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Apprenticeship Standard for:
Post Graduate Engineer

The following Standard reflects employers’ requirements for the skills, knowledge
and behaviours expected from someone to be competent in the job role.

Core Occupational Profile

The engineering sector is key to the UK economy and generates just over one
guarter of total UK GDP. Engineering employers are projected to need over 180k
people with engineering skills each year to 2022 and to help meet this requirement
we need to double the number of graduates entering the industry. Our universities
currently produce about 25k engineering and technology first degrees each year.
The Post Graduate Engineer Standard will be critical in meeting the sector’s future
skills needs. They will work in an area that covers a wide range of generic
engineering disciplines which could include for example: software, integrated
systems, mechanical, electrical, electronic, electromechanical, fluid power
components/systems and materials. Typical occupations include:

1. Research and 2. Design and 3. Systems Integration
Development Engineer | Development Engineer Engineer

4. Quality 5. Test / Qualification 6. Manufacture / Production
Assurance/Compliance | Engineer Engineer

Engineer

7. Maintenance / Test 8. Product Support (inc 9. Decommissioning/
Engineer logistics) Engineer Disposal Engineer

10. Supply 11. Engineering Business

Chain/Procurement Manager

Post Graduate Engineers develop solutions to engineering problems using new or
existing technologies, through innovation, creativity and change and may have
technical accountability for complex systems with their associated risks.

Core Knowledge & Skills
Post Graduate Engineers are able to demonstrate:

Knowledge:

the theoretical knowledge to solve problems in existing and emerging
technologies, applying and developing analytical techniques

understanding of business and commercial needs/constraints

knowledge and understanding of own competencies capabilities and limitations,
ability to work within these and highlight when work goes outside of these
understanding of financial responsibilities and authorisation processes
understanding of technical sign off responsibilities, who within their organisation
needs to be involved in the sign off of product/processes
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Skills:

safe working practices, an understanding of technical governance and quality
management

compliance with legislation and codes, but be able to seek improvements
practical competence to deliver innovative products and services

technical responsibility for complex engineering systems

accountability for project(s)/programme(s), finance and personnel management
management of trade-offs between technical and socio-economic factors

the skill sets necessary to develop other technical staff

Core Behaviours

Modern Engineering organisations require their employees to have a set of

behaviours that will ensure success, both in their role and in the overall company

objectives. These required behaviours are aligned to those specified for Professional

Registration, as defined in UK-SPEC:

A. Knowledge and understanding
Demonstrating commitment to continue personal development, refreshing and
expanding Engineering knowledge keeping up-to-date with emerging
technologies

B. Design and development of processes, systems, services and products
Contributing proactively to the continuing development of Engineering within
their domain

C. Responsibility, management or leadership
Taking personal responsibility for their actions, managing projects, including
resource management within their remit and able to mentor and instruct others
in associated standards and best practice

D. Communication and inter-personal skills
Being able to demonstrate a range of communication styles and methods.
Understanding the importance of networks within and across functions, handling
conflict, giving and using feedback effectively. Able to understand the different
needs for business relationships and their associated communication
requirements.

E. Professional commitment
Demonstrating a personal, ethical and professional commitment to society, their
profession and the environment, adopting a set of values and behaviours that will
maintain and enhance the reputation of the profession as well as their
organisation and fulfilling requirements with respect to maintenance of personal
records for Professional Registration.

Entry Requirements:

Employers will set the recruitment and selection criteria for their own requirements.
In order to optimise success candidates will typically have: Professionally recognised
Bachelors Level Degree or equivalent such as BEng, BSc in a STEM subject. All
employees must have at least English and Maths at Level 2 prior to the End Point
Assessment.
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Duration of Apprenticeship

Typically 24 to 30 months

Qualifications and Development

e Level 7 Post Graduate Diploma in Engineering Competence

Professional Recognition

This Apprenticeship Standard aligns with the current edition of the UK Standard for
Professional Engineering Competence (UK-SPEC) at Chartered Engineer (CEng) level.
The experience gained and responsibility held by the apprentice on completion of
the apprenticeship will either wholly or partially satisfy the requirements for CEng
and reaches the agreed level of professional competence as defined in the
Assessment Plan.

