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‘The engagement of

the apprentices both

in the workplace and

at university has been
excellent and we can see
that they are enthused by
the quality of the learning
provided, applying it in
their work daily.

Nigel Jakeman
Engineering and Business
Development Director,
Turbo Power Systems




Drive engineering innovation in electrification and
manufacturing with our

Level 6 BEng Product Design and Development
Engineer Degree Apprenticeship.

Electrification is central to achieving net zero carbon emissions.
It represents a huge opportunity for businesses of all sizes.

Developed with industry partners, this apprenticeship programme
ensures your organisation has the skills and expertise needed to drive
critical engineering innovation in electrification. It also supports upskilling
and recruiting new talent to meet the evolving demands of the sector.




The programme

The Level 6 BEng Product Design

and Development Engineer Degree
Apprenticeship will cement core engineering
knowledge and develop specialist skills in
electrification.

This four-year apprenticeship will help your
organisation attract and train new talent and
support the retention and development of
your existing team.

The apprenticeship consists of three stages of
study over four years, followed by a six-month
end-point assessment (EPA). The programme
offers four specialism pathways, which share
common course content and are taught
together during the first two stages over the
initial three years. Specialisms are taught
separately at stage three (year four) in which
apprentices develop advanced skills in one of
four areas:

Batteries

Focusing on advancing battery technology as part
of the move to electrification. Suitable for those
already in, or aspiring to the following roles:

- batteries engineer

- battery maintenance technician

- battery systems integrator

- battery testing specialist

- battery research scientist

Power electronics machines

and drives

Focusing on the efficient control and delivery of
electrical energy. Suitable for those already in, or
aspiring to the following roles:

+ power electronics engineer

- electric drive systems engineer

- motor control engineer

- power systems integration specialist

- electric vehicle systems architect




Advanced manufacturing

Focusing on automation and control in advanced
manufacturing. Suitable for those already in, or
aspiring to the following roles:

-+ automation engineer

-+ control systems engineer

- industrial robotics technician

- manufacturing automation specialist

+ process control analyst

Electrical and electronic
engineering

Focusing on a broad range of electrical and
electronic engineering topics and technologies.
Suitable for those already in, or aspiring to the
following types of roles:

- electrical engineer

- electronic engineer

+ renewable energy specialist

- electrification specialist

- electrical power engineer

+ power systems engineer

Knowledge, skills and behaviours
Our sector-leading expertise in electrification
uniquely positions this apprenticeship to enhance
knowledge, skills, and behaviours across the
following areas:

+ engineering innovation

- productivity

- technical expertise

- cross-disciplinary awareness

- leadership empowerment

Designed to be flexible around working roles,

the programme enables professionals to study
alongside their current role. It combines well-
supported online content and study with technical
and practical skills sessions in our state-of-the-art
facilities. It aims to shape valuable professionals
who will go on to drive progress and innovation in
your business.

Upon successful completion of the programme,
students will achieve a nationally recognised
Level 6 BEng Product Design and Development
Engineer Degree Apprenticeship in their chosen
area of specialism from Newcastle University.

‘The academic
knowledge our
apprentices have gained
supports our business’
needs to innovate. Their
personal development
in soft skills such as
confidence is clear for all
to see. The course has
been a great success so
far and we will definitely
look to utilise in the
future again.

Nathan Wall
Senior Production Engineer,
Katmex
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Funding, entry requirements

and delivery

Funding

Maximum funding band is £27,000 which will
cover the cost of your apprenticeship training. This
is fully funded through the apprenticeship levy for
levy-paying organisations. Non-levy paying SMEs
can access 95% government funding, leaving only
5% to be paid as co-investment.

Entry requirements

Apprentices must be currently employed in, or
recruited by an employer into, a relevant role, and
be working in England, to fit the apprenticeship
funding criteria. Their application must be
supported by their employer.

To ensure the programme is well-suited to their
role, knowledge, and experience, all applicants'
skills and experience will be assessed prior to
admission.

Applicants must have:

-+ achieved grade C or above in GCSE Maths and
English (or equivalent qualifications) and an
additional STEM subject at grades C, or 5, or
above.

