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Summary

DIESEL, GASOLINE, PROPANE, AND NATURAL GAS–powered equipment is every-
where in urban environments, often only meters away from a fully func-

tioning electric grid. Non–road transport applications include pumps, furnaces
and heaters, chainsaws, mowers and string trimmers, and of course generators.
All contribute significantly to urban air pollution and CO2, and most to noise.

Air and noise pollution adversely impact human physical and psychological
health, and diminish quality of life. The CNWC supports electrifying all this
equipment, in all residential, commercial, and industrial applications including:

1. Construction equipment and sites.

2. Commercial/industrial and residential space heating and hot water.
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Policy position: urban electrification opportunities SUMMARY

3. Commercial and residential cooking.

4. Specialized heavy applications, such as industrial metallurgical processes.

5. Recreational infrastructure: parks, fairgrounds, and other outdoor public
spaces.

Local grids the critical focus Conventional fossil-fueled equipment is noisy
and polluting. It is physically and psychologically harmful to the operator and
everybody else within earshot. It is damaging to the local airshed.

Quality of life, and the health and safety of workers and the general pub-
lic, would be significantly improved if this equipment were electric instead of
combustible fueled.

To achieve this will require expanding local distribution grids: increasing the
capacity of current substations and distribution feeders, and constructing new
ones where required, and upgrading residential electrical service to at least 200
amps. Such expansion is necessary anyway, to support electrification of the
personal motor vehicle fleet. Hence, much of the infrastructure implications of
“urban remote/offgrid” are identical to those for transport.

A more robust local grid expands electrification inward, decarbonizes ur-
ban energy Chief among the applications beyond transport is space heating,
Item 2 above. Heating represents the single largest energy demand category on
cold days in most Canadian cities, not just in quantity of energy demand but
also the speed of demand variation. This is a major GHG category that elec-
trification could eliminate with off-the-shelf technology—if only the supporting
generation and distribution infrastructure were available.

For distribution grids to meet the challenges of these major new energy du-
ties will require significant planning.1 Upgrading is already occurring with the
uptake of battery-electric vehicles (BEVs), albeit very slowly. CNWC believes
that upgrades will be very significant, and that integrated planning must begin
as soon as possible.

Only reliable zero emitting generation can enable decarbonization by elec-
trification Along with new and upgraded distribution infrastructure, meet-
ing the increase in demand will also require new generation. This adds great
urgency to planning in this area, all across Canada, including and especially
the “fossil provinces” (Alberta, Saskatchewan, Nova Scotia, New Brunswick,
and, after 2024, Ontario). In spite of governmental admonitions about the cli-
mate change crisis requiring immediate action, no government in the country
at present plans to meet new electrical demand with nuclear supply.

1 See “Overview of electric energy distribution networks expansion planning”, IEEE Access, 12
February 2020, https://ieeexplore.ieee.org/document/8995556
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Policy position: urban electrification opportunities SUMMARY

This is a serious disconnect, and CNWC strongly recommends it be imme-
diately redressed. No significant electrification of the items above, much less
transport, can occur without significant investment in new nuclear generation.2

This disconnect is due at least in part to the false belief among policymakers
and the general public that the costs of non-nuclear zero emitting generation
types are falling. Widely-repeated claims to this effect fill the airwaves and
social media. However, those making such claims fail to account for the cost
of the generation that performs the grid-balancing role that variable renewable
energy (VRE, i.e. wind and solar) generation necessitates. Electricity costs have
risen in all grids with significant VRE additions.3

Removing the barriers to price parity between fossil-fired and zero-emitting
energy High electricity prices make it impossible to properly incentivize vol-
untary consumer transition from fossil fuel to electricity in the case of major
energy source categories like heating. The current approach to this problem
is to tax CO2 emissions. However, given that it would require a tax of more
than $800 per ton to bring the cost of heating with natural gas into parity with
that of heating with electricity at the current Ontario household retail price, the
CNWC feels that a much better approach is to reform electricity pricing so that
the price to end users more accurately reflects the cost of the dominant supply.4

2 In spite of the fact that demand for space heating, item 2 above, is greatest at nighttime, much
mainstream discussion on the future grid emphasizes solar photovoltaic as a central player in
future supply. Solar PV produces no power at nighttime, and its mode output value is zero,
meaning that most of the time it produces no electricity.

