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Executive Summary

This study has been funded by the City of Sydney Environnfeatidrmancdnnovation Grant program to examine
the issues aroundectric Vehicle (EV)charging in residential strata buildings. The research work conducted by
Wattblock consists of three broad components;

1 Resident surveys to gauge interest and attitudes towardtateeehicle charging in strata
9 Secondary research including literature review and observation of other more devedidfadrkets
9 Site assessments of 20 participating strata schemes to understand practical issues

The residential survey examined the attitudes and intentions of Australia residents. The survey stdmte@itg of
Sydneyandwas later extended into Brisbapklelbourneand other citiego establish a broader comparative data
set. Overwhelmingly reg@ndents were in favour of installing electric vehicle charging facilities. For the City of
Sydney 81% voted in favour compared to 79% for the overall survey study results from 112 strata sEbetmes.
statistics from the residential survey include tolowing;

79+ 78% 61«

Favoured a user pays Were in favour of installing Favoured charging in their
charging system charging systems now individual lot carspaces

51« 39+ 11

Expressed no preference of Of vehicles in strata are Knew the location of the
hybrid electric vehicles over family cars, which is the most nearest public charging
electric vehicles common type of vehicle station

Figurel: Survey findings for electric vehicle charging in strata

With respect to public electric vehicle charging, the survey results indicate:

1 12% of respondentknow where the nearest public charging station is even though only 1%setesteic

vehicles. There are 15 public charging stations (2 solar powered) within close proximity to Sydney CBD wiitl

another four public chargers farther afield in Redfern, Moore Park, and Zetland.
1 45% of respondentsvith electric vehiclesise public chrging facilities.Private chargers are used by 37%
with a smaller proportion using charging facilities at work (8%) or using common area power (11%).
1 98% of respondentsvere against their building offering a public charging facility.
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Secondary Research

Wattblock looked to theNorwegian andCanadiarEVmarkets. Norway is a world leader in EV adoption with 80% of
condominiums (residential strata equivalent) in the city of @éteady havindV charging infrastructure. In Canada,
British Columbias ofparticular interest because Itas a similar strata model for property ownership in what is
locally referred to as Multi Unit Residential Buildings or MURBgarticular, Fraser Basin Council has been running
a program called Plup BC for the broaddsritish Columbia area.

From these morelevelopedEVmarkets Wattblock has been able to obtain information on working electric vehicle
charging solutions, different commercials models, stratdavys, and government incentive programsgimmote

uptake. In addition, we cover research looking at how utility companies can play a role in avoiding localized power
outagesdue toW9 + Of dnd iheSiNdagt & BV charging Demand Management (DM) solutfunsher

information is contained in the conclusioaadrecommendations

Site Assessments

Finally, Wattblock selected twen{g0)strata schemes from within the City of Sydney as a representative sample for
examining the practical concerns with electric vehicle charg8ite visits were conducted in addition to analysis of
energy bills, strata plans, single line diagrams and other relevant data. The participating strata schemes all receive
a customised assessment report. Aggregated findings are presented in thit repo

The key findings in the report are summarised as below:

1 There are a total 08,317 apartmentsrepresented across the 20 participating strata schemes.
9 Using he Electric Vehicle survey results attler research projectionghe average strata schentes2
Electric Vehiclstoday and the number will grow t45 by 2027 giving a total of 900 electric vehicles.

1 In most cases electric vehicle charging will need to be integrated with common area power supply.

9 Existing electrical suibboards in thecarparkinglevels could support charging fartotal of290Electric
Vehiclesat 32 Amps before riskgnthe disruption of power supplie®n average it is estimated thapgrade
of electrical infrastructuravould berequiredby 2027 assuming buildings beconemergy efficient

1 Across the 2@trata schemesenergy efficiency upgrades, solar installation, and charger restnigttould
allow an additiona605 Electric Vehicleso charge simultaneously withospendingon switch board
upgrades. Additional benefitacludesaving $75k p.a. in operating costs with payback of4.1 years

1 Investmentto provide full access to E8harging is estimated to co$4.2 million in total with apayback of
29years Thigs approximately $,260per apartmentincluding$600 for EV charging infrastructure and
$660 for setting up an embedded network. Optimal solusomay vary for each strata scheme.

T a9+ wSI R&é 0 dzA fpRriiyfridpéopeNylvaluatioribi rké€.(Theke is some case study
evidence from San Francisco, such as the Lumina building, which shows there is a strong demand for EV
charging facilities in apartments. dz2 G N> f Ay RS@St 2LISNE tA1S {laodoz2 |

Theindividual participant building assessments inclutb@dkground information oelectric vehicle charging for
residents an overview of benefits, projections and capacity assessments. The reports coveredisduas how to
bill owners for charging, whiclocation is the best, how to set it up, typef charging equipmentindrisks around
overloading the common area power supplijhe repors also providel some analysis around the location and
impact of public charging stations as well as the caibgrect with the deployment of kctricvehicles.
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Assisting Decision ProcaasResidential Strata

Throughfurther participant engagement/attblock has studied whawners Corporations require to assist them in
effectivelynavigating the issue of electric veleicharging.Based on this research study, Wattblock provides the
following recommended process for individual strata schemes to look at electric vehicle charging.

Conduct a resident survey to gauge EV charging intentions and attitudes

Engage a low cosnhergy assessmenthich covers EV charging impacts

Implement energy efficienayitiativesto realise savings and create more headroom for EV charging

Potentially onducta more detailed assessment includisite auditto determinepotential site specific

complications, switch board location and capacity for EV charging

5. Run a tender fomistallof EV chargingnfrastructure if deemedo be neededncludingsuch things abilling
systemsdemand managementistribution boardsaind switch board upgrades todreasecapaity.

6. Have a plan for EV charging includingdwys, processeand budgets.

PR

While detailed assessment reports have been provided, Wattblock is of the view that a shorter and easier digest
summary is rgquired for circulation witltODwners Corporatins to assist the decision making proce$¥attblock has
developed a simple one page EV charging summary report which is now integrated within its low cost sustainability
reporting service.¢ KS STFFSOGAGSySaa 27F 2 (i ceésthedts Was préviollsie | OK
demonstrated in a prior City of Sydney research paper.

We have also provided a high level decision tree diagram and checklists that can be further used to assist strata in
working through the issues. More information the devebpment of these tools is contained in the Conclusions
section along with discussion on incentive programs, carbon emissions targets, and public charging infrastructure.

The Rcommendations section covers potential initiatives which the City of Sydneyndustry participants might
consider to further assist in guiding EV charging in strata schemes. Recommendations include

Launching an officigEV charging in straiaformation web page
Extending the residerEV chargingurvey tool

SubsidisingV charging assessments

Engaging utilities on network impacts BV clustering

Cofunding pilotEV demand management solutions for strata
Potentialfundingfor public EV charging stations or near strata
Integration of EV charging MABER®r Apartment Buildingsrating system

=A =4 =4 =4 =4 4 A

Secondary research indicates that electric vehicle charging in residential strata will have a material impact on local
electricity networks. Potential for EV clustering can degrade or knock out local transformergskKTils ikely to be
greater where there are high density buildings with rapid EV adoption rdtesse recommended initiatives are
suggested to assist in guiding strata schemes toward optimal community outcomes.

Ross Mclintyre
Research Director
Wattblock
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1.0 Introduction

Wattblockwas awarded an Environmental Performance Innovation Grant in Marchi®0tte City of Sydneyo
undertake astudy ofelectric vehicleeharging in strata building$he project ran over a period sixmonths
commencing on thd® April2017 and cacludingon the 30" September 2017.

Project KickOff 1 April 2017
Customer Engagement 2" April 2017
Participant Selection 3 June 2017
Project Implementation 3 June 2017
Review & Acquittal 30" Sept 2017

This project was conducted with-kind supportand in association with:

9 Everchargas the leading electric vehicle recharge solution to condos (strata) in the U.S. Wattblock has met
with in-kind partner, Evercharge, in San Francisco and Washington D.C.

1 AGLhas a dedicated electric vehicle rechargiagr.

1 Teslais the leading supplier of electric vehicles in the Australian market

Wattblock is located in the Michael Crouch Innovation Centre at UNSWambeerable to draw on a pool of
talented academic staff and students from multiple faculties.

Baclground

The rate of electric vehicle (EV) ownership is set to rapidly increase over the comingheeBydneyresidential
property market has started to see the impacts of rising EV charging demHliglsise apartment blocks in the City
of Sydneynow have electric vehicle ownerd’heOwners Corporationsesponsible for managing residential strata
are not sure if they should:

Install standalone electric vehicle recharging stations

Submeter electric vehicle charging off common area meters

Connectelectric vehicle recharge units to private apartment meters

Install power management hardware, to prevent overloading the existing main switchboard
Upgrade the main switchboard to a higher capacity to cater for electric vehicle rechasging
Do acombination of these things in sequence, as the number of electric vehicles increases.

=A =4 =4 =4 =4 =4

Furthermore, besides existing strata schemeasprty Developers are noinvesting in ananmarketing electric
vehicle recharge as a feature of new high degelopments The Lumina case study from San Francisco is an
example of what we need to kseeing from Australian property developerSee Appendix A.3 for more detail.

Objectives

The aim of the study has been to assess electric vehicle recharging impacts amhsdbrtresidential apartment
building car parks. This study looks at how data analytics can be used to develop amadédatiecrecharging

roadmap for Owners Corporation and Property Developers to assist them in navigating the problem. The developec
tools should have the ability to deliver rapid and eelective electric vehicle recharging reports to a wrdage of

strata buildings. The objective is to create a solution that is scalable nationally and internationally.
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The proposed benefits for that¢ of Sydney are:

1 Adopt learnings from City of Sydney sister city, San Francisco, on EV recharging.in strata

1 Inform policy decisions by council on the best mix of public and private (e.g. strata) electric vehicle
recharging facilities across the city

1 Cbse the gap with other global cities which have already made visible sordekectric vehicle recharging.

9 Assist energy retailers to better understand the challenges of electric vehicle recharging in strata and tailor
future service offerings

9 Assist Owers Corporations with managing the requests from residents who purchase electric vehicles

Work with Sydneypased tech startup, Wattblock, contributing to CoS Tech Startups Action Plan

I 2y GAydzS /AGe 2F {eRySeQa ftofard? Susthimahd 2030y adzadl Ayl

= =

The City of Sydney may use the results of the study to assist in planning for the future impact of electric vehicle
charging in residential strata.

Project Scope

The scope of the study encompasses detailed assessmamenty (20) participant strata schemes within tigty of
SydneyLGA of 33 suburbgsach participating strata building received an electric vehicle recharging report

Tablel: Participant Buildings

Serfezar: EulHines Age Blocks  Units Residential Commercial Carparking Survey
(Years) Levels Levels Levels Reponse

Waterloo 5 5 289 10 1 2 15%
Alexandria 12 1 45 5 0 1 53%
Haymarket 25 3 646 31 0 6 4%
Millers Point 11 1 83 24 0 9 18%
Ultimo 19 1 328 7 1 9 25%
Erskineville #1 1 6 197 0 1 20%
Rosebery 16 1 288 0 1 4%
Rushcutters Bay 17 2 139 15 1 2 27%
Glebe 12 1 75 3 0 1 21%
Surry Hills a7 1 54 3 0 1 52%
Erskineville #2 10 1 48 4 0 1 40%
W oolloomooloo 3 3 76 7 2 3 18%
Pyrmont #1 9 2 104 5 2 1 24%
Pyrmont #2 17 2 118 9 1 3 21%
Sydney #1 21 1 199 25 1 5 33%
Darlinghurst 6 2 86 23 0 3 48%
Sydney #2 20 1 131 22 1 7

Sydney #3 18 4 238 12 3 4 26%
Sydney #4 117 1 61 7 0 2 10%
Redfern 39 1 112 6 1 2 14%
Average 21 2 166 12 1 3 19%

1C
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Following a two month promotiongleriod arepresentative sample of buildingsagselectedon the 3% June 2017
with a range of ages, sizes, types, location and demogragrable 1 provides a summary of the characteristics of
the participating strata schemedVithin the twenty strata secemes selected there were a total of 3,261 apartments
across 40 buildings with 64 levels of car parking in tdtak privacy reasons Wattblock is unable to publish the
names and addresses of participating strata schemes. Results of the study are dextgatevided in aggregate.

Methodology

The study was broadly divided into four componerfstly, secondary research work was conducted to understand
the issues and the commercially available solutions. Secanuiysical site assessment wamsductedfor each
participant strata schemeThirdly,data analysis was completddr each strata schemeFinally,asurvey was

designed and implemented to gauge the intentions and attitudes of owners and residents toward electric vehicle
charging. Futther details on Project Management are contained in Appendix A.

Participants

Figure2: City of Sydney LGA

11
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Thephysicakite audit was conducted at each buildisite to inspect the energy consuming assetar parking area
and electrical switchboardg o assistVattblock in the studytrata managers provided access to electricity bills and
interval data forthe common area energy assets. Based on the site observation and the availabieatida

provided, Wattblock therailored an electric vehicle roadmap feach participanbuilding.

Wattblock also ran a resident survey to gauge attitudes and intentions of residents toward electric vehicles and
charging facilities. Providing further context for the City of Sydney, the survey was extendegtidtrata schemes
with responses from the broader Sydney, Melbourne, Perth, Brisbane, Sunshine Coast and GolfCoagt.
results fromCity of Sydney residentgere similar to other cities in Australia.

Figure3: Broader survey into electric vehicle chargingtirata

Project Outcomes

Through this project Wattblock has developed and improved several tools to assist both Owners Corporations and
Property Developers in planning for the impact of electric vehicle charging. These tools include:

1 Low cost and scalabtesident survey to gauge intentions and attitudes toward EV charging

T [2¢6 O2ail | neRagdEY charhingimpactB@mmary based on data analytics (integrated with
Wattblock Sustainability Reports)

f Decisiontree diagranfDK SO 1t A&aid | ysR aK2g (2¢é 3JdzARS

Sampleby-laws and processes for managing EV charging in strata (from British Columbia)

1 More detailed EV charging assessment refsatvice

=

12
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In addition Wattblock has provided further secondary research which may be of assistance to the City of Sydney in
planning for electric vehicle charging in residential strata. The report also highlights the strong demand for EV
charging in residential strata both for Owners Corporation and Property Developers to consider.

Report Structure

The report commences withagkground information on electric vehicles, market trends, charging solutions, and
issues with residential strata. This is followed by a discussion on the resident survey results highlighting current
intentions and attitudes toward electric vehicle chaugin strata.

The report then moves into coverage on the findings from the physical site assessments and data analysis from the
twenty participant buildings. This includes analysis of electrical infrastructure of the strata buildings, capacity for
handing EV charging, physical constraints in connecting EV chargers, commercial solutions on the market, and
recommended projects to prepare for EV charging in strata.

The conclusions further explores tools that can assist Owners Corporations in prepandbarging in strata and
the role of government programs in assisting EV adopt®ecommendations are for the City of Sydney and
industry participants to assist guiding EV charging adoption in residential strata.

13
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2.0 Backgroundn Electric Vehicle

TheElectric Vehicl€EV) revolution has arrivedccording toAEMO Insights (2016) by 2036 Australian EV sales

FNBE F2NBOFad (2 NBFOK HTTInnn BSKAOESAa I @SIENIOHT Om
over 2.8 million (18.4% of all vehicle¥yith more people moving into apartmentsiany of theseeV owners will live

in strata Charging aftVat homeis convenient,but for many apartmentesidents this is a challenge due to the

concern in regards to theverloadingof commonareapower supply, how to pay for the use of electricitycan

expensive installation costs

Figure4: Top EV Model Sales in Australia 2Q¥6(CarAdvice 2017)

//!-& '

BMW 330e BMW i3 BMW i8

a<gJt La

Mercedes-Benz C350e Mercedes-Benz GLESO0e Mitsubishi Outlander PHEV Nissan Leaf
_ =
Lo :g - 0
y _ {
Porsche Cayenne S E-Hybrid Tesla Model S Tesla Model X Volvo XC90 T8
Table2: Indicative Data foPopular Electric Car
Battery Range EV Type Upfront Cost Seats Body Type
Tesla Model S 407km Pure Electric $120,000 5 Sedan
Tesla Model 3 345km Pure Electric $60,000 5 Sedan
BMWi3 300km Pure Electric $64,@00 5 Hatch Back
Nissan Leaf 175km Pure Electric $40,0® 5 Hatch Back
Chevrolet Volt 65km Pure Electric $60,000 4 Sedan
Mitsubishi Outlander 53km Hybrid $50,0® 5 Wagon
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2.1Types of Electric Vehicles

The majority of the passenger vehicles on the road today are Internal Combustion Engine Vehicles (ICEV). Electric
vehicles were first produced in the 19th century and-autnbered gasoline based vehicles. This shifted in the 20th
century with the rise of ib In recent years there has been a growing intere&lidctric Vehicles(EV)as being more
socially and environmentally conscious combined with advances in battery and charging technology.

Hybrid Eletric Vehicle(HEV) Hybrid technology uses conventior@mbustionengines in conjunction with battery
power to maximise the time an engine operates closthtopoint of maximum efficiency. Eg Prius. these vehicles
the battery for the electric engine is charged fronetimotion of the vehicle.

Plugin Electric Vehicle (PEX)Vehicles can be recharged from an external source of electricity with the electricity
stored in a rechargeable battery that contributes to drive the wheels. Three broad sub categories include:
w Battery ElectricVehicle (BEVVehicles that are powered entirely from an-moard rechargeable battery,
generally recharged through pludgn. e.g. Nissan Leaf, Mitsubishi iMiev
w Plugin Hybrid Vehicle (PHEW) Conventional hybrid vehicle that has a battémat can be recharged from
mains electricity. E.g. Holden Volt
w Neighbourhood Electric Vehicle (NE¥)Low speed alklectric vehicle.

Electric vehicles also encompasses motorbikes, mopeds, buses, trucks and generally all types of vehicles. Many
specialpurpose vehicles have long been electric, such as golf buggies and fork lifts. This research report is focused
passenger vehicles typically found in the basement car parking of residential strata. Other than electrically powerec
mopeds, EVs are in theery early stages of adoption by strata residents.

