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HOW LOW CAN YOU GO? 



What's the best approach for new construction, and what are the opportunities 
and limitations? 

How is electrification impacting deep energy retrofits and the infrastructure in 
existing communities? 

What technology, programs, and policies will allow the industry to move towards 
electrification with right-sized panels?

To support decarbonization targets the industry is exploring electrification and 
the technology that demonstrates options to remain on existing or smaller 

electrical panels - but is it enough? 
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All-Electric MURB: minute-level data
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All-Electric MURB: minute-level data
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Histogram: minute-by-minute

-Each plot represents 820,000 datapoints from Nov 2022 to May 2024. Each bin is 100W.
-Sum of the major circuits monitored shown on plots
-Data may have some gaps

50A 
Load 
for 
1hr/yr

23A 
Load
for 
87hrs/yr

3.8A 
Load 
for 50% 
of the 
year!
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End Use Breakdown (Net-zero Energy Ready)

-Represents 525,600 datapoints from Jan 2023 to Dec 2023. 
-Data may have some gaps
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Daily Load Patterns

-Represents 525,600 datapoints from Nov 2022 to May 2024. Resampled at 5-min intervals.
-Sum of the major circuits monitored shown on plots
-Data may have some gaps, especially during solar hours. Updated graphs will be presented in the project report.

WINTER SUMMER

Mean

-1 Std.Dev

+1 Std.Dev
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Conclusions
• All electric homes in the MURB case study can run on a 60A utility feed.
• Controls/storage could reduce the service entrance size to 30A with ease.
• Homes twice this size would safely stay below a 100A service size.
• Controls/storage can be used to help turn new communities into grid 

positive or grid buffering assets: utilities can save money by reducing 
transformer and infrastructure sizes in favour of adding distributed 
storage and controls.
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Electrification
Battery Energy Storage Systems & Impact on Service/Panel Sizing



The Home Energy Ecosystem



Canadian Electric Code (CEC)



Electrical Panel

Generation Backfeed Limitations

100A Panel = 25A = 6kW
Largest PV/Bty Inverter = 3.8kW

200A Panel = 50A = 12kW
Largest PV/Bty Inverter = 9.6kW

***Generation Limit does not apply when feeding the Main 
Breaker Directly from Generation Source Output



Canadian Electric Code (CEC)



Batteries
Note CEC Rule 64-1100 for Locating BESS in Homes



Other Equipment
Design Pre-Planning and Rough-ins are Essential



CEC



Energy Management 
Systems (EMS)

• A system consisting of any of 
the following:  a monitor, 
communications equipment, a 
controller, a timer, or other 
device that monitors and/or 
controls an electrical load or 
power production or storage 
source



EMS
Not Yet Permissible as means to limit Service Sizing  in Canada



Controls UI
How is the system programmed and controlled - Critical



EVMS3
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Benefits of Hybrid Heating in 
Ontario
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Enbridge Gas Technology Development Team
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2024 TD Team Pilots – Installed and Planned



Ontario IESO Projects Increased Electricity Demand in Ontario 

IESO Peak Demand Forecast (Source IESO March 2024 APO)

Ontario Time-of-Use (TOU) Pricing

Ontario Ultra-Low Overnight (ULO) Pricing
Enbridge has served 

energy demand in 
excess of 90 GW 
during winter peak

Ontario Tiered Electricity Pricing



ASHP
A-Coil

Hybrid Heating and Smart Controls
Current Work

Blower

Hydronic coil

Simultaneous Hybrid Heating
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Clean Home Heating Initiative 
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• Launched Fall 2022 and ended Spring 2024
• ~1,500 installations achieved
• Training of 80+ contractors in all 8 communities

– Sales, technical, and smart controls training provided. This 
included sizing and selection 

• Customer focused marketing to support heat pump 
awareness and understanding 

Lessons Learned: 
• Various installation considerations for retrofit applications 
• Contractor education on technical topics must continue 
• Customer education must continue 
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Power Pathways:
Building B.C.’s energy future
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June 12, 
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Codes and Standards

Zero Emissions Vehicle Act





Homes at this tier must emit:
● <2,400 kg CO2e per year and
● <6 kg CO2e per m2 per year GHG intensity

Homes at this tier must emit:
● <800 kg CO2e per year and
● <2.5 kg CO2e per m2 per year GHG intensity

Homes at this tier must emit:
● <500 kg CO2e per year and
● <1.5 kg CO2e per m2 per year GHG intensity

Part 9 Buildings: The performance path for Zero Carbon Step Code compliance

Builders choosing 
this approach will 
focus on 
decarbonizing heat 
and hot water; they 
can still include 
fossil fuels in 
cooking and other 
minor end uses. 

