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Introduction 

 

The City of Revelstoke established the Revelstoke Community Energy 

Corporation to deliver district energy services to downtown customers starting 

in 2005. RCEC burns wood waste generated by the Downie Timber Ltd. sawmill 

to produce steam for the operations of the sawmill and hot water for a number 

of municipal, institutional, residential and commercial buildings in downtown 

Revelstoke. RCEC is a community partnership, collaborating with Downie Timber 

Ltd. for biomass supply, heat sales, and plant operations.  

 

What is district energy?  

 

District energy refers to the central provision of heating and/or cooling. Heating 

typically encompasses both domestic hot water (DHW) and space heating, 

which includes heat for suites, common areas and ventilation air. As well, 

electricity may sometimes be produced as a by-product of district energy 

through the use of combined heat and power technologies (CHP).  The waste 

heat from the CHP plant is used in the district energy system, while the 

electricity output may be used on-site and/or sold to the local electricity utility. 

 

There are four main components to a district energy system (Figure 1).  

 

Central energy centre – One or more plants produce all of the heating and/or 

cooling energy required by customers.    

 

Distribution system – Underground pipes (one supply and one return pipe each 

for heating and cooling) that distribute hot and cold water to individual 

buildings. 

  

Energy transfer stations (ETS) - An assemblage of components located on the 

customer premises that meter and control the heat energy passed between the 

district energy system and the building.     

 

In-building Hydronic HVAC Systems – To be compatible with district energy, the 

in-building HVAC system would ideally be hydronic (i.e. thermal energy 

delivered via water in pipes), though connection of forced air systems are 

possible, albeit at lower efficiencies. 
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Figure 1: Components of a District Energy System 

 

 
 

 

 

Alternative forms of energy systems can also be implemented on a distributed 

basis within individual parcels or smaller collections of parcels.  Although these 

distributed systems may not be interconnected, they could also be organized 

under a central neighbourhood energy utility (NEU) ownership model. The main 

benefit of such a delivery model is that the upfront capital costs, which tend to 

be higher for many alternative energy technologies, are absorbed by a utility 

and recovered over longer terms through rates. An example of the distributed 

model is Sun Rivers near Kamloops, B.C. The utility installed and owns parcel-

scale geo-exchange systems and charges residents an access fee for use of the 

energy system’s services. To be compatible with distributed technologies, 

buildings’ internal distribution systems would also have to be hydronic and 

meet specific design criteria. 

 

 

Overview of System Operated by Revelstoke Community 

Energy Corporation (RCEC) 

 

The RCEC system is a 1.5 MW biomass system with 1.75 MW of propane 

capacity for peaking/backup. Hot water is distributed to ten buildings via a 2 km 

network of insulated distribution piping. The energy centre also provides steam 

to Downie Timber for its kiln drying process. The energy plant was 

commissioned in 2005 and RCEC has been in operation since. 

 

The following customers are connected: 
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- Kilns at Downie Timber Ltd. 

- Municipal buildings including the Forum (ice arena), Community and 

Aquatic Centre and City Hall 

- Revelstoke Secondary School (being rebuilt and relocated) 

- A church 

- The Federal Building 

- Several private buildings including a hotel, a bed and breakfast and an 

apartment block.  

 

 

The biomass combustor heats thermal oil, and the thermal oil system transfers 

heat to water at the energy plant for the community energy system. A steam 

generator at the plant converts heat from the thermal oil system to steam for 

use in Downie’s operations. Downie also has an onsite propane boiler for 

backup. During winter months, the community distribution system gets priority 

for available heat – an automatic bypass valve directs heat to the community 

distribution system and any leftover heat is allocated to Downie. 

 

A case study of the RCEC system can be found here: 

http://maps.canurb.com/cases/revelstoke.pdf 

 

What is the prevalence of district energy? 

 

District energy is a very old concept used as far back as the Romans. District 

energy helped the initial development of the electric power industry by 

enhancing the economics of new power plants through waste heat recovery. 

