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Whereas:  The IPCC AR6 states “Climate change is already having a negative impact on people’s lives, infrastructure 

and economies in every region of the globe; Climate change is detrimental to nature’ s contributions to human well-

being, including food and water.” 

 

Whereas:   The objective of this document is to assist Canadians to adapt to, mitigate, and endure the impacts of 

climate change by increasing their access to climate financing and tools to build resilience.  It will recommend 

Canadian policy changes requiring decisive leadership that are addressing dynamically changing conditions due to 

global warming.  In Canada there is a policy misalignment between stated climate goals and a continued reliance on 

gasoline and natural gas.  Repositioning Government agendas can drive early adoption and promote domestic 

manufacturing.  Adaptation in this report means natural climate solutions including full electrification of everything 

without using any flames in three specific sectors of transportation, buildings, and the power grid.       

 

Whereas: There are highly non-linear and dynamic inter-connections between fossil fuel energy, climate, trade, 

politics, health, population, consumption overshoot, sea level, ocean currents, ice cap melting, government and 

industrial policy, food production, neoliberal economics, climate crime, poor international cooperation, migration 

(plants, fish, animals and humans), species extinction, insurance rates, the bioeconomy, the utility of UN COP 

meetings, and armed conflict all clearly identified in the credible literature as contributing to and/or resulting from 

global warming.   

 

Whereas:  The Russian invasion of the Ukraine has catalyzed the Europeans to roll out a new energy independence 

strategy “doubling down” on renewables, accelerating the drive to upgrade buildings, making the switch from gas 

to heat pumps, modernize the electrical grid with microgrids, and electrifying transportation.  It seems reasonable 

that Canada undertakes a similar energy adaptation approach as a matter of national security urgency.  It is vital to 

recognize that Canada is already at undeclared war with Russia.   With decentralized energy generation, as provided 

by microgrids, there are far fewer central nodes to attack with cruise missiles and air delivered weapons.  Targeting 

less than 100 national hydro dams and reactors is easy but taking out an additional 100,000 microgrids is a far bigger 

challenge.   Cyberwarfare is also a greater challenge when there are many targets.   

Whereas: Adaptation (including survival) to climate change is often hard linked with mitigation.   Energy, because 
it is an integral part of almost all human activity, needs to be addressed as a priority by the leader of a 
government, not delegated to a lower level (a minister or ministers).  This document will only address the big 
issues of electrical energy used in buildings, for transportation and power grids as an urgent necessity.    Small local 
developments, when aggregated, become substantive.  These three sectors are NOT standalone technical silos in 
Canada but contain many elements that overlap each other as shown in this Venn diagram. 
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Whereas: This document was prepared by a single person, the designer-owner-operator over a five-year 

development of a fossil fuel free microgrid retrofitted home in Ottawa, Ontario.   The experience of living in this 

“whole home laboratory” is reflected in these recommendations.    The home is a small 2-bedroom condominium 

bungalow consisting of: 

• One 6 kW rooftop solar PV connected to the Hydro One grid under the terms of a Net Metering contract. 

• One 10 kW rooftop solar PV array connected to Hydro One under the terms of a microFIT contract. 

• Three Tesla Powerwall 2 home batteries for total of 40kWh storage with controls. 

• One Ground Source Heat Pump system and controls for hot water and heating/cooling of the residence. 

• One 2017 Mitsubishi iMiEV electric vehicle. 

• One 2021 Tesla Model 3 long range Electric Vehicle with 80 kWh storage (anxiously waiting for V2G 

technology policy approval). 

• The homeowner is a retired scientist who developed control system hardware and software to link all the 

parts to behave as a single system and undertook five years of interactions to discover how its properties 

and outcome expectations work together to develop optimized energy management procedures much 

better than initially conceived.   This design is now recovering financial distributions of about 10% per year.    

This is money not spent on gasoline, natural gas or electricity and sales of power to Hydro One which is just 

like any investment returning a monthly distribution. 

 

 

1. Electric Transportation 

Whereas:  Electric transportation vehicles may move over land, the sea or in the air.   For land transportation they 

may use one, two, three, four or more wheels or rails and carry both human and other cargos.   For ease of 

presentation, this study will focus on electric land 4 wheeled roadway vehicles (EV) but many of the recommended 

policies can readily be made relevant to other vehicles.   

1.1 Manufacturers:    

The fossil fuel free technologies within electric vehicles include electric motors, batteries, and control systems.  
These practical technologies have evolved rapidly and are expected to continue evolution for the foreseeable 
future.   

