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District Energy Systems

What is District Energy?

1.

District Energy (DE) systems circulate thermal energy
from an energy source to buildings for heating and
cooling through a grid of underground pipes.
Typically, buildings have central heating systems
(boilers, chillers, heating towers, etc.). However, in a
DE system, heating and cooling for multiple buildings
is powered by a centralized system.

Larger-scale, higher-density areas, such as downtown
areas and post-secondary campuses, are likely to be
the most suitable environments for DE systems
because of their higher building density and energy
use density, enabling DE to meet the needs of more
customers.

First-generation DE systems operated using high
temperatures and often used fossil fuel combustion to
generate the steam for the system. The introduction of
decarbonization has led to newer, lower-carbon DE
systems, often using lower temperatures to achieve
greater efficiency.

Emerging fifth-generation systems can have an
operating range of between zero and 30 degrees
Celsius. These lower temperatures increase energy
efficiency and make it more feasible to access

renewable heat systems.

District Energy Systems

6.

DE systems either include a centralized energy centre
or a thermal ambient loop. In a system with a
centralized energy centre, all heating and cooling
is generated at the energy centre, and buildings
exclusively receive thermal energy. However, in a
thermal ambient loop system, there is the potential
to integrate multiple low-grade energy sources, and

buildings both receive and export energy.

Why District Energy Matters to

Municipalities

7.

DE systems can be powered by low-carbon thermal
energy sources such as geoexchange, sewage heat
recovery, and waste heat from neighbouring sources,
thereby making these systems effective tools for
decarbonization.

DE systems have long lifespans, with distribution
pipes lasting over 50 years. Their long lifespans,
coupled with their emissions reduction potential, can
support municipalities in meeting long-term climate
fargets.

Multiple renewable energy sources can be
incorporated into modern systems, resulting in
increased reliability.

|dentifying District Energy

Opportunities

10. Municipal planning data on projected growth

11.

12.

13.

patterns (over 25-50 years), and the expected density
and timing of new growth, can help identify the most
likely potential sites for DE systems.

Existing energy consumption data can help
identify areas of high density, where DE systems can
be expanded.

High energy consumption and density can also be
determined using Geospatial data.

Information on municipal infrastructure, such as
sewer heat, wastewater treatment plants, data centres,
etc., can inform potential opportunities for heat
recovery. In the EU, municipalities are required and
supported to undertake thermal heat mapping to
identify opportunities between waste heat sources and
DE systems.
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Implementation Tools

14. Feasibility studies can support the business case for
DE by providing greenhouse gas (GHG) emissions
reduction estimates, expected timeframes, and
preliminary cost estimates.

15. To support DE uptake, municipalities can advance
green development standards to drive lower carbon
considerations within new developments, employ
mandatory measures such as connection bylaws in the
potential DE service area, and/or require DE
connection as a condition for municipal land sales.

16. Municipalities can incentivize DE implementation by
offering increased density, space reallocation
(reallocation of mechanical systems space to saleable
units), and accelerated permitting processes for
developers who consider DE in new projects or
ensure new buildings in a potential DE catchment are
DE-ready.

17. Voluntary tools include municipal requirements for DE
studies within Planning and requesting access to
information such as energy benchmarking.

18. Internally, municipalities can advance policies that
mandate the integration of municipal-owned facilities
into the DE system. Anchor tenants are often critical to
helping to secure the needed energy use to make a
business case for a DE system.

19. Education and outreach on DE systems are crucial for
generating buy-in across stakeholders.

20. Ensure alignment between green development
standards and DE opportunities. For example,
recognizing a connection to a low-carbon DE system
(or a DE system that has made commitments and has
a plan for decarbonization of their system) as
compliance towards GDS energy/emissions metrics
requirements.
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Ownership Models

22. The key elements of ownership models are
development, operations, governance, and ownership
over assets.

23. There are several publicly owned and operated DE
systems in Canada, such as Markham District Energy,
Vancouver Neighbourhood Energy Utility, Surrey City
Centre and Hamilton Community Enterprises.

24. However, given the high upfront costs associated with
DE system construction, municipal debt limits, and the
presence of multiple competing priorities for
municipal capital funds, municipalities are challenged
to use their capital reserves or take on debt for the
advancement of DE systems. Therefore, there is often
the need to partner with energy developers and seek
private sector financing to advance DE systems.

