energy and
infrastructure. Historically, CIT was more
active in infrastructure as an advisor and
arranger of debt, but more recently with
the reduction in number of DBFM projects
and continued strong competition we have
carved our own niche in the renewable en-
ergy space.

TP: In the renewable energy space, we
have found that small and medium-scale
projects do not attract larger lending in-
gtitutions yet are still high-quality projects
in need of financing. Since the Green
Energy Act came into effect in 2009, we
have been involved in the financing of
over 15 projects. We have directly lent
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several hundred million dollars to projects
that have borrowed upwards of $1 billion.
On very large projects, we tend to act as
a participant but have also arranged club
transactions. Our rea strength lies with
projects that we can finance on our own in
the range of $10-$30 million.

Can you giveusan example of a success-
ful project in Ontario that CIT financed
itself?

ME: For the Silvercreek project, whichisa
10-megawatts (MW) solar farm, its devel-
oper had very limited experience in devel-
oping this type of project. The individual
partnered with an experienced engineering
group, formed an equity group, and can-
vased the market for construction and term
financing. CIT fully underwrote the con-
struction and term of the project. Silver-
creek is currently in construction and we
have syndicated part of the exposure. The
project was a great opportunity because it
was in the midmarket range.

Aswind and solar are till a very small
portion of Ontario’s generation matrix,
what are some of the challenges associ-
ated with participating in these projects
at thisearly stage?

TP: There are enough projects worldwide
to demonstrate that the technology works
and the projects can deliver. Given the
PPAs that underlie these projects in On-
tario are from what is essentially a gov-
ernment agency, they deliver acceptable
risk-adjusted returns. The economics of
the energy market in Ontario isdriving the
pricing down on these contracts.

Renewables have high costs upfront.
Will these costs decrease over time?
ME: The high upfront costs relate mainly
to the structure. For nonrecourse debt,
lenders are reliant on the project, which
requires a lot of costly due diligence and
thoughtful structuring. Private placements
tend to have lower upfront costs but less
flexibility in terms of refinancing. Then
there is an ebb and flow of the bank market
depending on how aggressive bank lenders
want to be.

TP: A lot of the projects that we have done
have been long-term fixed rate debt, a por-
tion of which we may syndicate to insti-
tutional lenders. We also have a floating
rate product that we can swap to fixed rate
with the borrowers to provide them inter-
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est rate protection, yet results in a lower
overall interest rate and greater flexibility
to refinance.

What type of investor appetite existsfor
renewable energy projectsin Ontario?
TP: There is not a very large public mar-
ket for these activities. Some funds on the
equity side are actively pursuing the larger
scale projects, while on the debt side it is
primarily private placement activity.

ME: We have seen one large solar project
that was debt rated by Dominion Bond
Rating Service. If the debt is rated, there
is a pretty active market for that invest-
ment. This market was developed in the
PPP world where ratings were added to
pure private placements, making investors
much more comfortable.

What trends are you paying attention
to in therenewable energy spacein On-
tario?

TP: In Ontario, the size and number of
projects are declining. Although the prov-
ince has committed to issuing about 200
MW ayear of renewable energy contracts,
we are seeing fewer, large-scale 10-MW
projects and more aggregation of smaller
projects. This plays to our strength with
smaller projects.

ME: Another trend we are seeing that is
causing some concern is the complexity
of ownership. The introduction of com-
munity ownership, involving cooperatives
with little to no experience developing fi-
nancing or the inclusion of First Nations,
has implications for financing. Commu-
nity ownership has been the basis of con-
tract awarding by the OPA.

TP: Often with community ownership re-
quirements, cooperatives do not have the
capital necessary to develop the project.
For several projects, we have introduced
these groups to an experienced developer
that we have worked with who knows how
to raise financing.

What role do you anticipate the com-
pany playing in energy and infrastruc-
ture going forward?

TP: CIT’s shorter-term focus will con-
tinue to be renewable energy in Ontario.
We would like to expand that beyond solar
and wind and look at alternative energy
sources like waste wood energy, biomass,
and small-scale hydro.
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President and Chief Development Officer

NORTHLAND POWER

Can you give us a brief overview of your
operating projectsin Ontario?

As Northland, we are very proud that we
provide clean and green energy and always
have. For over 26 years, we have devel-
oped expertise in taking complex prob-
lems and providing solutions in a socially
responsible way. The majority of North-
land’s portfolio in Ontario is thermal gas
and complex thermal with five sites, sev-
eral solar projects and a new wind project
on Manitoulin Island.

Northland’s projects in development
mirror the province-wide shift from
cheaper sources of generation to renew-
ables. Will this shift be a priority for
Northland going forward?

The three technologies that we will deploy
strategically for the foreseeable future are
thermal gas, wind and solar. We are also
developing apumped hydro storage project
in Marmora Ontario, which is a peaking
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plant. In order to build out these types of
technologies, there needsto be an economic
incentive until the technologies achieve
grid parity. Wind is not grid parity and
costs more to deliver. Its capacity to create
electricity is only 28% to 35% efficient —
it only works when the blows. However,
there are financial incentives to renewable
power, particularly in terms of not putting
an economic strain on the environment like
coal. In Ontario, there is discussion around
whether wind is the right way to increase
electricity supply. The long-term effects of
nuclear and coal on the system massively
outweigh the cost to economically en-
dorse wind. Solar is much more efficient in
southern destinations, like Chile and Mex-
ico, where land and sunshine are abundant.
As the cost of solar technology decreases,
it becomes more economical over the
volatility and variability of wind. While
solar and wind are never going to become
100% of the province's portfalio, they can
be 10% to 13%. However, the government
has to have the mandate and the fortitude
to continue its support from an economic
perspective.

Northland recently closed a $240-million
financing deal with a consortium of for-
eign companies. How would you char-
acterize the types of financing options
availableto IPPsin Ontario?

Northland, unlike a utility building out re-
newable plants, uses non-recourse project
financing for all of our projects, meaning
that they are financed based on the credibil-
ity of the project versusthe balance sheet of
an entire company. Thereis an exceptional
amount of diligence, understanding and
confidence that goes into these projects.
For example, Northland's Gemini project
in the North Sea was the world's largest,
non-recourse project financed renewable
project with acapital cost of approximately
CAD#$4.3 hillion. For Northland’s ground-
mount solar program, the four clusters
were financed in two tranches of equity
and debt in the amounts of $379 million
and $240 million.

What type of appetite exists among the
Canadian investment community for re-
newables?

Northland has never had a problem financ-
ing its projects, nor have its competitors.
The key aspect is to have long-term PPAs
or power off-take commitments attached to

your asset. With 17 projects and 26 years
of experience, the banks are very comfort-
able with Northland as a power developer.
There is tremendous appetite by the banks
and equity participants for renewable
power projects.

What role should wind and solar play in
Ontario’s electricity mix?

In the next decade, Ontario will refur-
bish its nuclear plants, which will tighten
supply. We need to have a balance of re-
newable projects with gas and nuclear.
Wind and solar cannot be baseload, but
other types of power are needed to supple-
ment the grid. For example, in Marmora,
Northland is developing a pumped stor-
age project out of an old open-pit mine as
a peaking load facility. In the event of a
shortage, this is an actual renewable water
solution that the system administrator can
cal online in minutes and be modulated
with afour-hour capacity. It is aso located
in an areaof Ontario wherethereisan elec-
tricity constriction during certain times of
the day. The Marmora project has attracted
international interest because it could be
applied to old mine sites.

What are Northland Power’s hopes in
Ontario for the next two to three years?
Our Grand Bend wind farm is a 100-MW
project that we have pioneered as a 50-50
partnership with First Nations. Thistype of
partnership with First Nations or munici-
palities is going to become table stakes in
Ontario. In the northwestern part of On-
tario, increased mining activities and in-
frastructure changes are going to increase
energy needs and we want to be the go to
power developer in this region. We also
hope to see traction on Marmora, which
would add a new peaking plant in arenew-
able fashion. We are additionally looking
at a combined heat and energy project on
the lakeshore in Toronto, as well as com-
pleting construction on our solar portfolio
next year, so the entire plant isin commer-
cial production. We are very busy here in
our home province, where it all began for
Northland Power 26 years ago by world
class entrepreneur Jim Temerty!

ONTARIO POWER 2015



5102 H3MOd OIVLNO » SUOEI0|dXT ANSNPUI « HEID OIpAH ZypUY @B



®

PRESERVING
PREVIOUS
ASSETS
NUCLEAR,
HYDRO,
THERMAL, AND
CONSERVATION

“It remains to be seen how many new gas-fired power stations
will be built. Hydro still holds potential for development. Also,
we cannot discount the possibility of new nuclear builds, as
new technologies not based on enriched uranium might appear.
The energy surplusin eastern Canada means that we may not
see many new buildsin the near-term, and the loss of coal can
be easily replaced by excess hydropower from Quebec, asthe
provinces move towards an interconnected grid.”

