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Welcome to SIAS

SIAS is an Awarding Organisation regulated in England by the Office of Qualifications and
Examinations Regulation (Ofqual) and in Northern Ireland by the Council for Curriculum,
Examination and Assessment Regulation (CCEA Regulation).

We exist to drive positive change, and across STEM industries globally, we empower
learners to achieve their full potential.

As the leading Awarding Organisation for the technical science, manufacturing, engineering
and low carbon sectors, we are disrupting through innovative and collaborative approaches.

Our mission is to deliver transformational experiences and solutions that support the skills
agenda.

Feedback

Customer experience and feedback is very important to us. We’re always open to
suggestions when it comes to enhancing and improving our services. If you have any
comments or feedback on our services or products, please contact our team at
info@siasuk.com or call us on 01925 515211.

About this Specification

This document has been developed to provide information for learners and centres
undertaking, delivering or quality assuring this qualification.

Centre Recognition and Qualification Approval

To deliver this qualification, the centre must be recognised by SIAS.

Recognised centres must apply for approval for each qualification they intend to offer.
Qualification approval must be obtained prior to conducting any learner assessments.

For details of our centre recognition and qualification approval process, visit our website or
contact us at info@siasuk.com.

©SIAS 2025
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Key Facts

Qualification Title

SIAS Level 3 Diploma in Understanding Process Industry
Manufacturing

Qualification Number 610/5848/8
Credit Value 66

Guided Learning Hours (GLH) | 455

Total Qualification Time (TQT) | 660

Assessment Methods

e Multiple choice question examinations (Units 1 to 4)
e Short answer question examinations (Units 5 and 6)
e Workbooks (Units 7 to 9)

e Centre devised assessments (Units 10 to 12)

Operational Start Date

1 June 2025

Review Date

31 May 2028

Operational End Date

Certification End Date

Regulation

This qualification is regulated by Ofqual

Qualification Objective

The SIAS Level 3 Diploma in Understanding Process Industry Manufacturing aims to provide

learners with a comprehensive understanding of the knowledge required to operate

effectively within the process manufacturing industry. The qualification supports the

development of core theoretical knowledge in areas such as process operations, health and

safety, quality control, and regulatory compliance. It is aligned to the knowledge

components of the Process Industry Manufacturing Technician occupational standard and is

designed to support progression into further training or employment within the sector.

Entry Requirements

This qualification is available for learners aged 16+.

There are no formal entry requirements for the SIAS Level 3 Diploma in Understanding

Process Industry Manufacturing. However, learners should have a basic understanding of

English and mathematics. Centres should also ensure learners are able to complete this

qualification, for example, through completing an initial assessment to ensure they can work

at the appropriate level.

Recognition of Prior Learning

Recognition of Prior Learning (RPL) is the process of recognising previous, informal or

experiential learning so that the learner avoids having to repeat learning or assessment

within a new qualification. SIAS supports the use of RPL and centres must work to the

principles included in the SIAS RPL Policy which is available on the SIAS website. This policy

©SIAS 2025
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should be reviewed alongside this guide and all other relevant SIAS qualification

documentation.

Where a unit is contained within other SIAS qualifications, learners can transfer the

achievement of this unit.

The following units are contained in the SIAS Level 2 Certificate in the Fundamentals of

Process Industry Manufacturing:

H/651/3112 Unit 1: Principles of Health, Safety and the Environment in Process Industry
Manufacturing

J/651/3113 Unit 2: Work Effectively both Individually and as Part of a Team

K/651/3114 Unit 3: Fundamentals of Scientific and Mathematical Principles in Process
Industry Manufacturing

L/651/3115 Unit 4: Fundamentals of Process Industry Manufacturing Operations

Qualification Structure

To achieve the SIAS Level 3 Diploma in Understanding Process Industry Manufacturing

learners must achieve the following:

e All mandatory units contained in the table below

H/651/3112

Unit 1: Principles of Health, Safety and 2 7 50 70
the Environment in Process Industry
Manufacturing

J/651/3113

Unit 2: Work Effectively both 2 3 20 30
Individually and as Part of a Team

K/651/3114

Unit 3: Fundamentals of Scientific and 2 9 65 90
Mathematical Principles in Process
Industry Manufacturing

L/651/3115

Unit 4: Fundamentals of Process 2 11 70 110
Industry Manufacturing Operations

A/651/6450

Unit 5: Working in Accordance with 3 6 40 60
Health, Safety and Environmental Best
Practices in Process Manufacturing

D/651/6451

Unit 6: Applied Chemical, Mathematical 3 9 60 90
and Physical Principles in Process
Manufacturing

F/651/6452

Unit 7: The Principles and Processes of 3 4 30 40
Separation and Mixing in the Process
Industry

©SIAS 2025
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H/651/6453 Unit 8: Water Utilisation and 3 3 25 30
Purification in Process Industry
Manufacturing

1/651/6454 Unit 9: Heat Transfer and Fluid Flow in 3 4 30 40
Process Industry Manufacturing

K/651/6455 Unit 10: Fault Diagnosis and Continuous 3 4 25 40
Improvement Techniques in Process
Industry Operations

L/651/6456 Unit 11: Maintaining Quality and Control 3 4 25 40
in Process Manufacturing

R/651/6458 Unit 12: Information Technology and 3 2 15 20
Data Security in Process Industry
Operations

TOTAL 66 455 660

Total Qualification Time (TQT) and Guided Learning Hours (GLH)

Note: Values for Total Qualification Time, including Guided Learning Hours, are calculated by
considering the different activities that learners would typically complete to achieve and
demonstrate the learning outcomes of a qualification. They do not include activities which
are required by a learner’s teacher based on the requirements of an individual learner
and/or cohort. Individual learners’ requirements and individual teaching styles mean there
will be variation in the actual time taken to complete a qualification. Values for Total
Qualification Time, including Guided Learning, are estimates.