2.2 Benefits ofDriving Electric Vehicle

Researchhas foundthat people choose to drive electric mainly for the reasons below:

i. Cost Savings

1 Electricity cost for charging EValsout $400 p.atypically70%lower thanpetrol. (Chargepoint, 2017)

1 Conventionatars useaninternal combustion engine which has more than 2,000 moving parts, while EVs
use less than 20 whidlrivessignificantly lowemaintenance costs.

1 In comparison with a standal€EV vehicle rivinganelectriccarcan save $13,000 over the life of an EV.
(Union of Concerned Scientists, 2015)

ii.  Environmental Benefits
1 Better air qualitycan result irhealth benefits
1 Potential to cut greenhouse gas emissions in half or more, ddpgrah how electricity is generated where
drivers live.

iii.  Other Features

EVsften have cuttingedge software and the latest features
No engine noise.

Quick acceleration with instant torque

Havethe ability to parkkhemselvesn the future

Ability to self drive in the future.

= =4 -4 -8 -9
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2.3 Types of Electri¥/ehicle Drivers

As thediversityof electric vehicldrands and models increases too does theélegree of customer market
segmentation. The following table from ChargePoimtvides a high level picture tfe currenttypes of customers

and their buying considerations. In 2017 we have seen the release of the Tesla model 3 which is targeting a lower
cost point and broader market. We have also seen announcements from mustevenanufacturers regarding

electric vehicle planBom compact vehicles such as Mini to sports vehicles like Parddhienately we would

expect electric vehicles to permeate into all vehicle categories

Figure5: Who Drives Electric (ChargePoint Zp1

Oscar Office
Carpool Convenience

Tina Techie
Bells & Whistles

Gene Green
Environmental Benefits

Penny Pincher
Cost Savings

Several states offer carpool lant
access to EV drivers, which cal
save tons of time, especially for
people with tough commutes. A
hybrid offers these folks the
convenience of a baekp petrol
engine.

Tech fanatics want their cars ta
have the latest features, dm

cutting-edge software to faken

gAy3ad R22NRBROD

instant torque and are fun to
RNR @S> LJ dza (K
quiet so drivers can fully enjoy

the pristine sound of a higand

sterea

y' S S Driving electric cuts greenhouse
gas emissions in half or magre
depending on how electricity is
generated where drivers live
Many drivers are also interestec
Ay 9+x0a FT2N Sy

9+Qa R2yQi
are less expensive to maintain
than internal combustion engine
(ICE) vehicles. Plus, charging
much cheaper than gas

2.4 Electric Vehicle Charging Options

When purchasig an electric vehicle, the means by whiotcharge the vehicle quickly becomes an important
consideration. Most electric vehicle vendors are selling a range of chargers that can be purchased along with the
vehicle. Different electric vehicle brands tetachave their own proprietary connectiamozzles However, there are
also third parties that are offering charging equipment on the market with adaptors for different vehicles.

Table3: Indicative EV Charger Performance

Type Amperage Charge Rate Rangée Hour
Level 1 10 Amps 1.5 kW/h 7-10km
Level 2 16 Amps 3.3 kW/h 15km
Level 2 32 Amps 7.6 kW/h 30km
Super Charger 100 Amps 23.8 Kw/h 94km

Electric vehicle chargers are ratbdsedon the amount of electrical current, measured in Ampere (Amps) they
deliver to the vehicle. The larger the current, the faster the vehicles battery will chargehepenergy stored in the
batteries is measured in Kilowatt hours (kWh) and 1 kWh of stored power will deliver approximétatyssof

17



— strata
— community
australia

—
~-

driving range for a typal electric vehicle in normal driving conditior@ar chargers generally convert source
Alternating Current (AC) into Direct Current (DC) to charge the cars battery.

Figure 6.Example plugn Level 1 (Left) andiall mountLevel 2 (Righfhargers

Level OneStandard 10 Amp Charging Adaptors

The most basic chargers on the market are designed to be safely plugged into standard 10 Amp power outlets. 10
Amp power outlets are commonly provided in basementpaaiks for using vacuum cleanerStandard electrical
extension cords will also work with these basic EV charging adaptors. Charging vehicles at 10 Amps can be a very
slow process. A 10 Amp charger will deliver 1.5kW of charge per hour, which is equivalent to-46duh3 of
drivingrange.

Level Two: Wall Mourfolutions (1660 Amps)

Common faster charging solutions on the market are in th&@&mp range, single phase. They are usually fitted

on a wall and require installation by a qualified electrician. These are usu#iliient to meet the needs of private
2PSNYAIKG OKFNBAYy3IO 21 ff Y2dzyiSR OKIFNEHSNAE INB az2yvys
609+{ 90 ¢ KSNBE NBE KAIKSNI OF LI OAle W& dzLISNJ Owdvedi S NI
should also be noted that charging rates can also be limited by vehicle model as well as the charger.

DC Fast Charging (3 Phase)

More suitable for public charging stations or shared charging facilities these systems can deliver 80% vehicle charg
in 20-30 minutes by converting high voltage AC power to DC power for direct storage in EV batteries. Installing DC
Fast Charging is a capital intensive project costing $20,000 to $100,000 depending on power availability at the site.
These systems cansal have a huge impact on peak energy demands when in use which can drive up energy supply
charges. In most residential strata schemes DC Fast Chargers will not be viable.

Besides basic charging equipment, further technology exists to assist with powagemaant. Usually a

combination of hardware and software technology, these solutions can smooth energy loads from larger numbers o
electric vehicles to avoid overloading power boards. Furthermore these types of solutions can also include
integrated metemg and billing services. These are important considerations for high density strata schemes.
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2.5Public EV Charging Stations

Electric vehicles can also be charged at public charging stations. The City of Sydney has invested in a number of
public chargig stations within its LGA. Other local governments and electric vehicle manufacturers have invested ir
providing public charging throughout Australia and this is important infrastructure for EV adoption. Typically public
charging facilities offer high@mperage fast charging as they are not designed for a single vehicle to charge

overnight.

There are 15 public charging stations within close proximity to the Central Business District of Sydney with another
four public chargers farther afield in RedfeMoore Park, and Zetland. Two of these charging stations are also solar
powered, which has a direct impact on carbon emission reduction of vehicles.

Public EV Chargers

e
i [ Solar Powered
o

Figure7: Public Electric Vehicle Charger<ity of Sydney
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2.6 Electric Vehicle Charging Behaviour

As electric vehicle adoption gains traction in Australia we will need to consider the impact this will have on electricity
demands. The behavior around when people charge their vehicles is an important consideration. While there is
limited dataavailable in Australia, there are case studies available from other first world cities which are more
advanced in the adoption of electric vehicles.

According to researctonducted by the UBepartment of Energy in 2014, residential EV chargers tend to be used
overnight during ofipeak periods and public EV charging stations are more often used during peak péteds.
research looked into potential impacts on the electricity grid during @eakoff peak periods &70public charging
stations andr00residential charging units. The majority of residential chargers were used overnight durjpep&ff
periods, further encouraged where tirf-use based electricity rates were applicable. Gaakher handpublic
charge stations tended to be used during peak perigdse more frequently used for charging ptirghybrids and
where often free. The research also indicated that the electrical power industry, represented by six participating
utility companies, was forecasting a 400% growth in the annual sales ehpdlertric vehicles by 2023.

Figure8: Electric mopeds being charged in a strata building

The average power demand to charge most vehicles wagibwatts, roughly equivalent to powering a small
residential air conditioning unit. However, some models draw as much as 19 kilowatts, more than the load of most

large singlefamily homes.
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2.7 Ca ParkingAdministrationin Strata Buildings

Residential strata buildings often have internal and/or external car parking for the convenience of the apartment
property owners and for visitors. Private car spaces are typically attached to apartment patg afthe unit
entitlement. However, the car spaces are generally contained within a shared car parking facility in which most of
the physical infrastructure is the common property of the strata scheme. This can include the ceiling, floors and
walls aound the private car spaces and any amenities such gsackiighting, electrical power outlets and

ventilation systems. Furthermore, due to the physical separation of private apartments and carspaces it is most
often the case that energy consuming égment within car parks are powered off common area power supply

rather than private meters.

Private car space entitlement and management is therefore subject to tHavisyand processes of individual strata
schemes. Apartment lot owners considering thstallation of electric vehicle charging on their private car space

will need to do so in accordance with the agreed processes afi@s/or otherwise engage with the Owners
Corporation to gain approval. For most Owners Corporations this raises agla¢sifons and often results in no
decision being formed and frustration for prospective EV owners. As covered in this study, there are a number of
factors that an Owners Corporation should take into account in forminigug and processes, and making
investments that will allow EV charging facilities to be installed and operated on private letaw®snd processes
can encompass installation and removal, @ection, and user pays schemes. For samplaByg and flat rate user
pays example see Appendh.8 and A.9Disclaimer: Avice should always be sought from a strata lavyyer

Shared electric vehicle charging is also an option for Owners Corporations to consider. However, provision of a
shared charging facility will generally require designatedspaces for charging vehicles. For visitor car spaces and
cleaning bays, this will require an application to the local council for a change of use. Furthermore, the resident
surveys conducted during this study indicate that the majority of owners andemeis prefer private chargers to
shared chargers and do not want to make charging facilities available to the public.

While this study covers many of these considerations, aratasbylaws should be drafted with the assistance of
appropriately qualifiedegal counsel.

2.8 Benefitsand Barriersn Preparing for Electric Vehicle Charging

Not all apartment owners are interested in driving an EV in the future. However, everyone can benefitdgan pr
preparationfor EV rechargg:

1 Increase in propertyaluation of all apartments in a block which is EV charging ready.
1 Increase in rental income and more attractive for green minded residents (see case study in appendix).

1 Reduce emissions from combustion engines in enclosed baseraeparkindgor all resdents
Barriers to introducing EV charging in residential strata include:

1 Capacity and physical space limitations of power distribution boards
1 Cabling distances and access
1 User pays considerations
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3.0Resident Survey
3.1 Methodology

Wattblockset up resident surveys for each of the twenty participating buildings and provided the contact person
with an information flyer including QR code for quick access via mobile phones. In most cases the contact person
was an orsite building manager. THlyer was typically printed and posted on common area notice boards. Where
possible it was also sent out via internal resident email lists or in some cases posted in maibakes.details

about the process are contained in Appendix A.1 and the furaky used is provided in Appendix A.12.

3.2 Survey Design

The survey was developed and tested on a sample building outside the City of Sydney prior to being deployed with
the participating building sites. Based on feedback from the survey trial there some refinements made to the
final survey design. A priority of the survey was to minimize drop off rates in favour to being more comprehensive.

Consideration also was given to the expectation that there may be survey bias toward people that wiiat elec
vehicle charging. To mitigate this care was taken to encourage responses from those who may have a negative
FGOGAGdzZRS G266 NR St SOGNRO @GSKAOES OKINBHAYy3IOD Ly LJ NI
installing electric vehicl®O K NBAAYy3IKé | ff25a NBaLRYyRSyida (G2 SELINBaa
voice is being heard. Furthermore the wording on the flyer was designed to provoke a response from detractors. Th
survey flyer invited people to have their say, ahdy certainly did so in the final comments question. An example

of the flyer used is provided in Appendix A.11.

Other considerations in survey design included:

Dividing the survey into logical groups of questions to enhance contextual understanding

Asknd | 62dzi Odz2NNBy (i OSKAOfSa YR RNAQGAY3I KFroAda F)
Providing easy to understand interval based responses to gdiffgrilt questions likedriving distances
Favouringsimple question wording to being overly specific

Keeping the survey short to ensure completion

Allowing respondents to skip questions such as brand preferences

= =4 =4 =4 A A

The care taken in the survey design yielded excellent participation rates with as many akrg3ients
completing the survey. Following the extension of the survey to other strata schemes in Queensland and Victoria
this survey is the largest of its kind conducted in the Australian strata market.

3.3 Distribution of Survey Results

Each partipating strata scheme was provided with a separate six page benchmark report covering survey
responses. These reports compared the results of the survey for the given participating strata scheme against the
overall survey population. The report was desigjhe assist the owners corporation understand the intentions and
attitudes of residents and help to promote further engagement in planning the best outcome and gaining buy in to
move forward with planning. There was a high level of interest (48%) amatigjgemnts in receiving a copy of the

final survey results. A sample report has been providespipendix A.13.

23



— strata
— community
e australia

The survey reports were provided separately to the more detailed assessment report. However, data from the
surveys were used to in the assa®ent report. This includes taking intentions around electric vehicle ownership
and the number of vehicles into consideration in projecting future demand on common area energy loads over time

3.4 Survey Response Rate

The survey response rate ranged frdib to 53% for participating buildings with an average response rate of 19%.
In total there were 591 respondents to the survey. This shows an extremely high level of engagement from
residents on this topic. Furthermore, the highest levels of respongee ¢am buildings which had some form of
intranet, ontline forum or email lists to engage residents. Buildings with low response rates were generally unable
to engage their residents in an effective way. Letter box drops and posters in common areastprbeead:

effective in getting through to residents.

Response Rate

102

Survey Split

» Owner Occupier
= Owner Investor

= Resident

Figure9: Participant Building Survey Response Ruaig Split of Respondeiiype

For the participant buildings the survey ran for a total of 105 days starting frat@te 2017. Survey respondents
tended to be Owner Occupiers (73%) with a smaller response rate from Owner Investors (10%) and Residents (17¢

3.5 Resident Comments and Suggestions

The high level of engagement on the survey was further evidenced by angodaer of written comments. This
provides some useful insights into the current thought processes and attitudes people have around electric vehicle
charging. A full listing of all comments provided by City of Sydney participants is provided in theipgpiad
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3.6 Attitudes Toward Electric Vehicle Charging

Overwhelmingly respondents were in favour of installing electric vehicle charging facilities. For the City of Sydney
participating buildings, 81% voted in favour with only 6% against. Of the resptsndnly 13% were undecided.

This result compares to the overall survey study results ftaééhstrata schemes whereby 79% were in favour and
with 8% against. The overall result was slightly skewed by more negative responses from MellSamee.
commentay on the Melbourne survey indicated that the existence of a free tram service should discourage
residents from having vehicles in the city.

Are You In Favour Of Installing EV Charging?

CITY OF SYDNEY RESPONDENTS

OVERALL SURVEY RESULTS

FigurelO: Attitudes towards installing electriehicle charging facilities

3.7 Resident Driving Profiles

Participating respondents to the City of Sydney survey kept an average of 1.2 vehicles on their lot, which is broadly
consistent with the overall survey results from 112 strata scheriéss includes 13% of respondents that do not

have any vehicle on their lot, slightly higher than the broader survey result of 11%. Most respondents had one
vehicle (63%) with a small number having two (18%) or more (6%) vehicles.

Three quarters of theehicles were either Small Cars (39%) or Family Cars (36%). The City of Sydney respondents
showed slightly more inclination to Small Cars than the broader sample where Small Cars and Family Cars were m
equally weighted at 38% each. A smaller proportiadl Large Cars (18%) or Motorbikes (6%), approximately in line
with the broader survey.

Respondents from the City of Sydney drive fewer kilometers on average than the broader survey sample. On avera
City of Sydney respondents drive 111 km per week vekstskm for the broader surveyless than 4% of
respondents drive more than 400 km per week on average.
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Extrapolating survey responses provides an approximation of 3,920 vehicles within the 20 participating strata
schemes. Based on survey responsesseheehicles are further estimated to be driven a total 22.64 million
kilometers per year and consume 2.5 million litres of petrol at a cost of $3.26 million per year.

How Many Vehicles Do You Keep On Your Lot?

Figurell: Vehicle Distribution

What Types of Vehicles?
m  City of Sydney

90
30 ~ Broader Survey
70
60
50
40
30
20

10
o o

Small Large Small Cars Family Cars  Large Cars Other Vehicles
Motorbikes  Motorbikes

Figurel2: Vehicle Types
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How Many Kilometres Do You Drive Per Week?

City of Sydney
35%
Broader Survey
30%
25%
20%
15%
10%
5%
0%
None Less than 50-100km 100-200km 200-400km More than
50km 400km

Figurel3: Average Driving Distances

3.8 Electric Vehicle Buying Intentions

Less than 1% of survey respondents in the City of Sydney indicated that they already have an electric vehicle.
However,City of Sydney survey responses show that 58% of residents plan to have an electric vehicle within the ne
ten years. This is slightly higher than the broader survey result of B&fesults show 22% intend to have one

within two years, growing to 48%ithin 5 years. Only 10% indicated they plan to push the decision out beyond 5
years. However, there were another 42% of respondents that indicated they do not have any plans at the time of
the survey. These results will clearly be dependent upon a nuwib@arket factors including

1 Availability,
1 Range and
9 Pricing of suitable electric vehicles over these time frames.

Never the less, these results show expectations at the time of the survey.

The survey results further indicate a preference for fulsceic vehicles (67%) over hybrid vehicles (33%). However,
this excludes 42% of respondents that did not indicate any preference. The broader survey respondents were slight
more inclined toward fully electric vehicles (69%).
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Broader Survey

When Are You Likely To Have An Electric Vehicle?
m City of Sydney

30%
25%
20%
15%
10%
=
0.5to 2 Years 2-5 Years 5-10 Years

Already Have 0-6 Months

Figurel4: Electric Vehiclententions

Hybrid or Fully Electric?

Figurel5: Electric Vehicle Type
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The survey also asked an open question about preferenceasrtbmake, model or brand of electric vehiclé/hile

only 16% of respondents answered this question, 85% KfS NB alLl2yaSa Ay OfédzRYR S |
NBalLl2yasSa AyOf dzRS Rheie WSe alsiBal guthbeRof réspanses iblicating other brands including
Nissan, Jaguar and Mitsubishi. Some respondents provided very specific feedback @tigermpake and model.