- Frédéric Schenk,
Group Vice President/Business Manager, Industrial Services,
SGS Canada Inc.
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REFURBISH AND
REVITALIZE FOR THE

LONG-TERM

Nuclear and Hydro in Ontario

Ontario may not be building new nuclear
facilities, but the Long Term Energy Plan
did include plans to refurbish two of
the province's three nuclear generating
stations in 2016: the 6,300-megawatts
(MW), Bruce Power generating station
and the 3,512-MW Darlington station.
The remaining station, Pickering, will
likely go offline by 2020.

Both Ontario Power Generation and
Bruce Power face public scrutiny
during refurbishment, which has a
troubled history in Ontario. Previous
refurbishments at Pickering cost $2.6
billion, or double the target cost of $1.3
billion. The Bruce Power station also
experienced cost overruns during its last
refurbishment.
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James Scongack, vice president, corporate
affairs at Bruce Power, is confident that
the company has learned lessons from
past projects. “When we refurbished Units
1 and 2, they had been out of operation
for 20 years with no expectation of being
put back into service” he said. “The
remaining units at the Bruce site are all
operating units — we are very familiar

ONTARIO POWER GENERATION'S REVENUES (2013 AND 2012) $ MILLIONS

Source: Ontario Power Generation, 2013 Annual Report Association
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with them and have invested in their
maintenance.”

While the specifics and time frames of
the refurbishment projects are still being
decided, the province's investment in the
two nuclear facilities is welcome news to
the domestic service and supply sector.
“We would have liked to see a new build
in the Long-Term Energy Plan, but we
understand the province is facing high
debt as well as lower demand for power
because of the recession,” said Dr. Ron
Oberth, president of the Organization
of Canadian Nuclear Industries. “We
recognize that the number one priority
was to invest in its existing assets.”
Longer-term, nuclear supply and service
companies are looking to export their
expertise to countries that are investing
heavily in nuclear energy. Candu Energy
Inc., which manufactures a unique
heavy water reactor, recently signed a
$1.5-billion deal with China Nuclear
Power Engineering Company Ltd. to
build two reactors in Romania. AREVA
Canada Ltd.’s Ontario office is working
in Romania on a filtered venting system,
a niche technology from the light water
market and imported to the heavy water
market.

The sector is receiving support from the
provincia and federal governmentsin the
form of trade missions overseas.

Hydroelectricity

Accounting for 22% of Ontario’'s energy
supply mix, hydroelectricity has provided
clean power to the province since the
1890s. According to the Long-Term
Energy Plan, Ontario’s hydroelectricity
portfolio will comprise 9,300 MW by
2025. The bulk of this capacity will be
from the 440-MW Lower Mattagami
River project, a $2.6 billion investment
from Ontario Power Generation (OPG) in
Northern Ontario.

OPG owns a fleet of 65 hydroelectric
stations, half of which have been in
service for over 80 years. Infrastructure
modernization represents a significant
opportunity for Ontario’s hydro service
sector. Voith Hydro Inc. worked with
OPG to supply componentsto the utility’s
DeCew Fals 1 hydroelectric station,
as it had in 1904 as the origina turbine
manufacturer. “Projects like DeCew Falls
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1 involving older units, both Turbine and
Generator, are a very large part of Voith
Hydro's activity in Ontario,” said John
Peden, vice president, sales and marketing
at Voith Hydro.

At Lower Mattagami, six new units will
be added; three at existing stations, with
the remainder to be new units. Andritz
Hydro is supplying three propeller
turbines to three of Lower Mattagami’'s
new plants, but the company is expecting
to see more refurbishment activity in the
future. “The hydro market is shifting
more towards service and rehabilitation
as there are fewer large-scale hydro
projects being commissioned,” said Yves
Bourget, general manager, service and
rehabilitation at Andritz Hydro. “Canada
alone is generating nearly 80,000 MW of
hydroelectricity with a large, aging fleet.
We see huge opportunities for service and
rehabilitation going forward, not only in
Canada but also globally.”

Both Voith and Andritz have opened
facilities in Ontario to manufacture
hydropower coils for the domestic

and international markets. “Before we
established a manufacturing presence
in Peterborough we had no choice but
to procure our coils from our facilities
in Brazil,” said Andritz's Bourget. “The
new coil shop is already in operation,
producing two sets of coils for two
different customers. In 2015, we plan on
implementing our bar manufacturing in
Peterborough, making Ontario our North
American center for generators.”

Another avenue being explored by
Northland Power isin the form of pumped
hydro storage. The Marmora Pumped
Hydro Storage project, currently under
development, is the first of its kind
in Ontario. Pumped storage projects
generate energy by moving water between
two reservoirs at different elevations.
“Pumped storage is a great solution for
grid reliability and stability, providing
one of the few large scale, long-term
proven and affordable means of deploying
electricity,” said John Peden of Voith
Hydro Inc. There are over 140 gigawatts
of pumped storage in operation globally. ¢
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Therefurbishment of Ontario’s nuclear
reactors is an integral component of
Ontario’'s December 2013 Long-Term
Energy Plan. What aretheprioritiesfor
Bruce Power in the near term when it
comes to refurbishing the Bruce facil-
ity?

The Ontario government’s revised Long-
Term Energy Plan clearly articulatesarole
for the refurbishment of the remaining six
units on the Bruce site. This is an impor-
tant policy position on the government’s
part, as it outlines its vision for Ontario’s
nuclear future. It is now our responsibility
to put this policy into action as we work
to put arrangements in place, starting with
Ontario Power Authority (OPA).

Nuclear refurbishment projects have
had a somewhat turbulent history in the
province, with delays and cost overruns
hampering the process. How does Bruce
Power envision itself remaining on track
and on budget as much as possible?

It is important to note that, while there
are a number of lessons that we can learn
from previous refurbishments, there are
also successes that we can build on. One
of the unique aspects of the nuclear in-
dustry is how extensively we focus on
lessons learned in our core operations. For
example, in 2011 Bruce Power launched a
project on our Unit 3 reactor called West
Shift Plus where we carried out mainte-
nance activities on each of the 480 fuel
channels on the reactor, extending their
lifespan by nearly a decade. It was a
6-month, $300-million life extension out-
age that we delivered on time and within
budget. Moving forward, al of the work
that we must undertake in the refurbish-
ment processisthat which we have already
achieved in other projectsin our 13 years
of operation. When we refurbished Units 1
and 2, they had been out of operation for
20 years with no expectation of being put
back into service. The remaining units at
the Bruce site are all operating units —we
are very familiar with them and have in-
vested in their maintenance to this point.
One of the communications challenges
faced by the nuclear industry is that our
investment programs are usualy in the
realm of hundreds of millions of dollars,
which can leave people with the impres-
sion that this will lead to a high cost of
power. Even taking into account the capi-
tal requirements on nuclear plants, the cost
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of nuclear power is still competitive be-
cause it operates very reliably over along
period of time and produces large volumes
of electricity.

As one of two nuclear power producers
in the province, can you comment on the
government’s decision to defer new nu-
clear builds?

Our focusis 100% on the safe, reliable op-
eration and life extension of our units. As
outlined in the LTER, the next step for usin
Ontario isto successfully deliver onthere-
furbishment of existing units at Bruce and
Darlington. This mandate is not influenced
by the government’s decision not to build
any new reactors in the foreseeabl e future.

In February 2014 Bruce Power launched
Ontario’s Nuclear Advantage, an initia-
tive that aims to highlight the strength
and benefits of Ontario’s nuclear indus-
try. What do you hope to achieve with
regar ds to communicating the role that
nuclear energy playsin the province?
Bruce Power’s approach to communica
tion isasimple one: we want to be able to
provide factual information to the public
about the role that we play in Ontario’'s
energy system. There are still a number of
myths about nuclear power. For example,
people may not be aware that we fund our
waste management and decommissioning
costsinternally without passing these costs
along to ratepayers, which is often one of
the primary objections to nuclear power.
Based on our experience, we find that the
public reacts more favorably to nuclear
energy if it has a better understanding of
the facts.

What isthelong-term outlook for Bruce
Power in Ontario?

When Bruce Power was formed in 2001,
we were the first private operator of a nu-
clear facility in Canada. We inherited asite
that had a short lifespan and was not op-
erating at full capacity. At the same time,
we began Canada’s largest public-private
partnership by operating an asset owned
by the people of Ontario. Over the last 13
years, we have invested over $7 billion in
the assets and built areputation that we are
very proud of. As we look forward to the
decades to come, we have established a
firm foundation from which we can con-
tinue to innovate on the nuclear side while
remaining aleader in the province.
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President

THE ORGANIZATION OF
CANADIAN NUCLEAR
INDUSTRIES (OCI)

Can you give us a background to the
OCI and its role within Ontario’s en-
ergy industry?

The OCI is an industry trade association
with over 190 members who are suppliers
of equipment and services to the Cana
dian nuclear industry as well as offshore
nuclear markets. Most of our members
are based in Ontario, the heartland of the
Canadian nuclear industry. We also have
some international members who are in-
terested in serving the Canadian nuclear
market.

