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25% of NB’s CO, emissions come from
generating electricity

May 09, 2018
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What is the implication of this for wind, solar,
tidal energy?

May 10-8:06 AM

Energie NB Power

May 10-8:16 AM
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Wind Power

Wind Turbine Diagram

~6% of NB's electricity generation in 2014/2015

Image: http://need-media.smugmug.com

May 10-8:06 AM

Where are some places near us that
could have wind turbines?
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Growth in wind deployment
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Hydroelectricity

18% of NB’s
electricity
generation in
2014/2015

Image: http://www_nanookoft shwaak.com/

May 10-8:08 AM
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NB Hydro
Resource Map

e -

Cr-e-dit: University of Moncton and NB Energy and Mines

May 10-8:08 AM

Nuclear

32% of NB'’s electricity
generation in 2014/2015

Image: http:f/www nuclearfaq.ca

- https://canteach.candu org

May 10-8:08 AM
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Latest speculation on Lepreau Il 'beating a dead horse'

‘Time has moved on’ since second plant was first discussed in 1980s, says Green Party leader

By Julia Wright, CBC Mews  Posted: Feb 20, 2017 11:20 AM AT | Last Updated: Feb 20, 2017

11:20 AM AT
Stay Connected with CBC News

f v

ﬁobi_le Facebook Podeasts  Twitter

SPORTCHEK

The Point Lepreau site was approved for more than one reactor site when it received its environmental pemitting in the
1870s. A second reactor was first contemplated when the plant was finished in 1881,

SHOP NOW !

Feb 21-2:43 PM

Name the fossil fuels...

May 10-8:09 AM


http://www.cbc.ca/news/canada/new-brunswick/lepreau-dreaming-technicolour-1.3990940
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Fossil Fuels

May 10-8:09 AM

44% of NB’s electricity came from fossil fuels in 2014/2015

Image: www_txik.com

May 10-8:09 AM
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mage

Biomass

»:f{pixshark.com/

May 10-8:09 AM

437 MW of biomass energy (heat and electricity) across NB

Image: & bbtnb.ca & frswc.ca

May 10-8:10 AM
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34% of NB's electricity is from renewables sources
including hydro, biomass and wind.

72% of NB'’s electricity is from non-emitting sources
including hydro, biomass, wind, and nuclear.

May 10-8:10 AM

If you were going to build a house
energy efficient what would you have

to do?

Design one now...

May 10-8:10 AM
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House like Natalie
Window facing south
rocks in window ledges

middle of no where, but close to water with a
water wheel

Bathe in waterfall
human poop in flower garden
poop in house use for heat

green house and farm

toilet compost

paint house black for heat
solar panels on roof

o walls no intemal walls
recycled fumiture:

repurpose bam boards

21 pepsi crates and ply wood
inground freezers

large amount of water for ar conditioning
burn human poop (or anyone)
hand water pump

hunt instead of buying food
gardening

loading amo

make homemade guns.

use newspaper for insulation

Little solar panel
garbage walls
it cow garden
train cows to poop
cow poop burns

place house near river for water wheel
litle compost box for poop

lots of windows

black roof

buckes nstead of sinks
‘whale house made with solar paneis
g windows,

Tos of windows.

windows made rom racycled glass
have rocycled wood doors

candios instead ofIght

poop outsid

dirtfoor

burn poop afe s eacy

bathe outside

batne n mud puddie

bow and arrows fo huntng

have a cricken farm and pigs

sheep for wool

Apr 27-3:02 PM

May 09, 2018

May 10-8:10 AM
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Sustainable Electricity - ’électricité durable

. L\

Energie NB Power

e , /:, / NH’”’

Michel Losier, Director of Customer and Community Engagement
April 29, 2016

1

May 10-8:11 AM

I | skate to where the puck is going

Wayne Gretzky Je patine vers I'endroit ou la rondelle va étre
Wayne Gretzky
O
Enersia N8 o) | SENE 2

May 10-8:11 AM

May 09, 2018
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100% renewable by 2020 - 100 % en énergie renouvelable par 2020
‘Walmart - USA

Energie NB Power

May 10-8:13 AM

Why is Walmart doing this?

May 10-8:13 AM
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SOCIETY HAS BECOME HIGHLY DEPENDENT ON
OUR ELECTRICAL SYSTEM...

notre sociéete est tres dependante d'une production
suffisante et fiable d'electricite

May 10-8:13 AM
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May 10-8:13 AM

Understand this:

We have to have generating plants for those
peak moments on the scale when there is a
concert, a hockey game or on that one coldest
day of winter when 60% of NB'ers heat with
electric.