Which Make, Model or Brand? = Tesla
= BMW

Missan
= Jaguar

Mitsubishi

Figurel6: Electric Vehicle Brands

There has been a lot of hype around the announcement of the Tesla Model 3 vehicle going into production this yea
To some extent the response to this question reflects the vehicle brandsitbatvailable on the market today and

the amount of marketing behind these brands. Other vehicle manufacturers have made commitments to offer
electric vehicle options as part of their range. As these vehicles are launched into production we wouldledpect t

the mind share of other electric vehicle brands will grow. Never the less Tesla has established considerable brand
equity as the leader in the electric vehicle segment.

3.9 Electric Vehicle Charging Preference

Electric vehicle charging systems can &eup in many different way The survey tested preferences toward two
critical issues

1 Firstly, there is the question of whether or not residents want to have their own individual charger directly
on their car space and/or
I Share a charger installed on a common parking space such as a visitor parking space.

These are not mutually exclusive options and some respondents indicated that a combination of both would be
appropriate for their building.
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Do You Prefer Shared or Individual Charging Facilities?

Figure T: Electric Vehicl€harging Setp

For the City of Sydney respondeBt3% indicated a preference individual chargers oAlycombination of both
individual chargers and shared chargers was preferred by 20% of respondents while 27% preferred only having
shared chargersThis compares with the broader survey results in which 63% of respondents preferred individual
chargers only, 16% a combination, and 21% shared chargers only.

Respondents were also asked if they preferred a user pays or a free service paid for by thég#iatthe question

was not mutually exclusive and some respondents indicated a combination might be appropriate. City of Sydney
respondents preferred a user pays service (76%) over a free service (19%) or combination (5%). The overall surve
responsesvere slightlymore favourable to user pays (79%nd less favourable tisee (15%)pr acombination (6%).

A combination service might mean partially paid for by the strata such as a limited number of free shared chargers
or that costs are subsidized inrae way. Furthermore the survey question was intended to gauge general attitudes
and does not distinguish between upfront and-gaing costs. These could be broken down further into

infrastructure investments and end user equipment and services.

In geneal most strata schemes operate on the basis of user pays for services. However, in some cases there are
shared facilities such as hot water systems whereby the residents have agreed to these costs being covered by the
strata and therefore recovered by way strata levies. In these cases there tends to be strong case towards overall
cost benefits of implementing a shared system. In the case of electric vehicle charging implementations the same
may be true. Clearly some residents feel that there is a tabe made. It is also arguable that people who invest

in electric vehicles benefit other residents by reducing carbon monoxide and nitrous oxide emissions in the car park
and should therefore be incentivized. If government incentives were providedilgist also be a factor.
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Do You Prefer a User Pays or Free Service (Paid For by Strata)?

Figure B: Electric Vehicle Charging Payment

In the case of electric vehicle charging a free service will more likely been seen to benefit a minority of residents the
have electric vehicles in the short term. This is likely to be an overriding considerationagatsult in some strata
committeesblocking any proposal to implement a free charging servitteshould also be taken into consideration

that EVowners may already be charging their vehicles using common area power sockets. The survey results
indicate that there is likely to be a negatiattitude towards this behavior, assuming resideats aware of it.

3.10 Awareness and Attitudes to Public Charging Facilities

A map was provided in the final survey results provided to participating strata schemes showing the nearest public
charging sations to them.

While there is a small overall sample of respondents that already have electric vehicles, the survey results show the
45% of those respondents do use public charging facilifeesate chargers are used by 37% of respondents with
electric vehicles with a smaller proportion using charging facilities at work (8%) or using common area power (11%)

Otherwise City of Sydney survey respondents were typically unaware (88%) of where the nearest public charging
station is to their building. Congdng that more that 99% of respondents do not already have an electric vehicle, it
should be viewed favourably that 12% of respondents actually do know where the nearest charging station is. This
further supports strong awareness and intentions towardihg an electric vehicle in the future. This is slightly

better than the overall result that showisl % of respondents were awaref the nearest public charging station.
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Do You Know Where Your Nearest Public Charging Station Is?

Charging Behaviour

Figure B: Awareness of Public Charging Stations and Behaviour

From the City oSydney respondents 98% were negative toward the idea of their building offering a public charging
facility. This is broadly consistent with the overall survey results. The survey did not dig deeper into reasons why
people are negative about this. It isasonable to expect there to be negative attitudes toward private property
being opened up to public access. Attitudes may differ depending on the particular location proposed. If public
charging provided a source of revenue to the owners corporatiomtiigét also influence thinking.

Are You In Favour Of Making Charging Available To The Public?

Figure20: Attitude Toward Providing Public Charging Facilities
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4.0 Site Assessment Scope

Wattblockco-ordinated site visits to all 20 strata schemes to gain an understanding of the potential issues presentec
by each building. While there was a lot of commonality there were also notable differences that would lead each
strata scheme to different concdions on how to implement electric vehicle charging.

Prior to site visits Wattblock requested a humber of documents to help us prepare. In particular we reviewed up to
12 months of common arealectricity and gasills to gauge the energy usage profile dadletermine the number

of meters and meter rooms. Wasoexamined strata maps to positively identify the location of switch rooms and
distribution boards. Where possible we also obtained single line diagrams which provide information about the
electriccircuits in the building including how and where they are conneaiihg of circuit breakers and busbars,

and an indication of spare poles and capacity on existing distribution boards.

Site visits typically took-2 hours to complete. Once on site Wwithe site contact person the visit usually

commenced with a brief walk around the car parking aidates were taken to record to location of special purpose
car bays such as visitor car parking or cleaning bays and other features such as the pregeneeabfi0 amp

power outlets, lighting circuits, anthbletrays throughout basement carpark roofing. We kept a look out for any
existing electric vehicles and any charging stations or evidence of general power outlets being used for charging.

A criticalpart of the site visit was to observe the switch rooms. In most cases the strata schemes did not have a
single line diagram to provide the full detail about the electricity infrastructure of the building. However, in most
cases a reasonably complete piaicould be determined by visiting the switch rooms. Most switch rooms have a
well labelled breaker panel or even a documented table showing what electrical assets exist on the different circuits
and the power rating of each circuitve also reviewed theable access situation and other relevant equipment in

the switch room such as power factor correction units.

Finally we were escorted to various plant rooms around the building to obtain further data about specific equipment
being run off the common argaower boards. This allowed us to review the overall efficiency of existing electrical
services and any interrelationship with gas services such as common hot water systems. This was an important pa
of the process in understanding current and future &lale capacity for electric vehicle charging and the potential
impact on other services.

In completing each sitanalysis/Vattblock activities included the following.

Completebasic building metalata capture

Complete energy consumption profiling usinterval data, site data, energy bills
Checkacation of main switch room for distance calculations

Available space in switch room for recharging, batteries, inverters etc
Type of communications infrastructure in building and switch room

¢ & LIS 27T omBondedandapatments

Presence of multiple meter boards throughout the building

Levels and dimensions of basement car parking for distances

Presence of risers and other channels for cabling

Presence and location of visitor car parking spots

Suitabilityof rooftop for solar including area, surface and accessibility
Number and location of common area power sockets (standard 10 Amp)
Are power sockets in car spaces connected to common power or private

=8 =4 =4 =8 =4 -4 -8 -8 -8 -8 -8 o o
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Number, type and location of any existing recharge ifasl

Number, type and location of any electric vehicles (look and ask)

Ask about resident demographics? Working / Retired / Holidays / Family / Affluence

Ask about driving behaviour? Number of daily drivers vs weekend drivers + typical distances
Doesthe building have valet parking services?

Does the building have any existing renewable energy facilities? Solar / Trigen etc

Switch board capacity assessment checklist

Photographic documentation

= =4 =4 =4 =8 -4 -8 =4

Further information on site visit activities is containedippendix A.1.

4.1 Site VisitObservations

While Wattblockhas encountered buildings with car lifts and stackers, most car parking areas generally extend
several floors underground but can also extend upwards taking up part or all of some of the lower levels of the
buildings. Outside fahe central city areas ttre arealso often external car parking spaces or a combination of both.
Underground car parking typically have ducting and high powered fans to extract carbon monoxide and other
hazardous fumesThis is also required to meet fire safety standardpperlevels are sometimes open to external
airflows. Internally car parking levels are often staggered in half levels. In all cases there is extensive lighting
throughout car parking areas often running 24 hours at full strength while some have dimmable lights

Figure21: Possible future trend toward car lifts and stackers
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Most already have or can be expected to implement LED lighting in car parking areas and fire escapes which
generally means these lighting circuits are often over sigeleir original design specifications arapresent free
electrical capacity for other purposes. Internal car parking argaisally also have electrical gates for security
purposes and general power outlets distributed throughout the car park or ioigpgurpose locations like visitor
car spaces and cleaning bays.

Figure22: Example of a sharechr wash bay

Generally speaking apartment buildings are fairly predictable in terms of the structure of electrical power
infrastructure. A switch room is ually located on ground level internal car parking where the cable comes in from
the nearest electrical substation. This is generally a large three phase power supply which splits off into three or
more busbars; one faapartmentmeters and several others for common area services, generally split between
essential services and n@ssential services.

Apartment meters sit behind the busbar on each individual circuit and are either located in a single switch room witt
everything ede, or distributed throughout the building(s) often on each floor. For common areas there is typically a
single meter that sits in front of everything which is located in the switch room. However, in some buildings there
are several meters for common arsarvices and they can be located in different switch rooms as well. Furthermore
common area supply can branch out to different distribution boards particularly where there are several buildings
on the strata scheme. Without exception there is at least seevices distribution board with sutircuits for

different electrical services such as lifts, HVAC, water pumps, common hot water systems, and common area lightir
being typical common area services.
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Following are some anecdotal differendbat we haveobserved between the participating strata schemes.

= =4 =4 =8 =8 -8 A A 8 o8 of oS oo o

Waterloo ¢ Massive complex with multiple buildings

Alexandriag Already has solar PV connected to common power.

Haymarketc LED Lighting increased EV capacity from 35 to 48 vehicles.

Millers Point¢ Car lits. One Tesla charging off 10 Amp. One Porsche on tickle charge.

Ultimo ¢ Largest number of survey responses with 83 responses.

Erskinevillet1 ¢ Three Goget spots accessible to the public.

Roseberryg Seven different common area meters. IGA carparkoopfor charging after hours.
Rushcutters Bay, Jimmy T from Fl&hat filled out the survey. Turnaround. A/C is the issue.
Glebec BMC owns caspace. City of Sydney owns car parking spaces in basement (not used).
Surry Hillsg Committee printed flyer anghut under windscreen wiper©nly 2x EV capacity today.
Erskineville##2 ¢ Urban renewal. Star Printery turned into apartments

Woolloomooloo¢ Has a Tesla dealer in the commercial space.

Pyrmont#1 ¢The Owners Corporation Chairperson is a Tesla owner.

Pyrmont#2 ¢ One EV Owner.

Sydney#1 ¢ Already moving ahead with electric vehicle recharging quotations.

Darlinghurstc Tesla owner arriving.

Sydney#2 ¢ Maseratti on trickle charge, not billed as user pays.

Sydney#3 ¢ BMW i3 owner.

Sydney#4 ¢ Old buildhg with limited car spaces

Redferng Catherine Lezer on SCA board requested a different Bylaw.

Figure23: Car park with unusable extra space owned by the City of Sydney
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4.2 Challenges witlElectricVehicleChargingn Strata

Location of Chajing Equipment

EV charging statiorsould potentially benstalled near visitor cdrJ- NJ Ay 3 aLJ OS&a F2NJ aKI NB
individual car parking bays for private udaifferent by-laws and processeshould be set up for the Owners
Corporationto govern usage, payments, charger capacities, installation asdstiglationdepending on the

decisiors made abouwhere to locate the charging stationgor somestrata schemegsvisitor carmparking is not

available Installing a shared charger wilka impact availability of existing visitor car spaces and will require local
council approval for a change of ude. addition, the use of shared charging is less convenient for residents.
According to the survey resultisere is an overwhelming prefenee for individual charging facilities.

Figure24: Electric Vehicl&sing Standard 10 Amp Power Socket
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Connection to Tenant Meters versus Common Area

Connection of an electric vehicle charger to a te®otvn apartment metegenerally has théenefit of being able

to directly pay for and monitor the electricity usage. Depending on theiggiroposed and location of meter

rooms the setup can be expensive. It may be necessary to apply for a revenue grade meter installation from the
network operator, which will all require Body Corporate involvement to review and approve each installation.

Connection to the common meter board is usually more economical in terms of both installation costs-gmd@gn
electricity usage costs. In the longer tewith increasing EV adoption this offers the best value to owners and
tenants and may be easier for the Owners Corporation to effectively mansgmrtment blocks with more than 20
units, typically will need an EV recharge solution connected on commoarpow

Figure25: Electric Vehiclavith dedicated charging unit installed
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EV owners canharge their vehicle usingpmmon power sockator set up aprivate charger ortheir carspace
There are different type®f set up arrangements and theenefits and drawbacks of each amemmarised below.

Table4: EV Charging Solutions and Set Up Arrangements

Common Aredower Socket

Private Charger With Private Cab

Private Charger With Shared Cal

for billingto Owners
Corporation

Difficult to managea large
number of meter readings
Slow charging speed

boards can only
accommodate a limited
number of EV chargers

1 Difficult to manage a large

number of meter readings

Connection Connection
Conceptual |~ Private Chargers 1 1”7 Private Chargers 1
Diagram = = i @ @ ] i i 1 I i
AR e &L‘ o | | i
: I LCommon Area Cdpark i : Common Area CdPark i
What is it? Usestandard 10 Amp EV 1 Install EV charger jprivate 1 Owners Corporation set up
charging adaptor witlexisting carspaces and connect to new commonelectricity
power sockebr, existingelectricityboardsvia boards andsharedcabling
Install new power sockednd private cables throughout all capark leves,
connect to either residential | § Use either the residential or making the building EV ready
or common area elecicity common area electricity 1 Residents can connect the
boards boardsbhasedon the lowest Wil ad YA finkgheir
set upcost option individual car space
How to bill Install a newelectricity sub- 1 Install a new electricitgub- 1 Install EV charger wittmart
for charging meter behind power sockets. meter behind theprivate metersand engage a third
Electric Requires admistration cable. Requires administratio party billing service
Vehicle® (reading & billing) or, (reading & billing) or, ($30/month) to reimburse
Flatrate annualfee based on | § Flatrate annualfee based on electricity costs to the Owner
driving distancegsee driving distances (see Corporation No additional
appendiy. appendiy. administration for strata
Billing not required if the 1 Billing not required if the management.
charger is connected to charger is connected to 91 DIY billing off individual
residential metering residential metering meters by building manager
Who pays EV Owners T  EV Owners T EV Owners &Owners
for set up Est. Set Up Cost P8ocket I Est. Set Up Cost Per Charge Corporation
costs? $0 - $1,000 $1,500- $8,000 1 Est. Set Up Cost Per Charge
$500- $800
Who should Small apartmentandinter- 1 Small apartments anihter- 1 Long term solution folarge
use this mediate solution for large mediate solution for large apartment buildings
solution? buildings buildings 1 Ownersbenefit from
Proven to be successful in 1 Providesfaster charging increasel rental returnand
Canada speeds in comparisoto using property valuationuplift
Cannot be used for a power sockets 1 Increasel adoption rate forEV
supercharger as itseasy for residentto set
up acharger at home
Drawback Additionaladministrationcost | 1 Capacity in existing electricity § Capital spenihg for Owners

Corporation
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4 3 Electricalinfrastructurein Strata

Electrical Layout Options

Generally speaking residential apartment building energy supply is split between resident energy meters and
common area services. Common area servicesisually further split between Essential and Nessential sarices,
both of which sit behindne or morecommon area energy meters. Services are connected off busbars with circuit
breakers that limit the Amperage load within Australian Standards.

Figue 26: Sampleg Main switch room

In planning for electric vehicle charging facilities it is possible tagetedicated distribution boards running off

either the apartment busbar or the common area essential or-assential services busbar¥Ve recommend

connection to the noressential services busbar. Firstly, this limits any potential disruption to essential services in
the building such as the lifts. However, secondarily the common area supply is recommended because there is no
need toset up a new power supply contract and capacity can be directly impacted by improving energy efficiency of
other common area services.
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If anOwners Corporation wants to investigate setting up electric vehicle charging distribution off the apartment
busbar they shouldkeep in mind that a new meter would need to be installed, similar to adding a new apartment
meter. Furthermore a new energy supply contract would need to be established and paid for by the Owners
Corporation for that meter.

The electicity rate for supply to the new meter will be higher than the existing common area meter due to the bulk
rate discounts available. On the plus side, this may make overall energy cost more transparent for electric vehicles
and assist in cost recovery.oWever,it should be taken into accoutiat the apartment busbar and circuit breakers
generally will havdeen sized for apartment energy usage. The growing demands from electric vehicle charging ma
risk disruption of energy supply to apartments ovenei

Figure Z: Sampleg Single Line Diagram

For the purpose of cost recovery there are multiple solutions available. Generally speaking the solutions, costs anc
administrative effort will be the same regardless of whether the EV chargers run froapérement busbar or
common area busbars.
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In the case of some smaller buildings it may be practical to connect an EV charger directly to the apartments existir
individual energy supply. In this case the problem of installing a distribution board andisigming a user pays

system is eliminated. However, it is recommended that the building continue to monitor energy demands on the
overall apartment busbar and potentially upgrade capacity over time to avoid disruption to apartment power supply.