Some examples of activities which can contribute to Total Qualification Time include:

¢ Independent and unsupervised research/learning

e Unsupervised compilation of a portfolio of work experience
e Unsupervised e-learning

e Unsupervised e-assessment practice

e Unsupervised coursework

e Watching a pre-recorded podcast or webinar

e Unsupervised work-based learning

e All Guided Learning

Some examples of activities which can contribute to Guided Learning include:

e Classroom-based learning supervised by a teacher
e Work-based learning supervised by a teacher
e Live webinar or telephone tutorial with a teacher in real time

e E-learning supervised by a teacher in real time

©SIAS 2025



L3 Diploma in Understanding Process Industry Manufacturing — Qualification Specification
V1.0

e All forms of assessment which take place under the immediate guidance or
supervision of a lecturer, supervisor, tutor or other appropriate provider of
education or training, including where the assessment is competence-based and may
be turned into a learning opportunity

Grading

This qualification is graded as a pass/fail.

Use of Language

All learners must be assessed in English unless the qualification specification states that
another language will be accepted.

Progression Opportunities

Upon successfully completing this qualification, learners will be well-prepared to progress
within the process manufacturing industry. This may include advancement into supervisory
or team leader positions, or progression to further learning and development opportunities
such as:

e SIAS Level 3 Extended Diploma in Process Industry Manufacturing
e Level 4 Apprenticeship in Process Leader

Assessment Guidance

All SIAS assessments will be accessible and produce results that are valid, reliable,
transparent and fair.

To achieve the qualification, learners must successfully pass all assessments:

Unit 1: Principles of Health, Externally set and marked SIAS SIAS
Safety and the Environment in | multiple-choice question

Process Industry examination

Manufacturing

Unit 2: Work Effectively both Externally set and marked SIAS SIAS
Individually and as Part of a multiple-choice question

Team examination

Unit 3: Fundamentals of Externally set and marked SIAS SIAS
Scientific and Mathematical multiple-choice question

Principles in Process Industry examination
Manufacturing

Unit 4: Fundamentals of Externally set and marked SIAS SIAS
Process Industry multiple-choice question
Manufacturing Operations examination
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Unit 5: Working in Accordance | Externally set and marked short SIAS SIAS
with Health, Safety and answer question examination
Environmental Best Practices
in Process Manufacturing
Unit 6: Applied Chemical, Externally set and marked short SIAS SIAS
Mathematical and Physical answer question examination
Principles in Process
Manufacturing
Unit 7: The Principles and Externally set and internally SIAS Centre
Processes of Separation and marked workbook
Mixing in the Process Industry
Unit 8: Water Utilisation and Externally set and internally SIAS Centre
Purification in Process marked workbook
Industry Manufacturing
Unit 9: Heat Transfer and Fluid | Externally set and internally SIAS Centre
Flow in Process Industry marked workbook
Manufacturing
Unit 10: Fault Diagnosis and Centre devised Centre Centre
Continuous Improvement
Techniques in Process Industry
Operations
Unit 11: Maintaining Quality Centre devised Centre Centre
and Control in Process
Manufacturing
Unit 12: Information Centre devised Centre Centre
Technology and Data Security
in Process Industry Operations

Multiple-choice and Short Answer Question Examinations

Multiple-choice and short answer question examinations as set out in the table above are
externally set and marked by SIAS. These assessments are available online through the SIAS

XAMS platform.

The multiple-choice and short answer question examinations must be undertaken in
controlled conditions. This means:

e learners must complete the assessment unaided.

e books and other training aids must not be accessed by the learners.

Learners who fail to achieve a pass will be permitted to retake the assessment twice.

Learners may only seek a resit for any previously failed assessment.

Learner Assessment Workbook

The following units are assessed through an externally set and internally marked workbook:

e Unit 7: The Principles and Processes of Separation and Mixing in the Process Industry

9
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e Unit 8: Water Utilisation and Purification in Process Industry Manufacturing
e Unit 9: Heat Transfer and Fluid Flow in Process Industry Manufacturing

The questions within the SIAS Learner Assessment Workbooks will cover all the learning
outcomes and assessment criteria from the mandatory units within this qualification. This
workbook is internally marked and quality assured by the centre, using the provided
marking guidance, and externally quality assured by SIAS.

All assessment criteria must be met to achieve the unit.

Centres are NOT permitted to use their own workbook. The SIAS Learner Assessment
Workbook and Marking Guide for each unit is available to download from Pinacle.

Centres should have systems in place to verify a learner is ready to undertake their
assessment.

Centres must ensure that no part of the assessment of a learner, including internal quality
assurance and invigilation, is conducted by anyone with a personal interest in the
assessment outcome.

Documentation to support the qualification assessment process can be accessed from the
SIAS Pinacle system.

ID requirements

It is the responsibility of the centre to have systems in place to ensure that the person
taking an assessment is the person they are claiming to be. All centres are therefore
required to ensure that each learner’s identification is checked before they undertake the
assessment.

SIAS recommends the following as proof of a learner’s identity:
e avalid passport (any nationality)
e aphotocard driving licence

e another photographic ID card, e.g. employee ID card, student ID card, travel card etc.

All SIAS centres must be approved by SIAS to deliver the qualification(s) they wish to offer.
This is to ensure centres have the processes and resources in place to deliver the
qualification(s). Further information can be found in the SIAS Centre Handbook.

When a centre applies to offer a qualification, they will need to provide evidence that they
have sufficient resources and infrastructure in place for delivery of that qualification:

e evidence of staff competence and knowledge

e details of available resources

10
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Information regarding the induction and continuing professional development must be
made available to SIAS by centres through the external quality assurance process.

Tutor/Trainer Requirements

Both tutor/trainer and assessor roles may be performed by the same person providing that
the qualification requirements for both roles are met.

