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We respectfully

acknowledge that we are situated on the

Traditional Territories and Treaty Lands, in particular those of the
Mississaugas of the Credit First Nation, as well as the Anishinaabe
of the Williams Treaty First Nations, the Huron Wendat, the
Haudenosaunee, and the Metis Nation.

As stewards of
Toronto Region,

and and water resources within the Greater
Toronto and Region Conservation Authority

appreciates anc

respects the history and diversity of the land and

Is grateful to have the opportunity to work and meet on this

territory.

partnersinprojectgreen.com




Additional Resources

 yrnature.ca/acknowledging land
- edgeofthebush.ca
* native-land.ca

«  Text 1-855-917-5263 with your City and Province to learn whose
traditional territory you're on

(standard text messaging rates may apply)
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A Collaborative Space for All

Proposed Operative Values for ELC meetings:

Balance airtime to hear from as many voices as possible
Be curious and challenge our own assumptions and biases

Be open to building on each other's suggestions or taking the
conversation in another direction

We are here to tackle climate action as a community
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Agenda

8:30am — 9:00am Arrival and Networking

9:00am — 9:10am W elcoming Remarks, Introduction, & Updates from PPG
9:10am — 9:50am Sheridan College Presentation

9:50am — 10:35am Hamilton Community Enterprises Presentation

10:35am — 11:00am Q&A/ Discussion

11:00am — 12:00pm Sheridan College Tour

12:00pm — 12:05pm Closing Remarks

12:05pm — 12:30pm Networking and session end

partnersinprojectgreen.com




Introduction




Upcoming ELC Sessions & PPG Events

June 19th External event: The Canadian Circular Economy Summit presented by the

9:00am —-5:30pm  Circular Economy Leadership Canada (CELC) and the Circular Innovation
Council (CIC).

June 22nd Financing Net-Zero: Financial Institutions — learn about the funding available

1:00pm-4:00pm  from Canadian banking institutions from HSBC. The last of this series!

July 13th ELC technical webinar: Reducing Scope 3 Emissions

1:00pm — 2:30pm with Carbonzero. Please complete the pre-meeting survey if you haven't already.

August 17th ELC Roundtable- Renewables with Ferrero: join us online to hear from Jeremy
1:00pm-2:30pm LaFlamme as he shares information on their PPA (solar, wind farms and battery
bank). A calendar invite has been sent.

Please contact Julia Kole if you are interested in hosting an ELC Site Visits, have a presentation topic
suggestion or would like to present at a Member Roundtable this year

partnersinprojectgreen.com




Updates and Reminders

. Scope 3 feedback survey due June 29th
« This will help focus the content presented by Carbonzero to the ELC on July 13th

» Survey Link: https://partnersinprojectgreen.com/energy-leaders-consortium-tackling-your-scope-
3-pre-session-survey/

. Mississauga Climate Leaders Program application due June 30th

Be a part of their GHG Emission Reduction Plan Training, GHG Emission & Energy Efficiency
Site Assessment, and be featured as a Climate Leader

* For more information please go to hitps://www.thefutureisunlimited.ca/climate-leaders-program/

. NRCan GIFMP Track 2 and webinars

* Now accepting proposals from industrial facilities due July 31st, 2023. Webinars related to this
program coming soon; we will notify members when we get updates.

. We are looking to grow the ELC!

* Please help us connect with stakeholders or industry leaders you have connections with who
would be a great addition to the consortium.

partnersinprojectgreen.com p



https://partnersinprojectgreen.com/energy-leaders-consortium-tackling-your-scope-3-pre-session-survey/
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Today’s Presenters

Evan Green, Manager, Engineering for Sustainable
Development, Sheridan College

evan.green@sheridancollege.ca

Evan Green is leading a team of engineers to implement capital programs
addressing energy, water, and greenhouse gas management consistent with
Sheridan’s net-zero and circular economy goals. Evan holds a Bachelor of
Engineering from the University of New Brunswick and a Master of Sustainable
Energy Policy from Carleton University. He is a registered Professional
Engineeringin Ontario, Certified Energy Manager, and Certified Building
Commissioning Professional.