Our organization has three main mandates.
First, we support our companiesin offshore
markets by organizing trade missions to
countries such as the United States, India
and China. Second, we assist our members
in making connections within and better
understanding the domestic market. We
organize trade shows at nuclear sites, as
well as workshops and discussion groups
to give our members an opportunity to
interface with their customers. Third, we
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advocate across the province on issues that
affect the nuclear industry. OCI also works
closely with other associations such as the
Ontario Energy Association and the Cana-
dian Nuclear Association.

What have been some of the key issues
on the agenda for OCI in the past six
months?

The Long-Term Energy Plan (LTE Plan)
was abig issue. OCl made a very thought-
ful and well-researched submission to the
plan using our research to show that con-
tinued reliance on nuclear power would
result in about $60 billion in economic
benefits over 20 years, creating more than
100,000 high-quality jobs and reducing
greenhouse gas emissions by over 100,000
tons. We are also happy that the province
has made the decision to proceed with the
refurbishment of 10 units. We would have
liked to see a new build in the LTE Plan,
but the provinceisfacing high debt aswell
as lower demand for power because of
the recession. The decision for refurbish-
ment came with a caveat that the first two
projects had to be on time and on budget,
and we are working effectively to ensure
thisisthe case.

What was your reaction to the govern-
ment’sdecision not to build new nuclear
intheLTE Plan?

The province's top priority was to invest
initsexisting assets. Bruce and Darlington
are good assets, and we are pleased that
they are going to be refurbished. Building
new reactors would have been attractive,
but has been deferred due to soft demand
for power. The license to prepare the site
for the construction new units at Darling-
ton was granted to OPG by the Canadian
Nuclear Safety Commission in 2013. This
Site Preparation License will be retained
and can be reactivated at a point in the
future when our economy begins to gen-
erate more demand for power. This was
an economically prudent decision. OCl’s
submission to the Long-Term Energy
Plan was that we should retain nuclear as
a large portion of the supply mix. Right
now nuclear produces 50% of the energy
in the province, but is forecast to decrease
to 40% with the addition of new wind and
gas generating plants.

What supply mix ratio can we expect
to see when the Pickering station comes

offline in 2020?

Nuclear will drop from about 12,000
MW to roughly 9,000 MW. We are los-
ing market share in terms of capacity but
our energy production ration will remain
high because nuclear runs all the time.
We currently produce more than 50% of
the electrical energy athough nuclear
power represents only about 35% of the
province's installed capacity. We think
the Long-Term Energy Plan is prudent;
however, our concern about gas is that it
is currently relatively cheap but has his-
torically had volatile prices. The price of
North American natural gaswill risein the
future. Considering current severe weather
patterns, our global climate is changing in
anegative way. While gas is more efficient
than coal, gas is a source of greenhouse
gases and threatens our planet.

Within Ontario how strong is the an-
ti-nuclear movement and how can the
industry respond to these concer ns?
The Clean Air Alliance is one group ad-
vocates for shutting down nuclear and
importing power from Quebec, but this
would relinquish some of our energy
sovereignty and export jobs to Quebec.
The nuclear sector creates sustainable
high-value jobs in the province and the
decision to refurbish existing assets is
good for the economy. Other anti-nuclear
groups advocate for an increased reliance
on solar and wind.

I'n a post-Fukushima world, how do you
see nuclear energy playing a role on a
global level?

Whereas Ontario will be investing in nu-
clear modestly, countries like China and
India are rapidly investing in nuclear.
Right now there are 435 operating or op-
erable reactors globaly, as well as 71
reactors under construction, and another
172 power plants planned, including 57 in
Ching, 22 in India, and 31 in Russia. Ger-
many on the other hand has walked away
from nuclear and is taking a big risk that
wind and solar energy can sustain a highly
industrialized country.
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KP: Vice President, Sales and Marketing

YB: General Manager, Service and Rehabilitation

DB: Senior Vice President

ANDRITZ HYDRO

Andritz Hydro has been actively invest-
ing in Ontario over the past few years,
with the acquisition of AFI Hydro in
2014 and the opening of a coil manufac-
turing facility in Peterborough. What is
the strategic importance of Ontario to
the company?

KP: The Ontario market is one of the top
five hydroelectric generating provinces in
Canada. Andritz Hydro's acquisition of
GE'’s hydro assets alowed us to build on
GE's hundred-year legacy in Ontario. The
technology for generators is a key compo-
nent of Andritz Hydro’s North American
market. We have decades of engineering
expertise built up in Ontario and are keen
to exploit this expertise on aglobal level.
YB: One of Andritz Hydro's key accounts
is Ontario Power Generation (OPG),
which has a large fleet of existing equip-
ment. OPG has a large tactical investment
program over the upcoming years to reha-
bilitate their hydro installations and we are
very involved in this process as sometimes
the origina equipment manufacturer. Our
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recent acquisition of AFI Hydro creates
synergies to enlarge our product and ser-
vice offering, especially in gate equipment.
Recently, Andritz Hydro also completed
two generator rewind projects for Brook-
field Renewable Energy at Aubrey Falls
and Wells Generating Stations both located
in Ontario. Brookfield is another key client
for Andritz Hydro’'s Service and Reha-
bilitation division and we have enjoyed a
successful relationship with them for quite
some time.

DB: AFI Hydro began in the early 1990s
as a custom steel fabricator. We entered
the hydro market in 1994 and completed
our first project with OPG in 1996, becom-
ing their exclusive gate supplier. Andritz's
acquisition of AFI Hydro gives us the re-
sources to expand beyond Ontario into the
rest of North America.

What is unique about the coil manufac-
turing facility in Peterborough and how
does it help to strengthen Andritz Hy-
dro’s presencein eastern Canada?
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KP

YB

KP: The essence of our business on the
turbine and generator side is our exper-
tise; in Peterborough, we employ nearly 50
engineering and technical staff, which is
the core of our North American Generator
Centre. Our older facility was not suitable
for expansion and far from this engineering
center so, Andritz decided to build on that
existing engineering expertise by adding
generator coil manufacturing capabilities.

Y B: Since our 2008 acquisition of GE Hy-
dro, Andritz has enlarged its product and
service offering in terms of large hydro
machines. Before we established a manu-
facturing presence in Peterborough — even
though our generator-engineering group
was based to this location — we had no
choice but to procure our coils from An-
dritz's facilities in Brazil. We were at a
slight disadvantage compared to our com-
petitors in terms of delivery. The best way
for us to proceed was to implement a coil
manufacturing shop close to our engineer-
ing base in Peterborough. The new coil
shop has been in operation since spring
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2014 and has already produced coils for
different customers. In 2015, we plan on
implementing a new stator bar production
line again in Peterborough, making On-
tario the base of our North American Gen-
erator Centre.

Andritz Hydro is supplying three pro-
peller turbines and generatorsto OPG’s
Lower Mattagami project in Ontario.
Why are propeller turbines best suited
to thisproject asopposed to Kaplan tur-
bines?

KP: The Lower Mattagami project is com-
prised of four distinct plants, and Andritz
Hydro was contracted to supply one ad-
ditiona machine for three of these plants.
The machine is a diagonal runner design,
which can achieve a high peak efficiency.
By adding an additional machine to the ex-
isting plants, the site now has the ability to
produce more power when needed.

What potential do you seein Ontario for
small hydro development?

KP: There are a number of small hydro
sites in Ontario that have been developed,
although they may not be high on the pub-
lic's radar. For example, there have been
a number of recent developments on the
Trent-Severn Waterway where there is an
existing navigation dam and lock but no
generation facility. A number of private
developers have acquired rights beside the
existing dams and installed smaler ma
chines, and Andritz has worked with these
developers to supply a particularly effi-
cient machine called an ECObulb. Also,
we recently signed a contract for a rede-
velopment project at Chaudiere Falls in
Ottawa, one of the oldest plantsin Canada.
DB: While we do work closely with OPG,
we aso work with a nhumber of smaller
utilities in Ontario. There is a small run-
of-river project in St. Catharines, Ontario
where the utility is installing a four unit
station. Andritz was recently awarded the
contract, which consists of four spillway
gates and four wheel gates.

Ontario’s Long Term Energy Plan an-
ticipates hydro generation capacity to
remain relatively flat over the longer
term. What type of opportunities does
Andritz seein Ontario going forward?

KP: While we do not see a potential for
large new machines in Ontario, Andritz's
service and rehabilitation division is ex-
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pected to be very active in the refurbish-
ment and upgrading of existing hydro
plants. There are severa hundred hydro
plants in Ontario, and most are operated
by our two main clients: OPG and Brook-
field Renewable Energy. We are now able
to assist in the refurbishment of the plants
themselves as well as the gates.

YB: The hydro market is shifting more
towards service and rehabilitation as there
are fewer large-scale hydro projects being

commissioned. Canada alone is generating
nearly 80,000 megawaitts of hydroelectric-
ity with a large, aging fleet. We see huge
opportunities for service and rehabilitation
going forward.

