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2 TAFE NSW Electric Vehicle Training Solution 

TAFE NSW acknowledges Aboriginal and Torres Strait 
Islander Peoples as the Traditional Custodians of the Land, 
Rivers and Sea. We acknowledge and pay our respects to the 
Elders; past, present and emerging of all Nations.
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Executive summary

The NSW Government is committed to reaching net zero greenhouse gas (GHG) emissions by 
2050 and achieving net zero public transport emissions is an essential part of this agenda. This 
training solution sets out the TAFE NSW response to the training challenges presented with the 
transition of the NSW bus fleet by 2030 and establishes a pathway to achieve this.

Through wide consultation with the Bus Industry and Government Agencies, TAFE NSW has 
designed a training framework that addresses all workers in the bus industry. The TAFE NSW 
Electric Vehicle training solution is future focused and marks a change in the way that TAFE 
NSW addresses industry skills needs with the introduction of TAFE NSW Microskills. 
TAFE NSW Microskills will be used in parallel with Nationally Recognised Skill Sets, addressing 
training gaps that traditional training packages have missed.

The TAFE NSW Electric Vehicle Training Solution has also been shared with interstate and 
federal training bodies, with the goal of creating a standardised approach to identifying 
workers’ skills over multiple states, leveraging the nationwide reach of the bus manufacturers 
contributing to the training product development.

TAFE NSW has developed several skill sets scheduled for delivery in 2021 for the current 
workforce that services and repairs buses in NSW. This will ensure that the NSW Zero Emission 
Bus fleet is serviced by tradespersons with suitable qualifications, ensuring the safety of the 
NSW commuters.

The TAFE NSW Training Solution will also ensure that our future workforce will be ready for 
the transition to zero emission buses, embedding suitable units of competency in automotive 
apprentice trade courses.

TAFE NSW is committed to working in partnership with industry to deliver industry led and 
customer focused outcomes for our community across the whole of NSW and we encourage 
your feedback on our approach.
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Industry status & background 

Transport for NSW has been set a challenge to transition the full NSW bus fleet of 8,000 
plus buses to Zero Emission Buses by 2030. It is estimated that 20,000 workers in NSW will 
need training to ensure safety in the workplace and gain maximum benefit from the operation 
of Zero Emission Buses. This Training Solution sets out a pathway to train the current and 
future workforce who service and operate diesel and CNG-powered buses and plays a key 
role in the NSW Government and Transport for NSW commitment to transition the transport 
sector to net zero greenhouse gas emissions by 2050.

Image: Busways

Increasing demand
Global demand for Electric vehicles has increased dramatically, 
with total stock reaching over 10 million in 2020 compared to 
less than 20,000 in 2010, with battery electric models driving the 
expansion (International Energy Agency, 2020).
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NSW transport emissions profile

In its current state, the transport sector represents one of the fastest growing sources of 
greenhouse gas emissions globally and accounts for 20% of NSW carbon dioxide emissions.

Public Transport 
Direct Emissions 

8,000
Buses

Transport & Private Vehicle  
on Road Emissions

200,200
Registered Heavy Vehicles

6.6m
Registered Light Vehicles

Commercial Aviation 
and Shipping

490,000
take offs p.a.

The NSW Government’s Electric Vehicle Strategy is expected to increase electric vehicle 
sales to 52% by 2030-31, with most new car sales being Electric vehicles by 2035.

The NSW Government has also committed to transitioning the State’s 8,000 buses 
to Zero Emission Buses (ZEBs). Over 50 Zero Emission Buses were rolled out across 
Sydney in early 2021 in the first phase of this work, helping to reduce air pollution and 
greenhouse gas emissions.
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CO2

Greenhouse gas emissions in NSW

131.6 Mt

of CO2-e in 2016, representing 
25.1% of Australia’s total emissions

CO2

Greenhouse gas emissions are now

18.7%
lower than in 2005
(peaked in 2007)

In 2016, greenhouse gas emissions for NSW were 131.6 
million tonnes CO2-e. Emissions peaked in 2007 and are 
now 18.7% lower than 2005 levels. Emissions have declined 
across most economic sectors, with the exception of 
transport, which has undergone almost uninterrupted growth 
in emissions.*

The NSW Government has also announced specialised 
training to support the introduction of Zero Emission Buses 
in New South Wales, as part of a partnership between TAFE 
NSW and Volvo Bus Australia. This will involve short courses 
to help mechanics upskill in electric vehicle technologies, 
such as working safely with high voltage systems.