Switchbard Analysis

During the site visg, Wattblock identified thelistribution boardsthat were most likely to bsuitable for adding
electric vehicle charging servickes each participant strata schem&he following figures show examples of a typical
set up of adistributionboard that could accommodate electric vehicle chargifibere are a number of spare

circuits which could be used to set up electric vehiclergimg

Table5: SampleCircuit Scheule ofDistribution Board

Circuit | Fuse Rating Description of Load Switch Circuit | Fuse Rating Description of Load Switch
Number (AMPs) State Number (AMPs) State
1 20 Emergency Control Test ON 31 20 GPO ON
20 Lights ON 32 20 GPO ON
3 20 Lights ON 33 20 GPO ON
4 20 Lights ON 34 20 GPO ON
5 20 Lights ON 35 20 GPO ON
6 20 Lights ON 36 20 GPO ON
7 20 Lights ON 37 20 GPO ON
8 20 Lights ON 38 20 Solar Hot Water ON
9 20 Lights ON 39 20 Water Pump ON
10 20 Lights ON 40 20 GPO ON
11 20 Gas Hot Water ON 41 20 GPO ON
12 20 Garbage Exhaust Fan ON 42 20 GPO ON
13 20 |Lights ON 43 20 |spare Roof [ off |
14 Spare (Blanked Off) N/A 44 Spare (Blanked Off) N/A
i Spare (Blanked Off) N/A 45 Spare (Blanked Off) N/A
16 Spare (Blanked Off) N/A 46 Spare (Blanked Off) N/A
17 Spare (Blanked Off) N/A 47 Spare (Blanked Off) N/A
18 Spare (Blanked Off) N/A 48 Spare (Blanked Off) N/A
19 Spare (Blanked Off) N/A 49 Spare (Blanked Off) N/A
20 Spare (Blanked Off) N/A 50 Spare (Blanked Off) N/A
21 Spare (Blanked Off) N/A 51 Spare (Blanked Off) N/A
22 Spare (Blanked Off) N/A 52 Spare (Blanked Off) N/A
23 Spare (Blanked Off) N/A 53 Spare (Blanked Off) N/A
24 Spare (Blanked Off) N/A 54 Spare (Blanked Off) N/A
25 Spare (Blanked Off) N/A 55 Spare (Blanked Off) N/A
26 Spare (Blanked Off) N/A 56 Spare (Blanked Off) N/A
27 Spare (Blanked Off) N/A 57 Spare (Blanked Off) N/A
28 Spare (Blanked Off) N/A 58 Spare (Blanked Off) N/A
29 Spare (Blanked Off) N/A 59 Spare (Blanked Off) N/A
30 Time Clock Control ON 60 Spare (Blanked Off) N/A

For the installation of individual chargers, a major factor that can impact the cost is the distance between the
NB a A R Sspaceaind tiacldskest electrical board with sufficient capacity to accommodate the EV charging
equipment. This should be considered in determining the best location for electric vehicle charging circuits.

In the absence of any EV charging consideration or governance, we examine the risks of unchecked behaviour of E
owners. From a risk perspectiwge must consider probabilities with respect to types of charging installed and usage
frequency and timing. Most EV owners are going to prefer high&Q32mp charging installations, so we must
consider this a likely choicdt has further been proven it EV owners have successfulggotiatedwith building
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management and Owners Corporations to install their high ampgeinsuon available spare poles on existing
distribution boardsThe physical setp of the distribution board itself provides a limitthoin terms of the number

of free poles as well as the rated amperage of the given distribution board.

Figure28: Sample: Distribution board

4

UNIT 8.2.19
ISOLATOR

CAR SPACE 142
METERED 70 (07 19

50 AMP CAR CHARGER il

Figure ®: Sampleg Individual 50 Amp charger installed on common area
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Our analysis considers the probability of all vehicles being plugged in and charging at the same time. Given
O0SKIFI@A2dzNI £ O2y&AARSNI GA2Y GKIG 9+ 26ySNAR FFNB Y2NB f
all EV chargers will opeeaconcurrently at some point over the course of a yeAased on this analysige then

estimated the number ofiigh amperage electric vehicle chargérat wouldrepresent a risk to other building
services.This limit can be mitigated dramatically \aaange oflow coststrategies including simply putting in place

a bylaw to limit individual charger amperag€his will be covered in the following sections.

Risks of Overloading Common Power

Unchecked andnmanagedthe installation of EV charging egmipnt inresidential strata buildings limited and
the maximum threshold depends on two factors:

1 Capacity ofmainswitchboard andsub-boardsin the carparinglevels

1 The speedused forcharging the EMvhich is related to themperage used for charginG.ommon power
sockes have the slowest dirging speed of 1&mpsand are often used if accessibletivte EV chargers
range from16 Ampsto 100 Ampsbut require an electrician to install them on common property and
therefore approval from the Owners Corporation

Based oron-site assessmenfor the common area switchboardsee appendix for detaijndthe EV survey results
Wattblockexamined the projected impact of electric vehicle charging on the participating buildings. Wattblock
projected forward the uptake of electric vehicles year or year based on a combination of the survey responses and
AMEO projections. Assuming vehiclergirag at 32 Amps and during peak periods Wattblock further assessed the
risk of overloading the common power supply. This provided an indicative guideresrnamber of vehicles and

likely year that EV charging would start to pose a risk.

m Infrastructure Upgrade

Current EV Capacity

65
= =7
) I

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Figure30: Sample:High growth rate of EV with low switch board capacity
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The results demonstrated a considerable range. In some buildings the projected uptake of vehicles was particularly
high,which coupledwith low switch board capacityosed an imminent risk within the next year. In other cases the
building could comfortably put off the switch board capacity issue for 10 years.

Figure31: Samplelow growth rate of EV with plenty of capacity

For the sample of participating buildjathe year 2022 was the average year in which risks of overloading the
common area switch board might become a problem. More than 30% of participating strata schemes were
projected to be at riskvithin the next three years.

These projections were provided to the participating buildings as an initial gauge on capacity issue. However, the
analysis uses simplistic assumptions and does not take into account the overall energy management of the building
over time. In particulathe trend in energy management in buildings is to improve the overall energy efficiency of
other services.Those strata schemes identified to be at risk within the next few years have a number of mitigating
strategies to extend the life of the existingyer infrastructure of the buildings.

4.4Increasing Capacity fdElectricVehicle Charging

The research identifiedeveralstrategiesthat strata schemes could use iticrease the capacity for EV chargower
time. These were presented to the participating schemes &eful consideratiorio assistdentifyingthe most cost
effective way tgplan andimplementEVcharging solutions for residentStrategies covered included:

1) Using bylaws to Imit charging speesito 16 Amps or lower.

2) Rumingenergy efficiency projects within the building (e.g. LED lighting) to reduce the baseload in the
building and free up more capacity fatectric Vehicles

3) Instalinga solar systenfior chargingelectric Vehicles

4) Instaling networkedElectric Vehicleharging system with power management.

5) Upgrading theamain switchboard, which is a costly exercise
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RestrictingElectric Vehicle Chargidanperage

For individual car spaces, electric vehicles can be left to charge overnighhisi@ason a high powered
supercharger is nadn appropriate solution The Owners Corporation may consider drafting davy torestrict the

charging speed t66 Ampsor lower.

Driver peference isnost commonlyfor W[ S @83 Ampiagdcharging ashis will typically takeonly 1.5hours to
charge an average driving distance of 50km per dgstrictinghis to 16 Ampsvould effectivelydoublethe
projectedEV charging capacity before costly upgisae needed.Such aestrictionwould also doublehe time
required tocharge a batteryor a typical daily driving distagd¢o 3 hours However, this shoulstill bemore than
enough for the majority of drivergivenvehicles can be left to charge overnight.

Figure32:¢ Saf | Qa | ND I Bhotd Tadld&iNOIR) NH S NJ 0

As covered earlier in the report, suitaldbarger capacitieare as follows:

- Level 2 (32 Amps) add up to 30km per hour.&kW.
- Level 2 (16 Ampsadd up to 15km per hour & 3KW.
- Level 110 Amp3$ add up to 7L0km of range pehour at1.5kW.
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outlets, such as those used for plugging in vacuum cleartéogvever,t can take 7 hours to charge @ electric
vehiclefor the typical driving distancesing standard 10 Amp charginghesepower sockets can be used with an
adaptor plug for slow charging if the 4gws permit. If this is not covered in existinglaws and process, then EV
owners may already be using & power sockets.

The main limitation with using standard 10 Amp power sockets is that there are usually only a few of these available
in the car park.Consideratiorcould be given to providing more power outletser time If the existing power
outletsaretoo far away from the desired cagrarking loation, new connection points coulte set up at a low cost if

the plan allows for nearby circuit accedastalling morelO Ampsockets is the cheapest way to sgi a camparking

area forEV chargersFuthermore, a simple user pays schedutade put in place (see Appendi®), althoughthis

would require some administration by the Owners Corporation.

Participating buildings were provided witrsample electric vehiclehargingoy-laws for guidance Sample bylaws

are provided in Appendix &(Disclaimer: Avice should always be sought from a strata layyéthese wersourced
from British Columbia where electric vehicle charging in strata buildings is more prevalent. Given differences in
strata laws between Australia and BC the respondents were advised to seek legal guidance in tailoridgwsydy
suite their buiding and to be sure these were drafted in accordance with Australian strata law.

Improving Enerqy Efficiency of Other Services

Energy efficiency is describing the state of using less energy to delivearti@vork. A reduction in common area
energy use an free up capacity for EV charging without additional spending for infrastructure upgrades

Figure 3: Common area power can include lights, ventilation and electrically powered car stackers
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Followingeachsite visit, Wattblockdentified the major energy loaslin eachbuilding 2 G G ot 2 O] dzi Af A 3
benchmark based analytics platform to disaggregate common area energy loads. This approach has previously be
demonstrated by the City of Sydney funded Virtual Energy Assessments [imd@dt6. Using data analytics and
benchmarking Wattblock provided the participating buildings with an approximate breakdown of energy consuming
assets in their buildings.

Common area facilitiegenerallyincluded the following categories:

w Common area liging: Fire escapes, car parks, foyers, floors, and external lighting

w Mechanical: Liftscar parking gates, vehicle stackers

w HVAC: Central cooling and extraction fans for foyf@esgscapes, car parks, and garbage rooms

w Water: Pumps for pushing water sugpo upper floors

w Facilities: Pools, spas, saunas, gyms
t F NIAOALI yia 6SNB LINPGDGARSR 6AGK Yy a9ySNHe& 2KSSfté L
a0OKSYSo C2NJ AffdzaGNY GADPS LIzNLIR2asSa | asS3aySyid F2NJ a9

message around overall capgcand competing facilities.

EV Capacity: 9% Floors: 6%
Gym: 2% \

Pool: 6%

N

Carpark: 28%

Pump: 7% —

Fire Exit: 1%

\ Foyer: 5%

\ \ External: 3%
Lifts: 4%
Carpark Fans: 4% Gates: 1%

Central Cooling: 24%

Figure34: SampleCommon area energyheel

49



— strata
— community
=== australia

The EV Capacity representation is based on a number of assumptions. In particular the capacity could be higher o
lower depending on the timing of EV chargifithebase casassumptionis that unmanaged charging would likely
lead to a high distribution of charging activity during after work hours.

The chart conveys the message that EV charging capacity can be increased by improving energy efficiency of othe
services. For eomon area facilities, lighting was often a large proportion of the energy usage and represented the
most cost effective way to increase spare capacity on the switch board. Many of the participating buildings had
already implemented LED lightipgojectsachieving up to 80% power reduction is areas like fire escapes.

Generally buildings that had already taken measures to improve energy efficiency of other services had higher
capacity for EV charging as a result. However, in most cases additional wodquiasd to reduce the size of the
circuit breakers on the distribution board to effectively realise that capacity for other purposes.

Installation of a SoldPVSystem

Owners Corporatiomay want to investigate the use of a Solar Photovoltaic (PV)myfstecharging EVs, which
can remove or offset the power demand from common area power supply. Solar PV could be integrated to
supplement all common area p@wusage including EV chargifidis is likely to be the most practical solution for
most buildingsconsidering solar power.

Alternatively a dedicated circuit could be set up whereby solar energy is only ushdrge vehicles during the day.

This solution is only recommended for EV owners who often leave their cars at home during the day. EV owners wt
drive to work would not be able to utilize the solar power unless a battery storage system is integrated, which is still
an expensive project today. Nevertheless, there @igmificantenvironmental benefits with the use of solar and
batteries as discussl later in section of the report.

The participating buildings included a high proportion of tall buildings, particularly closer to the CBD, with very
limited roof area relative to their common area eneiggnsumption In the case of these buildings assdPV

project would only produce a small amount of power which would be entirely consumed by existing common area
facilities. Furthermore the height and access issues usually translate to high implementation costs.

Moving away from the CBD, or other buifh areasthe strata schemesan have a much higher proportion of roof
area relative to common power consumption. This tendsitprovethe economics of solar PV investments,
although common power consumption may not be able to use all the output.

Setting up solar PV to offset common area power does not in itself increase the capacity for charging electric
vehicles. Further consideration needs to be given tostinectureof the distribution boards and the ratings of
existing and proposed busksmand circuit breakers, as well as the potential use of power management systems.

Power Management Solutions

Power management is concerned with avoiding the risks of largebersof EVs charging at the same time so that
the main switchboard will not be ovieaded. As mentioned in earlier sections, the typical daily driving distance in a
city environment is about 50km and 32 Amps standard charging takes about 1.5 hours to complete @rarging
electric vehicleWith power management this can be facilitatedvatit restricting chargers to 16 Am@Such

solutions allow EV owners to connect their vehicle whenever they want.
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Staggered Charging

One simplistic approach is to separate EV chargers into two or more circuits set up to charge on different time
intervals.In-line timers can be used to stagger the charging cycles. For example one group of EVs might charge for
minutes at a time overnight with 30 minute breaks, while a second gobepargers kick in. This effectively doubles
the maximum number of EV chargers with relatively minimfahstructurecost. This can be achieved without a

costly billing system if the Owners CorporatmnBuilding Managemens happy to administea simpleaccess

charge feeas suggested in the appendices

DemandManagement Systems

A more avanced solution is to set up charging infrastructwith built-in power management functionsA smart
power management system is capable of identifying the vehicles which have the highest priority for charging and
supply power to those vehicles firsThe use of power management charging stations can support up to 10 times
more vehicles chargingmsultaneously than a traditional solution by intelligently allocating power.

..............................................................................................

Figure35: Power management of EV Chargitmgdge:EverCharge2017)

' 84dzYAYy3 || aFdzidzNBE LINP2FAy3d¢é A0Syl NR2 thépotntiahimpagt dzLJd
on electrical demand on the main power supply for each participating buildihgfollowing graphsllustrate the

impact with and without the use of a power management solution for a sample strata scheme. The analysis shows
that without power management the average load on the switch board could reach 668i&\use of power
demandmanagemenivasexpected to lower the peak load #47kW, which significantly reduces the risk of
overloading the power supply of the building.

Peak Demand
700 m gy Charging without Power Management

600 Existing Common Area & Apartment Loads

500
400

300

Iy ol I
| .

Energy (k\Wh)

100

0
1 2 3 45 6 7 8 9 1011121314 151617 18 19 20 21 22 23 24

Hours Note: Results may vary across seasons.

Figure36: Sampleimpact of EV charging to the power supply without power management
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700wy Charging with Demand Management

600 Existing Common Area & Apartment Loads
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Figure37: Sample:mpact of EV charging to the power supply with power management

Wattblockconsulted with some industry suppliers to get an idea about where managed charging solutions are most
suitable. According to industry supplierpastment blocks with 100 unitsr moreare most commorin the take-up

of power management solutionsT heupfront cost of a charger with butih power management functions is

typically around $1,800 per chargdihere are a number of commercial solutions including EverCharge, Zapcharge
and EV Safe Charge although limited options were available on the Austraifat at the time of writing.

Theuse of power management can also reduce therallset up costs of EV charging facilities for residdntshe
case of the sample strata scheme abovéhout power management, Wattblock estimated thawvo new three
phase600 Amp subboardswould have beemequired to meet the power demand for EV charging to all residents.
After the use of power management, orilyo 300 Amp three phase suboards would have beemeeded, which
significantly reduces the set up costs oé thlectrical equipment.

Thisdemand analysis covers both residential and common area power demands. While actual interval data is
available for common area facilitiempartments are assumed to have a load profile with an average 10kwh per day
at 35¢c/kWh nc GSTTo improve the accuracy of the analysis OF LJ- OA (& FaasSaayvySyid 2y
supplywould be needed.

For electric vehicle charging without power management, the modelling includes assumptions around average
RNAGAY3I FNBIldzSyoOe IyR RA&GFIYOSasx wmc ! YL OKIFNBAYy3AZ |
time. It is important to highlight thizthe electric vehicle load profils an average load. There may be scenarios as
where all EV chargers will operate concurrently at some point over the course of a year, resulting in a higher than
averagepeak demandor the building.

Market Pricing Sigals

Most largestrata schemes will pay electricity based on Time of Use (TOU) electricity supply tariffs and Peak Capaci
Demand charges. These tariffs have been designed to insentne market to shift their energy demands on the
electricity grid. i the Australian power market these pricing signals play an important role in grid management.

When implementing EV demand management across a common area meter, advantage should be taken of
differential energy supply rates. Demand management solutrahgenerally allow for a range of settings that
should enable optimisation of EV charging volume at the best pricing. Where a user pays system is being
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implemented for EV charging, consideration should be given to whether or not pricing incentivesishpalssed
on to users. This is not just to pass on the savings, but to ensure correct market response to pricing signals.

Code authority for power management

There are technical codes relating to power management systems published by UL. Electric vehicle charging
solutions can be certified and listed by ULEdectric Vehicle Service Equipment (E\MBEnergy Management
Equipment under the following technicabdes.

w UL 22311 EV Supply Circuits
w UL 916 Energy Management Equipment

Different systems operate in different ways. For example utilization of load managemerfbteeanupper limit
of lead on a system, regardless of the number of chargers insttiddhow many are in use.

Participating strata schemes were advised to consider undertakingra detailed capacity assessment at the time
any new electrical suboardsare tobe installed as they are designed to accommodate a large amount of power. It
may be necessary to upgrade circuit breakers for increased capacity on the distribution board.

Utility Management of EV Charging

Strata schemes need to consider EV chargimgacts on theicommonareapower supplies. However, more

broadly utilities need to manage the impact on energy infrastructigkctric vehicle charging is expected to have a
dramatic impact on energy infrastructure and may result in costly projects such as replacement of imensfor

CKA& A& LI NIOAOdz I NI &8 LISNIAYSY(d ¢KSNSgverdsttatdScheinawitha + O
high uptake of EV charginguses overloading and damage to a local electrical distribution transformer. This could
knock out or @grade power supply to other energy consumers in the neighbourhood.

