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THE NEED
Transitioning to fully-electric heating is not feasible as the existing
grid cannot cope with an all-electric heating load and the everincreasing demands for electrification of the transport sector.
NSERC CREATE HyTEM will provide the research and training needed to advance
the development of novel flexible hybrid microgrids. These microgrids enable
integration of distributed renewable energy resources into electric grids and
thermal networks. HyTEM can be used to create stand-alone microgrids in remote,
island and northern communities. In urban settings, HyTEM systems can integrate
renewables and waste-heat energy from industry, computing centres and even
sewers into the overall energy infrastructure and supply.

Urban and Rural Electrical and Thermal Microgrids

Large Scale Renewable Energy Smart Grid in Nunavut. Photo: Justin Bulota
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INTRODUCTION
The NSERC Collaborative Research and Training Experience (CREATE)
Hybrid Thermal Electric Microgrid (HyTEM) program led by
Dr. Majid Bahrami of Simon Fraser University (SFU) along with
10 other professors from SFU, University of Waterloo, Carleton
University, University of Ottawa, University of British Columbia,
and Ryerson University.
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The program will provide over 100 undergraduate, graduate, and post-graduate
scholars with the interdisciplinary training to develop the needed technical
solutions and navigate the business, governmental, policymaking, and social/
organizational drivers of the sustainable energy field.
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PROGRAM OBJECTIVES
• Establish a world-class training program to provide interdisciplinary skills
and knowledge to enable distributed energy resource integration and
utilization in hybrid microgrids.
• Contribute to an equitable future for the Canadian economy and
environment by creating local, sustainable jobs, and reducing greenhouse
gas emissions and environmental footprint.

Need for Hybrid Thermal Electric Energy Grids
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#

The Need
Highly qualified personnel
with interdisciplinary
training in Distributed
Energy Resources
integration in energy grids
to optimize power usage
and meet Canadian
emission reduction targets
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HyTEM Training Programme
Professional Skill Training includes:
Electronic data interchange
Summer/winter schools

The Impact
109 trained Highly
qualified personnel
Hi-Tech Startups

Leadership

Highly qualified
personnel placement

Entrepreneurship

IP generation

Community Engagement

Energy security

Highly qualified personnel Mobility

Grid resiliency

Mentorship/Incubation

Reduced emissions

Invention to Innovation

Position Canada as
leader in microgrids

TRAINING OPPORTUNITIES
HyTEM is structured around four elements:
i.

Specially designed new courses in the technical, global, and social aspects
of hybrid microgrids

ii. Interdisciplinary team projects
iii. Professional and soft skills training
iv. Internships and collaboration opportunities with academic, research, and
industry partners in Canada, Japan, Russia, UK, and Europe
The extensive training of individuals, and the development of technologies
will enhance Canada’s ability to develop the next generation of clean energy
solutions, reduce emissions and environmental impacts, and provide energy and
job security for the benefit of all Canadians.

HyTEM Trainee Curriculum
The program will offer the benchmarking course annually for
six years. The trainees will take the course in their 1st year.

1st year

2nd - 3rd years

Project teams formed

Perform multidisciplinary research team projects

Benchmarking course: Sustainable
hybrid microgrids

Modular short courses
and workshops

Special topic courses:
MSc (1) PhD (2)

Internships with stakeholders, local communities, government, research centres (co-development, pilot
studies), municipalities, utilities, industry and NGOs

Future Careers
Participating Universities
There is a critical need for the unique practical interdisciplinary training
elements and experiences CREATE HyTEM will provide. Trainees will be
primed for careers in the expanding clean energy sector technologies,
utilities, municipal/district heating networks, materials, consulting, and
environmental goods and services sectors.
5

TEAM
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Research Faculty

Role

Majid Bahrami
(SFU)

Program Director, District energy network, thermal
storage, heat transformers

Behraad Bahreyni
(SFU)

Embedded sensors, machine learning, and signal
processing of the collected data

Claudio Canizares
(Waterloo)

Modeling, stability, control, and optimization of
microgrids and energy systems

Cynthia Cruickshank
(Carleton)

Solar energy systems, solar-assisted heat pumps,
absorption chillers, thermal storage

Terri Griffith
(SFU)

Business, innovation, entrepreneurship

Anthony Lau
(UBC)

Bioenergy production and biomass feedstock,
renewable natural gas

Alexandra Mallett
(Carleton)

Sustainable energy and climate change policy, Northern
communities, energy regulations

Patrick Palmer
(SFU)

Smart Grid interfacing power electronics for integration
of renewable energy and grid services in microgrids

F. Handan Tezel
(uOttawa)

Materials and processes for thermal energy storage in
space heating and cooling applications

Bala Venkatesh
(Ryerson)

Grid interfacing, control, hydro power storage

Hadis Zarrin
(Ryerson)

Materials and processes for electrochemical
energy storage and conversion (batteries, fuel cells,
electrolysers, supercapacitors)

PARTNERS
CREATE HyTEM brings together eleven leading research teams
from six Canadian universities in partnership with over 30 national
labs, international research centres, municipal district energy
utilities, clean industry partners and non-profit think tanks.

NSERC HyTEM Initial Collaborators

Universities

International
Research Centres

HyTEM

Municipality

Non Governmental
Organizations

Research Centres
OERD

Office of Energy Research
and Development
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Industry
Partners

HOW TO JOIN
Institutions seeking to partner with the CREATE HyTEM program
are encouraged to contact Prof. Majid Bahrami.
• Graduate, undergraduate, and post-graduate scholars wishing to join in
the program are welcome to contact participating professors in their field
of interest.
• Program courses, workshops, and seminars are open to students from partner
universities (space permitting).
• General enquiries may be sent to the program coordinator, Dr. Claire McCague
at hytemcr@sfu.ca

Image credits on page 2: Andreas Gucklhorn on Unsplash.com (Solar PV), Dan Meyers on Unsplash.com (Hydro),
Gonz DDL on Unsplash.com (Wind), www.infrastructurebc.com/projects/operational-complete/sbpfp/ (Biofuel)