1.1.1 Government design and safety requirements are required for each category needing sedans, 

vans, pickup trucks, buses, autonomous vehicles, bicycles, scooters, specialty worksite vehicles or 

heavy-duty long-distance trucking.    Governments must speed up the process of defining these design 

requirements and safety certification of products and licensing.  
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1.1.2 Training of the workforce requires government preparation of standards and in development of 

institutions to provide a continual feed of qualified personnel into this field.  

 

1.1.3 Research and Development funding is vital to speed the implementation of new science into 

production vehicles.   Government policies must reduce delays in approval of loans, grants, 

collaborations and partnering arrangements.  “Knowledge and know-how” transfer must be an integral 

part of this process. 

 

1.1.4 Energy-as-a-service emerging business models need urgent development with government 

assistance.   This includes operational options, battery charging infrastructure, Vehicle to Grid (V2G) 

interfaces and protocols, utility upgrades, planning and implementation and clarity of standards.   

1.1.5 The lack of seamless communication between chargers, vehicles, existing solar/storage 

infrastructure, and other backend power grid intelligent systems to connect to the vehicle requires 

improvement.  Standards must be developed by governments and industry to ensure smooth 

implementation amongst the many stakeholders.    

1.1.6 The value of resilience needs to be recognized and a balance of adaptation, sustainability, 

resilience, economics, and understanding and awareness of energy-as-a-service or resilience-as-a-

service business models needs policy clarification.    

1.1.7 It has been estimated that using 10 million tons of green hydrogen could displace close to 30 

billion cubic meters of natural gas and their emissions.   In Australia their big microgrids include 

exportable green hydrogen generation to use any excess solar PV.  Canada requires policies to catch 

up to Europe, the USA and other countries like Australia.    

1.2  Fleet Operators  

o Fleet operators require the grid’s Independent System Operator (ISO) prioritizing depot rollout based on 

geographic location on the grid, space availability, resilience need, reliability targets, existing grid capacity, and 

grid interconnection time. The most urgent are: 

1. Shortening the upgrade grid approval time to a few months. 

2. An approach to better align the pace of EV technology changes and vehicle-to-grid (V2G) technology 

advancement.  By deploying V2G technology, the latent capacity of mobile batteries could be marshaled 

into an energy-as-a-service business model.  When energy is needed in normal times or to serve as 

emergency power grid resilience assets for individual homes, buildings, and the larger grid, “energy-

as-a-service” contractors could be activated.   A battery on wheels can deliver power to a fire station, 

hospital, grocery store, bank, or any other destination just as well as a truck can deliver fossil fuels to 

distant electrical generators.   Policy incentives, technical interfaces and collaboration amongst 

stakeholders is vital to develop this business model.    Government policies lead this development. 

3. Better understanding of options for rolling out fleet electrification quickly while managing risk. 
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1.3  Utilities: 

Electricity utilities include an Independent System Operator (ISO) to manage the second-by-second time 

management of their regional responsibility to reliably deliver demanded power to their customers.  

Typically, on top of their existing mandate they need: 

• More transparent view of when fleets are planned and where they will be located on the grid 

network.   

• Tailored approaches to planning and forecasting for large and small fleets.  School bus fleets 

compared to Amazon delivery fleets have quite different needs. 

• Resources to respond to fleet customers who ask about solar, storage, and resilience needs. 

• Resources to help utility employees and customers navigate the learning curve and better 

understand fleet electrification challenges and long-term implications. 

• Reduction of barriers related to funding availability, logistics, load forecasting, and cost. 

• Remote monitoring, services, and repair of utility owned EV charging stations  

• Management of EV charging stations include vehicle parking locations that are daily EV 

destinations requiring build out and continuing monitoring. 

 

1.4  Common Barriers: 

1.4.1 Fleet owners don’t know what their demand load will be in five years, 10 years, and beyond.  This 

issue is tied to the utilities who serve them.  Improving communication and information sharing between fleet 

operators, solution providers, and the utility is vital. This includes stakeholder-informed load forecasting and 

coordinated fleet planning amongst all stakeholder groups. There is a need for regulatory and policy actions to 

address this unpredictability including increased funding for make-ready infrastructure, innovative tariffs, data 

transparency and consistency, and nationwide databases of programs and rate structures. 

1.4.2 Lack of understanding on which stakeholder groups need education and defining what course content 

is necessary to advance fleet and EV electrification is an issue.   Stakeholder coordination is vital.  Conferences and 

workshops to educate all parties on EV operations, EV charging systems, and fleet electrification impacts on the grid 

need encouragement. This can include basic training courses or virtual and in-person networking events. Regulatory 

and policy actions to close the education gap are also viable pathways. 