For the SIAS Level 3 Diploma in Understanding Process Industry Manufacturing
tutors/trainers are required to meet the following requirements:

e have relevant occupational knowledge and competence
e hold a recognised training qualification or have equivalent training experience
e have completed recent, relevant CPD activities
Evidence includes:
e CV and relevant occupational qualifications and experience

e Level 3 Award in Education and Training or equivalent including Preparing to Teach
in the Lifelong Sector (PTLLS), CertEd/PGCE, L4 Certificate in Education and Training,
L5 Diploma in Education and Training

e Up-to-date CPD Record including certification from any courses attended

Assessor Requirements

Both tutor/trainer and assessor roles may be performed by the same person providing that
the qualification requirements for both roles are met.

For the SIAS Level 3 Diploma in Understanding Process Industry Manufacturing assessors are
required to meet the following requirements:

e have relevant occupational knowledge and competence
e hold a recognised assessor qualification
e have completed recent, relevant CPD activities
Evidence includes:
e CV and relevant occupational qualifications and experience

¢ Level 3 Award in Assessing Vocationally Related Achievement or equivalent including
A1, Award D32 and D33, L3 Award in Assessing Competence in the Work
Environment, L3 Certificate in Assessing Vocational Achievement

e Up-to-date CPD Record including certification from any courses attended
Continuing Professional Development (CPD)

Centres are expected to support their staff, ensuring that their subject knowledge remains
current and is up to date with best practice in delivery, assessment and quality assurance.

11
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Quality Assurance Guidance

All SIAS qualifications require centres to have in place a robust mechanism for the quality
assurance of training delivery and invigilated assessment arrangements.

Countersigning Strategy

Centres must have a properly qualified workforce; however, it is recognised that new staff
members may be in the process of meeting these qualifications. In the interim, centres are
required to establish a strong countersigning strategy to support and verify the decisions
made by unqualified personnel in assessment or quality assurance roles until they fulfil the
necessary qualifications.

External Quality Assurance

External quality assurance will be undertaken by SIAS. Centres will be required to provide
documentation and other evidence to support this process upon request. Please refer to
our Centre Handbook for further details.

Equality and Diversity

Delivery of SIAS qualifications must comply with equality and diversity legislation. Learners
should not experience any barriers to achievement in respect of:

o Age
e Disability
e Gender

e Gender reassignment

e Marriage and civil partnerships
e Pregnancy and maternity

e Race

e Religion and belief

e Sexual orientation

Reasonable Adjustments

All learners must be treated fairly and equally and be provided with every opportunity to
achieve our qualification(s). For more information or guidance, please refer to the SIAS
Reasonable Adjustments Policy available on our website.

Health and Safety

SIAS are committed to ensuring the safety and wellbeing of learners. Due to the nature of
some of the sectors SIAS work in, there can be a high level of risk which we expect centres
to manage effectively. Centres must take appropriate measures to assess and manage
these risks and implement procedures so that qualifications are delivered safely, minimizing
risks to learners and those involved in the assessment process as much as possible. Working
environments must comply with all required health and safety standards.

12
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Qualification Content

Unit 1: Principles of Health, Safety and the Environment in Process Industry Manufacturing

Unit Reference H/651/3112

Level 2

Credit Value 7

GLH 50

Aim To provide the learner with a fundamental knowledge of the
health, safety and environmental requirements relevant to the
process industry manufacturing sector.

Assessment Multiple choice question examination
Methodology

Learning Outcomes | Assessment Criteria

The learner will: The learner can:
1. Know health 1.1 | Recognise key aspects of health and safety regulations in
and safety relation to process industry manufacturing.

regulations, - - -
1.2 | Identify health and safety warning signs and symbols

standards, . . .
commonly used in process industry manufacturing.
approved codes
of practice
(ACOPs) and
guidance
relevant to
process industry

manufacturing.

2. Understand 2.1 | Identify organisational policies and procedures in relation
common to health and safety.
workplace 2.2 | Identify how health and safety issues are managed in the
policies, workplace.

procedures and - - - -
2.3 | Identify Personal Protective Equipment (PPE) used during

practices in . .
process industry manufacturing.

relation to the
application of 2.4 | Recognise the main aims of emergency procedures.
health and
safety law,

2.5 | Define the meaning of ‘hazard’ and ‘risk’ within the

) workplace.
regulations,

Approved Codes
of Practice

13
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(ACOPs),
standards and
guidance
relevant to
process industry
manufacturing.

3. Understand 3.1 | Identify personal responsibilities to ensure compliance
own with health and safety regulations and requirements.
responsibilities | 3.2 | Recognise the essential steps for conducting an effective
in relation to risk assessment in the workplace.
health and 3.3 | Identify typical safety hazards and risks found within
safety process industry manufacturing.
regulations, 3.4 | Specify how to report health and safety concerns in the
standards and workplace.
guidance within | 3.5 | Recognise own actions to be undertaken in the event of an
the workplace. incident or emergency.

3.6 | Recognise the correct techniques relating to manual
handling.

4. Understand 4.1 | Identify the key requirements of the Environmental
environmental Protection Act in relation to process industry
regulations, manufacturing.
environmental 4.2 | Define ‘hazardous waste’.
hazards and - - -

. 4.3 | Recognise environmental hazards that can arise from
hierarchy of .

process manufacturing.

control that can - —— -

. 4.4 | Identify workplace policies and procedures relating to
arise from ) ) )

o environmental regulations and guidance.
within process
industry 4.5 | Recognise environmental signs and notices.
manufacturing. - — - - -

4.6 | Identify own responsibilities in relation to complying with

environmental policies and procedures.

©SIAS 2025
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Unit 2: Work Effectively both Individually and as Part of a Team

Unit Reference J/651/3113

Level 2

Credit Value 3
GLH 20
Aim To develop a fundamental understanding of the communication

and teamwork skills essential for working in a process
manufacturing environment.

Assessment Multiple choice question examination

Methodology
Learning Outcomes Assessment Criteria
The learner will: The learner can:
1. Understand the 1.1 | Identify different types of written communication
use of different methods used in the workplace.

communication
methods within
the workplace.

1.2 | Recognise the terminology used within process industry
communications.

1.3 | Recognise situations where verbal communication is used
within the workplace.

