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Introduction

This technical report discusses how to adhere to health and safety guidelines as an engineer and aims to educate the reader on how to remain safe as an engineer. The report goes onto discuss the role of an engineer within society and researches the code of conduct they must oblige to. Furthermore, the report educates the reader on the importance of problem- solving skills as an engineer and how this skill is vitally used in differing circumstances that engineers may encounter. The report then explains the importance of team structure and how it can affect the overall success of a task. A personal development plan will be provided in this report to explain the short and long-term goals of the writer. Throughout this report, extensive research has been conducted to provide factual evidence in support of points to ensure the reader can be confident in the information provided. 

[bookmark: _Toc150890168][bookmark: _Toc150890277][bookmark: _Toc151908176][bookmark: _Toc152095174][bookmark: _Toc152095273]Aims 
[bookmark: _Toc151908177][bookmark: _Toc152095175][bookmark: _Toc152095274]1.1 To educate the reader on the key health and safety legislations that engineers must adhere to. This will be done through secondary research into the guidelines within the UK. A risk assessment matrix will be provided on an engineering workshop example.
[bookmark: _Toc151908178][bookmark: _Toc152095176][bookmark: _Toc152095275]1.2 To enlighten the reader on the role that engineers have in society and the way in which they should conduct themselves in a professional manner. This will be done by using secondary research to provide an explanation of the code of conduct for engineers and their responsibilities in sustainability.
[bookmark: _Toc151908179][bookmark: _Toc152095177][bookmark: _Toc152095276]1.3 To explain how engineers overcome problems within industry using a flow diagram to express the resolutions. 


[bookmark: _Toc151908180][bookmark: _Toc150890169][bookmark: _Toc150890278][bookmark: _Toc152095178][bookmark: _Toc152095277]Chapter 1 – Health and Safety  
1.1 [bookmark: _Toc151908181][bookmark: _Toc152095179][bookmark: _Toc152095278]Legislations
An example of an activity where health and safety regulations must be endured is when working in an engine workshop, stripping and rebuilding an engine. When conducting a potentially dangerous activity, legislations must be met to keep workers safe.
Within engineering workshops, most incidences occur during the moving of objects and so the “Workplace (Health, Safety and Welfare) Regulations 1992” aim to reduce these statistics. (HSE, 1999, p.7). This regulation explains to engineers how to conduct a safe working environment in terms of workstation, the workshop and when moving around. The legislation declares that the engineering workshops “floors, corridors and stairs are free of obstruction” (HSE, 1999, p.14). This ensures that when transporting engine parts or walking around the workshop, that there are no hazards for tripping over or causing injury. This is vital when completing an engine strip and rebuild as numerous parts are being taken out. If these parts are not kept in a clean manner, then not only will parts be lost, but components may fall to the floor and cause obstruction in the workshop, leading to the injuries shown in figure 1.
[image: How many Workplace Injuries are CAUSED by Manual Handling?]
Figure 1 - A graph to show which activity causes the most injuries in engineering workplaces. (SafetiHi, 2023) 
This graph supports the proposition by HSE that most accidents occur when workers are moving and handling objects in the workshop. This also reiterates the significance of having the legislation that ensures tidy workshops as an increasing number of incidences occur from slipping and falling at work according to the graph. 

1.2 [bookmark: _Toc151908182][bookmark: _Toc152095180][bookmark: _Toc152095279]– Personal Protective Equipment (PPE)
Personal Protective Equipment (PPE) is a necessity in workshops, legislations have been made to ensure workers are being protected with the correct equipment when undergoing activities. In 2022, an amended regulation was put into place called the “Personal Protective Equipment at Work Regulations 2022”. This regulation places a responsibility on employees to ensure their workers have the sufficient PPE required to keep them safe.  
Universities must adhere to the guidelines and UCL (2023) has released a statement explaining their interpretations of the regulations to their students. The website goes onto say how “barrier cream, lab coats/overalls, eye and hearing protection, dust masks and safety shoes must be used as the work/risk assessment dictates.” (UCL, 2023).  It states how they supply all PPE for students and technicians respectively in adherence to the guidelines. 

1.3 [bookmark: _Toc151908183][bookmark: _Toc152095181][bookmark: _Toc152095280]Risk Assessment Matrix
Microtool (2023) explains how a risk matrix is a diagram used to physically see risks in an activity and they are placed subject to their danger. It is used as a “risk analysis” (Microtool, 2023) so that a severely dangerous activity can be highlighted and identified with ease. 