Level and Review

This Apprenticeship Standard is at Level 7, and will be reviewed as a minimum every
three years.
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Occupational Specific Role Requirements
Skills, Knowledge and Behaviours

Post Graduate Engineers take on a package of work independently, understanding
how to research the tasks involved, solve related problems, understand the need to
utilise support from Subject Matter Experts from their own and other engineering
disciplines. They also understand the engineering framework within which they are
operating and the relevant approval processes (e.g. Configuration Control,
Governance, Quality Assurance, Design Authority approval etc.) that are required to
be satisfied. They are able to agree that timescales and budgets set for the task are
achievable and have an understanding of where and when risk may affect these.

Post graduate engineers will typically be involved in one or more of the following
lifecycle components of an engineered product, system or process:

(Note these roles are not independent of each other and often overlap to cover
multiple or all phases of the lifecycle)

1. Research and Development Engineer
Specific Role Profile

The research and development engineer has the ability to liaise with academic
organisations and translate the academic opportunities into business technology
ideas. They put forward business cases for new technology proving and
development activities and keep abreast of disruptive technologists. Their work
involves the design of prototype experimental projects to progress the technology
idea and highlight the areas of value to be taken to further Technology Readiness
Levels (TRL).

Research and development engineers are involved in investigating areas of research
which can enhance productivity and quality of processes. Projects range in scale
and duration but focus on developing robust and world-leading methods of
manufacture, often working with both academia and employers ultimately resulting
in embedding the outcome of the research in either employers’ processes and/or
manufacturing line. They are expected to work both individually and as part of a
team, working with multiple customers and supporting the scoping of new work and
deliver defined projects. They will need to have a high standard of technical
authorships, be able to manage their time effectively and follow quality and project
management procedures. They will be able to work with minimum supervision,
taking on responsibility for the quality and accuracy of the work they undertake.

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

understand the unpredictability of research projects and the need to adapt and
adjust daily planning needs to accommodate new developments.

understand how to analyse and interpret data, both quantitative and qualitative, in
order to inform research and development decisions/strategies
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Specific Specialist Skills:

adapt and adjust daily planning needs to accommodate new developments as a
result of the unpredictability of research projects.

analyse and record data to aid the design of future research and produce useful
findings for other academics, funders, policy makers and practitioners.

prepare materials (work piece, tooling, fixtures, etc.) such as set up equipment for
experiments, carry out research, run samples and experiments, and interpret
results to obtain data for research.

contribute to research by acquiring and interpreting research data, ensuring that
the methodology and purpose are defined in advance and contribute to the
development of new techniques, models and methods.

undertake research, collate, organise and edit material for inclusion in reports and
other documents, ensuring that data results are presented in a professional and
concise manner.

plan and allocate work and responsibilities over the short-medium term, with an
awareness of longer term issues.

plan in advance to meet details for project reports, journal publications and to
support presentations and papers for conferences.

2. Design and Development Engineer
Specific Role Profile

The design and development engineer has the ability to understand
stakeholder/interface requirements and limitations across the design spectrum for
their discipline. To ensure that the emphasis on the Customer, environmental,
safety, cost, timescale requirements are balanced with the project priorities such
that trade-offs can be agreed where full requirement achievement is not possible.
They may propose several design options understanding the benefits and limitations
of each option and the impact on discipline interfaces. They agree the solution to be
progressed with Subject Matter Experts, expand the design, prototype if necessary
and validate that the design will meet the requirements. They will be able to agree
that timescales and budgets defined for the activity are achievable and have an
understanding of when and where risk may affect these.

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

understand the requirements and limitations (Customer, environmental, safety,
cost, timescale), and how to propose design and development solutions that best
address these

understand design concepts and principles relating to the development of
products, services and specifications

Specific Specialist SKills:
design and develop solutions to common or well-articulated engineering situations,
problems, issues and working as part of a team
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apply engineering design concepts and principles to develop products, services
and specifications

validate that the design will satisfy the requirements of the product or service
provide design and development inputs to resolve technical & performance issues,
problems for a platform, product or service

make trade-offs between requirements (Customer, environmental, safety, cost,
timescale) and articulate the impact of these

support and/or perform cost / benefit analysis for all options proposed depending
on the complexity of the product or service

critigue own and others design proposals

plan and review the outcome of the design and development activities and action
changes to recover where outcomes are not as predicted

improve designs, solutions and processes through experimenting, incorporating
user feedback and working with others to seek out improvement ideas

