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Industrial Research Chair mandate and governance

In the north, by the north, for the north

Industrial Partners Funding Partners
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Industry-driven applied research program areas

YEC

NTPC

ATCO

Controllable loads

Impacts of DSM, 
EVs, Microgen 

policy on 
distribution system

Effects of microgen 
on distribution 

network

Smart grids /
big data /
metadata Control 

infrastructure for 
customer load

Integration of 
renewables

Electric vehicle 
integration

Integration of renewables

Smart grids & DER 
integration

Demand side 
management

Northern Energy Innovation research program direction
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ETS project overview

• Yukon Integrated System (YIS) is disconnected from North 
American Grid

• Our biggest issue is Capacity during winter peaks, typically met by 
rented diesel generators

• Yukon Government needs to see 45% GHG emission reduction by 
2030
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Security and GHG issues with peak capacity
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Potential to use electric thermal storage

• Electric heat that doesn’t add to the winter peak
• Replaces fossil-fuel based heating and/or electric 

baseboard heating
• Utility controlled, “smart charging” based on previous 

day, or  timer based

ETS Systems Heating Type

Steffes room unit, 
ECOMBI space heater

Ambient 
baseboard/space 
heating

Steffes central furnace Heat distributed 
through ductwork/vents

Steffes hydronic unit Hydronic heating
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Research questions and partners
10 High priority research questions
How effective are ETS units at reducing the Yukon’s winter peak?

What regulatory or infrastructure changes would need to be made for adoption and wide implementation in 
the Yukon?

How effective are ETS units as controllable, predictable, dispatchable resources?

What is the best ETS control approach for peak reduction without producing a secondary peak?

Will occupants experience a disruption in their comfort levels?

What would the GHG emission reduction be from ETS implementation, and what would the heating fuel 
usage reduction be?

How would wide-spread ETS implementation affect residential load power factor/quality?

Can ETS help mitigate the black start load of the system by delaying when it charges after a power outage?

What is the added value of controlling the ETS units in aggregate?

What are the value streams for integrating ETS units in diesel-powered communities?

High priority questions

Mandatory question for 
NRCan funding

Parallel/sub questions of 
the high priority set

~45 participants
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Charging profiles

ECOMBI room-based units Steffes centralized forced air units

• Pink = off-peak,    white = on peak
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Charging profiles

ECOMBI room-based units Steffes centralized forced air units

• Bar plot of total distribution of power draw across set charging times
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Discharging profiles

ECOMBI room-based units Steffes centralized forced air units

• Pink = off-peak,    white = on peak
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Boxplots of on-peak charging percentage profiles

ECOMBI room-based units Steffes centralized forced air units

• Lower = better
• More variability and higher charging with room-based units
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Qualitative results - living
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Qualitative results - performance
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Qualitative results - satisfaction
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