Sheridan


mailto:evan.green@sheridancollege.ca

Today’s Presenters

Jeff Cowan, CEO, Hamilton Community Enterprises (HCE)
|eff.cowan@hcetechnologies.com

For over 20 years, Jeff has enjoyed challengingthe status quo through creating
disruptive product strategies across the non-regulated Energy and
Telecommunication sectors for both start-up and Fortune 500 organizations.In 2015,
Jeff joined Hamilton Community Enterprises (HCE) as the Chief Technology Officer
and now serves as the President and CEO of HCE leadingits commercial operating
subsidiaries HCE Energy and HCE Telecom.

Jeff also holds the position of President and CEO of Hamilton Utilities

COMMUNITY Corporation and sits on the Mayor of Hamilton’s Intelligent Community
ENTERPRISES Committee. He holds a Bachelor of Engineeringand is a licensed Professional
Engineer in Ontario.

g HAMILTON
I
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Sheridan'’s District Energy Journey
ELC District Energy

Evan Green, Sheridan College
June 15, 2023
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Organizational Outlook

Policy Driven Policy Compliant Self-Directed Policy Driver

Incremental Stretch Breakthrough Transformational

Reactive Managing Proactive Revolutionary

Sheridan | &

sheridancollege.ca
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Efficiency Reliability

50% Reductionin Source
Energy Consumption

Economics * N Environment

7% Internal | 40% Reductionin
Rate of Return Carbon Emissions

Role Model Curriculum

Sheridan | &

sheridancollege.ca
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Trias Energetica

The Trias Energetica concept:

the most sustainable energy is saved energy.

Reduce the demand for energy by avoiding waste “ Eff|C|ent Use
and implementing energy-saving measures. . -
-~ Active Management, Engagement & Efficient

I Structures
Use sustainable sources of energy
instead of finite fossils fuels. “ Efficient Distribution
-~ Heating, cooling, gas and electricity
Produce- and .
fossienaryuse Efficient Supply
orcibe “ —  Conventional on- and off-campus

— Clean & Renewable

Sheridan | &

sheridancollege.ca
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METERING
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BUILDING ENVELOPE

Get
Creative

Sheridan

sheridancollege.ca
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BUILDING AUTOMATION
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Standards for
New Buildings

Sheridan | &
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DISTRICT ENERGY SYSTEMS

Conventional Heating

Sheridan | ¢aie

sheridancollege.ca
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DISTRICT ENERGY SYSTEMS

Conventional Heating

Sheridan |

Reheat Coll Separated Slide in Fiter Frames w/

From Evaporator 6" Maximum Internal Capacity,
< Plus 4" Maximum External Capacity
\
Microprocessor Based Control \, 2" Solid Double Wall w/ A
w/ Easy to Read Human Interface 3 Foam Insulation Y

/
Refrigeration

Capacity
N\,

Controller -
Available Auxiliary
. \ \ Cabinet for ERV,
/ \ \. Powered Exhaust,
Optional \ Electric Heat Options
Direct Drive or Belt Drive o=crditic Intertaced
Plenum Fan w/ Slide Out \ e Evaporator Coll
Service Access w/ Stainless Steel
High Tumdown Drain Pan
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DISTRICT ENERGY SYSTEMS

Conventional Heating

RETURN ATR

OUTDOOR AIR\

MIXING SECTION

COOLING COIL

REHEAT COIL

FILTER
PREHEAT COIL

BAG FILTER

FAN
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DISTRICT ENERGY SYSTEMS

Low-Temp Hydronic Heating

Sheridan | &
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Sheridan Hazel McCallion Campus

DISTRICT ENERGY SYSTEMS
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District Energy Systems

End-to-End System

Sheridan | &
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Biomass transported
to district heating plant |

i The hot water js directed

from the district heating
plant to houses via a
closed piping system

Cooled water

The cooled water returns
to the district heating
plant to be reheated

Industries

Commercial
properties

sheridancollege.ca
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Pre-Insulated Piping Systems (isoplus)
European Standard




3G District Energy Networks
European Standard
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DISTRICT ENERGY SYSTEMS

Pre-Insulated Pipe Systems
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DISTRICT ENERGY SYSTEMS

Pre-Insulated Pipe Systems

Sheridan | &
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Energy Distribution
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DISTRICT ENERGY SYSTEMS

District Energy Architecture?