2. Understand the 2.1 | Identify the characteristics of an effective team.

rinciples of
P p 2.2 | List own responsibilities when working as part of a team.
effective
teamwork. 2.3 | Identify scenarios that require collaborative working.
2.4 | Identify scenarios that could cause conflict within a team.
3. Know how to 3.1 | Recognise the importance of adapting to changing work
adapt to changing requests.

work requests
and priorities.

3.2 | Identify how to respond when faced with conflicting
priorities.

4. Understand the 4.1 | Recognise benefits of ongoing self-improvement.

importance of 4.2 | ldentify how to set effective personal goals.

self-development.

5. Understand the 5.1 | Define equality, diversity, and inclusion in the workplace.

principles of 5.2 | Identify different forms of discrimination and harassment.

15
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equality,
diversity, and
inclusion in the
workplace.

5.3 | Recognise workplace responsibilities in respect of
equality, diversity and inclusion.

5.4 | Identify protected characteristics in relation to equality,
diversity and inclusion.

5.5 | Confirm how to report instances of bullying or

harassment in relation to self or others.

©SIAS 2025
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Unit 3: Fundamentals of Scientific and Mathematical Principles in Process Industry
Manufacturing

Unit Reference K/651/3114

Level 2

Credit Value 9

GLH 65

Aim This unit introduces fundamental scientific and mathematical
knowledge for process industry manufacturing, including basic
mathematical operations, thermal and flow properties,
atoms/molecules/bonding as well as interpreting graphical
information such as technical drawings and process diagrams.

Assessment Multiple choice question examination
Methodology

Learning Outcomes Assessment Criteria

The learner will: The learner can:
undertake a multiplication and division), including using simple
range of basic fractions.

calculations used 1.2 | Calculate sum totals and differences, including using

and required in decimals

process industry
manufacturing, 1.3 | Calculate areas and volumes.

and their 1.4 | Calculate flow rates.
applications.
1.5 | Review a simple set of data to find specific information.

2. Understand 2.1 | Identify basic thermal properties of solids, liquids and

different thermal gasses.

and flow 2.2 | Identify basic flow properties of solids, liquids and gasses.

properties of

solids, liquids 2.3 | Identify how viscosity varies among solids, liquids and

and gasses. gasses.

2.4 | Recognise where thermal and flow properties impact on
the manufacturing process

2.5 | Identify the differences in compressibility between gasses,
solids and liquids.

17
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2.6 | Identify how temperature affects the state and properties
of solids, liquids and gasses.
3. Understand the | 3.1 | Identify the basic structure of an atom.
structure an'd 3.2 | Recognise common chemical symbols for elements and
representation of compounds used in process industry manufacturing.
atoms, elements
and compounds | 3-3 Identify basic compounds and their chemical formulas.
sted In process 3.4 | Recognise the difference between elements, compounds
industry and mixtures.
manufacturing.
3.5 | Identify basic factors and requirements for chemical
bonding.
4. Understand how | 4.1 | Define the terms solute, solvent and solution.
different 4.2 | ldentify factors which affect solubility.
solutions used in
process industry | 4.3 | Identify effects of temperature on the solubility of solids,
manufacturing liquids and gasses.
behave under 4.4 | Recognise how pressure affects solubility.
different
conditions. 4.5 | Identify examples of solutions used in process industry
manufacturing and their applications.
4.6 | Identify saturation and supersaturation in solutions.
5. Understand the 5.1 | Identify the basic structure of carbon atoms, including
structure and their bonding properties.
propert|es of 5.2 | Identify the basic process of polymerisation and the
different carbon formation of polymers.
compounds and
polymers used in
process industry
manufacturing.
6. Understand 6.1 | Recognise standard symbols and notation used in
standard technical drawings.
conventions for 6.2 | Review a technical drawing to find specific information.
technical
drawings, 6.3 | Interpret process flow diagrams used in process industry
including manufacturing.
graphical

information and

©SIAS 2025
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process
diagrams.
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Unit 4: Fundamentals of Process Industry Manufacturing Operations

Unit Reference L/651/3115

Level 2

Credit Value 11

GLH 70

Aim This unit introduces fundamental knowledge for process

industry manufacturing operations, including different products
and stakeholders in the process industry manufacturing sector,
operating procedures and conditions, common equipment and

manufacturing principles, process control and quality assurance.

Assessment Multiple choice question examination

Methodology

Learning Outcomes Assessment Criteria

The learner will: The learner can:
different manufacturing sector.
products,

1.2 | Recognise different types of customers served by the

environments . .
process industry manufacturing sector.

and types of

customers in the | 1.3 | Identify different manufacturing environments and their
process industry primary uses or functions.

manufacturing
sector.

2. Understand their | 2.1 | Identify the main responsibilities of an operator or

own role within technician within a process industry manufacturing
the process environment.
industry 2.2 | Identify common faults and causes in process

manufacturing manufacturing.

environment

including 2.3 | Recognise appropriate troubleshooting, fault-finding or

and appropriate 2.4 | Identify scenarios that require escalation.

escalation

procedures. 2.5 | Identify escalation procedures for a scenario or incident.

3. Know effective 3.1 | Identify benefits of planning, prioritising and good time
planning, management.
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prioritising and 3.2 | Identify a suitable approach for the effective prioritisation
time of tasks.
management
tech g 3.3 | Choose appropriate tools or methods for managing time

echniques.
a effectively.

4. Understand the | 4.1 | Identify the purpose of Standard Operating Procedures
use of Standard (SOPs).
Operating 4.2 | Identify the purpose of Safe Working Practices (SWPs).
Procedures (SOP)
and Safe 4.3 | Recognise why SOPs and SWPs are used in the
Working manufacturing process.
Practices (SWPs) 4.4 | Identify how to follow a SOP and SWP.
and how to
adhere to them.

5. Understand the | 5-1 | Identify the purpose of Standard Operating Conditions
importance of (SOCs).
Standard 5.2 | Identify the role of SOCs in maintaining product quality.
Operating
Conditions 5.3 | Recognise how SOCs are monitored and enforced.
(SOCs) for
ensuring quality
in manufacturing
processes.

