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[bookmark: _Toc7397393]Introduction
[bookmark: _Int_Wvp08JM8]This document will cover various topics, including health and safety, its importance and relevance to activities undertaken whilst at university, and what role engineers play in society. This document will also cover the processes involved with problem solving and different team structures and their effects on how different tasks are completed. A personal development plan will outline what and how the author will improve her skills over a short and longer period. Henceforth, the author will draw on their own experiences and research to conduct this technical report.
Chapter 1 
Whilst stripping engines in the workshops, students were required to wear PPE (Personal Protective Equipment) to protect themselves and minimize the risk of injury whilst undertaking the activity. Required PPE includes a dustcoat to protect clothing and steel toe caps to protect the feet should a heavy object be dropped or were to fall. 
[bookmark: _Int_lSqHaFLc]The requirement for PPE is outlined in different legislations, such as the main one used in the UK, the Health and Safety at Work Act 1974 (HASAWA). This act concerns the workplace, making it relevant for use in the university and outlines the expectations and responsibilities of the employer and employees regarding health and safety in the workplace. It states that employers are responsible for ensuring their workforce is up to date on the relevant training and are qualified to carry out the activities involved in their role. The employer must also ensure that their health and safety policies are suitable, relevant, and up to date and that they supply sufficient PPE for their workers (HSE, 2019) (BBC, 2023).
The act states that there is also a responsibility placed upon employees to keep themselves and those around them safe. This includes wearing the PPE supplied correctly, and obeying the relevant rules and regulations issued by the employer. This includes obeying signage and being aware of company policy when reporting any accidents, injuries or near misses. These things are documented for future reference, as a part of a continuous effort to reduce the likelihood of accidents occurring, therefore minimizing risk (BBC, 2023). 
Another legislation relevant to this application would have been COSHH (Control of Substances Hazardous to Health). One of the guidance given by the COSHH legislation is the requirement for risk assessments. These are used to identify the risks involved with the various hazardous substances, and it is also useful for taking preventative action when finding ways to reduce the risks involved with these substances. For example, one way of reducing the risk of spillages would be safe storage of the substance, for example in a COSHH cupboard – a cupboard that is allocated to the storage of hazardous substances. This solution would also satisfy the need placed upon employers to “implement control measures.” This also outlines the need to reduce the exposure of employees to any hazardous substances to reduce the likelihood of any harm or long-term illnesses. The measures taken in the university workshops satisfy the COSHH regulations with the use of COSHH cupboards and the correct supply of PPE in the form of gloves and barrier cream to protect students from the oil in the engines.
Part of both legislations discussed above are risk assessments. Below is an example that identifies the risks involved with stripping an engine, and the severity of the risk. Using the matrix below, the level of the risk can be determined according to the severity of the consequence and the likelihood of it occurring (Vicente, 2023).



