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Introduction EVConsult

100% Zero Emission

10 years of experience and over 200 EV projects
worldwide

A diverse team of 20 academic EV experts
(technical, economical and legal backgrounds)

Strategy, Project management, technical support
and innovation management

Projects for transport sector, oil & gas industry,
car/ bus manufactures, grid operators, energy
suppliers and national/ local governments.

Based in the Amsterdam (NL), Antwerp (BE) and
more to come



Showcase: 's-Hertogenbosch

EV-ready parking facility

* Solar panels

* Charging
infrastructure

* Stationairy battery

EUROPEAN GOLD : - L 5 e Fast-charger e-bus

STANDARD PARKING AWARD P

appointed on behalf of the

European Parking Association TSN

* Energy Management
System




Showcase: Public Charging intelligence

Insight in adoption and charging need
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Agenda

* Trends and developments energy transition

E

* Developments driving & charging
 EV-adoption prognoses

Electric
mobility

%

- |
e Steps to find the best solution
* Best practice parking facilities

* From challenge to solution




Energy Transition

Trends & developments
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Trends & developments

Electric transport as enabler in the energy transition

Exponential growth More renewable Flexibele diensten
EVs energy

I-\'I-\
/

-'" [ [ A}_:
6 ; C i} @é}@ A~
v%vv v

V2B, V1G & V2G

CO2-reduction & clean | * CO2-reduction & clean

air air * Smart buildings
Fuel efficiency & low * Unstable energy * Energymarket
maintenance production

Positive TCO




Trends & developments

* Solarand Wind « Stationary storage in batteries
» Decentralised * H,-production overcapacity
» Unpredictable * Smart Charging
» Uncontrollable * V2G

» Day- & seasonal fluctuations

* From:

NNNNNN EVENING

ENERGY RELEASE
ON EVENING

CHARGE ON

FLATTENED DAYTIME

° . CURVE OF
TO . DEMAND




Developments Electric Mobility
@ e




Developments electric mobility

Ever larger and heavier vehicles become electric
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Trends & developments

The number of EVs and renewable energy production grow

* Nearing sm vehicles on the roads * Continues rise in renewable energy
* Strong growth accross EU production

Productie hernleuwbare elektricitelt
Figure 3: Cumulative global passenger EV sales, current and forecast e

Million vehicles

6.0 5m passenger EVs sold
=RoW
5.0 4m passenger EVs sold
u South
Korea
4.0 3m passenger EVs sold
= Japan
3.0 2m passenger EVs sold -
§ .North
= America
20 1m passenger EVs sold S
= Europe
1.0
= China

L 200 200 20 M w2 s e mis ns mr

1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1 Q2Q3QT4Q1 Q2Q3Q4Q1Q2Q3Q4Q1Q2Q
2011 2012 2013 2014 2015 2016 2017 2018 2019

Source: Bloomberg NEF . vodeerpe BB dcmmu W lascewvoor EEE materracht

Source: CBS



Developments electric mobility

Cheaper models with more range

Land Rover Toyota Trumpceh
omna«“ RAva bulla =

* More models with larger range T
1 —_ .. m:. X
available , M.8 B.Closs BYD e6 NIo £56- g —n
h) ‘ [
Sports cars Rensult DeZir Qlanto Q50  venturl Fetish  Tesls Rosdster Tesla Model S
P M.8 SLS eDrive ‘ %
. . Hyundan lomq ;:“::gu o Exagon Furtive NIO EP9 L,t";"num RS E.tron
* EVs are introduced in all e everno g 16 g s> = -
e < Oeme MEs Tesio Mocel L rette
se g me ntS Sedans CODA EV i"& ~Mun¢(\ yg
Honda Clarity &- BAIC iu:oo‘
JAC 1EV4 Rensult Fluence BYD o5
. R‘"B’ Punddi a ‘mw 13
BlueOn “'_? SCel VW e.Golf Chevy Bolt
* Range up to sookm Hatchbacks =2 .
Ford Focus Nissan u::”m & a Reneult Zoe ZE Nissan Leaf 2°

ST gMwminie
-

Flat 500¢ s ww
« All major brands come with e | B T,

Kandl Pands aSmm ﬁ”‘ Bollore
BEV (fully electric) models et e 2018

. -l‘vo ic]
Small vans 1tasen V200 .:.'; ’:‘;ﬂ'”"
Peugeot Partner  wy  bop T ChangAn EM80
’ Q—m M8 Vi a Renault Kangoo
‘ 0 50 100 150 200 250 300 3

67 Michael Liebreich Bloomberg New Energy Finance Summit, 25 April 2017 @mliebreich



o

Vehicle cost of ownership

Developments electric mobility

$45,000

$40,000

$35,000

$30,000

$25,000

FINANCIAL INCENTIVES

COMPLEMENTARY POLICY, INFRASTRUCTURE DEPLOYMENT

REGULATORY PERFORMANCE STANDARDS

== BEV-200
== BEV-150
== BEV-100
. 240kmrange =« |CE

320km range

- o o= o5 SPE——__ ¢

ICE 160km range

2017 2018 2019 2020 2021 2022 2023 2024 2025

Source: ICCT
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Developments electric mobility

Charging locations

Public charging

Fast charging

On street, shared
with other EV
drivers

Mostly done
along the
highway

At home or work

Semi-public

At shopping
areas,
supermarkets,
parking garages,
etc.

