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Summary of Module

The focus of the module is sustainability and safety of processes to ensure innovative
approach to process industries. This requires a multi-disciplinary approach to the design
process that is informed by engineering, safety, environmental, economic, and societal
constraints.

The module covers modern technologies used to enhance process safety, improve product
quality, reduce waste generation and resources usage, and develop innovative approaches
and the understanding of how to combine and apply different principles such as
sustainability, economics, and safety to novel and complex situations with cultural, societal,
environmental and commercials considerations.

Process Integration: benchmarking process performance and mass targeting, waste
discharge minimisation, fresh usage minimisation, mass integration strategies, pinch
techniques and recycle network design.

Process Intensification: principles and applications, miniaturisation and micro-processing,
enhanced transport processes, integration of process steps. Mechanisms and merits
(economic, process and environment) involved in process intensification.

Inherently Safer Process Design: ISD concepts and fundamentals, techniques for ISD
implementation and applications to wider engineering disciplines. Risk perception, accident
and loss statistics, probability theory, event and faulty trees, QRA and LOPA.

Safety Management Systems (SMS): Management of safety during change. Investigation of
process incidents. Human errors. Incident investigation management system, classifying
incidents, incident causation theories, and causal factor identification.

o During the course of this module students will develop their UWS Graduate Attributes
(https://www.uws.ac.uk/currentstudents/your-graduate-attributes/ ). Universal: critical
thinking and analytical mind; Work-Ready: Academic attributes problem-solver and
motivated; Successful : autonomous, driven and resilient.




Module Delivery On-Campus’ Hybrid? Online® Work -Based
Method B ] ] Learning®
Campuses for |:| Ayr |:| Lanarkshire |:| Online / Distance
Module Delivery |:| Dumfries |:| London Learning

<] Paisley [ ] Other (specify)
Terms for Module Term 1 X Term 2 [] Term 3 []
Delivery
Long-thin Delivery Term 1 - [] Term 2 - [] Term 3 - []
over more than one Term 2 Term 3 Term 1
Term

Learning Outcomes

L1 Develop a critical knowledge of understanding advanced safe and sustainable
technologies, and the analysis of the environmental and societal impact of solutions to
complex problems.

L2 | Develop advanced and critical knowledge of the role played by process design and
safety principles in the design and system analysis that will also take into consideration
issues such as economics, environmental protection, resources conservation and
social development.

L3 | Develop the underlying knowledge that will enable the analysis of systems even in the
cases of missing and incomplete data through research and innovation with financial,
social and other risks considerations.

L4 | Develop critical understanding and a broad knowledge of emerging design and safety
technologies, their fit for purposes and limitations, and be able to communicate itto a
variety of audiences.

L5 | N/A

Employability Skills and Personal Development Planning (PDP) Skills

SCQF Headings During completion of this module, there will be an opportunity to
achieve core skills in:

Knowledge and SCQF 11
Understanding (K Demonstrate:
and U)
¢ A Critical knowledge that covers and integrates most of the main areas
of the discipline of process sustainability and safety and their relevance

and application in engineering context and at advance level.

T Where contact hours are synchronous/ live and take place fully on campus. Campus-based learning is focused on
providing an interactive learning experience supported by a range of digitally-enabled asynchronous learning
opportunities including learning materials, resources, and opportunities provided via the virtual learning
environment. On-campus contact hours will be clearly articulated to students.

2 The module includes a combination of synchronous/ live on-campus and online learning events. These will be
supported by a range of digitally-enabled asynchronous learning opportunities including learning materials,
resources, and opportunities provided via the virtual learning environment. On-campus and online contact hours will
be clearly articulated to students.

3 Where all learning is solely delivered by web-based or internet-based technologies and the participants can engage
in all learning activities through these means. All required contact hours will be clearly articulated to students.

4 Learning activities where the main location for the learning experience is in the workplace. All required contact
hours, whether online or on campus, will be clearly articulated to students




¢ A critical understanding of the principal theories, concepts and
principles of advanced process sustainability and safety.

¢ A critical understanding of a range of specialised theories, concepts
and principles applied to process sustainability and safety.

¢ Extensive, detailed and critical knowledge and understanding of the
role of process sustainability and safety in engineering applications as
well as in other areas such as the environment.

* Develop a critical understanding of the implication of knowledge of
process sustainability and safety principles in the advancement of
modern and innovative chemical process design, conservation of
resources and sustainability.

