Lean Six Sigma – Assignment 2

Introduction
Lean Six sigma is a technique that is used for the aim of improving a process and eliminating waste and defects in a business’ performance. The purpose of using the Six Sigma technique is to achieve 99.9% of products defect free in a business. “The focus is on process variations and emphasis is given to customer satisfaction. Continuous process improvement with low defects is the goal of this method.” (Rastogi, 2018). This states that by improvement of process with less defects, the resulting aim of this technique it to provide customer satisfaction to customers.
Lean Six Sigma is a technique that has been developed by combining 2 separate techniques together. These techniques being Six Sigma, and lean.  The reason for this is that by using more than one tool together, you are giving yourself the opportunity to solve a larger number of problems in a business. This is why lean, and six sigma have been used together, as they have a connection, as realised by previous researchers in the 1980’s. “A combined management approach, LSS (Lean Six Sigma) amplifies the strengths and minimizes the weaknesses of both approaches when used alone” (Intrieri, n.d.). As a single method on their own, there are flaws and weaknesses in each technique, but when both used together, these weaknesses can be lessened, and the strong points of the techniques can be made greater.   
Six Sigma is built up of 5 different sections of the methodology, DMAIC. These different areas being:
· Define
· Measure
· Analyse 
· Improve
· Control
Six Sigma is a tool used in a business to assist in eliminating as many defects as possible. It is a practice first put into action by Motorola in 1986. Each of these steps are used in the 6 sigma approach when undertaking the task of eliminating defects.

Lean
Lean is a practise that is put in place, with the main goal being to eliminate any waste or ‘MUDA’ that is present/has potential to be caused in a process. There are 8 different lean techniques that are used in industry. One being Poka-Yoke. Poka-Yoke is a technique first implemented by Toyota to help improve their production system. It is used for correcting, avoiding and detecting any human errors in the workplace, with the hope to then achieve zero defects in the process. This is clear in the name as Poka translates to ‘Mistake’ and Yoke translates to ‘Avoid’. Poka-Yoke is a widely used technique in industries such as automotive.  “Should a driver exit the vehicle but fail to remove the ignition key, for example, many cars are designed with a poka-yoke that will warn the driver with an auditory alert that he has forgotten his key. To prevent the driver from accidently locking himself out” (Rouse, 2016). This example shows that this is put in place as Poka-Yoke works to prevent the next step of a process happening, until everything previously done is completed correctly. 

Lean Six Sigma
With 6 sigma being one half pf this technique, the DMAIC process is a massive part of the Lean 6 sigma practice. The first part of the process being:

Define
The define stage is the start of the technique that outlines and gives a definition of the requirements that must be met for the customers and the goals of the process. Whilst doing this, you must be able to identify issues that are occurring in the business. This allows you to focus and later elimate the issue rather than focusing on multiple problems at a time. One tool used in the define stage is a Project Charter. A project charter is used to deliver information on what’s being done, why it needs to be done and who will be involved to achieve the listed goal. Below is an example of what is included on a Project charter;
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(Swan, n.d.)


This allows employees and managers to know what they need to do and achieve and gives goals for themselves to meet by certain timescales.
Another tool used in the Define stage is the ‘SIPOC Diagram’. This diagram is used to list and plan all key aspects of the process improvement, previous to the work being done. A SIPOC Diagram is carried out by listing the:

1. Suppliers
2. Input
3. Process
4. Outputs
5. Customers
An Example of where this could be used in the workplace could be when going through the process of supplying Blast Furnace Gas to the Boilers in the Energy Generation Department to later create steam. Below is a SIPOC Diagram of how this would be presented:
	Supplier
	Input
	Process
	Output
	Customers

	 The Blast
 Furnace 
	Blast furnace gas
	1. Open isolation valves on blast furnace main
2. Open PCV to correct %
3. Open FCV to correct %
4. Turn on pilot flames
5. Put load on the boiler

