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[bookmark: _Toc214827311]Executive Summary
This report details the project plan for development of the University’s Honda NSF250 race motorcycle, focusing on the integration and optimisation of a new, high performance cylinder head and engine to improve the power output of the engine and to add a competitive advantage. The primary objective is to increase power output by 10%, resulting in targeting a lap time reduction of 1 second. Project success will be measured using “The Iron Triangle” criteria: cost, time, and quality. The methodology states clear roles for all team members, with the author serving as Project Leader and specializing in the Gearing Development, supported by other team members focused on engine mapping and intake tract research. Project control is enforced by clearly defined milestones and gateways, including critical phases like gear selection, engine rebuild, and track testing. A comprehensive risk assessment identifies the key threats, such as component delays and scheduling conflicts, and established high-priority mitigation and contingency plans set in place to ensure ethe project remains on track, as visualised by the accompanying Gantt Charts. Overall, this plan establishes a robust framework for managing the technical and logistical challenged required to successfully deliver the performance goals.


1. [bookmark: _Toc214827312]Introduction
1.1. [bookmark: _Toc214827313]Project Overview
This project involves the development of the University Honda NSF250 race motorcycle, specifically focusing on the new engine that is being built and how the extra power from the new engine will differ to the older engine.
1.2. [bookmark: _Toc214827314]Rationale
The team is doing this to see if the new engine can bring a better competitive edge to the championship we are participating in. If the new engine performs better than the current engine, like previously predicted, then it will give an added advantage to the rest of the field and put the team into contention for the championship.
1.3. [bookmark: _Toc214827315]Objectives and Success Measures
The main objective of this project is to run the new engine for the Honda NSF250 more efficiently in a way that gives us more power more efficiently. Success will be measured in the traditional “Iron Triangle” system which uses cost, time, and quality to determine the success of the project. This will help the team to finish the project on the discussed timeline, make sure we stay within the budget, and if the quality pf the product at the end meets the required specifications and standard of quality expected for it. The main goal is to rebuild the new engine with the new cylinder head acquired from America to have more power than the current engine (preferably around a 10% increase) to reduce lap time by a second at the maximum.


2. [bookmark: _Toc214827316]Team Roles and Personal Contribution
2.1. [bookmark: _Toc214827317]Overall Team Roles and Responsibilities
The three members of the group all have distinct roles that eventually must overlap. Every group member has their own assigned role and responsibilities that they will work on independently and then we come together when some goals and milestones are shared and we all collectively need to work on them.
Table 2‑1: Team Members and their Roles
	Group Member
	Team Role
	Task

	Reuben Pearson-Warder
	Engine Modelling/Mapping
	Reuben will be modelling the NSF250 engine in Ricardo wave and changing different parameters within the model to try get the best power and torque of the engine. Once the model has been finalised, it will be mapped on the ECU and analysed.

	Charlie Morrish
	Project Leader/Gearing
	Charlie will coordinate the Project. As well as this, she will be developing the gearing for the internals and externals of the bike. Whilst analysing race and dyno run data, she will be looking at which gears are used most to give the best power advantage and seeing if the external gearing will be affecting that as well.

	Dylan Lewis
	Intake Tract Research/Testing
	Dylan will be conducting research and testing on multiple intake tracts to conclude the best design for optimum airflow into the revised and ported cylinder head for the NSF250 race bike.



2.2. [bookmark: _Toc214827318]Personal Role Analysis
My role in this group project is Project Leader. This means I am coordinating the project overall as well as doing gearing development for the team. This means that I will be reviewing the data from the previous season and any data taken from the dyno and testing sessions and seeing if that data can be improved upon with changes made to the new engine.
This means I must become familiar with different software, such as 2D Race Data 2025, Dell’Orto and its respective programmes, and being able to plan accordingly for my team to work efficiently. A Project Leader must be confident and assertive in their ability to lead the team towards their final goal and success. As project leader, I must think more long term and worry about if the things we are doing are the right things to do. I also must ensure that I am motivating and inspiring my team to help keep the flow of work going.