Think about what
this means...

May 10-8:14 AM
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Canadian Electricity Landscape

Electricity Generation in Canada by Fuel Type, 2012

Total Electricity Generated in Canada, 2012 = 594.9 TWh

MNuclear

15.3%
Combustion

Turbine
4.7%

Energie NB Power

May 10-8:16 AM

Electricity Generation in New Brunswick by Source

NB Electricity Supply by Source

2013 2020

Fossil fuel Nuclear
35%

Inter-connections . o
59 (including inter-

connections)
25%

Fossil
fuel 30%

Muclear
35%

Renewables

Renewables A0%

30%

Source: NB Power

Energie NB Power

May 10-8:16 AM

May 09, 2018
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NB Power and Atlantic Canada

NB Power Generation

* Point Lepreau 700 MW
X Coleson Cove 972 MW
¥ Belledune 457 MW
W Hydro System 889 MW

¥ Millbank/Ste.Rose/ 525 MW
Grand Manan

Total 3543 MW

(Peak - 200MW)

Wind Generation
NE — 294 MW

Wind Generation

NB — 294 MW

A » NS — 324 MW

Nova Scotia_ 3« PEI - 164 MW
PR Total - 800 MW

¥ O Dok - 2000MW)
Canada— 6568 MW

Dec 11-1:54 PM
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A really cold morning in NB

e ———— . Jewud 1
' Unités alimentées au mazout ont été ‘ Pointe 3117 MW
- necessaires pour couvrir cette pointe |
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Energie NB Power

May 10-8:17 AM

Electricity consumption in NB homes

Appliances  Las L'éclairage Lighting
électroménageurs 4%

13%

Hot water 'eau chaude Chauffage et
22% Heating and climatisation
cooling 61%

énergie NB Power

May 10-8:17 AM
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L'efficacité énergétique et

le déplacement de la demande

Investissement

(Programmes d’Efficacité)

Comportement

Confiance

Mesures de gestion de la demande

mproved Energy

MW

Efficiency

Répondre ala demande

TN

Commande directe de la demande

Shift
ed 4 ‘

Energie NB Power

May 10-8:17 AM

* LED Lighting

* Smart Grid Infrastructure
+ Energy Efficient/Smart Appllances
* Programmabie Themostats
+ Electric Vehicles to Grd

* Home Energy dudits

# Turn Off Light & Electronics
pliances

* Turn Down Thermostat
* Shorter Showers

O ST T TIPS T Ty O

Built from the
BOTTOM - UP

Products and Services

Behaviour Changes

G

Energie NB Power

May 10-8:17 AM
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I Step 1: Understanding why we are changing...

Our Two-Peak Challenge

Morning Peak

Fossi| Fuel
“peakers”

Mae Hydre +
Interconnections

3000 MW .
Evening Peak

[\
L\

6 AM 9AM 4 PM aPM

2200 MW

ne. ﬁ Utilfty of the Future in
rgie NB Power | p.t of Sustainable Electricity

May 10-8:18 AM

I Step 1: Understanding why we are changing...

Our supply and demand challenge

A
5000 Total Electricity Use
Without RASD
4000 e
it I With RASD
3000 —
Capacity

(MW) o
2000
h HHHHHH

==
2013 2027 2039

Year

3 Utility of the Futurein
Energie NB Power | o of Sustminable Electricity

16 [

May 10-8:18 AM
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Wind Integration via
Load Shifting

Ko

May 10-8:18 AM

Electric Thermal Storage

In the home

Existing Baseboard Electric Thermal Storage

(60% of New Brunswick homes) (Potential solution for the future)

u"u an -
Rk 15 MEENIF)
- e 0

Reduce and Shift Demand Energie NB Power

May 10-8:18 AM
21
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What other ideas can you come up with for
storing energy for off-peak times? How do we ge

people to use electricity more in the off-peak
times?

P.S. Charging more for "peak
energy" is coming...