DB: The gate business will also be very
strong over the coming years asAFI Hydro
incorporates the resources that Andritz can
provide us. Most of our market share will
come from rehabilitation over the next ten
to fifteen years.
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Vice-President, Sales and Marketing

VOITH HYDRO INC.

Voith Hydro’s history in Ontario dates
back over 100 years. What are some of
Voith’s main accomplishments in the
province?

Voith Hydro's history in Ontario dates to
1898 with the installation of the first turbines
at Decew Falls, which is now the longest
continually operated station in Canada. In
addition, Voith Hydro supplied turbines to
the Ontario Power Co. station at the base of
the Niagara's Horseshoe Falls. Since those
early days in Ontario’s Hydro history Voith
Hydro has established aworld classlocation
in Mississauga with the acquisition of the
previous Westinghouse Hydro Generation
Service facility, which has along history of
generator service and modernization dating
back more than 40 years.

The combination of the Voith Hydro Tur-
bine technology and the Westinghouse Gen-
erator technology has placed Voith Hydro in
aunique position in theindustry in. This de-
velopment accompanies the overall global
strategy of Voith Hydro to serve the market
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as a full-line supplier for hydropower plant
equipment by covering the entire life cycle
and al components of large and small hy-
dropower plants: from generators, turbines,
pumps, electrical and mechanical power
plant equipment and automation systems to
services including spare parts deliveries and
maintenance work.

What is the strategic importance of On-
tarioto Voith’snational and inter national
growth objectives?

First, the LTEP estimated that 46 percent
of the province's electricity production
will come from renewables in 2025, and
hydroelectricity is the main contributor to
Ontario’s renewable energy portfolio. The
planned addition will increase the province
hydroelectric portfolio to 9,300 megawatts
(MW) compared today to 8,400 MW. Sec-
ondly, like for the rest of Canada, the hydro
fleet in Ontario is aging and will need to be
modernized, which is a specia capability
of Voith. Thirdly, it is clear that Ontario is
looking at its neighbors as a cheaper dter-
native to new construction or modernization
of nuclear powerhouse for along-term elec-
tricity supply. Ontario would benefit from
its large interconnection capacity with its
neighbors.

And finally, Voith has developed a new
technology called StreamDiver®, whichisa
compact and modular turbine-generator unit
developed to tap the hydroelectric potential
of low head site. This technology provides
hydro developers with the opportunities to
develop projectswithin Ontario’sFI T (Feed-
in-Tariff) program. In fact, until recently,
low head sites were regarded as uneconom-
ical and therefore remained untapped. With
the StreamDiver®, Voith Hydro offers an
attractive solution that meets all ecological
requirements for such locations and is suit-
able for sites where hydropower generation
was estimated to be uneconomical so far.

Why did Voith Hydro decide to locate its
Centre of Excellence for Coil Manufac-
turing in Mississauga, Ontario?

The decision was made for many reasons.
The facility in Mississauga has been in
operation in three locations in the Toronto
area with a steady growth curve for over 40
years. The in house skills and experience
needed for the construction of high quality
coils was aready located in Mississauga as
well as the required support functions such
as engineering and field service. The coils
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produced in Mississauga are a key com-
ponent in the rehabilitation of Hydro Gen-
erators as well as the construction of new
generators. Finaly, it facilitates the ability
to offer afull range of products and service
solutions from one integrated location.

Voith Hydro recently installed a 784-
MW turbine generator unit at the Xilu-
odu dam in China. How close are we to
achieving a 1-gigawatt (GW) unit and
what will this mean for the efficiency of
hydroelectric power?

With a rated output of 855.6 megavolt-am-
pere, the Xiluodu power unit is producing
more power than comparable Voith ma
chines such as Guri, Itaipu or Three Gorges.
Since Voith engineers have been able to im-
prove every detail of the turbines and gen-
erators’ components, they also increased the
machines’ efficiency by applying sophisti-
cated insights into technological methods.
Using hi-tech insulation systems of coils
and bars, inventing better materials, and
executing a highly precise assembly are
many small steps towards the one aim: to
break the “1-GW wall”. There is high prob-
ability that the first 1-GW machine will go
into operation in China, as current projects
with identical capacity are underway in the
country.

When Xiluodu hydropower plant was fully
connected to the grid in June 2014, it started
with a nominal capacity of 13.86 GW. The
plant will help to reduce air pollution thanks
to the renewable electricity production,
and the annual consumption of coal will
be reduced by 41 million tons. In addition,
exhaust gas emissions will be reduced by
nearly 150 million tons of carbon diox-
ide, 480,000 tons of nitrogen dioxide and
850,000 tons of sulfur dioxide per year.
Xiluodu can also deliver base load power in
large quantity, as much as 14 large thermal
or nuclear power plants working around the
clock. Asamatter of fact, hydropower tech-
nology can both meet the enormous future
demand for electricity and meet the emis-
sion targets that our societies have commit-
ted themselves to.

Do you have a final message?

The ongoing modernization and uprating of
the existing fleet in conjunction to the instal-
|ation of new devel opments are both key op-
portunities for Voith Hydro in Ontario and
will play akey rolein supplanting fossil fuel
power generation.
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FILLING
SHORT-TERM
SUPPLY

Thermal energy in Ontario

Gas-fired generation is expected to comprise most of the prov-
ince's short-term supply in the wake of Ontario’s retirement of
coal-fired power plants and the integration of renewables. How-
ever, therole of gasin the longer term is likely to decrease. The
province's existing natural gas utilities currently provide 1,200
megawatts (MW) of electricity; the contracts for 75% of that ca-
pacity will expire by the end of 2018.

According to the Long-Term Energy Plan (LTEP), it isin On-
tario’s best interest not to depend too heavily on natural gas in
order to hedge against price volatility. Instead, the Ontario Power
Authority (OPA) has put forth the Combined Heat and Power
Standard Offer Program to facilitate the development of cogen-
eration facilities up to 20 MW in size. Armour Valve, an On-
tario supplier of components to the power generation industry, is
working with a number of smaller cogeneration plants. “NOVA
Chemicals, one of our larger customers in Ontario, is engaged
in a study for a cogeneration plant that could represent signifi-
cant opportunity for us,” said Bernie Mletzko, area sales man-
ager, Ontario north at Armour Valve. “The OPA is demanding
that plants have greater operating flexibility and be available on
apeak-demand basis. Most plants are required to have the capac-
ity to cycle daily and this has taken a heavy toll on equipment
reliability.”

While there is interest in advancing cogeneration in Ontario, the
market has not yet taken hold as expected. As Daniel Pearce,
branch manager, power generation at Cummins Eastern Canada
LB, explained: “The spark spread — the difference between the
market price of electricity and its cost of production —in Ontario
is so advantageous yet cogeneration has not taken off at an accel-
erated rate in the province. The OPA does provide incentives but
the timelines associated with them are too short.”

Thermal energy production in Ontario is not limited to com-
bined cycle power plants. Ontario Power Generation (OPG) re-
cently completed a project to convert its former coal-fired plant,
Atikokan Generating Station, to a 100% biomass-fueled power
station, the largest in North America.

The LTEP's emphasis on renewables poses challenges for ener-
gy-intensive industries in Ontario. The intermittency of renew-
able energy means that sectors like mining or data centers must
have sufficient backup generation.

Aggreko Canada provides backup power to the mining industry
in Ontario, and though the decline in commaodity prices has af-
fected production levels, the company continues to work closely
with mining clients. “We are very interested in continuing to find
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ways of driving down operational costs for our customers,” said
Asterios Satrazemis, president, Americas at Aggreko.

Ontario has also emerged as a preeminent destination for data
centers, an energy-hungry industry that requires colder climates
and political stability to host sensitive user information. Cogeco
Data Services recently built a state-of-the-art data centre in Bar-
rie with a secure backup power systemin place. “All of our gen-
erators are N+1, and we have dua power to each rack, so we
have full redundancy for both path distribution and supporting
architecture if we want to take one offline,” said Jeff Edward,
vice president of data centers and operations at Cogeco Data Ser-
vices. ¢
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BP: Executive Director, Power Generation
Division and Nuclear Operations
DP: Branch Manager, Power Generation

CUMMINS EASTERN CANADA

Can you give us a brief introduction to
CumminsPower Generationin Ontario?
BP: Cummins Inc. operates five different
business lines in Canada, one of which is
the Power Generation division. It builds
generator sets using a Cummins engine and
alternator. Cummins’ power generation di-
vision is largely focused on working with
data centers, for which Canada is a natu-
rally fitting environment; other industries
of focus are water and wastewater, large-
scale construction, hospitals and utilities.
Our work with utilities also encompasses
the nuclear industry, where Cumminsisin-
volved in bidding on refurbishment or new
build projects.

