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1 Introduction 1 

BC Hydro is writing to the British Columbia Utilities Commission (Commission) in 2 

connection with the Commission’s Inquiry into the Regulation of Electric Vehicle 3 

Charging Services (Inquiry).  4 

BC Hydro supports the Commission’s decision to establish the Inquiry, and 5 

acknowledges the importance of the preliminary scope items for the Inquiry as set 6 

out in Appendix B to Order No. G-19-18. BC Hydro is looking forward to participating 7 

in the Inquiry and to developing a greater understanding of the facts and issues in 8 

relation to the electric vehicle (EV) charging marketplace.  9 

With respect to regulated public utilities engaging directly in EV charging services, 10 

as noted by the Commission in its Exhibit A-2 letter to stakeholders regarding the 11 

establishment of this Inquiry, the Commission’s AES Inquiry Report1 dated 12 

December 27, 2012 sets out the regulatory principles applicable to regulated public 13 

utilities that provide products and services outside traditional utility activities, such as 14 

the provision of alternative vehicle fuels. The Commission indicated in its letter that it 15 

intends to adopt the key principles established in the AES Inquiry Report in this 16 

Inquiry.  17 

In this submission we provide our initial comments on the preliminary scope items 18 

for the Inquiry, with consideration given to the identified principles applicable to 19 

regulated public utilities. As context to our comments, we note that the overall theme 20 

of our submission is that barriers to the development of the EV charging services 21 

market should be reduced or removed to facilitate growth in electric vehicle uptake. 22 

We have specifically focussed our comments on the issues and barriers that relate 23 

to direct current fast charging services (direct current fast charging, referred to in this 24 

submission as DCFCs or DC fast charging) as opposed to Level 1 or Level 2 25 

                                            
1
  In the matter of FortisBC Energy Inc. Inquiry into the Offering of Products and Services in Alternative Energy 

Solutions and Other New Initiatives Report, dated December 27, 2012.  
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charging services. Please refer to Appendix A for a review of charging infrastructure 1 

and technologies.2  2 

In addition to commenting on the specific questions raised by the Commission, we 3 

provide immediately below an overview of what we believe the key regulatory 4 

barriers are to developing a DCFC network in B.C., as well as a summary of the EV 5 

charging services in B.C. and our involvement to date.  6 

BC Hydro is interested in all of the evidence that may be put forward by interveners 7 

and interested parties in this proceeding and supports the contemplated technical 8 

presentation sessions as providing a good forum for interveners to provide further 9 

information or clarification of submissions if deemed necessary.  10 

BC Hydro would appreciate any opportunity to review and provide comments on 11 

recommendations or other determinations arising out of this Inquiry.  12 

2 Overview 13 

The EV charging marketplace in British Columbia is in an early development stage. 14 

Various parties are involved with varying business models based on each party’s 15 

own objectives and the context of the existing regulatory regime. BC Hydro believes 16 

that the existing regulatory regime may have influenced the manner in which the EV 17 

charging market has developed to date, and does present barriers to further 18 

development of this market moving forward.  19 

There will be pressure for the EV charging marketplace to grow and evolve as the 20 

number of EVs and demand for charging services increase in the province. One 21 

question is whether the existing regulatory regime in B.C. should evolve to remove 22 

barriers to growth in this area.  23 

                                            
2
  Appendix A is an excerpt from Chapter 4 of the following report: EV Technology and Market Overview – 

Background Report, October 19 2016, prepared by PowerTech Labs Inc.; available publicly at 
http://www.metrovancouver.org/services/air-quality/AirQualityPublications/EVTechnologyMarketOverview.pdf. 

http://www.metrovancouver.org/services/air-quality/AirQualityPublications/EVTechnologyMarketOverview.pdf
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BC Hydro sees an opportunity for a regulatory barrier to market development to be 1 

removed. Specifically, the Commission should consider whether to recommend 2 

changes to the regulatory regime currently in effect for: (i) a person who is not 3 

otherwise a public utility (e.g., a person who is not BC Hydro or FortisBC) who 4 

engages in public EV charging undertakings and provision of EV charging services, 5 

and (ii) regulated public utilities engaging in such activities.  6 

With respect to a person who is not otherwise a public utility (generally referred to in 7 

this submission as the “private sector”), if such a person owns or operates EV 8 

charging equipment or facilities for the provision of electricity to or for the public for 9 

compensation, the person will fall within the Utilities Commission Act (UCA) 10 

definition of “public utility” subject to the exclusions set out in paragraphs (c) and (d) 11 

of the definition and subject to any applicable exemption order.  12 

BC Hydro believes that the UCA definition of “public utility” may have been a factor 13 

in past decisions on whether to install and operate public EV charging stations in the 14 

province. The entities that have primarily begun to offer public EV charging service 15 

are those that can do so without falling into the definition of “public utility”. For 16 

example, retailers and hotels have decided to install and operate Level 2 EV 17 

charging stations as a free service to their customers as a business decision. 18 

Municipalities have done so because they are exempt from being defined as a public 19 

utility. BC Hydro does not believe that private sector persons (not otherwise public 20 

utilities) who wish to resell electricity need to be regulated. Rather, the focus should 21 

be on eliminating this barrier, recognizing however that the Commission may want to 22 

retain some flexibility, such as a role to adjudicate customer complaints regarding 23 

service, for example. The role of the Commission should be transparent to ensure 24 

that persons wanting to enter into this market have a clear understanding of if and 25 

how they may become subject to the Commission’s regulation.  26 
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The existing regulatory regime may also present barriers to public utilities. BC Hydro 1 

is of the view that public utilities should be able to recover costs on the basis that 2 

installing fast charging stations will remove a key barrier to EV adoption and will 3 

deliver benefits to all ratepayers, including lowering greenhouse gases (GHG) and 4 

increasing utility revenue through additional electricity sales. BC Hydro 5 

acknowledges that the principles set out in the AES Inquiry Report appear to be 6 