Sheridan | &

sheridancollege.ca
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Energy Supply
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Energy Supply
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Building Service
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Steam to Hot Water Conversion

Sheridan | &
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Steam to Hot Water Conversion

Primary (District Energy) Side

.

- 4

Supply (82C/180F) Return (52C/126F)

Sheridan | &

Supply (62C/144F)

Return (50C/122F)
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Town of Oakville working with Sheridan to
tackle greenhouse gas emissions

2 institutions working to create Community Energy Plan
NEWS Feb20,2018 Oakville Beaver

— QOakville’'s —
Community
Energy Plan

Did you know?

How much do we spend on energy in Oakville? Per cent of money spent on energy

Diesel 8%

Natural Gas: 16 % \ Stays in Oakville: 20 %
Oakville's Community Energy Plan will help the
town, residents and businesses work fogether
to reduce energy costs and greenhouse gas
emissions while strengthening the local economy
and building an affordable and reliable energy

future.

Oakyville's Community Energy Plan is being
developed in partnership with:

&\ Qakville's
* Energy (3 OAKVILLE
. Task Force

Community-drven energy solutions Shel‘ldal‘l

Total of $620 milical

At least S500 milion leaves our comimuni

ty

Sheridan | &
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Community Energy Plan BN RRANFTO

Goals

s Support “Brampton 2040 Vision”

= Environment — Support Federal Climate Goals
= Cut GHG emissions by 50% by 2041
= Be on track to cut GHG by 80% from 1990 levels

= Economic — Positive Economic Development
= Energy investments meet acceptable risk-adjusted returns
= Energy costs will be competitive compared to comparable Canadian and US communities
= Generate incremental high-quality employment

= Enerqgy Efficiency — Global Best Practice
= 50% below 2016 level by 2041

= Energy Reliability / Resilience / Flexibility
= Energy systems will meet the challenges of changing user expectations, climate
uncertainty and new technologies

Garforth Internationaltl Competitive Communit Sheridan




Developing Integrated CEP Scenarios

Simulation Elements

= Efficiency of new homes

= Efficiency of new C&l buildings

= Efficiency of existing homes

= Efficiency of existing C&l buildings

= Efficiency of industry

= District Energy Areas - Densification
= District Energy Areas — Greenfield Neighbourhoods
= Renewable solar heat generation

= Renewable electricity generation

= Transportation mix and efficiency

= Ontario grid generating mix

= Natural gas network source mix

Simulate Integrated Solutions — Not a Buffet B3 sl E1s JE4




" . BRAMPTO
Brampton Simulation — Reference Case iy

GHG Emissions by Sector

Scenario 3: Efficiency -Including DH - 300 MW PV : GHG Emissions by Sector- CEP Brampton- 2016 to 2051

5,000
Marginal Electricity Grid GHG-Index Building Eficiency Relerence Solar thermal included
Decreasing GHG-Index Gas industry Eficiency Reference
Trarspofation Eficiency Reference

GHG Emissions in 1,000 metric tons per year

D/OCAP

2016 2018 2020 2022 2024 2026 2028 2030 2{!32 2034 2[’]36 2033 2040 2042 2044 2048 2048 2050

— Residential WS |npiiyfonal SN Commencial S Indystrial Cther = Transportation == == Bage Case Tolal s Sceannio Balance

{ arl'r:rtll Inlcrnatmnal lle Sheridan “':,t tive

Ty P v St Tony

*Updated 2018-09-11



: : J BRAMPTO
Brampton Simulation S AR

Aggressive Case

Existing Home & Building Efficienc%/
= Increase share of retrofits to 90% with 20% more efficient packages