	1. Heat which will then assist in steam production
	The turbines



By creating this you get a brief overview of the process which ensures that everyone has an understanding of the system that is being worked on and this then gives you the base to continue with the DMAIC tool. You can then continue as you have the important data you need which (Attard, 2014) states is:
· “When does the process begin and end?”
· “Who is affected by my project – suppliers and customers”
· “What are the inputs, outputs and key process steps?”
· “What is this project working on?”                                   
This information you have now retrieved allows you to start considering actions and solutions to be put in place to tackle to issue that is occurring or to improve production as a total. The next part of DMAIC is then:

Measure
Measurement is the phase where the current rate of performance is measured. By measuring how plant is currently performing, it will then assist in the process of getting to the root cause of waste. This allows for the scale of the issue to then be identified. This then gives us the opportunity to think of what needs to be improved. The measurement phase contains various tools that are used to assist in resolving the occurring problems. One of these tools being data collection plans. Data collection plans are simply used to collect data. A data collection plan is very useful for solving an underlying problem as it is said to be used for “Collecting both baseline data as well as data that can provide clues to root cause” (Swan, n.d.). A Data Collection plan includes instructions such as what data is being collected and if it is continuous data, a description of the data, how you will split the data (by person, time etc.), how much of this data you will be collecting and then who has the responsibility of collecting the data.
	Measure title
	Data Type
	Operational definition
	Stratification factors
	Sampling notes
	Who and how

	Cooling water flow
	continuous
	Amount of time taken for cooling water to reach its desired temperature from turning on
	By time when valve is opened
	Sample every 1˚c until the temperature is met
	Observing operator to notify time taken for temperature to rise each 1˚c



Above is an example of how a Data collection plan could be used in the Steel Industry of TATA steel. If there was an issue with temperatures of certain pieces of machinery, then you could use this tool to record the time taken for the desired temperature to be met. This would then provide you with information you needed to be able to identify if there is an issue with the cooling water in the system.
Another tool that is used in Measurement System Analysis or MSA. This tool is used to ensure that data that is being collected within the business is trustworthy and accurate. This data would be collected by a measurement system. This includes certain tools such as gauges, monitors and software’s etc. This is very important as acting upon incorrect data could result in causing issues as you are trying to resolve a problem that is not actually there. Or, it could end up with you not resolving an issue as you could not identify it due to inaccurate data. Measurement system analysis works by investigating 5 different areas of the data. These being:
· Bias - This is where it is evaluated to identify if the Average value that you are being presented with and the ‘actual value’ or the agreed standard value.
· Linearity – This is what is used to ensure that the scale of bias is consistent and does not fluctuate at different times.
· Reproducibility – This is whether or not the same approach can be taken to a task and achieve near enough the exact same outcome of the whole experiment.
· Repeatability - This is where you see the difference in results whilst undertaking the sampling in exact same conditions.
· Stability – this is how the accuracy of the system can perform over a certain period of time.
By Using these different aspects and using them once data has been collected, you can then make the final judgement on whether or not the data is reliable enough to carry on in the DMAIC process and could lead to future improvements being implicated.

Analyse
This is the phase of the Lean Six Sigma Methodology that you get to get to the root cause of the issue and the initial source of the problem. This is done with the assistance of the previous tools that you have used in the earlier steps. Without this very important step, you would not be able prevent the occurring problems and improve the production in the business. One tool that is used in this step is the fishbone diagram. The purpose of the fishbone diagram is to get the directs possible causes of an issue in a system. Its main job is explained as “being used to help employees avoid solutions that merely address the symptoms of a much larger problem.” (Rouse, 2015). Below is an example of how an Ishikawa Diagram can be used within TATA.
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Above is a fishbone diagram that could be produced if there was an issue with the cooling water system. This directly links the next tool that can be used which is the 5 why analysis. This technique is used to further get to the root cause of an issue using the results from the fishbone diagram. Below is an example of a 5 why diagram using the results from the ishikawa Diagram.

	Cooling water not working efficiently

	Why’s
	Why
	Answer

	Why no.1 
	Why is the cooling water not working as it should?
	Lack of water

	Why no.2
	Why is there a lack of water?
	Blocked filter

	Why no.3
	Why are the filters blocked?
	Dock water cages not cleaned correctly

	Why no.4
	Why are filters not cleaned correctly?
	Lack of knowledge

	Why no.5
	Why is there a lack of knowledge?
	Poor training



As you can see in the table above, an issue such as cooling water not working as it should can then link back to a problem as little as poor training. By using this technique, you are able to get to the initial cause of any issue. This now means that more money/effort can be put into the training of personnel working with the cooling water.