Table 2‑2: Belbin Self-Assessment Results
	Role Type
	Primary Belbin Role
	Secondary Belbin Role

	My Self-Assessment
	Complete Finisher
	Resource Investigator

	Role Requirements
	The Coordinator
	Complete Finisher



According to the Belbin’s self-assessment, I am a “Complete Finisher” which means I am more likely to see things through to the end, but I may worry too much and tend to be too untrusting of others. I am also a high average in “Resource Investigator “, which means that I am likely to explore innovative ideas and possibility with energy, but I can be too optimistic and may lose momentum after the initial burst of energy. A resource Investigator may also be easily distracted and may lack detail in any follow-up to their ideas.
Being Project Leader, I have only one trait recommended for this role which makes this more challenging for me to coordinate the delegation of tasks for the group but the upside is that more detail will be added into the final report, more errors will be found and addressed, and this role makes sure quality control is enforced on the documentation of the report.
To combat the weaknesses of being a “Complete Finisher,” implement a time limit rule so that if it is not perfect, I can move on quicker. The goal is excellent, not perfect. To combat the distrust with others, the other members of the team would be doing the first check, and I would do the final sign-off. Another weakness to combat would be changing unnecessary things that do not need to be changed by having a system where once the changes to the engine have been approved the changes are locked into place and cannot be changed unless it is an actual error and not just for aesthetic improvement.
To combat the weaknesses of a “Resource Investigator”, implement a “networking time-box” which means I will limit to exploring and sourcing new ideas to only two fixed sessions per week and all other time will be dedicated to internal tasks for the project. There should also be a formal handover gate to ensure that all sourced information will be signed off by another member of the team or the lecturer supervising our project to ensure things go smoothly. The last trait to keep a good track on would be the “over-optimism,” to combat this weakness a 20% buffer should be added to all important timings to protect the schedule of the project from any unforeseen delays. 


3. [bookmark: _Toc214827319]Project Tasks
3.1. [bookmark: _Toc214827320]Overall Group Tasks and Associated Timings
Table 3‑1: Group Tasks
	Task
	Task Description
	Time to complete task

	Group meetings
	We will be meeting every week to discuss how everyone’s area of the project is going, what needs to happen in the coming weeks, and if any group tasks need to be done such as presentation planning
	60 hours between October and March

	Dyno Runs
	We will need to run a few dyno sessions on the NSF250 to measure how our changes are affecting the bike’s performance
	10 hours

	Track Testing
	Once we have finalised prototypes of our areas of the project, we need to test them at Pembrey to see how they perform in a dynamic setting close to what the bike is going to run in.
	Two test days in early 2026, 16 hours.



The table above shows the overall group tasks that everyone will partake in. The most vital to the development of the motorcycle would be the on-track testing and the dyno runs as it gives useful data to all team members in their respective tasks for development of the new engine.
3.2. [bookmark: _Toc214827321]Detailed Breakdown of Personal Tasks
Table 3‑2: Personal Task Breakdown
	Task ID
	Task Description
	Effort [hours]
	Duration
	Dependency
	Resources & Cost
	Lead Time [days]

	1
	Researching standard gearing and available options
	5
	13/11 – 14/11
	None
	Access to Honda NSF250 Racing Owner’s Manual
	0

	2
	Gather data from different tracks
	9
	14/11
	None
	Access to last racing season data + 2D Race 2025
	0

	3
	Evaluate different gear ratios in excel calculator
	6
	17/11
	2
	Microsoft Excel
	0

	4
	Source gears that evaluated better
	10
	17/11
	3
	Access to supplier
	0

	5
	Order decided gears
	1-2
	12/01/2026
	4
	£70 - £170 + shipping fee
	10 days

	Total Personal Effort
	32



My personal task breakdown consists of testing different gear ratios and seeing which gears are used most on the tracks and where we can maximise the power output when getting the drive out of corners. This requires a personal commitment of 32 hours concentrated mostly on the testing of gears and evaluating the new engine with the newly chosen gears in it. The most critical time is sourcing and waiting for the new gears we have chosen to arrive which would take about 10 days if nothing gets misplaced or lost or broken. To ensure that the part arrives and we have time between if something isn’t correct or broken to send it back and get the correct or replacement part, using the gap between semesters as a buffer for any problems that should arise before we rebuild the engine with the new gearing inside of it.