applicable to regulated public utilities providing EV charging products and services 7 

and therefore may preclude cost recovery from all ratepayers. Subject then to 8 

acceptance of the benefits to all ratepayers of developing the market for EV charging 9 

services in B.C., this Inquiry may provide evidence to allow the Commission to 10 

consider i) whether the principles that were established in the AES Inquiry ought to 11 

be applicable in the emerging marketplace for electric vehicle charging services, or 12 

ii) whether Commission recommendations on regulations that may modify those 13 

principles should be considered to allow for cost recovery of public utility 14 

investments in this market development.  15 

3 EV Charging Services in B.C. and BC Hydro 16 

Involvement 17 

Since 2012, BC Hydro has been working with federal, provincial and local 18 

governments, businesses and other stakeholders to remove barriers to the 19 

deployment of EVs in B.C. A key barrier is the availability of charging infrastructure. 20 

Despite the fact that over 80 per cent of EV charging takes place at home or at 21 

work,3 the availability of public charging provides an essential backstop and enables 22 

longer journeys. Public charging infrastructure in B.C. falls into two categories: 23 

Level 2 chargers and DC fast chargers.  24 

                                            
3
  Business Case for Investing in Electric Vehicle Direct Current Fast Charging Station Infrastructure. 

MARCON. Prepared for the Canadian Council of Ministers of the Environment 2016.  
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3.1 Level 2 Public Charging 1 

There is a growing range of EV charging services in B.C., including over 2 

1,000 public charging stations.4 Roughly 95 per cent of these charging stations are 3 

AC 240V Level 2 charging stations that are capable of fully charging a plug-in hybrid 4 

EV in two to four hours and a battery electric EV in four to eight hours.5 The 5 

Provincial Government supported the installation of some of these stations with an 6 

investment of $2.7 million for Level 2 chargers through the Clean Energy Vehicle 7 

program.  8 

While the majority of Level 2 public charging stations are free to use, many require 9 

drivers to join a service network to access the stations. Members are offered various 10 

ways to authorize the use of a charging station, such as scanning a member card at 11 

the desired charging station. EV owners can obtain a member card by registering 12 

online with the charging service networks. Some networks’ stations can also be 13 

authorized through a smart phone application or a credit card. The two main Level 2 14 

networks in B.C. are ChargePoint and FLO. In November 2017, the City of 15 

Vancouver (City) introduced charging fees at nine City-owned Level 2 charging 16 

locations, in an effort to encourage turnover at the stations and ensure that they can 17 

be accessed by EV drivers. Initial rates are $2/hour, in addition to existing parking 18 

fees. Also, the City estimates that there are more than 250 Level 2 charging stations 19 

in Vancouver, most of which do not require payment for charging.6  20 

The relatively low capital and maintenance costs of Level 2 chargers have enabled 21 

participation by a large number of players. BC Hydro has not played an active role in 22 

the deployment of Level 2 public charging.  23 

                                            
4
  PluginBC https://pluginbc. ca/charging-stations/. 

5
  EV Technology and Market Overview, Powertech Labs. October 19, 2016.  

6
  http://vancouver. ca/streets-transportation/electric-vehicles. aspx. 

https://pluginbc.ca/charging-stations/
http://vancouver.ca/streets-transportation/electric-vehicles.aspx
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3.2 Direct Current Fast Charging 1 

Fast charging through DCFCs enables EVs to charge much more quickly, opening 2 

the door to longer distance trips and higher overall utilization of EVs. DCFC stations 3 

connect directly to the vehicle’s battery terminals, therefore requiring a separate 4 

connection to the vehicle than that used for AC charging (unless wiring on the 5 

vehicle is automatically reconfigurable, such as with the Tesla Model S).  6 

The development of DCFC infrastructure is at an early stage in Canada and B.C. 7 

The costs and risks at this stage are generally higher than private investors have 8 

been willing to accept, and the bulk of DCFC infrastructure has been funded by 9 

governments.7  10 

The first phase of the DCFC infrastructure build out in B.C. (Phase I deployment) 11 

began in 2012. With funding from both the Federal and Provincial Governments, 12 

BC Hydro initiated the “Electric Vehicle Smart Infrastructure Project”, which included 13 

the deployment of 30 DCFC stations on a pilot basis. BC Hydro owns each of these 14 

30 stations and leases them for a nominal amount to the respective station 15 

host/operator. As owner, BC Hydro is responsible for keeping these stations 16 

operational and for any costs associated with repairs should a station fault occur. 17 

Station hosts/operators are responsible for the cost of electricity provided to the 18 

station (through, for example, BC Hydro’s Medium General Service tariff), and for 19 

the collection of any revenues from fees for vehicle charging. 20 

With the exception of the station in Abbotsford operated by Bakerview EcoDairy Ltd. 21 

(EcoDairy), all stations are operated by the respective municipality in which each is 22 

located, and are thus exempt from the definition of “public utility” in the UCA. 23 

EcoDairy was granted an exemption from Part 3 of the UCA pursuant to 24 

Commission Order No. G-71-16 and is therefore able to resell energy on that basis. 25 

                                            
7
  A DC fast charging station costs in the order of $100,000 to $120,000 to procure and construct.  
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Under this pilot program, site hosts have the discretion to charge a rate for vehicle 1 

charging, and currently 16 of 30 station operators charge a rate of $0.35 per kWh. 2 

The remaining 14 operators offer charging services for no charge.8  3 

Currently, a standard for the measurement of Direct Current does not exist in 4 

Canada, and thus the meters in the DCFC stations are not Measurement Canada 5 

approved. However, Measurement Canada is aware of these stations being in 6 

operation on a pilot basis, and there have been some efforts by industry to move a 7 

DC fast charging standard forward. The introduction of a new standard is expected 8 

to take some time, and in BC Hydro’s view a Measurement Canada approved DC 9 

standard is several years away. Therefore, time-based rates for DC fast charging 10 

may be the only interim option.9 11 

During 2016, BC Hydro received funding approvals from both Natural Resources 12 

Canada and the Provincial Government to support the installation of an additional 13 