The Smart Electric Power Allian(®EPA) published a case st(dyers, SEPA 201discussing ptential solutions
allowing utility providers taemotely manageower supply taHectric Vehicle Servicing §uipment(EVSE)
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Research shows that the majority of utility companies are currently looking at Demand Response (DR) solutions to
manage electricity demands across their networks and avoid costly infrastructure upgrades. In particular
Distribution Network Operators (DN®) Norway, a world leader in EV adoption, have also been very progressive in
SELISNAYSYyGAy3a gAGK @I NA2dza a0SKAYR GKS YSGSNE 9+ OK

Strata schemes looking at electric vehicle charging solutions could therefaféebted by future policies

regulations and standards that could be put in place to govern the charging of electric veRiatestial solutions

have variously been referred to as V1G, intelligent charging, adaptive charging and smart charging. Such systems
will require communiations infrastructure to be put in plade enable remote management of equipment.
Furthermore, this may also enable Vehicle to Grid (V2G) applications, whereby EV vehicles owners may be
compensated for use of their battery for network Demand Responseagement

It is likely that the development of such solutions will require extensive and lengthy government and community
consultation by utility companieddowever, there is a strong case &rch high level engagement felectrical
infrastructure mangement, grid stability and reducing carbon emissiovwsth respect to carbon emissions, remote
management of EV charging could allow for network wide alignment to renewable power generation periods
including solar PV and wind:here are numerous trialsfo 4 dzOK a6 SKAYR (GKS YSGSNE a2
(Mikaelsson, 2017).

Electricity Switchboard Upgrade

Extension of Electricity Sutoards

There arebroadlytwo types of upgrades to electrical switchboards to accommodate increasing EV charging demand
Thefirst type of upgrade is where new stimards are extended from the main board to eachgarking level.In

most of the participating strata schemes tsuld be required to overcome voltage drops where more than 60m of
cabling would otherwise be running out to individual chargers.

By setting up distribution boards in a central location on each lefvedr parking, cabling out to chargers can be
minimized. This improves the performance of chargers and reduces installation aimstddation costs for
NBEaARSylGa a GKS& | NB Beyideginvestngnyis d@dicatgddboarés®r E thiarging ony A f
each levelthe Owners Corporationould also provide cable trays down the middle of the car parking areas to
further reduce the costs for residents to install andidstall car chargers.

Besides planning ahead for future EV charging demands, this sort of minimal infrastructure invexiidre
dzaSR G2 YINJ SO I adNIGF aOKSYS a 6SAy3 a9+ wSl Reéd
intentions around electric vehicles as it carhieve an immediate uplift in property valuation.

Setting up basic infrastructure for aflsidents is more cost effective that requiring individual EV owners to install
their chargers without any infrastructure being provided. As a guide, across the participating strata schemes
Wattblock estimates basidnfrastructure upgrade to prepare ewone forl6 AmpEV charging to bapproximately
$600 per apartment Forindividuals setting up their own chargers one at a titime is expected to be more than
$1500. Thisexcludesth®2 a i 2F (GKS OKI NHSNJ dzy Al A@elsSt F yR Fye
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Figure39: Sample: Cable trays installed along car park roofing

The basic infrastructureequirementsvary for each strata schemeHoweverassuming that the switch board itself
does not require a capacity upgradgpical itemisatiormayinclude

New distribution boards on each cparking level

Physical security such as bollards

Core holes in concrete floors and walits cables

Cables and junction boxes running back to the switch room
Connection to main distribution board and fuseitches

Hre sealing of core holes

Meters for each charger connection point

Cable trays throughout internal cgrark roofing

= =4 =4 =4 =4 4 - 4

Basic infrastructure does not include the purchase and installation gbrikrate charger unit itself.Basic
infrastructure conglered here does not include setting up metering and billing services or connection to a Building
Management System eithelCosts may also vary if allowing for more or less EV charger capacity than 16 Amps.

Main Switchboard Upgrade

The second type is whe the main switchboard has insufficient capacity and requires an upgrade such dsminstal
new link from the grid. Where requiredhis will generally béhe most expensivévestment to future proof a
building However, for the participating strata semes he implementation of energy efficien@nd solamprojects as
well as the use of power management solutievesre often sufficient to avoid this worst case scenario.
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Wattblock has beeprovidedwith example fromthe state of Queensland on multiccupant building where "Supply
upgrade" with the distributor Energex is the most expensive component$$5k) However, when it comes to
electrical switch board upgrades there will be a very large range of complicatior®arsdncluding such issues as
checking for asbestos risks from older developments.

4.5User PayC€ommerciaModels

The status quo for most of the participant buildings is that electric vehicle recharging is being supplied free of charg
off the common aea electricity. In most cases this is facilitated by standard 10 Amp general power oUB€x (G
which are typically distributed around the car parking area. While these may have originally been intended to allow
residents to use vacuum cleaners to cigheir cars, thereare often no clear rules dictating when and how these

power outlets can be used.

In some cases the Owners Corporation may be OK with this in the short term, and migkbeseter providing
more outlets. h other cases there may hgressure to put rules in place around the use of GPOs. So long as the
Owners Corporations is aware of the issue they can give it proper consideration.

Figure40: Basement capark showing General Power Outlets on column

The surveyshowthat the majority of people would like to see a user pays system put in place. Depending on the
technical implementation preferred there are a number of different ways a user pays system could be implemented.

Continue to allow free charging off 10 Arg®Os.

Connecting EV chargers directly to individual &pant meters will simply addsage to the apartment bill.
Shared charger installations could use an RFID system to conéngleraccessmonitoringand biling.
Higher end service packagedten wih power management;an include a third party billing servie

egegege
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In Canada building managersadministering billing off sutmeter readingdo avoid billing service fees.
Third partya 5 Lbillidg platforms can assist in self management of user palysgpil

Simplifiedbilling could reduce administration effort, such as access fees rather than metered.usage
The Owners Corporation may provide basic infrastructure and pilavsy in place to regulate installation
and deinstallation of chargers bgesidents

Buildings with EmbeddeBllectricaNetworksfor apartmentsmay be able to use existing billing service
providers to include EV chargers.

€ egege

e

The market rate for an egoing monthly billing service is currently around $30 per month. This is wypithllybe
charged directly to EV owners together with energy usage fees. The energy usage feetharondmally be
passed on to the Owners Corporation to compensate for the use of the common area electricity.

Assumingsuch a billing serviogasput in place for an average block of 238 unttee $30 service fee eqjuivalentto

an addiional cost of $85,680 per annunfror this reason we are seeing cost conscious strata schemes in Canada
exploring various woraround DIY user pays solutions, oftatmanistered by building managers. Australian strata
schemes should be mindful of Australian laws requiring an energy retailing license where users might be billed bast
on measured energy usage.

)\
Integrated RFID and Wi-Fi. C / /
4 s
7
7 7
7
___— PowerLED
LED indicators show the charging level
CEE 7/3 socket of your charging cable or engine heating Sealed cable glands

Figure4l: EV Charger RFID and-MViAccess Contrdhjage:Charge Amp2017)

For shared charging bays, where a user pays system is desired, there are solutions such as RFID tag based acces
control. Using RFID tags provides a means of controlling access to charging facilities and for recotdiagehe
associated with each tag. Again a third party billing service could assist for administering user pays billing.
Alternatively there may be other ways to implement more basic billing such as on the basis of the number of tags
and/or the number of ues per tag over a given period of time.
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EmbeddecElectricalNetwork

Where strata schemes afeoking at third party billing services for electric vehicle charging facilities, further though
should also be given to EmbeddEtectricaNetworks. Embedded networksvolve a third party billing service for
apartment energy usage.dfstrata schemalready hasan embedded network in place, or pon having one, then
the billing service provider may be able to accommodate billing foin bod apartments and the electric vehicles.

For the sample of participant buildings, none of them already had an embedded network. Furthermore, the
regulatory environment for setting up embedded networks in NSW is not favourable other than for new
develppments. More favourable conditions exist in Queensland where lower hurdles exist for approval of
embedded network retrofits. Because of this embedded network service providers are predominantly marketing
their solutions in Queensland where as strata schenim NSW are often unaware of the opportunity (or the risks).

What is an EmbeddeélectricalNetwork?

In most strata buildings, individual residents negotiate their own electricity contract directly and receive retalil
energy rates. In an embedded powertwerk, the Owners Corporation acts as an intermediary in the supply of
electricity to all residents and receives discounted wholesale rates. A billing service provider would act on behalf of
the Owners Corporation to charge residents for their usage wigtp@al billing cost of $10 per month. The service
provider could potentially integrate residential electricity supply and EV charging into a single bill to lower the
overall billing costs for resident®Risks around embedded networks are usually astetiaith the quality of the

services provided and the contractual terms with the service providers, particularly with respect to the treatment of
unpaid energy bills of residents.

(#) ELECTRICITY

Direct Billing

Lighting

Power Dutlets

Figure42: Embedded Networkenable bulk billing for electricity and gas services to apartments

Other Benefits of an Embedded Netwark
In July 2017, Australimasranked as number one for the highest electricity pricing in the wo@ldnsumers living in
houses can find refuge withe use of solar and battery systemidowever, consumers living in residential
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apartmentsare exposedo rising energy costsDespiteconsumers havinthe choice to shop around for the best
retail electricity pricing, an individual has a lack of barga@imower and the products offered by retailers are often
confusing and misleadindzventually consumers feel stuck and give up trying to find the best dbalkse challenges
can be addressed with the setup of an embedded network.

Typically an embedded network can generate savings of-2% on the total combined energy usage of the
building. Depending on the Owners Corporations preferences, savings can be passed on to residents or used to
offset common area energy cost¥he ldater treatment means the Owners Corporation can achieve direct payback
on the investment. This also allows for more equitable distribution of the benefits via reduced strata levies in the
medium term. The benefits of setting up an embeddgeictricalnetwork are summarized below:

20%- 40% savings on energy costsdugessingvholesale electricity rates

Lower strata levies and ability to offer tenants lower energy rates

Increased property yields and valuations

Enables future opportunities like commungylar, batteries, and billing for electric vehicle recharge

= =4 =4 =

4.6 Top Recommended Projects

In considering the future demands for EV charging facilities, the effective energy management of the overall
electrical services of the building is drawn to attentiafattblock utilized its data analytics and benchmarking
technology to quickly determine the distribution of energy usage and to identify a range of suitable project
initiatives for each of the participant strata schemes.

Across the 2@trata schemestotal projects identified have a combined cost @ #n with a savings of@5k per
yearand an average payback#fl Years With available finance options for strata schemes, these projects can
generally be cash flow positive from day ofigpical pojects include:

LED lightingn basement caparks, fire escapes and common areas
Heating, Ventilation and Air Conditioning (HVAC)

Common hot water systems

Power factor correction

EmbeddedElectrical ltworks

Solar energy installation on the roof

=A =4 =4 =4 =4 =4

Whilethese projects are not directly related to the installation of electric vehicle charging facilities, they are
indirectly adding capacity and reducing future EV infrastructure investment.

One of the simplest upgrades for increasing EV charging capaoitysinstrata schemeis to retrofit LED lighting in

carparking levels. As noted earlier most of the participating schemes have already completed some form of LED

lighting upgrade. On the other hand Wattblock was able to identByfdst payback projestfor most of the
participant buildings that would have an impact in freeing up further switch board capacity.

Energy efficiency might also be an eligibility consideration for future incentive programs to stimulate adoption of
electric vehicle charging féities in strata. As discussed in the conclusions the Fraser Basin Council in British

Columbia has shared some learning from their incentive program. This might further be taken into consideration by

the City of Sydney and other local governments tmstate EV charging adoption in strata.
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Based on the estimated energy usage of common area factitiess all 20 strata schemehe existing electrical

sub-boards in the caparking levels could support chargiftg a combined total 0290 Electric Vehicled4.5 per

strata schemeat 32 Amps before risking the disruption of power suppithin those buildings Individual estimates

for each strata scheme are provided in the following tabléese results are &macted from the more detailed

assessment reports which were delivered to each participant building.

Table6: Estimated Capacity fdlectric Vehicle Charg

Participants Uniits Age Common Energy EV er‘\pacit\ Energy Efficiency + Restrictions Rooftop Solar Energy EV Infrastructure + EN + DM
(Years) Daily Usage (Vehicles) | Est. Cost Payback Extra EVE Est. Cost Payback Extra EVE Est. Cost Payback Best BeforeExtra EV]

Waterloo 289 5 1670 kWh 16 $229,829 4 Years 22 $139,250 4.1 Years 35 $327,670 2.7 Years 2028 349
Alexandria 45 12 104 kWh 8 $78,770 4.9 Years 9 $38,209 6 Years 2 $87,600 6.8 Years 2028 54
Haymarket 646 25 8548 kWh a7 $115,982 3.1 Years 74 $107,250 12.3Years 9 $663,080 2.2 Years 2028 779
Millers Point 83 11 1703 kWh 10 $42,853 6 Years 14 $12,150 7.4 Years 2 $132,090 3.3 Years 2028 100
Ultimo 328 19 3240 kWh 3 $54,579 2.9 Years 15 $93,250 4.7 Years 23 $351,440 2.4 Years 2024 396
Erskineville #1 | 197 1 612 kWh 11 $55,676 3.1 Years 13 $58,750 4.6 Years 8 $252,560 5.7 Years 2022 238
Rosebery 288 16 1334 kWh 25 $131,277 2.5 Years 30 $69,100 7.2 Years 10 $327,240 2.3 Years 2031 280
Rushcutters Bay 139 17 1303 kWh 15 $88,242 3.5 Years 22 $38,050 4.9 Years 9 $180,120 3.2 Years 2029 168
Glebe 75 12 289 kWh 12 $41,745 4.1 Years 13 $94,500 4 Years 6 $123,000 4.4 Years 2029 90
Surry Hills 54 47 235 kWh 2 $33,018 3.4 Years 3 $24,250 4.2 Years 6 $96,920 4.9 Years 2025 65
Erskineville #2 | 48 10 211 kWh 3 $10,913 1.6 Years 4 $69,960 5.9 Years 6 $92,040 5.3 Years 2023 58
Woolloomoolog 76 3 1100 kWh 9 $44,721 5.5 Years 10 $47,250 4.6 Years 12 $123,480 3.5 Years 2034 92
Pyrmont #1 104 9 2802 kWh 42 $30,629 2.3 Years 47 $173,750 4.1 Years 43 $134,920 2.6 Years 2032 125
Pyrmont #2 118 17 1317 kWh 7 $39,517 3.4 Years 11 $18,500 5.9 Years 4 $169,640 3.2 Years 2027 142
Sydney #1 199 21 3434 kWh 33 $211,414 5.9 Years 41 $9,850 10.3 Years 1 $254,520 2.4 Years 2021 240
Darlinghurst 86 6 1716 kWh 10 $31,966 3.3 Years 12 $20,450 6.9 Years 2 $136,280 3.3 Years 2021 104
Sydney #2 131 20 1356 kWh 13 $94,242 2.5 Years 20 $6,000 10.6 Years 1 $184,880 3.1 Years 2029 158
Sydney #3 238 18 4420 kWh 15 $147,327 2.8 Years 22 $121,225 6.8 Years 23 $287,240 2.5 Years 2025 287
Sydney #4 61 117 805 kWh 3 $62,677 4.1 Years 5 $2,400 25.5Years 1 $105,280 3.3 Years 2025 74
Redfern 112 39 555 kWh 6 $17,026 7.7 Years 6 $35,750 3.1 Years 9 $162,760 3.7 Years 2026 135
TOTAL 3,317 117 53302 kWh 290 $1,562,402 3.5 Years 393 |[$1,179,894 5.1 Years 212 |$4,192,760 2.9 Years 2027 3,934
Average 166 21 1838 kWh 14.5 $78,120 3.5Years 19.7 $58,995 5.1Years 10.6 $209,638 2.9 Years 2027 196.7

The combined eergy efficiency upgrades, solar installaspand charger restrictionscross the 20 strata schemes
could allow an additiona05 Electric Vehicle0.3 per strata scheme) charge simultaneously without spending

on switch board upgrades. Based on the projected EV uptake from survey responcapdbity of the switch

board would not become an issue until 2027 assuming that energy efficiency and solar projects are implemented.

The recommended solution fdarge scaldeV charging may vary for each strata scheme. In most cases the strata
scheme wi want to implement a user pays solution as adoption increases. The surveys further indicate that the
preference will be to allow connection of individual charge stations on private car spaces.

To resolve these issues may require:

1 Investmentin EV chging infrastructure (disibution boards, cable trays)

1 Embedded network fouser pays billing integration
1 Demand management solution to e overloading switch boards
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Such an investment will cost on avera@®$,638includingGST and will deliver a paybackd years In total this

is estimated tdncrease EV charging capacityabfurther 3,934 vehicles (196.7 per strata schem@&his is more than
sufficient capacity for alipartment lotsto have a private charging stati. Payback includes estimated benefits
from bulk buying electricityia the embedded networkDepending on the individual preferences of each strata
scheme, the final solution could vary significantly in scope, costs and payback.

From the Owners CorpoiiaA 2 Y& LISNBLISOGA DS || o0daAf RAY3I gAGK f 26 SN
can be marketed as a premium developmeiihere is evidence to support significamprovements to property
valuation andental income in years to come, espegiak NABERS is introduced into strdar these reasons we
expect that investment in user pays EV charging infrastructure may be a high priority for some strata schemes.
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5.0 Conclusions

According to the researclVadoption is set to increase rapidly in the coming years and this will place strain on the
buildingsexisting electrical servicedncheckedY 2 8 G 9+ NBOKIFI NBHAyYy3a gAtf GSyR (2
when energy usage in the tding is already ats peak. It is sometimes the case that people with EVs will utilize
existing common area power sockets without a user pays agreenteriis case the power would be paid for by

the Owners Corporation, which is not an ideal long term solution.

Figure43: De-facto electric vehicle charging work arounds

Based on this research study, Wattblock provides the following recommended process for individual strata scheme:
to look at electric vehicle charging.

Conduct a resident survey to gauge EV charging iimesitand attitudes

Engage a low cost energy assessment which covers EV charging impacts

Implement energy efficienayitiativesto realise savings and create more headroom for EV charging

Potentially onducta more detailed assessment includsite auditto determinepotential site specific

complications, switch board location and capacity for EV charging

5. Run a tender fomistall EV charginigfrastructure if deemed to be neededcludingsuch things ademand
managementdistribution boardsand switch board upgrades to increasapaity.