1.4.3 Logistics, roles and responsibilities require detailed specification when a project is launched.   

Flexibility when identifying stakeholder roles and responsibilities with new energy and energy-as-a-service business 

models.   Training of a very large technical team tasked with installation and maintenance to an agreed national 

standard must be a priority.  

1.4.4 Lack of seamless communications between electric vehicles, charger protocols and controls, and the 

grid interface, including business models, are issues that require attention to scale smoothly.  Policy and regulatory 

actions are required to address standardization such as a clear and transparent process for how these standards will 

be developed and subsequent data sharing between charger vendors, fleets, and utilities.   Maintenance of 

interconnection requirements is a top priority. 



 Canadian Association for the Club or Rome  Group of 78 request 

5 
 

1.4.5 Provide financial incentives—such as loans, loan guarantees, direct purchases, and purchase 

commitments—to incentivize domestic manufacturers and to ensure that the federal government has the capacity 

to produce critical items.  The authorities include the ability not only provide economic incentives but also to procure 

and install equipment in private industrial facilities to achieve the necessary production goals. 

 

1.4.6 Install 100,000 additional Canadian electric vehicle fast charging stations each year through to 2030.  

Many of those stations will have to be at locations along national highways (every 50 km) where there is no available 

electric grid but are popular nature destinations or enroute way points and thus will be powered by systems that 

are microgrids.  The role of microgrids in this endeavor is very attractive as they can both reduce consumer energy 

costs by using solar/wind generation and storage technologies as well as provide a revenue stream for the microgrid 

and charging station owners.   

  1.5  Individual EV owners  
 

 1.5.1 Education and countering misinformation is a top priority policy issue.   Encourage use of seminars, 

university lectures, technician training, test drive and “ride along” programs like Ottawa’s Go-EV, and financial 

support to local EV clubs with a mandate to encourage EV use.  A definition of education project contents needs 

some national and provincial standardization as well as flexibility to suit local municipal conditions.       

 

 1.5.2 Vehicle-to-Grid (V2G) or Vehicle-to-Home technology can utilize the vehicle battery to support 

household loads during outages (accidental and intentional emergency brown outs or rotating blackouts) and 

demand response events.  The Russian-Ukrainian war has demonstrated transportation reliability when the gasoline 

infrastructure is compromised.   EVs with internal climate control often termed “Camping Mode” have demonstrated 

the flexibility of EV cold weather accommodation in wartime.  The individual EV owner, fleet owners, manufacturers, 

installers, aggregators, and other stakeholders require detailed specifications and policies that encourage this 

deployment for extensive cost savings, resilience, and survival (adaptation) benefits.    

 

 1.5.3 EV ownership encouragement addressing improving the charging experience, adding convenience, 

and provide financial incentives include: 

• Waiver of the HST when procuring an EV. 

• Provide purchase grants of $10,000 per new or used electric vehicle without limits on the purchase 

price. 

• Interest free procurement loans for vehicles and residential charging solutions. 

• Provide annual free provincial road tax when licensing the EV. 

• Free parking in municipal parking lots and on city streets. 

• Free use and restriction waivers on toll highways and HOV lanes. 

• Wide availability of destination and enroute charging infrastructure with standard public internet 

software for reporting and booking.  This includes real-time availability, maintenance status, cost per 

kWh, charging levels available, nearby public restaurants and washroom facilities.   

• Automatic waiver for city core congestion license fees.   

• Every handicapped parking location is to have a neighbour Level 2 EV charging station which is free for 

charging times less than 60 minutes. 

• Annual municipal property taxation reduction for each account with installed Level 2 or Level 3 charging 

point(s). 
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2.0 Building Energy Infrastructure 
 

Whereas:  Microgrids are an efficient way of upgrading aging power grid infrastructure while providing greater 

control of how power is used.   Reliability becomes mainly a local issue without the very fragile long distance 

transmission lines vulnerability.  Microgrids have one thing in common, in emergencies they can “island” (isolate) 

from the main grid and function independently.   Behind this isolating switch can be a near infinite number of 

hardware and software configurations often designed to meet unique requirements of the consumers of the 

internally generated power.    Most often, the experienced gained on a small microgrid is scalable to one that is 

much larger with quite different operational requirements.   Recent events in the Ukraine have clarified the threat 

of the natural gas supplier country (Russia) using this as a political and economic weapon on customer countries.  

