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1.  Identify the Code objectives that your proposed change will address: 

· Health 

· Safety 
OS3.1 – tripping, OS3.3 – contact with energized equipment

· Accessibility 

· Fire and structural protection of buildings in British Columbia 

· Protection of the building or facility from water and sewer damage 

· ‘Green building’ objectives, such as energy conservation, water conservation, reduction of greenhouse gas emissions, use of non-reactive building materials, and resource or site sustainability.  


OE- An objective of this Code is to limit the probability that, as a result of design, construction or renovation of a building, the use of energy or water will be inefficient, or the production of greenhouse gases will be excessive.  

2.  Describe the problem.  Identify the gap or problem that needs to be addressed.  Please provide specific evidence of the problem.  How, specifically, are Code objectives not being met?  Who is affected by the problem?    

GHG Reduction
Bill 39 requires the introduction of zero emissions vehicles to reduce GHGs.  There are three impediments to achieving the Bill 39 objectives which are fully or partially related to objectives within the BCBC:To overcome these, electric vehicle charging infrastructure must be installed in buildings.  Most charging will be done at home overnight.  The existing BCBC does not provide for the electrical capacity, connectivity, or safety necessary in residential buildings  to support this GHG reduction initiative.  Due to the amount of energy needed to operate an EV (about 10 KWhrs / day on average) the best way to charge it is at home during off peak times.  EVs can only store enough energy currently to accommodate a single day of driving.  If they had to go to a fast charge station every day for a half hour to charge, end users would not adopt this significant GHG reduction technology.  As society moves to live within the goals of Bill 39, we will change our lifestyle to charge our cars just as we do our laptop computers and cell phones.  The infrastructure must be built in time for the cars which will be arriving starting this year.
Safety and Fire
Currently, EVs tend to use long extension cords drawing power from other shared circuits intended for other uses such as dryers,  lighting etc.  This ad hoc adaptation requires multiple or daily insertions of plugs not designed for such use.  The extension cords are often not of sufficient capacity and can overheat or cause tripping hazards.  These extension cords are often connected to shared circuits.  Sharing circuits with a continuous load such as EV charging that is expected to consume the maximum capacity of a single circuit will lead to excessive tripping of breakers and overheating.  With the advent of numerous EVs expected to come to market, this problem will be exacerbated.
Connectivity for new technology,
Emerging technology for EVs will use a new standardized style of plug and cordset or permanently connected EV charging equipment to charge EVs (SAE standard J1772).  This must be supported by properly wired electrical infrastructure that is installed with the intention of continuous heavy loads and not shared circuits.  If appropriate wiring is not planned and installed within the building at the time of construction, then renovation may be impossible or unreasonably expensive.  Currently most EV owners carry a collection of home made electrical adapters to permit them to connect to a limited and somewhat random infrastructure.  This problem was identified and highlighted in the 1990s and early 2000s in California when they attempted to adopt widespread use of EVs.  Using such adapters to connect to a building's electrical supply can lead to many problems.


Capacity
A homeowner who chooses to reduce his GHG production by purchasing an EV cannot operate it without sufficient electrical capacity available to charge it.  The actual consumption of a typical home may increase by an average of about 30% with EV charging.  Unless this is installed at time of construction, the electrical supply capacity to the building will typically be insufficient.  Electrical capacity is only sized according to demand load calculations determined by the electrical code.  Although two extra circuits must be reserved for future expansion, the electrical capacity demands of EV charging will exceed the capacity to the building, distribution center, transformers used in larger buildings, and panels.  Upgrading at a later date will likely require up-sizing conduits to the building which run under the building foundation and often across streets.  The larger electrical equipment may not fit in the electrical room or area which is typically minimized.  Thus, the cost to upgrade will likely be prohibitive.

If EV Charging is not done primarily at home overnight, the impact on peak loading on the electrical grid will cause brown outs, power outages, overloaded transformers,etc.  EVs depend on primary charging facilities in residential buildings as this is where they park at off-peak times.  BC Hydro has evaluated the impact on the electrical infrastructure and determined that some areas could be overloaded with only a few EVs in a small area.  The weak link in the system is typically the transformer in the alley or in the building electrical room.  The loss of power leads to other safety and health issues.  OEMs are now starting production of EVs including PHEVs.  Adoption of this technology is reported to be accelerating. (ref).  