6. Have a plan for EV charging including bylaws, processes, and budgets.

b

ManagedEVcharging is the best long term solution for apartmentlhimgs as discussed Rower Managemet

Solutions. This can dramatically increase the number of vehicles that can charge and usually provides for a means
user pays based implementatiotdowever, the market for service providersstdl in the early stageand is

expected to become moreompetitive ove time. Early adopters can pay a premium to be the first, but may also
benefit from valuation impactsCase studies such as the Lumina building in California have demonstrated that early
adoption of electric vehicle chargers subsequently attracted nidfewners to buyat a premium.There are also
examples of buildings in Canada where the building manager administers resident billing based on readings from E
charging submeters.
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Whether or nota given strata schemeants to be an early adoptés a matter for theOwners Corporation to
discuss.However, our analysis highlights further mitigating actions that can take the pressurakifig an
immediate decisionlIn particular, putting a ylaw in force can limit the impact of individual chargnstallations It
is even possible to set up a silapnterim user pays solutiowith or without individual submetering of EV chargers

It hasalsobeen identified that the energy efficiency of other servicestiata schemesangenerallybe improve.
Various initiativesan be implemented to reduce overplbwer demands o$trata schemesBesides stand alone
merits of high ROI, the projects identifiaguld allow for moreEVchargers to be installed before risking other
critical services, effectifg prolonging a more expensive investment in manag¥dharging.

According toNattblock®analysis and secondary researchEwvadoption ratesWattblock was able to assist the
participating strata schemes in understanding when electric vehicle chagrgseyl a riskto power supply.
Furthermore we provide analysis on the specific impact gwter managementhy-law restriction and energy
efficiency initiativesan have in extending the life of existing electrical infrastructure and to accommodate more
electric vehicle charging over time.

Figure44: Electric Vehiclésing Standard 10 Amp Power Soq@&10 Dewhurst Photography)

Wattblockhas developed of a number of tools to assist strata schemes in understanding the electric vehicle
challenge and how to navigate the path forward. In particular we discuss the development of a simple one page E\
report to be integrated in Wattblod® susainability assessments. We also provide a high level decision tree diagram
and checklists that can be further used to assist strata in working through the issues.

The following sections also include a discussiomgovernment incentive programs, carbomigsions targets, and

public charging infrastructure. In particular we cover the PluBC program run by Fraser Basin Council in British
Columbia, Canada. British Columbia has a similar strata model for property ownership and governance to Australie
and is more advanced in the adoption of electric vehicle charging in strata buildings.
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5.1 DevelopingWattblock SustainabilityAssessments

WattbloclkQ sustainability assessment service provides strata managers and owners corporations with an easy to
understand and engaging review of energy and water opportunifigdee reports haveow been further developed
to incorporate a page on electric vehicle chargiidull sample report is contained in Appendix A.15.

Wattblock sustainability assessment reports nownguise severpages

Page 1Overview of opportunities with priority ranking
Page 2: Common Area Energy Benchmarking

Page 3: Apartment Energy Benchmarking

Page 4: Solar and Battery Assessment

Page 5: Water Efficienéyssessment

Page 6: Electric VehickssessmentNEW)

Page 7. Summary of financial and environmental impacts

= =a =4 =4 -4 -a A

A sample Wattblock Sustainability Assessment is provided in the Appértdxassessments use benchmark
analytics for faster turnaround at dramatically lower cost.

Wattblock providests sustainability reporting service to strata managers \sa@ureonline portal that has been
developed with assistance of Innovate NSW funding. Reports generated by strata managers are circulated to owne
corporations to assist in the decision makprgcess around energy and water initiatives. The report layout is
designed for ease of comprehension using data visualization to generate interest and engagement.

¢tKS STFSOUAOSySaa 27F 2 (00 Ba®jreviausiyibden ddonstyatedirdtiie Viduwal | & &
Energy Assessments project that was completed for the City of Sydney iiN@b8yre, 2016) This analytics and

reporting service was awarded Innovation of the Year at the CHU Strata Community Awards #s26f16.
publication Wétblock sustainability reports have been generated for over 1,000 strata schemes across Australia.

ElectricVehicle Charging Pafevelopment

The critical issue that th@wnersCorporation needs to understand is the expected impact that electric vehicle
charging will have on the power demands of their building. As covered in this report, dffected by several
contributing factors as follows.

1 The expected uptake of electriehicles over time
1 The capacity limitations imposed by existing switch board infrastructure
1 The impact of energy efficiency and solar power

Wattblock has determined that customers generally want a gauge on the costs of electric vehicle charging, expecte
uptake of EV charging, and the number df éhargers thatan be installed befordisrupting other services. Two

data visualizations have been developed to assist in conveying this information. The first is a meter style gauge
which indicates the estimatedumber of electric vehicles currently in the building with red shading to show where
the number starts to become a risk to other services. Intermediary shading further offers some guidance as to the
impact energy efficiency and solar can provide in &g the problem. The second graph projects the same
information over ten years with the added dimension of annual charging cost over time.
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ELECTRIC VEHICLE Understanding how Electric Vehicles (EVs) will affect common area and individual energy
CHARGING costs will help committees in working with current and future EV owners.

W Energy Management Advised

- : $40,000

Energy Efficiency And Solar Gain
Un-managed EV Capacity $30,000
$20,000
$10,000

223 50
2017 2022 2027
Number of Electric Vehicles Annual Charging Costs

The building has an estimated 5 electric vehicles today, growing to 33 by 2027 with a charging cost of $36,015 p.a. Based on similar
buildings, your common energy supply can support an estimated 10 charge stations before energy management is advised.

Energy management regulates EV recharge to avoid excess demand charges or disrupting other facilities such as lighting and lifts.
Number of electric vehicles include hybrids and is based on statistical averages unless an EV sub-metering system is in place.

Figure45: Electric Vehicle Projections and Capacity Assessment

This data visualization is complementedd®scriptive text that further interprets the graphs for the reader. The
results are calculated for the specific building based on the available data provided. Unless a survey has been
conducted the electric vehicle adoption rates are based on statistatalptovided by AEMO on electric vehicle
adoption in Australia. This data is considerably more conservative than aggregate survey results have revealed in
this research project. Capacity limits, impact of energy efficiency and solar, and costs of edddtle charging will
generally be based on current energy billing data provided and broader sustainability analysis.

Secondarily the EV charging page in the Wattblock sustainability report provides high level information about
different solutions availdle for charging facilities. This is divided into three broad categories of solution as follows.

 Unmetered Users
1 Managed Charging
i1 Private Connection

Importantly the first option is actually the efacto current state for most apartment buildings. The image of a
standard three prong 10 Amp power socket is displayed to drive home this key message to the reader. Many
residents in apartment buildings areaware that existing common area power sockets are potentially already being
used by electric vehicle owners. The combination of prior statistics showing an estiexatédg vehicle adoption

and image of a standard power socket helps to make it clestrabtion is required. In some buildings the use of
standard power outlets may actually be a preferred solution for a variety of reasons. However, it should be a
conscious and considered approach with buy in and agreement, rather than occurring witlycavareness.
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AHazard Warning

SOLUTION 1
UNMETERED USERS

@ @

This solution is most common where
there are power outlets in the
carpark. There are no set-up costs but
the strata pays for the usage.

WHO PAYS
STRATA

SET-UP COST

S0

Per Electric Vehicle

OPERATING COST
$670 p.a.

Based on 15,500 km p.a.

COST PER 1,000 KM
$43.24

Electric Powered km

SOLUTION 2
MANAGED CHARGING

User pays sub-metering of common
power for EV recharge enables lower
cost and helps with power
management.

WHO PAYS
OWNER

SET-UP COST
Est. $2,500

Excluding Charging Unit

OPERATING COST
$790 p.a.

Based on 15,500 km p.a. + billing fees

COST PER 1,000 KM
$27.74

Electric Powered km

strata
community
australia®

NSW member

o
y 1%
- .
]
—
=]

SOLUTION 3
PRIVATE CONNECTION

=0

Connecting an EV charger to private
power still requires strata approval.
This can be costly to set-up and usage
costs will be higher as well.

WHO PAYS
OWNER

SET-UP COST
Est. $8,000

Excluding Charging Unit

OPERATING COST
$896 p.a.

Based on 15,500 km p.a.

COST PER 1,000 KM
$57.81

Electric Powered km

*MNote: For further detail about electric vehicle charging options refer to the Wattblock electric vehicle fact sheet.

Figure46: Electric Vehicle Charging Options Overview

The additional two options covered in the table cover the broad considerations of whether or not chargers should b

installed on private power meters of the apartments, or on commuggaa with some form of power management
and user pays system in placde. practice thestrata most likelywill not directly adopt one system or the other,
instead following a gradual patb minimise the impact in the short termHigh level figures are@vided to give a

sense of the ultimate cost differences involvetheOwnersCorporation wants to be aware of the issues, how much

it could be costing, and how long a decision can be pushed out.
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5.2 Decision Tree for Electri¢ehicleCharging in Strata

Wattblockhas developed the following decision tree to assist strata schentegiking through the issues.
Appendices &.and A7 include a further summary and checklist setting up EV charging in strata.

GonductResident Survey

Is there sufficient demand
to expect individual
chargers will be required?

YES NO
Y Y
Review Parking Area Is there sufficient interest
Dimensions in a shared charging
| YES facility?
Are apartment meters NO Conduct Orsite Capacity
located on a single level > Assessment NO
of basement car parking?;
A\ 4
and Solar Plans
A 4
Draft ByLaws to allow
residents to seup car Does the common meter . .
) . . Obtain a quotation to set
charging on their board have sufficient YES L
. up distribution boards
apartment meters capacity to accommodat§————»
and cable trays on
expected demand for EV
. basement car park levelg
charging?
NO
v

resolve issues including
fEnergy Efficiency
fSolar and Batteries
Power Management
Switch Boadl Upgrades

facility viable?

YES

A 4

Obtain a quotation for
solar powered EV
charging infrastructure

Engage a consultant to -
review options and NO Is a dedicated solar
develop a roadmap to [«————| Powered EV charging rules around setip and
usage of charging

Draft ByLaws dictating

facilities

Review options for user
pays commercial modelg

Figure47: Decision Tree for Electric Vehicle Charging in Strata
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5.3 Government IncentivePrograms

At present there is no specific incentive program in place within the City of Sydney. However, the City of Sydney ar
other local governments may consider the implementation of incentive programs in the future to askisuiptake

of Electric Vehicle Charging Stations (EVCS) in swdthngs Furthermore, incentive programs could be aligned to
assist utilities in managing energy infrastructure impacts (Myers, a@tiMikaelsson, 2037 This includes the

potential impact of EV clustering in causing localised power outages from overloaded transformers.

Wattblock has reached out to the Fraser Basin Council in British Columbia to obtain information about the incentive
programson offer in British Columbia. Wattblock smtted withCharlotte ArgueProgram ManagerandJulia
Bronson Program Coordinatgrof the Climate Change & Air Quality Progrdanaser Basin Council BC CA.

EV101 CHARGING STATIONS INCENTIVES FLEETS EMOTIVE POLICY RESOURCES

@ PluginBC

Navigaﬁ ng Stratas signup for (@ newsletter

The processofinstalling an EVSE or charging station in a MURB may seem complicated.
Thispage is meant to offer guidance to applicants to make the process a quick and simple resource Sp0t|lght \ ”

one. The steps offered below are complementary to the steps applicants must complete as

part of the application. These are meant to be used by tenants and strata council or A EV models available in BC >>
property managers. Applicants should also visit our Resource Library and view a guide to

charging in as published by BOMA BC. Checklists are also prov1ded by Metro Hﬂ Installing a charging station >>
Vancouver for both residents or homeowners, and for strata councilsor property ﬁ Opportunities for fleets >

% Charging in multi unit buildings >>
We have a new resource for stratas. Now available are user agreement and bylaw B Calculating charging time >
templates for stratas to become EV ready. Of course these are not meant to be

substitutes for seeking legal counsel. €2 Emotive: community outreach >>

Figure48: Plugin BC (www.pluginbc.ca)

The programcalled the MURB Charging Programasopen to individuals anywhere in the province that reside in an
eligible multiunit residential building, or to parties authorized to make decisions regarding the building, such as
building managers or owners, and strata counditis was part of abroatdd at £ dzZ3 Ly ./ € LINE 3 NJ
Multi Unit Residential Building.

Approved applicants would be eligible to receive a rebate of up to 75 per cent of the total, tt@kocest of
installing a Level 2 charging station, to a maximum of $4,500.
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The ppogramwashosted by the Fraser Basin Coundilwas first opened in 2016 and is currently closed as of the
date of publication Wattblock was advised that the Fraser Basin Council would publish a report in January 2018
discussing the outcomes of the gr@m. Further information is contained in Appendix A.5.

Potential considerations and learnings from the MURB Charging Program include the following:

w MURB residents have additional barriers to installing EV charging that detached homes do not have such a:
getting strata approval.

Older buildings oftemlo not have existing bylaws requiring EV charging as part of the construction process.
Programrequiremensincludedapplicants instailhg over-sized conduit so future stations can use the extra
space as need arises

w Applicants had to install conduit that had the capacity for a minimum of 6 stations charging at 40amps each.
This would be enough to charge most EVs-éhhburs.

Installation ©sts from electrical contractors were not improved over time with experience or through
economies of scal®r larger installations.

Observed rapid uptake wita high number of strata and building owner applicants, not just residents

The ncentive from tle government helped to legitimiZeV charging and bylaws with strata managers.

Council provided resources to applicants such as available EV charging stations and how to navigate strata
LedtoNE RdzOGA2Y 2F || WNBGSydzS 3h RS YSGSNI 3dzARSQ i
Led to eevelopment oftemplates for stratas to use with regard to allocation of capital funds for charging
stations and recovery costs through metering/billing

Led to aéevelopment ofa charging time calculator built into the PBC site

w
w

egegegege €

€

The final results and paper will be published on www.Pluginbc.com once tieadiger nformation about the
MURB Charging Program is available onlingtat//pluginbc.ca/chargingprogram/murb/

Based on anecdotal evidence it is likely that the instalfatibelectric vehicle charging facilities in strata buildings

will be a catalyst for the adoption of electric vehicles. With respect to government objectives around carbon
reduction targetsit may make sense to provide incentives for the installationv€ & conditional upon the use of
GANBSY LRGGSNE 2LIWA2ya 2N AY O2Y0AYylFGA2Y GAOK GKS Ay
initiatives.

Figure49: Some strata schemdwve car sharing
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5.4 Public EV Chargirfgtations

Private chargers are convenient for residenitgowever, publichargingstations are also important for the increase
of EV uptake in the futurePublic charging stations have the following benefits for residents:

9 Top upelectricvehicles, but notnecessarily fully charging them
1 Emergency baclkip and relieving range anxiety of EV drivers

The public barging stations available to each strata scheme were provided with the survey results showing the
position of the strata and nearby charging statioAdditional information on the charging stations such as how

many are available, detailed location inside the building, and whether it is a free charging service or user pays can |
found onwww.plugshare.com

Most of the public charging stations withihe City of Sydney are located inside privateparks with payable
parking fees.Somecharging locatioa such as th8ondi Junction Westfield caark, offer free parking for 3 hours.
There are also two solar powered charging stations operated by City of Syuiokythird party metered charging
facilities are coming such as in the Royal Botanical Gardens.

Figure50: Goulburn Street Car Park
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5.5 Environmental Impacbf Electric Vehicles

Theenvironmental impacof electricvehicless dependent on th& S I & dzNJ 6 feBissioid fraddvéehile
manufacturing, power station combustion, upstream fuel production and grid losses. Shrink That Footprint, an
independent research group devoted to helping people concerned about climate change understand, calculate and
reduce their carbon faprints, released a study in 2013 around carbon emissions of electric cars around the globe.

Carbon Emissions in Australia

The study surprisingly shows that driving Electric Vehicles in Australia is more carbon intensive in comparison with
gasdine vehtle (Shrink That Footjmt, 2013). This is because the energy generation sector in Australia is heavily
dominated by coal. Despite air quality in local suburbs being improved through driving EV, more pollution will be
emitted in rural areas where coal pl@nare based. In contrast, the study shows that European countries such as
Iceland and Norway with high penetration of renewable power, the carbon intensity of driving EV is about 3 times
lower in comparison with a gasoline vehicle.

| dza G NJ f A | @éRedugtianiTar@e A & & A

The Australian Government has a 5% target to reduce emissions by 2020. However, the deployment of EVs can ha
a negative impact on carbon emissions in the transport sector.

In order to align with théd 2 @ S NJ/ efrfisgidin €2duction tayet, the strata scheme may want to investigate solar
and batteries. This means the Electric Vehicles can be charged from a renewable energy supply bringing down the
carbon emissions of the building, potentially achieving fossil fuel neutrality.

However, sme apartment buildings do not have sufficient roof space for the installation of a solar system and using
a battery for charging of EVs might be an expensive option. The building may want to investigate switching to
GANBSY LR GSNE 2y K Shav® apodtiZeimpachdd tarbdnSiniSsieds arl the environment
Greenpower is electricity sourced from the grid which is certified to come from renewable sources such as
hydropower, wind or solar. Greenpower can be usefutther the objective of elimindng carbon emissions

generated bythe buildingand by vehicleas the number of Electric Vehicle owners increases.

In addition, the more Electric Vehicles that are in a basement car park, the less carbon monoxide emissions will be
emitted. Over a periodfatime as the number of Electric Vehicles increases, this will reduce the carbon monoxide
levels in the basement car park. If your strata plan has carbon monoxide extraction fans triggered by carbon
monoxide sensors, this will reduce the operating costhefcarbon monoxide extraction fan.