Microgrids that are designed to be fossil fuel free are immune to these weapons which means microgrids can be a 

national security issue.   Flood, storms, earthquakes, and wildfires often threaten the long electricity supply tower 

transmission corridors that may be at great distances from the end consumer.   These transmission corridors often 

follow coastlines, lakeshores, and river valleys as these are the locations of towns and cities with their thirst for 

water.   In an outage the microgrid occupants are often unaware of the grid failure while those less fortunate are hit 

with simultaneous loss of critical communications, heating/cooling, refrigeration of food, well and other fresh water 

supplies, gasoline pumps, banking and credit card use, cooking capacity, lighting, internet and cable digital 

entertainment, basement flooding, and potentially home health care.   This is normally not an adaptation issue for 

a few hours or even a few days but if longer it suggests the inhabitants will have to migrate (managed retreat) to 

survive.         

    

Whereas: This submission has its focus on a single-family residential shelter but much of the content can be scaled 

to larger buildings like multilevel condominium blocks, shopping centres, office towers, industrial manufacturing 

facilities, sports stadiums and all the other types individually or in groups.   Studies have stated that there is an 8:1 

payback to society for every government dollar invested in adaptation.   Paybacks are due to avoidance of emergency 

measures agency workload, avoidance of migration and management of the displaced, reduced rebuilding costs, and 

avoidance of human healthcare services.  Providing shelter-in-place adaptations, like microgrids, should be a policy 

makers top priority.   

Whereas: The need for residential adaptation and remediation are increasing due to the expanding strength, 

duration, and reach of climate change threats.   This document assumes that adequate encouragement for increased 

insulation, air tightness and other passive home technologies, within building codes or as additional options, are 

already operational.  Electrification of everything is the priority.  Adaptation is not a single step one time solution as 

it requires updates for retrofits and new builds as conditions change.   Fortunately, microgrids are technically easy 

to expand their functionality as new requirements are driven by severity and frequency of storms.  

Home microgrid technologies can assist future solutions to challenges of providing affordable housing, reduce 

poverty, adaptation to escalating demands due to climate change, deliver quality healthcare, reduce transportation 

grid lock, provide pandemic aerosol control (deactivation of all viruses, bacteria, molds, and pathogens using UVC 

radiation), and physical security, at a lower cost and environmental impact over the building’s lifecycle compared to 

traditional designs.   A fossil fuel free microgrid effectively integrates physical, digital, and human systems in the 

built environment to deliver a sustainable, prosperous, reliable, and resilient environment to its occupants 

independent of traditional gasoline, electricity, and natural gas delivery infrastructure. 
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A residential microgrid delivers comfort and convenience with electrical appliances, illumination, hot water, 

transportation charging, thermal management, and air quality in a sustainable, cost efficient, and automated 

manner.  It integrates information and communication technology into home operations and services while doing 

information outreach into the main power grid.  The main grid uses delivered microgrid power to balance the 

electrical energy supply to meet demand.   This is often called demand response.   

Residential thermal supply and demand represent 82% of residential energy consumption which suggests the 

thermal environment deserves 82% of the energy infrastructure investment attention. 

The Building Energy Infrastructure of an existing advanced fossil fuel free home located in Ottawa is also a microgrid 

and an EV charging station is shown in the following block diagram. 

 

 
 

This fossil fuel free microgrid is also a Distributed Energy Resource providing: 

• A building-centric focus but can grow to include communications to community and municipality (including 

the power grid) services. 

• Has useful real-time knowledge, displays, reports, command, and control of itself using standard computer 

platforms and a smartphone.   

• Actively resolves dynamic energy demands.  

• Capable of evolving continuously through applying innovation in all its hardware and software features. 

• Empowers occupants to enjoy comforts and convenience with both automated features and manual 

interventions.  Lifestyles are almost never routine as external forces interrupt routine. 

• A home where technological advancements promotes comfort and convenience while protecting the global 

environment.  The average solar-powered home prevents just under one U.S. ton CO2 each year, but this 

depends on how the grid electricity is generated at its location.   

• Through harnessing the power of networks, data, and information and communications technology, we 

must build a closer community in harmony with nature.  

• The Concept of ‘smart’ applies when communications connectivity is added to a passive object.  

 emand Energy                    Electricity
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• A Smart Nation is built not by Government, but by all its residences, companies, and agencies that respond 
to government leadership and policies. 