Noise
An objective of the Building Code is to limit the probability that, as a result of the design or construction of the building, a person in the building will be exposed to an unacceptable risk of illness due to high levels of sound originating in adjacent spaces in the building (See Sentence 2.1.1.2.(3) for application limitation). The risks of illness due to high levels of sound addressed in this Code are those caused by —

OH3.1 –  exposure to airborne sound transmitted through assemblies separating dwelling units from adjacent spaces in the building
Combustion engines are a source of noise.  Engines running in adjacent garages, carports or on nearby streets can be distruptive. Current building construction requires special fire and sound separation from attached garages.  This extra cost would be alleviated with Evs.
3.  Describe your proposed solution to the problem.  How will the change you propose solve the problem you have identified? How, specifically, will the change better meet Code objectives? 

GHG Reduction
By building EV infrastructure in residential buildings, the single most excessive instance of GHG production by individuals will be enabled to be drastically reduced.  By regulating installation of EV infrastructure at time of construction, the electrical supply to and distribution within buildings can be sized appropriately.  If it were left to retrofits, the neighborhood electrical supply is not re-evaluated on each retrofit approval and thus can become overloaded.  The goals of Bill 39 are enabled with this proposal.  Code objectives of GHG reductions are addressed by enabling the virtual elimination of an individual's single largest source of GHGs.  

The building code is the best vehicle in which to regulate EV infrastructure.  It cannot be done in the electrical code directly as GHG reduction is not an objective, nor are zoning by-laws as uniform and fair an approach.  Unfortunately achieving 2050 climate action goals depend on transportation solutions including EVs and EV charging infrastructure which depends on electrical installations in buildings which can only be mandated by the building code.  We cannot achieve our committed GHG reductions without this proposal acceptance.
Safety and Fire

By providing proper EV charging infrastructure, the use of extension cords or shared circuits are avoided.  The overheating  of electrical circuits, potential fires, and tripping hazards associated with this ad hoc approach is also addressed.
Connectivity for new technology,

The Canadian Electrical Code Part 1, 2009 has been updated to address EV charging, and more refinements are now proposed and under review.  These will accommodate the new standardized cordsets and EV Charging Equipment.  An updated building code to mandate the appropriate infrastructure to support this will address the need to keep up with society needs and the technology it adopts.  Appropriately configured electrical outlets on dedicated circuits in every parking space is needed to avoid the problems of random use of extension cords and connection to circuits not designed for EV charging.
Capacity
By mandating appropriate and sufficient infrastructure in residential homes, BC Hydro can more easily plan for capacity and local distribution needs.   This solution also helps to offset peak demand overloads which would be exacerbated with dependence on numerous fast charging stations or work place charging.  Smart charging can be developed along with preferential rates to shift charging loads to off peak.  This solution fits more appropriately with the pattern of most people sleeping and not driving during low peak demands on the grid.  Smart building control systems can be developed over time as need dictates.  Slower rates of charging will also help to distribute peak loading on the local grids.  This depends however on overnight residential infrastructure

.  Alternative less convenient solutions such as fast charging and battery swapping stations are avoided and the impact on peak demand on the electrical grid is reduced. 




4.  Draft wording for the proposed change.  Identify the specific Code section(s) (e.g., Article, Sentence, Appendix, etc.) that would change.  Please provide draft wording of how the provision might appear in the Code. The format and wording of the provision should be objective- or performance-based, rather than prescriptive. 

1. OE3 – excessive GHG production -   – An objective of the code is to limit the probability that, as a result of design, construction or renovation of a building the risk of GHG production is not excessive by - 

2. OE3.1 – . minimizing GHG production by charging electric vehicle at dwellings.

F87
To minimize the production of GHGs by charging of electric vehicles.

10.x.y

1) A powered outlet shall be provided in at least one of the parking stalls in an attached, built-in or detached garage or carport that serves each residential dwelling for use with an electric vehicle charging system for which specific installation requirements are located in the electrical code.