3 The US Bureau of Labor Statistics reports that the cost of electricity in major cities in the US
state of Texas was in the range of 13 to 14 US cents per kilowatt-hour in April and May 2021.
Those prices are about 6 cents cheaper than in New York. This data, combined with the fact that
Texas has by far the most installed wind energy capacity in the US and much more than New
York, may appear to rebut the claim that VRE raises prices. However, it must be noted that the
eleven-figure economic losses due to blackouts during Winter Storm Uri represent the ex post
facto cost of VRE in Texas. Because VRE cannot power a grid on its own, grid authorities must
ensure that “balancing” sources are always available to provide necessary voltage, frequency, and
of course active power. These sources are critical, and unlike VRE they can power the grid on
their own. They are currently capacitized so as to be able to “stand in” for VRE when the latter
is not available, yet under market rules must “stand aside” when it is available. This imposes
a cost on the former. If that cost is not acknowledged and compensated for, ultimately through
rates, then critical components of system reliability may be compromised. These components
certainly were compromised in Texas during Uri. This was due to federal and state mandates
and incentives for VRE that not only prioritized massive investment into VRE at the expense of
its predominantly gas-fired system symbionts, but also enabled it to underbid the same system
symbionts during actual grid market operations. To repeat, VRE’s symbionts are essential for
proper grid functioning; VRE itself is not. The cost of the resulting blackouts is therefore properly
attributed to directing billions of dollars of investment into VRE. VRE at best is non-essential to
system integrity. At worst, it is detrimental.

4 Current Ontario electricity household prices reflect both the system costs—
transmission/distribution corridors and connections—associated with the significant amounts
of VRE added to the provincial electricity system since 2010 and shifting the bulk of the
month-by-month payments for VRE generation from large users to households. The latter
payments include “make whole” arrangements or other remuneration mechanisms that cover
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The latter will require a change in the predominant ethos around electricity,
an ethos best summarized in the slogan “conservation first.” While conserva-
tion is always a good policy, too often it focuses exclusively on electricity while
ignoring transport and heating, which are predominantly fossil fueled. In fact,
electrification of transport is the most spectacular example of the environmen-
tal benefit of conservation: electric transport uses far less energy than fossil
transport. If the electricity is clean, then the environmental benefit is further
amplified.

For this reason, the new slogan should be “live better electrically,” since elec-
tricity will become the main energy source anyway and it perfectly incorporates
conservation.5

Most important, it is recommended that all Canadian jurisdictions seeking
to decarbonize energy by electrifying fossil-fueled equipment (which absolutely
requires zero emitting electricity), make use of proven economies of scale and
decarbonize electricity on the basis of low-cost bulk generation in nuclear re-
actors. Nuclear decarbonized Ontario electricity in a 20-year period in 1970–
1990, with high reliability and low cost, and it can do the same wherever else it
is given the chance.

the curtailment costs incurred by both VRE and non-VRE generators that must “stand aside”
during periods of high VRE output relative to demand.

5 “Live better electrically” was coined by General Electric in the 1950s, and repurposed by Ontario
Hydro in the late 1970s. It fell out of favour in the late-1980s–early 1990s.
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Mobile power as a service

Direct from grid

The most widespread use of urban off grid power is construction. Often major
construction sites using diesel generators are literally meters away from the
local distribution grid wires. In almost all applications, grid electricity would
be a cheaper option than diesel-generated. In all instances it would be cleaner
and quieter, and its use would thereby be far better for the health and safety of
workers, passers by, and nearby residents.

Decisions to electrify construction sites with diesel instead of a grid con-
nection are often due to real or perceived bureaucratic issues related to the
necessary interfaces between construction planners, municipal permitting au-
thorities, and utilities. The issue is time-to-permit. For municipalities, and
construction contractors, to see the benefits of direct-from-grid site power, this
red tape must be minimized. CNWC recommends striking a task force with a
mandate to reduce time-to-permit without compromising safety. Together with
municipal campaigns to sell contractors on the value of living better electrically,
more construction sites would use grid power.

Mobile transformers and substations In some cases, the size, location, and
expected energy use of a site warrants higher voltage service. With general
electrification, this could become more common. Mobile transformers and even
substations could enable electrification of the largest, most complex and energy
intensive construction operations.

As fossil electrification expands and society’s dependence on electricity in-
creases, more utilities will require mobile transformers/substations not only to
handle demand for temporary grid power in bulk for construction sites but also
to handle the increased demand to upgrade and maintain existing substations,
and other planned and unplanned outages, and emergency restoration.

From battery

The sudden proliferation of heavier battery-electric applications, chiefly com-
mercial trucks and transit buses, presents an opportunity for equally rapid in-
ward grid expansion. Private firms have already emerged offering to electrify
specialized power-intensive applications, such as outdoor film industry sets, us-
ing battery-electric mobile power6.