3. System Integration Engineer
Specific Role Profile

The system integration engineer will ensure that interfaces are correctly designed
and that the components when integrated together perform to defined
requirements. They will be able to understand and determine how to model and test
the system interfaces. They have the ability to predict and model interfaces and they
have the ability to determine whether discrepancies between the model and the
solution need to be corrected or will be acceptable for the system performance.
System integrators have the ability to work on all stages of product design; they
support activities ranging from early concept and feasibility stages right through to
final design release stage. They will be able to work closely with all the engineering
and manufacturing disciplines, design suppliers and stakeholders to bring new
concepts to life or to support redesign of existing products.

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

understand systems architecture, design installations, including material
applications and systems methodology as applicable

understand the applications of diagnostic methods, monitoring and test equipment
required for systems integration

Specific Specialist SKills:

interpret the systems architecture, design installations, including material
applications and methods as applicable

monitor, test and use diagnostic methods required to support integration
identify issues with system integration, test environment and design proving
problems present at the design phase of products

identify possible opportunities for improving systems practices, processes and/or
procedures
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take the technical lead to identify and implement solutions to complex system
problems

create integration architecture deliverables working in conjunction with business
projects, translating user requirements to solutions

work with manufacturing specialists to ensure design can translate to
manufacturing processes and systems

4. Quality Assurance/Compliance Engineer
Specific Role Profile

The quality assurance / compliance engineer will be able to ensure the correct
controls and checks are defined and implemented for the complete product lifecycle
(design through to decommissioning), in line with defined national and international
quality standards as required by the customer and company. They will be able to
determine where non-compliance has occurred and agree remedial action with those
responsible for addressing the non-compliance.

Specific Specialist Knowledge and Skills — Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

understand, in-depth the legal and regulatory requirements and the responsibilities
of all those involved in the product lifecycle

understand Safety Management Systems (SMS) as applied to the business

Specific Specialist SKills:

establish clear and precise criteria for assuring the quality of engineering products
or processes, defining audit and monitoring processes

ensure that the specified quality assurance methods and procedures are
implemented correctly, upholding the safety and quality culture within the
organisation

obtain accurate information from valid sources on the engineering product or
process being quality assured

assess accurately the quality of the engineering products or processes and
produce detailed reports

ensure that information on quality is recorded and provided to the appropriate
people

recommend improvements to quality product and processes to the appropriate
people

carry out interviews for post holder or nominated positions

manage audits on vendor organisations

5. Test/Qualification Engineer
Specific Role Profile

The Test and Qualification Engineer will be able to develop formal test plans to
ensure test requirements are achieved. They will be able to determine the ability of
the test equipment to support the testing requirement. They will understand the test

Crown copyright 2017 You may re-use this information (not including logos) free of charge in any format or medium, under the
terms of the Open Government Licence. Visit www.nationalarchives.gov.uk/doc/open-government-licence



http://www.nationalarchives.gov.uk/doc/open-government-licence

ST0456/01

boundaries and how to achieve full test requirement coverage to enable formal
release of the product. They will be able to determine the tests required to support
and inform reliability predictions

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

have sufficient knowledge of product regulatory compliance and how to test for
compliance on safety and all regulatory requirements

understand environmental test and the effects of forces and conditions on the
performance and reliability of the product

Specific Specialist SKills:

develop formal test plans to ensure test requirements are achieved

ensure that the capabilities of current test facilities is clearly understood to be able
to determine the ability of the test equipment to support the testing requirements
(including calibration and measurement uncertainty)

determine the tests required to support and inform reliability predictions

be conversant with product and development life cycles and how test fits into and
supports the broader development and manufacturing environment

be conversant with national and international standards relevant to test
development and test execution in both the civil and military environments as
appropriate

be able to accurately and impartially observe, record and provide accurate and
impartial technical reports, project progress reports, test data analysis and metrics
liaise with internal and external customers to provide technical guidance on test
specifications, standards and results.

provide technically effective and cost effective test proposals and solutions to
product development, production and product customer(s) where applicable

6. Manufacture/Production Engineer
Specific Role Profile

The manufacture/Production Engineer will be able to determine if manufacture is
viable from the technical data provided and recommend design changes to improve
the manufacturability of the item (design for manufacturability). They will
understand the tooling required, be able to undertake make or buy trade-offs and
determine the processes required to ensure the bill of materials can be sourced
efficiently (e.g. Lean processes) to support the manufacturing rates.

