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All photos: Green Sun Rising.

Renewable energy in the far north

7KUHHHOHFWLFYHKLFOHVDWDVRODUFKDUJLQJVWDWLRQLQ+D\5LYHU1UWKZHVW7HUULWRULHV

8VLQJVRODUHQHUJ\LQ1RUWKHUQFRPPXQLWLHVLVDWRXJKVHOO-XVWDVNKLAUS DOHRING, presi
GHQWRI*UHHQ6XQ5LVLQJD&DQDGLDQFRPSDQ\EDVHGLQ:LQGVRU2QWDULRWKDWGHYHORSV
DQGVXSSOLHVVRODUV\VWHPVWRJHQHUDWHFOHDQHOHFWULFLW\DQGKHDW+HVD\VUHDFWLRQWR
using these forms of renewable energy in the Arctic is still a mix of preconceptions, mis
FRQFHSWLRQVDQGVNHSWLFLVPHYHQWKRXJKLWLVDOUHDG\PHHWLQJZLWKVXFFHVV
WHENEVER I SUGGEST using solar energy
in Northern communities, the typical
response is that there is too little, or no
VXQVKLQHLQWKHZLQWHUPRQWKV7KLVLV
LUUHIXWDEOH%XWVRLVWKHÀLSVLGHRIWKDW
argument: in the summer there is an
abundance of sunshine in the far north.
7KHFLW\RI<HOORZNQLIHLQ&DQDGD¶V
1RUWKZHVW7HUULWRULHVJHWVDERXWSHU
cent more sun energy per year than
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Berlin, Germany. In its peak summer
months of May and June, Inuvik – also
LQWKH1RUWKZHVW7HUULWRULHVDQGORFDWHG
2 degrees above the Arctic Circle – gets
more sun energy per month than Rio de
Janeiro in any of its best months. For a
good half of the year the sun is a great
energy resource for the north.
7KHKDUVKQRUWKHUQFOLPDWHLVXVXally cited next in the argument against

solar energy in northern climes. Space
is an even harsher environment than
the Arctic, yet satellites and the International Space Station are great examples
of solar powered systems operating
ZHOOLQVSDFH7KH0DUVURYHULVDQ
electric vehicle purely solar powered,
also operating under extremely harsh
conditions. Solar cells actually get more
HI¿FLHQWZLWKORZHUDPELHQWWHPSHUD-

– is it feasible?

7KLVELNHSRUWLVSXUHO\VRODUSRZHUHG,WLV
XVHG\HDUDURXQG

tures because they like being cold. With
no moving parts, a solar photovoltaic
system in which light (photons) are converted into electricity (volts) can hibernate through the harsh arctic winter and
generate electricity as soon as the sunshine is available for the solar cells.
We have introduced both solar photovoltaic as well as solar thermal systems
LQWR1RUWKZHVW7HUULWRULHVDSSOLFDWLRQV
and the systems operate well.
Solar thermal systems can be used to
generate heat energy. While the system
itself is different from solar photovoltaic, the sun availability is the same. A
solar thermal system allows for simple
and easy generation and storage of heat
energy, in the form of hot water.

3KRWRVRIVRODUHQHUJ\WHFKQRORJ\EHLQJLQVWDOOHGLQ+D\5LYHU
1RUWKZHVW7HUULWRULHV&DQDGD

One litre of diesel fuel typically
provides 3 kilowatt hours (kWh) of
electricity via the generator. At current
economics of C$1.20 per liter plus an
assumed 25 per cent transportation cost
added, this results in variable cost of at
least C$0.50 per kWh just for fuel cost
reduction, higher for more remote comPXQLWLHV7KHIXOOFRVWRIGLHVHOJHQHUated electricity is typically in the several
dollars per kWh range, two-thirds of
which is government-subsidized in
Canada.
In the province of Ontario, the current solar incentive program puts a value of less than C$0.40 per kWh on solar
generated power, and the incentive program is still considered attractive.