It is conceivable that such services could become widespread, and quickly.
This would increase urban electrical demand, likely substantially. Major urban

6 See e.g. the so-called Urban Power Source (UPS) developed by Vancouver-based light-
ing and grip equipment supplier Sim International, recently transferred to MBSE Equipment
Company. The UPS is a 225-kWh truck mounted battery pack designed for outdoor movie
sets; https://vancouversun.com/news/metro-vancouver-company-leads-charge-to-supply-b-c-
film-industry-with-clean-energy-generators
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Policy position: urban electrification opportunities MOBILE POWER AS A SERVICE

charge centres requiring ten- to hundred-megawatt scale charge capacity would
necessitate increasing the number and capacity of distribution transformers and
substations.7

CNWC believes the public wuold support rapid uptake of clean quiet ur-
ban power if they were presented with interesting examples. Toward this end,
CNWC recommends visible public-facing pilot projects. The Toronto film indus-
try would be a natural candidate for a SIM UPS or something similar.8

As mentioned above, the infrastructure implications of this dovetail with
those of electric transport. Integrated planning that takes this into account is
necessary. Specialist engineering firms estimate that medium-capacity charge
stations would require transformers in the 5 to 15 kV range. This may signifi-
cantly underestimate real demand.

7 The Ontario city of Brampton in early 2021 deployed an innovative pantograph-based charging
system for battery-electric city buses that charges at 450 kilowatts (see https://www.ebmag.
com/interoperable-battery-electric-buses-brampton-now-has-the-worlds-largest-fleet/). This is
another example of battery-based energy that could apply as much to stationary power as to
transport.

8 Such applications are typically “Bullfrog powered,” complete with the usual claims about “100
percent renewable power.” In light of Bullfrog’s years of success in putting the “100 percent RE”
stamp on its clients’ events and facilities, it may seem a tall order to persuade a prospective client
who is anxious to present a progressive climate-friendly face to proclaim that the clean power
running the event is nuclear and not RE. Such a move would inevitably attract protesters from
green NGOs trotting out the usual antinuclear hobbyhorses. Nonetheless, if these shenanigans
were effectively countered, then a a public-facing campaign promoting viable, provably clean
power could be a spectacular showcase for urban electrification. Other venue opportunities
could include fairgrounds, outdoor events such as the GWN Dragonboat Festival at Marilyn Bell
Park every September (which in previous years has been gasoline powered), and of course any
and all events that Bullfrog is currently involved with.
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Grid connected heavy applications

ELECTRIFYING HEAVY INDUSTRIAL APPLICATIONS that are currently fossil pow-
ered would continue a trend that has existed in Canada since the interwar

period. Aluminum and nickel smelting have long been heavily electrified. The
CNWC welcomed the recent announcement that Dofasco will deploy electric arc
technology at its Hamilton steel operation.

Institutions Other applications include fossil powered large institutions such
as hospitals and universities. One major complex, the Ottawa Hospital General
Campus, has since mid-2013 drastically reduced its use of a 70 megawatt gas-
fired generation plant.9 As with all fossil-powered urban applications, noise
during operation is very significant. While the reported emissions from this
facility have declined significantly since 2013, the emissions rate of CO2 alone
has tripled.10

An adequately supplied grid is easily capable of completely electrifying such
operations. The benefits, in terms of noise and air quality, would be immediate.
The CNWC believes that these kinds of locations constitute “low hanging fruit”
when it comes to electrification, and that the policy objective of local, provincial,
and national governments should be to work with the ICI sector to ensure that
facilities are supplied with grid electricity. CNWC is pleased to see transmission
upgrades planned and recently completed by Hydro One and local distribution
companies, and hopes this work continues.

Shore power CNWC applauds the Canadian federal government’s Shore Power
program, as electrification of currently diesel powered shore power immediately
reduces local air pollution emissions. The Council would like to see efforts to
reduce the emissions rate of the grids that provide the power. In most of the
currently funded federal shore power projects, the grids are already clean. How-
ever, in the case of Nova Scotia, emissions reduced at the port will increase at
the fossil-fired power plants that provide most of that province’s electricity.

As will all electrification, there is no substitute for zero-emission baseload
power. In provinces that have tapped out available hydro, the only alternative
is nuclear.

9 This campus of the Ottawa Hospital is located directly adjacent to the 115-kV transmission cor-
ridor connecting the Riverdale transformer station.

10 This facility may see greater use when the Pickering nuclear station goes out of service after
2025. If it resumes pre-2014 output levels, which is conceivable, CO2 emissions will increase
nearly tenfold.
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Residential upgrades

AN IMMEDIATE IMPLICATION OF THE EXPECTED high uptake of battery-electric
personal vehicles is that residential electrical service will be generally in-

creased to at least 200 amps.
This could enable very rapid full electrification of household energy, includ-

ing heating, hot water, and cooking.11 The latter two alone represent average
minimum power demand in August—the month of lowest heating demand—of
about 8,000 megawatts just in Ontario.12 Serving such a demand would con-
sume all the output of a Bruce size nuclear plant, plus 4 Pickering size reactors.

While most new residential homes in Canada have 200 amp service, the
overwhelming bulk of existing homes do not. For them to achieve fully electric
energy, they would have to be upgraded. Affordable electricity is key to mak-
ing that an attractive prospect for homeowners. The energy cost of electricity
cannot be much higher than that of electricity’s main competitor, natural gas.