Figure 1.1 - Risk Matrix
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Figure 1.2 - Risks
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Figure 1.3 - Risks (continued).
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[bookmark: _Toc453450540]Chapter 2
[bookmark: _Int_VhwyFrzf]An engineer is considered as “a person whose job is to design or build machines, engines, electrical equipment or things such as roads, railways or bridges using scientific principles” or “a person whose job is to repair or control machines, engines or electrical equipment” as stated by the Cambridge Dictionary (2023). Chartered engineers are competent individuals who are dedicated to their roles and responsibilities within their profession. Becoming a chartered engineer means that you meet the level of competency set out by different organizations. For example, the IET (Institution of Engineering and Technology) assesses the following - 
· Knowledge and understanding 
· Design, development and problem-solving skills and abilities
· Responsibility, management, or leadership skills
· Communication and interpersonal communication skills
                                                                                                                                        (IET, 2023).
Chartered engineers are expected to meet a good level of competency in each area assessed upon application for the CEng standard. According to the IET, chartered engineers also need to meet the following commitments, and continue to be committed to them as a chartered engineer. “Maintaining public and employee safety” ensures that chartered engineers are committed to ensure that safety is paramount in their profession, no matter the activity or application. They are also expected to be committed to complying with codes of conduct and meeting requirements such as these, as well as “managing safe systems of work.” For example, as an employer, a chartered engineer would be committed to ensuring sufficient PPE, signage, and all safety measures, and striving to improve the company’s safety culture and measures.
Chartered engineers are also expected to be committed to “undertaking work in a way that protects the environment” and is sustainable for future generations. This is an increasingly important commitment in today’s climate, with environmental concerns being at the forefront of public interest and it is becoming increasingly important to exercise sustainable practices. Another commitment which could tie into this is “exercising responsibilities in an ethical manner,” this would involve making decisions with the best interests of those involved as well as those of the environment in mind. For example, this could be changing the material of a product for a more sustainable alternative. 
A chartered engineer should also be committed to being inclusive and recognizing diversity, which is also extremely important when working as a part of a team or in any organization. They are also expected to “actively participate within the profession.” The title of chartered engineer is intended for “practicing engineers,” meaning that they are working or practicing their profession in some form. This commitment would involve attending different conferences or getting involved with them and showing interest in the industry and how it is developing (IET, 2023).
Another organization that has a code of conduct for chartered engineers is the Engineering Council. These commitments are as follows -
· “Honesty and integrity” - chartered engineers are expected to act in an appropriate manner, ensuring that they are fair, honest and avoid any misconduct.
· “Respect for life, law and public good” - as mentioned previously, it is incredibly important that every decision and action taken by a chartered engineer has the best interests of the public, environment, and safety at heart.
· “Accuracy and rigor” - It is expected that chartered engineers keep up to date with their training and ensure that the tasks they undertake are ones they are both competent and capable of doing.
· “Leadership and communication” - It is important that chartered engineers are aware of the needs of others as well as the industry and are competent and capable of communicating effectively to undertake the tasks expected of them.
                                                                                                                             (Engineering Council, 2023)
Considering the commitments and expectations of chartered engineers, the role of a chartered engineer in motorsport has a large responsibility in terms of the environment and sustainability. Different types of motorsports have different sustainability approaches, for example, the World Rally Championship (WRC) now use hybrid vehicles, like World Rallycross. A chartered engineer’s responsibility in terms of sustainability in motorsport would involve finding and innovating modern technologies that allow for motorsports to become more environmentally friendly, especially as an industry that is now becoming increasingly vulnerable if change does not happen. It is not only the racing vehicles that need to become more environmentally friendly, but it is also the way that the teams operate for example a chartered engineer would also be responsible for finding greener ways of transport or operation as a part of “undertaking work in a way that protects the environment” (IET, 2023).
[bookmark: _Toc1022614904]Chapter 3
Problem solving is a key skill in engineering and is an essential aspect of product development. Problems can arise at any point during a product’s life cycle, from development to the point where it is on the market. Of course, the solutions and problem-solving processes differ depending on the problem and at what point it occurs, this is why the problem-solving cycle exists and it can be reentered at any point following any issues experienced during the process.
Figure 3.1 
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[image: ]
[image: ]
An example of an issue found during development is a change in the market. For some products, such as cars, it takes years to develop different models. During the time it takes to develop and produce a car for the market, many things can change, and one example is the 2030 ban on the sale of new petrol and diesel cars (BBC, 2020). Any manufacturer in the process of developing a petrol/diesel car ready for the market after 2030 would obviously need to return to the beginning of the problem-solving cycle because of this and reassess their criteria and constraints. The research stage would involve looking in depth at what the ban entails, as well as what is already on the market in terms of non-petrol/diesel cars. The manufacturer can then choose the best idea and either implement it as a modification to their current car or overhaul the design completely. 
An example of an issue found once on the market is that of the mk1 Audi TT. The car was found to be incredibly dangerous at high speeds whilst changing direction as too much lift was generated. This resulted in several crashes and fatalities, therefore Audi had to take action to prevent further accidents. Audi recalled all the cars so that a solution to this issue could be implemented. They adjusted the suspension setup of the cars and added a rear spoiler in a bid to create more downforce and increase stability (Vehicle Recall, 2023). 
[bookmark: _Int_IXdvUa8T]Suppliers can also be a cause of issues found during production. For example, long lead times on materials and externally supplied components can slow down the production process, which is often an unforeseen issue when engineers are setting out their initial plans and times for production. The brainstorming stage of solving this problem would probably involve finding other suppliers that are more reliable or finding closer suppliers. These suppliers could then be compared to find the best option for the process, and the best option would then be the new supplier.










[bookmark: _Toc2070973705]Chapter 4
An example of a time that I had to work as a part of a team was as a service crew member for a rally team at Rally North Wales in 2022. On this occasion, the only team structure was that 4 people were assigned to each car to complete checks to ensure that its vital components were in good order. This meant that I had complete freedom to work in any order, on any corner of the car, which allowed me to undertake the checks I was most confident of doing as this was my first event. 
No obvious team structure meant there was no clear hierarchy or certain roles within the team. Whereas this was an advantage allowing me to undertake the tasks I was confident in doing, it meant that it was more difficult knowing exactly what task each team member was aiming to complete and whether they had completed it or not. A more defined hierarchy and structure would have allowed each team member to know what they were required to do. A suitable structure that could have been adopted in this application would be the same as one used by Formula 1 pit crews.
Figure 4.1
(Formula 1, 2018).


