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Chapter 1

Introduction

The aim of this technical report is to demonstrate how a team leader would design and develop a product. The product that is being developed throughout this report will try to focus on trying to make an electric vehicle more practical, an issue with using an electric car is how long it would take you to travel from one place to another since once all the battery life has been used it would take you a long time to re-charge the battery, the product being developed will be a battery pack that is capable of being attached to a variety of electric vehicle (EV) when needed. This report I will be going through research to discuss different team structures needed to design and develop the electric vehicle battery pack, the report will provide different problem solving techniques used and the processes that the team undertakes in the development stage, the report will discuss different issues and risks that may occur in the design and development process as well as the industry standards that were considered, It will also include a personal development plan. This report will be concluded and reflected upon.


Chapter 2

Engineering Team structure

The correct engineering team structure is crucial to the development of a product. Depending on what product you are developing reflects on what type of structure you would choose. There are three main different engineering team structures, these include, Technology (Horizontal), Product (Vertical) and Matrix. Technology team structure would be a lot more suitable for companies that need several employees with the same set of skill all working alongside the technology for example an app. A product team structure would be for companies that may need several departments that work separately, a product team would also rely on the products success rather than technical excellence. The team structure for the Electric vehicle battery pack the team being used is a matrix team, this means that the team will consist of a number of specialists from different functional areas such as product manager, development, and testing. The benefit to using this type of structure is to make the team as efficient as possible, making better products in less time. This structure was chosen for the development of this product due to the fact that the product won’t need a software team or a program team nor will it be necessary to have several departments for its development. Furthermore, using the matrix team structure allows the team to be more collaborating between functions meaning that ideas can be communicated across all the team members making it easier and less time consuming to problem solve and get a second opinion. Using this team structure also allows the ability to separate the team into different groups to work on specific areas of the products development for example haven’t one group focusing on connecting each cell in the correct orientation. Having several smaller teams will also improve the efficiency of the product development as each group will have its own leader so everybody from their group reports back to their group leader and then the leaders report to the product manager making it easier for each member to get heard. It is very important for every team developing a product to have their codes of conduct, these are a list of a company’s values, principles, standards and practice, and disciplinary actions morals created by the team leader. Each member of the product development team will be obliged to follow the code of conduct. The code of conduct consists of: Act with integrity and fairness- The public and users of the product rely on your advice and calculations to be fair and safe. Uphold the reputation of the profession- team members will be expected to be highly qualified and competent to do the task given. Be inclusive- welcome and support everybody from any background.














Chapter 3

Product Development

The product development stage is the process in which the team would work together to produce a design and plan for the final product. In this process the team may come across a number of problems and issues, the engineering team would be expected to use a variety of problem-solving techniques to work together and overcome any problems. It is very important that the team can work together to problem solve to have a successful development of the product, this is important as any wrong calculations, or a faulty design could be very dangerous for the customer and the public. The steps taken to problem solve would occur dur in the product development process, this would start with the engineering team coming together to define the problem and create a potential list of faults, once the problem has been defined the group they would be expected to come together and contribute to making a list of potential solutions. Once a list of possible solutions has been produced, each solution would be ranked and evaluated to ensure the correct and most efficient solution is used. The team would also be expected to create a detailed plan for the most attractive solution before re-evaluating the problem at hand to check the solution would work. After the re-evaluation, the plan should be implemented to the problem and tested to check if the solution has been successful. The most important part of problem solving is the testing stage as fixing one problem more create another down the line. 

Chapter 4

Issues, Legislation and Industry Standards

Each product created in the world has an impact in some way on the world and the people on it, for this reason we need a risk assessment to evaluate the risks that the production of the product, or the product itself, may have. For this product production the risk assessment used would be a “qualitative risk assessment” due to the fact that it is known that the production of lithium-ion batteries severely damages the planet, therefor the risk information can be implemented into the development process to try to minimise the risks. The reason “Quantitative Risk assessment” is not necessary in this scenario is due to the fact that the main risk information should already be available. Lithium is also mined in certain countries due to the damages it can cause, China mine two thirds of the worlds lithium making It harder to get. According to a study the mining of lithium can lead to; water loss, ground destabilisation, biodiversity loss, increased salinity of rivers, contaminated soil and toxic waste and in some parts of the world water loss is the main concern when it comes to the extraction of lithium. Lithium-ion batteries can also be very dangerous for the user and other members of the public nearby, a common fault is that they can catch fire and, in some cases, explode. Manufacturers have implemented safety measures to try to combat these downfalls, they are often fitted with pressure sensitive holes to release the pressure build up in cases where the cells potentially could explode without them. Lithium-ion batteries self-discharge with age, elevated self-discharge can lead to high temperatures being generated and can lead to Thermal runway. Modern cells also have a switch to protect it from overheating from current surges, this is called the Positive Temperature Coefficient (PTC).  

In the automotive industry there are several brands that are currently manufacturing electric vehicles with different connecters and hardware. The Electric Vehicle battery pack will be a product that is able to be interchangeable with majority of brands. The engineering team will have to consider design characteristics of the product to be compatibly with several different models of electric vehicles.


Chapter 5

Personal Development Plan

For my own personal development, I have set short-term and long-term goals to try to achieve what I want to do in my career. Short-term goals include finishing and passing my HND in motorsports engineering before completing the BEng in motorsports engineering. Long-term goals would be seen to be aims for the distant future. I eventually would like to become more specialised in a certain type of motorsports, I have always had a passion for custom built engines that are capable of reaching extreme horsepower. In order to achieve my career goals, I am going to have to build a set of specific skills as well as how to implement these skills to building high performance cars. I have always had a passion for cars custom built to drift, therefor being accepted into a formula drift team would be my ideal career path.




Conclusion

Throughout the technical report I have learnt a multiple of skills and gained knowledge on how to be a team leader and on how to effectively lead a project to develop a project. I have learnt that every engineering team has a stable structure that the team leader will implement and manage, I have also learnt how a product development team would target and eliminate any problems that may occur. When developing a new product you have to think about other aspects of the process you wouldn’t usually have to think about when using the products, the dangers and risks either dur in development of the product or the use of the product by itself is something every engineering team has to consider, this is due to the fact that its not only the customer you are putting at risk but also any other road users that may be near the product. Being the team leader is a lot of responsibility as all your calculation and work is put to the test in the real world. I would reconsider using different team structures as some others may be more affective and efficient. 
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