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" Outline

* Current and Future Policy context
* Green Energy Act
* Public Sector projects
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Sustainability Goals
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Energy & Emissions

Emissions by Sector in
CCR (2007)

rgy Use by Sector in
CCR (2007)




GOrtana GHG Projection: Historical Trend
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, ¢ "« Rising, Volatile Energy Prices

Resource
Scarcity

Energy Price Estimatesin
Ontario and Quebec
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. Connected, compact, complete &
communities

> Retrofit the suburbs

. oustainable greenfield
development

+. Mixed use redevelopment of -
federal office nodes

. Rural growth in villages
. (Good design
Education




. Integrated land use
and transportation
systems

.. Complete streets

5. Alternative goods
movement

+ Transition to
electric vehicles
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. Cradle-to-cradle
2. Aggressive waste reduction
5. Transition from fossil fuel dependency
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—Residential Building Energy Use

Ontario
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1. Energy-efficient buildings
A. building retrofit program

kWh/m2/year

Changes in Heating Demand and Efficiency-

Single Family Homes in Ontario
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.. Energy-efficient buildings

B. energy-efficient new buildings
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. Energy-efficient bui
C. building-scale renews




.. Low-carbon energy
supply

renewable electricity
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Provincial Context

* Aggressive conservation targets

* Ottawa hydro has a 10% reduction
target by 2014

* Increase in the share of renewables
from less than 3% in 2003 to 13% by
2030

* Solar

* Wind

* Bioenergy
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O”“"’““ Green Economy and Energy Act

* Removed planning control from
Municipalities
* Other regulations ( e.g. tree cutting bylaw,
building permits) may still apply
* Established a Provincial Renewable
Energy Approvals Process (larger
projects)
*  Municipal consultation (infrastructure issues)
* Impact on the grid assessment

*  Regulations for siting (protect natural areas, etc.)
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Feed In tariff Program

* Established FIT which pays
premiums for green energy being fed
to the Grid

* Amount varies depending on source




Feed-In Tanff Prices for Renewable Energy Projects in Ontano

August 13, 2010
Renewable Fuel Size tranches Contract Price ¢/kWh Escalation Percentage®

Biomass '

=10 MW 138 0%

> 10 MW 13.0 20%
Biogas'
on-Fam = 100 KW 195 20%
On-Fam > 100 KW < 250 KW 185 0%
Biogas < 500 KW 16.0 0%
Biogas =500 K = 10 MW 147 20%
Biogas > 10 MW 104 A%
Waterpower23

=10 MW 131 20%

> 10 NWV < 50 MW 122 0%

Landfill gas™®

= 10MW 1.1 20%

=10 MW 103 20%
Solar PV
Roofiop =10 KW 802 R
Roofiop = 10 = 250 kW 713 0%
Roofiop = 250 = 500 KW 635 0%
Roofiop = 500 kW 53.9 e
Ground Mounted = 10 kW 642 %
Ground Mounted® * > 10 KW < 10 MW 443 0%
Wind®
Orishone Any size 135 20%

Any size 20%



http://www.fit.powerauthority.on.ca/xx-small',%20'Small
http://www.fit.powerauthority.on.ca/',%20'Normal
http://www.fit.powerauthority.on.ca/',%20'Normal
http://www.fit.powerauthority.on.ca/larger',%20'Large
http://www.fit.powerauthority.on.ca/larger',%20'Large

Orttawa

FIT cont’'d

Right to connect for smaller projects
<10Kw

Some issues in Ottawa for larger
systems (grid capacity

Generated community and public
agency interest

Solar issues

* Lack of site guidelines for micro
projects

* Right to light



—‘*’/Community Solar

Significant interest

Solar farms

* Arnprior Solar Farm — 20 MW with
312,000 panels

* Other enquiries

1000 Solar rooftop project

* Community based effort to
promote rooftop solar

* Community Energy Cooperatives
* Provincial Grants
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Community Solar

Solar Domestic Hot Water
* Grants available which makes it attractive

* Requires building permit (meet building
code standard or sign-off from a P.Eng —
Ottawa Process)
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Public sector

* Interest driven by FIT

* Different models
* Direct procurement
* Energy performance/partnership
* Simple lease of space




| Solar Energy - City Context

Smart Energy Program

Range of projects and initiatives
designed to improve City’s energy
performance

$2.4M approved in 2010 for

- Building efficiency ($2.2M)

- Rooftop solar pilot ($0.2M)

Since 2003, more than $9.3M invested
in energy efficiency initiatives
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Existing City Solar Initiatives

Solar Energy Park (near Trail
Rd.)

