SWITCH Presentation

Supposed to be parting thoughts but I’'m no
longer moving :>)

Rob Miller
June 1, 2018 (My mom’s birthday)



Agenda — | Will Move Quickly

e Development work at 3G and CanPower
e Honorable mention: Axio-SunEd, Northland, and Canadian Hydro projects

 Some of the benefits or outcomes of the microFIT and FIT program

* The GHG emissions reduction gap, and my concern that our
politicians are not doing enough to address the problem; it seems to
continue to be all talk and not enough action.

 Some Favorite Blogs or Media Feeds

* If there is time: Visualizing Energy and carbon pathways in Canada; a

recap of some of David Layzell’'s work. One of the best presentations
I've seen.



3G is an experienced developer in the
wind and solar energy sector in
Canada. The company’s principals
have experience developing over 200
MW'’s of wind and 200 MW'’s of solar
PV projects across Canada.

http://www.3g-energy.com/

Contact information:

Graham Findlay, T: (613) 769-1300, Email: gfindlay@3g-
energy.com

Rob Miller, T:
energy.com

(613) 888-0466, Email: rmiller@3g-

Some Project Examples:
1) Iskut, BC 130-250 MW

2) Willow Bunch, SK 100-200
MW

3) Manitoba, 600-700 MW
4) Higgins Mountain, NS 150 MW



Where | Was Last Week: Iskut, BC



Iskut Wind Project: 140 to 250 MW



Willow Bunch SK: 100 - 200 MW Wind Project
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Looking at Manitoba: Export Opportunity

MB is a Giant Battery



HVDC Bi-Pole Il is Increasing Capacity

Keeyask — 695 MW



Southern Manitoba Transmission System and Wind Sites



Higgins Mountain NS
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Higgins Mountain NS — 150 MW Wind Farm




EMERA’s Atlantic Link Project



CanPower — Jamaica — Solar PV

Several Trips and Sites Visitied The Grid

Red circuits are 69 kV. Blue circuits are 138 kV.



CanPower — Sites In Jamaica



Solar Resource



FIT — RESOP Economic Benefit

CAPEX

Energy Cost Estimate
Source MW's S/kW  (Sbillions)
Bio-energy 26 S 4200 S 0.11
Solar 2242 S 4500 S 10.09
Wind 5710 S 2,500 S 14.28
Hydro 1,461 $ 2,900 $  4.24

S 2871

Source: Active Generation List published by the IESO. (http://www.ieso.ca/-/media/files/ieso/document-library/power-data/supply/ieso-active-contracted-generation-
list.xIsx?la=en).



http://www.ieso.ca/-/media/files/ieso/document-library/power-data/supply/ieso-active-contracted-generation-list.xlsx?la=en

Some Local Kingston Data - SUCCESS

e As of the end of 2017 Kingston Hydro (Utilities Kingston) was at:
e 5 FIT generators (665 kW),
e 143 MicroFIT generators (1176 kW),
e 3 Net-Metered generators (12kW).

e TOTALis 1.8 MW'’s
e This does not include Hydro One, which is also in the City.

From

Hugh McLaren _
Services Advisor - Conservation

P.O. Box 790, Kingston, ON K7L 4X7
P: 613-546-1181 x.2509
hmclaren@utilitieskingston.com



mailto:hmclaren@utilitieskingston.com

Local Wind and Solar | Worked On



DNV-GL Database: Ontario
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DNV-GL Database: Eastern Ontario

i
Image NEAA

Image Landsat @08[6 : ea rth

© 2015 Google

Imagery.Date: 4/9/2013  44°35'41.43" N 76°32'12.71" W elev | 557 ft e‘,‘e%ﬁ’f 166.57 mi




Don’t Blame Solar For High Hydro Costs in Ontario

 Wind and solar will be a long-term positive
legacy. At the end of the contracts assets are
still in place and he fuel is free.

e http://environmentaldefence.ca/report/ontar
ios-electricity-system/

Wind, solar and biogas are only responsible for a
small share of electricity bills, about $20 per month,
or 12 per cent of an average Ontario residential
electricity bill.

e https://www.pvbuzz.com/solar-high-hydro-
costs-ontario/

Source: https://d36rd3gki5z3d3.cloudfront.net/wp-
content/uploads/2017/02/ElectricityRates_FB_v1-2-1024x1024.png


http://environmentaldefence.ca/report/ontarios-electricity-system/
http://environmentaldefence.ca/report/ontarios-electricity-system/
https://www.pvbuzz.com/solar-high-hydro-costs-ontario/

Blame Nuclear For Most of OQur Cost Increases!