» achieved a minimum of 112 UCAS tariff points,
including those who have completed a related
T-level

Desirable criteria:

- Post GCSE qualifications in Engineering,
Physics, Chemistry, Mathematics, Control
Systems or Manufacturing related subjects

Applicants that don't meet the normal
requirements may be considered on a case-by-
case basis. Recognition of prior certificated and
experiential learning may be provided.

Applicants who have completed an HNC
qualification in a related field can be considered
for direct entry into Stage 2.




Diversity and inclusion

We encourage people to consider these
programmes regardless of the applicants'
background, as we welcome applications

from under-represented groups, including
women, ethnic minorities, disabled, and LGBTQ+
individuals.

Recruitment and applications

We work directly with employers to identify
colleagues within industry who may be suitable
candidates and can likewise support you to attract
new talent and recruit apprentices into role. For
more details, please contact the Apprenticeship
Business Engagement Team by emailing
apprenticeships@ncl.ac.uk.

Delivery method

This apprenticeship programme has a blended,
day-release delivery model over the four-year
period. It's designed to be flexible around working
roles.

The programme combines in-person and
online learning with workplace mentoring and
project-based work. Apprentices will come to
the Newcastle University campus fortnightly,
on Fridays, for in-person training. On-campus
days include facilitated focused workshops,
laboratories, and drop-in sessions with tutors,
skills coaches and academics.

To support their engineering studies, apprentices
can also engage with our Maths-Aid tutors.
Maths-Aid are a team of experts from the School
of Maths, Statistics and Physics who can provide
assistance and advice on all aspects of maths and
statistics.

Our training meets the required minimum six
hours per week on average off-the-job training for
all apprenticeships funded through the levy.



Programme content and structure

The degree apprenticeship comprises three stages of study over four years. The programmes share
common course content which is taught in stages one and two (over years one to three). In stage
three (year four) apprentices will pursue their specialist stream.

Stages one and two

Apprentices follow a broad, cross-disciplinary
engineering syllabus. Course content includes:

Engineering mathematics

- mathematical knowledge and skills base for
each specialist stream mechanics

-+ conceptual understanding of core mechanics
concepts

- breadth and depth of knowledge and
understanding in three areas: statics, strength
of materials, and dynamics

- analytical skills to solve linear mechanics
problems

Materials

- an introduction to the fundamental properties
and behaviour of engineering

- essential concepts and principles of material
science necessary for engineering design and
manufacture

- design of components by taking into account
fatigue, fracture, and creep

Electronics and sensors

- an introduction to analogue and digital
electronics, sensors and actuators, and circuits
semiconductor devices

- semiconductor devices and circuits in
electronic systems, and how ongoing
developments are changing the field of
electronics

Automatic control systems

- dynamic systems, open loop and closed loop
control, PID and root locus based control

+ an introduction to control system modelling
and simulation using MATLAB/Simulink tools

Energy sources and storage

- understanding of modern energy sources and
energy storage systems including renewable
sources, battery storage, and fuel cells
electrical and magnetic systems

- electromagnetic fields and forces, simple
electrical machines, and AC/DC circuits

- awareness of rules, devices and applications of
AC/DC circuits

Electrical power conversion
+ electrical engineering including single and

three-phase systems, transformers, machines
and drives modelling and statistical methods

- understanding and application of basic

statistical techniques and modelling methods
used in engineering

Design and manufacturing
+ design and planning with manufacturing and

assembly processes in mind

Design and professional skills
- concepts and approaches to product

design. Commercial computer-aided design,
programming languages, computation -
programme languages, software tools, and
hardware equipment

Industrial project:
- industry based project, aligned to each

programme stream




Stage three specialisms

Specialist routes are taught separately from stage three (year four). At the end
of stage three, each specialism undertakes a work-based capstone project and

an End Point Assessment.