5. Views of Code stakeholders.  Does your proposal have the support of other stakeholders?  What steps have you taken to consult with stakeholders?  How will your proposal affect them?  What are their views?  How will your proposal affect stakeholders in different regions of the province?

Many stakeholders were consulted in Vancouver when that city passed a pilot version of this change.  All were supportive with the exception of the Urban Developers Institute (UDI), which was generally supportive but requested a phased in approach to mitigate the cost differential with competing existing markets. Some members of the UDI have moved to offer residential infrastructure for EV charging in response to anticipated demand.   Media coverage and reaction following the implementation in Vancouver was also very positive.  The impact on stakeholders is minimal and requires only familiarization with electrical code requirements and installation best practices.  An infrastructure guide developed by BC Hydro was completed recently and provides adequate support.  

Regional differences are negligible in practice.  All installations should  be similar across the country.  Urban dwellers may opt for higher amperage installations to support higher mileage ZEVs as a luxury option, while rural dwellers may opt for lower amperage installations to support lower mileage zero emission PHEVs.
Stakeholder include: 
Vancouver Electric Vehicle Association (VEVA)

Urban Development Institute (UDI)

BC Hydro

BC Government

CSA / NRC

Global Automakers

Canadian and Local EV Solution Providers

Federal Government

Electric Mobility Canada (EMC)

The Rocky Mountain Institute (RMI)

EV Charging Solution providers. and other local EV businesses
6.  Summarize the science behind your proposal.   Provide specific evidence (e.g., reports by recognized standards organizations, test results, etc.) that demonstrates how this change will meet Code objectives and standards and solve the problem you have identified.  Is the change applicable and appropriate for all climactic or geophysical areas of the province?  

ZEVs reduce GHGs as called for in Bill 39.  EVs produce no emissions in operation when charged from a sustainable clean grid.  BC has committed to a sustainable clean grid by 2016.  The GHGs produced in manufacturing are comparable to existing vehicles.

CSA has established a working group to update all standards to support EV Infrastructure and specific proposals now in review are consistent with this proposal.

Emerging technology EVs are usable in all climatic and geophysical areas of BC.  In particular, cold temperature use of new lithium batteries is not problematic as was older technology lead acid batteries due to the improved battery management technology used.  PHEV designs are suitable for longer range demands of rural residents and also require EV infrastructure.
(Ref) 
http://www.greencarcongress.com/2009/05/anl-lca-20090514.html#more
Argonne Lifecycle Analysis Calculates WTW Petroleum Energy Use and GHG Emissions for PHEVs Fueled With Petroleum, E85 and Hydrogen
An 2007 EPRI-NRDC study for the US has found that under nine scenarios for different rates of market penetration of PHEVs and the evolving power grid’s characteristics (capacity and carbon intensity), PHEVs will vastly reduce greenhouse gases for the next 40 years. A study from 2002 estimates that PHEVs using night-time power would reduce GHG by 46-61%. 

So, even if, worst-case, electricity is generated by using a lot of coal, nationwide greenhouse gas emissions will go down, and air quality for other emissions will improve. In BC our local grid is approximately 90% hydro meaning that the GHG reduction benefits are far greater.  Each car produces about 4 tons of GHG per year, and the GHG reductions would be similar on our grid.


California Air Resources Board studies show that battery electric vehicles emit at least 67% lower greenhouse gases than gasoline cars - even more assuming renewables. A PHEV with only a 20-mile all-electric range is 62% lower. 

7.  Greenhouse Gas Emissions – Will the change you propose reduce greenhouse gas emissions related to construction or operation of the building?  Please provide specific information (e.g., the percentage of greenhouse gas reduction) compared to common construction practice for this building type.  Please provide information for different regions of the province, if the impacts will vary for different climactic or geophysical zones.

This change will have little direct impact on the GHGs produced by the construction or operation of the building, but rather in the use of the building as a residence it will enable significant reductions by the occupant's transportation choices.