21 DCFC stations (Phase II deployment). In addition, the Community Energy 14 

Association secured funding for the deployment of up to eight stations in the 15 

Kootenay region. Once deployed, BC Hydro will own and operate all of these 16 

stations. This second phase of DCFC deployment is scheduled to be complete by 17 

May 31, 2018.  18 

Sites for the 30 stations under Phase I deployment were selected with the objective 19 

of extending the useful range of EVs by providing fast charging opportunities along 20 

highway corridors at intervals that would allow inter-city travel by EVs (e.g., 21 

Vancouver to Kamloops). Site selection for the Phase II deployment of 21 stations 22 

relied on a “gap analysis” prepared by the Fraser Basin Council.10 This study 23 

reviewed the Phase I sites and recommended potential “infill” locations along 24 

                                            
8
  Please refer to Appendix B for a comparison of annual fuel costs associated with battery electric vehicles and 

similar internal combustion engine passenger vehicles. 
9
  Please refer also to section 4 – question 4 for further discussion. 

10
  A Gap Analysis for BC’s Electric Vehicle DCFC Network. Fraser Basin Council. August 31, 2015; 

https://pluginbc.ca/resource/a-gap-analysis-for-b-c-s-fast-charging-infrastructure/. 

https://pluginbc.ca/resource/a-gap-analysis-for-b-c-s-fast-charging-infrastructure/
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corridors (e.g., Horseshoe Bay, Britton Creek on the Coquihalla Highway) together 1 

with additional corridor locations (e.g., stations north of Nanaimo to Campbell River, 2 

Port Alberni, Ucluelet). 3 

3.3 Future Involvement by BC Hydro 4 

While in the longer term the private sector is expected to play a much larger role in 5 

DCFC charging market, the current financial context likely requires that governments 6 

and utilities continue to actively support the deployment of DCFC infrastructure.  7 

The Federal Government has announced funding for additional DCFC station 8 

infrastructure. Consistent with its past efforts to remove barriers to the deployment of 9 

EVs in B.C., BC Hydro plans to continue to work with governments, business and 10 

other stakeholders to expand DCFC infrastructure in B.C.  11 

4 Comments on Preliminary Scope Items 12 

1 Do EV charging stations operate in a competitive environment in 13 

B.C. or are they a natural monopoly service?  14 

EV charging services are not a true natural monopoly service. Compared to the 15 

structural and market conditions underpinning the provision of natural monopoly 16 

service, DC fast charging service entails relatively low capital costs, installations can 17 

be readily duplicated and there are competitive elements associated with the siting 18 

of the best locations, the technology choices available, and the forms of service 19 

offered in respect of rental or parking space and other value-add products. For 20 

Levels 1 and 2 charging services there are few barriers to entry and capital costs are 21 

low.  22 

Currently in B.C. there are a limited number of DCFC stations, and outside of urban 23 

areas in particular there is not a fully competitive environment; that is, one in which 24 

charging stations can compete and fully differentiate by price, location and other 25 

attributes. While there are elements of competition in the provision of DC fast 26 
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charging services, there remain barriers to true competition largely related to current 1 

economics and regulation.  2 

First, in part due to generally low penetration of electric vehicles presently, there is 3 

relatively low utilization of DC fast charging stations and thus the costs of owning 4 

and operating a DC fast charging station are expected to exceed direct revenues 5 

received. Related, limited private sector investment and resulting low market 6 

penetration of EV charging services will further impede adoption of EVs and 7 

achieving higher utilization rates for charging services, creating additional lag in 8 

market development; the so-called “chicken and egg” issue.  9 

Second, the UCA provides that a person who owns or operates in British Columbia 10 

equipment or facilities for the sale, delivery or provision of electricity to or for the 11 

public for compensation is a “public utility” and subject to regulation as such. 12 

Accordingly, a person not otherwise a public utility will face regulation as a public 13 

utility if they provide EV charging for compensation. The person might be able to 14 

obtain exemption from public utility regulation; however, applying for an exemption 15 

involves potentially significant cost and uncertainty as to the terms of the exemption, 16 

presenting further barriers to providing DC fast charging services.  17 

Investment and provision of DC fast charging services will not entail a fully 18 

competitive market for the foreseeable future until utilization rates increase, 19 

economics improve and regulatory barriers are eased. At some point in the future 20 

when it is economic to do so, the private sector may be able to take over the fast 21 

charging marketplace under a fully competitive landscape. As a result, the public fast 22 

charging market may have elements of monopoly service until such time as the 23 

economics and regulation allow for a competitive market.  24 
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2 Are the customers of EV charging stations captive or do they have 1 

a choice? 2 

Generally speaking, the choices available to electric vehicle drivers are 3 

circumstance and location dependent. Current choices include the choice of vehicle 4 

and associated charging and range characteristics, and choices as to whether to 5 

charge vehicles at home, work or at public stations. However, electric vehicle drivers 6 

wishing to rely on public fast charging have limited choice with respect to public fast 7 

charging services. Such customers might be captive to a very limited choice of 8 

public fast charging service outside of an urban core, with relatively more choice 9 

becoming available within urban areas as the market develops. For example, while 10 

there are more charging options available within metro Vancouver (fast charging, 11 

public Level 2 stations), customers looking to charge while travelling between cities 12 

will be captive to fast charging stations at locations along their route assuming they 13 

are unable to invest the time required for Level 2 charging.  14 

3 Should the Commission regulate the services provided by EV 15 

charging stations? What are benefits and detriments to such 16 

regulation? 17 

As stated above, BC Hydro’s general view is that barriers to market development 18 

should be reduced or removed to facilitate growth in investment in all electric vehicle 19 

charging technologies and services. However, until there is private sector uptake of 20 

