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Introduction

This technical report will include research and findings about health and safety, risk assessments, engineer’s role in society, problem solving, team structuring and my personal development plan. The aim of this report is to gather and analyse information about the different areas to gain a better understanding of all the topics involved with working as an engineer.


[bookmark: _Toc152281366]Health & Safety with Risk Assessments

[bookmark: _Toc152281367]Engine Workshop Activity

During this workshop the aim was to take apart a Ford Zetec 1.25L engine, so that the components could be inspected and measured, then reassembled, to evaluate the condition of the engine as well as spot or replace missing and broken parts. 
The task involved moving heavy engine components around and using a range of different tools that could potentially be a risk if used incorrectly. Therefore, there were several potential risks that needed to be found and considered. The task also required certain PPE to lower the risk and protect in case there were any accidents. Here I have listed some of the risks, potential consequences, precautions and the PPE that was used:

	Potential Risks
	Potential Consequences
	Precautions
	PPE Used

	Dropping large/heavy engine components like the head, the intake manifold or pistons.
	Minor injuries, could be more serious if someone trips over the component or drops from height.
	Take extra care while carrying components and don’t leave anything lying around.

	Steel toe cap boots.

	Tools slipping or being handled incorrectly leading to an accident.
	Minor injuries, could be major if goes near someone’s eye or the tool swings round and hits someone.
	Make sure the tools are being used appropriately and ask if not sure how to use something.

	Steel toe cap boots and sensible clothing that isn’t loose or creating a hazard.

	Sharp engine components.
	Minor injuries, could be serious if cuts someone in a dangerous place.
	Look to see what parts are sharp and try to avoid touching them or brushing them while working.

	Sensible clothing and lab coat to stop sharp components cutting someone.



The Health and Safety at Work Act 1974 is important to the safety during these activities as it brought new laws which largely improved the safety in the workplace. This act established the Health and Safety Commission and the Health and Safety Executive (Legislation gov.uk, 1974). The act relates to this activity because it states that the systems and working environment need to be maintained and assessed to insure they’re safe. For this engine workshop the staff would have to make sure the engines being worked on are in good condition so there aren’t concerns over potential damage to the engine or loose components that heighten risk. The workshop room would also need to be checked for components or tools lying around and that the room is fully functioning and nothing is broken.
	
	Minor
	Moderate
	Major
	Catastrophic

	Certain
	 Medium
	High
	Extreme
	Extreme

	Likely
	Medium
	High
	High
	Extreme

	Possible
	Medium
	Medium
	High
	High

	Unlikely
	Low
	Medium
	Medium
	High

	Rare
	Low
	Low
	Medium
	Medium


The Personal Protective Equipment (PPE) at work regulations were brought in on 6th April 2022 and amended the previous legislation from 1992. This places a duty on every employer in Great Britain to ensure that suitable PPE is provided to ‘employees’ who may be exposed to a risk to their health or safety while at work (Health and Safety Executive, 2022). In the use case of this engine workshop, the PPE provided was used effectively to protect from possible risks and stop any harm to the students.Severity
Likelihood
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The two organisations that set out standards for chartered engineers are the Engineering Council and The Royal Academy of Engineering. These standards are created to give a framework that engineers can follow to gain chartership which then professionally demonstrates that they can follow the code of conduct set by the organisations.

[bookmark: _Toc152281370]Engineering Council

The Engineering Council is the UK’s regulatory body for the engineering profession. It operates under a Royal Charter and is governed by a Board that represents UK Licensees as well as individuals from industries and sectors with an interest in the regulation of the profession (Engineering Council, 2020, p. 2). 
The standard set out is split into different competencies each explaining the standard that needs to be met to be a chartered engineer. These competencies are:
A. Knowledge and understanding.
B. Design, development and solving engineering problems.
C. Responsibility, management and leadership.
D. Communication and interpersonal skills.
E. Personal and professional commitment. 

[bookmark: _Toc152281371]The Royal Academy of Engineering

[bookmark: _Toc152281372]The Royal Academy of Engineering sets out 4 principles of ethics called the Statement of Ethical Principles (SEP) to describe, in general terms, the kinds of ethical considerations that a professional engineer will need to attend to, and how a principled engineer should seek to respond to the ethical issues they face (The Royal Academy of Engineering, 2011, p. 8). 

The four principles set out in the SEP are: 
• Accuracy and rigour.
• Honesty and integrity.
• Respect for life, law and the public good.
• Responsible leadership: listening and informing.

[bookmark: _Toc152281373]Sustainability in Motorsport

Some ethical considerations engineers have to consider would be the use of resources and the effect on the environment within motorsport. Currently motorsport wastes a huge amount of resources yearly, from the parts of the car that get thrown away when worn out, to the multiple sets of tyres used throughout a race weekend. This means engineers need to start thinking about new materials or ways of designing to make parts easier to recycle or last longer so that they aren’t thrown away as early in their life cycle. Good ESG credentials are now becoming a requirement for race series suppliers. We are seeing a shifting focus to sustainability across the whole lifecycle of the motorsport market (Cooper & Blevins, 2023). This article, from motorsport firm Ricardo, explains how parts must last longer and be reusable or recyclable after the use within motorsport so that the lifecycle of the part is longer, and the resources aren’t wasted. This is an issue becoming increasingly important within this sector as the waste created from the sport is harming the environment, which will harm the future of the sport. Figure 1 is a powerful image demonstrating a formula e car made completely from recycled electronics.