6. Understand the | 6.1 | Recognise quality standards used in process
importance of manufacturing industries.
adhering to 6.2 | Identify main factors which influence quality in process
quality standards industries
during process
manufacturing 6.3 | Identify the purpose of audits.

7. Understand the 7.1 | Identify common equipment used in process
purpose and manufacturing industry.
basic operation 7.2 | Recognise the basic purpose of key manufacturing
of common equipment.
equipment in
process industry | 7-3 | Recognise the basic operation of key manufacturing
manufacturing. equipment.

8. Understand 8.1 | Identify different types of water used in process industry
different types of manufacturing.
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water and water | 8.2 | Recognise the differences in composition between raw,
uses in and treated and demineralised water.

around a process - - — -
i dust 8.3 | Identify the different uses of water within process industry
industr

Y . manufacturing.
manufacturing

plant.

9. Understand the | 9-1 | Identify principles of distillation in process industry

principles and manufacturing.

processes used 9.2 | Recognise the process of phase separation in process

within process industry manufacturing.

industry

manufacturing 9.3 | Identify the principles of crystallisation in process industry
manufacturing.

9.4 | Recognise the drying process and its role in process
industry manufacturing.

22
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Unit 5: Working in Accordance with Health, Safety and Environmental Best Practices in
Process Manufacturing
Unit Reference A/651/6450

Level 3

Credit Value 6

GLH 40

Aim This unit aims to develop learners’ understanding of health,
safety, and environmental management principles within process
manufacturing. It builds on foundational knowledge and explores
key regulations, risk assessment and control, safe systems of
work, emergency response planning, and the importance of
incident reporting. This unit also covers environmental
responsibilities, including sustainability and circular economy
approaches. Learners will gain the knowledge needed to support
a compliant, safe, and environmentally responsible workplace.

Assessment Short answer question examination

Methodology

Learning Outcomes Assessment Criteria

The learner will: The learner can:

1. Understand the 1.1 | Explain how key aspects of relevant health and safety are
impact of health applicable to the workplace.
and safety 1.2 | Describe the potential impact of non-compliance with
regulations, health and safety laws in process manufacturing.
standards, and 1.3 | Explain the importance of incident and near miss reporting
guidance on (RIDDOR) and investigation processes.
process 1.4 | Explain the role of safety signage in hazard communication.

manufacturing.

1.5 | Describe the role of permits to work in high-risk activities.

1.6 | Describe how common workplace risks in process
manufacturing can be managed.

1.7 | Identify the key regulations and standards covering noise
exposure and pollution.

2. Understand 2.1 | Outline the key components of safe systems of work.
methods used to
manage risks and
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hazards in 2.2 | Explain how key physical and chemical hazards in process
process industry manufacturing are managed.
manufacturing. 2.3 | Describe how the hierarchy of control can be used to
prioritise and implement control measures.
2.4 | Explain Personal Protective Equipment (PPE) requirements
within a process manufacturing environment.
2.5 | Outline the impact of Control of Major Accident Hazards
Regulations (2015) on process manufacturing workplaces.
2.6 | Describe the process of conducting a risk assessment and
applying control measures.
3. Understand the 3.1 | Describe how health and safety management systems can
purpose and benefit process manufacturing.
application of 3.2 | Describe how key performance indicators (KPlIs) are used to
health and safety monitor health and safety performance.
management 3.3 | Explain how health and safety management systems can
systems in support learning from incidents.
process 3.4 | Outline the role of documentation and record-keeping in
manufacturing. maintaining health and safety standards.
Understand the | 4.1 | Describe common emergency procedures undertaken in
principles and process manufacturing environments.
importance of 4.2 | Explain the key components of emergency response plans.
emergency - T — -
orocedures in 4.3 | Outline the p'erso'nal responsibilities of technicians during
orocess emergency situations.
manufacturing.
Understand 5.1 | Summarise the key provisions of the Environmental
environmental Protection Act as they apply to process manufacturing.
regulations and 5.2 | Explain the role of ISO 14001 in relation to the
management management of environmental responsibilities in the
systems relevant workplace.
to process 5.3 | Explain how environmental management systems can
manufacturing. support process industries.
5.4 | Explain methods of effective waste management.
5.5 | Explain the role of environmental signage and notices in
maintaining compliance with environmental standards.
Understand the 6.1 | Explain how sustainability can support resource efficiency
principles of and waste reduction in process manufacturing.
sustainability and
circular economy | 6.2 | Describe how the principles of the circular economy can be

applied within process manufacturing.
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in process 6.3 | Describe the impact of recycling on the environment.
manufacturing. - — - -

6.4 | Explain how resource efficiency can be improved in process
manufacturing operations.
6.5 | Explain the principles of control and management of

emissions and waste.
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Unit 6: Applied Chemical, Mathematical and Physical Principles in Process Manufacturing

Unit Reference

D/651/6451

Level

Credit Value

GLH

60

Aim

This unit builds on learners’ existing understanding of the
fundamental scientific and mathematical principles applied in
process manufacturing, with additional focus on balanced
chemical equations, electrochemical principles, material
structures and key industrial calculations.

Assessment
Methodology

Learning Outcomes

The learner will:

1. Understand the
construction and

Short answer question examination

Assessment Criteria
The learner can:

1.1 | Apply the laws of conservation of mass and constant
proportions.

use of balanced

1.2 | Construct a balanced chemical equation.

chemical
equations.

1.3 | Identify chemical reactions relevant to process industries.

1.4 | Apply stoichiometric principles in calculations.

1.5 | Explain how to limit excess reagents in chemical
reactions.

2. Understand
electrochemical

2.1 | Explain the principles of oxidation and reduction in
electrochemical processes.

principles in

2.2 | Explain how electrolysis is applied in manufacturing.

process
manufacturing,
including

2.3 | Identify methods to prevent galvanic corrosion in
industrial environments.

oxidation and
reduction,

2.4 | Identify how material selection impacts electrochemical
performance in manufacturing.

electrolysis and
galvanic
corrosion.

