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Cover photo: The Alexandra District Energy Utility (ADEU) energy plant 
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Executive Summary 
 
 

The Alexandra District Energy Utility (ADEU) is 

an ambient-temperature district energy system 

that delivers heating, cooling, and domestic 

hot water pre-heat services to residential and 

commercial customers in the West Cambie 

neighbourhood. The overall goal of the system is 

to reduce the City of Richmond’s carbon footprint 

and help meet the targets set in the Community 

Energy & Emissions Plan (CEEP) which includes 

reducing the community’s greenhouse gas 

emissions by 33% by 2020, and 80% by 2050, 

relative to 2007 levels. The first two phases of the 

ADEU was completed in 2012 and since then, the 

City has assessed sustainability performance and 

identified opportunities for expansion. 

 
Due to the new developments (including large 

retailers) in the area, the economies of scale for a 

larger district energy system became even more 

viable, and hence, the City decided to expand the 

system. In addition to serving three previously 

connected buildings, Phases 3 and 4 of ADEU’s 

expansion were intended to meet the cooling 

loads projected to 2019 and heating loads to 2023, 

based on the most current development timing 

projections. 

In November 2015, the City of Richmond 

completed Phase 3 expansion of its system which 

increased the overall energy centre footprint 

to add two 2,550 kW evaporative fluid coolers 

and three 1,500 kW condensing boilers with 

enough space for future expansions. A second 

geo-exchange field with estimated capacity of 

1,000 kW heating and 2,100 kW cooling was also 

added to the system. 

 
In November 2016, Phase 4 was completed, 

which consists of the installation of a satellite 

energy plant located on the site of a new 

commercial development. The SmartREIT ADEU 

system (SmartREIT ADEU) commercial site is 

located at Alderbridge Way and Garden City 

Road, and separated by West and East parcels. 

The West Parcel contains two commercial 

buildings connected to the district energy system 

while on the East Parcel a large commercial 

tenant, Walmart is also serviced. In terms of area, 

this connects 284,000 SF of new retail space to 

the ADEU. 

The SmartREIT ADEU delivers full heating and 

cooling services to the 3 commercial buildings, 

which account for 75% of the sites energy 

demand. The centralized system “mini-plant” is 

located on the rooftop of the four storey parking 

garage and houses all of the energy equipment 

and distribution pumps to circulate hot and  

chilled water through a four-pipe distribution 

piping system with open connections to the 

buildings. The plant is equipped with low-carbon 

air-source heat pumps (ASHPs) designed to 

serve the base heating and cooling loads, while 

standby boilers operate during peak demand 

times, when the heat pumps alone cannot meet 

peak demands and/or the outdoor air 

temperature reach -1°C and below. The ASHPs 

provide both heating and cooling energy with 

extremely high efficiency levels by drawing heat 

from the outside air during the heating season and 

rejecting heat during the summer cooling season. 

With this approach, 75% of the site’s energy 

demands are provided by ADEU services. 
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Central at Garden City: retail buildings are now constructed to the Alexandra District Energy Utility (ADEU) 

 

 

 
 
 
 
 
 
 
 

 
Additionally, heat exchanger-style energy transfer 

stations (ETS) are installed to interface with the 

main ADEU system so that the satellite energy 

plant can send the excess energy produced to 

ADEU customers connected to the main loop. 

This saves the ADEU main from using boilers and 

cooling towers during peak periods. 

The SmartREIT ADEU business model was 

guided by three major objectives: 
 

1. The annual energy cost to the customers has 

to be equal to or less than the cost for the 

conventional energy systems for the same 

level of service; 
 

2. The ADEU has to be financially self- 

sufficient—all costs have to be fully recovered 

through user fees applied to serviced 

properties only; and 
 

3. The system must contribute to achieving a 

sustainable and low carbon community. 

The SmartREIT ADEU provides a number of 

benefits for the community including using high 

efficient energy technologies, increasing energy 

security by reducing reliance on external energy 

sources, and substantially reducing greenhouse 

gas (GHG) emissions. The technology is proven 

and reliable as it has built in backup systems  

and performance is monitored continuously. 

The SmartREIT ADEU is connected to the 

ADEU main loop and it is controlled by an 

automated control system that allows the City to 

instantaneously monitor the system and energy 

use. 
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Innovative & Unique 
 
 
The Smart . Since retail buildings require 

significantly larger cooling and less heating 

capacity than surrounding residential buildings, a 

‘mini-plant’ was designed to satisfy these load 

conditions while remaining within 

cost-of-service targets. The plant’s energy 

source is a bank of ASHPs which were selected 

as the energy source due to their highly efficient 

operation, since they run on BC’s low-carbon 

electricity supply and offer heating and cooling 

capabilities, including heat recovery. 

 
The mini-plant has spare capacity available 

during most of the year and which is used  

for feeding additional capacity to the ADEU. 

This increases the energy use efficiency by 

matching energy supply with energy demand and 

elimination of excess flow charges to customers. 

