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Abstract
This report’s purpose is to give you a good understanding of risk assessments in the manufacturing sector as well as giving you an understanding of a root cause analysis, how they work and what processes you need to go through to write one. The key findings were that risk assessments are of big value in the manufacturing and engineering world and that a root cause analysis is a great way to document this. The main conclusions to gain from this report are how to write a Root cause analysis and how you can use one to identify risks. This report highlights the importance of risk assessments and root cause analysis in the engineering and manufacturing sector as well as identifying legal and ethical concerns. The key findings of this report are how valuable risk assessments are and how they can be used.
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Task 2.B- Technical report
[bookmark: _Toc216029027]Introduction
[bookmark: _Toc216028882][bookmark: _Toc216029028]Effective and reliable risk management is a must to ensure safety and efficiency in operations within the manufacturing sector of engineering. This essay investigates the identification, assessment and mitigation of risks and risk management as this is essential in preventing not only risks to the safety of employees but also product quality and meeting expectations that are expected from you and your product. I am aiming to highlight the relevance of risk management in the prevention and control of operational failures and play a role in ways to improve products or the way processes are carried out. I also am aiming to examine the regulatory actions that are put in place and how risk assessments help you meet them. Which is why it’s important for engineers to understand risk assessments.  I will also give an example of a root cause analysis, a critical and the most common way for identifying and mitigating risks effectively. My objectives for this report are to give you a good understanding of all these points made here.


[bookmark: _Toc216029029]Literature review
[bookmark: _Toc216028884][bookmark: _Toc216029030]Risk management in short is the process of recognizing problems or potential problems before they happen and taking steps to reduce their impact. It involves finding possible risks, seeing how likely they are to happen and how much harm they cause. Finally finding the best way to handle or avoid them. There are many ways to handle them such as avoiding them, minimizing them or even accepting them. By monitoring these risks companies can adjust their strategies and make better decisions to protect resources, helping them achieve their goals. A source written in 2020 highlights the relevance of risk management in the engineering sector quoting that “if not proactively controlled can lead to under performance and sometimes cessation of activities for some companies” meaning that companies who don’t properly carry out risk management processes can lead to them performing worse than they should. The same source follows up by saying that “poorly managed risks can have an adverse effect on performance” furthermore backing up there point that proper risk management is a must for proper operation at an engineering standpoint. A second source highlights the importance of risk management at an engineering standpoint quoting that “Risk management has added significance for ground engineering in mining because “recovery measures” may also need to be pre-planned to minimise the consequences of any ground instability” meaning that it has significantly helped in the process of recovery measures as it was a problem in this engineering industry. Another source also supports the importance of risk management quoting that “18 success factors have been identified, including the identification and prior analysis of risk factors” meaning that through the process of risk management they were able to analyze risks prior to them coming to light, this was used in Spanish engineering.
[bookmark: _Toc216028885][bookmark: _Toc216029031]There are several tools that are used for risk assessment these are designed to analyze risks, find their causes and come up with ways to mitigate them. Root cause analysis (RCA) is one of the more commonly used tools for finding risks, the process of a root cause analysis involves the five why technique, which involves repeatedly asking why when the original risk is found until you reach the root of the problem. Other methods like the fishbone diagram and brainstorming also go hand in hand with this. A book written in 2017 tells us about a process called “preliminary hazard analysis” which is used at the start of a risk assessment to find potential hazards associated with certain processes. Often used on processes that have been carried out for years. A source written in 2019 shows how a root cause analysis is used effectively in the manufacturing sector quoting that “the results of RCA calculations remain reliable and useful as a guide in industrial and trade policy” showing that root cause analysis if carried out properly is very effective and provides accurate results. Another source from 2023 quotes that a preliminary risk analysis or preliminary hazard analysis was useful in finding potential major incidents, it quotes that “Within the study, the identification of hazards was carried out qualitatively using PHA located in Table 6. In addition, the Identifying those hazard sources which may cause a major accident” showing evidence of this being true in a table.
[bookmark: _Toc216028886][bookmark: _Toc216029032]There are many legal and ethical considerations to take into account when carrying out risk assessments for example the IMechE code of conduct which according to a source written in 2020 by IMechE “It promotes high ethical standards by requiring members to work competently and maintain skills, act with integrity, promote sustainability, exercise engineering leadership, and contribute positively to the public perception of the profession. The code of conduct instructs members to regularly refer to and follow the guidelines throughout their membership” this brief description of there code of conduct highlights their main values and standards that engineers should live by or work towards. For example, integrity means the quality of having strong morale principles. Also promoting sustainability will help with the environment and renewable resources in the engineering sector. Another source highlights the health and safety legislations needed in the manufacturing sector mentioning occupational health and health risk assessments which include “identifying, analyzing, and mitigating potential health risks in the workplace” similar to a root cause analysis but for keeping employees happy and healthy. Health legislation “encompasses a wide range of laws and regulations that are essential for the effective functioning of the healthcare system. It includes statutory laws, regulations, and case laws that shape health policy and ensure compliance within the healthcare sector.” For example, statutory laws, regulations and case laws which govern companies into a safe work environment for all employees.






