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Write a report that details safety procedures and the use of ergonomic production layouts in an electric vehicle drive system manufacturing process. The report should include specific information about: 


At least eight common safety issues that can occur within a vehicle motor manufacturing setting (covering machines, chemicals, electrical and heat plus sound and sight dangers).

Types of safety issues that can occur within a vehicle motor manufacturing process: 

Insulation Testing Procedures

This is done for testing the electrical systems for faults. For example, checking the resistance of motor windings (Yaskawa America, Inc, 2019). However, this can come with some safety risks as Megohmmeter (tool used) as shown in figure 1 creates some safety issues when being used. One could be is receiving an electric shock if the correct safety procedures aren’t followed (e-hazard, 2022). Another safety issue could be created if the IIEEE43 standard isn’t followed correctly which is to make sure winding insulation us discharged (Yaskawa America, Inc, 2024). If this isn’t done it could cause electric shocks.   

[image: ]Figure 1 – Megohmmeter - (bartec, 2024) 




Managing Electro-Static Build-Up

Electro-static builds up in the manufacturing of motors can cause serious issues. For example, a spark could occur due to the electro static build-up which can cause a fire to spread (PWE, 2020 ). Most of these issues come from friction. So, can example of this could be the powder coating of rotors. However, these risks can be fixed by ionisation which neutralises the static charges by sending positive and negative ions into the air, humidity control which is sending moisture into the air to disperse any static charges or by grounding which allows the static charges to disperse into the ground (Estatsolutions, 2024). 

Heat-Related Risks in Motor Production

Heat created in the motor production could cause fires which can lead to burns and equipment damage. However, this can be helped stop by cooling fans to keep products being made in the motor production from combusting. 

Preventing Burns

To help stop burns when making motors. There needs to be no flammable materials near the production line (HSE, 2024) in case sparks occurs which could cause the flammable materials to catch fire. Another method is that batteries should be operated on in ventilated spaces and there should be an automatic fire alarm  (Allianz, 2024). 

Cooling System Failures

An issue with cooling system failures in the motor manufacturing process is that the machines could overheat. This could cause the machine to catch fire as internal parts catch fire due to the heat. Another issue is personal could get burns as they didn’t know the machine was hot (BECIS, 2024). 

Welding Arcs 

When welding hairpin it is usually done by TIG or PLASMA arc welding process as shown in figure 2. One issue with welding is that it can cause respiratory health effects due to exposure to welding fumes (HSE, 2024). Another issue with welding is that it can cause eye issues due to the light from welding (PrimeWeld, 2024). 
[image: ]
Figure 2 - Difference between Plasma Arc Welding and Tig Welding - (Anuniverse22, 2024)

Risks of Powder CoatingFigure 3 - Powder Coating - (LoveAluminimum, 2024)

[image: The powder coating process - Love Aluminium What is powder coat?]
Powder coating as shown in figure 3 can create respiratory issues caused from breathing it in (International EnviroGuard, 2022). This can be minimised by wearing a mask. Another issue getting dermatitis from the powder contacting with the skin. However, this can be stopped by wearing PPE like having all skin covered (International EnviroGuard, 2022). 



Respiratory Challenges and Safety Measures

Respiratory challenges in motor production can be linked to the correct safety measures not being followed. For example, the building where the motor is made contains asbestosis. This can cause respiratory issues for workers. Another issue is not having ventilation systems which can lead to employees breathing in harmful chemicals from the manufacturing process of the motor like powder coating chemicals for example.

Specific safety protocols required, including those for hazards associated with heat, electricity and chemicals.

Heat safety protocols 

One heat safety protocols is ensuring there is ventilation if there are high temperatures due to machinery (HSE, 2024). This will help ensure the temperature remains in working conditions. Another heat safety protocol could be having heat resistant PPE if they are using machinery that can create a lot of heat (HSE, 2024). This allows the worker to be protected. Another protocol is that if the temperature is so hot is to allow the workers to have more rests (HSE, 2024). This helps reduce the chance of workers fainting. 