= New Home & Building Efficiency

= Encourage 5% efficiency above code

= Industrial Efficiency
= Encourage all industry meet global-bestpractice of 1.5% per year

= District Heating
= Increase market shares to near 100% and accelerate use of latest CHP technologies

= Solar Thermal
= Doubletargeted share to 20%

s Solar PV

= Increase total installed capacity to 400 MW

= Transportation Energy
= Encourage double use of electric vehicles and mass transit
= Designneighbourhoods and policy even more intensively to encourage walking cycling and LEVs

Is This What is Needed to Meet 20507 Sheridan

*Updated 2018-09-11



L. BRAMPTO

Brampton Simulation — Aggressive Case

GHG Emissions by Sector

Scenario 3: Efficiency - Including DH - 400 MW PV : GHG Emissions by Sector- CEP Brampton- 2016 to 2051

5,000
Marginal Electricity Grid GHG-Index Building Efciency Aggressive Solar thermal incuded
Decreasing GHG-Index Gas Industry Eficiency Apgressie
Trarspotation Efcasncy Apgressive
4,000 4

___-"""-——-—..——---—.—----.—.-..-_-_
—
-

-
.-_.-"-'
-

3.000

%

GHG Emissions in 1,000 metric tons per year

:

FED/OCAP

ﬂ" T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2006 2018 2020 2022 2024 2036 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

N Residential S |nstiutonal S Commercial S ndustrial Cther = Transportation == == Base Case Tolal s Soeanio Balance

Garorth Incenstiona e Built EnvironmentIs Net-Zero GHG Sheridan | 7.

Energy Producimvily o




. : 7 BRAMPTO
Brampton Simulation S

Summary

= Simulation facilitates robust community discussion of
measures and outcomes

= Informed by analysis not opinions
= Identified pathway to meet Community and Federal Targets
= Credible trajectory to “Net Zero” Emissions

= Represents complete transformation of energy use and
supply for City

= Prerequisite to develop meaningful Final Community Energy
Plan

Garforth International lle
Eneray Prodec v Soimtion

Sheridan |-
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Thank You!

"‘ ‘\-'

/ ’
S

Evan Green, P.Eng., CEM, CMVP, CBCP

Manager, Engineering for Sustainable
Development

k evan.green@sheridancollege.ca

= . Linked [
‘ P! | o - .

sheridancollege.ca
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HAMILTON
COMMUNITY
ENTERPRISES

Connecting to
a better future,
today.

Thermal Energy & Energy
Harvesting as a Pathway to
Net-Zero

Jeffrey Cowan - jeff.cowan@hce.net
Josh Fitzpatrick - jfitzpatrick@hce.net




The Drive to Net-Zero
Crisis Drives Change
O Post Pandemic Expansion / Inflafion '

d Energy and Technology Disrupfion

d Climate Change

d Canada’s 2030 Emissions Reduction Plan Tabled in Parliament
= Targets 40% to 45% reduction below 2005 levels by 2030 and Net-Zero by 2050
= A minimumreduction of 283 Mt is required to meet 2030 Target

= Only 9 Mtwere achievedin the period 2005 to 2019 (14 years)



The Evolving Energy Landscape

Today'’s Power Market Tomorrow's Power Market

Centralised  Predictable  Vertically integrated ~ One way Distributed Intermittent Horizontally-networked  Bi-directional

Wind  Photovoltaic
Generation : (N Internet of Things Regulation-driven
Generation & : AT
(loT) decarbonisation

Cyber Maturity of
Transmission SECUrILY Sensors and Energy renewables
Electric mobility Self healing Networks controls efficiency
Cloud platforms Wind, Solar
Transmission . _
5G connectivity E-mobility Biofuels and

Energy-as-a-
8y biochemicals

Cognitive/Robotic Service

automatic Fuel cells and Geothermal

microturbine

Advanced technology Large-scale

ana[\/n(g Drones/Robots/ storage
Cobots

Blockchain

Distribution
Portfolio adjustment/
market consolidation

Home automation

o Augmented reality
Distribution ‘5 ity

| Source: Deloitte
Smart cooling

End customers & heating

Source: Deloitte

HCE is uniquely positioned to benefit from this transformation occurring in the energy sector




