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The write is employed by Calsonic Kansei who manufacture vehicle cooling and heating systems.  Their main customers are Jaguar Land Rover and Nissan.  
The writer will analyse a problem which can happen during machine maintenance which could lead to Calsonic Kansei failing to meet customer orders.
The issue being considered is a reoccurring problem of mixing the wrong grade of hydraulic oil into complex machinery at his workplace (Calsonic Kansei), these machines are Injection Moulding Machines (IMM) and can cost up to £800,000 per machine. The machinery varies in age and size, the smallest having 100 tonne of closing pressure and the largest having 1000 tonne of closing pressure, the machinery is manufactured in either Austria or China.
The issue of using the incorrect oil will involve several individuals.
· The storeman who delivered the wrong oil, the flushing oil, the correct oil and then removed the contaminated oil to stores.
· The Setter or Technician who had to fill, remove the contaminated oil, clean the system, and refill the hydraulic tank.
· The Purchaser who has to replenish all the used oil.
· The Planner whose schedule has been disrupted.
· The customer who may not receive delivery on time.
· Goods inwards personnel who accept deliveries into the warehouse.
· Factory services personnel who have to arrange the safe disposal of this oil.
· The departmental manager/factory manager who have to be informed of this error.
The impact can be severe, the automotive sector practices “just in time” deliveries.  A Tier 1 supply company failing to deliver on time and stopping Jaguar Land Rover would incur fines of approximately £15,000 per minute. Calsonic Kansei would also incur costs due to time and resources wasted, lost production means a disruption to the plan which would cause a delivery delay also planned jobs scheduled behind could also be delayed. The planner would have to either use safety stocks if available or transfer the work around to other machines if capacity was available. 
Resources wasted would be Technician and Setters time in originally filling the oil tank, emptying the contaminated oil tank, flushing it through and then emptying the oil tank again before refilling. 
An investigation would be required, this team is usually a group of five people. The oil used would be triple the budget cost and would need to be environmentally disposed of store personnel would need to invest a great deal of time in transporting oil around the factory and booking oil in and out.
[bookmark: _Toc113125365]Information on identified problem, to assist with decision making process

Information was gathered to aid decision making through a variety of techniques, a team was brought together to carry out and complete a cause-and-effect diagram or as sometimes called a fishbone bone diagram due to its shape or Ishikawa diagram (Blokdyk, 2021).
The team consisted of.
· Shift Technician, would assist with contaminated oil removal, flushing through the hydraulics and cleaning out the oil tank.
· Shift Setter, this person would have the responsibility of checking and topping up oil levels.
· Store Personnel, they would be responsible in issuing the requested oil and requesting replacement stock.
· Forklift Truck (FLT) driver, this person would transport oil from the stores to the point of use or remove oil products to a designated safe compound.
· Scheduler/Planner, the person responsible for allocating work to a particular machine, they would also build in controlled time stoppages for essential maintenance.
· Production Manager, the person that has the responsibility in ensure that planned production is achieved.
· Trainer, as the name suggest, is responsible for the training and development of all employees.
This author will use the term of fishbone diagram for this assignment, this diagram is displayed in Appendix 1.  
A team was set up consisting of the above job roles, seven ribs were attached to the diagram, these being People, Cost, Training, Machinery, Productivity, Environmental and Oil Identification. This diagram will assist the team identify the different causes of the highlighted problem and ascertain the root cause.
The same team also focused on brainstorming, a mind map (Buzan, 2018) was drawn up (Appendix 2), again this was segmented into 7 sections. These being Costs, People, Productivity, Oil Identification, Environmental, Machinery and Training.  This organises information around a defined problem to be solved. No comments were dismissed for the purpose of a mind map, there are times where a flippant comment can be the key to solving an issue. This is where the focus for alternative ways to identify the oil was discussed. From these tools implemented several areas of potential improvement were identified and moved onto the evaluation stage.
[bookmark: _Toc113125366]Range of alternative solutions to the problem

Following on from the brainstorming session several solutions were proposed with the most practical listed below.

Using two different oil suppliers, one supplier for DTE46 and another for DTE68, different suppliers use different colour drums, this could solve the issue but at a cost. Oil price would increase as the company is now buying a reduced quantity from two separate suppliers, volume influences price.

Painting the oil number on the barrel, being a tier 1 automotive supplier image is very important, it must be done correctly as customer demand perfection in everything that is done. Stencils would need to be brought and time spent aligning these stencils, then how many would be required on the barrel, one, two or even four.

Painting a stripe on the barrel, see appendix 3, this would be a quicker option than using a stencil, each drum has a reinforcing rib around its circumference. That could be a guide for either masking tape or even the edge of a roller.

Training could be employed but the team did not have confidence that training alone would be enough, with turnover of staff training would never be completed frequently. Training in conjunction with a visual aid might be the way forward.