Power electronics, machines and drives

Power electronics, machines and drives (PEMD) is a branch of electrical and electronic engineering
that's focused on the efficient control and delivery of electrical energy. This stage three specialism

covers:

Power electronics

- power electronic devices and their application
in power electronic converters

- power electronic converters and their
applications

- practical techniques necessary to synthesise
practical power electronic circuits utilising
modern power electronic devices

- design for manufacture

Electrical machines

- thorough overview of electrical machine
technology at advanced level

- analysis of electrical machines in numerical and
2D finite element simulation systems

- practical insight and skills in electrical machine
manufacturing methods

Electric drives
+ knowledge of electric drive systems, industrial

applications, and manufacturing

- practical skills in working with different electric

drive structures, configurations, motor and load
types, and high performance control

- design for manufacture
- demonstrate practical aspects of the subject,

linking them to fundamental theory

Industrial automation, PLCs, and robotics
- classification of industrial control systems
- advanced sensors and actuators for controlling

industrial plants

- practical skills in Programmable Logical

Controllers (PLCs), robotic systems, and PID
controller tuning with industrial applications




Batteries

As part of the move to greater electrification, we must find ways to ensure that batteries
are cost-effective, safe and sustainable, and high performing. Achieving faster-charging
and longer-lasting batteries is also important. This stage three specialism explores:

Fundamental chemical and electrochemical

principles for batteries

- fundamental chemical and electrochemical
principles for batteries

- working principle and components of Li-ion
batteries

- thermodynamic and kinetic principles of energy
storage in batteries

Battery materials and characterisation

- battery materials and characterisation

- theoretical and practical capacities of active
materials

- synthesis and characterisation methods of
active materials

- battery manufacturing, testing, and
sustainability

Battery manufacturing and testing
- pouch and cylindrical cell fabrication processes
- battery sustainability and environmental impact

of batteries

+ module and pack design
- battery testing methods
- second life, reuse/remanufacturing, and

recycling of batteries

- life cycle analysis

Battery management system

- overview of battery management systems
+ SOC estimation methods

- empirical and electrochemical models for

battery prediction and management

- thermal management and battery safety




Advanced manufacturing

This stage three specialism focusses on automation and control in advanced manufacturing.

This specialism covers:

Electric drives

- demonstrate practical aspects of the subject,
linking them to fundamental theory

+ knowledge of electric drive systems and
industrial applications and manufacturing

- practical skills in working with different electric
drive structures, configurations, motor and load
types, high performance control

Industrial automation, PLCs, and robotics

- classification of industrial control systems

- advanced sensors and actuators for controlling
industrial plants

+ practical skills in programmable logical
controllers (PLCs), robotic systems, and PID
controller tuning with industrial applications

Digital control and embedded systems

- knowledge of the fundamentals of digital
control and practical principles for design

- practical skills in microcontroller technology,
system measurements, task execution within a
microprocessor, real-time control systems

- introduction to distributed control systems
(DCSs), remote terminal unit hardware,
communication networks for DCS, and

protocols

Machinery fault diagnosis and prognosis

- robust foundation in machinery fault diagnosis
and prognosis (FDP) tailored for advanced
manufacturing environments

- failure modes in rotating machinery, data
acquisition techniques, and MATLAB
applications

- demonstrations and practical skills in
machinery health monitoring and condition
monitoring techniques

- awareness of the impact of artificial intelligence

(Al) methods for FDP
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Electrical and electronic engineering

This stage three specialism provides a more flexible pathway for apprentices. They can choose
from a wide range of electrical and electronic engineering related modules, allowing freedom to
specialise in a particular application or subject area of interest. Examples include:

Electrical engineering

- knowledge of electric drive system

- electric drive structures, configurations
- motor and load types

+ high performance control

+ energy storage

+ power conversion

+ power systems

Renewable energy

- knowledge of renewable energy sources and
applications

+ energy storage

+ power conversion

- offshore renewable energy systems

Power systems

- knowledge of power system operation
+ renewable energy systems

+ smartgrids

- protection and communication

Electronic engineering

- practical skills in microcontroller technology
+ sensor technology

+ signal processing

- control systems

- software, simulation, and modelling

- fundamentals of digital control

Automation and control

- advanced sensors and actuators

- real-time control systems

- practical skills in programmable logical
controllers (PLCs), robotic systems

- introduction to distributed control systems




Assessment

Six-month individual Capstone
project

After 36 months of technical knowledge and
skill development, apprentices' practical ability

will be applied in a six-month workplace project.