25. For example, the City of Richmond partnered with
Corix Utilities to design, build, finance and operate
the Richmond City Centre DE system, while the City,
through their wholly owned subsidiary Lulu Island
Energy Co. (LIEC), would own the infrastructure. For
more information on the concession agreement
between LIEC and Corix Utilities, see here.

26. Hybrid models can accommodate various
combinations of entities, leading to varying roles
across systems. Each role may consist of multiple
entities, including, but not limited to, municipalities,
thermal energy utilities, and electric utilities.

27. Under fully private systems, a private entity is
responsible for all roles, from ownership and
governance to development and operations. For
example, Enwave Energy Corporation owns and
operates Downtown Toronto’s DE system.

28. When evaluating different possible ownership
models, it's important to consider who owns the GHG
attribution and ensure that GHG reductions can
contribute to municipal GHG reduction targets.


https://luluislandenergy.ca/wp-content/uploads/2019/04/CITYHALL-6160159-v1-City_of_Richmond_and_Corix_partner_on_City_Centre_district_energy_program.pdf

28.
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A primary barrier to securing private investments in
new DE systems is load risk. If the infrastructure gets
built, how does the system ensure the required
customer connection? Especially when it is competing
against a subsidized fossil fuel energy system. Options
to address this risk include requirements to connect as
part of planning approvals for new developments,
energy and emissions requirements, or green
development standards to drive lower carbon energy
considerations, and transparency on short- and longer-

term price risks and stability.

Challenges

29.

30.

While incorporating multiple energy sources into DE
systems increases reliability, it also intfroduces more
stakeholders, thereby increasing complexity in system

management and project coordination.

However, the value of DE systems over building-level
systems is that they can bring in waste heat from a

variety of sources and achieve an efficiency of scale

that is unlikely to be achieved at the building scale. The

challenge of securing that efficiency of scale benefit is
that it often occurs once the system reaches a certain
size. Therefore, there is a longerterm investment play
and value proposition that DE systems provide over
building scale solutions, but that efficiency of scale

benefit tends to occur over the longer term.

31.

32.
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While incorporating multiple energy sources into DE
systems increases reliability, it also intfroduces more
stakeholders, thereby increasing complexity in
system management and project coordination.
However, the value of district systems over building-
level systems is that they can bring in waste heat
from a variety of sources and achieve an efficiency
of scale that is unlikely to be achieved at the building
scale. The challenge of securing that efficiency of
scale benefit is that it often occurs only once the
system reaches a certain size. Therefore, there is a
longer-term investment play and value proposition
that DE systems provide over building scale
solutions, but that efficiency of scale benefit tends to

occur over the longer term.

Upfront capital investment and the time frame
between that infrastructure investment and the
customer connection are one of the most challenging
aspects of DE implementation. If the infrastructure is
installed but the development is only built and
occupied 5 years later, the time lag between
investment and revenue places a significant
economic burden on the DE system’s profitability.
This is different from how fossil fuel infrastructure is
paid for, whereby fossil fuel infrastructure is
provided free to new developments because it is
paid for via a subsidy from the rate base, and the
rate base is only paid back for that upfront
investment over a 40-year time frame via customer
delivery charges. DE systems do not have access to a
provincial rate base that can subsidize the upfront

capital investment.
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33. Existing buildings pose an even bigger challenge
regarding DE infrastructure costs and uptake. For
example, with existing buildings all having different
time frames for when their HVAC systems come up for
renewal (the most cost-effective time for a building to
connect to a DE system) means that there is a gap
between when the infrastructure investment is required
and when revenue from connection takes place.

34. In addition, there can be some technical challenges
that may need to be overcome, such as the fact that
many existing buildings have poor building envelopes
and are designed to be heated via hightemperature
heating systems and retrofitting existing building
envelopes to accommodate low-temperature heating
systems can be a significant cost.

Case Studies

City of Edmonton District Energy Strategy

35. The City of Edmonton used screening and
prioritization criteria to identify DE opportunities. Their
criteria included: expected thermal energy demand
density of the area; timing of growth; presence of low-
carbon sources; presence of potential anchor tenants;
and municipal authority/ambition to implement DE
policies.

36. Fifteen opportunity areas were identified and assigned
a priority level. A total of 5 opportunity areas were
identified as nearterm and high priority.