The electrification of 
specialised and heavy 
vehicles is also a focus 
for local governments, 
with the trials of electric 
garbage trucks and 
specialised equipment.

Image: Volvo

* Source: www.soe.epa.nsw.gov.au/all-themes/climate-and-air/greenhouse-gas-emissions 
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About the NSW bus fleet 

60%
of buses are run  
by the 20 largest 

operators in Metro  
and Outer Metro.

40%
of buses are run by 
around 500 smaller 
operators, primarily 

in Regional.

The NSW bus fleet is made up of over 8,300 
diesel buses of varying sizes, operated by 
over 500 private contractors across the state.

Half of the state’s buses are in Metro Sydney, 
with the other half spread across Outer Metro 
and Regional areas. Metro and Outer Metro 
contracts tend to be significantly larger than 
regional contracts, due to population density.

The Regional network includes a few 
larger operators with over 100 buses, but is 
primarily made up of small, family-owned 
operators with fewer than five buses. In 
regional areas, school services constitute 
most operations, and given the necessity 
of car ownership in many rural and regional 
areas, regular public transport services tend 
to be limited to larger towns.

Sydney 
Metro 

Delivery 
2021

Kingscliff

Coffs Harbour

Newcastle 
Area

Shell 
Harbour

Albury

Wagga Wagga

Dubbo

Tamworth

Goulburn

TAFE NSW will work 
with metropolitan and 
regional operators to 
ensure appropriate training 
is available to meet 
the specific operating 
requirements across 
regional NSW. The training 
solution sets out an 
approach to start with major 
regional cities, followed by 
larger regional depots.
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Completions of electric vehicle units of competency

0

50

100

150

200

2019

Depower and reinitialise battery electric vehicles

Depower and reinitialise hybrid electric vehicles

2020 2021

* Denotes active students 
due to complete in 2021

Future capacity building for the automotive 
workforce

 ¡ Approximately 500 students per year enrol in the Certificate III in Heavy Vehicle 
apprenticeship and another 250 students enrol in the Certificate III in Automotive Electrical. 

 ¡ By offering electric vehicle units of competencies as optional electives in the following; 
AUR31120 - Certificate III in Heavy Commercial Vehicle Mechanical Technology, 
AUR30320 - Certificate III in Automotive Electrical Technology and AUR30620 - 
Certificate III in Light Vehicle Mechanical Technology, the NSW future workforce will 
have the required skills and knowledge for the accelerated transition to Electric Vehicles 
in 2025.

 ¡ TAFE NSW has capacity to retrain and upskill a further 1,500 existing tradespersons as 
the number of Zero Emission Buses rolled into the network increases.

 ¡ Electric Vehicle Technology Skillsets are available as unique offerings in all NSW regions.
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2022 TAFE NSW electric vehicles training delivery

TAFE NSW has worked closely with bus manufacturers, operators and Transport for NSW to 
develop a training solution that will clearly define workers skills and knowledge relating to 
Zero Emission Buses. 
 
The training solution will include a comprehensive safety management and training 
program, enabling safe transition to Zero Emission Buses and related new technology. 
During the trial of battery Zero Emission Buses in Sydney’s inner west, it was the bus 
operators who led the training, enthusiastically adopting the new solutions.

Training overview

TAFE NSW will enable the Zero Emission Buses transition with Nationally Recognised 
Training and Short Courses. Most courses will be available online for greater accessibility.