fast charging services, utilities operating in the market are best suited to provide this 21 

service and need to have the ability to recover the costs of doing so.  22 

BC Hydro is supportive of private sector participation, and removing regulatory 23 

barriers that prevent the private sector from investing. A key consideration if 24 

regulatory barriers are removed is the extent to which the Commission could 25 

preserve its ability to step back in and regulate the private sector while the market 26 

develops; for example, in the event that a substantiated complaint is made against 27 

the charging service provider. However, in order for this to not present its own, new 28 
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barrier, clarity would need to be provided as to when and how this right may be 1 

exercised. A benefit of public utility participation is that public utilities are 2 

well-positioned to meet the expectations of the regulator in relation to service quality 3 

and the reliability of EV charging services. These types of considerations highlight 4 

the issues with attempting to regulate service provision from the private sector 5 

during a period of market development; for example, what would be the incentive for 6 

the private sector to respond to sanctions to improve a service on which it is not able 7 

to make a profit? 8 

If public utilities are allowed to own fast charging stations and have more certainty 9 

that they will recover costs from ratepayers, the benefits would include more fast 10 

charging service being available, which would encourage greater take-up of electric 11 

vehicles, lowering GHG and increasing utility revenue through additional electricity 12 

sales. Other benefits include the ability of public utilities to leverage institutional 13 

knowledge and management of grid and system operations, which assists in 14 

planning the location of stations, for example.  15 

The California market has shown that when utilities were restricted from investing in 16 

fast charging infrastructure, the private sector did not step up to fill the gap. The 17 

experience in California between 2011 and 2014 highlighted that there was not a 18 

strong business case for public EV charging infrastructure based on selling 19 

electricity alone. One factor that presents a challenge to earning a return on 20 

investment over a reasonable period is that the choice available to EV drivers to 21 

charge at home places a limit on the amount that can be charged at a public 22 

charging station, depending on location. In late 2014 the California Public Utilities 23 

Commission reversed its ban on utility investment in EV charging infrastructure with 24 

the aim to accelerate the public EV charging market and improve the business case 25 

for the private sector, in support also of achieving climate-related targets.11  26 

                                            
11

  https://www. csis. org/analysis/utility-involvement-electric-vehicle-charging-infrastructure-california-vanguard. 

https://www.csis.org/analysis/utility-involvement-electric-vehicle-charging-infrastructure-california-vanguard
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With respect to BC Hydro as a public utility and its role in the fast charging market, 1 

our main concern is the ability to recover costs. While the principles arising from the 2 

AES Inquiry may point to an issue of cross subsidization by utilities arising from the 3 

provision of the charging service, BC Hydro raises the possibility that those 4 

principles could be revisited on the basis of the evidence gained through this Inquiry, 5 

including in respect of the benefits of public utilities such as BC Hydro operating in 6 

this market. BC Hydro supports a reasonable level of regulation that enables market 7 

growth and cost recovery, at least until some future period when the market may 8 

have advanced and the Commission warrants that the regulation of EV services 9 

should be revisited.  10 

4 Should the rate design of EV charging stations be established 11 

under a public utility’s traditional cost of service model or some 12 

other model? And within that context, what are the customer 13 

pricing options (e.g., energy-based rate vs. time-based rate)? 14 

Taken from the perspective of BC Hydro investing in public fast charging services, 15 

generally speaking the use of traditional cost of service to assign the costs of fast 16 

charging to a utility class of service comprised of fast charging customers would 17 

result in costs to those customers that would be uneconomic and prohibitive to the 18 

utilization of the service. In that sense, traditional cost of service may not be a 19 

feasible approach when the EV market is still at an early stage and when the DC fast 20 

charging stations are not fully utilized.  21 

At this early stage of market development, an objective of rate setting may be to set 22 

the rate at a reasonable level to recover costs to the extent possible while not 23 

discouraging charging service utilization. Achieving this balance in rate setting may 24 

necessarily be an iterative process as data on price and usage is collected. Outside 25 

of the means to assign costs to customers, the options to price service to the EV 26 
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charging customer at a fast charging station do include both energy and time-based 1 

rates.12  2 

While both forms of pricing are in place across existing fast charging stations in B.C., 3 

the measurement of energy for DC applications is outside approved error tolerances 4 

and is not approved by Measurement Canada. For sale of electricity, meters must 5 

comply with the requirements of the Electricity and Gas Inspection Act (EGIA), 6 

subject to any dispensation provided pursuant to the EGIA. Currently there are no 7 

Measurement Canada certified meters for DC applications; therefore it is not 8 

possible to charge for kWh consumption from a DC fast charging station using 9 

certified metering. Thus, a time-based charge, similar to what the City of Vancouver, 10 

Fortis and Tesla have proposed would be the most appropriate under the current 11 

circumstances, even though volumetric rates based on kWh would likely be more fair 12 

given differences between the rate of charging and battery capacity of different 13 

electric vehicles. It may be possible to differentiate time-based charges to vary 14 

based on vehicle capacity to address such fairness issues. Other considerations 15 

when the utility can provide a regulated rate is the ability to provide rates that 16 

encourage management of load and impact on the system (e.g., curtailable rate or 17 

TOU).  18 

                                            
12

  A few DCFC programs have based their rates for EV charging on existing rates with some variation to ‘lump’ 
costs into a blended charge. For example, the Hawaii Electric Company has no power-based demand 
charge, but some of the demand costs have been included in the energy charge, which has been converted 
to a time-based DCFC rate on the basis of the cost per session (Refer to page 22, 
https://www.nyserda.ny.gov/-/media/Files/Publications/Research/Transportation/Electricity-Rate-Tariff-Option
s.pdf). 