Figure 2 - Risk assessment matrix of engine stripping and rebuilding task. Created using models from (Microtool 2023; Boers, 2013)
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[bookmark: _Toc150890170][bookmark: _Toc150890279][bookmark: _Toc151908184][bookmark: _Toc152095182][bookmark: _Toc152095281]Chapter 2 – Engineers role in society 

[bookmark: _Toc151908185][bookmark: _Toc152095183][bookmark: _Toc152095282]Chapter 2.1 – UK-SPEC guidelines 
To be accredited as either an Engineering technician, Incorporated Engineer or Chartered Engineer, specific demands must be met by the person according to the “UK Standard for Professional Engineering Competence and Commitment. (UK-SPEC)” (Engineering Council, 2020).
[image: Professional Registration - Royal Institute of Navigation]
Figure 3 – An image to show the 5 categories in the UK SPEC which are required for engineering registration. (RIN, 2018)
The UK-SPEC provides guidance regarding engineer's responsibility toward sustainability by creating 6 principles. One principle stated by the UK-SPEC is to “Do more than just comply with legislation and codes: be prepared to challenge the status quo”. (Engineering Council, 2021).  Specifically in motorsport, this rule is significant in the challenge to change the sport into a more environmentally friendly industry. To visibly see a difference in the carbon footprint of motorsport, relying on predetermined rules and legislations will not be enough. Motorsports top organisers and team principals must be actively looking for more solutions in addition to the legislations provided to show a real in commitment to the issue and reap the rewards for the planet. (Engineering Council, 2021). An article by Abuelsamid (2023) includes how not being satisfied with just one change in the way our sport is conducted could lead to bigger and better improvements. For example, the website explains the development of replacing fossil-based liquid fuels with more sustainable fuels have shown success in recent times. The first attempt to use sustainable fuel was by Panoz in 1998, who released the Esperante Q9 GTR1 at Le Mans 24-hour race. Although it was unsuccessful in this year of trialling, continuous dedication and further research was done to find a better hybrid solution and drive motorsport to a more sustainable approach. After numerous attempts for a successful hybrid prototype, Audi released the R18 e-tron hybrid in 2012 which was the start of the hybrid era in motorsport. Formula 1 joined the sustainable route by ruling hybrid power units as mandatory for all teams which achieved a “greater than 50% thermodynamic efficiency”. (Abuelsamid, 2023). This website highlights how going above and beyond will produce the biggest change in sustainability for motorsport as the continuous efforts by companies, led to a revolutionary change in regulations that wouldn’t have been found without extra effort. (Abuelsamid, 2023).

[bookmark: _Toc151908186][bookmark: _Toc152095184][bookmark: _Toc152095283]Chapter 2.2 – EERG guidelines 
The Royal Academy of Engineering and the Engineering Council joined forces to conjure up ethical principles for engineers to follow when in practice and for general behaviour. There is now an amended version of the statement in alliance with the “Engineering Ethics Reference Group (EERG)”. (Engineering Council, 2017). These principles have been combined through ethical considerations within the engineering profession and from external professions to provide a consensus of the ethical expectations within the workplace. 
Two of the four principles presented by the EERG is “respect for life, law the environment and public good’ and ‘leadership and communication”. (Engineering Council, 2017). The website states that engineers should “protect and where possible improve the quality of built and natural environments.” (Engineering Council, 2017). This legislation can be used by motorsport engineers in relation to the legislation that engineers should “promote public awareness and understanding of the impact and benefits of engineering achievements.” (Engineering Council, 2017). Motorsport UK (2021) explains their intentions of creating a committee responsible for collating sustainable practices and projecting these solutions to the wider public. Motorsport UK (2021) has identified their wide platform as being over 40,000 visits per month and they are dedicated to using their platform to educate members on their Sustainability Strategy allowing opportunities for members to stay updated. 





[bookmark: _Toc150890171][bookmark: _Toc150890280][bookmark: _Toc151908187][bookmark: _Toc152095185][bookmark: _Toc152095284]Chapter 3 – Problem Solving
[bookmark: _Toc150890172][bookmark: _Toc150890281]
An online article by Krisher (2023) explains how Hyundai and Kia had issues with their cars once issued to the market in the USA and had to recall over 3 million vehicles. The issues found to be in the anti-lock brake as the article states “anti-lock brake control module can leak fluid and cause an electrical short, which can touch off a fire while the vehicles are parked or being driven.” (Krisher, 2023).  To fix these cars and recompensate customers appropriately, the engineers would need to use the engineering problem solving method to find the best solution. 
[image: ]
Figure 4 – A flow diagram to show the problem-solving steps Kia would take to solve the anti-lock brake issues with their car. Statistics used from Krisher (2023)






[bookmark: _Toc151908188][bookmark: _Toc152095186][bookmark: _Toc152095285]Chapter 4 – Team Structure 