[bookmark: _Toc216029033]RCA results
[bookmark: _Toc216028888][bookmark: _Toc216029034]When conducting the root cause analysis there were several steps, I took to complete it. Firstly, I clearly defined the problem, finding out where and when it occurred and how it could have happened as well as the severity of impacts it could have. Secondly, I collect relevant information to confirm the facts and the context of how it happened. After this I then identified possible causes of the problem through brainstorming and using the five-why technique to find all factors contributing to this issue. After learning all potential causes, I was able to come up with the root cause for the problem, these are the factors that directly lead to the cause of the problem. I then developed corrective and preventive actions that I could implement to stop these problems happening again. I then implemented these actions and closely monitored them to make sure they were working as expected.
[bookmark: _Toc216028889][bookmark: _Toc216029035]For the first process, before implementing the changes I gave it a severity rating of four, which is justified because we have plenty of spares that we could use if one breaks. I also gave an occurrence rating of two as it does not happen very often. Finally, I gave it a detection rating of fire due to not being able to look at it and see its broken as its internal however, you can detect it when the motor stops moving and you give it a better analysis. Giving it a RPN of forty. Prior to the recommended actions being implemented the RPN dropped to four as the severity stayed the same as its just as severe as before however, the occurrence and detection rating dropped to 1 as it is more likely to detect and much less common. For the second process the severity was the same as the first with a rating of four, however the occurrence rating went up to five as it happens more often. Finally, the detection rating is 3 as once the outer layers of the motor are taken off you can clearly see the damage to the gearbox. The RPN was 60. Furthermore, the same as the first problem the RPN dropped to 4 as the severity was the same but the occurrence and detection both dropped to 1.
[bookmark: _Toc216028890][bookmark: _Toc216029036]The corrective actions we mitigated to remove or delay risks was switching motor provider, which has worked much better as these motors have triple the life of the original motors and have an internal gearbox with eight times less failures. We also added torque limiters to stop the motors being overworked so the lifetime of these motors is longer. There are however remaining risks with these motors, as they can still break internally but have a longer life than the original ones. Also the gearboxes can still break but it’s less likely to happen as they are protected inside the external motor casing.






[bookmark: _Toc216029037]Conclusion
[bookmark: _Toc216028892][bookmark: _Toc216029038]In my RCA the RPN dropped significantly once I implemented the mitigation factor which was the new motors for both problems that I encountered with them. The RCA was very successful in the way that it helped me find the root cause of the problem from the first issue. It helped me do this by a step-by-step process. The strengths of my RCA are it fulfilled its purpose and did it very effectively in eliminating the problems and helping me find a way to mitigate them however there were also some limitations which were that it assumed each of my problems had just one single root cause where it could have had many and it also could’ve made me overlook other factors such as the environment the motors were in.
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