• A microgrid uses sensor-driven data collection and powerful analytics to automate and orchestrate a wide 

range of services in the interests of better performance and lower costs. 

• The microgrid under examination is comprised of three physical layers:  

• The home structure with all the controlling energy management assets.  

• Underground geothermal heat exchanger.  

• The original electricity grid. 

• This microgrid also has three Virtual layers: 

• Consisting of internal microgrid applications that initially draws data from the physical layers, 

processes the data and communicates that information to the necessary platform actuators, 

displays or historic databases. 

• A virtual community of other microgrids who are collaborating with each other and the ISO often 

using a third party known as an aggregator.  The aggregator is contractually authorized to manage 

the microgrid internal energy assets to receive energy from the microgrid, use available microgrid 

storage, control hot water heating, manage EV chargers and activate/deactivate microgrid 

structural heating and cooling in accordance with the terms and timing of a negotiated contract.   

Aggregators deliver power at more than one megawatt to the ISO.   Typically, there is an activation 

notice agreed the day before and then a series of 5-minute delivery package auctions executed in 

real time the next day.   Blockchain and AI can manage this data interface.    

• A virtual community of aggregators who have business agreements with each other and the ISO is 

the final level.   Verifiably sharing of energy and direction of energy flows can be a complex real-

time challenge that is easily handled with blockchain technology.   A community of aggregators 

may be an entire city.    

• When a microgrid is in “island” mode the generating portion is collocated with the management 

software so that local owners can have full control of rationing procedures within their own unique 

configuration of loads.   When operating in the “standard” mode mans the microgrid is a partner 

in energy generation, demand management and transmission in accordance with contractual 

agreements.   There can be considerable distance between the generation (rooftop solar), garage 

battery storage, and local loads with the rationing management software in the offices of the ISO 

or aggregator.    

 

Micro grids are quite scalable as demonstrated in this comparison of a “resident financed” Canadian microgrid and 

a “state financed” Australian microgrid.  Most advanced countries in the world are far more active than Canada in 

this technology.   The value of microgrids in other countries has been well accepted for several years.   Canada is 

lagging badly behind. 
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Microgrid Scalability  

      

Feature   Canadian home Australian community 

          

Number of homes 1   Very many   

          

Solar Power 13 kW   8,000 kW   

          

Storage   40 kWh   20,000 kWh 

          

Hydrogen Plant nil   1 megawatt 

 

 

There are also hotel and other commercial properties acting as grid-tied microgrids with load shedding capabilities 

participating in grid storage programs to smooth out demand peaks.   

 

Funding for Microgrid solutions remains a key challenge for most governments.  To address this issue, it is 

recommended that:  

• Resilience, efficiency, and sustainability be at the center of our energy strategy and microgrids acknowledged as 

an essential tool to achieve these ends in both the public and private sectors. 

• Urban leaders be properly briefed as there are so many possible microgrid configurations and the technology is 

advancing so rapidly. 

• The right vision, plans, talent, and funding be established.  Microgrid programs will not reach their full potential 

of adaptation benefits without appropriate policies.    

The benefits of Microgrids include:  

• Effective data-driven decision-making used to optimize energy use. 

• Enhanced citizen and government engagement 

• Safer communities with many operational options 

• Improved private transportation using EVs 

• More efficient public utilities 

• Reduced environmental footprint 

• Better equipped to handle both natural and human induced shocks such as a pandemic, severe weather or a 

major fire, industrial accident or even a terrorist attack.  

• Long-term economic savings due to significantly lower operational costs. 

• New economic and technical development opportunities. 

• Policy and governance overview of new technologies.  

• Subsystems typically operate independently, however, these subsystems in a microgrid share information to 

become a system to optimize total building performance. 

• Demonstrating a significant step forward in meeting LEED standards as outlined by the U.S. Green Building 

Council.  LEED, stands for Leadership in Energy and Environmental Design.  It is the most widely used green 

building rating system in the world.  Achieving a platinum certification requires high sustainable performance in 

water usage, heating & cooling systems, air quality & power consumption.  
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• Smart buildings can also communicate with one another, which marks a significant step toward the goal of 

creating “microgrids” that stabilize primary grids, compensate for both supply and demand fluctuations while 

reducing overall energy demand from distant nuclear and hydro-electric generators or imports from 

neighbouring jurisdictions.  