Building Heating Must Be Addressed to Lower GHGs

Sector Greater Toronto-Hamilton Area Hamilton GHG Emissions

GHG Emissions

v

Buildings i <

__ | .

Transportation a

Heat{mg :

Industry

Waste T —

Agriculture

Total 100.0% 100.0%

Challenge for Hamilton

a Tackle GHG emissions from Industry and not simply see a
rebalance of GHG emissions from Buildings and Transportation


https://app.powerbi.com/groups/me/reports/a8a1ae9d-4d92-48e5-876b-7efd56f13c4a/ReportSection0edb1161d14a9839e1dd?pbi_source=PowerPoint

[@ The 3 C Pathway to Net-Zero Carbon

CONSERVE
Reduce the Use Energy Integrated Eliminate
Demand for Effectively Energy Fossil Fuel

Energy Networks Source



Conserve
E@ Conservation and Optimization

Get the most out of every unit of Energy

0 Conservation
= Use |less Canadian Energy Utilization

d Increase Efficiency
= High-efficiency Heating — gas & electric
= Heat Pumps for Cooling

d Energy Sharing / Harvesting
= Cooling as a source of heating
u |ﬂdUS'IT|CI| R@SldUOl HeCI'I' Source: Canadian Energy Systems Analysis Research —

Ontario’s 2013 Energy Systems

d Seasonal Storage
= Heat harvested in summer stored for winter use



Conserve - Downtown District Energy Network
20% GHG Reduction Through Demand Side Management

Building Requirements:

A setpoint | BB Construction — Building needs thermal mass
Consors | —)y = Size — better as building size increases
PASIO e Contuou BAS/BMS Controls
BAS/BM Building Zoned HVAC with VFD Drives
el ° e Periodic occupation (not 24hr)
Inside temperature can vary over 24 hr period

Supervisory Independent Building More SaVingS for heating and COOIing

System Control

Weather

Benefits:
Energy Savings — 15% to 20%
Decreased carbon footprint
Increased occupant comfort Levels of Data Collection:
Energy dashboard output &
Fail-safe independent BAS/BMS operation

“ 1o
rdih-

How: Elte

+ Considers thermal mass of Building

. OCCU pancy Of BU|Id|ng BAS/BMS Minimum Maximum Building
10T 10T Network

+ Weather predictions used Sensors Shroud
« Employs variable price of energy (if available)

Increased Control Capability / Benefits




Connect

The Building Heating Opportunity

High Temperature (100C)
Hot Water Network

Energy Sharing
Making the most of every joule

= Maximize utility of Energy

= Utilize heat from cooling
» Use industrial residual heat

=  Minimize waste

Supplementto existing hot water
heating systems

Absorption cooling heat source

Low Temperature (30C)
Warm Water Network

= Supplementto new medium

temperature hot water systems
with heat pumps

= Alternative to geo-exchange



Connect
@ Integrated Energy Networks

d Highway for energy — able to fuel switch - future proof

d No technological challenges

Great distances can be served (> 50 km)

Large markets can be serviced

Data / Digitization transforms solution to 215t Century

Biggest challenge will be resourcing talent

L Lower cost to decarbonize

d Infegrated electrical, data and thermal networks

J Complementary - use electricity where best suited — not universally
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Connect future single S
building customers to j

larger DES network

Connect

Future of District Energy in Downtown Hamilton

A low-carbon Energy Approach to Growth

Connect HCE nodesto

, — - =-- =~ ve—-ol larger DES network
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Interim viable business model to support District Energy node
development

Over time the aggregate load supports interconnection

Provides built in demands for Bayfront Heat recovery, supporting the
business case

Long-term strategy can be realized more effectively if buildings become
DES connection ready in the short and medium terms

Densification will positively contribute to this strategy in the long term

Connect HCE single
— building customers to
larger DES network

This is not a departure fromHCE's
current Business Model. It is an
evolution to enable long-term

strategic growth.