[image: formula E team builds first racing car made entirely of discarded  electronics, vapes & phones]
Figure 1 (Burgos, 2023)
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The problem-solving process within engineering is the same across different situations where the best way to work through an issue is to break the main problem down into workable areas which are then part of a model of the whole situation (Shaw, 2001, p. 5).

[bookmark: _Toc152281375]An Issue Found During Development
[image: A diagram of a process
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To overcome an issue found during development, going back through the process of the development to find where the beginning of the problem started will help so that it can be changed around or resolved to stop the issue that was found.  This flow chart shows a good process of how to work through a development issue, including important step like data acquisition and testing. These steps are key when solving a problem because the data will help understand the problem in more detail therefore it can be broken down into solutions for the irregularities in the data. Testing will help understand what would happen without the solution as well as testing how the solution fixes the problem. 


[bookmark: _Toc152281376]An Issue Found Once on Market

[bookmark: _Toc152281377][image: A diagram of a problem

Description automatically generated]An issue while a product or component is on market can be a more complex problem to solve the product has already gone through its launch and has made it to the end user. Depending on the product, some may need to be recalled to the engineering team, which could potentially be expensive and cost the user time going through the recall process. The product will need to be assessed in detail before recalling so that the fix can be worked on ready for when the products return and to conclude whether a recall needs to happen or if the product can be updated or new versions released.


[bookmark: _Toc152281378]A Supplier Issue During Production

[bookmark: _Toc152281379][image: A diagram of a work flow

Description automatically generated]An issue with a product during production harms the rollout of the product because there could be hidden expenses fixing the issues or it could create delays to the launch of the product. Therefore, it is important to spot these issues quickly which may give the team a chance to fix it before too many are made. A preventative solution would be keeping good contact with the supplier so that they can help work through the problem and let the team know when it happens.

[bookmark: _Toc152281380]Team Structure

I am going to review the structure of the team I work within at Global Karting League UK’s national karting events. These events require a skilled and strong team to be able to deliver a good experience during the event for the customers. This means the communication between team members before and during the events is key to the success, as well as the structure of the team running the event. 
We run a matrix team structure which helps keep our events manager and team leaders informed of any issues or concerns while running the event as well as progress on tasks required to run the event smoothly. This structure is used to bring people together from two or more usually separated organisational functional areas to undertake a task on either a temporary basis or on a relatively permanent basis (Grubenmann, 2016). We have different team areas working on the events, for example, the seat fit team working to adjust kart controls to customer preference to a media team collecting photos and videos to be used to market the business to new customers. I have demonstrated an overview of our team below:

[image: ]

This structure is a good way of running the event because it allows us to communicate problems and feedback on how the event is running between team members, leaders and the event manager all at once allowing everyone to know how the event is running and if any solutions need to be put in place. However, this structure can be ineffective and make the event run poorly due to a few factors. For example, if there are communication issues or information gets confused while it circles the team then there could be misunderstandings with running during the event which can lead to further issues. Also, if a team leader makes a decision which isn’t run past the event manager, then the team could end up doing tasks that aren’t necessary or urgent meaning other more important tasks get left until they need completing for the event to continue. Therefore, delays can occur, or rescheduling required for the event to still run. 

Another team structure that could be appropriate is a functional structure. A vertical or functional structure consists of a limited number of corporate-level leaders with managers who report to them from the different functional levels (Ramirez, 2014, p. 109). Therefore, our company structure would look slightly different, rather than having the teams in the middle between the manager and the team leads, the leads will now move to a more managerial role where they have the event manager giving information directly to them to then pass to teams and divide tasks. The structure would look similar to this:

[image: ]

This is more of a confined structure meaning that there are less people making decisions and communicating meaning these will only be team leaders and event managers. This can remove communication error and refine the running of the event. However, the potential drawback of a functional structure is that communication and collaboration between functional areas can be challenging (Ramirez, 2014, p. 109).

[bookmark: _Toc152281381]Personal Development Plan

Name – Dylan Brierley
Degree – Motorsport Engineering
Previous Qualifications – GCSE’s, A-Levels 
Previous Experience – Everyman Driving Experiences, Total Karting Zero engineered by Rob Smedley, Global Karting League UK
	Long Term Goals (5 to 10 years)

	
To move up from a graduate role into a role requiring experience and knowledge in the industry to improve my chances of getting to a higher position within a motorsport company.


	Short Term Goals (0 to 5 years)

	
To qualify with a degree in motorsport engineering and find a graduate job placement where I can gain experience and improve my skills within motorsport.


	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	
Graduate with a motorsport engineering degree.

	
To continue and develop my career within the motorsport industry.

	
Time and effort put into assignments and lectures.
	
Gain qualifications. 
	
June 2026.

	
Learn to and begin working as a mechanic for a kart racing team.

	
To earn at the same time as gaining more experience and contacts within motorsport.

	
Mode of transport and training.
	
Experience gained.
	
Jan 2026.

	
Participate in an international karting event in Europe or overseas. 

	
To experience racing in other countries and at new circuits.
	
Funding to afford to race, transport and upgrade license to allow me to race internationally. 

	
Experience gained.
	
Dec 2026.



[bookmark: _Toc152281382]Conclusion
To conclude, the findings of this technical report demonstrated how health and safety legislation needs to be closely followed and risk assessments need to be carried out before tasks commence to ensure safety for participants.
It also showed how engineers have a key role in society and have guidelines to be followed to gain charter status which shows their capability to help society move forward. 
Different engineering problems were explored demonstrating methods and processes to solve problems with new products.
Finally, the structure of teams within a functioning business was reviewed to gain understanding of how strong teams structure themselves and plan for success.
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