• Identifying how communities that often advocate for the development of mixed-use space (integrates 

commercial, residential, and business activities into one interconnected microgrid to promote functionality and 

equitability in 15 minute communities) may grow.   Coordinated adaptation leadership is required from all levels 

of government, the private sector, and the public, to help shape the direction and pace of change within 

municipalities. A reliable and resilient cost-effective energy supply provided by many coordinated microgrids is 

fundamental.  It is going to cost trillions of dollars to decarbonize real estate and buildings. And there just is no 

path to organizing that kind of capital to do anything unless there's a for-profit motive and rationale.   

 

 

2.1  Government “c   ots  nd sticks” policy considerations. 

 

Financing of adaptation is the responsibility of all levels of government in all countries.  But often all this resilience 

spending seems to be a mere bandage in the face of what’s coming.  Also, around the world, most efforts to adapt 

to climate change remain in the planning stage or have recently begun serious deployment.  Each year, we build out 

ever-cheaper sun, wind, heat pump and batteries, so that the grid that uses these innovations is going to get greener.   

With a full appreciation that the tremendous costs of disaster damage grow annually, individuals, organizations, 

governments, and industry can adapt to and reduce the impact of loss of electrical energy for long periods of time 

or periods of power instability.  Further, microgrids provide very suitable adaptation methodologies of decentralized, 

distributed, and democratized energy production for many disaster scenarios. 

 

 Plan-to-Survive-First-Edition-July-12-2019.pdf (canadiancor.com)  

 

However, skills in building energy management are significantly greater than janitorial services.   Operations and 

maintenance of building HVAC systems have been a commercial building issue for decades. 

 

Understanding what a microgrid really is and how it interacts with its surroundings to deliver reliable cost-effective 

comfort and convenience in an all-electric lifestyle is essential.  Microgrids, even in emergency situations, operate 

in complete harmony with the natural world without any burning flames.   Leaving the complex fossil molecules to 

the production of lubricants, synthetic rubber, polymers, fabrics, and medications is a priority.   Policies to encourage 

the private sector to become more active in implementation of these microgrid technologies consist of: 

 

• Reduction in complexity of the regulatory environment to speed implementation.   In this case the approval 

for a new microgrid requires ISO approval.   Often the ISO view the microgrid as a power generation business 

rival that will take business away from their traditional unchallenged responsibility.   Intentional delaying 

tactics use complex legal forms designed to slow the approval process so builders will not wait and proceed 

without adding in the necessary microgrid design features.   Policies must stop this intentional but not illegal 

administrative delaying tactic.      

• Geothermal heat pumps for hot water production and heating or cooling the shelter’s air is misunderstood.   

Education is necessary to identify the process of deep drilling by more than several kilometers, to access 

rock at 400 ⁰C which is used to produce superheated steam for injection in surface turbines.  The far more 

less challenging and technically achievable method is the laying of PVC pipe one to two metres under the 

surface soil, preferably in the water table that in Ottawa is at a year-round constant 10 ⁰C.    Soil conditions 

https://canadiancor.com/wp-content/uploads/2021/11/Plan-to-Survive-First-Edition-July-12-2019.pdf
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vary widely by geographic location around the planet but the heat rising from the molten iron core of the 

Earth is still rising to the Earth’s surface.  This energy is available everywhere.   This latter low-grade shallow 

heat is an ideal source for extracting heat in the winter and a sink for dumping heat in the summer.   In 

many cases the ground soil may be used to store heat or cool from one season to the other.   Certainly, in 

the summer air conditioning season, heat extracted from the residential air is stored temporarily in the soil 

only to be extracted later that day for heating hot water.   All that is needed is a pipe in the ground and 

commercially available ground-source heat pump.     

 

Commercial air-source heat pumps are available for extracting heat from outside air down to -25 °C and 
they are more efficient than electrical resistive heaters.   In many of the cities in Canada, the number of 
hours in the year below this -25 °C design point are few but when colder, it becomes more efficient to 
heat using electric resistive heaters.   However, the external environment is NOT always at the extreme 
worst case outside temperature and heat can be extracted from the air at half, ½, the electrical power 
cost of resistive heaters.  Even better are ground-source heat pumps drawing heat from the soil or river or 
lake at near 0 °C achieves this at about one quarter, ¼, the cost of resistive heaters.   Typically, the bottom 
of a lake or river below a few feet from the surface never freezes due to geothermal heating from below.   

At ground temperatures higher than 0 °C, this ratio improves, and the literature contains examples of 
efficiency factors as high as 1/60 (60 times less than the cost of resistive heaters).  This is not well 
understood by the public nor governments even though it has been an establish scientific fact for over a 
century.    