Practice: Applied
Knowledge and
Understanding

SCQF 11

¢ Use a significant range of the core engineering knowledge and skills to
advance the knowledge of process sustainability and safety and its
application in engineering context.

* The ability to use a range of specialized skills, techniques, practices
and/or materials that are informed by the recent advances in the
process field in general and in process sustainability and safety in
particular.

¢ Apply a range of standard and specialized research and other
techniques to advance the understanding and proper utilization of
process sustainability and safety fundamentals.

¢ Plan, develop and execute a process innovation.
¢ Demonstrate originality, creativity and critical thinking.

¢ Apply knowledge of process sustainability and safety in a wide variety
of engineering applications that demand innovation.

Generic
Cognitive skills

SCQF 11

¢ Apply critical analysis, evaluation and synthesis to forefront issues, or
issues that are informed by forefront developments in the area of
process sustainability and safety and the interaction with the
engineering aspects of the profession.

¢ Practice at a high level the ability to critically identify, analyse,
conceptualise and define new and abstract problems related to process
sustainability and safety and the application of the concepts in
engineering context.

¢ Develop and demonstrate original and creative thinking and responses
in dealing with complex or novel problems and issues.

e Critically review, consolidate and extend knowledge, skills, practices
and thinking in the field of process sustainability and safety.

¢ Deal with complex issues and make informed judgements in situations
involving the absence of complete or consistent data/information
through innovation and research.

Communication,
ICT and
Numeracy Skills

SCQF 11

e Communicate, using appropriate methods, to a range of audiences
with different levels of knowledge/expertise.

e Communicate with peers, more senior colleagues and specialists.




¢ Use a wide range of ICT applications to support and enhance work at
this level and show critical understanding of the scope and limitations of
the tools used and their underlying theoretical basis.

¢ Undertake critical evaluations of a wide range of numerical and
graphical data with the ability to deal with situations involving missing
data and lack of information using research.

Autonomy,
Accountability
and Working with
Others

SCQF 11

¢ Exercise high level of autonomy and initiative in professional and
equivalent activities with the ability to work independently on significant
and demanding tasks.

¢ Take responsibility for own work and/or significant responsibility for the
work of others providing leadership.

¢ Take responsibility for a significant range of resources.

¢ Demonstrate leadership and/or initiative and make an identifiable
contribution to change and development

¢ Practise in ways which draw on critical reflection on own and others’
roles and responsibilities.

¢ Deal with complex ethical and professional issues in engineering
context and make informed judgements on issues not addressed by
current professional and/or ethical codes or practices.

Prerequisites

Module Code Module Title

Other Suitable background in Engineering, Physics, Chemistry
related subjects.

Co-requisites

Module Code Module Title

Learning and Teaching

In line with current learning and teaching principles, a 20-credit module includes 200 learning
hours, normally including a minimum of 36 contact hours and maximum of 48 contact hours.

This module covers a wide variety of theoretical, conceptual and practical areas, which
require a range of knowledge and skills at a more advanced level to be displayed and
exercised. Delivery of its syllabus content therefore involves a diversity of teaching and
assessment methods suitable to the learning outcomes of the module; these include formal
lectures, structured tutorials, open ended problem solving, flipped class teaching directly
related to assessment tasks, completion and submission of written coursework making use
of appropriate forms of IT and VLE, and independent study.

Learning Activities

During completion of this module, the learning activities undertaken

Student Learning
Hours

to achieve the module learning outcomes are stated below: (Note: Learning hours

include both contact
hours and hours spent
on other learning

activities)
Lecture / Core Content Delivery 24
Tutorial / Synchronous Support Activity 12
Independent Study 164
n/a 0




n/a 0

n/a 0

TOTAL 200

Indicative Resources

The following materials form essential underpinning for the module content and
ultimately for the learning outcomes:

Crowl, D. A. and Louvar J. F. (2019) Chemical Process Safety: Fundamentals with
Applications. 4nd Edition. Boston, Mass.; London: Prentice Hall.

Reay, D. A., Ramshaw C.and Harvey A. (2013) Process Intensification: Engineering for
Efficiency, Sustainability and Flexibility. 2nd Edition, Oxford: Butterworth-Heinemann.

El-Halwagi, M. (2025) Sustainable design through process integration: fundamentals and
applications to industrial pollution prevention, resource conservation, and profitability
enhancement. 3rd Edition, Amsterdam: Elsevier.

