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BUILDING THE
TŜILHQOT’IN
SOLAR FARM
What started as an idea became an
opportunity. Russ Myers Ross, former
Chief of Yunesit’in Government, completed
solar energy studies in his community
of Yunesit’in, one of six Tŝilhqot’in
communities, with the EcoSmart
Foundation. From these studies, he decided
to take up the challenge of developing
a large solar photovoltaic farm open to
all the communities of the Tŝilhqot’in
Nation. Today, the largest solar farm in
BC—built almost entirely by members of
local Indigenous bands—is proof of the
capacity of First Nations to undertake
their own renewable energy projects.

Michel de Spot, P.Eng. (Non-Practising)
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The Tŝilhqot’in Solar Farm comprises 3,456 solar
photovoltaic modules, will generate more than
37 gigawatt-hours of clean electricity over its
estimated 25-year life. The farm is the largest in
BC, and the first in Canada to be developed, owned,
built, and operated by a First Nation in Canada.
Photo: ecosmart FounDation inc.

S

ixteen rows of solar panels
come into view on the Chilcotin
Plateau on the drive to Bella

Coola, just 100 kilometres west of
Williams Lake, BC. Comprising 3,456
solar photovoltaic modules, perched
at the edge of an old sawmill site, the

Tŝilhqot’in Solar Farm is the largest
solar farm in BC and the first to be
fully developed, owned, built, and
operated by a First Nation in Canada.

Tŝilhqot’in Nation. It contributes

A milestone in the advancement of
solar technology in BC, the facility
is a huge accomplishment for the

electricity to BC Hydro, while providing

to local economic development
by creating a stable, continuous
source of revenue from the sale of
wages, training, and pride to the
Indigenous men and women who
worked for a year on its construction.
More than 1,500 megawatt-hours
per year of clean electricity is sold
to BC Hydro, through a long-term
energy purchase agreement. During
its 25-year lifetime, the facility will
generate more than 37 gigawatthours of clean electricity worth about
$3.7 million in gross revenue.
A unique 250-kilometre distribution
line serves the entire Chilcotin region.
This unusual length makes the grid more
Photo: ecosmart FounDation inc.

vulnerable to instability and power loss.
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In its heyday, the sawmill had to rely
on diesel generators to compensate
for the lack of capacity of the adjacent
power line. Electricity from diesel was
from four to five times more expensive
than electricity from the grid—a major
operational cost for the sawmill.

The solar farm reinforces this weak
grid with an additional power source
at the grid’s midpoint. Thus, the
project not only creates revenue from
the sale of electricity, but it also
supports the economic development
of the Chilcotin by increasing the
regional grid capacity and resilience.
The electricity produced is consumed
regionally in the Chilcotin, without
reaching back to the Williams Lake
substation. That makes it an interesting
case study of the benefit of distributed
generation on semi-isolated grids.

a semiconductor by “doping” it with
foreign elements. A PV cell is basically a
diode, similar to semiconductors found
in computers or cell phones. When the
cell is lighted, the photons transmit
their energy to the atoms, resulting (as
explained by Einstein) in the escape of

electrons from their nucleus. The diode
separates the electrons and produces
a small electric potential—about 0.5
volt per “diode.” Connecting a circuit
between this potential will produce
a direct electric current continuously
generated by new electrons “excited” by
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SOLAR DESIGN
The principle of the PV effect has
been shown in laboratory settings
since the nineteenth century, and was
explained by Albert Einstein in the
1920s. Ironically, Einstein received the
Nobel Prize in Physics for his theory
on the PV effect, not for his famous
work on the theory of relativity.

Light is energy in the form of photons or
electromagnetic waves. The engine of
a solar system is the crystalline silicon
photovoltaic (CSPV) cell. To produce a
PV cell, pure silicon is processed into
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satellite data and system characteristics,
such as module efficiency, panel
orientation, and temperature.
Inverters are essential components
of solar systems. Their purpose is to
transform the string direct current
(DC) into alternative current (AC),
compatible with the grid, while
optimizing the performance of the
PV system under varying irradiance
conditions. Inverter technology has
improved considerably in recent years.
Today, it is common to use multiple,
small, transformer-less, distributed
inverters, replacing the traditional
single large, centralized inverter
in a substation setting. Distributed
inverters have many advantages;
they are easier to handle, install,
repair or replace. Mass-produced like
appliances, their prices follow the same
downward course as the PV Modules.