14



Developments electric mobility

Charging point fitted in environment and speed up

15



Three ways to...

Save cost with Smart Charging

S g



Best practice charging in
parking facilities

Base charging solution on energy
consumption building, not the other
way around.

Smart charging is an umbrella term,
select the best functional solution.

Plan ahead and be ready for future
demand




Best practice charging in

Challenge the market for user friendly
solutions.

parking facilities

Smaller organisations: optimize
knowhow and position by a combined
tender.

o




Save cost by charging smart

Energy consumption & charging solution

Energy use on a connection in parking
deck of an office building on a typical

©

35
30
25
20
15
10

00:00

01:00
02:00

03:00

04:00

05:00

06:00

07:00

|

08:00

09:00

10:00
11:00
12:00

13:00

day

14:00

15:00

16:00

17:00

18:00

19:00

20:00
21:00
22:00

23:00

19



Trends & developments

Problem: Charging peaks cause imbalance and high energy costs in buildings

* Energy in buildings shows *  Possibly combined solar energy
consumption peak in morning production is low

* Charging of EVs peaks at the same
moment

0w

Result:

» High costs grid connection due
too peak demand

» Suboptimal use of energy
during day

Typical energyconsumption in a building, during the day

20
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Save cost by charging smart

Energy consumption & charging solution

* Uncontrolled charging: ¢ Chances smart charging:
» as soon as the EV arrives, the » Optimize available grid capacity
charging starts » Respond to fluctuating energy
» Usually a full battery is needed later prices
in the day » Prioritise between vehicles

» Make (better) use of locally
___Uncontrolled
charging generated renewable energy
» Trade on energy markets

Power (W)

’ Time ’

Start Need for ful 2
charging battery ]



Best practice charging in
parking facilities

Base charging solution on energy
consumption building, not the other
way around.

Smart charging is an umbrella term,
select the best functional solution.

Plan ahead and be ready for future
demand




Save cost by charging smart

Smart charging: controlling charging behavior

1. Load balancing 2. Dynamic load balancing

Delayed
e  Timing charging

llllllllllllllllllllllllll

ower (W)

P

Influencing

mm Speed charging
speeds | i IEEEE i T
Bi-directional = :
= Direction charging ) ) -mg
(V2G) & 4 @

©
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Save cost by charging smart

More chargepoints on the same grid connection

Local load balancing: Dynamic load balancing:
Smart R A ':.'.'.'_'.'_'.'.'.-.'.°.'.:'.-_'.°.'.:'.‘_'.°_'.°.'.'_°.°_'.-.°.'_'.-.'.
Charging ...Q...............l................. .......................................................

S 0 ~
/

I

I 000 e e i o e e e ~
: Smart Charging: local load balancing

I

1

I

I

1

| »

I - Charging ‘ ‘ ‘ m m ‘ ‘H‘ o=

I Main

. distribution distribution —
\\ _________________________________________ -’

[ ——
B ———



Best practice charging in
parking facilities

Base charging solution on energy
consumption building, not the other
way around.

Smart charging is an umbrella term,
select the best functional solution.

Plan ahead and be ready for future
demand




Steps for charging infrastructure in parking facility

: Design and : :
Charging calculate Weigh variants

infrastructure ) and make a
technical

variants : choice
execution

Growth scenario
electric
transport

Establish
principles
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Main variables for parking facilities

1. % Installed charging points at completion

4

]

2. % prepared charging points

4

3. Maximum charging capacity per charging point

)

4. Number of EVs charged a the same time

27



Saving costs by charging smart

Conclusions
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Based on case specific data the most cost efficient solution is determined

Current

trends show
challenges

From challenge to solution

e EV-adoption, local energy use &
renewable energy = sub-optimal
utilization of capacity

Smart
charging
solutions

e Smart charging can be used to respond to
these developments in innovative ways

Elaboration » Based on customer specific data
for the * Selection of most relevant strategy
customer * Concrete elaboration to realize
savings