LEVEL 1

Baseline training 
requirement for all persons 
working around ZEBs

 ¡ Drivers

 ¡ Yard operations

 ¡ All service and repairers

 ¡ Wheel service

 ¡ Accessory fitters

 ¡ Towing and salvage 

 ¡ Emergency response

LEVEL 2

General Service and 
Maintenance operations

 ¡ Mechanics

 ¡ Auto Electricians 

 ¡ Nationally Recognised 
Skill Sets for existing 
mechanics and auto 
electricians

LEVEL 3

Master Service Technician 
Electric Vehicles

 ¡ For specialist technicians 
involved in diagnosis  
and repairs

 ¡ Brand specific training
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LEVEL 1:  Baseline training
Available online for 
greater accessibility

Module Suitable for Module content may include

Introduction 
to Electric 
Vehicles, 
High Voltage 
Systems and 
Components 

Drivers, 
Supervisors, 
Maintenance 
staff, 
Emergency 
Responders 
and general 
public 

 ¡ Key components of electric vehicles
 ¡ High voltage systems and components
 ¡ Critical safety features of an electric bus
 ¡ Identifying if an electric vehicle is safe to work on

EV Connect 
and 
Disconnect 
Charging 
Systems

Drivers, 
Supervisors, 
Maintenance 
staff and 
Emergency 
Responders

 ¡ Different types of charging devices
 ¡ Safely positioning a vehicle for charging
 ¡ Connecting and disconnecting the charging device
 ¡ Emergency response in relation to vehicle charging

Initial 
Emergency 
Response 
and Salvage 
Operations

Drivers, 
Supervisors, 
Maintenance 
staff, and 
Emergency 
Responders 

 ¡ Initial response actions and assisting evacuation
 ¡ Ensure the electric vehicle is de-powered and safe
 ¡ Vehicle jacking, towing and connecting for recovery
 ¡ Monitor risks and hazards prior to de-commissioning

Safe and 
Energy 
Efficient 
Driving

Drivers, 
Supervisors,  
and 
Maintenance 
staff  

 ¡ Efficient Electric Vehicle Driving vs Conventional 
Power Vehicles

 ¡ Effects of Regenerative Braking
 ¡ Managing Differing Driving Terrain & Load

Manufacturer 
& Model 
familiarisation

Drivers, 
Supervisors,  
and 
Maintenance 
staff 

 ¡ Manufacturer specific introductory training
 ¡ Online and practical training delivery for each 

make and model of vehicle and body combination
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Five level one courses are all new Non-Nationally Recognised products and provide a 
baseline for all workers associated with the operation of Zero Emission Buses. 

1.  Introduction to EV Systems and Components, currently in product development. 
This product is aimed at drivers and yard operations staff and will provide background 
knowledge for service and repairers working around electric vehicles, with pilot delivery 
to commence in October 2021.

2.  Connect and Disconnect Charging Systems – Training on the process to connect and 
disconnect charging systems, different charging systems and connections in the market, 
key safety factors and initial emergency management should an incident arise during the 
charging process.

3.  Emergency Response and Vehicle Salvage – This module will provide essential training 
in identifying electric vehicle hazards, initial emergency response actions, ensuring 
an electric vehicle involved in an accident is de-powered and declared safe, and the 
procedure for towing and moving an inoperable electric vehicle. 

4.  Safe and Energy Efficient Driving Behaviours - Driving zero emission buses is 
different to driving diesel buses and requires specialised training to ensure that the 
benefits of zero emission buses are fully realised. Driver’s training and skill can have 
a substantial effect on a zero-emission bus performance. 

5.  Vehicle Endorsement – There will be several Vehicle Endorsement Microskills developed 
which shall provide specific training to workers who may hold Electric Vehicle units of 
competency. This will ensure that these workers will have the required knowledge to 
work safely around the different types of buses in the depot they work from. Emergency 
workers and salvage operators will also benefit from these TAFE NSW Microskills. 

Module content may include:

 ¡ Overview of the specific vehicle design
 ¡ Walk around identifying safety & operational features

Image: Busways
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LEVEL 2:  Accredited and nationally 
recognised units of competency 

Depower and Reinitialise 
EV (UOC’s)

 ¡ AURETH101 - Depower 
and reinitialise battery 
electric vehicles  

 ¡ AURETH011 - Depower 
and reinitialise hybrid 
electric vehicles

Service and Maintain 
EV (UOC’s)

 ¡ AURETH002 - Service 
and maintain battery 
electric vehicles  

 ¡ AURETH012 - Service 
and maintain electrical 
components in hybrid 
electric vehicles 

Designed for existing 
Mechanics and Auto 
Electricians who service 
and repair electric and 
hybrid electric vehicles

2 hrs online + 2 days face to face, 
including knowledge and skills 
assessment 

Two skill sets will be offered to existing Diesel Mechanics, Auto Electricians, Service 
Technicians and Maintenance personnel.