Electrical safety protocols 

One electrical safety rule is to make sure the electrical equipment like machine don’t have any wet areas located near it (SafetyCulture, 2024). Make sure that all electrical lines have cable protectors to help stop people tripping over cables. Also make sure that are warning signs warning people that there could be live wires (SafetyCulture, 2024). Finally, there should be tests on equipment to make sure that aren’t any faults with the electrical equipment. If there are faults then it should be replaced or repaired. Once this has been done it should then be rechecked before the machine can be used (UK-RS, 2023). 


Chemical safety protocols 

One chemical safety protocol is to wear PPE like face masks as shown in figure 4 when using chemicals (UCSanDiego, 2023). This is stop respiratory issues from occurring. Another way to help stop respiratory issues can be done by having good ventilation systems (UCSanDiego, 2023). One final chemical safety protocol is still make sure that all the chemicals are labelled and that incompatible chemicals are kept away from each other (HSE, 2024). 

These Safety Protocols can be helped to be achieved by Control of Substances Hazardous to Health (COSHH) by it being done by the business (ECL, 2024). It will especially help with chemical safety protocols. This because COSHH helps achieve in stopping or reducing workers exposure of harmful substances like harmful chemicals (HSE, 2024). This can be done by doing a COSHH risk assessment as shown in figure 5. 
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Figure 4 – PPE - (ANBUSAFETY, 2024)
Figure 5 - COSHH Assessment Template - (HSE FILES, 2024)

A common ergonomic factor that can impact online production and how and why it is important to take these factors into account when designing a manufacturing system for electric or hybrid vehicle motors 

One common ergonomic factor that can impact online production is the workplace organisation and 5s Methodology. 

These two methods work hand in hand as the 5S helps workplace organisation occur. The 5s are sort which is get rid of anything that is not necessary (ASQ, 2024), set in order which is arrange items so that they are in the correct places & label it (ASQ, 2024), shine which is make sure that everything is clean (ASQ, 2024),  standardise make sure the first 3 section don’t fall out of shape (ASQ, 2024), sustain which is make the production method of the first for S’s a habit (ASQ, 2024). 

This will be needed when designing a manufacturing system for electric or hybrid vehicles because it can improve safety (ASQ, 2024) in the manufacturing section. This. Improvement in safety is because it will stop people being injured from tripping over items that have been left on the floor. This happens as set it in order will stop manufacturing equipment being left out on the floor. 

Another reason why it should be used for designing a manufacturing system for electric or hybrid vehicles is because there will be lower defect rate (ASQ, 2024). This is because the shine process helps stops equipment from failing which could cause the machine to the do the job wrong. This allows for an increase in motor to be made. Also, due to there being less wastage it can also lead to less costs (ASQ, 2024) because there will be less defected motors. 

Then the final reason why it should be used for designing a manufacturing system for electric or hybrid vehicles is because there will be an improved employee morale (ASQ, 2024). This is because the workplace will be tidier and more organised due to the 5S’s. This can lead to an increase in productivity of motors being made. This is due to workers working harder as they feel more valued due to the working conditions being good. This increase in productivity could lead to an increase profit as they can now sell more motors. 

Overall, this shows why the ergonomic factor of 5S’s can impact the production of designing a manufacturing system for electric or hybrid vehicle motors because it can improve safety, profit and morale just in 5 steps. 

One type of common ergonomic factor is an inefficient factory layout. This will mean the factory will not be working efficient. To fix this they could do by bringing in a lean manufacturing engineer who would tell them where they could implement new lean ideologies in the workplace through changing the factory layout. This will result in the inefficient factory layout becoming efficient. 

The suitability of the manufacturing process when considering lean principles, workplace organisation and station balance times. Annotated diagrams/images should support the written evidence.

The manufacturing process can be considered by lean principles, workplace organisation and station balance times. 