Supported by an academic supervisor, the
Capstone project provides apprentices with a
platform to demonstrate their expertise to their
employer.

The project could be part of a bigger project
already running within your organisation.
Alternatively, it could be an opportunity

to implement new skills gained from the
programme in a unique setting.

Working alongside an academic supervisor
means that businesses benefit from world-class
research expertise during the development of
the project.

End-point Assessment

Progress will be appraised by an end-point
assessment (EPA).

Apprentices will prepare and maintain a
professional portfolio throughout the duration

of the course, supported by the apprenticeship
tutors. At the end of the programme, apprentices
will participate in a professional discussion
based on their portfolio.

The occupational competence assessment is

based on two assessment components:;

1. A case studies presentation underpinned by
supporting evidence.

2. An occupational professional discussion
underpinned by a competence report and
supporting evidence.
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Delivered by
Newcastle University

Newcastle University is a world-class institution
driving global impact. From pioneering advances
in medicine and data science to addressing
climate change, our discoveries are making a
difference across society.

Ranked among the Global Top 130 universities
(@S World University Rankings 2025), Newcastle
is home to over 29,000 students from more than
135 countries.

As a founding member of the prestigious Russell
Group, we have earned a 5+ QS Star rating for
overall excellence (2024).

We combine world-leading research with an
exceptional academic experience, fostering
a dynamic environment for personal and
professional growth.

Discover our teaching
and research quality

Our higher and degree apprenticeship
programmes underscore our commitment to
lifelong learning.

With industries rapidly evolving, we are helping
to meet the growing demand for skilled
professionals with our apprenticeship portfolio.

Through our strong partnerships with industry
leaders, we continuously shape and enhance
employability while staying attuned to current
industry trends and future workforce needs,
ensuring our curriculum remains relevant and
responsive to the ever-changing job market.

Explore our engineering facilities
go.ncl.ac.uk/stephenson
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Ofsted

Good
Provider



https://go.ncl.ac.uk/stephenson

Delivery team

The academic team who designed the curriculum are leaders within their field and
uphold the exceptional teaching standards of Newcastle University.

Dr Matthew Armstrong

Matthew is a Senior Lecturer in Control of
Electrical Power at our School of Engineering.
His expertise includes power electronics, digital
control, and hardware in the loop systems

Matthew is also the Academic Director of the
Institute for Electrification and Sustainable
Advanced Manufacturing (IESAM), established to
address industry need for electrification training,
upskilling, and reskilling.

Dr Osama Abushafa

Osama is a Lecturer in Electrification at our School
of Engineering. He is also an academic member
of the Institute for Electrification and Sustainable
Advanced Manufacturing (IESAM). His expertise
lies in power electronics design, sensorless
control and health monitoring, and drives.

Dr Mohamed Ahmeid

Mohamed is a Lecturer in Electrification at our
School of Engineering at Newcastle University.
He is also an academic member of the Institute
for Electrification and Sustainable Advanced
Manufacturing (IESAM). His expertise lies in
battery characterisation, testing, embedded
systems, and management systems.

Dr Deepak Makwana

Deepak is a Senior Lecturer in Electrification
and Degree Programme Director for the Product
Design Degree Apprenticeship programme.

He has keen interests in PEMD, Electrification,
Electronics and Sustainability. Deepak has more
than 20 years of industry experience in PEMD,
complex manufacturing processes, product
design and design for manufacture.

He is also an academic member of the Institute
for Electrification and Sustainable Advanced
Manufacturing (IESAM).

Dr Zepeng Liu

Zepeng is a Lecturer in Electrification at our
School of Engineering. He is also an academic
member of the Institute for Electrification and
Sustainable Advanced Manufacturing (IESAM).
His expertise includes condition monitoring and
fault diagnosis for machines and drives, digital
manufacturing, and structural health monitoring.
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Newcastle
¢ University

Want to find out more? Contact us

apprenticeships@ncl.ac.uk
0191 208 2027

nclac.uk/electrical-engineer
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