4. [bookmark: _Toc214827322]Project Control: Milestones and Gateways
4.1. [bookmark: _Toc214827323]Significant Project Milestones
Project milestones are events that mark major boundaries the whole team face when a preceding phase is complete and we are starting a new phase can begin.
Table 4‑1: Group Milestone
	Milestone ID
	Milestone Description
	Planned Date (DD/MM)
	Success Criteria

	1
	Analysing data taken from tracks last race season
	20/11
	To see what gears are use most and to see where the bike is losing power out of corners

	2
	Choosing gear + final drive ratios
	26/11
	To see what gears are used most and which gears are needed to order

	3
	Modelling an insert for the cylinder head to allow more fluid flow through it
	29/01
	To optimise the new cylinder head and to improve power to the engine

	4
	Engine Rebuild Complete
	30/01
	To get the new engine up and running in the bike before the new racing season to assess adequately before then

	5
	Initial Dyno Run Complete
	03/02
	To get data, make sure the engine is correctly mapped, and to ensure the engine runs smoothly before we assess it on the track

	6
	Final Report finished
	08/05
	The success criteria for this milestone would be the way the report would be marked



Every task in the project to do with the gearing will be conducted by Charlie Morrish. The software being used to determine the gear ratios is Microsoft Excel, tied with using data from 2D Race 2025 to see the track data needed to determine which gears to use for this new engine. In theory, the new gearing ratios in the engine will allow the rider to use the gears more effectively and get more power out of corners they otherwise would not have had with the older gearing set-up. Reuben Pearson-Warder will assist with these tasks as they tie in together with using similar data and software.
The use of CAD for the modelling of the cylinder head will be conducted by Dylan Lewis. The software used to create this model would be SOLIDWORKS as it is the software the group is most familiar with and are able to operate comfortably.
4.2. [bookmark: _Toc214827324]Detailed Gateway Objective

	Gateway ID
	Gateway Criteria
	Target Value
	Verification Method

	1
	Getting data from the dyno
	Data gathered + correctly documented
	Assigned dyno session by the workshop leader

	2
	Ordering + receiving new transmission components
	New components delivered successfully
	Receipts and confirmation of delivery from courier

	3
	Rebuilding Engine with new components
	Engine rebuilt successfully without any issues found
	Confirmation from lecturer supervising the rebuild

	4
	Track testing to gather data on the new engine
	Gathering data from the new engine to compare to the old engine
	Confirmation of track testing day and required documentation



Rebuilding the new engine would be a whole group task, not an individual one. Combined with all the testing we did, the new gears we have ordered, and the modifications to the cylinder head, the new engine is a gateway we must focus a lot of our attention on as it is vital to the project succeeding and getting through the next hurdle. Rebuilding the engine opens the pathways for all three members for data, testing, and refining the work we did prior to this gateway objective.
If something goes wrong or the required new parts do not arrive for the new engine, then the project stops slowly immediately, and we then must try and get motivation rolling again with tasks that need our attention in the meantime.