[bookmark: _Int_OtRqtj0A][bookmark: _Int_3ZGEHxIN][bookmark: _Int_nF67sTQl]As shown in the picture above, all pit crew members have been assigned a corner or section of the car. Each crew member has also been trained and has practiced their specific role so that the pit stop can be completed in the quickest time possible. The advantages of a team structure like this are that every crew member knows exactly what they need to do, and how they need to do it, which prevents confusion in such a time-pressured environment. I believe that applying a structure like this when servicing a rally car could be advantageous as we were also in a time pressured environment, however with only 4 team members on each car and some tasks requiring two people to complete, perhaps assigning a corner of the car to each team member would not work as effectively. A possible solution would be to assign a side of the car to each pair of crew members. This however needs to be flexible, as rally cars often return to service having either been off the road or carrying a serious issue, which requires the attention of several crew members - this is one of the main reasons why I believe that the team did not have a specific structure. 
[bookmark: _Int_lfkLJuzO][bookmark: _Int_Ekn7gfAr]There was no clear hierarchy in the team either, which also had its advantages and disadvantages. Often teams will have designated individuals to lead the team, which in this case was the owner of the rally team. However, when it came to working on the cars, amongst the four crew members there was no clear leader, we all worked together and helped each other when needed. Having no clear leader may have meant that we were less organized, however I believe that it meant that we had more communication between us, making sure that we were all aware of what tasks had and had not been done. In some applications, such as in group projects and exhibitions, research has shown that having a hierarchy can be a disadvantage. A good leader needs to consider the entire team when making decisions and to do that, good communication is needed. Sometimes power can get to people’s heads, and this is when leadership goes too far, leading to team members feeling uncomfortable voicing their opinions, especially if they feel as if their opinions will be dismissed by the leader (Tannenbaum and Salas, 2020).













[bookmark: _Toc387942574]Chapter 5
Personal Development Plan (P.D.P)
Name – Efa Glyn Jones
Degree – BEng Motorsport Engineering
Previous Qualifications – GCSEs, L3 Extended Diploma in Engineering.
Previous Experience – 150+ hours at Automax garage, Dolgellau as a part of my L3 Extended diploma
2022 Rally North Wales as a service crew member for GJ Motorsport.
	Long Term Goals (5 to 10 years)

	· To work in motorsport helping to develop different vehicles.

	Short Term Goals (0 to 5 years)

	· To gain more experience in industry and in different types of motorsports.
· To complete my university course and gain a degree.
· To get more involved in different types of motorsport events outside of rallying.
· Get involved with the university MCR or C1 racing teams to gain experience in a race setting.



	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	To complete my university course at UWTSD (University of Wales Trinity St David).
	To gain a degree and enrich my knowledge and boost my employability prospects.
	University resources, such as the library and lecture notes to ensure I pass my assignments and exams.
Use of software such as CAD (Computer Aided Design) and MATLAB.
	First class honors in motorsport engineering.
	Graduate in 2026.

	Gain more experience in industry.
	To boost employability prospects by becoming more experienced.
	I will need to contact different teams and events to enquire about different opportunities.
An up-to-date CV if it is required.
	Gaining experience in 3 different forms of or positions in motorsport.
	2026.

	Get more involved in different types of motorsports.
	To enrich my knowledge and gain different experiences in different applications. This will also give me the opportunity to get to know people and make different contacts.
	I will need to contact different teams and events to enquire about different opportunities.
I also aim to volunteer at some events, for example marshalling.

	Volunteer at least two events per year.

	2026.

	Get involved with the university MCR or C1 racing teams








	Gain experience from attending events and helping with the car.
	Money – I will need to pay for accommodation and essentials for race weekends.
Tools and equipment- I will need to use and borrow the university’s tools and equipment to work on the car.
	Complete at least a season with the team.
	Until I graduate in 2026


	To work in motorsport developing different race vehicles 
	To use the knowledge and skills I have gained from my academic studies in industry

	A degree – this will boost my employability prospects along with relevant experience.
An up-to-date CV to showcase my skills and abilities to employers.
	Having a job at a well-known race team or establishment.
	2027 - onwards




[bookmark: _Toc205670273]Conclusion
[bookmark: _Int_vhBd0zKq]In conclusion, this document explored the requirements involved in two important health and safety legislations and the expectations placed on the chartered engineers.  Discussed also was the role that chartered engineers play today with the increasing importance of sustainability and environmental factors. This document also covered how the problem-solving cycle is important at all stages of product development and how team structure can be advantageous and disadvantaged depending on the application. The P.D.P also allowed me to identify my goals and to set timeframes for each one.



















