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how to deal with climate change?




Wiseman, et al, U. Melbourne, 2013:

“The biggest roadblocks ... are primarily political,
not technological.”

Key enablers:

* Understanding the need and possibility to
move quickly

* Broad recognition of the great benefits

e Strong leadership and engagement of every
level of society






What do you think
about our world,
what do you feel?

MY Irﬁa matters.

here for a reas r|

Victoria Chapter presents
Youth Involvement
Project (Y.I.P)

Connecting Students to the
Low-Carbon Economy




2015 federal candidates debates on energy




BC Utilities Commission interventions

intervention team: Bill Andrews & Tom Hackney



100% Renewable Energy by 2050
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PAN-CANADIAN FRAMEWORK

on Clean Growth
and Climate Change

Canada's Plan to Address Climate
Change and Grow the Economy



2015 Paris Accord parallel event: 1,000 mayors
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& IRENA

nternational Renewable Energy Agency

With 160 Members, IRENA plays a leading role in the energy transformation as
a centre of excellence for knowledge and innovation, a global voice for

renewables, a network hub and a source of advice and support for countries.



214100

RE100

The world’s most influential companies,
committed to 100% renewable power.

RE100 is a collaborative, global initiative uniting more than 100 influential businesses committed to
100% renewable electricity, working to massively increase demand for - and delivery of - renewable

ABOUT RE100 PARTNERS  GOING 100% u

energy.

RE100 is brought to you by The Climate Group in partnership with CDP. Both organizations are part of
the We Mean Business coalition, working with leading businesses around the world.

RE100: a project of The Climate Group in
partnership with CDP



Mark Jacobson, et al - 2017

-7 2050 (20.604 TW)

Net power demand reduction from improved
WER energy output by electricity over combustion
PO - 23.00% (4.739 TW)

End-use efficiency beyond B.A.U. scenarios
- 6.98% (1.420 TW)

Avoided fossil fuel extraction, processing, &
distribution - 12.65% (2.606 TW)

100% WWS (11.840 TW)
Wave + Tidal: 0.64% (0.076 TW)
—Wind TOTAL: 37.14% (4.397 TW)

2012 il
(12.105 TW)

Fossil Fuels,
Biofuels & Offshore Wind: 13.62% (1.612 TW)
Nuclear

Utility PV Solar: 21.36% (2.529 TW)

Utility CSP: 9.72% (1.151 TW)
—Solar TOTAL: 57.55% (6.814 TW)

END-USE POWER SUPPLY
(139 COUNTRIES)

~— Hydropower: 4.00% (0.474 TW)
L—— Geothermal: 0.67% (0.079 TW)

2012 2015 2020 2025 2030 2040 2050

4%+) (5.6%) (20%* (50%+) (80%! (95%+ (100%)

Renewables

Projected Power Supply & Demand, 139 Countries

*ENERGY FOR ALL USES INCLUDING ELECTRICTY, HEATING, TRANSPORTATION, INDUSTRY



100% Canada

A vision for the transition to 100% wind, water & solar energy

Residential rooftop solar Commercial & government
5.3% rooftop solar

e 9.1%
Solar plants ;
6.9% PROJECTED R 5

=R . . o

ENERGY MIX

Concentrating solar plants Geothermal ;

ww 9.8% 1.7% (‘
Onshore wind Hydroelectric

T 27.5% . o . 14.5%

Offshore wind Tidal turbines
i 22.9% | | 0.2% “

n:,' 40-Year Jobs Created ¥ Construction jobs: 315,138
Number of jobs where a person is o
employed for 40 consecutive years. 2L Operation jobs: 367,889

The Solutions Project, based on Jacobson’s work



energy by end use

population: 111,000
total energy use: 10.3 million GJ/year
[ buildings - 60%
[ transportation — 40%
[1 waste — 0%
District of Saanich — 2016 energy use

energy by source
L] electricity — 39%

[ natural gas - 13%
O oil & propane — 6%
[ wood - 2%

| gasoline & diesel — 40%



65% - electricity

3% - wood

21% - natural gas

10% - oil, propane

i

1 2% - wood

26% - natural gas
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population: 111,000
energy: 6.2 million GJ

2050 BAU 2050 100% RE

1 1% - oil, propane 12% - biomethane

population: 130,000 population: 130,000
“energy: 7.4 million GJ energy: 4.1 million GJ