11 The province of Quebec leads the North American continent in residential electrification. Most
Quebec homes heat with electricity, and the existing service at most homes makes adding at least
a level 2 EV charger easily viable.

12 This is based on sales of natural gas, reported by Statistics Canada.
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Heating

SPACE AND WATER HEATING represent a major use category for fossil fuels,
mostly natural gas. On cold days in Canada, heating represents the sin-

gle largest energy demand category, often outstripping road transport.
Electrifying heat is easily possible, using existing commercially available

technology. Most residential heating in Quebec is with plain old electric base-
board heaters.

It is the source of electricity that is critical. Because Quebec electricity is
virtually zero-emitting, heating in that province is exceptionally clean. Heating
can only be clean if it is electric. Electricity can only be clean if it is hydro
or nuclear, and all Canadian provinces already utilize economically available
hydro. This leaves nuclear as the only viable option for decarbonizing heat.

Commercial buildings too are good candidates for electric heat. An office
complex with say 40 MW of gas-fired boiler capacity converted to electric on a
grid with an Ontario-level CIPK (50 grams per kWh) would emit 500 tons less
CO2 over 24 hours at full power compared with gas. A electric load this size
could play an important role providing fast frequency response, a grid ancillary
service that may be required more in a system in which electric heating is more
prominent than it is outside Quebec today.

Vertical farms

The greatest energy use in indoor farming today is heating. If all heating were
electric, then all energy in indoor farming would be electric. This has the po-
tential to be virtually emissions-free, but if and only if most or all of the the grid
basis power is nuclear.

Distribution-wise, the implications for this activity are identical to those for
all electric heating: the optimal situation would be to harness geothermal heat
for “baseload” temperature control, then “top up” with resistance. Thermal
storage in building mass (drywall, concrete, etc.) is economically viable above
a certain size threshold (2 million square feet, according to one commercial
offering, but the cost of electricity is the driving variable). Voltage regulation
requirements for predominantly resistive loads will necessitate additional dis-
tribution equipment (capacitors etc.).

Submitted on September 13, 2021 9



Policy position: urban electrification opportunities FINANCIAL IMPLICATIONS

Financial implications

FULL URBAN ELECTRIFICATION WOULD EXPAND the importance of municipal elec-
tric utilities. Their duties would increase to include those of filling stations

and gas utilities. Their capital additions would greatly increase, but so would
revenue. Mobile power as a service, described above beginning page 5, would
account for a significant portion of both capital additions and revenues.

It must be stressed again that municipal governments would experience sig-
nificant increase in demand for services. Their duties would now include those
currrently performed by fuel retailers and gas utilities. All energy the latter pro-
vide today would come from generating plants via the transmission system and
then through the distribution grid.

Of course, the revenue to pay for the energy would come from ratepayers.
But it is unlikely this transition would occur as the result of mandates. It could
only occur if current consumers of combustible fuel found an economic benefit
in electrification—that is, if electricity were priced so that it were less expensive
to use it than its combustible alternatives.

In this area, governments have great latitude, much more so than they do
with combustible fuels. Economies of scale were the basis for the electrification
that occurred in the mid Twentieth Century, in practically all jurisdictions that
electrified. Government policy at the Canadian federal level therefore should
focus on enabling capital acquisition at the provincial generation fleet level, to
guarantee a reliable and abundant supply of low cost bulk power to effect the
electrification of combustible fueled equipment. Acquisition of transmission and
distribution equipment should be similarly enabled.

The CNWC recommends establishing a standard for measuring the ability of
financed equipment to meet the twin goals of providing reliable clean power
in bulk and at a cost to the end user that represents a viable alternative to
combustible fuel. The “clean” portion of the standard should aim for zero emis-
sions. The “affordable” portion should aim for at least parity with current per-
kilowatt-hour prices of combustible fuels in the targeted applications (transport
and heating).
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About the Canadian Nuclear Workers’ Council

“The collective voice of organized labour in the nuclear indus-
tries”

The CNWC has been the collective voice of Unionized Workers across Canada’s
Nuclear Industry for more than 27 years. Our Member Unions represent Work-
ers in uranium mines and mills, nuclear fuel fabrication, nuclear power plant
(NPP) operation and maintenance, NPP construction and refurbishment, medi-
cal isotope production, nuclear research and development, nuclear waste man-
agement and decommissioning.

The CNWC believes that nuclear power is a proven, reliable and non-GHG emit-
ting source of electricity that will continue to support our clean energy future.

All CNWC policy positions can be found at https://cnwc-cctn.ca/policy-positions/.

Bob Walker,

National Director

Content in this document was prepared for CNWC by S.E. Aplin.
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