https://www.nyserda.ny.gov/-/media/Files/Publications/Research/Transportation/Electricity-Rate-Tariff-Options.pdf
https://www.nyserda.ny.gov/-/media/Files/Publications/Research/Transportation/Electricity-Rate-Tariff-Options.pdf
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5 Should the EV charging station service rate be based on a public 1 

utility’s existing wholesale or commercial retail rate or some other 2 

rate? 3 

As distinct from the pricing topic under Scope Item #4, we assume this topic 4 

concerns the rate charged for the electricity commodity to the operators of fast 5 

charging stations as opposed to the rate charged by a public utility to an end user.  6 

Presently, BC Hydro charges resellers of electricity whose fast charging station is 7 

behind their meter at the existing rates applicable to those customers. For customers 8 

who install a stand-alone fast charging station, BC Hydro charges them under 9 

general service rates.  10 

6 Should public utilities include EV charging stations in their 11 

regulated rate base or through a separate non-regulated entity? 12 

BC Hydro appreciates that this question concerns whether it is appropriate and 13 

necessary to segregate investments in non-traditional utility services into a 14 

non-regulated entity. We discuss above that DC fast charging is not a true monopoly 15 

service, and thus the question would suggest therefore that these activities may be 16 

more appropriately operated through a non-regulated entity.  17 

However, BC Hydro is of the view that utilities should be able to include EV charging 18 

stations in their regulated rate base and be able to recover the capital and operating 19 

costs of these stations in rates. This view is separate from the question of whether 20 

costs should be included in rate base and therefore earn a rate of return in addition 21 

to cost recovery. On that consideration, BC Hydro’s perspective may differ from the 22 

view of an investor-owned public utility. BC Hydro would not earn a return on its 23 

investments into EV charging stations because, as per Special Direction No. 7, 24 

BC Hydro’s return on equity is decoupled from investment, linked rather to a 25 

targeted distributable surplus, and therefore there is no distinction for BC Hydro on 26 

this point. In any case, without the ability to include the assets in their regulated rate 27 

base and to recover costs, utilities might not participate at all, further impeding the 28 
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take-up of electric vehicles and the development of the DC fast charging services 1 

market, as well as limiting other possible benefits such as incremental utility revenue 2 

and lower GHG.  3 

Furthermore, structuring the provision of these activities under a non-regulated 4 

affiliate would add additional cost and complexity to the delivery of services outside 5 

of the traditional role of regulated public utilities, a further barrier to market 6 

development in addition to the economic and regulatory barriers discussed above.  7 

7 If public utilities provide EV charging services within their 8 

regulated business, is there a risk of cross subsidization from other 9 

rate classes to support this new service and if so, is the proposed 10 

rate design potentially unduly discriminatory? 11 

One key principle arising in the AES Inquiry is that ratepayers of a regulated utility 12 

should not cross-subsidize non-traditional activities. BC Hydro acknowledges that an 13 

implication of this principle may be that ratepayers should not bear risks resulting 14 

from a public utility investing in non-traditional services like DC fast charging and 15 

that the Commission’s recent decisions underscore this concern. Including fast 16 

charging service in a utility’s rate base could result in cross subsidization and unduly 17 

discriminatory rates when viewed with a narrow lens. As discussed, BC Hydro raises 18 

the possibility that those principles could be revisited on the basis of the evidence 19 

gained through this Inquiry, including in respect of the benefits of public utilities such 20 

as BC Hydro operating in this market as well as the magnitude of the costs being 21 

considered. Alternatively, to the extent the AES principles will continue to apply 22 

BC Hydro suggests a change in the regulatory framework may be required.  23 
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5 Conclusion 1 

In this Inquiry the Commission may wish to consider whether to make 2 

recommendations to government in relation to the existing regulatory regime 3 

applicable to non-utilities engaging in EV charging services and how services should 4 

be charged. For example, this could be by way of recommending a change to the 5 

definition of public utility in the UCA or by way of recommending a class of cases 6 

exemption for persons engaged in such activities.  7 

With respect to regulated public utilities, the existing regulatory regime may present 8 

barriers to such parties providing services depending on their ability to recover costs. 9 

BC Hydro is of the view that public utilities should be able to recover costs on the 10 

basis that installing fast charging stations is removing a key barrier to EV adoption 11 

and will deliver benefits to all ratepayers. BC Hydro acknowledges that the principles 12 

set out in the AES Inquiry Report appear to be applicable to regulated public utilities 13 

providing EV charging products and services; however, we suggest the application 14 

of these principles may be re-considered in the context of the market for DC fast 15 

charging services.  16 
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4 CHARGING INFRASTRUCTURE 
An electric battery is a direct current (DC) device – there is a positive and a negative terminal, and they do not 
alternate!  Charging an electric vehicle’s battery therefore requires DC electrical power, whereas electricity is 
typically distributed in alternating current (eg 120V AC or 240V AC).  This means that at some point, electricity 
must be converted from AC to DC.   Whether this conversion happens onboard the vehicle or within a charging 
station is an important distinction for charging infrastructure. 
 
The most common way to charge an EV is through AC charging.  In this configuration, AC power from the grid is 
provided to the vehicle through the charge port, and an onboard component (the charger) converts this AC power 
to DC in order to charge the battery.  This configuration allows the vehicle to charge in a broader range of places, 
as most of the specialized equipment is carried onboard the vehicle, and the stationary charging station can be 
quite simple.  That said, the power of an onboard charger is more limited in order to avoid adding excessive cost 
and weight to the vehicle. 
 
In the case of DC charging, the charging station itself performs the AC-to-DC conversion, and DC power is provided 
to the vehicle’s charge port, bypassing the onboard charger and going directly into the vehicle’s battery.  With the 
DC charger off-board of the vehicle, it can be significantly larger and more powerful, and the higher cost of this 
equipment can effectively be shared across many users.  On the other hand, this charging station is significantly 
more complicated and expensive than an AC charging station, adding to the cost of infrastructure deployment. 
 