37. Using this data, the City developed a District Energy
Strategy as part of their Community Energy Transition

Strategy, and it spans from 2024 to 2050 onward.

39.
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The City will undertake feasibility studies in high-
opportunity areas and will evaluate public-private
partnerships (P3s) that may best suit the Alberta
regulatory framework. Based on the evaluation, they
will determine the preferred model and take steps
toward P3 procurement (i.e., more detailed project
screening and value for money analysis).

Markham District Energy (MDE)

40.MDE is a municipally owned district energy utility

41.

that operates two DE systems within the City of
Markham. The system includes 50 km of DE pipes
and collectively provide heating and cooling to
approximately 13 million square feet across 230
buildings and are steadily growing. At present the
MDE system uses mostly fossil fuels for heat
generation but has secured a $ 135 million
investment from Canada Infrastructure Bank to
expand clean energy projects in the City of
Markham.

To achieve MDE's net-zero by 2050 target, there are
multiple ongoing low-carbon projects. This includes
a large wastewater energy transfer (WET) project, as
well as a 4MW heat recovery heat pump to recover
waste heat from the cooling system and put it back
into the DE system.

Kitchener District Energy System

42.

43.

Kitchener's natural geography allows for the use of
an open loop geoexchange system that extracts water
from underground aquifers. The water drawn from
the aquifer maintains an approximate temperature of
8 degrees Celsius. Having a consistent year-round
temperature results in highly efficient heating and
cooling.

The projected gross floor area for potential
connected buildings reaches about 11.5 million
square feet, with the system projected to yield over
36 megawatts of heating capacity and approximately
11,400 tons of cooling.


https://www.edmonton.ca/sites/default/files/public-files/District-Energy-Strategy.pdf?cb=1753889666
https://www.edmonton.ca/sites/default/files/public-files/EnergyTransitionStrategy2021-04-20.pdf?cb=1753906842
https://www.edmonton.ca/sites/default/files/public-files/EnergyTransitionStrategy2021-04-20.pdf?cb=1753906842
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Lakeview in Mississauga

43.

44.

45.

46.

47.

48.

In 2009, DE was identified as a strategic action for
future consideration in the Strategic Action Plan. In
2013, a screening study was completed that identified
top nodes for DE in Mississauga. This study yielded
several potential candidates, ranking the downtown
core as a priority, mainly because of the density, the
significance of the area, and the presence of Square
One as a key anchor client.

The 2019 Climate Change Action Plan included an
action to complete a feasibility study for DE in
downtown. In 2021, the City of Mississauga received
funding from The Atmospheric Fund and hired FVB to
complete a feasibility study. The feasibility study found
that the DE system could reduce greenhouse gases by
approximately 90% compared to traditional standalone
systems.

The system is being built in 6 phases and is expected
to be completed over the next 30 years. Phase 1 A is
focusing on municipal buildings and Sheridan College
buildings (Sheridan College has DE-ready buildings
and is working with the City to advance the low-carbon
heating and cooling DE system).

A preliminary cost estimate for the complete energy
system is around $400 million, based on 2022 dollars.
The primary source for low-carbon energy during
phase one is geoexchange, and future phases will
consider other carbon sources like sewer heat recovery
and electric boilers.

Recommended next steps for the project include
creating standards for new buildings to prepare for
district energy systems and progressing with detailed

design work for the corridor’s needed infrastructure.
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Additional Resources

48.

49.

50.

51.

52.

District Energy Webinar Series: Ownership Models

District Energy Webinar Series: Ottawa’s ESAP

Project

Low Carbon Energy Systems 101 — District Energy

States of Evolution Webinar

District Energy in Downtown Mississauga Webinar

Building Low Carbon Communities: Decarbonizing

Residential Energy Systems Webinar

Contact: Lauren Patterson, Program Coordinator

Email: Ipatterson@cleanairpartnership.org


https://youtu.be/KYrjkMLxL-Y
https://youtu.be/9nySA39Dteg
https://youtu.be/9nySA39Dteg
https://www.youtube.com/watch?v=Nk3SpPyBlR8
https://www.youtube.com/watch?v=Nk3SpPyBlR8
https://youtu.be/qiyoiuDRpOA
https://youtu.be/89PuCAiSBvY
https://youtu.be/89PuCAiSBvY