What Worries ME: The Global Gap — 13.5 Gt

Source:

https://wedocs.unep.org/bitstrea
m/handle/20.500.11822/22070/E
GR 2017.pdf

The Emissions Gap Report 2017, a
UN Environment Synthesis Report



https://wedocs.unep.org/bitstream/handle/20.500.11822/22070/EGR_2017.pdf

What Worries ME: The Canadian Gap — 205 or 232 Mt

Source: https://www.canada.ca/content/dam/eccc/documents/pdf/cesindicators/progress-towards-canada-greenhouse-gas-reduction-target/Progress-towards-Canadas-GHG-
emissions-target-en.pdf



700 Mt Flat Line and Sources of GHG's

e 81% is from Stationary Combustion, Transport
and Fugitive Emissions
* 79% of our GHG emissions is CO2 from

combustion
* Based on 2014 data Canada is only 1.6% of global
Source: https://www.canada.ca/content/dam/eccc/documents/pdf/climate-change/emissions- GHG emissions, BUT’ we are one of the hlgheSt
inventories-reporting/nir-executive- per capita emitters.

summary/National%20Inventory%20Report%20Executive%20Summary%202018.pdf



Climate Action Tracker — Highly Insufficient

https://climateactiontracker.org/countries/canada/pledges-and-targets/ https://climateactiontracker.org/countries/canada/



How Do We Fix This?

 Electrification

e As long as electricity is from non GHG emitting sources, like renewables
Electrify transportation and space heating
We have to stop burning fossil fuels; gasoline, diesel, and natural gas

Maybe we should build (green) elelcticity transmission lines and not oil
and/or gas pipelines.

| think it is a simple choice, but a tough (political) decision.



What Can We do? What Have | Tried To Do?



Power Pipe



Greywater Recycling

e About 1/3 of the water we use is to flush toilets

e We only pay about $0.50 for 1,000 litres (a cubic metre) of
municipal water (double that for sewage)

e What do you pay for 1 litre of pop?
 We use treated, delivered, and potable water to flush toilets

 One water conservation idea is to collect, store, and use ‘Gray
Water’ to flush toilets






Some Favorite Blogs or Media Feeds

e https://www.greentechmedia.com
e gtm = Greentech media and there are sections for solar, storage, wind, etc.

e https://www.pvbuzz.com/

 DON’T BLAME SOLAR POWER FOR HIGH HYDRO COSTS IN ONTARIO
https://www.pvbuzz.com/solar-high-hydro-costs-ontario/

e https://www.renewableenergyworld.com/index.html
 There are sections for solar, storage, wind, etc.

e http://mercomcapital.com/
* You then have to sign up for their ‘Clean Energy Market Intelligence Report’



https://www.greentechmedia.com/
https://www.pvbuzz.com/
https://www.pvbuzz.com/solar-high-hydro-costs-ontario/
https://www.renewableenergyworld.com/index.html
http://mercomcapital.com/

Future: v Zero/Low C electricity generation;
v’ Incr. from ~25% = 50+% of 1° energy
















Can We Build East-West Transmission Lines?

* |s this ‘greenwashing’
the oil sands? Is

e |t makes more sense
to me to build
powerlines, instead of
pipelines, and move
green electrons!

Source: Canadian Energy Research Institute (CERCI): An Assessment of Hydroelectric Power Options to Satisfy Qil Sands Electricity Demand. Study No. 155, January 2016



Transmission Ideas Out There (Interesting, Wild??)

Source: How a TransCanada Electric Superhighway will
Profitably Achieve Renewable Energy Objectives By
Dennis Woodford, P.Eng., President, Electranix
Corporation (on behalf of concerned Professional
Engineers across Canada) August 11, 2016
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