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[bookmark: _Toc89042468]Introduction
The following technical report will cover the how of a set of wheels will be produced through the assembled structure of an engineering team and the processes used to follow through with the wheel product development. Any potential issues that may arise during development will be discussed, along with the legislation to be met by the organisation and the standards that will be upheld in terms of ethical considerations and product quality assurance.
[bookmark: _Toc89042469]Research – Engineering Team structure
For the project to commence, a team must be assembled to ensure that all the tasks are defined, with roles assigned to each task. Figure 1 shows the organisational structure chosen for the wheel’s development.
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[bookmark: _Toc89042486]Figure 1: Organisational structure
The sponsor is the first point of call in the organisation, they establish the total budget of the project, the requirements the wheel must meet and the total timeframe that the team must work within to develop and produce the wheel.
The project managers (PM) job is to create a project plan and define the scope of the product by interpreting the requirements and constraints given by the sponsor, the plan will be broken down into multiple tasks over the project’s lifecycle. The PM will then put a team together based on their skills and competencies to assign to each task. The PM will also tender two external organisations, one to provide the materials and another to manufacture the wheels. The PM will report back to the sponsor with progress every month over the project’s lifecycle. 
A Subject Matter expert is desirable for producing the wheels, as they would have both engineering skill and knowledge specific to the development of wheels. For the project, the SME will also be assigned a second role as the team lead. 
The team lead breaks down and assigns the development of the wheels into multiple tasks and assigns them to the rest of the engineering team during the development process. The team lead reports back on a weekly basis to the project manager.
The development engineers will work within the engineering team lead to develop the wheel and update the lead on progress at the end of each day, should they be working apart from each other. 
The designer’s role is to produce a 3D model of the wheel, working within the engineering team and following their feedback, updating the wheel when needed.
The product testers are tasked with ensuring the wheels meet all requirements outlined in the project scope along with legal requirements both on public roads and racetracks. They will provide detailed feedback on each iteration of the wheels through to the final product.
All members of the organisation must have a good understanding of their colleagues’ roles along with the correct procedure for escalating any issues, whether work related or personal. The members must all abide by a professional code of conduct. The projects code of conduct would comprise of rules that take ethics, individuals’ safety, professionalism, and projects goals into consideration.

[bookmark: _Toc89042470]Methodology – Product Development 
An iterative development process was chosen as it would allow for the product to be improved through feedback given by the product testers over multiple cycles. The wheels are aimed at the high-end segment; therefore it is imperative that they are not only fit for purpose, but excel in terms of performance, reliability and quality. Figure two shows the first stage of the wheel’s development process.
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[bookmark: _Toc89042487]Figure 2 – The initial setup phase for the project
The PM oversees creation of a business brief and defines the scope of the project, which entails all features of the wheels and its functions, it outlines the target weight, materials its comprised of, dimensions and design. A risk assessment is completed with precautions to be outlined and taken in the event of any noted risk occurring, along with procedures in place to reduce or eliminate as much risk as possible. The team is worked out based on the skills and competencies outlined in the business brief, they are scouted and hired over a one month period, to ensure there is enough time for good candidates to apply. To kick off the development phase, the PM first hires a subject matter expert (SME). The SME is given an induction on the desired outcome of the project along with the professional code of conduct.
Figure 3 shows the second stage of the project, the Materials and Manufacturing acquisition phase.
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[bookmark: _Toc89042488]Figure 3 – Acquiring a Material supplier and Manufacturer
A period of one month is defined for the selection of a materials supplier and manufacturer. A bidding process is initiated coinciding with the final week of the hiring process, for time efficiency which enables more applications to be offered. The suppliers are ranked by the PM in order of desirability based on quoted price, location, and reputation. An audit was worked into the project plan post selection of suppliers, to ensure that they meet ethical standards should they be based outside of the EU along with the criteria of the signed contract.
Figure 4 shows the development phase.