Since the Earth’s core is constantly radiating its core geothermal heat into space, interception can be a 
simple PVC pipe laid in the ground when the concrete foundation walls of new buildings is being poured.   
This action takes advantage of already excavated soil.   The surface above a PVC pipe can be a driveway, a 
roadway, a lawn, garden, garage, or any other use.   Community in-ground heat exchangers can be 
installed at the same time as underground power, natural gas lines, sewage and water services are 
installed.   Very minimal extra expense for an amazing gain in heating efficiency and cost savings without 
burning any fossil fuels or biofuels.     

Municipal, provincial, and federal governments need to update building codes, train architects, civil 

engineers, and construction personnel on the techniques to temporarily interrupt the heat flow from the 

Earth’s core and use it to heat our buildings prior to that same heat finally escaping through the structural 

containment walls into the atmosphere as it would have done without the temporary diversion.    Building 

codes are difficult to negotiate and develop and speed the expansion of microgrid technologies.  Initial 

equipment cost (even with simple air-source heat pumps instead of natural gas heating) are a deterrent.   

Governments can encourage early adaptation to thermally efficient microgrids using traditional education 

and training programs as well as financial incentives. 

 

Governments must incentivize both air-source and ground-source heat pump residential use to make 

substantial reduction of the consumption of natural gas, propane, and heating oil.   These incentives should 

include these training and financial instruments. 

• Waiver of the HST when procuring a heat pump. 

• Provide purchase grants of 25% for each new ground source heat pump and 15% for air-source 

heat pumps. 

• Interest free procurement loans tied to the home and repaid along with municipal taxes. 

• Immediately stop providing financial incentives to new natural gas network expansion and 

installations.   
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• Change building codes to forbid new natural gas or propane fueled water or building heating. 

• Installation and maintenance personnel geothermal equipment certification for residential 

installations must be made mandatory.   This training should be similar to the existing 

requirement for geothermal equipment use in commercial buildings.    

• Due to the substantial public uncertainty associated with geothermal heating, extensive 

government sponsored marketing and certification training of personnel in the HVAC industry 

and dealerships is required. 

 

 
  

• It has been suggested that every home and building, when changing ownership, have an energy audit 

certification alerting the buyer to the present electrical energy and heating and cooling costs.  This report 

would also include additional recommendations for thermal containment improvements.   This report 

would assist in setting an appropriate market price.    In this way total systems properties, such as creativity, 

stability, diversity, resilience, adaptation, efficiency, and sustainability would be enhanced.   It is suggested 

that an appropriate policy would reward a very high ranking with up to 10% annual reduction of municipal 

taxes.   

  

• The simplest possible microgrid with only solar rooftop panels and possibly some storage capacity in an EV 

battery (V2G), must be encouraged for widespread use.   This very simple concept would not permit 

electrical energy backflow into the grid.  It would certainly reduce the load on the main grid during high air 

conditioning power demands on hot sunny days.   Homeowners would have independent decision authority 

to manually or automatically island (totally disconnect from the grid).  This simple adaptation is easy to 

understand and to automate for even the technically impoverished.   Since this would be only a load 

demand reduction to the ISO at a time when there is peak demand from other sources, there would be 

minimal pushback to rapid approval of these types of residences.     The use of battery storage would time 

shift the battery discharge of energy into the home until after sunset.  This delays the time of reconnection 

to the grid into late evening hours when the demand on the grid is at its lowest and cost per kWh is also at 

its lowest.    Both the homeowner and the ISO benefit, a pathway to a more functional microgrid is 

established, adaptation is achieved and there is even a homeowner backup survival operating mode if the 

grid should be discontinued for days or weeks due to wildfire, flooding, storms, or other climate change 

induced grid outage.   It is also a “starter” microgrid that could be easily modified to a more complex design 

at some time in the future.   

 

This is low hanging fruit for policy makers.   Financial incentives to the retrofitting homeowners and building 

code amendments for new buildings mandating rooftop solar are all that is required.   There is no new 

technology development necessary.   Installation technician training will be required as it is anticipated that 

this would be very popular, and the existing workforce would be overwhelmed with work orders.      
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• Data centers simply cannot suffer power interruptions – not even the possibility of them.  Switching to a 

substantial generation and storage microgrid model offers more than one benefit for data centers.  It is also 

an elegant solution to reach carbon neutrality by supporting the global effort toward adaptation and 

sustainability.  A dual feed inside the microgrid also guarantees high availability – two energy sources 

provide both primary and emergency power to the data center.  And even if the microgrid is first created 

to answer only the data center’s needs, it also becomes an active component of supply to the larger grid, 

contributing to resiliency and the transition toward renewable energy.  Data centers adaptation 

investments not only bring them further on their transition to carbon neutrality, but it also makes them a 

key player to help their local community do the same. 

