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Agenda:

Who we are

2017 solar PV projects in Kuujjuag Nunavik
2017 solaiPVprojectsin Inuvik NWT

2016 20kW solar PV project in Behchoko NWT
2016 10kW solar PV project in Kugluktuk NU with 2017
expansion

2016 solar PV projects in Igaluit NU

2015 solar PV project 15kW SaétesbourNWT
2015 solar PV project 82 kW Colville Lake NWT
2014 solar PV project 60 kW Hay River NWT
10 2017 solar PV project 15kW Gaspe Quebec

11. 2018 solar PV projects in progress

12. Q&A
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1.Whowe are  Green Sun Rising:

2 AYRa2NXQa f2y3Said 2LISNY GAy3
Founded in January 2008, before the Ontario Green Energy
Act. Professional engineering company, for solar PV and sol
thermal. Over 290 solar projects across Canada completed.
Well over 2,300 kW of implemented giadnnected PV
systems, over 3.0 MW of solar mounting systems, and ST.
Manufacturing our own solar mounting system.
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2. 50kW Solar Project in Kuujjuaq Nunavi

Nunavik Research Centre in Kuujjuaq

171 modules 265W each; 45.3 kW DC

String inverters Fronius 2 x 17.5kW AC 208VAC 3-phase plus 1 x

15kW 240VAC 1-phase

Roof-top and fagcade mounted using the mounts4solar system
www.GreenSunRising.com
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2. Solar PV Project in Kugluktuk NU
' -

¥

Kuujjuag e

Challenges:
Location and Logistics
Weather

Total of 8 arrays
Complex electrical system www.GreenSunRising.com
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2. 50kW Solar PV Project in Kuujjuag
(llmum I S-S

|
v
|

Total of 8 roof-top and facade mounted arrays for maximum generation
under the Hydro Quebec net-metering program (3-phase size limit)

www.GreenSunRising.com
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2. 20kW Solar Project in Kuujjuag Nunavik

Makivik Head Office in Kuujjuaq

104 modules 265W each; 27.56 kW DC

String inverters Fronius 2 x 10kW 240VAC 1-phase
Roof-top mounted using the mounts4solar system

www.GreenSunRising.com
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2. 20kW Solar PV Project in Kuujjuag

Two roof-top mounted arrays for maximum generation under the Hydro
Quebec net-metering program (1-phase size limit)

www.GreenSunRising.com



http://www.greensunrising.com/

G
=Qureen Renewable Energy Systems
“77v SunRising v

2. 20kW Solar PV Project in Kuujjuag

Training and supervision of local workers for capacity building

www.GreenSunRising.com
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3. 15kW Solar PV Project in Inuvik NWT
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Inuvik Children First Society building

69 modules 265W each; 18.285 kW DC

String inverter Fronius 15kW AC 240VAC 1-phase
Flush facade mounted using the mounts4solar system

www.GreenSunRising.com
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3. Solar PV Project in Inuvik NWT

/

Challenges: o A
Working on scaffolding and with lifting device on uneven ground
Children Center with foot traffic

logistics

b

www.GreenSunRising.com
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3. Solar PV Project in Inuvik NWT

. ] : . YOU ARE 24 HOURS OF !
@ Children First Society Inuvik @ Visit website for more inforr
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www.GreenSunRising.com
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3. Solar PV Project in Inuvik NWT
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www.GreenSunRising.com
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3. SolarPV Project in InuvikWT
2017 annual harvest

Children First Society Inuvik

Product registration
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www.GreenSunRising.com
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2018 annual harvest

Product registration E E' v
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Renewable Energy Systems

Children First Society Inuvik

LTIME HISTORY

4,257.08 kwh 3

2000
-

-

- KWh/kWp N

1600

Symo 15.0-3208 (1) (#1) 1200

800
400
0 . .
Feb Mar Apr May Jun Jul Aug S

Jan

Energy [kwh]

ep Oct Nov Dec

£ 2018 DAY | MONTH | YEAR | TOTAL

www.GreenSunRising.com
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3. 15kW Solar PV Project

I

in Inuvik NWT

Stanton building in Inuvik
60 modules 265W each; 15.9 kw DC

String inverter Fronius 15kW AC 240VAC 1-phase
Ground mounted using the mounts4solar system

www.GreenSunRising.com
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3. Solar PV Project in Inuvik NWT

Foundation built by site owner with impregnated boards anchored into
the ground i system design moved from building roof-top to ground-
mount

www.GreenSunRising.com
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3. 5kW Solar PV Project in Inuvik NWT

Inuvik Cold Storage Container

22 modules 265W each; 5.83 kW DC

String inverter Fronius 5kW AC 240VAC 1-phase

Roof-top on a steel container using the mounts4solar system

www.GreenSunRising.com
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3. 5kW Solar PV Project in Inuvik NWT

Challenges:

Winter installation in March 2017

Working on scaffolding and on container top
Training a new crew in solar installation

www.GreenSunRising.com
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3. 5kW Solar PV Project in Inuvik NWT

Class room type training as well as hands-on training, the local team
did the actual assembly and installation work. The team of local
workers did great, trained, installed and commissioned in 3 %2 days.
Net-metering under the NTPC program.

www.GreenSunRising.com
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4. 20kW Solar PV Project in Behchoko N

Behchoko Community Center

92 modules 265W each; 24.34 kW DC

String inverter Fronius 2 x 10kW AC 208VAC 3-phase

Facade mounted East and South using the mounts4solar system

www.GreenSunRising.com
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4. Solar PV Project 24kW DC Behchoko N