Lean Principles is used by lean manufacturing which is where they aim to minimise waste and maximise value, creating customer value and to always improve (Landau, 2024). This allows the business to see where the business could save costs because of how the lean manufacturing decides to reduce waste. It reduces waste by getting rid of anything that consumes resources which doesn’t add value from the costumer’s point of view. This is very useful because it can increase profit as costs will reduce due to less unnecessary spending on making the product. Therefore, by comparing lean manufacturing process to check the suitability of the current manufacturing process they can save a lot of money by not having as much waste. 

One of the lean principles is Kaizen which translates to continuous improvement. This is a business practice where they make small changes over time to process (Landau, 2024). Then this with lean production will allow the business to identify problems and be able to fix the problems over time via the small changes (Landau, 2024). This will help ensure customer value with the product and help reduce waste. 

Another lean principle is Value Stream Mapping (Landau, 2024). This is where a set of steps are don’t to add value for the customer during production from the start to end (Landau, 2024). The map will allow the managers to see each step to see where there are options for improvement in the production process in terms of opportunities and to reduce waste. This will allow for the process to be more efficient which could reduce production times so that the product can arrive quicker to the customer (Landau, 2024). This can increase customer satisfaction. This therefore could lead to an increase in sales/profits because they may be recommended more. 

One final lean principle that can be used by lean manufacturing is the pull system (Landau, 2024). This is where new work on products will only happen if there is customer demand. This will stop the issue of over production because there will always be someone who will buy the product (Landau, 2024). This will mean they won’t need excess storage which can save money on storage costs (Landau, 2024). However, there may be longer production times especially if demand increases of the product being made as it may take even longer to make as they have to wait for the material to arrive to make the product. 

Workplace organisation allows the business to check the suitability of the manufacturing process to see if they can make it more organised. This can be done by using the 5S’s to help see if the manufacturing process could be more organised. 

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]The 5S’s are sort which stands for eliminating anything that is not necessary (ASQ, 2024). Then there is set in order which stands for arranging items so that items are located in their ideal spots. These two S’s allow for time to be saved in manufacturing process of searching for tools.  Then there is shine which is make sure that everything is clean (ASQ, 2024). This will allow for there to be less defects in the manufacturing process due to machine being clean. So, there should be less errors by the machinery. Then there is standardise which makes sure the first 3 sections don’t fall out of shape (ASQ, 2024). This will help in ensure whoever is on the floor in the manufacturing process the time it takes will be the roughly the same due to process being standard now. The final one is sustain which is to make the production method of the S’s a habit (ASQ, 2024). This will allow the workplace being organised to be continued in the manufacturing process. This displays how the 5S’s can help check the suitability of the workplace organisation for the manufacturing process while also showing the benefits of workplace organisation through the 5S’s.  

Station Balance Times is a production technique where they try to optimise the operator/machine time so that bottlenecks don’t occur (Harrison, 2024). This allows the manufacturing process to be as efficient as possible (Harrison, 2024). So, by comparing Station Balance times to the manufacturing process for suitability it allows the business to see if they can improve their manufacturing time. As they can remove bottlenecks by station balancing times. 

Another advantage of station balance times is when checking the suitability of a manufacturing process it allows the business to maximise production capacity (Harrison, 2024). This is because there will be less downtime for the machines. However, this will only work if they can sell the stock as they don’t want to make to much stock that they can’t sell. However, if they can sell the stock like electric motors it could improve profits because they can have more sales. 
Also, station balance times will help reduce waste like the other three methods (Harrison, 2024). This is because the production lines won’t be out of balance. It can reduce waste making sure that their non-utilized employees. This will help ensure the business isn’t wasting any money in the production method. This more streamlined manufacturing process can also improve employee morale (Harrison, 2024) because the production method is no longer long and stressful. This improvement in morale can lead to high productivity (Harrison, 2024) as the business may have better staff retention rates. This means they won’t have to train new staff which could slow down the production time and increase waste. This shows how station balance times can check the suitability of the manufacturing process to see if it good, bad or ways to improve the process. 

Overall, this displays how lean principles, workplace organisation and station balance times can help check the suitability of a business’s manufacturing process.  
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