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[bookmark: _Toc89042489]Figure 4 - Development phase of the Gantt Chart
The development phase begins with a team induction, the SME/Team lead gets acquainted with rest of the engineering team, comprised of two product engineers and one design engineer, over multiple knowledge transfer sessions. Sessions consist of the scope of the project (desired final iteration of the wheels), development plan and code of conduct.
The first iteration is developed over a period of three weeks, with the design handed over to the chosen wheel manufacturer to produce and then deliver to the product testers upon completion. The testers take the wheel on a closed track for a day and collect data from multiple tests. During this time the SME along with their team ensure the development process is properly documented and accounted for in preparation for the next iteration along with any lessons learned. The product testers feedback is compiled into a report and then sent back to the engineering team and SME.
The second iteration is developed over two weeks, using the feedback given by the product testers along with the lessons learned from the first development cycle. Once the second version of the wheels has been tested, and the feedback has been sent to the engineering team the wheels will be reviewed and either greenlit to move through to the release phase or sent through a third development phase, should the data collected, and lessons learned indicate that this would save enough money during its product lifecycle and most importantly guarantee it meets all road legal criteria.
Figure 5 shows the release phase of the development plan. 
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[bookmark: _Toc89042490]Figure 5 - Release phase of product
The final wheel iteration will be sent to a testing agency that is approved by the local government. The wheels will be tested to official standards, to meet multiple government standards enabling its sale in as many markets as possible. Whilst waiting for the certification, a sales lead will be contracted to contact as many potential distributers as possible with specifications of the wheel along with potential demonstrator units over a one-month period. The PM and SME will closeout the project and document the entire progress to be referred to for potential new product developments in the future along with all lessons learned. Once certification is received from the wheel testing agency all findings will be reviewed and included in the project closeout documentation.
Figure 6 shows float for an additional iteration.
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[bookmark: _Toc89042491]Figure 6 - Float for a third iteration, should the second not meet enough government regulations


If the wheels do not meet sufficient certification standards to be sold in enough markets by their second iteration, the additional float and budget left over for a third iteration will be applied, utilising all lessons learned to date and feedback from the government wheel tester.
[bookmark: _Toc89042471]Discussion – Issues, Legislation & Standards
Risk management is a key part of ensuring a project’s success. The project took measures to quantify, outline and reduce or eliminate risks. Figure 7 shows a risk assessment matrix produced for the wheels development. 
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[bookmark: _Toc89042492]Figure 7 - A risk assessment matrix
The risk assessment matrix enables all team members to identify any potential risks which can be added to a risk register, along with an appropriate level of response based on the severity and likelihood of the risk. 
Figure 8 shows a risk register.
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[bookmark: _Toc89042493]Figure 8 - The risk register
All risks are outlined, with a detailed explanation of each risk and its impact. Each risk is then responded to by either eliminating, reducing, or passing on the risk to another party. You can see above how the first listed risk was reduced by planning to include additional budget and time to reduce the impact in the event of its occurrence. The second listed risk shows how it was passed onto a third party by hiring them to manage it.
Ethical standards were enforced by ensuring that the contracted wheel production line and material supplier were properly run and treated all employees fairly by conducting an audit on the premises. It also lies on the companies hands to ensure that the suppliers are being paid on time and accordingly.
The code of conduct employed by the company would be written to meet industry standards in the UK for all employees, in order to ensure that the meet all legal practices.
[bookmark: _Toc89042472]Conclusion
I would utilise processes outlined in documentation such as the PM body of knowledge along with the systems used by associations such as APM. Reporting and governance would also be set up to ensure that all systems and procedures are being followed throughout the entire project lifecycle.
In terms of personal development, I would like to complete the next stage of my agile qualification and should look back into the APMQ course. Although a good PM does not need to be aware of the higher level work being managed, I have learned over the years that it certainly helps to understand situations better, and allows the PM to connect more with the team and communicate much faster with them. 
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