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uYilo eMobility Technology Innovation Programme

« |nitiated in 2013, a national multi-stakeholder technology development
programme to support the creation of products and services for the
e-Mobility industry

» Provide Engineering Services, Specialised Facilities, Seed Funding
« Co-ordinate e-Mobility Projects and Initiatives

« Seeks to create multi-disciplinary teams that encompass academia,
industry and government to support the EV industry in South Africa
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Electric Mobility (e-Mobility)

WHAT?

« Electric Mobility (e-mobility) refers to the use of electric drive for the
fulfilment of different individual mobility needs

WHY?

* Reduction of Green House Gas (GHG) emissions — culprit in global
warming; and to stabilize human-induced climate change

* Achieve energy independence — transition from oil and coal towards
sustainable technologies such as wind and solar

HOW?

* Innovative Electric Mobility solutions
« Convenient charging infrastructure
 Smart grid interface

« Efficient energy management
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e-Mobility variations

Human transporter - e-bicycle - electric motorcycles - personal mobility vehicle - purpose built
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Residential Garage:

Reduces charging time
by 50% over level |
charging solutions.

oose the color of your energy!

Source: Schneider Electric

Fast-charging
Stations:

Charge 80% of the

battery in less than
30 minutes

Private Company
Parking:

Free or pay-per-use
services for employess
and visitors.

g

A Public Parking
Garage:

S—7505d Convenient public
charging solutions aleng
with payment options.

7

Retail Parking Lots:

User identification to
ensure only authorized
customers have acoess
to charging stations.

1 Public Parking:

W Public charging provides
easy access to recharge
vehicles, combining
parking and charging

¥ g Y facilities in the same
Energy management 4 - b Y infrastructure.
and remote monitoring = 2 g .
capability in one

complete solution.

Fleet Charging:
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e-Mobility Infrastructure

UK'’s Electric Vehicle highway Battery Swap Stations
charging lanes

Source: Highways England Source: Phoenix Contact

Dynamic Wireless Power Transfer (DWPT) Port city of Qingdao, China, battery
systems on the units of over 40 buses are replaced two
Strategic Road Network (SRN or three times each day
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Vehicle-to-Home (V2H) technologies

BENEFITS FOR EV USERS

VG

Source: Nissan E/ lower snergy price

S

increased security from Mackouts

PGS Specification

Rated Output SRW
Control System _Sine Wave PWM Method
Systemn Output  Single phase 3-line 200V

Internet /
Consumer Portal
and Building EMS

"/ Distributed Generation
& Energy Storage

I l Interior Systems.
Body Materials )
Crash Systems —  Dynamic
Systems Control /

Utility Window Materials Data Management

Commmunications - 5 \?
* P)

&Smart Grid
> S~ Power Electronics Smart Phone
Generators Connectivity

LED Lighting

Charge Port / Motors
Control Interface

Battery
Recycling

Transmissions
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e-Mobility Technologies

Battery Recycling . Energy Generation
0 T ¥ Smart Grids
ED B Charging
y @ I Infrastructure
Battery Second Life
v
Service
Integrate and
accelerate development and
commercialisation of various ;
technology areas Standards
Apps
P —/ Battery Technology
.\\\-AA’, v
Connectivity

Components

I
Mobility Options
Electric Vehicles

Source: P3 Engineering (Pty) Ltd
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uYilo’s Multi-Departmental Approach

2P transport

Transport
REFUBLIC OF SOUTH AFRICA

islation through NRCS
Leg g Advise DOT on relevant

plugs and Charging
Protocols;
uYilo development of
standards required for
infrastructure

T4 the dti Collaborative project

| | Depamens to meet KPA (such as
REPUBLIC OF SOUTH AFRICA infrastructure
development &

Drivers of EV Industry in SA storage technologies)

through roadmap uYilo responsible for

Incentives; Supplier
Development; Infrastructure
Planning & Development;
Market stimulation

execution

science

& technology
Dapastmant:

Soiance and Technology
REFUBLIC OF SOUTH AFRICA

Support Primary Research
Energy storage & advance
propulsion

Research Pipe to be
Commercialised
Storage Testing Centre
{can become hub in
Energy Storage
Programme) & Other
Engineering Services

o

ene! gz

R =

sanedi

loint projects to
promote low
carbon mobility

LYiL

Technology Innovation
Small scale Demonstrations;
R&D; Engineering Services &

Co-ordination

Champion for eMobility

1

REPUBLLIC OF SOUTH AFRICA

/ N\
-
ZA .
NEvRRy Rt Er e .
e environmental affairs
— E el Aflas

Awareness Creation
Demonstration Network

Business models,
services ad products
for funding by IDC

2DIDC

Industrial Development Corporation
Funding for new EV Enterprise
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uYilo Activities

1. Battery Testing Centre
2. EV Systems lab for component support
3. Live Testing Environment for Demonstrations and R&D

« Electric Vehicle Infrastructure Alliance (EVIA)

Public Private Sector consortium to shape and stimulate the local EV environment which
seeks to avoid fragmentation

« SABS working group representation

EV charging standards
Battery systems

 uYilo Kick Start Fund

An agile mechanisms to fund demonstration, product development or research in:
U Battery Storage
O Charging Networks
U Niche EV Components
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Activities