Improve
The improve stage is the phase that focuses on the improvement of the process. Now that you have the root causes to the issues from the previous stage, you can now use the improve stage to eliminate these root causes. This is all done by determining solutions. One tools that is used to assist in reaching the goal of this phase is the 5s visual management. This is a technique used to improve a process but also by improving the safety as it is said this later links to efficiency of work. “Cost reductions, waste elimination, zero defects, safety improvements, and accident reductions” (Broughton, n.d.). This is what the aim of this tool is set to be. There are 5 steps to be able to carry out this procedure and for it to work efficiently. These are:
· Sort - This is where items that have relevance and items that are not needed are separated and kept/eliminated.
· Set in order – This is the step where you neatly lay out and arrange tools to be able to make the use of them easier.
· Shine – This step involves you cleaning and checking for anything that could cause any problems such as contamination
· Standardise – Once the previous 3 steps have been put in place, it is then this step that is responsible for standardising this new way of working and making it the ‘norm’. This usually takes time for workers to get used to.
· Sustain – Often thought of as the hardest step, this is where the business has to keep this standard constantly throughout their work. It is where they must all learn to constantly use this 5s approach.
In TATA this could be used for various tasks. One being on a Blast Furnace Gas main. To sort, it would start with getting rid of old unneeded valves, or any dead-end mains. Then on the set-in order stage, it would include making all valves on the main available and in an appropriate order. Shine would then contain tasks such as cleaning the main inside and out to possibly prevent the buildup of particulates. Standardizing would then mean that the operators must use this approach in every task of their everyday work lives. Sustain would mean that this approach is kept through all work at a high standard.

Below is another tool that is used in the Improve stage of the DMAIC process is Failure Mode Analysis (FMEA). This tool is used to score and then prioritise which issue is causing the major issues, and which needs to be seen to or resolved more urgently. Below is an example of how this tool would be used in the TATA industry.



	
	Tripping feed pump  

	Possible effect
	Potential causes
	Severity
	Occurrence
	Detectability
	Recommended actions
	RPN
	Crit

	No water being supplied through the system
	Low oil level
	7
	7
	6
	Make a regular standard working procedure for filling oil tanks
	294
	49

	
	Low voltage
	9
	6


	8
	Regularly monitor amplitude being delivered to electric motors
	432
	54

	
	Lack of 
workers
	6
	7
	4
	Increase wages and improve
 the recruitment system
	168
	 42

	
	Overheating
	7
	        7
	          5
	Keep cooling water available
	 245
	49

	
	Low flow  
	
      8
	  
        6
	
       4
	Always keep backup features such as a king horn at standby if water is needed
	
192
	
 48



Above is a FMEA diagram for the potential causes of a feed pump tripping. By multiplying the figures of the severity of the potential cause, the occurrence and the detectability. The potential cause with the highest figure then is seen as the most serious and needs to be dealt with urgently. This figure is highlighted in red.

Control
This step is the final stage of the DMAIC where the purpose is to maintain the improvement that has been achieved. Whilst being able to physically and evidently be able to prove that the improvement is being sustained or continuously developed. One tool used in this step is mistake proofing or poke-yoke. This is a tool that ensures that no possible issues can continuously keep occurring. There are 3 steps to this tool.
· Shutdown – This is the instant stopping of a process once a failure in the system has been detected
· Control – after the shutdown phase, the control phase in in charge of prevented any process failure from occurring again.
· Warning – This is alerting the occurrence of problems in the process before it even happens.
Examples of this tool is like a monitoring cable for computers. All pins on the plugs have exact, precise places where they must fit to allow the lead to be able to function. An example of this tool in the workplace is a king horn on the line of the water system. This king horn will provide water to the system if water levels from the feed pump are low. This is error proofing as it means no problems will occur as it will allow all aspects of the system to run as usual without any upsets.
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