Connect
Provide premise-based, low-carbon and renewable high-efficiency
building heating and cooling

Focus On:
A Energy as a Service —agnostic to Low Carbon Technology

New Construction greater than 40,000 sf (competitive)
Not Geographically constrained

Buildings/Customers come first — networks follow

O O 0O O

Discrete Buildings >>> Campus Systems >>> District Systems >>> Industrial

Residual Heat

O

Low Carbon transition path from today



Convert
[@ Get the Most Out of Every Joule

2018 Hamilton Chamber of Commerce Study

Challenge: Reduce GHG emissions in Canada’s Industrial Heartland

h

Strategy: Engage businesses and industries fo develop and implement solutions

o

Opportunity: Unlock additional value from Hamilton'’s Bayfront

¥

Industrial Residual Heat is
approximately 4 million GJ/yr.,
enough to heat roughly 45,000
homes or 80,000,000 sq ft for a
year

Results in a carbon offset of

approximately 200,000
1CO,eq/yr.

hamilton

chamber of commerce
your voice in business

overy Project

An Initiative of the
Hamilton Chamber
of Commerce

chamber o commerca .:0 HCE Energy Inc. HOPA



Convert
[@ The Value of Industrial Residual Heat

Swedish Example

Q Oresundskraft, the local Energy Supplier for Helsingborg, supplies almost 100%

renewable low-carbon heat to homes over a 70 km integrated energy network

Q 50% of Swedish home-owners are connected to District Energy

Q 35% of Helsingborg's thermal energy comes from a local plant of a global

chemical producer - Kemira

O Kemira has been supplying heat to Oresundskraft for over 40 years and credits this

revenue stream for keeping the plant there and keeping it competitive



Energy Harvesting Feasibility Study energy—
[@ HCE’s Vision to Decarbonize Building Heating harveshng

initiative

®* HCE has launched a year-long study that will dive into
the technical feasibility and commercial viability of DY CONTRIBUTOR
harvesting residual thermal energy from Hamilton’s

: COMMUN
Industrial Bayfront as a source to heat all types of NTERPR

buildings, new and old

®* The Study is funded by a public-private sector group that
includes ArcelorMittal Dofasco, Enbridge Gas, Federation
of Canadian Municipalities, Hamilton Community
Enterprises, Hamilton-Oshawa Port Authority, Slate Asset ArcelorMit _— PR -
Management, and The Atmospheric Fund. ppoRTES



Convert
Energy Harvesting Project Principles

What does Project Success mean to Hamilton’s Stakeholders?

O Energy Distribution System needs to be an Independent Commercially

Viable Business
O Business Case forresidual heat collection and use

d Value Received for Residual Heat supply - $$, Carbon Credits, Cold Water,
Energy

d Complementary and Incremental to present efforts

O Sustainable Enterprise



Convert
Energy Harvesting Feasibility Study

Broad-Based Involvement

d Hamilton Chamber of Commerce

O Professional Consultancies— Technical and Business
O Mohawk College

a McMaster University

O Suppliers

O Consumers

L Hamilton Decarbonization Hub



Convert
Energy Harvesting Feasibility Study Funding Partners

Funding Partners in Study
OHCE (55 gommutiny

dEnbridge Gas é)
AN

L ArcelorMiftal Dofasco  arcelorMitial

HHHHHHHH

TTTTTTTTTTTTTT

dThe Atmospheric Fund

U Federation of Canadian Municipalities



Convert
The Building Heating Opportunity

Hamilton
Pier 7&8
Collective
Arts Brewing

Bunge
Hamilton
Oshawa
Port
Authority

Hamilton-
Wentworth
Detention

Barton Tiffany Confih

Development

Hamilton Health
Sciences
Hamilton

Bus Garage Al

Liquide
Hamilton
Downtown

MAP LEGEND: Thermal Supply Thermal Demand Thermal Network

Stelco Hamilton
Works

Arcelor Mittal
Dofasco

National
Steel Car

Arcelor Mittal
Dofasco




Covert
Energy Harvesting Feasibility Study

Benefits of Study

d Action on the decarbonization of Building Heating

A Aligns with a phased transition to renewable energy sources.
O Market for Industrial Residual Heat developed