Today, more than 50% of all building stock in some countries of Northern 

Europe is connected to district energy systems and CHP systems make up a 

higher portion of district energy systems in countries such as Finland, Denmark 

and the Netherlands. 
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Penetration of District Energy in Europe 

 
Source: International Association for District Heating, District Cooling and Combined Heat &  

Power. Data from 2003. CHP = Combined Heat and Power 

 

 

There are more than 6,000 district energy systems in North America, most in 

older downtown cores and on medical, educational or military campuses. There 

are current about 120 district energy systems in Canada, with more under 

development. About one percent of all floor area in Canada is currently 

connected to district energy, significantly less than many northern European 

countries. Ontario is currently the leader in district energy, with more than 40% 

of connected floor space in Canada (~6 million square metres). But district 

energy is evolving rapidly in other parts of Canada. District energy service is 

growing by about 1%/year in Canada.  

 

For more information about other district energy systems: 

 

City of Vancouver Southeast False Creek Neighbourhood Energy Utility 

http://vancouver.ca/sustainability/building_neu.htm 

 

Lonsdale Energy Corporation in North Vancouver 

http://www.cnv.org/server.aspx?c=2&i=98 

 

District Energy St. Paul, Minnesota  

http://www.districtenergy.com/ 
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City of Markham www.markhamdistrictenergy.com 

 

Ontario Power Authority District Energy Research Reports: 

http://www.powerauthority.on.ca/Page.asp?PageID=122&ContentID=7227&Sit

eNodeID=139&BL_ExpandID= 

 

BC Hydro District Energy Backgrounder: 

http://www.bchydro.com/powersmart/ps_communities/developers/district_en

ergy_program.html 

 

Why district energy?  

 

District energy is a means, not an end. It is another way of providing thermal 

energy to end use customers and/or electricity to the grid. There has been a 

renewed interest in district energy as a strategy to capture alternative energy 

sources such as biomass and waste heat as a means to lower energy costs, 

reduce reliance on imported fuels (and increase local economic activity), and to 

reduce greenhouse gas emissions. These benefit both end users and society as a 

whole.  

 

District energy is not going to be feasible in every urban application. It is 

generally best suited to higher density sites with planned new development 

and/or areas where there is low cost heat source or fuel (e.g. biomass in 

Revelstoke). Proximity to a low cost, high grade heat source (e.g. industrial 

waste heat) is ideal but tends not to be common in urban settings. Alternatively, 

the fuel/heat source can be transported from offsite (e.g., biomass, natural gas), 

stored and processed onsite (biogas via anaerobic digestion) or captured at or 

near the site in the case of sewer heat and ground source heat pumps. 

 

The pros and cons of district energy are very site specific. They depend on 

multiple factors including project size, floor area density, development 

timelines, available district energy sources, and the avoided costs and emissions 

associated with business as usual building energy systems. Where the right 

conditions exist, district energy offers potential advantages over conventional 

building-scale energy systems: 

 

- Reduced first costs and/or lifecycle costs. In most cases, a district 

energy utility pays the upfront capital costs of energy systems and 

recovers them from users through an ongoing rate.
1
 This can be 

particularly useful in removing first cost barriers to more expensive 

alternative technologies. In addition, there are benefits from 

diversification of loads and still economies of scale with many 

technologies. A professionally managed and focussed district energy 

utility is often in a better position to maintain equipment, secure lower 

                                                           
1
 One exception is where the customer pays a capital contribution to the system upfront.  
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cost fuel supply contracts, and switch among technologies and fuels in 

response to changing technology or fuel prices. Utilities often have 

longer investment horizons allowing amortization and financing rates 

commensurate with asset life and risks.  

 

- Improved quality of service. District energy systems provide a high 

quality of service. There is central redundancy and back-up. As a result, 

district energy systems have often run through major outages of the 

electric grid as occurred during recent black-outs and catastrophic 

events in Toronto, Montreal, the eastern U.S. seaboard, and San 

Francisco. Individual stratas no longer need to deal with equipment 

maintenance and have a service provider to call in the event of 

problems. Hydronic heat, particular in the form of hydronic baseboard 

or in-floor radiant systems, is often considered more comfortable by 

customers than electric heat.  

