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Project Outline
Project Summary
The City of Richmond retained Kerr Wood Leidal Associates Ltd. (KWL) to design and administer construction of
the Central at Garden City District Energy System Mini-plant. The project includes a central heating and cooling
plant powered by low-carbon air-source heat pumps (ASHPs) that provide heating and cooling to 284,000 sq. ft.
of new retail space. This project reduces greenhouse gas (GHG) emissions by reducing natural gas use by up to
70% compared to conventional alternatives.

Project Highlights
Innovation
Central at Garden City District Energy System Mini-plant is Phase 4 expansion of the Alexandra District Energy
Utility (ADEU), the largest ambient heating and cooling district energy system in North America. The overall goal
of the system is to reduce the City of Richmond’s carbon footprint. Phase 4 was developed to meet the unique
needs of Central at Garden City shopping mall, while also integrating with the main ADEU system, which is based
on geoexchange technology. Since retail buildings require significantly larger cooling and less heating capacity
than surrounding residential buildings, the KWL team designed a ‘mini-plant’ 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.
This project is the first district energy system in Canada to provide heating and cooling to large-format retail
buildings using ASHP technology and 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 miniplant 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.
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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.

Complexity
The project delivery schedule represented a significant challenge since the project had to be completed in stages
in step with the retail development, as well as be fully commissioned in time for store occupancy. Construction
started in August 2015 and was completed in October 2016. KWL and the City of Richmond decided upon a
staged design and tendering approach, which required significant coordination through a master preliminary
design that captured all stages of the project. During this period, it was critical that KWL and the City worked with
the developer’s team and the general contractor to integrate the two projects. The project was eventually
tendered in multiple stages under one general contract using a combination of design-bid-build process for the
majority of the project components, and a design-build process for the project’s structural components such as
the sound barrier and pre-engineered building structure.
There were major project constraints including limitations on available space, noise control requirements, and
hydraulic design limitations. The mini-plant site was located on top of the 5-level parkade (base building) to limit
noise generation at the ground level, however, since the mall is surrounded by residential buildings, a sound
barrier was also required to abate the noise from the AHSPs. Hydraulic design limitations existed due to the
difference between the pressure rating of the system and the main ADEU system, which necessitated the
installation of the energy transfer station at the ground level. Accordingly, additional piping and controls to
facilitate energy transfer from the mini-plant to the energy transfer station was required.

Social and/or Economic Benefits
The interconnection between the Phase 4 mini-plant and the ADEU system allows the ASHPs to run for longer
periods when compared to a scenario where they would only serve the Central at Garden City retail development
site. This results in a more effective capital investment and helps maintain lower energy rates for both residents
and the retail development. Furthermore, investment in the City of Richmond’s district energy projects creates
local opportunities for green jobs. This project cost approximately $5.5 million, with a significant portion of this
cost supporting local employment, including consulting engineers.
The installation was designed for minimal visual impact, which was achieved through a design review with City
planning staff, coordination with the base building architect, and careful colour selections to blend in with the base
building. The sound wall nearly eliminates any appreciable increase in noise at sensitive interfaces in the
neighbourhood and provides a visual screen of the building and equipment.

2

CENTRAL AT GARDEN CITY DISTRICT ENERGY SYSTEM MINI-PLANT
Canadian Consulting Engineering Awards 2017
April 2017

Environmental Benefits
The goals of the City of Richmond’s Community Energy & Emissions Plan include reducing the community's
greenhouse gas emissions by 33% by 2020, and 80% by 2050, relative to 2007 levels. The centralization of DES
capitalizes on the load diversity between different developments hence enabling efficient delivery of heating and
cooling services. Replacing traditional fuel-based energy sources with a low-carbon energy source further
reduces the GHG emissions.
The system will gradually increase its energy output as the surrounding neighbourhood grows and additional load
demand is required from the ADEU system. Due to installing the ASHPs, the City of Richmond will limit operating
its back-up boiler system at the main DEU plant, except during extreme cold weather events. In the early years of
operation, the plant is expected to eliminate the production of 350 tonnes per year of CO2 equivalent (t CO2e) that
would have resulted from using natural gas boilers or furnaces. Once the ADEU reaches its full capacity, which is
anticipated around 2025, the system will eliminate 800 t CO2e per year. Over the project’s estimated 25-year
lifecycle, the equivalent GHG emissions from 4,000 typical passenger vehicles will have been eliminated.

Meeting the Client’s Needs
The City of Richmond’s main goals were to deliver a reliable supply of heating and cooling energy to the shopping
centre in time for occupancy, as well as use the mini-plant as an additional low-carbon energy source for the
entire ADEU to reduce carbon footprint. While the decision to install the plant on the top floor of the parkade led
to unique challenges, multiple design changes, and an extremely tight construction schedule, the plant was
constructed and commissioned in time to provide the required heating and cooling loads to the retail
developments for the grand opening day. This was ultimately the critical target for the City to meet its contractual
commitment to the developer.
The system will be monitored throughout the next few years while in operation, with ongoing system optimization
to ensure that at full build-out, the energy source is used to its maximum efficiency.
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Photographs

Photo 1: Mini-plant Installed on Parkade Roof behind Sound Wall Structure
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Photo 2: Mini-plant Enclosure and ASHPs Installed behind Sound Wall Structure

Photo 3: District Energy Mini-plant Interior Layout
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Photo 4: Air Source Heat Pumps (low carbon energy source)

Photo 5: Parkade Piping Connecting Mini-plant to Mechanical Rooms
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Photo 6: Supply and Return District Energy System Piping

Photo 7: Supply and Return Piping Supplying Walmart Loads
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Copyright Notice: These materials are copyright of Kerr Wood Leidal Associates Ltd. (KWL). City of Richmond
is permitted to reproduce the materials for archiving and for distribution to third parties only as required to
conduct business specifically relating to the City of Richmond Alexandra District Energy Utility Phase 3. Any
other use of these materials without the written permission of KWL is prohibited.
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