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

understand manufacturing engineering production methods and quality issues
relating to the manufacture of products

understand manufacturing engineering requirements, such as Process Failure
Modes and Effects Analysis (PFMEA)
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Specific Specialist SKills:

demonstrate technical competence to develop and lead the implementation of
continuous improvement activities at all stages of the manufacturing/production
process

ensure that the full design intent is accurately converted into clear manufacturing
instructions.

ensure the engineering integrity of bills of material (BOM) and configuration
control are maintained

act as the focal point for manufacturing engineering and quality issues relating to
the manufacture of product

develop and deploy performance and process metrics which are consistent across
the production groups.

compile programme schedules for a defined production area and assist with the
definition of tooling/process requirements for the introduction of new and existing
products.

be responsible for the introduction of new products, and/or modifications to
existing product manufacture and its associated tooling

use and apply the manufacturing engineering requirements, such as Process
Failure Modes and Effects Analysis (PFMEA)

assume technical authorship of defined manufacturing engineering and business
processes, and associated procedures

generate reports to demonstrate impact of all production/process modifications
implemented to include, improvements in yield and cycle time

ensure the impacts on cost, quality, programme and risk targets are understood in
the implementation of new production processes

7. Maintenance/Test Engineer
Specific Role Profile

The Maintenance/Test engineer will be able to formally carry out activities on
equipment and systems (including repair and overhaul) to ensure that the systems
and components being maintained and/or tested operate within stipulated
parameters. They will be able to determine the appropriate use of test equipment to
support the maintenance activities in order to keep the system/component operating
in a serviceable manner. They will understand results of tested equipment and
interpret these into plan of activities that will return the equipment to full working
order or to a condition where it is authorised to work within certain limitation(s).

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

understand the operating principles and limitations of equipment under
maintenance/test

understand how to produce maintenance/test schedules for both scheduled and
unscheduled maintenance/test activities
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Specific Specialist SKills:

monitor, organise and perform the maintenance activities to minimise the down
time of the equipment and/or components

ensure the equipment and/or components perform within operational standards,
using approved data and techniques

ensure all the specific safety precautions and procedures are observed during the
course of the test/maintenance activity including isolation of other systems as
necessary to protect themselves, others and the equipment

ensure that all maintenance and repair activities are performed in a safe manner
which will lead to the reinstatement of the system/equipment/component to its
functional condition

obtain, specify, write and use the appropriate documentation required to support
maintenance and test.

ensure serviceable and appropriate spares, tooling and equipment are available to
support scheduled and unscheduled maintenance activities

ensure instances where maintenance activities cannot be fully met are reported so
that limitations on the release of the system/equipment/component for continued
use can be determined.

dispose of all waste materials in accordance with safe working practices, approved
procedures and environmental requirements

8. Product Support (including logistics) Engineer
Specific Role Profile

A product support engineer will carry out assessment of the equipment for use
outside of the warranty of that equipment. They will carry out fault isolation,
determine corrective action, provide estimation repair and supply repair or replace
advice. The product support engineer will understand the procedure for accepting
the returned equipment, undertaking fault investigations, propose and agree the
corrective solution, undertake the repair, verify problem resolution and release the
equipment back to service within the relevant approval processes (such as QA,
Design Authority approval)

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

understand the product being assessed for repair using available technical data
and support from subject matter experts as appropriate.

understand legislative and regulatory requirements relating to the product

Specific Specialist SKills:
assess the product to be repaired using available technical data and support from
subject matter experts as appropriate.
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interpret technical product data and communicate this effectively to customers and
operators at the appropriate level

apply diagnostic analysis, tools and techniques in a logical manner and provide
options and solutions

utilise software analytics in the diagnostic process and provide customer / operator
feed back

produce reports to inform reliability and maintainability processes and product
reliability analysis

feedback data to the Original EqQuipment Manufacturer (OEM) to allow product
development

apply legislative and regulatory requirements relating to the product

carry out repairs and advise the customer of options that would service their
needs most effectively in both the short term and long term
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9. Decommissioning/Disposal Engineer
Specific Role Profile

The decommissioning/disposal engineer assesses the decommissioning/disposal
requirements or obligations of products and processes, proposes and agrees
effective ensuring compliance with all relevant regulations, guidelines and health,
safety and environmental requirements. They define plan and manage the
decommissioning/disposal ensuring defined methodologies are utilised. They ensure
that the legal obligations are met including where third party equipment disposal is
required.