 

- Improved environmental performance. The economies of scale and 

integration associated with district energy systems can be partially used 

to invest in better performing equipment. Centralized systems 

sometimes have access to alternative resources not currently available 

at the scale of individual buildings including larger waste heat sources, 

biomass, and CHP. Professional maintenance of equipment ensures 

optimal operation and can reduce efficiency degradation rates over the 

life the assets. District energy owners have an ongoing incentive to find 

and implement cost savings through regular maintenance, efficiency 

upgrades, switching technologies or fuels.  

 

- Reduced risk and increased flexibility. District energy can offer 

immediate benefits to customers through reduced exposure to 

fluctuating fuel prices as a result of higher efficiency and/or fuel 

switching capability. A district system also pools the risk of alternative 

technologies across a larger number of users, compared with the 

implementation of stand-alone building systems. Perhaps one of the 

greatest societal benefits of district energy is that it provides a large-

scale platform for the future adoption of new fuels and technologies in 

the future, contributing to the long-run adaptability and 

competitiveness of an economy. The Swedish experience illustrates the 

potential flexibility of centralized systems (see table below). Since the 

1980s, the penetration of district energy has nearly doubled. Nearly 

50% of the building area in Sweden is now supplied with district energy. 

Over this same period, district energy systems in Sweden have 

transitioned from relying almost entirely on imported fuel oil to relying 

on a diverse mix of resources, including biomass, refuse and waste heat. 

In between, there were periods in which coal and electricity were more 

dominant sources of heat. It is unlikely such a large and relatively rapid 

switch in fuels and technologies would have been possible if buildings 

had been heated by thousands of smaller plants. Note the inverse 



Compass Resource Management Ltd. October 2010 

District Energy Backgrounder   

relationship between district energy growth and GHG reductions in the 

chart below. 

 

 

Swedish District Energy Experience (1970 – 2004) 

 
Source: Swedish Energy Agency 

 

 

Mature district energy systems also offer an alternative revenue source to 

municipalities, either through direct ownership or municipal taxation of assets, 

particularly where the costs of district energy are less than alternatives. In 

addition, greater reliance on local resources can create local jobs and stimulate 

more local economic activity. 

 

What are some typical challenges for district energy?  

 

While district energy offers the potential for low cost and environmental 

improvements compared to business as usual systems, it required collective 

action to secure these benefits. The situation is comparable to the early days of 

the electric power industry, which required monopoly service areas to secure 

the economies of scale necessary for cost-effective development of electricity 

systems. Some of the typical challenges faced by district energy, particularly at 

start-up include the following:  
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- Staging of capital. Some district energy capital is lumpy and must be 

staged carefully to minimize carrying costs prior to securing revenues 

and to minimize stranded investment risk. There must also be 

acknowledgement and acceptance among stakeholders of strategies to 

reduce these risks, including interim reliance on peaking and back-up 

boilers until loads reach sufficient levels to support investment in 

alternative technologies.  

 

- Revenue risks. Customer capture and retention is critical to ensuring 

economies of scale and minimize stranded capital risks.  

 

- Coordination. Considerable coordination among land use and 

infrastructure planning is required to minimize implementation costs, 

secure energy production sites, and secure certain alternative energy 

sources such as waste heat sources. Building codes and enforcement 

can be used to promote voluntary connection and ensure system 

performance. Careful coordination with building developers and 

designers is required to ensure optimal system compatibility.  

 

- Supply and price of alternative technologies and fuels. Supply chains 

for some alternative technologies and fuels are not yet well developed, 

and there may be both supply and price risks compared to well-

established conventional fuels.  

 

- Level and certainty of CHP electricity price. The primary focus of district 

energy utilities is on the provision of heating (and sometimes cooling) 

service. Lack of certainty over the level and certainty of electricity prices 

can reduce their incentives to pursue CHP alternatives.  

 

 


