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Three deSignS &q Stellenbosch
A depot with 500 kVA spare grid capacity

Capital cost
Building approach: fast fast charging, PV, battery AoutREOm
chargers, solar and batteries. Smart slow Changing- R6.5 to 12m
About R50m for 30 to 40 St slow chardin
vehicles. harging R13 to 31m
Smart slow Charglng: Pne Vehicles charged per night
controller on the existing Bulding approach I 30 10 40
connection. R6.5 to 12m for fast charging, PV, battery
1 40 tO 1 80 Veh]CleS. Smart slow charging _ 140 to 180
Smart slow charging with PV: Smart slow charging _ 140 to 180
solar to cover the fleet’s with PV
annual energy. R13 to 31_m, Capital cost per vehicle
the same 140 to 180 vehicles. Building appmach_ 213m to 1.7m
fast charging, PV, battery ' '

0 ] . Smart slow charging I R36k to 86k
O The difference isn’t the technology. |
N Smart slow charging I R90K to 175k

It’s the numbers used to size it. with PV
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Borrowed numbers @l Stellenbosch

Most fleet decisions are sized on someone else’s numbers
(and world views)

UNIVERSITEIT
What the vehicle does What the data shows
South Africa's first electric minibus taxi Cape Town minibus taxi tracking

Masked
Brochure l 196 to 211 km 05:00 to 20:00 - 111 km

about a third lower

-

middle half of trips: 134 to 182 km

100 120 140 160 180 200 220 240 260 0 50 100 150 200
Range per charge at 80% depth of discharge (km) Median daily distance per taxi (km)
. L] [ L] ’
SAY Even real data misleads if it doesn’t show

<= how, when and where the fleet actually operates
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The intelligent fleet

Connect the assets, understand the data, then decide

Towards 2030
How much When to How to run
capacity charge the depot

Connect: vehicles,

chargers and the site Decide
meter talk to one the value
controller

Understand: telematics,
charging logs and tariffs  ynderstand
become one picture one picture

Decide: which vehicle,
which trip, when to
charge, what to buy next __

The controller, not the  theasses
charger, is the asset.

\.l

Which vehicles

to replace

Meter and
time-of-use tariff

Trip and energy data ST Lo

] { Chargers

Q Every decision on the next four slides comes from this one picture.

Site connection

CAN and telematics (optional PV, battery)

Stellenbosch
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Driver app

Home charging

and V2G

Public transport
integration
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Which vehicles first @l Stellenbosch
Replace by duty cycle, not by class or age

An electric sedan covers Range on a 20 to 80% charge 570
o of days
57% of days; Sedan

31% of days 160km

a minibus or bakkie 31% Minibus or bakkie

120 km

Minibus charged to 100%:
80% of days

Long tail: send to an ICE
or pool vehicle

Charge to full on the long
days, and the minibus share
rises to 80%.

0 50 100 150 200 250 300 350
Daily distance per vehicle (km)

- You don’t need every EV to do every day.
v You need the right vehicle on the right trip.

Assumed daily distance (mean 150 km) from Electric Mobility Lab depot design for WCG Government Motor Transport (2026);
range on a 20 to 80% charge at design consumption (150 and 350 Wh/km).
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The grid you already have @l

Thirteen hours of standing time is the real resource

Charge all night

500 kVA spare at the site; use 85% = 400
425 kVA : 200 L about 180 vehicles
Vehicles parked 17:00 to 06:00 0

One controller rotates 7 kW
chargers so the total never exceeds

Avoid the evening peak

the limit oo

400 Citypeak
About 180 vehicles a night, or 140 £ 153010 bout 140 vehicl
e ) . ] apou venicies
avoiding the evening peak tariff -
0

15:00 18:00 21:00 00:00 03:00 06:00
Vehicles parked 17:00 to 06:00

O Charging is the most flexible load a site will ever have.
= Fit it into the grid; don’t build around it.

Stellenbosch
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Spare capacity
500 kVA

85% used
425 kVA

Spare capacity
500 kVA

85% used
425 kVA

09:00
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Digital twin: the vehicle @l Stellenbosch

A fleet average is wrong in the same direction every morning

Golden Arrow electric buses,
Arrowgate depot

596 trips of CAN telematics, GPS,

elevation and weather

When and in what conditions a bus

runs matter more than route

Arrival state of charge predicted

within about 3 points, or 3.5
routes never seen

+8% -

o

shape

Median energy prediction error

on

—8% -

+

B

S
1

—4% |

Fleet-average rate
underestimates demand

4.0% short

Digital twin:

in every window

6.4% over

7.0% over

overestimates demand

Morning peak Daytime Afternoon peak

An average that’s wrong every morning:

under-sizes the depot exactly when buses return.
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Digital twin: the depot @l Stellenbosch

Size chargers and the grid connection before committing capital

EaCh bUS’S energy need (from Layer 1 twin Charging logs (OCPP),

layer 1 ) (CAN telematics) Duty schedules smart-charging limits

When eaCh bUS iS aCtually at the Energy per trip — When each bus — How charging —_ Depot load
dep()t (from dUty SChedUleS) (arrival charge) is at the depot actually happens profile

How the chargers actually behave lmmd against
(from charging logs)

. . . S_ite grid Time-of-use
Gives a depot load profile, tested limit (NMD) tarif
againSt the Site’S gr]d l]m]t and what if: more buses, fewer chargers, shifted chargingl
the tariff

_ : Charger count Grid connection
Test the design on the Next layers: solar PV and battery twins

computer, not on the site.

YA A validated vehicle number isn’t enough.
“=" It has to run through the timetable and the site’s grid limit.
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What it takes @[ Stellenbosch

Three things fleet owners can do now

1 Own the data 2 Bgy outhmes, 3 Build the people
not installations

Write data access into every Specify cost per vehicle Fleet staff who can read the
vehicle and charger charged, not kWp or data, technicians who can
contract: open APIs, CAN chargers. manage controllers and
access, OCPP and ISO Check designs fleet.

15118. independently against your Training before the vehicles
Including the diesel fleet own fleet data before arrive, not after.

you have today. approval.

O- The cheapest kilowatt-hour is the one you didn’t oversize for.
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@l Sinenposeh
Fleet data is infrastructure. =~
Procure it, own it, and use it before you pour concrete.

Acknowledgements: Western Cape Government Motor Transport; Golden Arrow Bus

Services (Gideon Neethling); Sebenza, Lugmaan Ryklief, Joshua Sello, Stephan Lacock,
and colleagues at the Electric N\Oblllty Lab
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