DP: Cummins' energy solutions business,
which is part of the Power Generation di-
vision, is involved in cogeneration type
applicationsin Ontario. The Ontario Power
Authority (OPA) has a program to ad-
vance cogeneration technologies; however,
the timeframes are difficult for any de-
sign-build company to meet. The utilities
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sector is provincialy funded, so the busi-
ness opportunities come and go in conjunc-
tion with the level of funding available.
The only public projects are end of life re-
furbishments. Large-scale construction and
mining are other industries where we have
been particularly active. In the mining sec-
tor, Cummins can add vaue in installing
prime power systems.

Data centers are a large user of energy,
and one of the market sectorsthat Cum-
mins has defined as a major growth area.
What is the significance of this market to
Cummins?

DP: A data center can take different forms,
especialy when it comes to ownership. A
user can either own a data center outright,
rent the facility or use a cloud-based sys-
tem, where data can be stored in various
different locations. Cummins participates
in al three segments.

BP: Users are increasingly turning their
data over to third party operators. Also,
many of the newer data centers are modu-
lar, or containerized, which are particularly
helpful when a company needs to increase
its speed to market or is operating in a re-
mote |ocation. These systems use shipping/
marine containers to house the server and
genset. Within the sector we see a certain
amount of centralization of data, in which
scenario, it iscritical to have a backup site.

In a recent presentation, you described
Canada as being a natural fit for data
centers. Why isthisthe case?

BP: Canada is a natural fit for data centers
by virtue of its geography: as uninterrupt-
ible power supplies and servers generate
heat. Being located in northern climates
means that users do not have to run air
conditioning to cool the system as much.
Another reason is electricity rates, which
are substantialy lower than in the United
States. While other locations have cold cli-
mates and low electricity rates, Canada’'s
other mgjor advantage is that the govern-
ment is stable, which is critical when deal-
ing with the sensitive information housed
in data centers. Canada also offers a very
diverse electrica energy supply, gener-
ated from natural gas, hydro and nuclear
Sources.

How would you characterize Cummins
relationship to the nuclear industry in
Ontario?
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BP: Cummins is involved in the electrical
refurbishment of nuclear power plants. We
are amember of the Organization of Cana
dian Nuclear Industries and participate in
numerous conferences on issues related
to the industry, such as redundancy and
safety. We have a highly specialized team
that will do generator work. We are hoping
to participate in the refurbishment plans of
the Ontario plants. We are witnessing the
rebirth of nuclear energy in Canada. We
might see the same size of reactors, like the
1000 megawatts, and small modular reac-
tors as well.

The Ontario government is updating its
Combined Heat and Power Standard
Offer Program with the goal of helping
businesses to reduce energy costs by in-
stalling a cogeneration system. Isthisa
growth areafor Cummins?

DP: It is surprising that cogeneration has
not taken off at an accelerated rate; how-
ever, a number of factors inhibit the end
user from installing a combined heat and
power (CHP) system. First, the OPA does
provide incentives but the timelines asso-
ciated with the incentives are too short.
Also, the most prospective market for
CHP facilities in Canada is hospitals, but
they receive an annual budget that can put
limits on long-term spending for capital
alocation. Hospitals would be the biggest
benefactor of CHP systems. There is more
potential to be found in the agriculture in-
dustry by installing them in greenhouses.

Where would you like to see Cummins
Power Generation positioned in On-
tario?

DP: In addition to the data center market,
Cummins will be heavily involved in the
construction and infrastructure sectors go-
ing forward. We would also like to expand
into cogeneration, but every manufacturer
faces similar challenges with the current
market conditions, as the end user faces
barriers in getting these projects off the
ground.

BP: Cummins can bring a lot to the table
from a safety and reliability perspective.
When a customer purchases a Cummins
unit, they are also benefitting from the
company’s service and support team.

Industry Explorations
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LM: Manager, Business Systems and
Marketing

BM: Area Sales Manager, Ontario North
NG: Inside Sales Supervisor and
Customer Care Coordinator

ARMOUR VALVE

Would you mind giving us a little bit of
background on your company and its
operationsin Ontario?

LM: Armour Valve was founded in 1971 as
asmall Quebec based company called Bro-
Tek Inc. In 1977 the company changed its
name to Armour Valve and, shortly there-
after, relocated its headquarters to Toronto.
We also have a branch office with stocking
capability in Calgary, with close proxim-
ity to major oil and gas industry interests.
We supply valves and specialty equipment
used in high-pressure, high-temperature,
abrasive, corrosive, erosive, cryogenic,
and other severe service conditions. We
have been ISO certified continuously since
1997 and have a dedicated team of twenty
seven employees in place to ensure the
quality of both our products and services.
The power industry represents a large part
of our businessin Ontario, including major
power producers.

Can you tell us about your power cus-
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tomersin Ontario?

BM: We maintain regular contact with the
combined-cycle power plants and have, in
the past, done a lot of work with Ontario
Power Generation (OPG) in its coal-fired
plants. A number of OPG’s northern plants
are being converted to biomass fuel and
will continue to offer opportunity for our
products. We also monitor activity at co-
generation facilities. NOVA Chemicals,
one of our larger customers in Ontario, is
engaged in a study for a cogeneration plant
that could represent significant opportu-
nity for us. We support pulp and paper
customers in northwestern Ontario that,
having suffered under higher energy rates,
installed cogeneration steam turbines to
make mill operations less grid-dependent.
We are also hoping to do more in the area
of hydroelectric generation with new prod-
ucts, as thisis aform of cogeneration that
we have not yet addressed in northern in-
dustry.

While new builds have decreased, weare
seeing a lot of work done in retrofitting
existing plants. What kinds of retrofitting
are you seeing and how isArmour Valve
involved?

BM: We have seen the most retrofit activ-
ity in combined cycle power plants. The
OPA is demanding that plants have greater
operating flexibility and be available on
a peak-demand basis. Most plants are re-
quired to have the capacity to cycle daily
and this has taken a heavy toll on equip-
ment reliability. In response, these plants
must update their systems with better
quality components to withstand the rigors
of thermal and pressure cycling. As an ex-
ample, we have been working on a project
with the TransAlta Ottawa plant and a St.
Catharines-based power-engineering firm
which resulted in the supply of a large
package of valves for this type of retrofit.
We continue to monitor similar projects
and are focused on retrofitting valve and
instrument components in combined cycle
plantsin Ontario.

Can you offer us a clearer idea of the
specifications for your valve products?

BM: Our valves are used for many dif-
ferent applications. Some types are used
to alow pipeline conveyance in an on-
off capacity while others are designed to
modulate flow or reduce system pressure.
Still others reduce both pressure and tem-

perature. We support a range of products
that meet these needs. One of our most
simple and effective valves is the Conval
Clampseal Valve™. Thisisahigh-pressure
globe valve with a hardened seat and disk,
designed to handle the rigors of feedwater
and steam applications. When a valve is
opened or closed with a high differential
pressure, instantaneous velocities across
sealing surfaces become very high. In
some cases involving hot condensate, the
high-temperature liquid passing through
the valve will flash, meaning that it expe-
riences a change in state from a liquid to a
gas. When this happens, fine water droplets
are propelled at extreme velocities with the
potential for causing severe damage to the
valve and downstream piping. To ensure
equipment protection, we help customers
in proper vave sizing and selection to
minimize wear resulting from normal op-
eration and consequently, reducing their
mai ntenance.

NG: Conval valves are forged, rather than
cast, which represents a significant ad-
vantage. Conval valves also feature the
Integral Gland Wrench, which allows the
packing to be tightened in response to any
leakage. Despite being a dlightly higher
cost initially, they are easy to repair in-
line over a long service life, which saves
in cost on replacement and maintenance.
Ultimately users benefit from a lower total
cost of ownership.

What other areas have you been work-
ingin?

LM: Where power is concerned, we are
beginning to see a more distributed sys-
tem of microgrids — industrial, commer-
cial, and residential power users generat-
ing their own supply that may or may not
feed back into the power grid. For indus-
trial customers looking to control energy
costs, greener, more efficient options are
often attractive and can include combined
heat and power efficiency initiatives, hy-
dro, or biomass. Mining facilities across
Canada, for example, are taking advantage
of nearby natural resources like hydro or
biomass to satisfy power demand.
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AGGREKO

Aggreko recently celebrated its 50th an-
niversary in Canada. What isthe strate-
gicimportance of the Ontario market to
Aggreko?

In Ontario, Aggreko deals with four major
aress in terms of our work with utilities:
(1) we assist in wind-farm conditioning;
(2) we provide quick-response remote
area power supply work for utilities; (3)
through Aggreko Process Services, which
is an engineering team within Aggreko
that designs solutions to help improve op-
erations and address environmental con-
cerns of customers, we provide complex,
custom-designed cooling packages for
construction and refurbishment work at
nuclear facilities; and (4) we also provide
supplemental power during high-usage
period for various utilities, which helps to
address supply-side generation issues.
Aggreko has several locations in Ontario.
The market is consistent the North Amer-
ican markets. For us, this includes the
sectors of utilities, refining, events and
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construction. Additionally, being a mining
hub, Ontario is an important place for our
work with mining operations and mining
corporate offices.