District of Saanich — energy use — buildings



100% - gasoline,
diesel, other

mode shifting

r
57% - electricity !
|
|

38% - gasoline,

diesel, other 88% - electricity
e 4% - LNG 12% - biofuels
2016 2050 BAU 2050 100% RE
population: 111,000 population: 130,000 population: 130,000
4.1 million GJ 1.3 million GJ 0.3 million GJ

District of Saanich — energy use — transportation



HOW VANCOUVER WILL GET TO 100% RENEWABLE ENERGY BY 2050

2014 2050
BUILDINGS AND Total Eneray Use

Total Energy Use
59.3 Million GJ TRANSPORTATION 38.3 Million GJ

+12.9 38.3

Double the use of 1% Hydrogen

renewable energy 7 B — 0% siomethane
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Eliminate fossil-fuel use

20% Gasoline—

-6.8

N
46% Natural Gas——

(Figures in Million GJ)

Fossi|-Fue| Derived Energy Sources

15
Business- 1. Reduced 2. Increased 3. Increased
As-Usual Energy Renewable Renewable
Growth Demand Energy Use Energy Supply
1 ] 1 ] 1 ] 1 ]
Where we are Where we What we will do Where we will be Due to rounding.
now will be in in 2050 g;%ff ;‘ggsgfed
2050 if we precisaly to the

do nothing totals provided




case study: Don Scott

. VEh)

Victoria, BC

1967 2,400 sq. ft. split-level

oil furnace to central heat pump
upgraded insulation, doors, windows
efficient appliances



53,000

$2,000

$1,500

51,000

$500

S0

2000

2001

case study: Don Scott
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District of Saanich | Province of BC

total energy use: 10.3 million GJ/year total energy use: 1,334 million GJ/year
[ buildings - 60% E buildings - 27%
O transportation — 40% [ transportation — 29%

= industry — 43%

(B agriculture — 1%

Saanich & BC energy use by end use




BC total energy use (January 2017)

2009 actual; 2017 estimate; BAU forecast; 100 % RE scenario (Petaloules)

item

Total energy
Total electricity
Total fossil fuel
total biomass

Buildings - tot energy
Buildings - electricity
Buildings - fossil fuels
buildings - biomass

Transport - tot energy
Transport - electricity
Transport - fossil fuels
transport - other

Industry - tot energy
Industry - electricity
Industry - fossil fuels
industry - biomass

Agriculture - tot
electricity

fossil fuels

agri - biomass

2009
1,298
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Figure 1 Location of Potential Large Hydro Projects




\ TECHNICAL MEMORANDUM
m| Run of River Hydroelectric Resource Assessment for
British Columbia 2013 Revisions
[ June 20, 2013
<
- Curve above $500/MWh
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Figure 2: Run-of-River Potential Supply Curves by Transmission Region at 6% Discount Rate




Figure 5-6 Onshore Wind POI Supply Curves
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Applied Energy 253 (2019) 113536

Contents lists available at ScienceDirect

Applied Energy

El. SEVIER journal homepage: www.elsevier.com/locate/apenergy

Electrification of road transportation with utility controlled charging: A case R

Chaeck for

study for British Columbia with a 93% renewable electricity target e

a,c

Victor Keller™”, Jeffrey English™", Julian Fernandez™‘, Cameron Wade®, McKenzie Fowler”,
Sven Scholtysik®, Kevin Palmer-Wilson®, James Donald”, Bryson Robertson®, Peter Wild?,
Curran Crawford”, Andrew Rowe"

A Institute for Integrated Energy Systems, University of Victoria, PO Box 1700 STN CSC, Victoria, BC V8W2Y2, Canada

bB.C. Hydro, 333 Dunsmuir St, Vancouver, BC V6R 5R4, Canada

€ University of British Columbia, Clean Energy Research Centre, 2360 East Mall, Vancouver, BC V6G 1Z3, Canada

4 School of Civil and Construction Engineering, Oregon State University, Kearney Hall, 1491 SW Campus Way, Corvallis, OR, USA
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ROR Hydro

- Storage Hydro

2015 2025 2035 2045 2055
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2021 Integrated Resource Plan (IRP)
Technical Advisory Committee (TAC)

Meeting #1

A

March 9, 2020
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Power smart



Dealing with uncertainties

Big challenge for this IRP is preparing for uncertain future

Customer solar?
What’s needed <r>
and when?

Electrification?
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