- 12 MW on 2 sites (planned)
- Powers approx 1,500 homes

- Energy Ottawa acts as
‘owner/operator’

FIT application submitted




Ot
—ExXisting City Solar Initiatives (contq)

Rooftop Solar Pilot
- Two 10 kW sites

Powers 2.5 homes
- $200k investment

Revenue of $19k /yr (est.
10-12 year payback)

Completed December 2010
FIT revenue now flowing




Ottawa

Existing City Solar Initiatives (cont’d)

Large Rooftop Solar Program

- Approved by Council January 2011

Leverages up to 20 City buildings for rooftop
solar

Project in partnership with Energy Ottawa

- When fully implemented electricity generated
will power more than 300 homes

es new revenue stream - $200k - $250



Jim Durrell Rec. Centre
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Other public agencies

* Ottawa Carleton District School
Boards

* 13 schools with 10Kw systems
(micro)
* Lease space on 69 schools for larger
systems (50-250 kW)
* Ottawa Housing Corporation
* 29 10 kW systems

* 2 solar thermal systems
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Conclusion

* Solar is expanding
* Energy Security and GHG emissions

* Community and Public interest

* Driven by FIT in Ontario (feeds grid,
not the building systems)

» Still evolving in terms of issues




Thank you

David.miller@ottawa.ca

613-580-2424, ext. 21447
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Green Energy Technology
Trends

David Wright
University of Ottawa
dwright@uottawa.ca



- Distributed Energy Resources

- Virtual Power Plants

- Advanced Metering Infrastructure

- Electric Vehicle Charging Infrastructure



New Paradigm in the Distribution

Distribution
feeders
Originally

Substation

Substation

Viaintenance crews need to disconnect from all sources of power, not just from the substatic



- DER Maintenance

Companies Involved in DER

+ DER Owner (small Generating

Company)
- DER Operator
- Control power output of DER " Many )
- Provide real time data on status of C".Qﬁﬁ‘;‘fg
DER liability

\\ issues /
f

o

+ Distribution System Operator
(DSO) \




DER Aggregation

>
DER Plant

Management
System

Diesel
Generator

>

>

DER
Aggregator

Combined Heat

and Power (CHP)

Telecommunications

Distribution/
Transmissio
n System
Operator




Wind Turbine Accidents (Global)

140

120

100

[m s}
=

60

Accidents in year

40

20

1995 []

1996 [
1997

1908 ]

2001

T
2 = g 8 8 8 8 585 8 8 2
oD [ ] o L ] - L] L | - — L] -
— o (] o od o o o od o o
Year

Source: http://www.caithnesswindfarms.co.uk/index.htm



http://www.caithnesswindfarms.co.uk/index.htm

Different Accidents from
Different Technologies

1970-2010 o

- Fatal accidents: 75
- Fatalities: 83

- Blade failure: 208
(caused damage at a

distance up to
1300m)

- Fire: 159 (too high for
fire department)

ce: http://www.caithnesswindfarms.co.uk/index.htm
- lce throw: 31 (Lrpq"'r



http://www.caithnesswindfarms.co.uk/index.htm

Zero Carbon Island

El Hierro in the Canary Islands 1,500 miles off the coast
of Spain.

World’s
first island to run off of 100 percent renewable energy.

- 11.5 MW wind farm
- 11.3 MW hydroelectric plant

- 5.7 MW solar thermal collectors and photovoltaics.



http://en.wikipedia.org/wiki/El_Hierro
http://en.wikipedia.org/wiki/El_Hierro
http://www.abb.com/cawp/seitp202/2445a8fea944fac8c125789b00507caa.aspx
http://www.abb.com/cawp/seitp202/2445a8fea944fac8c125789b00507caa.aspx
http://www.earthtechling.com/tag/wind-power/
http://www.earthtechling.com/tag/hydroelectric-power/
http://www.earthtechling.com/topics/renewable-energy/solar-power/

GreenStar Network —World’s First Zero Carbon Network & Cloud

Egypt
(SmanVillage)

USA (ESNet &
Cal¥i2)

Iceland
(NORDUnet) N nds
(SURFnet)



- Distributed Energy Resources

- Virtual Power Plants

- Advanced Metering Infrastructure

- Electric Vehicle Charging Infrastructure



Virtual Power Plants

= ———— 7 | can
| = g —— c
/ J increase
= R

A Y
| can reduce
demand.