 ¡ The skill set containing AURETH101 - Depower and reinitialise battery electric vehicles 
and AURETH011 - Depower and reinitialise hybrid electric vehicles, is currently being 
delivered over two days and can also be delivered on site at the depot. This skill set 
will ensure that workers can depower a Zero Emission Bus before work is carried out, 
ensuring safety.

 ¡ The skill set containing AURETH002 - Service and maintain battery electric vehicles 
and AURETH012 - Service and maintain electrical components in hybrid electric 
vehicles will ensure that mechanics who service buses have the skills and knowledge 
to inspect the condition and operation of associated electrical subsystems and 
components on the bus.
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LEVEL 3:  Provide accredited and non-accredited 
training to existing technicians

High Voltage HVAC & 
Ancillaries - Diagnosis, 
Service & Repair

Energy Storage System 
– Diagnosis, Service & 
Repair

DV Converters, Safety 
Interlocks and Complex 
Fault Finding - Diagnosis, 
Service & Repair

Currently specialist 
technicians involved in 
repairs to high voltage 
systems and components.

Pathway to RPL where 
current worker’s knowledge 
and skills are recognised, 
accelerating their progress 
through the training delivery.  

Brand specific, customised 
training contextualised to 
each manufacturer will be 
required for this content.

Pilot trials of Zero 
Emission Buses may 
identify additional areas 
of high level training.

Level 3 will provide accredited and non-accredited training to existing Diesel 
Mechanics, Auto Electricians, Service Technicians and Maintenance personnel. These 
training products will support the industry as more Zero Emission Buses enter service in 
NSW and begin to require fault diagnosis and repairs to the high voltage systems. 

TAFE NSW
Microskills 
contextualisation
Bus Type A

TAFE NSW
Microskills 
contextualisation
Bus Type B

TAFE NSW
Microskills 
contextualisation
Bus Type C

TAFE NSW
Microskills 
contextualisation
Bus Type D

Depower and Reinitialise Electric Vehicle Skill Set / 
Service and Maintain Electric Vehicle Skill Set

Figure 1  At the date of print 
there were seven different 
manufacturers registered 
as panel providers to 
supply Zero Emission Buses 
to Transport for NSW. As 
more buses are added to 
the market, new Microskills 
will be offered, to ensure 
that workers are trained 
and equipped to work 
safely in their workplace.
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EV Future state - trucks, mining, plant & equipment 
While the number of electric vehicles sold in Australia is on the increase, future 
horizons in the electric vehicle space include heavy commercial vehicles, mining, and 
construction equipment.

Gas and diesel trucks are also being converted to Electric Vehicles for both transport and 
mining applications. The TAFE NSW Electric Vehicle Training Solution design is replicable 
and stackable, allowing for additional TAFE Microskills to be built, meeting these new 
markets with new customised products for each market segment.

Hydrogen Ready
The term Zero Emission Buses includes both Battery Electric Buses (BEBs) and Fuel Cell 
Electric Buses (FCEBs). While BEBs encompass an on-board battery pack that is charged using 
electricity, FCEBs utilise an on-board fuel cell stack to create an electrical current from the 
conversion of hydrogen to water.*

Hydrogen 
Fuel Point

Fuel Cell 
Electric Vehicle

Hydrogen Fuel 
Tank

Fuel Cell Stack

Battery

Motor

Battery
Electric Vehicle

Battery

Motor

Charge  
Point

It is expected that the first FCEBs will be trialled in Australia in 2022, and the TAFE NSW 
Electric Vehicle Training Solution has been developed to be swiftly adapted to meet new 
training requirements associated with introduction of FCEBs.

To register your interest in working with TAFE NSW, please complete this form. 

* https://cms.uitp.org/wp/wp-content/uploads/2021/02/UITPANZ-ZEB-Forum-Report-2021.pdf

https://forms.office.com/Pages/ResponsePage.aspx?id=InJTGddVgUWE-8LaboNcdPGPZkiR46NBrngC_TVI9v5UQTNPMkpTVU1BU1hHRzhDM0tFOEJNN0I3VyQlQCN0PWcu 


Image: Busways
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