 
Figure 21: Diagram showing the difference between AC and DC charging - Source: www.abb.com 

 
The following sections provide details on AC and DC charging, as well as two potential alternative means of 
replenishing an electric vehicle:  wireless charging and battery swapping. 
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4.1 AC Charging 
Since AC charging involves providing AC power to a vehicle’s charge port, one might assume that all that is 
required is a simple extension cord plugged into a household outlet.  This is close to true, but not quite.  All 
passenger EVs sold in North America comply with the SAE J1772 standard which defines a standard connector and 
communications protocol for AC charging of electric vehicles.  The J1772 standard ensures that a vehicle is aware 
of the limitations of the circuit it is connected to, ensures that power is only applied when the vehicle is actively 
requesting power (preventing bad connections, arcing and potential fire risks), and prevents the vehicle from being 
driven while a charging cable is still attached. 
 
A J1772-compliant charging station or EV Supply Equipment (EVSE) essentially acts as an extension cord with these 
safety features built-in.  An EVSE may either be a fixed piece of equipment, or a portable cordset that is kept with 
the vehicle in order to plug into existing outlets. 
 
Charging Level Specification Charging Time Application 
AC Level 1 120V, 8-16A, 12A typical PHEV: 8-12 hours 

BEV:  16+ hours 
Suitable for PHEVs with smaller 
batteries.  May be suitable for 
BEVs for overnight, workplace or 
long term parking. 

AC Level 2 240V, 6-80A, 30A typical PHEV: 2-4 hours 
BEV: 4-8 hours 

Most common type of public 
charging. 

AC Level 3 (in 
development) 

3-phase AC Large BEV: 2-8 hours Standard in progress (SAE J3068) – 
intended to support large 
commercial vehicles. 

4.1.1 AC Level 1 
AC Level 1 charging is the slowest form of charging, although it is quite versatile due to the ubiquity of 120V 
outlets.  Many PHEV owners and some BEV owners get by with only Level 1 charging at home.  Four hours of 
charging at Level 1 can provide approximately 30km worth of range, depending on the vehicle and driving 
conditions.  This may be sufficient to support daily driving with overnight charging or while charging at work.  
Supporting long distance travel on Level 1 becomes more problematic:  at approximately 1.5kW, a full charge for a 
Nissan Leaf (24kWh battery) would take approximately 16 hours.  A full charge for a Tesla Model S85 (85kWh 
battery) would take approximately 56 hours. 
 
 

Charging Level Panel 
Requirements 

Charging time required to 
replenish 30km of range (~6kWh) 

Charging time required to 
replenish 120km of range 

(~24kWh) 
AC Level 1 

(1.4kW) 120V, 15A 4h 16h 

 
 
When discussing Level 1 charging infrastructure, it is important to consider the distinction between a simple 120V 
outlet, and a fixed Level 1 EVSE.  While a 120V outlet is sufficient to provide power to an EV, the driver will be 
required to supply their own portable EVSE and leave this connected to the outlet.  This can be less convenient to 
an EV driver – it can take a minute or two to unpack and connect a portable EVSE, and packing it up afterwards 
also takes time and can get messy depending on weather.  This arrangement can also be less secure in that the 
EVSE may be easily stolen.  This concern can be addressed either with a locking mechanism on the outlet, or by a 
charge port on the vehicle that may come equipped with a locking mechanism. 
 
A level 1 EVSE addresses these concerns by fixing the equipment to the facility and allowing EV drivers to leave 
their portable EVSE in the trunk.  This convenience may be appreciated in regular parking scenarios such as 

BC Hydro Submission - March 16, 2018 
Appendix A

BCUC Inquiry into the Regulation of 
Electric Vehicle Charging Service

Page 2 of 9



workplace charging facilities where an EV driver might charge every day.  EV drivers using long term parking 
facilities may be more willing to deal with these inconveniences as it is not likely to be as frequent a scenario. 
 
AC Level 1:  120V outlet + driver-supplied EVSE 
Advantage: 

- Lowest cost 
Disadvantages:  

- Time it takes to unpack and pack up EVSE 
- Mess of EVSE left on ground in bad weather 
- Security – portable EVSE may be easily stolen if not otherwise 

locked 
Applications: 

- Long term parking facilities 
- Locations where other infrastructure is unavailable 

 
 
 
 
AC Level 1:  Fixed Level 1 EVSE 
Advantages: 

- Convenient for EV driver 
- Security – EVSE is fixed in place 
- Ability to implement access control and data collection 

Disadvantage: 
- Additional cost:  $400-$1500 per port 

Applications: 
- Vehicles with light duty-cycle 
- Long term parking facilities 

 
 

 
  

Figure 22: 120V Outlet + user supplied 
EVSE 

Figure 23: Telefonix L1 PowerPost ($1500) and 
ClipperCreek ACS-20 ($400) 
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4.1.2 AC Level 2 

Level 2 charging stations are the most common type of public charging infrastructure in North America, with over 
35,000 Level 2 charging ports active as of August 2016

22
.  The charging rate is typically more than doubled as 

compared to Level 1 charging, thanks to a higher voltage (240V vs 120V) as well as typically higher amperage 
circuits (40A being the most common, vs 15A circuits for Level 1).  The J1772 standard supports Level 2 charging at 
rates between 1.4kW and 19.2kW.  The actual charging rate will depend on the minimum of either the EVs 
maximum charging rate or the EVSE’s available power.  Most PHEVs and some BEVs are only capable of charging at 
3.3-3.6kW due to the limitation of the onboard charger.  Many BEVs now support Level 2 charging at 6.6-7.2kW (eg 
Nissan Leaf, Ford Focus EV, Volkswagen e-Golf).  The Tesla Model S can draw up to the maximum 19.2kW allowed 
by the J1772 standard, provided the EVSE and electrical panel have sufficient capacity.  