Current residential buildings do not allow for the use of EVs.  Current residential buildings typically have garages or outdoor parking spaces used for parking vehicles for long periods.  Transportation accounts for about 40% of an individual's carbon footprint.  By enabling EVs, the opportunity to reduce GHG emissions by more than any other single initiative is permitted.  Existing vehicles using gasoline or diesel typically are used for a few  short trips each day. Most emissions are created when the engine is cold.  With ZEVs these emissions are eliminated.  With PHEVs the vast majority of emissions are eliminated as emerging designs are targeted to support the vast majority of all trips on pure EV operation.  Northern residents may benefit more due to the greater operation of ICE vehicles in colder temperatures.

8.  Energy Consumption – Will the change you propose reduce the consumption of hydroelectric or fossil fuel energy?  Please provide specific information (e.g., the percentage by which consumption will be reduced) compared to common construction practice for this building type.  Please provide information for different regions of the province, if the impacts will vary for different climactic or geophysical zones.

Yes, the proposal will enable the elimination of fossil fuel energy used for transportation to/from the residence, but increase the consumption of hydroelectric energy supplied through the building but not by the building.  An increase of 18% to support a switch to electric by all 3.2 million vehicles in B.C. is estimated by BC Hydro which they have confirm they can handle.  The total energy used in the province will decrease due to the greater efficiency of electric motors over ICEs by about 3 times.  The electrical energy consumed by the vehicle should be excluded from the calculation of the energy used by the building.  However, GHGs reductions in transportation are achieved in concert with building use.  See above references in the science section for specific percentages.  However, along with efficiency in HVAC energy sources, this solution is the largest reduction achievable.  The switch from oil and gas to hydroelectric along with the switch from the Internal Combustion Engine to the more efficient electric motor results in a net energy consumption savings.

9.  Interior Environment Health – Will the change you propose result in more healthful interior environments?  Will air quality be improved?  Will it result in less off-gassing from materials?  Please provide specific information (e.g., test results) compared to common construction practice for this building type.

Yes.  Interior air is supplied by outdoor air and pollution and emissions such as nitrous oxide and carbon monoxide are not filtered by HVAC systems or even HEPA filters.  By reducing outdoor emissions, indoor health is also improved.  

For example when the postal service switched to EVs for indoor delivery of mail at the main post office.  The change in vehicle costs were quickly recovered by reductions in the need for ventilation and resulting cooling of the garage and adjacent building as well as the savings in cleaning from the pollution of ICEs in the garage.  

Residential garages also leak pollution from vehicles into adjoining occupancies.  Enabling ZEVs eliminates this source of indoor pollution.  Emissions from cold start engines in garages and carports near residential buildings will be eliminated.  Cold engines are the primary source of pollution as the catalytic converter and engine combustion is relatively ineffective until it warms up.  Indoor air pollution in high density urban areas will also be improved due to the improvement in local outdoor air quality.
EVs are coming soon in mass numbers.  See Plug In Vehicle Tracker at PIA's website for a list of current EVs announced.  Also a number of marketing studies indicate the adoption of EV may be faster than originally anticipated.  See EVWorld article..and another fwd from EMC.

10.  Is the proposal cost effective?  Identify the costs and benefits that will accrue to all key stakeholder groups.  What are the baseline costs of current common construction practices (rather than minimum Code standards)?  What will the costs be if this proposed change is implemented? Will building costs, design costs, rent costs, etc., increase?  Will any costs decrease? Do the net benefits (to life safety, energy conservation, health, etc.) outweigh the net costs?  Will costs vary in different areas of the province?  

Modern houses are typically constructed with power supplied directly to the garage and then on to the house.  Adding an outlet a few feet from the main panel is a very minor cost.  High and low rise condominiums will incur a higher cost due to the longer runs of conduit, distribution center and transformer upgrades required.  Costing studies done in Vancouver as well as a number collected from other sources and experience with early installers suggest that outlets will cost about  $2000 each.  Given the value of a parking stall is about $40000, the incremental cost is minor.  
Installation costs will be similar in different areas of the province, but higher in major cities with more high rise residential buildings.  This change has already been implemented in Vancouver which represents the majority of these units.