Ontario has two nuclear plants under-
going refurbishment. Can you provide
a little more detail about how Aggreko
would beinvolved in those projects?
We often provide redundant power and
bespoke cooling systems, which are often
very interesting for our customers. Our
cooling systems are able to provide much
more rapid cooling of specific areas within
aplant, which alows for a much more ef-
ficient maintenance package.

Aggreko has identified Eastern Canada
as a growth region for the company.
What are some of the key factors that
have driven Aggreko’s strategic focus
on Eastern Canada specifically and
what are some of the growth segments?
Onefactor that has contributed to our focus
on Eastern Canada is the growth of natural
gas as a vauable opportunity. We have
added more natural gas than diesel units
this past year, and in the year to come and
we see that as a growth market. For exam-
ple, we recently deployed four, 200-kilo-
watts, natural gas sets to assist a client
of ours with overcoming some emission
congtraints that they were having issues
addressing. As we see the market shifting
toward more environmentally conscious
applications, we are seeing an increase in
activity in the Eastern Canada market.

Fuel sources play a large role in relia-
bility. Would you expand on the types
of fuel sourcesthat Aggrekoiscurrently
using and is considering using?

When it comes to reliability, Aggreko can
assist our customers with remote monitor-
ing. We have dedicated technicians who
are monitoring the systems remotely to
identify potential issues in advance. As an
example, if we seevariableload issues, we
are able to advise our customers of the is-
sue so that it can be addressed quickly and
without any problemsin supply.

As far as fuel sources, the key thing is
the advent of gas. In the North American
market, we will buy more gas than diesel
generators in 2014 and 2015. We work not
only with gas pipeline customers, but also
with liquid natural gas and compressed
natural gas supply for those that do not
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have direct pipeline access. We will con-
tinue to see a focus on natural gas in On-
tario for many yearsto come.

Are you seeing an increase in the use
and duration of temporary power
sources, both in emerging markets and
herein Ontario?

We are finding that, as the cost of power
continues to rise, temporary supplies are
something that customers are utilizing for
much longer periods. For example, there
are operations of ours that have moved
from supplemental generation for power
producers to consistent supply to trans-
mission companies. Given the supply of
natural gas available, we anticipate an
increased use of temporary-to-permanent
power sources both in Ontario and world-
wide. Also, our ability to supply off-grid
operations in remote communities during
the development stages is a high-value
service we provide. We are able to supply
these operations with the extra capacity
they need before they make the decision
to commit by transitioning to more per-
manent power solutions. We are able to
establish micro-grids for these customers,
which distribute their power needs across
the area of their operations without requir-
ing them to provide individual generators
at each of the powered elements of their
operation.

Where would you like to see the com-
pany positioned in Ontario and Eastern
Canada over the medium term?

We expect agreat deal of growth in renew-
ables, and Aggreko is strongly invested in
meeting the needs of our customersin that
market. We are also focused heavily on
the efficient use of clean fuels for gener-
ation and expect that to be a key issue in
the future. In markets like Ontario, natura
gas generation will outstrip diesel gener-
ation. We expect to continue working on
efficiencies within the mining industry,
oil and gas, and utilities, and want to find
ways of driving down operational costsfor
our customers. Ultimately, Aggreko’s goal
isto support its customers with innovative
and cost-effective power and temperature
control solutions. We look forward to be-
ing long-term partners with our clients in
both up-cycles and down-cycles.

Industry Explorations
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TH E W B Y NET PEAK DEMAND AND NET ENERGY SAVINGS (2012-2014)
Source: Ontario Power Authority
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One of the most interesting elements of Ontario’s Long-Term  «« &0
Energy Plan (LTEP) is the evolving relationship between grid
operators and energy users. An aggressive conservation-based
approach coupled with an expected increase in off-grid solutions
could lead to avery different electricity system in the near future.
PowerStream, one of the largest electricity distributors in On- . o
tario, is developing a microgrid project in conjunction with GE

and several other partners. The microgrid will draw electricity =

from existing assets — a solar array, a wind turbine, a soon-
to-be installed natural-gas generator, a lead acid battery and a
lithium battery —in order to provide electricity. The energy gen- .., 0
erated will also be used to power the company’s electric vehicle

charging stations and to maintain a steady charge in the micro- 2012 2013 2014/(Q3 YTD)
grid's storage batteries.

Logic would suggest that the project might run counter to a dis-
tributor’s business model, but Brian Bentz, president and CEO
of PowerStream, views microgrids as the future of energy usage
in Ontario. “PowerStream’s philosophy is to learn about how
consumers produce and use their electricity in acommercial en-
vironment and integrate these principles with the grid,” he said.
“The microgrid project is designed to find a suitable equilibrium
between a centralized grid and off-grid solutions.”

GE is providing its automated Grid I1Q Microgrid Control Sys-
tem to validate the use case for the technology. “Microgrids give
consumers the ability to achieve energy independence, and local
distribution companies are examining ways to incorporate
microgrids, enabling more cost effective delivery,” said Juan
Macias, general manager, grid automation at GE Digital Energy.
Another factor that is changing the relationship between grid
operators and end users as outlined in the LTEP is demand re-
sponse. Ontario is aiming to use demand response initiatives
to meet 10% of peak demand by 2025, the equivalent of nearly
2,400 megawatts under current forecast conditions. “Demand
response has a significant future in Ontario because it provides
flexibility, reliability and a very cost effective resource,” said
Paul Grod, president and CEO of Rodan Energy Solutions. “On-
tario businesses will be able to reduce their total cost of power by
providing flexibility within their own system.”

With a conservation-based approach and ambitious targets for
procurement, Ontario’s Long-Term Energy Plan attempts to ad- WP OWRr SR

dress universal challenges associated with energy planning for

the future. Time will tell what impact its success or failure will

have on other governments looking to model its aggressive ap- [»] 5 (in) ]
proach. ¢

600 600

Industry Explorations -45- ONTARIO POWER 2015



President and CEO
POWERSTREAM INC.

As an electricity distributor, Power-
Stream servicessomeof the highest-den-
sity areas in Ontario. How would you
characterize the distribution sector?

The energy sector in Ontario is transform-
ing and there are fundamental factors that
are redefining our business and informing
our strategy, such as changes in consumer
behavior and technological advances.
When it comes to consumer behavior,
studies show that the number of customers
in Ontario isincreasing, but energy inten-
sity isdropping dramatically. For example,
forecasts for energy consumption per res-
idential customer over the next ten years
show a figure of 600 kilowatt hours (kWh)
per month, down from 900 kWh in the
early 1990s. Thisdecreaseisnot afunction
of having more commercial or residential
customers; the mix is the same across all
rate classes from commercia to residen-
tial. As aresult, there are fewer kWh be-
ing transmitted through a grid designed
for a certain power flow. Consumers are
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increasingly adopting energy efficiency
measures in their homes, and coupled with
the trend towards distributed generation
and time-of-use rate implementation, the
playing field has changed significantly for
distribution companies.

How is PowerStream responding to
these changesin thedistribution sector?
PowerStream is still focused on its pri-
mary strategy of managing and building
electricity infrastructure in a safe, effi-
cient way, but is also exploring off-grid
solutions. This is a different paradigm:
grid solutions are rate-regulated and cost-
based, while the off-grid solutions are
competitive and price-based. In this new
competitive playing field, we are invest-
ing heavily in innovation, partnerships and
scale. We want to move from a “poles and
wires’ business model into becoming an
integrated energy services provider. Five
years ago, PowerStream entered the solar
market after the (Feed-in-Tariff) FIT pro-
gram was launched in Ontario. Solar has
the most potential for cost reductions and
efficiency gains, and can be deployed on
alarger scale for residential and commer-
cial consumers. At the end of 2015 we will
have approximately 30 megawatts (MW)
of installed capacity in rooftop solar and
are looking at opportunities to expand into
areas such as net metering. We are also
involved in sub metering through Pow-
erStream Energy Services, our non-regu-
lated affiliate that was launched in Novem-
ber 2013; since then, we have signed over
15,000 customers. We are also exploring
joint venture relationships with developers
to advance micro generation technologies
in multi-unit, high-rise buildings.

Power Stream recently launched a mi-
crogrid demonstration project with GE
and six other stakeholders. What does
Power Stream hopeto achieve?

At PowerStream, the grid of the future is
an integrated, participatory network where
consumers are passively using energy, pro-
ducing their own energy and interacting
with the grid in @ more economic manner.
Our microgrid project is designed to fa
miliarize ourselves with new technologies
and energy dynamics in cooperation with
partners such as GE. We are aso looking
at how we can interact with the IESO-con-
trolled grid, such as day-ahead demand
response-type dispatch functions. The
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project isbeing tested at our 92,000-square
foot facility in Vaughan, Ontario.