2.5 | Explain the role of electrochemical cells in industrial
manufacturing processes.

3. Understand the
structure and

3.1 | Identify the structure of elements, mixtures, compounds,
crystals and alloys.

properties of

3.2 | Describe the structures of different carbon compounds.
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elements, 3.3 | Explain the physical and chemical properties of carbon
mixtures, compounds and polymers.
compounds, - ; -
P 3.4 | Describe the structure and properties of crystalline
crystals, and .
materials.
alloys. - ;
3.5 | Describe the structure and properties of alloys.
3.6 | Classify materials based on their composition and
bonding type.
Know the 4.1 | Explain the concept of dynamic equilibrium in reversible
importance of reactions.
chemical 4.2 | Identify the factors affecting chemical equilibrium.
equilibrium and - - - -
4.3 | Explain the role of energy changes in chemical reactions.
energy changes
in reactions
involved in 4.4 | Explain how changes in the chemical equilibrium can
manufacturing impact manufacturing efficiency.
processes.
Be able to 5.1 | Perform unit conversions relevant to process
conduct manufacturing.
calculations 5.2 | Explain the concept of numerical approximation.
related to
5.3 | Calculate pressure.
process
manufacturing, 5.4 | Calculate weight.
including -
) 5.5 | Interpret the results of calculations related to process
conversions, ;
) operations.
weights, and S e Cpl I i
. . alculate percentage yield.
yield P gey
calculations. 5.7 | Interpret statistical data and graphical information.
5.8 | Explain conventions for drawings and graphical
information.
Understand the 6.1 | Explain the fundamental principles of gas compression.
principles of gas - - - -
. 6.2 | Describe the mechanical properties and function of
compression and . .
compressors used in process manufacturing.
how they apply to - - - -
. . 6.3 | Explain the impact of compression on gas properties.
process industries.
6.4 | Explain the considerations when pumping gases.
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Unit 7: The Principles and Processes of Separation in Process Industry Manufacturing

Unit Reference F/651/6452

Level 3

Credit Value 4

GLH 30

Aim This unit aims to equip learners with a comprehensive
understanding of key phase separation processes used in
process industry manufacturing. The unit covers the
principles, processes, and applications of phase separation
techniques, including distillation, drying, crystallisation,
separation of insoluble solids from liquids. Learners will gain
insights into how these methods are applied to optimise
production, enhance product quality, and ensure efficiency in
industrial settings.

Assessment Workbook

Methodology

Learning Outcomes Assessment Criteria

The learner will: The learner can:

1. Understand the 1.1 | Explain how distillation separates components based on
principles and differences in boiling points.
process of 1.2 | Describe the concept of vapour-liquid equilibrium in
distillation and its distillation.
applications in 1.3 | Explain the role of heat transfer in the distillation
process industry process, including:
manufacturing. e vaporisation

e condensation
e reflux.

1.4 | Explain the importance of establishing a temperature
gradient.

1.5 | Describe the role of mass transfer in the distillation
process.

1.6 | Describe different types of distillation used in process
industry manufacturing.

1.7 | Analyse how different factors can impact the rate of
separation in distillation.

1.8 | Describe how different factors affecting the rate of
separation in distillation can be controlled.
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1.9 | Describe the importance of correct start up and
shutdown of distillation processes.
2. Understand the 2.1 | Describe the basic principles of drying, including the
drying processes concepts of:
used in process e Moisture content
industry e Drying rate
manufacturing. e Equilibrium moisture.
2.2 | Identify different types of industrial drying equipment
and their applications.
2.3 | Explain the mechanisms of internal and external mass
transfer in the drying process.
2.4 | Describe the stages of heat transfer in the drying
process.
2.5 | Explain the mechanisms of heat transfer in the drying
process:
e Conduction
e Convection
e Radiation.
2.6 | Explain how factors affecting the efficiency of mass and
heat transfer in drying can impact on product quality.
2.7 | Describe how factors affecting the efficiency of mass
and heat transfer in drying can be controlled to improve
product quality.
3. Understand the 3.1 | Describe the principles of crystallisation, including the
process of concepts of:
crystallisation and e Supersaturation
its application in e Nucleation
process industry e Crystal growth.
manufacturing. 3.2 | Explain how equipment is utilised to create different
types of crystallisation methods used in process industry
manufacturing.
3.3 | Explain how factors affecting the rate of crystallisation
can impact on product quality.
3.4 | Describe how factors affecting the rate of crystallisation
can be controlled to improve product quality.
4. Understand 4.1 | Explain the principles of different methods for
methods for separating insoluble solids from liquids.
separating
insoluble solids 4.2 | Identify equipment required for different methods of

from liquids and its

separating insoluble solids from liquids.
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application in
process industry

manufacturing.

4.3

Explain the application of different types of separation
methods used in process industry manufacturing.
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Unit 8: Water Utilisation and Purification in Process Industry Manufacturing

Unit Reference H/651/6453

Level 3

Credit Value 3

GLH 25

Aim The aim of this unit is to advance learners' understanding of
water utilisation and purification in process industry
manufacturing. This knowledge is important for maintaining
operational efficiency, ensuring high product quality, and
adhering to stringent environmental and regulatory standards.

Workbook

Assessment
Methodology

Learning Outcomes Assessment Criteria

The learner can:

The learner will:

1. Understand the 1.1 | Describe the key physical, chemical, biological and
methods for industrial-specific parameters that define water quality.
water purification | 1.2 | Describe physical methods of water purification.
in process - - —
industry 1.3 | Describe chemical methods of water purification.
manufacturing. 1.4 | Describe biological methods of water purification.

1.5 | Evaluate the effectiveness and suitability of different
purification methods used in manufacturing.

2. Understand how | 2.1 | Evaluate how mineral content and purity levels of raw,
mineral content treated, and demineralised water impact process
and purity levels efficiency.
of water affect 2.2 | Explain the impact of mineral content and purity levels on
process efficiency the suitability of water for specific manufacturing
and suitability in processes.
manufacturing.