 

3.0  Grid Management 
 

Whereas: The Los Angeles Times has reported that the state’s three investor-owned utilities, Pacific Gas & Electric, 

Southern California Edison, and San Diego Gas & Electric sparked 2,000 fires between 2014 and 2017, all because of 

defective equipment along lengthy delivery systems.  Local microgrid generation of power reduces this transmission 

risk.    

Whereas: The electrical grid is a complex collection of generating, storage, delivery, monitoring, data recording and 

maintenance provisions of a very fragile aging above ground infrastructure.   They have been matching the power 

supply to the demand for the last hundred years using wires stretching many thousands of kilometers in very 

complex grid branches.   The investments made in the infrastructure is substantial.  It is designed to maintain stability 

even in adverse circumstances.   

 

Modernization of the Canadian power grids is a constant annual budget item as aging infrastructure is the main 

cause of grid outages when challenged by global ecosystem stresses or human accidents.  The top priority change 

proposed is the use of many local microgrids. 

    

Home microgrids with storage, in Ontario and possibly other jurisdictions, are required to pay a flat rate for 

consumed grid power during the full 24 hours each day.   This rate is almost like an average rate compared to the 

normal households who have time-of-use rates that are highest during peak demand and cheapest very early in the 

morning when there is low demand.    This is an efficient way used by the ISO to prevent the practise of battery 

charging (using grid power) during periods of low cost and to use this stored energy during periods of high cost.   

Logic would suggest this is bad policy as this is exactly what should be encouraged with daily price per kWh variation.   

To explain this cleanly, the California “duck curve” is used.   

 

The “duck curve” is a name given to the shape of the net load curve in a California market with a significant 

penetration of solar energy. The net load curve is the demand curve less all renewable generation. Hence, the net 

curve demonstrates the amount of load remaining to be served by non-renewable generation after loads have been 

served with all available renewable generation. The term was first widely used in California as system planners 

studied the potential effects of increasing solar power.  
 

https://www.latimes.com/politics/la-pol-ca-california-utilities-wildfires-regulators-20190128-story.html
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The duck curve demonstrates the operational changes required to manage an electric system with 

growing penetrations of solar energy.  System operators require increased amounts of flexible resources 

that ramp up or down quickly to match changes in solar output. Such resources include: 

• Controllable hydro power 

• Hydro pumped storage 

• Natural gas combustion and combined-cycle turbines 

• Battery electric storage 

• Flexible loads where customers are willing to adjust the timing of their consumption (like hot 

water and HVAC) 

• Collaborating microgrids with storage and EV charging 

Policies must be developed to encourage customers to adjust timing of consumption from the grid for 

domestic consumption and battery charging (EV and home batteries).  Timing consumption of home 

stored battery energy for domestic use or to assist the ISO in demand response are also possible.    Rates 

and the timing of these changes throughout the day could then encourage the ISO business models to 

optimize their use of microgrid power and microgrid battery storage.  

A variation of this is to give the demand response authority to the ISO so they can consider the standby 

microgrid availability and use to avoid having an expensive bank of spinning gas turbines on standby.  A 

Pilot scheme doing exactly this is presently in its second year of use in the York region of Ontario.  A 

business model is being evaluated to ensure both sides of the contract are receiving adequate benefits.    

This pilot should be rapidly expanded across Canada.  
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With the increasing penetration of microgrids, EVs and distributed renewable energy resources like solar and wind 

farms, (and potentially Small Modular Reactors -- SMR) there is a systematic need for proper data handling to learn 

from past operational procedures and predict the future demands of the grid.  As operations of smart grids are 

dependent on weather, societal activities, and consumers behavior (including microgrids), BluWave-ai Atlas provides 

the platform to harness the power of big data, assisting with data-driven smart grid research and development for 

researchers, electricity utilities, and fleet operators.  Since our economy runs on fossil fuels, government policies will 

have to cut demand for oil using wind power and solar power.  Atlas is a tool to assist in this process and should be 

given government backing both nationally and internationally.       
BluWave-ai Launches Atlas, a Worldwide Data Vault for Live Operations - Canadian Association for the Club of Rome (canadiancor.com) 

 

 

 

 

https://canadiancor.com/breaking-news/bluwave-ai-launches-atlas-a-worldwide-data-vault-for-live-operations/