Workers install solar photovoltaic modules on custom racks. Photo: ecosmart FounDation inc.

new coming photons. That’s how solar
energy is transformed into electrical
energy. Commercial PVs have an
efficiency between 15-20 percent (i.e.,
up to one-fifth of the photon energy
is transformed into electricity, the
rest of which degrades into heat).
To raise the voltage to a practical
level, the cells are connected in
series. The project places enough
cells in long strings to achieve 1,000
volts. This configuration reduces
current losses but requires stringent
insulation and handling precautions.
There are two types of CSPV:
monocrystalline and polycrystalline,
according to how the silicon crystal
is grown. Monocrystalline is more
efficient and lasts longer but is more
expensive. Monocrystalline has come
into normal use because the price
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difference can be largely compensated
by other benefits. Higher efficiency
means fewer installed modules,
less land area, fewer racks, less
foundation, and less wiring. Longer
lifespan means lower operations and
maintenance costs. Consequently, the
project uses high-quality 360 watt
peak Mono PERC Q-Cells PV modules,
which are designed in Germany and
manufactured by Hanwha in Korea.
Solar peak irradiance is the amount
of solar energy available on a clear
day at ground level, on a plane that
directly faces the sun. It is roughly
1,000 watts/m2 everywhere on Earth.
Of course, actual solar energy varies
according to local conditions, such as
clouds, atmospheric humidity, latitude,
or altitude. Computer simulations can
predict the actual performance, based on
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The solar plant has 16 Schneider
inverters, installed at the end of each
row. Their combined capacity is 992
kilowatts (AC), or 25 percent less than
the 1,240 kilowatts DC peak capacity
of the combined PV panels. Reducing
the size of AC system reduces its
costs (e.g., wires, transformer) but
caps peak solar input. Since peak
irradiance is not very frequent, this
configuration results in only 0.7
percent loss from DC power clipping.
LAND CHALLENGE
The project is located at a high
altitude (i.e., 1,100 metres) as well
as at a high latitude (lat 51°56 N’).
It is farther north than any other
large-scale solar plant in Canada,
and possibly the farthest from
the equator in North America.

While theoretical peak solar irradiance
is roughly the same at the equator as it
is at high latitude, ground installation is
more challenging at a lower sun position
and lower ground temperatures.

At this latitude, the optimum panel
slope for a maximum year-round yield
was found to be 45 degrees, much
steeper than the usual 20 degrees to
30 degrees needed in the US. A greater
slope means higher wind load, longer
shading, and a non-standard design
for off-the-shelf rack suppliers.
The challenge of this higher wind
load was addressed by structural
engineers RJC Engineers, with the
help of wind experts RWDI Consulting
Engineers and Scientists. Then, Solar
FlexRack, a US-based solar mount
manufacturer, supplied prefabricated
racks that met these specifications.
Increasing the distance between
rows decreased inter-shading but
increases the cost of land and electrical
connections. The balance was optimized
by computer simulations resulting
in a footprint of 2.6 hectares—easily
accommodated within the sprawling
brownfield of the abandoned sawmill.
Short piling is the most economical and
usual foundation system for groundmounted solar plants. Normally, the
solar farm would have used about
400 short piles driven by a small,
specialized piling machine. But the
site did not allow it; higher wind load
required heavier and deeper piles.
Deeper piles were also required to
address sub-zero ground frost heave.
Finally, geotechnical tests by Thurber
Engineering indicated an extremely
hard and rocky ground. Not a single
pile could be driven deeper than a few
feet in subsequent trial piling tests.
As a result, the foundation design had
to be changed into a ballast system;
concrete had to be trucked from a
ready-mixed plant in Williams Lake —a
200-kilometre road trip that increased
considerably the cost of foundations.
Only two large-scale solar PV farms have
been built in BC, both of which were

Because of its northern location, the modules of the Tŝilhqot'in Solar Farm had to be angled to about 45 degrees.
Photo: ecosmart FounDation inc.

designed by EcoSmart. The first farm,
at SunMine in Kimberley, demonstrated
the outstanding solar energy potential in
this province, together with the benefits
of redeveloping an industrial brownfield
into a “brightfield.” The Tŝilhqot’in Solar
Farm reiterates these facts but adds
25 percent less solar irradiance than
the Kimberley farm, a remote sawmill
location instead of a mine site inside a
town, fixed panels instead of trackers, a
small Indigenous developer instead of
a large mining company, complex grid
interconnection, and a higher latitude.

PV modules, inverters and racks, had
to be imported, all the engineering
work was completed by local firms,
including ICI Electrical Engineering
Ltd. in Kamloops for the electrical
engineering and interconnection, and
Prime Engineering Ltd. in Victoria for
the design and supply of the substation.

A solar project is more than a hightech application of PV modules
and inverters; it is a full-fledged
engineering project involving traditional
disciplines such as geotechnical, civil,
structural and electrical. And while the
specialized solar equipment, such as

Michel de Spot, P.Eng. (Non-Practising) is
president and CEO of EcoSmart Foundation
Inc., a not-for-profit organization
dedicated to the advancement of solar
energy in BC. Michel has been responsible
for the design and implementation of the
only two large-scale solar farms in BC.

As the price of CSPV continues to drop,
the cost of the balance of the system—
in particular the services that can be
provided locally—is becoming more
prevalent for engineers interested in a
technology that is clearly our future.
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