3. Understand the 3.1 | Explain the importance of water as a resource in process
significance and industry manufacturing.
management of 3.2 | Describe the various sources of water and their use in
water as a process industry manufacturing.
resource in 3.3 | Explain the environmental and economic impacts of water

usage in process industry manufacturing.
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process industry 3.4 | Evaluate the role of water efficiency in operational
manufacturing. efficiency and cost management within the manufacturing

plant.
3.5 | Summarise the regulatory and compliance requirements
related to water usage and quality in the process industry.
4. Understand how | 4.1 | Explain the principles of steam generation.
steam is - 5 X .
4.2 | Describe the different types of boilers used in process
generated and ) ) L
. . manufacturing and their advantages, limitations and
utilised in process ] o
. typical applications.
manufacturing. - - - -
4.3 | Explain how steam is transported through industrial
pipelines.
4.4 | Describe common issues which impact on efficacy of
steam transportation.
4.5 | Describe the key applications of steam in process

manufacturing.
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Unit 9: Heat Transfer and Fluid Flow in Process Manufacturing

Unit Reference

1/651/6454

Level

3

Credit Value

4

GLH

30

Aim

To equip learners with a comprehensive understanding of the
fundamental principles of heat transfer and fluid flow and their

critical applications in enhancing process efficiency and

product quality within the process manufacturing industry.

Assessment
Methodology

Learning Outcomes

The learner will:

Workbook

Assessment Criteria

The learner can:

1. Understand the 1.1 | Describe the principles of heat transfer:
principles of heat e conduction
transfer and their e convection
impact on heating e radiation.
and cooling 1.2 | Explain how the principles of heat transfer are applied to
processes within heating and cooling process fluids.
the process 1.3 | Describe different factors that affect heat transfer
industry. efficiency.

1.4 | Explain how thermal insulation and energy recovery
techniques improve process efficiency and reduce
operational costs within process manufacturing.

1.5 | Explain the basic principles of refrigeration.

2. Understand the 2.1 | Explain the concepts of:
principles of fluid e Laminar flow
flow. e Turbulent flow.

2.2 | Explain the factors affecting fluid flow in pipelines.

2.3 | Identify methods for calculating flow rates, pressure
drops and head losses in pipeline systems.

2.4 | Explain how fluid flow principles are used to address

issues related to the transport and control of fluids in
pipeline systems.
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2.5 | Explain the effects of bends, fittings, and valves on fluid
flow characteristics.
3. Understand the 3.1 | Describe the impact of thermal and flow properties on
impact of thermal process efficiency and product quality.
and flow 3.2 | Describe instances where thermal and flow properties can

properties on
process efficiency
and product

quality.

influence manufacturing outcomes.
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Unit 10: Fault Diagnosis and Continuous Improvement Techniques in Process Industry
Operations
Unit Reference K/651/6455

Level 3

Credit Value 4

GLH 25

Aim This unit aims to provide learners with the knowledge to
understand and apply fault diagnosis and continuous improvement
techniques in process industry operations. It covers diagnostic
tools, continuous improvement methodologies, and the role of
data in optimising efficiency, safety, and quality, enabling learners
to contribute effectively to improving process performance in the
process industry.

Assessment Centre Devised Assessment
Methodology

Learning Outcomes | Assessment Criteria

The learner will: The learner can:

1. Understand the 1.1 | Explain the importance of fault diagnosis in process

role of fault industry operations.
diagnosis in 1.2 | Evaluate the potential consequences of undiagnosed faults
process industry in production.
operations.
2. Understand tools | 2.1 | Describe the purpose of key diagnostic tools used in
and techniques process industries.
used for fault 2.2 | Explain how Root Cause Analysis (RCA) techniques are
diagnosis. applied in process manufacturing.

2.3 | Explain how the 5 Whys technique is applied as a problem
solving tool.

2.4 | Describe how condition monitoring tools are used to
diagnose faults.

2.5 | Assess how maintenance logs and historical data can
contribute to fault diagnosis.

3. Understand the 3.1 | Describe the importance of continuous improvement in

importance of process industry operations.

continuous 3.2 | Describe the principles of Lean Manufacturing as they
improvement in apply to production processes.

process industry | 3.3 | Explain how the Six Sigma methodology supports defect
operations. reduction.
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3.4 | Describe how the Kaizen philosophy is applied in small-
scale, continuous improvements.

4. Understand how | 4.1 | Explainthe concept of Total Productive Maintenance (TPM)
continuous and how it helps in reducing equipment downtime.
improvement 4.2 | Define Statistical Process Control (SPC) and its role in
techniques are maintaining process quality.
used to enhance | 4.3 | Describe the Plan-Do-Check-Act (PDCA) cycle and its use in
operational continuous improvement.
efficiency and 4.4 | Explain the 5S technique and its impact on workplace
maintain quality. organisation and efficiency.

4.5 | Describe how Value Stream Mapping (VSM) is used to
identify production inefficiencies.

4.6 | Compare the impact of different continuous improvement
techniques.

5. Understand the 5.1 | Explain the importance of real-time data collection from
role of data in process equipment for fault diagnosis.
fault diagnosis 5.2 | Describe the purpose of data logging and its role in
and continuous monitoring process performance.
improvement. 5.3 | Explain how data analysis is used to identify inefficiencies

and predict equipment failures.
5.4 | Explain how data-driven decision-making supports
continuous improvement efforts in process operations.

6. Understand the 6.1 | Explain how effective fault diagnosis contributes to
impact of fault operational safety and reduces risks.
diagnosis and 6.2 | Explain the relationship between continuous improvement
continuous and maintaining product quality.
improvementon | 6.3 | Explain how fault diagnosis and continuous improvement

operational
safety, quality,
and efficiency.

help increase production efficiency.
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Unit 11: Maintaining Quality and Control in Process Manufacturing

Unit Reference L/651/6456

Level 3

Credit Value (delete if il
NA)

GLH 25

Aim This unit provides learners with a comprehensive understanding
of the importance of quality standards in process
manufacturing, including process, documentation and stock
control, quality procedures, calibration of equipment, methods
of analysis and customer feedback. It also provides an
understanding of the importance of audits and corrective
actions to maintain high quality standards.