= { Challenges:
N Location and Logistics
- Weather

Community issues

www.GreenSunRising.com
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4. Solar PV Project 24kW DC Behchoko N
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www.GreenSunRising.com



http://www.greensunrising.com/

;‘d):Greer_l . Renewable Energy Systems
/% 3unRising

4. Solar PV Project 24kW DC Behchoko N

- YOU ARE 24 HOURS OF SUN!
? Behchoko Community Centre @

Visit website for more information

Cwverview Reallime b Archive Reports  Service messages  Administration
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www.GreenSunRising.com
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5. 10kW Solar PV Project in Kugluktuk N

Kugluktuk Recreational Complex

40 modules 260W each; 10.4 kw DC

String inverter Fronius 10kW AC 208VAC 3-phase

Roof-top mounted using the mounts4solar system with A-frames

www.GreenSunRising.com
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5. 10kW Solar PV Project in Kugluktuk N

Challenges:
Location and Logistics
Weather

Curved roof
Safety from wild life www.GreenSunRising.com
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5. Solar PV Project in Kugluktuk NU

Air transport of materials by a
DC 3 Buffalo Airways
Yellowknife to Kugluktuk

www.GreenSunRising.com
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5. Solar PV Project in Kugluktuk NU

Special mounting system design with telescoping legs for the curved nature
of the roof

www.GreenSunRising.com
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5. 50kW addition in Kugluktuk NU

In summer/fall 2017 a 50kW addition was added to the 10kW system,
bringing the total to 60kW with West, South and East arrays.
www.GreenSunRising.com
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5. 60kW total system in Kugluktuk N

Frorius Kugluktuk Rec. Complex 60kW Product registration E B
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Energy flow visualization with programmable export limitation
www.GreenSunRising.com
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5. 60kW total system in Kugluktuk NU

Energy flow visualization with programmable export limitation
www.GreenSunRising.com
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5. 60kW total system in Kugluktuk NU

Fronius Kugluktuk Rec. Complex 60kW Product registration i [
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Energy flow visualization with programmable export limitation
www.GreenSunRising.com
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5. 60kW total system in Kugluktuk NU
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Energy flow visualization with programmable export limitation
www.GreenSunRising.com
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5. 60kW total system in Kugluktuk NU

Fronius Kugluktuk Rec. Complex 60kW
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Energy flow visualization with programmable export limitation
www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU

Qullig Energy Corp T Main Power Station in Igaluit i pilot project

Modular design: 1 string of 11 modules 260W each; 2.86 kW DC

String inverter Fronius 10kW AC 208VAC 3-phase

Expandable to 11.44 kW DC by adding 3 more rows
www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU

Challenges: = =
Weather i February Installatiogsee =
Location and logistics
Safely working at heights

www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU

4

Challenges:

Weather

Location and logistics
Safely working at heights
Safely working in the cold

www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU
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www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU

m . YOU ARE 24 HOURS OF SUN!
Igaluit Power Station Visit website for more information
Overview Realtime» Archive Reports Service messages Administration
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solar harvest data example QES solar PV system

www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU
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City of Igaluit i AWG Arena in Igaluit
Modular design: 4 strings of 10 modules 260W each; 10.4 kW DC
String inverter Fronius 10kW AC 208VAC 3-phase

www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU
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White-out conditions

Working safely at heights with
snow and ice

March installation

Y/

www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU

m . YOU ARE 24 HOURS OF SUN!
AWG Arena Iqa uit Visit website for more information
Overview Realtime » Archive Reports Service messages Administration
Selectall Deselectall V‘
.

1.09mwn

April 2016
80
&0 W
| 2 " . \
5 - -
v
e
[y
20 W W H l | |
. w H N H W ‘ ‘ —‘
0203040500607 08091011 121314151617 181 223 24 25 26 27 2829 3
pay | Month 22016 Year | Total 2e i R ‘ It

1,090 kWh generated in April 2016

www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU

. YOU ARE 24 HOURS OF SUN!
m AWG Arena lgaluit @ Visit website for more information
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www.GreenSunRising.com
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6. Solar PV Projects in Igaluit NU

Actual DC generation higher than rated generation:

1. Lower ambient temperatures
negative temperature coefficient: - 0.41 %/ C
ati 15 C ambient versus rated + 25 C, deltais 40 C
16.4 % higher actual generation due to lower ambient temp.

2. Higher irradiation due to cold and dry air
cosmic solar constant: 1,361 kW / m2
solar irradiation at rated conditions: 1,000 W / m2
no hard data available, estimated gain 5 to 10%

3. Albedo i reflections from bright surfaces such as snow & ice
very site and weather and time of year dependent
no hard data available, estimated gain up to 25 to 30%
(example snow blindness)

www.GreenSunRising.com
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7. 2015 Solar PV Project in Sachs Harbou

A

TITLLLL
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Modular design: 1 row of 3 sections in 240VAC 1-phase
each section has 20 modules of 260W DC each, 5.2 kW DC

each section has 1 string inverter 5 kW AC each, total 15kW AC

www.GreenSunRising.com
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7. 2015 Solar PV Project in Sachs Harbou

g ¢ Challenges:
CC%;} . Location and Logistics
&ﬁ

~ Weather T mid October installation
Safety from wild life T polar bears

www.GreenSunRising.com
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