[bookmark: _Toc1270520643]Reference List

BBC, 2023. Legislation – Health and Safety at Work Act 1974. [Online]. Health and Safety at Work Act 1974 - Legislation - National 5 Business management Revision - BBC Bitesize. Accessed: 20th November 2023.
HSE, 2019. Health and Safety at Work Act 1974 Explained. [Online]. Available at: Health and Safety at Work Act 1974 Explained | HSE Network (hse-network.com). Accessed: 27th November 2023.
Vicente, V. 2023. The Risk Assessment Matrix – What is it and why is it Important? [Online]. Available at: The Risk Assessment Matrix: What Is It and Why Is It Important? | AuditBoard. Accessed: 28th November 2023.
Cambridge Dictionary, 2023. Meaning of engineer in English. [Online].  Available at: ENGINEER | English meaning - Cambridge Dictionary. Accessed: 22nd November 2023.
IET, 2023. About the CEng Competence and Commitment Standards. [Online]. Available at: CEng Competence and Commitment Standards (theiet.org) . Accessed: 22nd November 2023.
Engineering Council, 2023. Statement of ethical principles. [Online]. Available at: Engineering Council (engc.org.uk). Accessed: 22nd November 2023.
BBC, 2020. Ban on petrol and diesel cars in UK from 2030 under PM’s new ban. [Online]. Available at: Ban on new petrol and diesel cars in UK from 2030 under PM's green plan - BBC News. Accessed: 29th November 2023.
Vehicle Recall, 2023. Recall Number R/2000/008. [Online]. Available at: Recall AUDI R/2000/008 - Vehicle Recall UK (vehicle-recall.co.uk). Accessed: 29th November 2023.
Formula 1, 2018. FIA to present pit stop solution for F1 teams. [Online]. Available at: FIA to present pit stop solution to F1 teams (formula1.com). Accessed: 22nd November 2023.
Tannenbaum and Salas, 'Cooperation: Attitudes and Beliefs that Emerge from the Other Drivers', Teams That Work: The Seven Drivers of Team Effectiveness (New York, 2020; online edn, Oxford Academic, 17 Sept. 2020). https://doi.org/10.1093/oso/9780190056964.003.0005. Accessed: 22nd November 2023. 
	
	
	1




image6.png
3. Research
‘The next step s to research both the issue and solution (if required). This
‘can be done by researching the causes and factors relating to the issues, or
‘even the designs of others. This can often provide inspiration for solutions,
and it also saves time on having to start from scratch.

4. Brainstorming

Using the research acquired from step 3, as well as drawing on
any relevant experience and knowledge, begin brainstorming
ideas for solutions. Ideas can take many forms, such as lsts and
sketches. The best ideas can then be selected ready for

evaluation.
5. Evaluation
In this step, the ideas brainstormed from step 4 are crticized, taking into.

account feasibiliy, the criteria specified in step 1 and any constraints that.
could affect the overall solution.
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6. Implementation

Now that the best solution has been chosen, the design can be
drawn, and plans can be put in place as to how it will be
implemented. For example, if the idea was to create a rear wing
for a car, the plan would include a drawing of the design, how to
create it along with a list of the processes and resources
required. The implementation process can then begin.

7. Evaluation of the results

Once the solution is implemented, engineers test their solutions to
ensure that they do solve the issue and that they work effectively.
Testing allows engineers to find areas for improvement which often lead
to both minor and major modifications to the solution, depending on its
effectiveness. It is also critical that engineers compare their solutions
with the criteria that they set out at the beginning of the process,
ensuring that the solution meets the criteria and works within the
constraints.
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1. Defining The Problem
Engineers often start out by defining the problem, considering what it is and
how it effects different things. This helps to develop a thorough understanding
of the problem which provides 2 good foundation as they move on to the next
stepin the process. The criteria for the solution should be created to ensure
that the final solution will meet each one of those points. Many industries
such as motorsport have rules and regulations which often constrain solutions,
50 these should also be considered.

2. Setting The End Goal

Of course, the goal s to develop and implement an effective solution,

however engineers should also have 2 good understanding of when and

how they know that they have found an effective solution. For example,

fthe issue is bad handling on a race vehicle -the engineer would know

that they have reached a solution when the car handles better, and that

the solution fits within the rules and regulations set by the
series/governing body.
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