Assessment Centre Devised Assessment
Methodology

Learning Outcomes Assessment Criteria

The Learner will The learner can

1. Understand the 1.1 | Explain different types of process control systems and
function, their applications.
components, and 1.2 | Describe the role of key components in a process control
role of process system.
control systemsin | 1.3 | Explain how process control systems regulate critical
process industry parameters to ensure operational efficiency.
manufacturing.

2. Understand 2.1 | Describe the types and purposes of documentation used
documentation in process manufacturing.
requirements in 2.2 | Explain the significance of accurate documentation in
process quality management.
manufacturing. 2.3 | Explain the potential risks associated with poor

documentation practices.

3. Understand 3.1 | Justify key practices for controlling documentation.

documentation - — :
3.2 | Explain the implications of improper document control.

control in process

manufacturing. 3.3 | Explain how documentation control supports effective
audit practice.
4. Understand 4.1 | Outline key principles of laboratory quality procedures
laboratory used in process manufacturing.
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manufacturing.

procedures and 4.2 | Identify how the principles of laboratory procedures
their role in quality support quality control.

control and 4.3 | Identify best practices for ensuring test accuracy and
product integrity. reliability.

4.4 | Explain the impacts of an operator’s competence on
adherence to quality standards and resulting product
quality.

. Understand the 5.1 | Outline the purpose of calibration in quality control.
purpose, practices - - - -
o 5.2 | Identify standard calibration practices.
and implications of
calibration in 5.3 | Explain the consequences of using uncalibrated
quality control. equipment in quality control.
Understand 6.1 | Recognise the importance of representative sampling in
representative quality control.
sampling and 6.2 | Explain why a sample needs to represent the whole
common methods batch.
of analysis in 6.3 | Identify common methods of analysis used in process
process manufacturing quality checks.
manufacturing. 6.4 | Identify factors that influence the selection of sampling
methods.

6.5 | Recognise basic procedures for ensuring sample integrity
and consistency.

6.6 | Identify the advantages and limitations of different
analytical methods used in quality assessments.

Understand the 7.1 | Explain the importance of customer feedback and its role

role of customer in driving improvement.

feedback, audits, | 7.2 | Describe the purpose and importance of quality audits in

and corrective process manufacturing.

actions in

assessing and 7.3 | Explain the function and structure of a Non-Conformance

improving quality Report (NCR).

performance. 7.4 | Explain the role of Corrective Action Preventive Action
(CAPA) in quality management.

Understand how | 8.1 | Explain the benefits of effective stock control in process

effective stock industry manufacturing.

control can 8.2 | Describe the impact of poor stock control in process

support the industry manufacturing.

provision of high- | 8.3 | Outline the methods and techniques used for stock

performance control.

process
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Unit 12: Information Technology and Data Security in Process Industry Operations

Unit Reference R/651/6458

Level 3

Credit Value 2

GLH 15

Aim This unit aims to equip learners with knowledge of information
technology systems and data security in the process industry
including IT systems, cybersecurity threats, data protection
principles, and relevant regulations. The unit also highlights the
role of data logging and technological advancements in
optimising process operations, ensuring learners can apply
these concepts to maintain safe, efficient, and compliant
industrial environments.

Assessment Centre Devised Assessment
Methodology

Learning Outcomes Assessment Criteria

The learner will: The learner can:

1. Understand the 1.1 | Describe the function of IT systems in process industry
role of IT systems operations.
in process 1.2 | Explain the key benefits of using IT systems in process
industry industry operations.
operations.

2. Understand 2.1 | Describe common types of cybersecurity threats in
common industrial settings.

2.2 | Evaluate how a cybersecurity breach might impact process

cybersecurity
industry operations.

threats to - - -
) i 2.3 | Describe basic cybersecurity measures that protect IT
industrial IT
systems.
systems.

3. Understand the 3.1 | Define the key elements of data security.
principles of data

L 3.2 | Explain why data integrity is important in process
security in the .
. manufacturing.
process industry.

4. Understand 4.1 | Summarise the key provisions of GDPR and ISO/IEC 27001
regulatory that apply to the process industry.
requirements 4.2 | Explain the consequences of failing to comply with data
related to IT and security regulations.
39
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data security in 4.3 | Explain how regular audits can ensure compliance with IT
the process and data security regulations.
industry.

5. Understand the 5.1 | Explain how Industry 4.0 and loT have changed data
impact of security needs in the process industry.
technological 5.2 | Describe how new technologies are being used to
developments on enhance cybersecurity.
process industry 5.3 | Describe how new technologies have impacted industry

operations and
data security in
the process
industry.

operations.
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Resources

SIAS provides the following additional resources for this qualification:
Centre Qualification Guide
Qualification Learner Logbook
Sample Assessment Material
Externally Set Assessments

Please see below examples of sample assessment questions:

Sample Question 1 (Multiple Choice Question)

What do the letters in COSHH stand for?

A. Control of Substances Hazardous to Health

B. Control of Substances Harmful to Health

C. Containment of Substances Hazardous to Health

D. Containment of Substances Harmful to Health

Sample Question 2 (Short Answer Question)

Explain what happens at the anode and cathode during an electrochemical process by
completing the following sentences.

At the anode
At the cathode

Marking Guidance

At the anode, oxidation takes place / loss of electrons.
At the cathode, reduction occurs / gain of electrons.

1 mark for stating oxidation or loss of electrons at the anode.

1 mark for stating reduction or gain of electrons at the cathode.
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For information about SIAS and general enquiries please see our website: www.siasuk.com

or contact:
Telephone: 01925 515211
Email: info@siasuk.com

Floor 1, 720 Mandarin Court T:01925515211
Centre Park, WARRINGTON E: info@siasuk.com
WA1 1GG W: www.siasuk.com
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