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1 System Description 

Enwave is a leading provider of innovative, sustainable energy services. Enwave owns and operates district 

energy systems in several North American cities, including North America’s largest district energy system 

serving downtown Toronto, Ontario, Canada.  The Enwave District Energy System (EDES) in Toronto, 

shown schematically in Figure 1, provides efficient heating and cooling to many of the downtown buildings 

and landmarks in Toronto, and is actively developing projects and improving operations to reduce carbon 

emissions. Recent projects exhibiting this commitment include:  

• The development of new heating water systems, including construction of a 1.6 km tunnel to 

connect Enwave’s Eastern Expansion to a new heating plant featuring heat pumps, and 

construction of a new 1.4 km open-cut network of piping from Toronto’s downtown core to 

the Western Expansion (anchored by the 2.0 M gallon thermal storage system at The Well). 

• Replacement of the original 42,000 tons of Deep Lake Water Cooling heat exchangers with 

new, more efficient, lower pressure drop heat exchangers to reduce Enwave’s 

energy intensity. 

• Upgrade of critical electrical infrastructure at Enwave’s main cooling plants to increase 

resiliency and facilitate future implementation of additional low carbon heating and cooling 

assets. 

 

Figure 1: Simplified Diagram of the Enwave District Energy System 
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Enwave and the various predecessor organizations have provided district heating services in Toronto since 

the 1950s. In 1997, Enwave expanded to offer chilled water service to Toronto customers, and in 

2004 Enwave and the City of Toronto commissioned the Deep Lake Water Cooling system (DLWC). 

Toronto’s DLWC system is the largest renewable lake source cooling system in North America. Enwave 

has recently replaced the original 18 pairs of DLWC heat exchangers with 18 new heat exchangers to 

reduce pumping energy, and is currently constructing a 4th Intake which will increase cooling capacity by 

approximately 26,000 tons – the equivalent of 40-50 large commercial buildings. 

The EDES serves commercial, residential, hospital, data centres, large retail, and event centres in 

Toronto with chilled water, hot water, or saturated steam. Figure 2 summarizes the system’s current 

capacity. 

 

Figure 2: Summary of Toronto District Energy Capacity 

 

1.1 Distribution Piping and Plant Infrastructure 

The EDES comprises a system of underground pipes, totaling over 40 km, serving over 50 million square 

feet of downtown real estate with cooling and over 70 million square feet with heating and cooling. Piping 

is distributed through a combination of surface-level and tunnel infrastructure. 

Enwave’s piping infrastructure connects customers via five main plants: John Street Pumping Station 

(JSPS), Simcoe Street Energy Centre (SSEC), Pearl Street Energy Center (PSEC), Walton Street Steam Plant 

(WSSP) and the Thermal Energy Storage (TES) Plant. Additionally, there are several remote plants 

distributed throughout the EDES that can supplement capacity under peak demand conditions. 

Saturated Steam

388 °F at 200 psig 
(198.8 °C  1379 kPa)

1,575,000 pph 

via boilers

Hot Water

150 °F - 180 °F   
(65.6 °C - 82.2 °C)

350,000 MBH 

via boilers, 

steam heat 

exchangers, 

heat recovery

150,000 MBH 

via thermal 

storage

Chilled Water 

38 °F - 42 °F           
(3.3 °C and 5.5 °C)

49,000 tons

via DLWC

41,000 tons

via chillers
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via thermal 

storage
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Enwave’s DLWC heat exchangers are located at JSPS, where cold lake water is used to cool Enwave’s 

chilled water supply (referred to as the “Energy Transfer Station”) in Figure 3. The original heat exchangers 

provide an approximate 42,000 tons of cooling capacity. The 4th Intake project will provide an additional 

26,000 tons of cooling capacity. Approximately 7,000 tons of heat exchangers associated with the 

4th Intake have been installed and connected to the original DLWC system. When completed, these heat 

exchangers will be transferred to the 4th Intake. 

 

Figure 3: Enwave District Cooling System Conceptual Diagram 

 

After the JSPS, the chilled water is then transferred to the SSEC, Enwave’s main mechanical cooling plant. 

The SSEC includes the primary pumps which circulate through chillers and DLWC and the secondary pumps 

which circulate to Enwave’s customers. Since 2020, the SSEC includes a heating water plant and includes 

three 50,000 MBH flooded condensate steam heat exchangers, along with three 450-ton centrifugal heat 

recovery chillers. In the event of a power outage, generators are installed at the SSEC that can provide full 

backup of the DLWC system. 

The PSEC operates steam boilers with a total nameplate capacity of 800,000 pounds per hour of 200 psi 

saturated steam, and also includes a combined heat and power system which produces low pressure 

steam. Similar to the SSEC, in 2020 a heating water plant was constructed at the PSEC. It includes three 

50,000 MBH steam heat exchangers and a small heat recovery chiller. 