Logic would suggest that a microgrid
would run counter to the objectives of
an electricity distributor. Why isthisan
area that Power Stream is pursuing?
PowerStream’s philosophy isto learn how
consumers produce and usetheir electricity
inacommercia environment and integrate
these principles with the grid system; this
is the future of energy usage in Ontario.
Thereis a point of equilibrium between a
centralized grid and off-grid solutions, but
we do not yet know its center. The micro-
grid project is designed to find it.

In 2012, the Ministry of Energy the On-
tario Distribution Sector Review Panel,
which encouraged more consolidation in
the province's distribution sector. What is
PowerStream’s position on consolidation
in the distribution sector?

There are certainly benefits to the consol-
idation model — PowerStream itself is an
amalgamation of 15 different utilities. We
have driven the benefits of consolidation
in our jurisdictions, from 16% in Barrie to
33% in Aurora. We have also saved $14
million in perpetuity in operating costs
that ultimately benefits consumers. We
are going to pursue consolidation on are-
giona basis; utilities have to be larger in
scale in order to adapt to the new reality.
Larger utilities also have more capacity to
invest in infrastructure and reduce rates.
PowerStream’s initial target was to reach
300,000 to 500,000 customers; we are now
at 370,000 customers, but see further po-
tential to reach more than 500,000.

What is your vision for the future of
Power Stream’s business?

PowerStream has a set of reachable goals
that will drive our business in the future.
We want to integrate the on-grid and off-
grid world, innovate and leverage technol -
ogy, achieve a manageable scale, utilize
our strategic partners, raise our profile and
reposition the company to be seen as the
trusted energy advisor and provider in the
eyes of our customers. Consumers will
determine whether or not we are success-
ful but if we can innovate to provide inte-
grated energy solutions for them, we will
achieve success.
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General Manager
GE Grid Automation

GE DIGITAL ENERGY

What are GE’s main lines of businessin
Ontarioin the energy sector?

Within the world of GE, the Grid Automa-
tion division encompasses a few different
lines of business. Protection and control fo-
cuses on substation automation equipment
that both utilities and industrial companies
use to protect, control and automate their
systems. We aso have a communication
business, wireless and wireline commu-
nications that are used for mission critical
applications such as electrical transmis-
sion and distribution. Finaly we have
monitoring and diagnostics such as power
transformer equipment where we do live
sampling of transformer oil to determine
the condition to alow customers to do
preemptive maintenance on transformers.
Markham, Ontario is the headquarters for
Grid Automation. It is one of our largest
sites, athough nearly 90% of our work is
directed towards the global marketplace.

In 2011, GE Canada invested $40 million
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in its Markham facilities to establish the
GE Grid IQTM Innovation Centre to
develop smart grid productsand services
not just in Ontario but globally. Why did
GE decideto do thisin Ontario?

In the mid-1990s, GE acquired the Ontar-
io-based startup company Multilin, which
was at the forefront of digital relaying.
When GE acquired the business we con-
ducted a reverse integration and moved
everything up to Markham. Since then,
Ontario has been a good fit for GE for a
number of reasons. Its utilities are very
progressive, and GE partners closely with
them, not only in supply but aso in devel-
oping new technologies. Also, a number of
market dynamics have been a great back-
drop to grow our business: the talent pool
in Ontario is outstanding, and its proximity
to the North American market is important.
Overall Ontario’s energy policy over the
last few years has pushed the envelope and
made it very interesting for us to be a part
of the sector’s transformation.

You mentioned that Ontario utilities are
very progressive. Why isthisthe case?
The progressive attitude of Ontario’s util-
ities can be traced back to the province's
energy policy. The Feed-in-Tariff (FIT)
program, for example, has driven a lot of
change in the distribution system and cre-
ated anecessity for Hydro Oneand other lo-
cal distribution companiesto adapt, aslarge
amounts of distributed resources come onto
the system, and find ways to modernize
their systems to ensure reliability.

GE has partnered with Ontario util-
ity Power Stream to launch a microgrid
demonstration project using GE’s Grid
IQTM Microgrid Control System. What
areitskey features?

Four years ago, GE developed the idea of
amicrogrid controller as part of a demon-
stration project at a remote site in British
Columbia. Our original goal was to create
an automated system using algorithms to
allow the user to optimize and dispatch in
order to save on diesel, and we have de-
ployed this same technology in a number
of microgrid systemsat U.S. military bases.
Our project with PowerStream is similar:
taking a variety of different resources and
automating the dispatch by optimizing a
particular resource, cost or availability.
The PowerStream project will help us to
validate the use cases with this technology.

Microgrids can have a very broad defini-
tion, so the variety of use cases are very
important, whether you are incorporating
different types of storage or incorporating
NEW resources.

What are the main advantages of a mi-
crogrid system?

Microgrids give consumers the ability to
achieve energy independence, and local
distribution companies are examining how
they can make delivery more cost effective.
Microgrids are still at an exploratory stage
in Ontario, and it remains to be seen how
this will play out in terms of system per-
formance.

The ongoing integration of renewable
energy sourcesin Ontario reguires solu-
tionsfor large-scale energy storage. How
isGE ableto addressthis need?

GE has a variety of solutions and control
systems geared towards energy storage.
We have grid control systems used in the
transmission and distribution manage-
ment systems that utilities use to control
distribution. At the distribution control
system level, we have capabilities in the
area of voltage control, which is key as
more distributed generation comes online.
We are also participating in Hydro One's
Advanced Distribution System project to
design a more modern grid; GE is the de-
sign and engineering partner in piloting the
project.

What does the distribution system of the
futurelook like?

Future distribution systems will have ad-
vanced capabilities to deal with two-way
power flow, which requires more dynamic
protection and control systems. There are
new investments being funneled into de-
livering voltage regulation on a distributed
basis in an economic manner.

What are the main priorities for Grid
Automation going forward?

The communication system around a dis-
tribution system is a key area of focus for
Grid Automation. We are aso heavily fo-
cused on the cyber security of the transmis-
sion and distribution system. We will con-
tinue to invest in products geared towards
the chalenges faced by our customers,
such as voltage management and the cost
efficiency of automating large parts of the
distribution system.
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Instrumentation and Control Systems

HITACHI CANADA
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Can you give us an introduction to Hi-
tachi Canada and its strategy in the
province?

Hitachi Canada is a branch of Hitachi
America, Ltd. Hitachi’s vision in Canada
is centered upon the integration of tech-
nologies and big data. Our focus is on
developing technology to improve peo-
ple’'s quality of life, which is essentially
the backbone of our One Hitachi strat-
egy. Technology is becoming more con-
nected to allow societies to function and
economies to improve. We focus on social
infrastructure such as water, energy and
transport, and making them into integrated
systems to alow them to add value to so-
Ciety.

What is Hitachi Canada’s relationship
tothe nuclear industry in Ontario?
Hitachi Canada works in partnership with
CANDU Energy, both in Ontario as well
as globally. We are involved in CANDU’s
new builds on the Balance-of-Plant (BOP)
side, and Hitachi isapreferred supplier for
control systemsin the nuclear steam plant.
CANDU was one of the first companies to
develop a completely automated nuclear
plant back when the company was still
known as AECL; Hitachi provided some
control systemsaswell asthe turbine-gen-
erator set for the Balance-of-Plant (BOP)
for the twin CANDUG6 nuclear plants at
Qinshan, China. We have worked with
AECL and CANDU for over ten years on
both the technology and systems engineer-
ing fronts.

CANDU’sdesign isa pressurized heavy
water reactor, whereas Hitachi has con-
structed a number of advanced boil-
ing water reactors. What are the main
points of comparison from a control
systems per spective?

There are differences between the overall
control systems and architecture of the
respective designs, but most vendors are
following international standards for con-
trol systems many of which issued by the
International Electrotechnical Commis-
sion (IEC). There is a certain amount of
convergence, because the technologies are
very similar and clients do not expect ev-
ery vendor to have their own standard. The
hardware of the control system we would
use in a CANDU plant is similar to or the
same as what we would usein our own ad-
vanced boiling water reactors (ABWRS).
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What was your reaction to the Ontario
government’s decision to defer new nu-
clear buildsin the province?

The government’s decision not to build
new nuclear facilities in Ontario was a
disappointment to the industry. Every-
one would like to see new projects on the
horizon and in the nuclear business, these
projects have along horizon. However, the
Long Term Energy Plan makesit clear that
nuclear energy will still have aroleto play
in Ontario’s electricity sector for years to
come. The good news is that the govern-
ment clearly acknowledges nuclear’s key
role as a base load power source. We are
also keeping a close eye on the opportu-
nities presented through the nuclear refur-
bishment process, which is critical to base
load power and hugely important to the
supply chainin Ontario. We also hopethat
new build will be aredlity in the future.

Does Hitachi anticipate playing a role
in the nuclear refurbishment process?
If so, how?

At the moment, the refurbishment project
is centered upon the reactors themselves.
Longer term, the control systems at these
plants will need to be upgraded, and Hi-
tachi isapreferred supplier of control sys-
tems to CANDU. Hitachi has upgraded a
number of control systems at reactors in
Japan; even though the reactors may be a
few decades old, the control systems have
been consistently upgraded. However, our
focus for the moment is designing control
systems for new builds.