Note: Calculations only consider emissions produced by heating, 
cooling, ventilation, and domestic hot water equipment. Builders need 
not include emissions from auxiliary end uses (e.g., cooktops or clothes 
dryers) nor backup heating sources (e.g., wood stoves or decorative gas 
fireplaces) that are not designed to cover the home’s entire heating 
load. They may include this equipment at any tier.



TODAY

2030

2027

2024TBD

TBD

ZCSC Timeline



Impacts on BC Hydro

o Policy Changes and CleanBC targets to reduce GHG 
emissions

o Densification + New Construction + Retrofits + Cooling
o Growth in new light- and medium duty EVs

o Electrification of industrial processes (mining, oil, gas)

o Population growth and economic recovery from COVID 
19



BC’s starting point

70%
Fossil fuels

19%
Electricity

11%
Biomass

Fossil fuels currently supply 
most of our province’s 
energy needs 



Planning for the Future
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s

December 2020 
reference

2023 Accelerated 
electrification

Flexible planning



Bringing on generation: 
Site C



Bringing on generation: 
Call for Power



Connecting communities:
BC Hydro’s $36 billion capital plan



Energy Efficiency is key

o Continue to encourage energy efficiency

o Annual savings = 5,400 gigawatt hours
o Equivalent of powering 540,000 homes per year 
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Managing Panel Sizing

o Rates, incentives, connection policies

o Design solutions (SPE17:23)

o Technology solutions 



Design, Installation, Verification



Careful Heat Pump Selection

Temperature operating range 
can be extended with cold 
climate heat pumps

Supplementary electric heat 
may not be needed –
depending on climate zone



Source: redwoodenergy.net/watt-diet-calculator

Rules 8-106 2) 3): 

requires only the 
larger of the two 
loads to be 
considered

Rule 8-106 11: 

EV charger load 
can be 
neglected

Technical Safety 
BC Bulletin: 

Historical load can 
be used to calculate 
and justify lower 
panel sizing



49



www.chba.ca/NZMURBs

Wilma Leung
WILMA LEUNG

SENIOR MANAGER, TECHNICAL 
RESEARCH & EDUCATION, BC HOUSING



Net Zero Leadership Summit 2024
Session 6 - HOW LOW CAN YOU GO. Electrification on 100 amps? 

June 12, 2024

Wilma Leung
Senior Manager, Technical Research & Education
BC Housing Research Centre



Research & Pilots
e.g. Climate 
Adaptation & 
Resilience

NZE: Transforming Industry Practice

Gradual Development & 
Adoption of Regulations
e.g. BC Energy Step Code
Net Zero by 2032

Mature Regulations
e.g. BCBC & HPA
(Rainscreen)Growing capacity in 

industry over time. 
Normalizing new practice.

Innovators
Early 

Adopters

Early 
Majority 

Late 
Majority 

Laggards

100

75

50

25

0            

M
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MBAR started as a research initiative with funding from NRCan
and others, and is being redefined as an Innovation Program

Mobilizing Building Adaptation and Resilience (MBAR) has been a multi-year, multi-stakeholder knowledge and capacity building project 
funded by BC Housing, the Province of BC, NRCan, BC Hydro, City of Vancouver, and the Lower Mainland Health Organizations, with 
participation and contribution from over 30 organizations, including national, provincial, and local agencies; and industry partners.

CHBA’s Net Zero Home 
and MURB programs 
have been leading 
industry in honing our 
craft on developing and 
using passive 
measures, making it 
much more feasible to 
address emerging 
needs e.g. meeting 
cooling demands and 
protecting thermal 
safety in a most 
sustainable and 
affordable manner.



Resources on Overheating



Resources on Overheating



Risks: Find Yourself On the Graph

Source: UN IPCC SPM.1 in the AR6 Synthesis Report

RCP 8.5
Worst/Likeliest 



Risks & Strategies for Housing

Broad Trends

• Greater temperature  increase in southern 
regions that are less adapted to heatwaves

Potential Impacts to Housing

• Overheating & HVAC overload causing 
discomfort especially for heat-sensitive 
people

• Regional brownouts requiring backup power 
particular risk to those medically dependent 
on power

• Increased demand for shelter spaces due to 
extreme outdoor temperatures especially for 
underhoused with mental illness

Source: PCIC Climate Explorer

Projected Increase in Annual Daily Maximum Temperature 
between Historic & SPSS 8.5 Future Climate Scenario



Risks & Strategies for Housing



New Regulations in B.C.



Alignment of Climate Resilience with Zero-emission Buildings



Thank You!

Email:  Research@bchousing.org
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