The WSSP has a nameplate capacity of 775,000 pounds per hour of 200 psig saturated steam. The PSEC 

and the WSSP are both fully backed up with generators and their boilers can operate on either natural gas 

or fuel oil. 
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In 2019, Enwave constructed the TES system as part of “The Well” development in Toronto. The Well TES 

is a dual purpose buried thermal storage system constructed for use in the Enwave chilled water and hot 

water systems. The Well TES has a storage capacity of 2 million U.S. gallons, providing up to 8,500 tons of 

cooling, and 150,000 MBH of heating to supplement the EDES at peak times. 

 

2 Demonstrated Efficiency 

Enwave tracks plant efficiencies to ensure that the steam, chilled water, and heating water plants are 

operating at peak performance. Enwave has undertaken substantial efforts to improve efficiencies, 

reduce emissions, and to drive customer growth. 

 

3 Demonstrated Availability and Reliability 

System availability is a key metric that provides insight into the ability of an organization to achieve high 

efficiencies and reliability of operation. Energy system availability and reliability were calculated for 2020 

and 2021, as shown below in Table 1. Enwave’s power generation assets include combined heat and 

power and backup systems. Maintenance is planned seasonally and based on thermal asset needs, and 

Enwave meets all contracted requirements for availability. 

Table 1: Overall Service Reliability of the System for 2020 and 2021 

 
Availability 

(%) 

Reliability 

(%) 

2020 2021 2020 2021 

District Heating – Steam & HW 100.000 100.000 100.000 100.000 

District Cooling 100.000 100.000 100.000 99.873 

Power 100.000 98.662 100.000 100.000 

Overall – All System as Applicable 100.000 99.972 100.000 99.873 

 

3.1 Redundancy and Resiliency 

Enwave maintains redundancy through appropriate levels of capacity surplus by applying the 

N+1 principle in capacity planning, establishing distributed plants (thus avoiding single points of failure), 

and employing a consistent philosophy as it relates to critical infrastructure (e.g., fully redundant electrical 

designs at main plants, “looped” distribution piping networks, etc.). 
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Enwave’s heating and cooling networks serve critical customers, including all of Toronto’s major hospitals 

and several critical data centres. 

3.2 Operations Efficiency Monitoring 

Enwave operations analysts and the plant chiefs are responsible for investigating any variances between 

the actual and target parameters exceeding +/- 5%. 

3.3 Maintenance Management 

Working towards a reliability-centered maintenance approach, Enwave has a computerized maintenance 

management system (CMMS) which keeps track of the asset repair and maintenance history. 

Maintenance programs are managed through the CMMS system with maintenance requirements 

scheduled based on the manufacturer’s recommendations and prudent industry standards. 

3.4 Enwave District Cooling System 

The average annual cooling availability during the period from 2020 to 2021 was 100.000%, and reliability 

was 100.000% in 2020 and 99.873% in 2021 (Table 1). These levels of availability and reliability are 

achieved through maintaining adequate levels of redundancy, ensuring plant designs incorporate 

resiliency measures (such as uninterruptible power supplies and generators for critical infrastructure), and 

the 24/7 operator attendance at Enwave’s main heating and cooling plants and dispatch centre. 

The energy transfer stations at all cooling customer sites are connected to Enwave’s private secured 

network to enable real-time visibility into customer operations. 

The central plant control and dispatch system includes load forecasting, economic dispatching 

recommendations, and system performance.  The system includes displays to monitor the performance 

of the system. 

 

4 Demonstrated Resiliency 

Enwave has implemented internal procedures and guidance on how to prepare for and react to major 

climate and winter events, political action and civil unrest, and the global pandemic to sustain continuous 

heating and cooling supply, to ensure public safety and protection of assets. This enables Enwave to 

ensure clear communication and safe work practices are implemented for emergency operations. 

5 Environmental Benefits 

Enwave has committed to prioritizing projects that can further reduce the EDES GHG emission intensity. 

These projects are driven by Enwave’s own internal GHG reduction targets, but also to help Enwave’s 

customers achieve their GHG reduction targets. Enwave has established a low-carbon strategy to energize 

communities across Canada to contribute to achieving low-carbon solutions, focusing on the following 

five key areas: 

• energy efficiency 

• transition fuels 
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• renewable energy 

• carbon avoidance 

• natural capital 

As part of its renewable energy focus, Enwave has expanded its use of cleaner energy through 

geo-exchange, biomass, and sewer heat recovery, among other methods. 