Charging 
Level 

Panel 
Requirements 

Vehicles Supported 
Charging time required to 
replenish 30km of range 

(~6kWh) 

Charging time required to 
replenish 120km of range 

(~24kWh) 

AC Level 2 
(3.3-3.6kW) 

240V, 16A All EVs 2h 8h 

AC Level 2 
(6.6-7.2kW) 

240V, 40A Most new BEVs 1h 4h 

AC Level 2 
(19.2kW) 

240V, 100A Tesla Model S <0.5h <1.5h 

Figure 24: Some common Level 2 charging stations 

4.1.3 AC Level 3 (in development) 

AC Level 3 is a new category of charging that is in 
development as part of the SAE J3068 standard.  It is 
intended to support larger plug-in vehicles such as electric 
buses and trucks; vehicles which would likely charge in 
commercial/industrial settings with access to high 
amperage 3-phase AC power. The standard is still under 
development but expected output power is 66 kW 
(480V/80A) with a connector similar to the Mennekes Type 
2 plug, which is common in Europe instead of SAE J1772. 

An advantage of this charging configuration is a symmetric 
three phase load, which helps preserve grid stability. Higher 
power levels could be possible as it uses a similar connector 
to the European Tesla Superchargers which deliver up to 140 kW DC. 

22
 http://www.afdc.energy.gov/fuels/electricity_locations.html 

Figure 25: European "Mennekes" Type 2 
connector 
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4.2 DC Fast Charging 
DC Fast Charging enables EVs to charge much more quickly, opening the door to longer distance trips and higher 
overall utilization of EVs.  DC Fast Charging connects the charging station directly to the vehicle’s battery terminals, 
therefore requiring a separate connection to the vehicle than that used for AC charging (unless wiring on the 
vehicle is automatically reconfigurable, such as with the Tesla Model S). 
 
DC fast charging used to be referred to as “Level 3” charging, but this nomenclature was revised in 2011 in order to 
distinguish between the different charging configurations, and to leave the door open for definition of 3 charging 
levels for both AC and DC charging. 
 
DCFC capabilities are most commonly available with BEVs, with the BMW i3 REx (equipped with range extending 
engine) standing out as the only PHEV currently available in North America with a DCFC port.  Generally speaking, 
PHEVs have sufficient power from the gasoline portion of the powertrain to support long distance travel without 
the need for recharging.  Studies have shown though that PHEV owners charge their vehicles more frequently than 
BEV owners23, leading some to speculate that PHEV drivers may go out of their way to use a fast charge station in 
order to avoid burning gasoline on longer trips.  While not yet available in North America, the Mitsubishi Outlander 
PHEV includes a CHAdeMO DCFC port in European and Japanese markets, and other automakers have suggested 
future PHEVs are likely to offer DCFC as an option. 

4.2.1 DC Charging Rates 
The most common DCFC stations in North America as of 2015 support charging at up to 50kW, and this aligns well 
with the maximum charging rate supported by the most common BEVs (eg those with ~24kWh of battery capacity, 
~120km of range).  These vehicles can actually only support this maximum charging rate during the earlier part of a 
charge event, and the charging rate must be tapered down as the battery approaches a full charge.  The following 
graph shows a charge event that started at approximately 50% state-of-charge (SOC), with the charging rate 
beginning to reduce after only 5 minutes of charging: 
 

 
Figure 26: A charge event from a 50kW DCFC station  

For this reason, some manufacturers (such as Bosch and Fuji) have launched DCFC products that are limited to 
25kW, arguing that overall charging times for the current generation of EVs are not increased significantly, 
especially when vehicles are plugged in at 30% SOC or higher.  Fuji claims that a typical EV charging from 30% SOC 
to 77% SOC would only require 7 additional minutes to charge using a 25kW station as compared to a 50kW 
station24: 
 

23 http://avt.inel.gov/pdf/EVProj/eVMTMay2014.pdf  
24 http://www.americas.fujielectric.com/systems/ev-charger/dc-quick-chargers-electric-vehicles-ev  
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Figure 27: Comparison of 25kW and 50kW DCFC charge curves - www.americas.fujielectric.com 

 
Fuji is also correct to highlight the reduced installation and operation costs of lower power DCFC stations. It is 
important to consider, however, that future BEV models with significantly longer range will require longer charge 
times, and will likely support a higher charging rate than the products currently on the market (much like the Tesla 
Model S can currently support charging at up to 135kW).  A BEV with 320km of range would likely take over 2 
hours to charge to 80% on a 25kW station, vs about 1 hour on a 50kW station.  This next generation of longer-
range BEVs has many considering the need to increase DCFC charging rates to 100kW and even higher.  The 
following table shows various power levels considered for DCFC charging: 
 
Table 8: DCFC charging rates 

Charging Rate Charging Time Notes 
25kW 40 mins to 80% (120km range EV) Lower cost installations, slightly 

slower overall charge time for current 
generation of EV (~120km range) 

50kW 30 mins to 80% (120km range EV) Most common DCFC, maximizes 
charging rate on current generation of 
EV 

100-150kW 30 mins to 80% (200km range EV) Not yet common, will support future 
EVs with larger batteries, broader 
support expected by 2018 

135kW (Tesla Supercharger) 40 mins to 80% (Model S) Proprietary solution 
300kW 15 mins to 80% (400km range EV) In development, expected by 2020  
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4.2.2 DCFC Standards 
While all EVs sold in North America support the J1772 standard for AC charging, there are currently two competing 
standards for DC charging, as well as a proprietary solution used only by Tesla. 
 
Tokyo Electric Power Company (TEPCO):  CHAdeMO 
 
CHAdeMO was the first DC fast charging protocol to be deployed, debuting with the Nissan Leaf and Mitsubishi 
iMIEV in 2010.  It supports charging at up to 60kW, while most EVs currently max-out at 50kW.  As of September 
2016, there were over 1900 CHAdeMO charging stations in North America and 3500 in Europe.25  
 

 
Figure 28: Nissan Leaf charging ports, left to right:  CHAdeMO DCFC, J1772 AC 

 
Society of Automotive Engineers (SAE):  Combined Charging System (CCS) 
SAE’s CCS charging protocol was adopted by all North American and European automakers in 2012.  The vehicle 
charge port has a smaller footprint than the CHAdeMO protocol by reusing the same communications wires as 
those used by the J1772 AC charging port, thus the name “Combined Charging System”.  The first CCS DCFC 
stations appeared in 2013, and as of September 2016, there are now over 600 available in North America26 and 
over 2400 in Europe.27 Note that the European version of CCS is based on the European “Type 2” connector, as 
opposed to the J1772 connector used in North America.  This is in order to support 3-phase AC charging which is 
more common in Europe, although the communications protocol is shared in either case. 
 