Marketability of Green Credentials

Energy efficiency and renewable energy initiatives can directly impact the operating costs of apartment buildings
increasing future cash flow yields for property owners. Based on discounted cash flow modeling, this adds value to
properties. However, theounter argument is that it is not easily realized where the market is indifferent.
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There are a number of flagship developments in Australiadhatspecifically targeting the environmentally

conscious segment. There is a broader appeal than just operating cost efficiency that enables marketers to promot
developments as premium developmentEhis is expected to pick further momentum with theroduction of the
NABER®r Apartment Buildingsating system in 2018.

2SS |INB y2¢ |faz2z o060S3IAYyyAy3d (2 aSS SOARSYyOS 2F RS@St 2
At the time of publication Sasco developments in Sydney was algradyoting their Genesis development as being
ready for electric vehicle charging. This is included in addition to solar PV being integrated in the development as
well. In California developments like Lumina have proven a market demand for electrie wblaiging does attract
additional demand and supports premium property valuations. For further details see Appendix.
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5.6 Recommendations

This studyhas demonstrated a high level of interest and engagement from the residential strata market ircelectri
vehicle charging. Furthermore electric vehicle charging is expected to have a very high impact on electrical energy
demands and carbon abatement targets.

Wattblock has developed a number of tools and services that can assist in fast tracking awanehglssining

around electric vehicle charging in residential strafallowing are suggested next steps the City of Sydney could
investigate to assist the residential strata marketing in preparing for electric vehicle cha@jimegy. than the City of
Sydney it may be appropriate that electricity utility providers, regulators and other organizations should play a role
in educating and guiding the residential strata market. Relevant organizations could include Strata Communities
Australia, Owners Corporation Network, the Property Council, NABERS and Green Building Council of Australia.

1. EV Charging in Strata web page on the City of Sydney website

A web page dedicated to providing information and assistance on EV chargingarsstrames would be a very

useful in engaging the City of Sydney LGA. A website could be usddlighpseful tools such as threcommended
processpecision Tree, Checklists, informationonfBy 6 8= | YR a1l 2¢ ¢2¢é 3JdzARSao® ¢
made available on the site. Any future incentive programs could be promoted on the site.

2. Extend Resident Survey

Extended rolbut of the Resident Survey tool and Survey Reports to stimulate Owners Corporation thinking and
planning. The survey and reps having been automated arwhn bescaled at very low cost. The City of Sydney
should consider offering the resident survey as a free service to strata schemes within itSu¢bAa program could
be promoted on the City of Sydney website and otherkating channels for engaging the strata industry.

Data from extending the resident survey may also be useful for council planning activities. This could include the
location of new public charging facilities and planning of future energy infrastrutdsepport the growing energy
demands of residential strata buildings.

3. Subsidéed EV Charging Assessments

Residential strata schemes in the City of Sydney LGA could be provided a subsidy for obi&Mroparging impact
assessmenfor their strata sheme. This could be considered under existing programs for energy assessment
subsidies or extended as a separate program. Alternatively existing energy assessment incentive programs could |
expanded in scope to require consideration of future EV chgrginpacts.

Any incentive programs for EV charging impact assessments should be considered in the context of other program:
including NABERS for Apartment Buildings. Given that basic assessments can be delivered at verfelp®5atst
$1000)it makes sense to favour volume of subsidy grants rather than amount per suli$idywill have a greater

impact on awareness to get strata schemes moving.

4. Funding Public Charging Stations

The survey results show that the majority of residents arecsgpl to provision of public charging stations on their
strata schemes. However, in some circumstances certain strata scheme may be open to the idea. In particular,
there may be interest where car parking is available outside secure areas such as guijdtierdtreets.Where
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5. Engage Ulities to Pilot Remote EV Charging Management

The City of Sydney may considalkingwith local utility providersabout grid stability initiatives. Wattblock suggests
piloting alternative solutions that enable the utility provider to remotely managettheng of EV charging

equipment. Rsidential strata buildingwith a high level of EV charging uptake migagood candidatefor sucha

pilot prograntd | A3K 9+ OKIFINBAY3A dzLIJai+k 1S Ay &aGNX Gl KIFa dKS |
electridty transformers Where such a strata scheme is considering investment in EV charging infrastructure, they
might be persuaded by incentives to participate in such a pilot program as a test case.

+I NA2dzA G0SKAYR (KS YeSlie&dybeenGrialedNdNbryalheiNdriveianmneaket is & | @
world leader in EV adoption. In particular 80% of condominiums (equivalent of residential strata) in the city of Oslo
have EV charging infrastructurféor further reading to support such a pilmtogramii NEB -Naryvegian Plugin
+SKAOES t26SN)IDNRAR w2dzyRiGI06fS {dzYYI NE wSLRNI¢ O2YLA
Network on June 2222017.¢ KS {9t ! NBLRNI a&a! GAftAGASE yR 9f SOUGNR
(Myers 2017) also outlines a strong case for utility involvemekpilot program of this nature would assist in

informing potential future policies and regulations.

6. Subsidies for Implementing EV Charging Demand Management in Strata

Following the lead of ¢ter councils such d&aser Basin Council in British Columb@nsideration could be given to
subsidies to guide EV implementations in strata. The City of Sydney could provide subsidies for various componen
including individual EV chargers and instata of public chargers. However, Wattblock suggests particular
consideration should be given to EV charging Demand Management systems.

As discussed in this report EV charging Demand Management systems can have a dramatic impact on overall pow
managemenwithin strata. This can increase the total EV charging capacity within the strata building while at the
same time reducing load impacts on the electricity grid. This offers an alternative solution to the threat of localized
L2 6 SNJ 2dzi | 3Sd dAA SR yA@ED YRA KR2dzi GKS O2YLIX AOFGAz2y 27
Potentially a combination of incentives together with policies and regulations may be most effective.

7. NABERS for Apartment Buildings to include EV charging consideration

InJune 2018 the NABERS star rating system will be rolled out for apartment building energy assesAneanting

to recent guidance the initial roll out will exclude electric vehicle charging from the ratings assessment. At the time
of writing EV chargindemands in thearticipantstrata schemes were present but relatively minimal. This is in
comparison to cities like Oslo where EV charging infrastructure has now reached 80% of condominiums.

This City of Sydney study demonstrates that interest inteteeehicle charging is very high, it is expected to have a
huge impact on energy demands, and it will most likely be integrated with common area power sgstmmigh

an embedded electrical networkFurthermore the way in which EV chargingriglementing in residential strata

can result in dramatically different outcomes in terms of grid stability, emissions and carbon abatement targets. Fol
these reasons implementation of pilot studies as outlined in the prior recommendations could beouselg t

inform future NABERS for Apartment Buildings assessment scope.
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Appendces

A.1 Project Management

Project Brief
Wattblockwill develop and provide aew EV recharge report fetratabuildings. Wattblock will @pture feedback

from stakeholderg building managersstrata managers, strata comngg members on the report

9 Find 20 strata buildings which want to participate.

1 Engage the building/facilities managers, strata managers, strata coegmitembers to get information on
their buildings.

1 Select a range of buildings based upon size and spread across the 10 village areas of the City (CBD and
harbour, Chinatown, Crown & Baptist Streets, Glebe Point Rd, Green Square & City South, HagiS6t, K
Macleay St & Woolloomooloo, Oxford St, Redfern St)

City of Sydney LGA

Alexandria, 2015 Dawes Point2000 Moore Park, 2021 St Peters, 2044
Annandale, 2038 Elizabeth Bay, 2011 Newtown, 2042 Surry Hills, 2010
Barrangaroo, 2000 Erskineville, 2043 Paddington, 2021 Sydney, 2000
Beaconsfield, 2015 Eveleigh, 2015 Potts Point, 2011 The Rocks, 2000
Camperdown, 2050 Forest Lodge, 2037 Pyrmont, 2009 Ultimo, 2007
Centennial Park, 2021 Glebe, 2037 Redfern, 2016 Waterloo, 2017
Chippendale, 2008 Haymarket, 2000 Rosebery, 2474 Woolloomooloo, 2011
Darlinghurst, 2010 Millers Point, 2000 Rushcutters Bay011 Zetland, 2017

Darlington, 2008

Wattblock will povide a report back into the City of Sydney to help their internal targets e.g. carbon abatement,
publicvs private recharging statis strategy The report may assist in the furtherlecton of building(s) for future
Envionmental Performance Demonstrati grants e.g. up to $80katched funding from the City council

Project Timeframes

Project KickOff 1% April 2017
Customer Engagement 2" April 2017
Participant Selection 3 June 2017
Project Implementation 3 June 2017
Review & Acquittal 30" Sept 2017

Customer Engagement

Online registration page saip

Posters / flyers with QR code link tagistration page

Send email confirmation of registration within 24 hours of each registration
General guidance that there is a selection process and a timeframe
Inclusion of 510 follow up questions

GS (i disclogure letE N¥ & A Ja0uBdRised embeyf the strata ommittee.
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Figure53: Poster located next to public charging facilities

Delivery of Welcome Pack

More detailed explanation of what the project is about

Outline of requirementg energy bills, site visits, contact details

For stratamanagers and building managers, explaining how we work with them
Guidance around timeframes

Outline of selection process

Next steps; organising a site visit with a Wattblock representative

ResidentSurvey Design

Critical questions:
- Are you interested ipurchasing an electric vehicle? (Y/N)
- What is the timeframe of purchase? Multiple Choice with ranges (eg 6 monthgeéars)
- What type of electric vehicle? Drop down list

Other potential questions
- When do you drive? Daily / Weekly / Rarely / Day tinhéght time
- How many Kms do you travel in an average week?
- How many people in your apartment?
- How many cars?
- Do you already have an electric vehicle?
- How do you charge it today? Common socket / dedicated EV
- Do you know where your nearest supercharger is?

Site VisitActivities

Completebasic building meta data capture

Complete energy consumption profiling using interval data, site data, energy bills
Considered viability aflamp metering for a period of 1 week

Conduct acapacity report for the main switchlaod of selected buildings
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The switch board capacity assessments includeddhewing considerations

=4 =8 =f =8 -8 8 o A o8 of oA oa oA oa e oY

What is the size of the substation that supplies the building?

How many supply lines are there?

What is the size of the transformer(s) leading into thelding? (kVA)

How many Switchboards are there?

How many submeter boards are there in the meter room?

How many submeter boards outside the meter room?

How many metered Busbars are there?

How many meters sit in front of metered Busbars?

How many unmetered Busbars are there?

How many meters sit behind unmetered Busbars?

What types of meters are they? (eg smart meters, old analogue)

What is the size of each Busbar? (Amps)

What space is available on each Busbar? (slots x Amps)

What is the tdal supply to the building? (Amps)

What is the type of supply? (eg 3 phase)

What is the overall spare capacity (metered)?

What is the overall spare capacity (oretered)?

Does anything need to be upgraded to use that spare capacity? (eg fuse box, cables)
What is the overall condition and age of the switchboards?

Are there any hazards to consider if the switchboard is to be upgraded?
What options are there to increase the spare capacity?

Ballpark costs of these different options versus amount of extra ¢gpaeated?
What is impact on arc flash rating of the existing infrastructure?

Wattblock took photographs during the site visits including:

=8 =8 =4 =4 -4 -8 -4 -8 -8 -8 9

=

Maps of switchboard / power supply diagram

Cabling coming into the switchboard

Transformers that supply thewitchboard

Open switchboard showing Busbars and where available space is

Cabling running out of switchboard and access points through walls/roof of the switch room
Din rails and distribution board polesd available space

Overall picture of all meters

Cbse up of meters for common areas (in front of Busbar)

Sub meter boards located in the switch room or sample photos if elsewhere in the building
Comms equipment in the meter room

Any data plates providing further info

Any other points of interest

Deliverreport to participating strata schemes

Develop a delver a report that addresses basic questions such as

|l

=A =4 =4 =4 =4

What are the solutions which are out there for stratas/condos for EV recharging?
How much do the solutions cost?

Do we need different solutions as thember of electric vehicles increase?

Who pays for installation? Electricity? Operations? Insurance? Maintenance?
How is it billed?

What is the carbon abatement?
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A.2 Knowledge Sharing Plan

Electric Vehicle Recharging in Strata
Individual Strata SchenfRoadmap Reports (20)
For each of the 20 participating strata schemes, the report created for their strata scheme is sent to:

1 Owners from the Strata Committee

Strata Manager

Building Manager (if relevant)

Other building managers from the same building maragnt company (if relevant)

other strata managers from the same practice group as the strata manager for the building

=A =4 =4 =

Electric Vehicle Recharging in Strafé@inal Repor{Public distribution)
The final report will also be directly shared with:

NSW Officef Environment and HeritageResidential housing financial incentives working group
Smartblocks

Greenstrata

Property Council

Green Building Council

ASBEC

BMW dealer network

= =4 =4 =4 =4 -4 4

Presentation of Case Study

Wattblockcan present the Electric Vehicle Recharging in Strata case study to the Smart Green Apartments progran
leadership teamThis is an opportunity for 20 building representatives from strata committees to directly ask
guestions on the results of the studftis will be a good reinforcement for the first Electric Vehicle Recharging
presentation done for the Smart Green Apartments program in August 2016.

Media
Wattblock will draft a press release upon completion of the project. Following approval from thef Sitdrey
marketing team it will distribute this to:

1 Fifth Estate

1 Lookup Strata

M Inside Strata

T {GNFGF /7 2YYdzyAdGe 1 dzZa0NIEAF o0b{20 ySgatSidSNI a! NZ
T ¢StaiNIrQa adaldlAylroAftAGe ySgat SGGSNI a{dz&AGFAYIl 0Af

Wattblock is a sponsor of Owners @oration Network. Owners Corporation Network is a highly targeted network
of engaged strata Owner§Vattblock ceordinated the positioning of the Virtual Energy Assessments final report
(under 2015 Environmental Innovation Grant) on the OCN wehsitlewil seek to do the same with this report.

Wattblock will distribute the study through its newsletter services to over 1,740 strata managers and industry
associatesWattblock will promote the research in social media @ndble to ceordinate retweets throgh partners
4dzOK 4 aAONR&az2FiQa / AdGeébSEF lAaywR NIF NIAYISNE AINR!Tddd GvNE
ecosystem.
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A.3 Lumina Case Study, San Francisco

LUMINA

201 Folsom Street,

San Francisco, CA 94105
Website: luminasf.com
ReferenceEvercharge

Scenario

As the newest landmark condominiums in San
Francisco, thiproperty desired to be the
forefront of EV adoption. While still completing
construction of the 600 luxury units, the
developer decided to install 25 EV stations for
resident use within the garage. jinst 4 months
and 25% occupancy thirteen EV owners have
moved n and are leveraging charge stations
today. At this rateover 40 EV ownerare
expected to move into this building by the end of
2016.

Solution

With EverChargthe building will not be capped
at 25 chargers like it would witinaditional EVSE.
Leveraging SmartPowerer 125 charge stations
can be installedn the garage scaling to serve the
growing needs of San Francisco residents witho
any additional electrial capacity. With this
scalability the building becomes a true enabler o
EV adoption for years to comé&he building
expects significant increases in EV demand with

the release of the Tesla Model 3 and other mid
range EV options. Figure54: Lumina, San Francisco (Tishman Speyer)

LU
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A.4 Genesis CasBtudy, Shepherds Bay

Sasco Developments in Sydregnowdzi Ay 3 awSF Re& F2NJ St SOGNRO SSKAOES N
http://genesisshepherdsbay.com.au/

SHEPHERDS BAY

Focused on Sustainability

Genesis Shepherds Bay values and has put emphasis on being a truly sustainable
development. The development will have a focus on energy efficiency, renewable energy, water
efficiency and communal green roof at the core of its design. Whilst developing a sustainable
building is important for the environment it also has direct benefits to the owners with ‘green
buildings’ enjoying lower operating costs which drives additional value into the units.

Some key elements of sustainability at Genesis Shepherds Bay are:

« A community solar system which can share solar power inside individual apartments

« Smart metering allowing all residents to bulk-buy electricity together, saving money
C .« Ready for electric vehicle recharging D

« Carbon emissions reduction equivalent to planting over 2,000 trees, 7 times the national
target for 2020

« Wattblock 5-Star energy rating

Click here to download the full WattBlock Building Report

Figure55: DSy Saia RSOSt 2LIYSyYy( LINRY?2 {{SastdDevelopinengr F2 NJ S
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A.5 Multi Unit Residential Building Charging Program Overview

The following overview has been extracted from Malti Unit Residential Building Charging Program: Phase 2
Application Guidg@ublished by Fraser Basin Council (2017).

The Multi Unit Resiehtial Building Charging Program is part of the Clean Energy Vehicle (CEV) Charging
Infrastructure Program funded by the Province of British Columbia. The purpose of this particular program is to
support the purchase and installation of electric vehiclarging stations in multi unit residential buildings (MURBS)
in British Columbia, and to assist in reducing the barriers for current and future electric vehicle adoption.

Eligible applicants (See Application Eligibility Requirements below) across Biitistbia can apply to receive a
rebate of 75% of total eligible costs up to $4,500 per Level 2 charging station, if approved for participation.

Applicants can apply for a maximum of two Level 2 charging stations, but you may only be approved for one to
enaure the program funds are adequately distributed. Single port stations count as one charging station and dual
port stations count as two charging stations. As such, applicants who apply for a dual port station or two Level 2
charging stations would receierebate of 75% of total eligible costs up to $9,000. Applicants are assessed on a
first-come firstserved basis. Applications will be accepted until August 15, 2017 or until funds are fully allocated.

Successful applicants will be required to providejget updates including a mandatory status report by August 15,
2017. If applicants do not provide information for this required status report they will be removed from the
program, and their spot will be given to another applicant. Successful applicdnte\given direction as to what
information will be required for the update(s) (including, for example, have applicants received strata approval, and
what work has been performed {date).

Important resources for applicants include:

- What a revenue grde meter is and what expected costs are
- Strata bylaw and user agreement templates for EV charging on the Navigating Stratas page
- FAQ page
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A.6 Checklist for Implementing EV Charging

Wattblockobtained the following checklist from British Columbia in Canada. British Columbia is a more mature
market in the adoption of electric vehicles and electric vehicle charging. Furthermore, it has the very similar
LINE LISNIi & 2 ¢y SNA K Arath stherged. Thiprovidisiaigbideral sutligef stps to consider in
consultation with the more detailed coverage contained in this report.