+ Virtual Power Plants
- Distributed Energy Resources, DER
- DER Aggregators

- Demand Response, DR

- DR Aggregators



Spot Pricing

Electricity Market

Spot
Price/

System Operator

Spot ! Schedule
— Pricd
Virtual Power Plant, VPP
N\
Spot { Schedule
Price/

Distributed Energy Resources
Demand Response

- Spot prices may be announced days or hours

Py PR, |



Demand Response: Dynamic
riCl

e figure out when to
switch loads on and off
and announce our

We post spot prices
a few hours or a day
in advance..

ectric

Power
Utility Building.
" Airlines increase the ticket N
price as a flight fills up.

. . Power companies
EIeCtnC pOWGF COmpameS iIncrease the price as they
create a market for electric ~ “~-neartheir capacity limits.
power with
commercial/industrial building
managers.



Commercial/lIndustrial Customers
Smart Building Connection to the Smart

Ve

Electric
Utility

Gr

Access
Control

OpenADR
¢

Technology trends

A 4

Energy

Management
And Control

System
EMCS

BACnhet

\ Lighting

Control

- IP-addressable lighting

- EMCS becoming available for smaller

BACnet: Building Automation Control NETwork

buildings

HVAC |
Control Fire Detection
And Alarm
\
Power
Generation
Security
System
Smart Y
Elevators

“BACnet/WS Web Services Interface,” ANSI/ASHRAE Addendum to ANSI/ASHRAE Standard
135-2004.




Aggregators
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+ Aggregator

- Deals with many small/medium sized
companies



- Distributed Energy Resources

- Virtual Power Plants

- Advanced Metering Infrastructure

- Electric Vehicle Charging Infrastructure



Residential Customer Network
for Demand Response

Wind/Solar
Generators [ |

Electri
C

Utility hermostat H AN [

Smart
Appliance
S —
Air
Conditione

r

Water
heater

L Electric

Vehicle

‘ Pool ‘
Pum

NAN/HAN Gateway

ESP: Energy Services Portal: Zigbee terminology
ESI: Energy Services Interface: OpenHAN
terminology

AMI: Advanced Metering Infrastructure
HAN: Home Area Network
NAN: Neighbourhood Area Network




AMI: Advanced Metering

Residential
Customer

Ethernet

|7 Network
GPRS/CDM - 3G Cellular

Utility Control Aggregation Neighbourhood Area Smart Meter

Center Device Network, NAN
adinag DCdl e cdsule Juldae

notification; Water/Gas/Heat reading Voltage, current, phase for

Real time prices; Load Control; Load limits for non-payment of bill;

Software update

Source of photos: Aggregator, MCIS; Smart Meter, Pike Research BPL: Broadband over Power Line
House; buildsolarpanelenergy.com N-PLC: Narrowband Power Line Carrier




- Distributed Energy Resources

- Virtual Power Plants

- Advanced Metering Infrastructure

- Electric Vehicle Charging
Infrastructure



Charging Options




210 Grid Communications

need recharging to

: ~ i 70% by 8am. Il
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http://www.environment-green.com/Green_Cars.html

Green Energy Technology
Trends

David Wright
University of Ottawa
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The following is intended to present a broad, baseline

overview of risks inherent to businesses in your industry. It
DRAFT Renewable Energy = SOIar in no way depicts the entire risk profile of your firm, nor

does it represent the risks of any one specific firm. The

ability to transfer or mitigate risk is subject to change based
on market availability.

Baseline Risk Map

V Political Intellectual
E Risk Property
R ¢
=
I
T
Y Cargo /
Chemical
Transport
S
=
©
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=
Investment
Capital / = II"froduct
Tax Equi erformance
quity Warranty Tax_
Regulation/
Supply of Regulation
; Material Changes

Power
Purchase
Agreements

Low Medium High FREQUENCY

Marsh Renewable Energy Practice




. Risk of Loss — Severity and Frequency Loss Distribution

40%
35% 1
30% -
25% 1
20% 1
15% 1
10% 1

5%

0% -

Fire Snow Lightning Storm Theft Hail Arcing Malicious Others
Loads Damage

M Size of Losses M Number of Losses

Marsh Renewable Energy Practice
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Thank you for attending the
Ottawa Capital Connexions
Conference
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