5. [bookmark: _Toc214827325]Risk Management
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[bookmark: _Toc214809195]Figure 1: Risk Assessment Table
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[bookmark: _Toc214809196]Figure 2: Risk Matrix
The risk assessment matrix is what helps groups and other organisations to identify and correctly prioritise different tasks in the correct severity category for health and safety and to allow team members to understand the risks of the project they are a part of.
A risk matrix is a tool used in project management to assess the severity of a certain risk by combining the likelihood of its occurrence and its potential impact if it does occur. A risk matrix helps the group to identify and correctly organize risks based on priority and their severity category. So, for example, risk one is our highest priority to ensure it goes ahead accordingly as it will be vital to the project development, and risk four is our least priority as has the least likelihood of occurring.
This particular risk matrix I have used, uses a three-by-three grid that translates the likelihood and impact ratings into the final severity rating. The scoring system of the matrix utilizes a 1-3 rating, low to high respectively, on the x-axis of the grid (representing likelihood) and the same 1-3 rating on the y-axis (representing impact). When these two scores intersect it creates a severity rating for the chosen risk. For example, a risk with a low likelihood but a high impact would settle at a medium severity rating, as seen in risk five in Figure 1: Risk Assessment Table. In that table, the red risks are the highest severity and demand the highest attention and focus to ensure they are properly mitigated and prevented.
A mitigation strategy is an outline of initiative-taking steps and actions taken to reduce the likelihood or impact of an already identified risk within the project. For high-severity risks, like the one outlined in risk one of Figure 1, mitigation involves sourcing the required components or materials needed elsewhere in addition to the avenue you already take in case there are any discrepancies. For risks such as a scheduling risk, as outlines in figure I under risk 2, to keep team motivation going the scheduling of the team must be well thought out and planned if something does come up and throws something out of place in the schedule, something else will be there to fill its place.
Contingency planning is used in accordance with a mitigation strategy. A contingency plan is a plan that can be put into place if a risk does occur, a plan-b if you will. Having a contingency plan shows the team’s preparedness and how we can work together to combat risks that may materialise. For the elevated risk of a component part being delayed in transit, the action to take if this does happen is to source the part elsewhere and be ready to order it in case of the risk materialising. Another example would be the cost overrun of the project budget if this does occur a formal request for a budget increase if the 10% contingency budget has been exhausted.
Overall, using a risk matrix to help with managing risk of the project is an easy to understand and effective way to help keep risks from materialising and telling the team what to do and how to move forward if they do occur with a contingency plan.

6. [bookmark: _Toc214827326]Project Planning Visualisation
6.1. [bookmark: _Toc214827327]Overall Summary Gantt Chart
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[bookmark: _Toc214809197]Figure 3: Group Gantt Chart

6.2. [bookmark: _Toc214827328]Detailed Personal Gantt Chart
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[bookmark: _Toc214809198]Figure 4: Personal Gantt Chart


7. [bookmark: _Toc214827329]Conclusion
In conclusion, this project is to develop the University’s Honda NSF250 by developing a new engine to being a more competitive edge to the championship we race in. The overall objective of the project is to get a 10% power increase out of the new engine at least.
The methodology phase of this project utilized key project management structures, such as “The Iron Triangle” which defines our measure of success and Gantt charts to track the overall timeline of the group project tasks and individual tasks as well.
The main findings from the planning of this project were structuring the team effectively, ensuring every team member got a role that they agreed to and felt comfortable accomplishing, dividing the labour needed throughout the project between the members of the group effectively. The role that was given to me was the Project Leader and the Gearing Development. The Belbin Self-Assessment outlined certain traits of mine that could hinder the project in a way, but it also highlighted ways I could prevent those traits from grinding progress to a halt.
The risk management side of the assignment outlined the different risks we could face throughout the course of this project but having completed that risk assessment meant that we now have mitigating strategies and contingency plans in place in case those risks materialise. Clear milestones and Gateways have been discussed and outlined in this report to ensure that the project runs on track according to the timeline we have set out.
Overall, with clear delegation of team roles and tasks, and robust risk management strategies in place, this project plan offers a necessary framework of control to guide the team towards out overall goal which is to increase power to the engine and to decrease lap times for the Honda NSF250.
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