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New Zealand is ‘down under' in the Pacific and a3
long way from most places
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Vector is New Zealand's largest energy portfolio business

* Operatesin NZ, Australia and the Pacific

* Listed on the New Zealand stock exchange, with a market capitalisation of $4.4b NZD

V

vector w vector
electricity gas

REGULATED 60%

vector vector vector

metering ongas fibre

UNREGULATED 40%

services

vector w vector
powersmart technology




Auckland Electricity Network

mm /M people & 595k connections

mm Crowth 2% per annum since 2000

19,000 km of network

mm |, /OOMW peak load (winter)

mm .5 light vehicles

e 231% homes on HWLC tariff
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Pre-trial modelling — starting point
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vector 2050 peak demand forecast with 1.3M light-duty EVs in Auckland



Pre-trial modelling - significant network
Investment required if EV unmanagead
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3 /1 vector 2050 peak demand forecast with 1.3M light-duty EVs in Auckland



Pre-trial modelling — Optimising EV charging can
mMaterially reduce network capacity requirements

Unmanaged Smart
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Recruitment & profiling of trialists

“|V// Vector Limited s 60%

\
vector Justnow - Q@

Are you an EV owner keen to help shape the future of EV charging in Drive more than 200 kms per week
Auckland? Register your interest in Vector’'s EV charging study: Selected

participants will receive a 7kW smart EV charger installed at their home for
free. See more <Link> ¥ (y
- | 95%

Vector({

| Charge athomeat least weekly
TAKE PART IN OUR
EV CHARGING STURY

~y
200 Live closetoa publiccharging station

trialists
oo

Mostly use or exclusively use their EV

oy

WVector
Are on a TOU retail tariff




What does the equipment [ook like?

vector Charger Installations at trialist premises

*d Charge Point

Home Charger 2

Charging

2.98 %

1 will need your chasge point
8 can be found on the side of

16.56 km $0.82

00:50 3.58 kW

EVNEX Mobile App
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Overview of the setup
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Algorithms
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charger data

@ = public internet

D = mobile app
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Real customer feedback drives design

'| Establish reference
. charging behaviour

OBSERVE

2 ldentify managed charging
. levelsaffecting customer

acceptability with fixed
charging limits

TEST

3 Mmaintain customer
satisfaction & optimise
’ network outcomes O pTl M | S E

with smart charging

w vector

Always limited

5pm-9pm 20% or 35% during
Mon -Thu  of max capacity managed
period

Static: Control schedule is
5pm-12am 20-100% set a day ahead

Mon —Thu of max Capacity Dynamlc RT feedback to
optimise every 20 min
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Three dominant charging behaviours

less than 5 hours
1500
Day-time chargers 1000
0
between 5 and 11 hours

— 1500
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Before-bed chargers 3 1000

O 500 .
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more than 11 hours

1500

1000
After-work chargers 500

0

00:00  04:00  08:00  12:00  16:00  20:00  24:00
wvector Plug in time



Three dominant charging behaviours

[l Delayed with on-board timer
B Charge immediately

less than 5 hours

et N

between 5 and 11 hours

Plug-in duration

1500

Less than 5 hours

Between 5 and 11 hours

il
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more than 11 hours

More than 11 hours

0 25 50 75 100
Percent by plug-in duration category 0

00:00 04:00 08:00 12:00 16:00 20:00 24:00
wVector Plug in time



Potential for charging flexibility is large

EVs are actively charging between 3-4
hours per session on average.

Longer sessions support shifted charging
for flexibility while still delivering a full
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: vehicle charge.
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| MW Charging

| MW Plugged in, not charging
|
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|
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Unmanaged Charging Session Example

Charging NOT Charging, Connected

| |

| | f f ?

I I EV EV Reaches EV

I I Plugged In Full Charge Unplugged
I
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We have built a better understanding of the OBSERVE

diversity that occurs with increasing volumes of EVs

LV network
MV network

For a networkwith1 EV
charger of 7kW, we need
a 7kW network

W After Diversity Max. Demand per EV

J

; - ™

For a network with 100
EV chargers of 7kW, we
only need TOOkW
capacity (Tkw*100)

i

/

ADMD (kW / EV)

For a network with10 EV
chargers of 7kW, we
need a 10*3kW=30kW of
network capacity

—_

wvector 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Number of chargers 18






oW charging management affects
customer satisfaction
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oW charging management affects
customer satisfaction
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Customer
Satisfaction

oW charging management affects
customer satisfaction
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OPTIMISE
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Smart charging algorithms in action OPTIMISE
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Smart charging algorithms in action OPTIMISE
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Smart charging algorithms in action OPTIMISE
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control

Static Dynamic
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Summary of Key Findings

Customers are using EV on-board  Access to smart meter data
and EV registration data will

timers to delay the start of el . . |
: . . elp networks manage early
charging until 9pm. This risks adoption on the LV network

creating secondary peaks

Smart charging can
successfully reduce peak
demand, while keeping
customers very satisfied

Network impacts are lower
than expected on MV/HV.
LV impact will be more
pronounced as loads less

vector  iversified.

0,

Flexibility to shift charging is
available for charging sessions
longer than 4 hours

Coordination with demand
flexibility programmes will be
needed (e.g. HWLC)

Integrate learning into
business processes
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