29



Approach to the realization of charging infrastructure

Process: charging infrastructure in line with own objectives

Preperations Selection Evaluation

Evaluation

Assesment
offers

Workshops with | Requirements
project team and contract-
documentation

v

A

* EV growth forecasts and scalability

* Prevent vendor lock-in versus partnership

* Charging points own terrain versus public and
home chargin - e

* Energy maiaggement and linking sustainable v' Cost-efficiént
energy v" Future-proof

* Business case

30
30



o

Anticipate the growth of electric mobility

* The adoption of Electric Vehicles will grow quickly
" > £4.000.000 EVs worldwide, more charging locations needed

= As prices are going down, more models introduced and range extended

= Include EV parking facilities in design and construction
= EVis not only a choice about charging points, but about the energy system
= Create ascaling plan from the start (this saves a lot of costs and effort)

% o o ﬁa‘

31



ainable mobility

A £/CONSULT

Amsterdam
Overtoom 60-4

1054 HK Amsterdam

Antwerpen

Kerkstraat 19

2060 Antwerpen
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Strategisch advies en project management

Overzicht markt en technische mogelijkheden laadinfrastructuur

Home charging
premium OEM

Den Haag, Binnenhof Den Haag, NATO-
complex

Den Haag, Raamweg 47  Doorn, Park Huis Doorn

Laadinfra > 8o objecten
Rijksvastgoedbedrijf

X
>

Laadinfra bestelbussen
PostNL en Ahold

33
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Modellen en prognoses

Inpassing laadinfrastructuur in omgeving en elektriciteitsnet

Transport demand

Urban planning

$

A

Electricity grid

Weloverwogen keuze
voor elektrische
bussen op basis 3-
lagenmodel

EV prognose atlas en
plankaarten voor de
uvitrol van openbare

laadinfrastructuur

Smart charging
models voor UKPN

34



Uitgangspunten lopende aanbesteding laadpunten

Opdracht RVB * Laadpunten voor 4% van de parkeerplaatsen bij Rijkskantoren

Doel RVB iy * Accommoderen doel Rijk: in 2020 20% van dienstauto’s
elektrisch

* Laadpunten voor 4% parkeerplaatsen bij Rijkskantoren en op
parkeerplaatsen van andere Rijksgebouwen

* Realisatie slimme laadpunten, beheer & onderhoud, app voor
gebruikers, verrekening, monitoring en overige dienstverlening

* Overname bestaande laadpunten

* Innovatiegebouw en jaarlijkse innovatie

Scope
aanbesteding in
twee percelen

In NL nu
18.0000
openbare en

Scope * 15 Rijksonderdelen
aanbesteding in * 2percelen
aantallen * Circa 2.000 laadpunten

17.000
semipublieke
laadpunten

35



KPIs lopende aanbesteding laadpunten

Uniformiteit maar ook
klanttevredenheid
gebruikersgroepen

&

Inpassing structuur Rijk en

beheersbaar contract

4

Toekomstbestendig en
uvitbreidbare oplossing

69

* 2 percelen: 1e voor RK en 2e
voor Specialties

* Herzieningsclausule voor
aanvullende functionele
wensen gebruikersgroepen

Strikte geschiktheidseisen
Customished dashboards
voor verschillende
gebruikersgroepen
Marktconform tarief
bezoekers en voordelig
tarief dienstauto’s

Laadopstelling gemakkelijk
uit te breiden

Slimme onderlinge verdeling
(load balancing) en gereed
voor dynamic load balancing
Pilot gebouw met
innovatieve toepassing
Jaarlijks innovatievoorstel

36



Lovaharen
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Charging strategies
EV-forcast and simulation

* Goal: provide insight in the future demand for
charging infrastructure — performing case studies of
EV adoption and local impact.

* Users: Cities/municipalities, charge point operators,
grid operators, project developers, OEMs.

 Data: geographic, socio-demographic, car-
ownership, EV developments and purchase
behaviour.

37
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Charging strategies

EV-forecast and simulation

Optional location
public charging point
Municipality will be
opmartingen Geventer able to alter and

& e locate voorstel \ comment on locations.
* reactie c0 gapiande lcate y

SPOL_Overijenel_Daventer
Magesx iaadpier
M3qetses 220sax

Msgesme seetader

ex oo

Ovenge oprasng

Behoete san openbare wadpalen in 2020

\)  tetaie tehcene aan spenbare ladpsien in

\ ® \ R
\ \ «
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7 Adege
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) S o B SUISENS s M M vor e 2 > % of EV in total 2025
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N e riders ender bemoners in 2020 - opetace rumte > % private driveway

> Number of EV-drivers, public and

v iders encer feenzen s 2020 it

v rider onder forerzen in 2030 - cpertare rumes private charging need
- Residents,

v riders ender barsabers in 2030 _ Commuters

e Fiders nour barsebers < 2030 - cpentars naeme
- Visitors

Betcafin man spebace lasdnsien 2020 > Need for public charging stations 2020
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