1.1 [bookmark: _Toc151908189][bookmark: _Toc152095187][bookmark: _Toc152095286]– Personal Review of working in a team
In Welsh Baccalaureate GCSE, teamwork was a major part of the Enterprise and Employability challenge. The task was to create a board game to sell to the wider population with a concept that is unique. This challenge required the team to work on different aspects of the game and the business as a whole. To complete this challenge, my group adopted a hierarchal team structure whereby we had an overall leader and sub managers for each role. 
[image: Hierarchical structure]
Figure 5 – A diagram to show the overall concept of the hierarchal team structure. (Asana, 2023)
The hierarchal structure is “organized into a pyramid-like structure, with executives, directors, managers, and employees in order from the highest level to the lowest in the chain.” (Asana, 2023). Our group agreed on this structure as we felt it was the most organised as we each new our designated roles within the team and what we needed to do independently to help our team achieve success. 
Johnson (2019) explains the advantages that come with the hierarchal structure. Johnson (2019) explains how the hierarchal structure provides the whole team with a direct point of communication whereby each member is aware of who to contact if they find any issues. We interpreted the hierarchal structure by designating a team leader to oversee all activities that must be completed to create our board game. We then had sub-roles for team members, one person as the finance manager, the creative director and secretary. By having these sub managers, we were able to identify who we should contact when a task needed to be done in a certain area. It ensured each person had their own responsibilities and felt they were contributing to the team whilst being under leadership. However, the issues we came across throughout the project was the leader becoming over-dominating. They interpreted their role as being completely in charge and undermined the decisions of the managers in their areas which then led to poor decision making. For example, our leader overruled the finance manager’s opinion on how much money we could spend on our packaging despite having less involvement in the financial process, this led to our team being financially limited when manufacturing the game. This shows the issues with a hierarchal team structure which is backed up by the article as the author states that a disadvantage of hierarchal teams is that “the owner may be caught up in the day-to-day operations, making decisions about things that are best left in the hands of those closer to the situation. (Johnson, 2019).

1.4 [bookmark: _Toc151908190][bookmark: _Toc152095188][bookmark: _Toc152095287]– Alternative team structure 
After conducting research, a team structure which may have proved to be more efficient for our project is the matrix team structure. This is where there isn’t just one team leader and so it gives team members an opportunity to communicate with more than one leader. This will reduce the power on one leader and therefore reduce incorrect overruling. By having multiple leaders, they can be more involved in each area of the project and so have a better understanding of the process and more educated decisions can be made. Asana (2023) explains how the matrix structure allows for better communication within the team due to each team member feeling entitled to put ideas forward and take control. 
[bookmark: _Toc150890173][bookmark: _Toc150890282]










[bookmark: _Toc151908191][bookmark: _Toc152095189][bookmark: _Toc152095288]Chapter 5 - Personal Development Plan 

	Previous Qualifications 
· GCSE: 11 A*s and 2 A’s
· A Levels: 2 A*s and 2 A’s


	Previous Experience 
· Work Experience at Altrad Engineering Services looking into engineering drawings and CAD models.

	Long term goals (5 – 10 years)

	Become a strategic engineer in Formula One.



	Short term goals (0 – 5 years)

	Complete a year working in industry at a Formula One Team.
Graduate at UWTSD with a first-class honour’s degree.
Become a key part of the MCR Sports 2000 team looking into data acquisition.
Complete a master’s degree in motorsport engineering.


	Goal
	Objective
	Resources Required
	Measured 
	Target date 

	Become a strategic engineer in Formula One.
	To complete an undergraduate degree and year in industry. Apply to a graduate scheme in formula one to gain industry experience.
	2:1 or above degree in Motorsport Engineering.
Relevant motorsport experience in a formula one team.
	Successfully working at a formula one team as a strategic engineer.
	Completed before 2030.

	Complete a year working in industry at a Formula One team.
	Create a CV and apply to different placement jobs within formula one in my second year of my undergraduate degree.
	Professional CV 
Relevant motorsport experience to set me out from other applicants. 
	Whether I am accepted into a placement at a formula one team.
	Completed between 2025-2026.

	Graduate at UWTSD with a first class-honours.
	Attend all my lectures and workshops. Ensure I am organised and manage my time effectively to balance studies and socialising.
	University resources (i.e., library).
Computer room with relevant software's i.e., MATLAB and CAD).
PPE (i.e., dust coat, steel toe cap boots and eyewear).

	Graduation certificate.
	Graduate in 2027.

	Be a part of MCR Sports 200 team in data acquisition.
	Join the MCR team and help with data acquisition throughout my three years at UWTSD. 
	Money for travelling.
Teaching about using data acquisition tools.
PPE (i.e., steel toe cap boots).
	Experience of travelling and successfully helping at race weekends with the MCR team.
	Complete in 2027 when I graduate.

