Smart charging
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Proud to be GreenFlux

Leader in EV smart charging solutions

20.000 connected charge points | :
61.000 drivers
Accessto 1 ()0 .00+ charge stations in Europe

Supporting 1.000.000+ drivers to use our customers’ stations
International customers in 20+ countries
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What Is smart
charging?
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Why do you do smart charging?

{1 UHNI

GRID DYNAMIC USER LOCAL
CONSTRAINTS ENERGY PRICES REQUIREMENTS RENEWABLE ENERGY
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How do we do It
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How do we do It STEP 1

We set the available capacity over time

Power

Max kW

fime Greenklygx:



How do we do It STEP 2

We distribute energy over time

Power

Max kW

fime Greenklgx
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How do we do it
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Use case

Head office of the largest
Dutch grid operator

ENEXIS

NETBEHEER

2013: 16 chargers at 250A
2018: 100 chargers at 400A

Smart charging saved ~€250.000
on infrastructural costs

Smart charging is active ~10%
of the time, resulting in a 90%
higher charge rate for an EV

Greenklyx:




14 GreenFlux Smart Charging

_|_

O
(e
&
=
O
S
=
O
L

local

Maximum

grid capacity

Available capacity

to charge electric
vehicles with

Electricity load on
local grid that is
not caused by

electric vehicles

000t TT

005201

00560

005180
00:0Z-80
005540
000E- LD
00:50°L0
000+ 90
005190
000550
005250
000050
0050
0001 +0
005 ED
00:0Z-€0
005520
000E°Z0
00:50CZ0
0004~ TO
00:ST:T0
000S-00
00:SZ-00
000000




15 GreenFlux Smart Charging

Use case

Electric Nation Project ELECTRIC
VEHICLE
ELECTRIC | &y,
NATION
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Use case

Electric Nation Project

673 participants
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YOUR
ELECTRIC
VEHICLE
ELECTRIC ‘
NATION

m Electric only (BEV)

Plug in Hybrid Electric Vehicle (PHEV)

m Range extender (REX)

. _
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Electric Nation

Households come first
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Electric Nation

Households come first
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Greenklyx:
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ELECTRIC
NATION
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2nd jteration

GreenklgX;

Smart charging

ng

f t@f
High Priority

‘ \ Smart charging

Request a higher priority for this charge
session. Your request should become active
within 15 minutes.

‘ \ LOG OUT HIGH PRIORITY

Medium Priority

Low Priority
bl i) o]
Home About Contact

Greenklyx;




Electric Nation

project learnings

Smart charging can be a challenge

1. Most Data is not available,
so algorithms must do without

—9

O

4. Possible network failure
requires fallback scenario’s

L~
X Iy
2. Some cars do not respond
to smart charging signals

i,

5. Data costs can ruin
your business case

29 GreenFlux Smart Charging

3. Some cars
are on timers

S

6. Limited bandwidth
with 2G
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Electric Nation
Project Learnings



Demand management is technically feasible,
and acceptable to the majority of participants.
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Satisfaction with current charging arrangement

Trial 2% -
Trial 1 3% -

1to4 m5t07 8,9and 10

Trial 2

Baseline




Data from smart chargers can provide
a strong data source for building an
evidence base for future developments.

Data shows there is a ot of flexibility
in EV charging.




Informing and empowering EV-drivers
Is essential and it needs to be easy.
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" # Tropenmuseum . * Tropenmuseum

Settings

Linneausstraat 2, 1092 (K, Amsterdam Linneausstraat 2, 1092 CK, Amsterdam

4@ Alles super. Mobile Pay v RFID v %) Charging on con. EPP001022-1

Measuring system
started on Monday, 21-05-2019 @ 14:20

@ Alles super.

© il,
04:34:56 41 kWh

Charging
Start charging on QR scan
Payment methods

. o1¢%
ade yot

Louie Louie
@ Tropenmuseum ,qe0®™

Pause charging on peak tariffs

* Flnd Chargers Peak tariff start time
* Smart charging
* Roaming and Paying

&= s
SN nlll

EPP001311-1 ‘\ Kokkk kkkk hkkk 1234
@ 22kw - AC - fast mastercara

EPP001311-2 @
@ 22kw-AC - fast available Support

A * 82 G o

Favorites Scan QR Sessions Settings

A * 5 G @

Scan QR Sessions Settings

CHARGE4
ASSISTD The best apps never leave the pocket CraF



Trial data shows that Time of Use incentives
appear to be highly effective at moving
demand away from the evening peak.

The right incentive is crucial though.
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Time of Use tariffs

Distribution of Start of Charging Times - ToU (Trial 3) compared to non-ToU - Weekday
(GreenFlux)

30%
25%
20%
15%
10%

II||I|||||I..ulllllllllllllllll II Il

0%

% of Charge Events Staring Charging In Each Hour

\) ) O \ Q Q O O O ! O N N N O N O \ Q Q N O O

N O AN} O o9 O ) AN ._ A\ O o OO O ) O Q Q A\ AR

ST PTF P E QT F A TR R PR RS T T
Hour Beginning

M Outside of Trial 3 (no ToU) B Trial 3 (with ToU)




38 GreenFlux Smart Charging n—

Time of Use tariffs

GreenFlux - Managed Weekday Group Demand (90th Percentile) - Comparing Trial 3 (ToU)
with Winter Trial 1 (no ToU)
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Time of Use tariffs

GreenFlux - Managed Weekday Group Demand (90th Percentile) - Comparing Trial 3 (ToU)
with Winter Trial 1 (no ToU)
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—Trial 3 {with ToU) (90th Percentile) —Winter Trial 1 (no ToU) {90th Percentile)




What we now offer

Grid limitations

| LD
Wnolesale Aﬂ% : — g—
u—| u)g/ ﬁ

v

Fixed discount / free charger /
saving for towels ...
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Switching to event-based algorithms

Summary Allocation: Responding directly to events:

—_— * Start of charge session

* Stop of charge session

* EV nearly full

° EV full

* High priority request from driver

* High priority request from charger

~ DC charger starting a session

F * Sudden change in available capacity
* New setpoint from energy supplier

N GPY BN GPXROOCD.. N GPRDDR.. sl ° New setpoint from TSO

|146 |142 |64




We can apply all of this TODAY
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Why do you do smart charging?

{1 UHNI

GRID DYNAMIC USER LOCAL
CONSTRAINTS ENERGY PRICES REQUIREMENTS RENEWABLE ENERGY
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input
ﬂ input ‘
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nico.spoelstra@greenflux.com
+31 6 211 96 181

Smart charging

~

OR LEASE  §.
I 869 8000,

www.greenflux.com
info@greenflux.com

Project summary: https.//Www.Westernpoweres awnloads/64369

e


https://www.westernpower.co.uk/downloads/64369