Battery Testing Laboratory

Testing Laboratory

TO0O

National accredited testing services — SANS Approved; ISO 17025
Lead acid battery testing

Material characterization services

Research opportunities into novel batteries and related materials
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Battery Testing Laboratory

Independent Battery testing laboratory facility - a national accredited facility to
support energy storage solutions across a wide range applications

Equipment:

* Bitrode 0-18V Battery cycle tester (16 x 100A channels)

*  Water baths testing (up to 80°C)

*  Freezer unit (-40°C)

«  Bitrode high rate discharger (2,000A)

«  Vibration table for up 15-30 kg battery with 30 m.s? at 35Hz

* Inert atmospheric glove box

Expansion to li-ion cell testing -
* Li-ion Cell Tester : ﬁ
U

. Li-ion Button Cell Tester

. Environmental Chambers
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Battery Technology Research Activities

Cathode material used in Li-ion batteries (PhD)

Positive plate lead dioxide material in lead acid batteries (M Level)

Carbon based additives to the negative plate of the lead acid battery (M Level)
Construction of Aluminum-Air battery

Influence of magnetic fields on electrolyte in lead-acid batteries

(%)
LYILO

E-MOBILITY PROGRAMME

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn




EV Systems Laboratory

Objectives

* Provide a platform to facilitate EV compatibility with products from a
variety of global suppliers

« Support from component level to the vehicle system level
« Evaluate current and future technologies for EV components
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EV Technology Research Activities

Development of convenience charger with vehicle pilot control for Leaf

EV simulator for commissioning of charge stations

A modular, portable, li-ion battery pack with bms (48V)

OCPP protocol implementation onto an in-house developed charge station
Live vehicle fleet management platform for the uYilo EV fleet

Mobile app for fleet vehicles

ny gl exl 11:16

Start Time End Time

Start SOC End SOC

Start Mileage End Mileage

CANCEL START
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Live Testing Environment (LTE)

Objectives
« Simulator for the EV ecosystem

« Consists of EV fleets, various charging stations, IT backbone for data
aggregator and other supporting systems

« Creating a collaborative platform for all players
« Demonstrate practical issues on standard interfaces for integration
* Field Testing Programme (OEM EVs, micro EVs & e-bikes)

« Renewable energy micro-grid for charging EV’s
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LTE Projects

* Field Testing Programme — Nissan SA

« Demonstrate micro EV uses — Imperial Green Mobility, NMMU

« Demonstrate EVs off-road — Shamwari, SANEDI, Imperial Green Mobility
« Solar charging e-Bike fleet sharing — tracking, reservation
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EV Battery Solutions

compon_ent > Cell’ > Module > Pack_ > A Vehic_lf > Reuse and > Second Life fOl‘ e'eCtriC'VEhiCIG batteries
! Following use In electric cars, lithium-ions batteries are reused for @ BOSCH

recycling
0] s el e B o

Manufacture of ! Production and ! Configuration of ' Installation of 'l ration of ' Use during ' Battery reuse;
anode and cath- ! assembly of sin- ! cells into larger ! modules to- ! the battery pack ! ified |n—veh|ce ! deconstruction
ode active mate- ! gle cells ! modules that ! gether with sys- !into the vehicle ! battery lifetime ' and cleaning
rials, binder, ' ! include some ‘ tems that man- ! structure, inclug-!

! preparatory to

electrolyte,and ! ' electronic man- e er, 1ing the batte ! ! recycling of ma-
separatgtl"e ! agement ' cl am and ! ca% hErRt ) e The e ectricity m these
! !temperature ! (connectors, ! ponents 1 Rec yc le ) large batteries s used for
instance for grid stabiizaticn.

: plugs, mounts)

Az the end of its lifacyc e in
an electric car, the ballery
Source: BCG analysis. is still valuable.

* Recycling

This is the actual recycling if li-ion cell chemistry

® Ref ab rc ate . The battery modules are megrated

in the staticnary storage system.

This involves dismantling the EV battery packs,

.
“ecocssnnens Bonoaw

assessing each cell, then remanufacturing a '\

reconditioned battery pack e m——— ﬁ
testad and reassembled. »
*

* Reuse Source: Charged EV

&
=
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g
~
:
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g

This involves using EV battery packs for grid storage application
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Smart Cities

CITIES AROUND THE WORLD ARE PLANNING A REVOLUTION IN THE
NEXT 10 YEARS

SMART Buildings: Atleast 50%
of buildings wil be Groen and
Intelligent built with BIPV
Around 20% of tho butliings wil
be Net Zero Buildings

SMART Technology: inteligent
Communication Systoms
and Car on a Smgle Wircloss IT

SMART GRID:
Infrastructure 1o Enable

Y
----- =
\ u
X
.

Satellite Towns: Main City
Contre will Morgo with
Several Sakiite Towns 1o

form ONE BIG MEGA CITY SMART Cars: Ateast 10% of Cars

will be ERcuic Vehicles, Flee Fast
Charging Stations at every half mile

Source: Google images

e-Mobility holds great promise for economic growth
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Thank You
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GREEN MOBILITY
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http://www.uyilo.org.za/