Against the variable cost of diesel
fuel reduction, a solar system is already
¿QDQFLDOO\YLDEOH:KHQFRQVLGHULQJWKH
true cost of diesel generation, a solar
system will be a substantial cost savings.
In terms of quality of life and pollution,
a solar system is quiet, has no emissions,
and is the most environmentally friendly
way to provide energy. Once installed,
the ongoing operating cost is zero.
Northern communities are accustomed to large diesel tanks with fuel
delivery once per year, and using fuel
from the tanks all year around. A large
scale solar thermal system with big and
very well insulated storage tanks allows
the harvest of abundant summer solar
energy which can also be stored for year ³
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round usage. Now the sun is the fuel
delivery vehicle coming very reliably
every summer, providing clean energy
free of charge. Drake Landing Solar
Community in Alberta, Canada has an
operating example of such a long term
storage system for solar thermal energy.
7KHUHDUHRYHURWKHUVLQRSHUDWLRQ
across Europe. Conceptually, a solar
thermal system with seasonal heat storDJHRIVXI¿FLHQWVL]HFDQPHHWDOORIWKH
heat energy needs of a northern community.
Wind power has yet to build a track
record of being able to withstand Arctic conditions, but it is starting to. For
electricity, after the summer solar photovoltaic potential has been exhausted,
a combination of solar system with battery storage plus wind power can provide most of the communities’ needs,
with a diesel back-up system. In Antarctica, a harsher environment than the
Arctic, the Princess Elisabeth Station
has been operating since 2004 purely
on solar and wind power.
With the onset of electric vehicles
(9 WKHUHLVQRZVLJQL¿FDQWGHYHORSment in battery storage systems. Utility
scale battery systems are being introduced, and northern communities will
EHDEOHWREHQH¿WIURPFOHDQDQGTXLHW
electricity storage in battery systems,
which can at least bridge the daily variations of solar power, and start to reduce
WKHVHDVRQDOLPSDFWV7KHFRPPXQLW\
RI&ROYLOOH/DNH1RUWKZHVW7HUULWRULHV
is set to receive such a utility battery
system in 2015. It is expected that the
combination of a solar system with battery storage will greatly reduce diesel
usage in summer.
Ultimately, electric vehicles will also
become a preferred choice for Northern
communities, once clean and renewable energy is available. We operated
two electric cars through last winter,
when the Arctic vortex brought Arctic
winters to Ontario. Both EVs did well,
ZLWKUHGXFHGUDQJH7KH$UFWLF(QHUJ\
Alliance is now starting to operate one
(9LQ<HOORZNQLIHDQGZLOOJHQHUDWHUHDO
life experience with an EV under Northern conditions.
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Towards a
sustainable future

7KHUHPRWHQRUWKHUQYLOODJHRI.RQJLJDQDN$ODVNDIRXQG
LWVHOILQDSRWHQWLDOO\OLIHWKUHDWHQLQJSUHGLFDPHQWZKHQ
WKHZLQWHUEDUJHFDUU\LQJWKHYLOODJH¶VZLQWHUIXHOVXSSO\
JRWVWXFNLQWKHLFHGXHWRDQHDUO\IUHH]HXSLQ2FWREHU
SANTINA GAY and RODERICK PHILLIPS say the incident
XQGHUVFRUHVKRZLPSRUWDQWLWLVIRUWKHYLOODJHWRFRQWLQXH
WREHSURDFWLYHLQXVLQJDOWHUQDWLYHHQHUJ\WROHVVHQLWV
dependence on fossil fuels.
KONGIGANAK IS A SMALL VILLAGE of just
over 400 people hundreds of kilometres
east of Anchorage at the mouth of the
Kuskokwim River. When the winter fuel
shipment from Northstar Gas became
icebound, community members rallied
and headed out in their small aluminum
¿VKLQJERDWVWRFUHDWHDSDWKIRUWKHIXHO
barge. After several days of chipping
away ice that was often three inches
WKLFNWKHEDUJH¿QDOO\PDGHLWWRWKH
pumping station to deliver and secure
the village’s supply of heating fuel and
gasoline.
7KHYLOODJHVLWVRQFRDVWDOWXQGUD
connected to a beautiful labyrinth of
lakes, rivers, and streams. A boardwalk runs along the Kongiganak River

FOR ALASKAN NATIVES,
HARVESTING AND EATING SUBSISTENCE FOODS
IS ESSENTIAL TO PERSONAL, SOCIAL, AND
CULTURAL IDENTITY

and through the community, making
it easy to get around quickly by foot or
$79/LNHPDQ\$ODVND1DWLYH9LOODJHV
.RQJLJDQDNLVDÀ\RUERDWLQRQO\
community. Access is primarily through
small aircraft which greatly inhibits
frequency, duration, and ability to get
in and out. Weather and increased risk
factors also have a major effect on travel
within Alaska.
7KHFRVWRIOLYLQJIRULWHPVOLNHJURFHULHVIXHODQGHQHUJ\FDQEH¿YHWLPHV
KLJKHUWKDQWKRVHLQXUEDQDUHDV7KLV
extreme cost paired with poverty and
high unemployment makes maintaining
a life in rural Alaska much more dif¿FXOWWKDQLQDFLW\7KLVLVZK\LWLVYHU\
important for the villages to harvest
from the land and waters throughout
the year to secure their winter food supply.
Kongiganak has built a robust environmental program that protects the
living lands, waters, and air. The importance of subsistence foods is vital to
the Native Village of Kongiganak. For
Alaskan Natives, harvesting and eating
subsistence foods is essential to personal,
social, and cultural identity. For this reason, we need to do all we can to preserve