 
Figure 29: SAE CCS charge couplers, European version on left, North American version (J1772) on right.  

The associated AC-only charge couplers are shown above each CCS variant for reference. 

 

25 http://www.chademo.com/  
26 www.plugshare.com  
27 http://insideevs.com/number-of-ccs-combo-chargers-in-europe-exceed-2400/  
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Tesla Supercharger 
Tesla began deploying its own DCFC infrastructure in 2013.  Using the same port as for AC charging, the vehicle is 
required to reroute electricity past the on-board charger in order to charge the battery directly with DC power.  
Since 2013, Tesla has installed over 400 Supercharger stations worldwide, including 15 in Canada, with an average 
of about 6 charging stalls per station.  These stations support charging rates of up to 135kW. 
 
The Tesla Model S is also able to use CHAdeMO DCFC stations through the use of a Tesla-designed adaptor. 
 
Table 9: Summary of DCFC standards 

Standard Supported Vehicles Supporting Automakers 
CHAdeMO Nissan Leaf 

Mitsubishi iMIEV 
Kia Soul EV 
Tesla Model S (via adaptor) 

Mitsubishi 
Nissan 
Kia 

CCS BMW i3 
Volkswagen eGolf 
Chevrolet Spark 
Hyundai Ioniq 
Ford Focus 
Chevrolet Bolt 

BMW 
Volkswagen 
Audi 
Mercedes 
GM 
Ford 
Fiat-Chrysler 
Hyundai 

Tesla Supercharger Tesla Model S Tesla 
 
Major Japanese automakers Honda and Toyota have not announced details for any upcoming BEV products, and 
their support for either DCFC standard is unclear. Meanwhile, some automakers have shown signs of adopting 
standards based on sales region, with BMW offering a CHAdeMO-equipped i3 for the Japanese market, and Tesla 
adopting the standard “Type 2” connector for European sales of the Model S and European Supercharge stations. 
 
Multi-Standard DCFC Stations 
 
The complications introduced by the existence of multiple standards for DC charging have largely been eliminated 
by the introduction of multi-standard DCFC stations.  Much like a gas-station pump with multiple nozzles for 
different types of fuel, a multi-standard DCFC station allows an EV driver to simply plug the appropriate connector 
into their vehicle and commence charging.  The additional connector does add some cost to the equipment, 
although this is small relative to the overall cost of the charging station and installation. 
 
North American multi-standard stations typically have two connectors:  CHAdeMO and CCS.  European multi-
standard stations also include a high power AC charge port, which is more commonly supported on European 
vehicles.  Some manufacturers of North American dual-standard DCFC stations include: 

• Efacec 
• Signet 
• AddÉnergie 
• ChargePoint 
• ABB 
• BTC Power 
• Schneider 
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Figure 30: Multi-standard DCFC stations:  AddÉnergie, ChargePoint, and ABB (European version shown) 
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The following table identifies estimated annual fuel costs associated with popular 

battery electric vehicles (BEV) and compares these to that for similar internal 

combustion engine (ICE) models. For the purposes of comparison, the electricity 

cost is assumed at both $0.10 per kWh and $0.35 per kWh, which are the assumed 

indicative costs of home charging and DC fast charging respectively, and the 

gasoline cost is assumed at $1.45 per litre. For EVs, fuel efficiencies 

(kWh per 100 km) are based on the respective battery size and the published ranges 

of each vehicle. Fuel efficiencies for the three identified ICE vehicles are based on 

NRCan’s 2018 Fuel Consumption Guide. The annual driving distance is assumed at 

15,000 km. 

Electricity costs would need to be $0.60 to $0.75 per kWh to equate annual fuel 

costs between the battery electric and internal combusting vehicles (with the lower 

value applicable to the Bolt and Leaf and the higher value applicable to the 

Tesla Model S). 
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Table B-1 Comparison of Estimated Annual Fuel Costs and Battery Electric and Internal 
Combustion Engine Vehicles 

     Annual Cost at 15,000 km Per Year 
 Battery 

Size  
 

(kWh) 

Published 
Range 

 
(km) 

kWh Per 
100 km 

Fuel 
Economy 

 
(litres per 
100 km) 

Annual Cost at 
$0.10 Per kWh 

 
($) 

Annual Cost at 
$0.35 Per kWh 

 
($) 

Annual Cost at 
$1.45 Per Litre 

 
($) 

   
(1) (2) (3) 

 A. Battery Electric Vehicles 
        

Nissan Leaf 24 135 17.8 na 267 933 na 
 30 172 17.4 na 262 916 na 
 40 242 16.5 na 248 868 na 
        
Chevrolet Bolt 60 383 15.7 na 235 822 na 
        
Tesla Model S 70 385 18.2 na 273 955 na 

 85 426 20.0 na 299 1,048 na 
 90 473 19.0 na 285 999 na 
 100 539 18.6 na 278 974 na 
        
B. Internal Combustion Engine Vehicles      
        

Honda Civic na na na 7.0 na na 1,523 
BMW 540i na na na 10.0 na na 2,175 

(1) EV efficiency calculated by dividing published range by battery size. 
(2) ICE fuel efficiency based on NRCan 2018 Fuel Consumption Guide. 
(3) $0.10 per kWh is assumed to be indicative of the cost of home charging; $0.35 per kWh of DC Fast Charging. 
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