Q Supports the role of local industry in Hamilton

d Complements current efforts

0 Hamilton Decarbonization Hub

Decarbonization / Circular Economy / Energy Equity and Security



[@ Get the Most Out of Every Joule

2022 Study by HCE and McMaster Institute of Energy Studies (MIES)

Challenge: Reduce GHG emissions of DES at McMaster Innovation Park (MIP)

L 2
Strategy: Implement MIES’s Patented ICE-Harvest Methodology at MIP
¥

Opportunity: Reduce GHG emissions using only existing equipment




Get the Most Out of Every Joule
Lessons Learned

Grid On-Peak

> 50% of Energy
Lost as Hea during
Generation

Carbon-Based Power
Generation

Grid Off-Peak

Curtailed due to
Low Demand

Renewable Power Generation

Heating & Cooling

100% of Energy
Lostas Heat
during Cooling

Cooling and Carbon-Based
Heating

During on-peak times, natural gas power
plants are dispatched, and Ontario’s grid

becomes carbon intensive.

More than 50% of the energy is lost as

heat from these power plants.

During off-peak times, demandis so low

that renewable sources must shut down.

Buildings are heated with natural gas

and cooled by electric chillers.

All thermal energy rejected by chillersis

lost through cooling towers.



Application
ICE-Harvest Methodology

Integrated Community Energy & Harvesting (ICE-Harvest) Methodology:

d Integratesthermal and electricalenergy systems, improves energy utilization

& reduces GHG emissions
d Fuel switchesin real-time based on the electricity grid

d During peak periods, on-site cogeneration produces electricity and heat,

displacing only carbon-based grid power

d During curtailment periods, renewable grid poweris used by on-site heat

pumps to harvest heat from cooling processes

Qd Short-term and seasonal thermal storage bridge gaps betweendemand

and supply of heat



Application
ICE-Harvest Methodology
Conventional Boiler ICE-Harvest

Heat harvested from on-site peaking power plant- ICE-Harvest
I Heat from thermal storage- ICE-Harvest
I Heat from boiler- ICE-Harvest

. I Heat from boiler-Conventional ) ‘ Heat from harvested cooling process- ICE-Harvest

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

d The ICE-Harvest system reduces the heat from boilers by over 6%



Application
ICE-Harvest Methodology

Cooling Process Heat

Residual cooling process heat- Conventional
’IResidual cooling process heat- ICE-Harvest
EZZZ]Stored harvested cooling process heat- ICE-harvest

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Power Plant Heat

I Residual from grid peaking power plant- Conventional

70707 Residual from on-site peaking power plant- ICE-Harvest
=227 Stored harvested from on-site peaking power plant- ICE-Harvest

Used harvested from on-site peaking power plant- ICE-Harvest

NN
SRS

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

A The ICE-Harvest system reduces residual heat from power generation by 80% and

residual heat from cooling by 26%



Application
ICE-Harvest Methodology

Conventional Boiler ICE-Harvest

I Electricity GHG emission - Conventional I Electricity GHG emission- ICE-Harvest
Boiler GHG emission- Conventional Boiler GHG emission- ICE-Harvest

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Q The ICE-Harvest system reduces the GHG emissions of the site by 92%



Application
ICE-Harvest Methodology

In Summary:

Q Applying the ICE-Harvest Methodology at MIP achieves a 92% reductionin annuadl

GHG emissions with only existing equipment

O Operating this way also reduces peak demand on the electricity grid and

increases the use of renewable sources

A The ICE-Harvest system provides an easier path 1o Net-Zero, minimizing additional

investmentin carbon-free technologies
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Q&A and Discussion

- Update the group on recent achievements
- Relay ongoing projects

- Bring forward current opportunities and challenges

partnersinprojectgreen.com J



Sheridan Facility Tour




Closing Remarks




s Partnersin %
Project Green =

A Program of Toronto and Region Conservation Authority

Thank You!
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