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

understand all relevant regulations and guidelines in relation to the
decommissioning of products or processes

understand the health, safety and environmental requirements of the
decommissioning process

Specific Specialist SKills:

obtain accurate details for engineering products or processes to be
decommissioned and review engineering their decommissioning requirements
identify decommissioning options for products or processes ensuring that they
comply with all relevant regulations and guidelines and conditions are suitable to
implement these

identify the health, safety and environmental requirements of the
decommissioning process

specify decommissioning methods and procedures to be implemented

plan and manage the decommissioning of engineering product or process
identify potential decommissioning risks and produce associated contingency plans
and solve decommissioning problems that occur

assess and evaluate the results/outcomes of the decommissioning of engineering
products or processes and ensure lessons learnt re incorporated into future
processes

recommend engineering products or processes for decommissioning and
evaluating the advantages and disadvantages of decommissioning these

advise colleagues and stakeholders on current decommissioning information,
providing advice and guidance as necessary

verify the decommissioned status of the engineering product or process

10. Supply Chain/Procurement
Specific Role Profile

Supply chain / procurement engineering works in a highly complex engineering
environment covering the full lifecycle of the product including the design of new
product, strategic commodity management, product transfers, original equipment
procurement and supplier performance. During new product development the
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supply chain/procurement engineer investigates development capability and
prototyping options with the suppliers.

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:

Specific Specialist Knowledge:

understand the implications of non-compliance and the impact this will have on a
business and/or environment.

Understand how to investigate, implement and evaluate new product introduction
(NPI) strategies.

Specific Specialist SKills:

ensure that the requirements defined within the technical specifications for
suppliers are achievable

investigate the implications of non-compliance and ensure impact assessments are
undertaken and recovery actions plans are established.

identify opportunities for process improvement, waste elimination and cost
reduction across the supply chain

provide technical support to the supplier

provide technical support and advice to internal stakeholders and support sourcing
decisions, commodity teams planning and provide the supplier point of view in
reviews internally

manage supplier technical relationships to ensure projects are delivered on time
and proactive risk management is in place and risk.

work with the supply chain team to understand capabilities, capacities and
commitments and agree appropriate timescales for transfers based on these
manage supplier design data queries and change requests.

support new product introduction (NPI) strategies and transfer plans through NPI
program life from a technical engineering perspective.

11. Engineering Business Manager
Specific Role Profile

An engineering business manager provides both project and technical leadership for
engineering and manufacturing operations. The role focuses on achieving project
objectives within the cost, schedule and quality targets providing. It covers technical
oversight, project execution, production support and customer interfacing
throughout the full engineering lifecycle of the project (new product phase through
the design, verification, qualification and introduction to manufacturing and/or post
design service projects involving customer support and life extension/surveillance
programs) ensuring active risk management, real time problem resolution and work
package management are undertaken.

Specific Specialist Knowledge and Skills - Through applying theoretical
knowledge, understanding and academic principles, they will be able to:
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Specific Specialist Knowledge:

understand the principles of risk management and how lessons learnt can be
implemented to ensure project risk is recognised and minimised through the
project life cycle

understand all internal processes, regulatory requirements in order to meet
customers’ requirements

Specific Specialist SKills:

ensure that engineering integrity is achieved, engineering procedures are complied
with

co-ordinate a cross functional and multidiscipline engineering team to deliver all
work packages within time and cost budgets to required quality on assigned
programs

develop a strong and positive technical relationship with all internal and external
customers.

effectively manage resource to achieve plans and to drive improvements to
enhance productivity

inject knowledge and expertise to the team and customer to ensure robust and
timely solutions are developed for technical and programme issues.

ensure rigorous application of risk management and lessons learnt to ensure
project risk is understood and minimised through the project life cycle.

ensure all internal process, regulatory and customer requirements are met.

lead the engineering technical/manufacturing team to ensure that lessons learnt
are addressed and a robust trouble free product is developed

ensure that product strategies are in place to provide discriminating technologies
for future products if appropriate
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