May 10-8:18 AM

VIRTUAL POWER PLANT

Intelligent Load Management — engaged customers and new technology solutions

Energie NB Power

May 10-8:20 AM
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Innovation des produits — Evolution de la clientele

1950 et 1960 1970 et 1980 2000 au jour d’aujourd’hui

Energie NB Power

May 10-8:20 AM

|| - Aujourd’hui

1950-60 1970 - 2005

5

Energie NB Power

May 10-8:20 AM
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Our Customers

new Partnership with new
“value-added” solutions

t
L

May 09, 2018

Energie NB Power

May 10-8:21 AM

Customer Engagement and Education
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Reduce and Shift Demand

Energie NB Power

May 10-8:21 AM
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[]
5 ) 11,000 sold in ﬁr‘sf hour

puck is going!
233,000 MW of solar

Tesla Model 3 — 300,000 orders in 48 hours
($10B worth) “Mobile Energy Storage”

(7)) Global Wind capacity — #00.000 MW headed
w for 700.,0(%

‘J beldee 111

-

Google closes $3.2 billion
purchase of Nest
7 ' i i ; T

ComEd wants to put a million smart

thermostats in Illinois homes
; N = L P W

May 10-8:21 AM

Deployment and Cost for U.5. Land-Based Wind U.S. Deployment and Cost for Solar PV Modules
2008-2012 2008-2012
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Canada’s Solar Potential

28

o |§“- "
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S00-1000
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1100-1200
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1300-1400

1400+ -

While Canada has far superior solar resources to Germany,
Germany'’s current installed capacity of 37.8 GW is 31 times the size
of Canada'’s current installed capacity L

Source: Natural Resources Canada, and the JRC European Commission A

May 10-8:22 AM

Global Clean Energy Investment - $367B in 2015

P9
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May 10-8:22 AM
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Utility Scale — Cost Decrease (Solar and Wind)

Annual Range of Solar and Wind Levelized Cost Of Energy (LCOE)

5400
§350
5300
Wind: 61% Cost Decrease

$250

$200
5150 x
§100
——
- _R

2009 2010 2011 2012 2013 2014 2015

LCOE {$/MWh)

emms \\ind High / Low e Solar High / Low

30 Source: Lazard November 2015

May 10-8:22 AM

Solar Adoption Rate in Canada

Cumulative Installed Capacity and Cost for Solar PV
Panels in Canada
2400 12
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31 Source: CanSlA and the International Energy Agency

May 10-8:22 AM

May 09, 2018

27



EngergyNB.notebook

May 09, 2018

The Duck Curve - Solar causing Problems for the California Grid

33

March 31st Net Utility Load — California ISO

27,000

25,000

23,000

21,000

2013
o ——

19,000

Megawatts

17,000

" increased
/ % ramp

Potential
over-generation

Significant change <
starting in 2015

15,000 -

13,000

11,000

o 1 2 3 4 5 6 7 B % 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Hours of the Day £ %

-l

Source: California ISO

x |

May 10-8:23 AM

@ ENERNOC f

Get More from Energy

May 10-8:23 AM
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Energy Storage

10kWh

May 09, 2018

May 10-8:23 AM

‘))) Filmed March 2012 at TED2012
e Donald Sadoway: The missing link to renewable energy

Mar 13-9:14 AM

29


http://www.ted.com/talks/donald_sadoway_the_missing_link_to_renewable_energy
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(x| Wiliam Kamkwamba: How | built a windmil

(X

Requested video cannot be played

Click here tov video in web browser

May 7-2:12 PM

May 10-8:24 AM
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I Small Scale Renewables in New Brunswick

APEGNB — Profession

Net Metering Customers:

Total - 60 Customers
Total Capacity — 327 KW
(280 KW Solar + 47 KW Wind)

Average Size for Solar - 5KW
Approx. 33%of a typical NB Home

L= Smith House — Sackville (6 KW)
Energie NE Power " "
Net Zero

May 10-8:24 AM

Solar companies in
New Brunswick )

@ SOLAR SOLUTIONS

Eastern Solar Solutions
o
W 7 7 i

May 10-8:24 AM
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Our "LED" Change-out Program (72,000 lights)

CLICK HERE TONLUEASK MYORE ABOUT OUR PILOT PROCEAM OFFES

DESIGNED WITH THE FUTURE IN MIND

Reduce and Shift Demand Energie NB Power

May 10-8:25 AM

« Off the Grid » in Tanzania

la vie « débranchée »
en Tanzanie

May 10-8:25 AM
32



EngergyNB.notebook

May 09, 2018

Ou recharger mon
telephone portable ?

Where can we charge our
cellphones?