 
 
This project is the first in North America to 

connect large-format retail buildings to a local 

government-owned district energy system 

for heating and cooling. The use of ASHP 

technology has several unique features. Buildings 

at Central at Garden City can share energy 

through the central heating and cooling mini- 

plant. Additionally, an energy transfer station 

links the mini-plant to the main ADEU system, 

allowing the ASHPs to back-feed the entire 

Alexandra neighbourhood and share excess 

cooling energy or heat captured from the outside 

air with the larger neighbourhood or recharge 

the geoexchange loop. Few, if any, district energy 

systems in Canada use multiple low-carbon 

heating and cooling sources, which adds to the 

project uniqueness. 

 

 
 

 
 

New distribution pumps that service the retail buildings 
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Improved Energy Efficiency Benefits 
 

 
 

The SmartREIT ADEU annual energy projections totaled to about  

2,100 MWh for heating and 500 MWh for cooling. This leaves significant 

idle capacity of the ASHP that can be used to dispatch energy to the main 

ADEU system. By 2023, it is anticipated that up to 2,800 MWh annual 

heating energy will be transferred to the ADEU. 

 
From a process perspective, the on-site distribution system can be 

configured in multiple operating modes depending on site conditions. 

During the coldest weather conditions, where outdoor air temperature  

is less than -1 °C (less than 5% of hours/year for an average year), ASHPs 

cannot operate, hence high-efficiency boilers provide the development’s 

heating requirements. When outside air temperature is above 5 °C, the 

ASHPs can provide all the development’s heating requirements. From spring 

to fall, the heat pumps can provide simultaneous heating and cooling to the 

site. The cooling pipes can also be switched to a low-temperature heating 

mode to feed the ADEU system with the ASHPs while the boilers provide 

on-site heating. This extends the range of the ASHP operation and reduces 

gas use in the surrounding neighbourhood. A complex instrumentation and 

control scheme was developed to enable remote operation and monitoring 

of the fully automated mini-plant. 

 
With such high energy efficiency ratings, air-sourced heat pumps produce 

70% less GHGs than conventional energy solutions for heating and cooling 

services. GHGs from connected buildings on the SmartREIT ADEU site  

for ASHP would be expected to produce 146 tonnes of CO2 equivalent, 

compared to 446 tonnes from a traditional system using natural gas boilers. 

 

 
 

 
 

Inside the mini-plant at Central at Garden City 
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Financial Advantages 
 
 

ADEU was established on the concept that all 

capital and operating costs will be recovered 

through revenues from user fees. The primary 

strategy for construction phasing of ADEU is to 

match service capacity closely with demand at 

any given stage. In this way, capital expenditures 

that don’t immediately generate revenue are 

minimized, and payback periods are reduced. 

Also over time, capital costs on a per building 

basis will decrease as the same infrastructure can 

be used to connect new buildings. 

In terms of residential customers, the City  

works closely with developers on their new 

developments prior to construction and the 

ability to provide immediate connection to the 

district energy was essential to reduce upfront 

in-building equipment cost and long term 

maintenance costs to developers/owners. As  for 

the commercial aspect, a unique partnership 

concept was used to initiate the development  

of the mini-plant with the developer and 

commercial tenants. The partnership agreement 

is based on months of planning and discussion 

between the City and developer to incorporate 

district energy compatible mechanical systems 

into the buildings. 

The SmartREIT ADEU provides competitive 

pricing in comparison to Business as Usual  

(BAU), higher efficiency rate, and new 

employment opportunities during the 

construction and operation. The City is the owner 

and operator of the mini-plant at SmartREIT 

ADEU, which enables Council to determine the 

utility rate. Council has mandated that the rate 

be kept at or below the conventional energy rate 

providing services of equivalent quality. This 

provides price protection for the area residents 

and businesses. 

 

 

 
 

Inside view of the ADEU 
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Challenges & Plans for the Future 
 
 

The SmartREIT ADEU enables building owners to conserve energy and 

improve operating efficiency, thus protecting the environment. It makes 

environmentally conscious citizens feel that they are participating in positive 

change in reducing GHG emissions. 

 
The ADEU is adaptable to future technologies and sustainable energy 

sources such as ground source heat, ground water heat, sewer heat and solar 

all serving to reduce the City’s dependency on non-renewable energy. 

 
There were several challenges to this project; however, with a strong team 

of engineers, planners, and staff who dedicated their time and expertise  

in educating and working with the commercial developers and tenants 

in incorporating district energy into their daily operations, the following 

challenges were overcome: 
 

• Development of Partnership with commercial developer (unfamiliar with 

district energy systems); 
 

• Tight project timeline to meet developer’s schedule; 
 

• Physical space limitations and interaction of the district energy system 

into the commercial buildings; 
 

• The integration of different SCADA (supervisory control and data 

acquisition) technologies and communications protocols within a single 

system; and 
 

• Development and continuous improvement of a control sequence due to 

complicated equipment (ASHPs) and complex hydraulic conditions. 

 
The City of Richmond has plans for the ADEU Phase 5 expansion, which 

would include: 
 

• Geoexchange field 3 (2020) including new vault and piping to the vault 

and the energy centre; 
 

• Geoexchange field 4 (2021) including piping to the existing vault; and 
 

• All geoexchange auxiliary equipment such as pumps, power, controls, 

inside piping to the main header etc. The ADEU system will continue to grow as the City has assessed sustainability performance 

and identified opportunities for expansion 