Seider, W. D., Lewin D. R., Seader J. D., Widagdo S., Gani R., and Ming NG K.A. NG (2019)
Product & Process Design Principles: Synthesis, Analysis and Evaluation. 4th Edition, N.J.:
Wiley.

Kletz, T. and Amyotte P. (2010) Process Plants: A Handbook for Inherently Safer Design. 2nd
Edition, Boca Raton, Fla.; London: CRC Press.

Mannan, S. (2012) Lee’s Loss Prevention in the Process Industries: hazard identification,
assessment and control. 4th Edition, Butterworth-Heinemann.

(N.B. Although reading lists should include current publications, students are advised
(particularly for material marked with an asterisk*) to wait until the start of session for
confirmation of the most up-to-date material)

Attendance and Engagement Requirements

In line with the Student Attendance and Engagement Procedure, Students are
academically engaged if they are regularly attending and participating in timetabled on-
campus and online teaching sessions, asynchronous online learning activities, course-
related learning resources, and complete assessments and submit these on time.

For the purposes of this module, academic engagement equates to the following:

The School of Computing, Engineering and Physical Sciences considers attendance and
engagement to mean a commitment to attending, and engaging in, timetabled sessions. You
will scan your attendance via the scanners each time you are on-campus and you will login to
the VLE several times per week. Where you are unable to attend a timetabled learning
session due to illness or other circumstance, you should notify the Programme Leader that
you cannot attend. Across the School an 80% attendance threshold is set. If you fall below
this, you will be referred to the Student Success Team to see how we can best support your
studies.

Equality and Diversity

The University's Equality, Diversity and Human Rights Procedure can be accessed at the
following link: UWS Equality, Diversity and Human Rights Code.

Aligned with the University’s commitment to equality and diversity, this module supports
equality of opportunity for students from all backgrounds and learning needs. Using the VLE,
material will be presented electronically in formats that allow flexible access and
manipulation of content. This module complies with University regulations and guidance on



https://www.uws.ac.uk/about-uws/policies-procedures-guidance/
https://www.uws.ac.uk/media/6317/equality-diversity-and-human-rights-code-approved-feb-2023.pdf

inclusive learning and teaching practice. This module has lab-based teaching and as such
you are advised to speak to the Module Co-ordinator to ensure that specialist assistive
equipment, support provision and adjustment to assessment practice can be put in place, in
accordance with the University’s policies and regulations.

(N.B. Every effort will be made by the University to accommodate any equality and
diversity issues brought to the attention of the School)

Supplemental Information

Divisional Programme Board | Engineering Physical Sciences

Overall Assessment Results | [ | Pass / Fail [X] Graded

Module Eligible for [ ]Yes DX]No

Compensation If this module is eligible for compensation, there may be

cases where compensation is not permitted due to
programme accreditation requirements. Please check
the associated programme specification for details.

School Assessment Board Design
Moderator A Durrant
External Examiner P Weston

Accreditation Details

Module Appears in CPD [ ]Yes X]No
catalogue
Changes / Version Number 1.1

Indicative Resources updated
External Examiner updated- Peter Weston
Attendance and Engagement Requirement updated

Equality and Diversity updated

Assessment (also refer to Assessment Outcomes Grids below)

Assessment 1

Essay- 50%

Assessment 2

Presentation- 50%

Assessment 3

(N.B. (i) Assessment Outcomes Grids for the module (one for each component) can be found
below which clearly demonstrate how the learning outcomes of the module will be assessed.

(ii) An indicative schedule listing approximate times within the academic calendar when
assessment is likely to feature will be provided within the Student Module Handbook.)

Component 1

Assessment Type LO1 LO2 LO3 LO4 LO5 | Weighting of | Timetabled
Assessment | Contact
Element (%) Hours




Essay X [] X [] [] 50 0
Component 2
Assessment Type LO1 LO2 LO3 LO4 LO5 | Weightingof | Timetabled
Assessment | Contact
Element (%) Hours
Presentation [] X [] X [] 50 0
Component 3
Assessment Type LO1 LO2 LO3 LO4 LO5 | Weighting of | Timetabled
Assessment | Contact
Element (%) Hours
L O O o) O
Combined total for all components 100% 0 hours
Change Control
What When Who
Indicative Resources updated March 2025 L Sun

updated

Equality and Diversity updated

External Examiner updated- Peter Weston

Attendance and Engagement Requirement