May 10-8:25 AM

May 10-8:25 AM
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L
l

sollﬁim
=

May 10-8:26 AM

solution

La squtiQn

May 10-8:26 AM
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May 10-8:26 AM

May 10-8:26 AM
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May 10-8:26 AM

May 10-8:27 AM

36



EngergyNB.notebook

May 09, 2018

@ Top 10 Energy Sources of the Future

May 7-2:13 PM

Energie NB Power

May 10-10:08 AM
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*Repower by replacing the spillway and powerhouse
*Do not repower and maintain the head pond by replacing the spillway but not the powerhouse

*Restore the river/eliminate head pond

P There is no “status guo” or “do nothing”

option. ‘
F  The 2030 deadline is fixed. ‘

Energle NB Power

May 10-10:09 AM

“A Traditional Gnd”

-

i)

&
@
==

Large Generation units with one way power flow...

Reduce and Shift Demand Energie NB Power

May 10-10:09 AM

May 09, 2018
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The future is integrated

Bulk Generation

raditional Large Generation Engaged Customers with new technologies

ro, Nuclear, Fossil,

“meets” Distributed Energy Resources

Wind, EE. DR, DG, EV's, HAN, WAN

Energie NB Power

May 10-10:10 AM

decarbonize

decentralize \
digitalize

décarboniser

décentraliser
digitalisation

May 10-10:10 AM

39



EngergyNB.notebook

May 09, 2018

= Nauonal ark

° S

Katherine

o}
Saint-Louis
N\ deKent
eiterailla Acadieville
~hoadie \ BT Aldouane
Saint-lgnace \ m
. Richibucto Bedéc
L1z2] o RichibuctosVillage -2
Rexton pege
ot Desherbiers m
oinville \
3 ®
[425] +
Kent Junction FEI"S:EEH Mundieville
[ 116 ] -
Bass River. 478
Point] A
Sainte-Apne-de-Kent
Bass River ‘West Branch’
Targettville
=8 South'Branch _
B Yard 2 .
=T Google = = ¢ —HE =
z
m
m
&wﬁ
§
m H
L3
2 m #
River
qcibucto
g Chief Young Eagle oy 2 ol
Recreation Centre! Moins,
m ®
Ry, m?
= Richibucto RiVe" et
¢
2 Q‘?\
ol
Wy
peuetog,
ver 3
* A
.

Google

Feb 20-9:10 AM

40



EngergyNB.notebook

May 09, 2018

fent Junction

hurch @)

22 ]
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Bass River
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Feb 20-9:12 AM
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Feb 20-9:14 AM

1. Retrofitting to prevent energy loss

Identify older neighbourhoods
that would have less efficient
homes that would benefit from an
energy retrofit program.

Circle those areas.

May 16-10:35 AM
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2. Low-impact grid-scale electricity
generation

« Wind ‘

e Micro-hydro '
« Biomass
o Mill

. Landfi? ‘

« Solar PV (large buidlings) .

May 16-10:35 AM

3. Waste heat

o Paper mill
« Brewery
 Rink

« Food processing plant

e Sewage treatment plant
e Pulp and paper mill

e Landfill

« Factory

May 16-10:35 AM

43
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Add a star to the source of energy or

heat that is

1. closest to densely populated areas
or an area that has many new

builds
2. secure * .

May 09, 2018

)l
May 16-10:35 AM
Transportation
1. Put lines over densely populated
areas

2. Add green stickers to important
destinations (grocery stores,
restaurants)places of work and

school ‘

May 16-10:35 AM

44
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Draw lines to show transportation lines
with a solid circle showing stops and an
outline circle for connection stops

Rogersvile  pcadievile

uuuuuuuuuu

May 16-10:35 AM

Explain to the group all the
potential you came up
with.

Highlight the best solution
for your area.

Feb 19-8:53 AM


https://www.bing.com/cr?IG=7CC57304488A4335AAD3924D4F683725&CID=270060D880EB61B818226B3081446050&rd=1&h=VVZLP26hTWJyeHpzCht46Vjjp14WhW8r-lG3nj3APzk&v=1&r=https%3a%2f%2fwww.flickr.com%2fphotos%2fpaukrus%2f8177885512%2f&p=DevEx.LB.1,5072.1

EngergyNB.notebook May 09, 2018

atoms together instead of splitting them apart,
so there’s no threat of a runaway reaction |
— -— —

— . e

P pl)TE2) 0301

Top 10 Energy Sources of the Future

The Daily Conversation

TDC L —
350,699 899,543 views
+ Add to A Share *s» More " 10441 ,I =

Mar 13-9:30 AM

May 7-3:13 PM
46


https://www.youtube.com/watch?v=uStFvcz9Or4
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