1)
2)
3)
4)

5)
6)

7)

Identify suitable parking for charging location(s).

Determine the type of charging system necessary.

If parkingre-allocation is deemed necessary, negotiate feassignment by special resolution or AGM.
Identify the cost in installation of the electric vehicle charging system accounting for any electrical or other
service necessary.

Identify any upgrades or pernsithat are necessary as a result of step four.

Seek approval for expenses incurred by the Owners Corporation at an annual general meeting or special
general meeting.

Establish a rule to recoup electricity costs incurred by the electric vehicle chardiegsys
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A.7How to Set Up EV Charging Equipment

Participating strata schemes were also provided with a summary on how residents, building management and
Owners Corporations can work together to install electric vehicle charging facifiéswners whadue in

apartment buildings need to work with building management or Owners Corporation to get approval and to find the
best solution for installation of the charging equipment.

)l

Evaluate installation options

Location of the charger (visitor parking vs pte/car parking)

Type of charging system (power sockets vs EV charger vs EV charger with power management)
Maximum charging speed of the EV charger (16 Avs@2Ampsor other)

Method to set up cabling (user pays vs strata pays for all residents)

Evaluate payment options

Common power (strata pays)

I 2YY2Yy LRGSNI gAGK | aFftFd NIrdGS Fyydadt FSSé¢ 025
Private submeter off common power (owners pay, requires administration for billing)

Residential meter (owners pay)

Third party billing system (owners pay, minimum administration)

Engage a licensed electrical contractor

Obtain quotes for the electrical job

Validate the agreed solution of the Owners Corporation through a capacity assessment report. This is
only recommended fosetting up a large number of EV chargers. The capacity assessment report will
depend on the size of the building and cost from $1,000 to $12,000.

Include Electric Vehicle charging in the following strata documents

10 Year Capital Works Plan
Strata Bylaws
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A.8 Sample Electric Vehicle Charging-Bws

Address: Gate 2, High 5t

University of N5W 2052
Phone: 0414 900 515
E-Mail: brent.clark@wattblock com.au
Weh: wattblock.com

Sample Electric Vehicle Charging By-laws
Part 1 — Flat Rate Annual Convenience Fee User Agreement
This biy-law allows residents to charge their electric vehicles using the existing power outlets in the common area.
The residents pay for the use of electricity through an annual fee based on their typical driving distances per week.
The information contained in this document is provided for general information only; it is not a substitute for legal
advice.
STRATA PLAN/COMMUNITY TITLES SCHEME [Number] — [Name]
USER AGREEMENT [DATE]
WHEREAS The Owners, Strata Plan/Community Titles Scheme (the “Owners Corporation”™) proposes to
grant to the undersigned resident(s) of Lot #__ (the “User”) the right to use the electric vehicle charging equipment
{the “Charging Equipment”) located in common property parking stalls {the “EV Stalls”), on the terms and conditions
set out in this Agreement.

For good and valuable consideration, the User agrees:

1. To pay to the Owners Corporation a user fee of 5[ ] per month on the 1st day of each and every month, or
such other amount as may be approved in a bylaw or in a rule that has been ratified (the “User Fee");

2. To at all times comply with the bylaws of the Owners Corporation;
3. To use the EV Stall in accordance with all applicable laws and regulations;
4. Not to do anything which may cause damage to the EV 5tall;

5. To indemnify and save harmless the Owners Corporation for any cost, loss, or damage to the Charging Equipment
or the EV 5talls caused by the User;

6. If the User fails to pay the User Fee in accordance with Section 1 above, the Owners Corporation will terminate
this Agreement and the User will immediately cease using the EV 5talls;

7. The User will not permit any person other than the User to use the EV Stalls; and

8. This Agreement is not assignable by the User.

User: {Resident)
Owners Corporation: (Agent, on behalf of Strata Plan [Mumber])
Date:

Disclaimer: Advice should always be sought from a strata lawye

Microsoft CityNext T
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Part 2 - Electric Vehicle Charging Bylaw for Charging in Exclusive Stalls

This by-law allows residents to use and install electric vehicle charging equipment in the common area carpark. Point
5 of the by-law limits residents charging equipment to 16 Amps. The information contained in this document is
provided for general information only; it is not a substitute for legal advice.

STRATA PLAN/COMMUNITY TITLE SCHEME [Number — Name]
ELECTRIC VEHICLES BY LAW

PREAMBLE: The Owners, Strata Plan/Community Title Scheme [Number] ({the “Owners Corporation”) proposes to
amend its bylaws to allow for the use and charging of electric vehicles by owners, occupants, and tenants who own
electric vehicles.

BE IT RESOLVED by a special resolution that:

1. The bylaws of the Owners Corporation be amended to add the following as Bylaw [Number]:

a. An owner (the “EV Owner”) who has the exclusive use of a parking stall {the “EV Parking 5tall”) may request
written consent from the Strata Committee to install electrical supply, distribution and an associated elecirical outlet
accessible to the EV Parking Stall for the purpose of charging an electric vehicle in the EV Parking Stall. In making
such request, the EV Owner will provide to the Strata Committee a written description of the proposad charging
equipment {the “Charging Equipment”), the proposed design and installation, and any other documents or plans
requested by the Strata Committee;

b. The Strata Committes will grant consent pursuant to (a) above provided that:

i. The Strata Committee is of the opinion that its existing systems will support the Charging Equipment; and

ii. The EV Owner signs an Alteration and Indemnity Agreement on terms to be determined by the Strata Committee,
including the following:

1. The EV Owner will pay for all costs related to the installation of the Charging Equipment and will pay for the cost
of all future repairs, maintenance, and upgrades to the Charging Equipment;

2. The EV Owner will obtain all necessary permits;
3. The EV Owner will comply with all applicable laws;
4. The EV Owner will comply with all bylaws of the Owners Corporation;

5. The EV Owner will retain qualified contractors for the purpose of installing the Charging Equipment and instruct
them to install the equipment at 16 amps; and

6. The EV Owner will indemnify and save harmless the Owners Corporation for any costs, loss or expense of
whatever kind which the Owners Corporation may sustain in connection with the installation and use of the Charging

Equipment;
c. Upon installation of the Charging Equipment:

i. If in the opinion of the Strata Committee the Charging Equipment can be removed with minimal damage to the
common property, the EV Owner will be the owner of the Charging Equipment, and:
1. may remove the Charging Equipment at any time; and

Microsoft CityNext T

B® Micrasoft
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2. will remove the Charging Equipment upon sale of the strata lot owned by the EV Owner;

provided that the EV Owner will promptly restore any damage to the common property upon such removal of the
Charging Equipment, and provided that the Owners Corporation will own the Charging Equipment if the EV Owner
does not remove the Charging Equipment in accordance with 2 above;

ii. If in the opinion of the Strata Committee the Charging Equipment cannot be removed without damaging the
common property, the Owners Corporation will be the owner of the Charging Equipment;

jiii. Any wiring required for the purpose of the Charging Equipment will be owned and maintained by the Owners
Corporation;

d. all electricity costs of the Owners Corporation with respect to the Charging Equipment will be dealt with as
follows:

i. [determined by direct metering of the power consumed using internal meter available in some charging station
models or a dedicated revenue grade meter]

ii. The Owners Corporation will charge to the EV Owner a user fee in the amount of 5 on account of the use
of electricity with respect to the Charging Equipment

jii. [estimated for each EV owner based on his or her reported annual mileage and using an electricity cost estimate

2. To the extent that the installation of the Charging Equipment and use of the EV Parking Stall constitutes a
significant change to the use or appearance of the common property, such change is approved in accordance with
Body Corporate and Community Management Act 1997

Microsoft CityNext T
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Part 3 - Electric Vehicle Charging Bylaw for Charging for Common Property stalls

This by-law allows the Owners Corporation to pay for the set up costs of electric vehicle charging equipment for
residents. The information contained in this document is provided for general information only; it is not a substitute
for legal advice.

STRATA PLAN/COMMUNITY TITLE SCHEME [Mumber — Name]
ELECTRIC VEHICLES BYLAW

WHEREAS:

A. The Owners, Strata Plan [Number] (the “Owners Corporation”) proposes to acquire and install electrical supply,
distribution and associated electrical outlets, signage, and pavement markings (the “Charging Equipment”) on
common property to allow owners, tenants, and accupants to charge electric vehicles on the commaon property;

B. [X Number] of stalls located on common property {the “EV Charging 5talls”) have been identified by the Strata
Committee [through consultation with an experienced electric vehicle supply equipment (EVSE) installer] as optimal
for conversion to electric vehicle charging stalls due to [insert rationale for stall selection here — for example, access
by occupants, proximity to electrical panel, visibility and cost considerations].

BE IT RESOLVED by a special resolution that:
Acquisition and Installation
1. The Owners Corporation purchase the Charging Equipment and install it in the EV Charging Stalls.

2. The purchase of the Charging Equipment be approved in accordance with the Body Corporate and Community
Management Act 1997

3. The Owners Corporation apply up to [S from its Capital Works Fund for the purpose of paying for the
purchase and installation of the Charging Equipment.

4. The Strata Committee take all such steps as are required to retain a contractor to install the Charging Equipment,
with Chairperson and Secretary authorized to sign all agreements as are required.

5. To the extent that the installation of the Charging Equipment and use of the EV Charging Stalls in accordance with
this Resolution constitutes a significant change to the use or appearance of the common property, such change is
approved in accordance with Body Corporate and Community Management Act 1997.

6. The bylaws of the Strata Scheme/Community Title Scheme be amended to add the following as Bylaw [Number]:
a. An owner, occupant, or tenant {the “EV User”) who proposes to use a common property parking stall with electric
wehicle charging capability (the “EV Stall”) will apply to the Strata Council for written consent;

b. The Strata Council will grant consent to an EV User to use an EV Stall provided that:
i. The EV User signs a User Agreement on terms agreeable to the Owners Corporation;

ii. The EV User at all times complies with the bylaws of the Owners Corporation; and

iii. The EV User pays to the Owners Corporation a user fee in accordance with these bylaws;
c. The Owners Corporation will charge to each EV User a user fee in the amount of [$ ;

d. No owner, occupant or tenant will use or will permit any person to use an EV Stall except with written consent
from the Strata Scheme/Community Title Scheme in accordance with these bylaws; and

e. No EV User will park a vehicle in an EV 5tall for any period greater than 4 consecutive hours or 4 hours in any given
12 hour period.

Microsoft CityNext T

BB mMicrasof

91



strata
community
=== australia

A.9Flat Rate Fe&xample
Example of a flat rate fee that could be applied to users of electric vehicle recharging facilities.

Table7: Recommendednnualflat rate fee

Weekly Driving Distances | Up to 50km Up to 100km | Up to 200km | Up to 400km | > 400km

$119 $218 $417 $814 $1,210

Annual Fee

Recommended fix charges are calculated based on average driving distanstarufaad Electric Vehicknd
the electricity rates of the common areA small administration fee for strata management is also included.

Owners charging with control equipment during-pgak hous can receive a 50% discount thfé standard
annual fee Hybrid Electric Vehicle owners may also be able to negotiate for a discount.
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A.10 Capital Worls Plan

In a mediurdlarge size strati is likely that you already have one or more RinidHybrid Electric Vehicles in the
building. Electric Vehicles are predicted to reach 25% of new Electric Vehicle sales within the next 10 years. This
means your 10 year Capital Works Plan (formerlyigiikund plan) should be updated now to cater for Electric
Vehicle charging upgrades to common areas.

The key items to be added to the Capital Works plan are:

1 Upgrade of common area meter to a smart meter (if required)
91 Higher amp cabling of all basementr park areas
1 Upgrade of capacity for existing electrical switchboards or to connect a new grid link into the building
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A.11 Sample Survey Flyer

= == stroto = ]F‘
—-_— = :t::llu"wuwh! é 2 OWNERS cm

australio f COHF‘DRATTDN
et NE Sydney2030/Gr

Electric Vehicle Charging for Apartments

Dear Residents,

We are looking into your future needs for electric vehicle charging facilities in this
building. Have your say and assist us in planning ahead.

In order for us to plan for your future requirements we ask if you could complete a
short online survey. This will assist with planning for what equipment may be
required which will keep your building up to date with future demands. Your
assistance is greatly appreciated.

The survey link is: [Survey Link]

Kind regards,

[Building Contact Name]
Phone: [Contact Number]

This study is supported through a
20 y City of Sydney Environmental Grant

CITYIFSYONEY®  For further information phone (02) 9977 1801
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A.12 Survey Questions

Are you in favour of installing electric vehicle recharge facilities
in your building? *

O Yes
O no

O Undecided

Indicate any preferences

[ Free service {paid for by strata)

[ user pays service

[] shared charging facility on visitor car spaces
[] chargers on individual car spaces

[ Accessible to public

Household Driving Habits

Consider all vehicles, electric or otherwise

How many vehicles do you keep on your lot/unit? *
O o

O

Q2

O 3 or more

What type of vehicles?
D None

] small Motorbike (g Moped)
Large Motorbike

Small Car (eq Hatchback)
Family Car (eg Sedan)

Large Car (eg 4WD)

O ooooog

Other:

How many kilometers do you drive per week on average?
MNone
Less than 50km (About 1.5 hours)

50 - 100km (About 1.5 - 3 hours)

200 - 400km (About 7 - 14 hours)

O
@]
O
O 100-200km (About 3 - 7 hours)
O
O

More than 400km (About 14 hours)
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Electric Vehicle Intentions

When are you likely to have an electric vehicle on your lot/unit? *
O Already Have

O 0 - &6 months

O 6 months - 2 years

O 2 - b years

O 5-10 years

O NoPlans (Skip to the last question)

Which make, model or brand? (Skip if none)

Y OUr ANSWer

Hybrid or Fully Electric?
O Hybrid (Use both petrol and electricity)

O Fully Electric

If you own an electric vehicle, how do you charge it today?

D Public Charging Staticns

D Common Area Power Socket at Home

] Private Electric Vehicle Charger at Home

] atwork

Do you know where the nearest public charging station is to your
building?

O Yes

O No

Provide your email to receive a copy of the report (Optional)

Comments / Suggestions (Optional)

Which best describes your residence?
O Owner Occupier
O Owner Investor

O Resident

Other buildings that may want to participate?
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A.13 Sample Survey Results
26 September 2017 Support: (02) 9977 1201

B sirds

= imemet INMOVATION OF THE YEAR

WATTBLOCK ENERGY  ipeses

Sample Suburb, NSW 2007

Type: Mid Rise
Blocks: 1
Apartments: 328
Residential Levels: 7

EV SURVEY RESULTS o™

Survey conducted from 23/6/2017 over o period of 35 days Age of Block: 19¥ears

RESIDENT
SURVEY RESULTS

Your building has an
edimated 361 vehiches.
ETH of sursey responses
are in favowr of charging

facilities with & preference Shared
for Shared User Pays User Pays

deploymant.

RESIDENT Response Rate
ENGAGEMENT @
There were B3 responses %’

o the survey for yaur
building. This represents
approxirmately 25% of all
apartments.

Buildings that participated
i the sunsey received a

resporse rate of betwesan = Owner Occupier
3% and 53%. As of the date

of this 109 buildings = Owner Investor
participated in the study. n Resident

Typical Sglit

POSITION ON Are You In Favour Of Installing EV Charging?
EV CHARGING

B7% of respondents are -
in favour of irstalling EV Your Building

charging facilities. This

compares with 78%in Yes m
favour for a typical

L Typical Building

Residents of your

building were mare likely Yes m
1o respond "yes' to this

question than the typical

building.

Hage 1
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Support: (02) 9977 1801

RESIDENT Across approsimately 361 vehicles in your block, a total of 2,023,000kms are travelled each
DRIVER PROFILE year, which requires 223,000 litres of petrol and costs $200,000 per year.

VEHICLE How Many Vehicles Do You Keep On Your Lot?
ACCESS

The residents of youwr
building keep an average
of approximately 1.1
wehicles, compared with
1.2 for & typical building.

This includes 12% af
respandents that do not
have a vehicle. This
oompares with 11% for a

typical building.
VEHICLE What Types of Vehicles?
W Your Building
DISTRIBUTION 200
Typical
The residents of youwr building 18 oo
wiere most likely to drive 15
Small Cars, estimated 1o be 140
8% of all vehicles or 172 in 120
total. 100
80
Family Cars are the most &0
camrmon in typical buildings 40
aceounting for 30% of 20
vehicles. g |
small Large small Cars  Family Cars  Large Cars  Other Vehicles

Motorbikes  Motorbikes

DISTAMCE How Many Kilometres Do You Drive Per Week?

W Yaur Buildi
TRAVELLED - our Bulding

Typical
The residents of your building  3pe
drive an average of

approximately 108 kms per —
week, compared bo an
awerage of 114 kms for a o
typical building.
15%
10%
5 I N
0%

.

Nane Less than 50- 100k 100 - 200km 200 - 200km Wore than
S0km A00krm
Page 2
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ELECTRIC VEHICLE Amang the B7% of respandents in your building who were in favour of EV charging, S8%
BUYIMG INTENTIONS either already have an electric vehicle or plan to have one in the next 10 years.

BRAND & MODEL Which Make, Model or Brand? = Tesla
PREFEREMCES e

For the typical building 4%
indicated a preference for
Tesla, followed by 12% for
BRAW.

Missan

 laguar

& Mitsubishi

For your building @ of 10
responses indicated a
preference for Tesla.

HYBRID OR Hybrid or Fully Electric?
PURE ELECTRIC

B1% of your residents
prefer fully electric
vehicles to hybrid
vehicles, which is 6% less
than the typical building.

51% of respondents
expressed no preference.

PROJECTED When Are You Likely To Have An Electric Vehicle? Typical

ELECTRIC VEHICLES W Your Building

25%
52% of respondents either
have or plan to have an
electric vehicle within the
nest 10 years versus 56%

o the typical building.
Most repondents expect 15%
to have an electric wehicle
within 2-5 Years.

10%
The residents of your
building were 4% less
likely than a typical -
building to have plans. '

| .

o=

20%

Already Have 06 Months 0.5 10 2 Years 2-5 Years 5-10Years
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