The savings in vehicle operation is significant.  A typical driver drives  50 Km per day or 1500 km per month.  With gas prices above $1 / litre, average gas expenses exceed $150 per month.  Electricity costs are an order of magnitude less than this.  Early adopters report actual data consistent with this savings.  The savings in health costs from reductions in pollution would also be significant.  It is estimated that almost 8 times as many people die from pollution generated by the tailpipe as those that die as the result of drinking and driving and speeding combined.  (need ref)
For strata titled installation a number of billing / accounting methods are possible and different approaches will be implemented in different scenarios.  Examples by early adopters of changes to strata by-laws exist that accommodate payment for use of their share of common property electricity.  End point metering (at the car) technology exists and can support smart metering and billing. Alternatively, as the monthly consumption possible by EVs is relatively low and predictable, a flat fee for electricity use in strata buildings makes billing even simpler.  This is similar to how RV parks or marinas now administer costs for electricity use.   

Due to the energy efficiency of electric motors over ICE net energy consumption is reduced by about 3 times.  Electric motors produce much less heat than combustion engines which burn fuel.  This means that total energy costs to individual's will be reduced. (Redundant, but refocused on energy vs GHG)
11.  Enforcement Implications - Can compliance with the proposed provision be monitored during local inspection processes? Can the provision be enforced with existing resources in all areas of the province or would new or additional resources be required? Have you discussed your proposal with local authorities?  

Vancouver has pioneered enforceability of this change.  A simple additional checklist item on inspections by building / electrical inspectors is all that is required.  Training needed for inspectors was minor.  Chief inspectors were involved in pioneering Vancouver's changes and this knowledge has disseminated already. No new resources would be required.

If infrastructure development was deferred to renovations, many times more electrical permits and inspections would be needed.  This solution avoids a potential increase in resource use by local inspectors.

12.  Is the Code the best vehicle for addressing the problem? – Can the problem be addressed without a Code change? Can it be addressed through education, product testing, or other non-regulatory means? Why is a Code change the best approach?

The building code is the best approach to address this change.  It was suggested to CSA Electrical Code Committee for EV Infrastructure and they have made proposals to support this change in the next release of the electrical code.  By implementation of the basic infrastructure the higher cost of renovation is avoided.  In some cases renovation would be prohibitive in cost such as high rises with insufficient electrical capacity, space for upgrades or building supply conduit sizing.  One other approach suggested is to install EV infrastructure at the time of purchase of an EV on a one by one basis.  This would delay the purchase of new vehicles for home owners, and add significant delays to purchase by condominium owners who would have to convince strata organizations to upgrade the electrical capacity and supply in the building.  Early adopters would find it almost impossible to make changes in strata titled buildings. With regulatory support.  Other jurisdictions have offered incentives to early adopters for EV infrastructure, but this is a much more costly approach.
Other alternatives are expensive incentives, Municipal Zoning By-Laws, or waiting for commercial demand.  Of these a small incentive added to the BC Renovation Tax Credit for Northern Residents would significantly soften the normal reaction to change.
The Provincial Government has the leverage to lead a solution that will attract automakers selling EVs in our province.

13. Best Practices Worldwide – How does this proposed change compare to industry leaders and best practices elsewhere in North America and Europe?  Does your proposal exist as a Code provision in any other jurisdiction?

Vancouver has led North America in this regulatory change.  Puget Sound county in Washington is currently working to adopt similar changes in model codes they are developing.  These will likely set the example for most states to copy.  Their working group is sharing their work with us and harmonization is being addressed.  This proposal is consistent with work in the states.  No other Canadian jurisdictions have made comparable changes but significant interest by Ontario and a number of states has been expressed.  Even Singapore has expressed interest in making similar changes and is watching our lead.  Recent regulations in Madrid Spain have supported condominium owners with the right to install EV Infrastructure, which overcomes obstacles for early adopters but does not share the costs up front.
A draft report from Puget Sound initiative summarizes EV Infrastructure initiatives throughout N. America.

14.  Other Comments:

complete next page as well

15.  Please list the supporting material that you are attaching to this form:

Email completed form to:  building.safety@gov.bc.ca

Notes

Need to add ref to extension cords overheating as problem

Definitions

PHEV, EV, UDI, EVCE, ZEV, ICE, HVAC, HEPA, J1772, SAE, ...

Please leave this space blank
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