	Complete a master’s degree in motorsport engineering.
	Apply to a master’s degree at UWTSD after I have completed my undergraduate degree.
	An undergraduate degree.
University resources (i.e., library, workshop, PPE and software).
	Master’s graduation certificate.
	Complete between 2027-2028.













[bookmark: _Toc150890174][bookmark: _Toc150890283][bookmark: _Toc151908192][bookmark: _Toc152095190][bookmark: _Toc152095289]Conclusion

To conclude, when completing an engineering task, many legislations must be met to ensure safety for workers. A risk assessment matrix has proven to be a successful method to clearly identify the potential harm of hazards and how likely they are to occur. Risk matrices are a universal technique and so is a vital method for engineers to know for their safety.
Furthermore, engineers must keep updated with the ongoing strive to reduce the carbon footprint of the globe. Sustainability is undoubtedly a major subject within motorsport and guidelines have been provided to help steer engineers in an eco-friendlier direction. However, this report found that by only obeying the guidelines will not prove to show groundbreaking discoveries, it is the further research and dedication to the subject that will change the way our sport is run. 
It is without question that one of the main attributes of an engineer is to have astounding problem-solving skills and this report has demonstrated how engineer's have used the problem-solving method in real life examples. Alongside this, the way a team is organised in terms of its structure is vital to the success they can obtain. The report has discussed the advantages and disadvantages of the hierarchal structure and concluded that in some circumstances and specifically the one outlined in this report, teams would benefit from a matrix structure due to the reduced authority placed on one person.
Overall, this report has highlighted the skills in which engineers must adopt to be successful within the industry and the key guidelines provided to help them stay safe and sustainable. 
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1.Describe the solution 
- Once Kia were made aware of the problem, they 



would need to describe the concerning issues in 
full detail including information of the bigger 
picture which would be the customers.  



- The engineering team?s must be aware of where 
the issue is stemming from. 



- They would then need to make the customers and 
wider public aware of these issues to demand a 
recall.



2.Describe the results you want 
- The engineering team would need to describe the 
specific project end goals, this would be either to 
discontinue the car and plan a reimbursement for 
customers or find a solution to fixing the car if possible. 



- A criteria and constraints list must be made regarding 
the issue.



- The team would have to decide whether they want to 
see the customers recieve a fully functional car or a full 
reinbursement with cash or a voucher for a new car. 



3.Gather information 
- Information must now be gathered via research. 
This would include; 
- The number of vehicles that are in the firing line. 
- The number of customers who have bought the car 
outright or are in finance to calculate the 
reimbursements if necessary. 



- The time in which the engineers must sort the issue 
and how they will know when they have been 
successful i.e., when all the customers have been 
reimbursed. 



- Past experience can also be used regarding 
previous issues of a similar calibre.



4. Think of solutions 
- Brainstorm as many ideas as possible 
which may be appropriate to use. 



- Similar ideas can be combined to come 
up with the best overall solution (i.e., 
those cars who have been outright 
bought can be reimbursed with cash 
those in finance will a voucher for the 
company to choose a different car).



Solution 1 -  Fix the anti lock brake of the 
vehicle and give the customers their vehicles back. 



However, the constraints of this would be the cost of the 
new parts for all of the 3 million + vehicles and the 
possibility that Kia would have to provide customers with 



curtesy cars whilst the work is being done, which 
again comes with a large cost. 



 Solution 2 - Rimburse the money to customers may 
seem like the easier option, however, the engineers must 
decide on what they are to do with these vehicles and 
whether they are valuable to the company as it is unlikely 



customers are going to buy these models in the future.



5. Choose the best solution 
- Using the criteria and constraints list, the 



best solution must now be chosen. 
- Kia must consider the cost, timing, 



customer preference and engineering 
work. 



- Compromises may have to be made to find 
the best solution. 



- For example, Kia may have to go over 
budget to satisfy customers as their 
customer service reputation needs to 
remain high and they do not want to be 
headlining the news in a negative manner.



6. Implement solutions 
- Developments for the plans must now be made.  
- This includes engineering drawings, CAD use and 
specific ideas for the vehicles. 



- The engineering team must define the tasks 
required and resources needed to implement 
them. 



- Action plan must be made with a timeline in which 
the team has to complete the solution.  



- Tasks can be designated to workers.



7.Evaluate results and make necessary changes 
- Once the project is finished, an evaluation of the whole 
process and it's results must be made. 



- Kia would compare the solution used against their 
criteria and constraints list to find any modifications 
necessary. 



- For example, if they felt that customers were not given 
enough compensation, they could re-evaluate their 
compensation.
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