The December 2013 release of the up-
dated Long Term Energy Plan con-
tained a very different vision for the
province’s power sector, specifically a
lessened role for nuclear energy and a
higher proportion of renewable energy.
Within this changing paradigm, where
does Hitachi Canada see the most op-
portunitiesin Ontario?

As far as new opportunities, Hitachi is
expecting to play a role in the ongoing
automation of the electricity grid as smart
metering and the integration of renewable
energy continues. Hitachi is aso involved
in demand management initiatives, which
are akey feature of the Long Term Energy
Plan. The One Hitachi concept is to view
these opportunities as a part of an inte-
grated system designed to benefit social
infrastructure.
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President
BLACKSTONE ENERGY
SERVICES INC.

Blackstone Energy Services Inc. has
been in business for 11 years managing
energy portfoliosfor large energy users.
Can you give us a brief background on
the company and itsnichein Ontario?

Blackstone Energy Services Inc. (“Black-
stone”) initially had abig focusin Ontario;
however, as our business and client base
has grown, we found ourselves servicing
national and North American client needs.
Our work has aso taken us down to the
Caribbean. Our team came together in the
clouded post-Enron marketplace so that
we could provide clients with better direc-
tion and clarity in terms of energy regu-
lation, commodities and consumption. We
focus on the public sector, specifically the
municipalities, universities, hospitals and
schools (“MUSH") segment, as well as
industrial and commercia clients. Within
the public sector we deal with many hospi-
talsin Ontario, al of whom have a grow-
ing need for conservation plans to be built
and acted upon as budgets decrease and
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energy expenses increase. Blackstone has
spent alot of timein the last year helping
our MUSH clients build out their five-year
conservation plans.

What kind of strategies does Blackstone
employ to assist clients in building out
and implementing conservation plans?
The first strategy is to use energy informat-
ics to understand how and when a client
uses energy. Over the last eight years
Blackstone has been the lead advocate for
energy informatics. As the demand and
use of the technology has grown, the cost
to implement these programs has dramat-
ically decreased. To show budget reduc-
tions it comes down to integration and
understanding how to use the technology.
When a finance team asks for a budget re-
duction at awell-run facility, the only next
step is investment. Our clients need help
putting those business cases together in
order to show realistic energy savings and
good returns to a finance committee.

Overall, demand in Ontario has de-
creased in recent years. What consump-
tion trends are you seeing with large
energy users?

Demand has decreased due to the economy
and weather, as well as efficiency initia-
tives. Many clients have made investments
into their process and examined their pro-
files to try to do as much as possible with-
out spending that much money outside of
normal operating expenses. Some would
even like to avoid buying power from the
grid if possible. The two largest aspects to
a client electricity bill are the commodity
and the global adjustment. Over the last
24 months, the global adjustment has been
greater than the commodity cost. People
are looking for ways to avoid those costs
by instaling cogeneration and the like.
However, if massive cogeneration happens
and large participants are not paying their
portion of global adjustment, those costs
still need to be paid and will fall on home-
owners. The globa adjustment cost could
escalate quickly if adramatic chunk of the
participants are no longer paying.

Based on your experiences in other
jurisdictions, what kind of incentives
should be established in Ontario?

There are more proven energy savings
technologies available today than ever.
Many businesses or end users are resisting

the investment because they lack the con-
fidence or experience of building a proper
business case for an energy capital invest-
ment. A simple incentive that does or, has
existed to a small degree, that would help
bridge this gap isthe subsidizing of energy
studies. If the government paves the way
for studies on energy efficiency, entities
can decide whether they can make that
investment on their own or whether they
need help.

In terms of conservation, what products
and strategies lead the market?

There is a lot to till be done in lighting
for most companies as new products con-
tinue to enter the market. With interesting
technology coming out for variable speed
drives and hybrid cogeneration, many
projects can stand on their own without
incentives. The average end user knows
that they can probably save but they do not
know how. The government helping them
verify what those savings could be would
give them more confidence to make the
investment.

What is your outlook for the Ontario
power market in the medium-term?
Everyone in the market is getting pushed
to be more nimble and mindful of how
they use energy. The utilities and govern-
ment will continue to seek the ability to
reward those that are efficient. For people
to arm themselves with that knowledge,
whether at home or at the office, is criti-
cal. The tools to do so are becoming more
readily available and we are seeing this as
a growing trend among all market partic-
ipants.

Do you have a final message for our
readers?

Blackstone was formed to help clientsgain
clarity of their energy budgets. Today our
mission hasexpanded to provide customers
with locally-relevant, inventive, unbiased
thinking that proves how we embrace their
businessissues as our own businessissues.
By the end of this fiscal year, we will have
almost $2 hillion in annual energy spend
under management for our clients. We are
excited about the future.
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“Nuclear energy will remain one of the world's major power
sources. As coal becomes less and |ess acceptable and
electricity demand grows, nuclear is a clean option. We have
solutions to deal with the waste and a new generation within
the industry is bringing change. The entire industry is more
focused on communities.”

- Jean-Francois Béland,
Executive Vice President,
Areva Canada Inc.




“There has been an evolution in the products within the power sector, and now we are developing
products for a different style of transmission connectors. For example, we have moved from AAC
conductor connectors into ACSR designs, and today have ACSS productsin our test [aboratory. We
also have afull EHV line for extra-high voltage substations, typically 345 kilovolts and above. We are
always paying attention to changes in the transmission and substations market to see where we can offer
new products.”

- Ed Cox, Vice President, Sales,
DMC Power

“The technological advancesin power generation [in Ontario] have allowed a much wider
array of operations to begin to generate their own energy, even down to sizes as small as fifty
kilowatts, which in the past would have been unthinkable. Additionally, the Ontario power
grid has become much more receptive to distributed generation. We would like to use these
opportunities to further develop our reputation as the engineering team in Canada most capable
of providing robust, reliable designs and in-depth insight and advice.”

- Paul Doherty, Principal,
Doherty Engineering

“In Ontario, as with many jurisdictions that establish FIT programs, one sees a substantial
increase in entrepreneurial activity. Many of these companies, however, lack the financial
or technical resources to get their project beyond its early stages. We identified that as an
opportunity here in Ontario, where we were able to devel op relationships with a number of
individuals and were thus able to aggregate a number of attractive portfolios. That experience
translates very well to our projects in developing markets, where you have very similar structures
in place.”

- Christian Wray, CEO,
JCM Capital

“The United States has designated nuclear waste disposal sites, whereas in Canadathere are
none; EnergySolutions owns adisposal sitein Clive, Utah. In Canada there is no true disposal
but rather long-term storage. There are plans for future disposal in the deep geological
repositories (DGR). Canada has not approved nuclear waste disposal sites as of yet and thereare a
number of regulatory barriers to overcome. This is what makes volume reduction much more important
in Canada because it can be a space-saving measure.”

- Ron Leblond, Vice President,
EnergySolutions Canada
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“In the past, our primary markets have been hydroelectric power and thermal, but that |andscapeis
changing. We have recently done four projects with SNC Lavalin in Saskatchewan for gas turbine fired
generating units. Gas turbine production is arising element in the power generation landscape and we
expect to see a significant increase in that in the future. Hydroelectric power has always been a major
component of our work and we expect that to continue. We are Manitoba Power’s largest supplier of
invertor UPS systems and have worked with them extensively on awide range of projects.”

- Roland Hase, Principal Sales Engineer,
Staticon Ltd.

“At Cogeco Data Services facilitiesin Barrie and Kirkland (Montreal), we have designed the facility
to exceed Tier |11 standards as they relate to concurrent maintainability. This means that no matter
what we do we can take a piece of gear offline, service it and not interrupt power to any rack. From a
client perspective we are always on. We exceed this standard in all cases by being fault tolerant. For
any kind of fault thereis no manual intervention required to make sure that all power is protected.
Thisisamarket differentiator for us.”

- Jeff Edward, Vice President of Data Centers and Operations,
Cogeco Data Services

“The demand for insurance services in the renewables sector has seen consistent growth, particularly
over the last few years as projects are starting to be realized. Our practice has generated about $2
million in premiums in the last two years, largely related to renewable energy. We did do alot of

work in the warranty space on behalf of stakeholders in the renewable energy space and specifically
for manufacturers in performance guarantees. However, we found that in Canada the capacity for

global insurance players providing warranty has become much slimmer in the last number of years.”

- Jen Aiitchison, Partner, Jones Brown

“Smaller modular reactors are the future of nuclear reactors. They are much more manageable
than large-scale nuclear and can be strategically placed to manage demand and the capabilities
of the energy grid or even lack if it. Nuclear power is among the cleanest technologies available
and represents the highest value in energy production. A long-term sustained commitment to this
technology istheideal path forward for energy production.”

- Mark Zimny, President,
Promation
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