 

6 Sustainability Efforts 

Over the past few years, Enwave has been elevating technologies to drive even greater water conservation 

measures, capture waste energy, and upcycling for useful energy. The new solutions in district energy 

systems are shedding light on new ways to conserve water and use resources efficiently. 

Enwave developed a sustainable District Heat Recovery system centered around harvesting waste heat 

from buildings to provide low carbon heating for customers to support carbon targets. 

 

7 Workplace Safety/Employee Training 

Enwave’s Health & Safety Management System was developed to promote workplace safety and control 

unsafe working conditions. The system is designed to monitor the workplace for legislative compliance 

and to always attain best operating practices. It is a fundamental building block in creating a workplace 

where employees are engaged and committed to both their own and the company’s success. 

Enwave’s total recordable incident rate is 15% lower than the industry rate (2021 NAICS 221330, WSIB). 

Employees participate in monthly safety meetings that provide insight into new or updated company 

standards, safe work practices, and applicable legislation. Monthly workplace inspections are conducted 

by supervisors and workers to help identify hazards and prevent accidents. The office Joint Health and 

Safety Committee (JHSC) meets on a quarterly basis to offer additional opportunities to assess the 

effectiveness of the health and safety programs in-place, and each plant has a JHSC. 

 

8 Customer Relations Strategy 

Enwave strives to maintain the highest standard of service and satisfaction with all customers. Enwave 

believes there is great value in establishing and maintaining strong relationships with our partners to 

achieve unique solutions that meet their specific goals, whether they be financial, environmental, 

resiliency, or otherwise. Enwave’s Customer Relations Strategy is to interact regularly with all levels of our 

customers’ organizations including building owners, operators, maintenance staff, security, property 

managers, directors, and executives. 
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Enwave’s Customer Service Team maintains constant contact with the customer base regarding updates, 

notifications and coordinating scheduled or emergency maintenance and/or repair work to minimize 

impact. In addition, Enwave has supported a clear set of communication and marketing efforts for 

customer engagement, onboarding new customers, contract renewals, customer satisfaction surveys, 

COVID-19 communications, seminars and education for customers and tours of the heating and cooling 

plants. 

 

9 Community Involvement 

Enwave employs approximately 170 professionals across Canada located in Toronto, Windsor, London, 

and Charlottetown. Enwave’s team members strive to ensure its businesses are well-managed and deliver 

value for its customers. Enwave prides itself on recruiting, supporting, developing, engaging, and retaining 

a diverse and talented workforce, and in fostering an innovative and supportive work environment. 

9.1 Diversity Commitment 

Enwave recognizes that its strength is its people, and that it can only realize its growth ambitions with the 

full engagement of a diverse workforce.  For this reason, Enwave is committed to drawing from as wide a 

talent pool as possible and to creating a working environment where differences are valued, and team 

members can develop their skills and talents. Enwave has been intentionally investing in its people and 

its culture, by providing training on a diverse range of social equity topics, including workplace violence, 

harassment, and discrimination; accessibility standards and human rights; mental health awareness and 

Indigenous awareness training. 

Enwave’s commitment to equality extends to all personnel actions, including recruitment, advertising for 

employment, selection for employment, compensation, performance evaluations, selection for training 

or education, treatment during employment, promotion, transfer, discipline, layoff, and termination. 

Enwave has recently engaged a 3rd party consultant to conduct a pay equity analysis to ensure fairness in 

compensation across its workforce. 

9.2 Employee Investment 

Enwave has a strong corporate commitment to training and developing its employees. Its approach is to 

continually seek out the most talented and qualified individuals and continue to develop their skills and 

knowledge through ongoing training programs. Enwave’s training programs are essential to improving 

performance, increasing productivity, increasing employee satisfaction, and reducing employee turnover, 

which benefits the individual employee and the entire organization. 

9.3 Procurement from Diverse Ownership 

Enwave believes that it has an ethical and business imperative to be a responsible corporate citizen. 

This includes establishing a set of minimum standards of conduct for suppliers of goods and services to 

Enwave. Through its Supplier Standard of Conduct, Enwave set out the standards by which it expects 

suppliers to conduct their business, including supporting the elimination of discrimination in respect of 

employment and occupation and promoting social equity. 
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In addition to complying with applicable laws and regulations in the countries where they do business, 

Enwave’s suppliers are expected to meet its standards, which promote diversity and inclusion at each 

level of the organization. 

9.4 Community Investment 

Enwave has also committed time, talent, and resources to improve the quality of life in the communities 

in which it operates. Enwave has multiple community engagement programs that allow Enwave and its 

employees to give back to local communities, including the Enwave Community Outreach Program, 

partnerships with Power Engineering Colleges, and Engineering and Finance co-op programs at various 

universities. 

 