There could be a designated area painted where a specific grade of oil is stored but again this would not work as a single solution, it could only work with another considered solution.

The machine specific grade of oil could be stored directly by the machine, this could work except for increased financial requirements, space constraints and fire risks due to storing large volumes of flammable substances in the machine room.  There was not the space to hold a 205-litre drum of oil at the side of the machine, space has a value, and this must produce something. From a quantity perspective the oil held by the company would increase ten-fold.

[bookmark: _Toc113125367]Solutions to identify the most appropriate option

A non-financial grid analysis was drawn up, this can also be called a Decision Matrix (Kaczmarski, 2021) beside other names, the author will call it a grid analysis. This is a useful technique when there is no obvious or clear solution or individuals are undecided. This is a table where you list options in one column and multiply it against weighted factors (rows) which are considered important, all the rows are then added up to give a total.  Potential solutions to prevent further mixed oil issues are.

[bookmark: _Toc113125368]Grid Analysis

	Options
	Time
	Cost
	Personnel
	Equipment
	Training
	Totals

	Weights
	4
	5
	2
	3
	1
	

	Paint grade on side of drum
	2 (x4) =
8
	3 (x5) =
15
	3 (x2) =
6
	3 (x3) =
9
	2 (x1) =
2
	40

	Paint designated areas
	5 (x4) =
20
	5 (x5) =
25
	2 (x2) =
4
	3 (x3) =
9
	2 (x1) =
2
	60

	Train personnel
	5 (x4) =
20
	5 (x5) =
25
	5 (x2) =
10
	2 (x3) =
6
	5 (x1) =
5
	66

	Change oil supplier, have one for each grade
	3 (x4) =
12
	5 (x5) =
25
	2 (x2) =
4
	1 (x3) =
3
	5 (x1) =
5
	50

	Colour code oil drums (stripe)
	2 (x 4) =
8
	3 (x5) =
15
	2 (x2) =
4
	2 (x3) =
6
	1 (x1) =
1
	34

	Store specified oil next to machine
	5 (x4) =
20
	5 (x5) =
25
	3 (x2) =
6
	2 (x3) =
6
	2 (x1) =
2
	59



Weights = 1 least important.    	 5 most important
For our purposes, the lowest score is deemed the most effective overall.

[bookmark: _Toc113125369]Cost Benefit Analysis

To understand the costs associated with the oil contamination project a cost-benefit analysis (Boardman et al., 2018) will assist in understanding whether it will make sense from a business prospective to initiate the project. 
Colour Coding Drums (Option 1)
	Years
	1
	2
	3
	4
	5
	Total

	Costs in £s
	£
	£
	£
	£
	£
	£

	Paint
	300
	
	300
	
	300
	900

	Paint roller/tray
	100
	100
	100
	100
	100
	500

	Training
	500
	100
	100
	100
	100
	500

	Paint cleaner
	100
	100
	120
	100
	120
	540

	Labour
	200
	200
	200
	200
	200
	1000

	
	1200
	500
	820
	500
	820
	3440



Cost of paint = £15 per litre or £75 per 5L/tin. 		Paint roller/tray = £10.00.
Low odour white spirit = £5 litre.			 Labour is set at £30/hr.

Paint oil grade on the side of drum (Option 2)
	Years
	1
	2
	3
	4
	5
	Totals

	Cost in £s
	£
	£
	£
	£
	£
	£

	Paint
	150
	
	150
	
	150
	450

	Paint brushes
	50
	50
	75
	50
	50
	275

	Training
	500
	100
	100
	100
	100
	900

	Paint cleaner
	100
	100
	120
	100
	120
	540

	200mm stencils
	300
	
	
	300
	
	600

	Masking tape
	20
	25
	20
	25
	20
	110

	Labour
	300
	300
	300
	300
	300
	1500

	
	1420
	575
	765
	875
	740
	4375




Cost of paint = £15 per litre or £75 per 5L/tin. 		Paint brush = £5.00.
Low odour white spirit = £5 litre.			200mm stencils = £300 set.
Labour is set at £30/hr. 					Masking tape = £5 roll.

Benefit Analysis

	Years
	1
	2
	3
	4
	5
	Totals

	Benefits £s
	£
	£
	£
	£
	£
	£

	Contaminated oil
	6300
	6300
	6300
	6300
	6300
	31500

	Flushing oil
	5700
	5700
	5700
	5700
	5700
	28500

	Replacement oil
	6300
	6300
	6300
	6300
	6300
	31500

	Labour cost
	240
	240
	240
	240
	240
	1200

	Productivity
	800
	800
	800
	800
	800
	4000

	Transport
	160
	160
	160
	160
	160
	800

	Disposal cost
	450
	450
	450
	450
	450
	2250

	
	19,950
	19,950
	19,950
	19,950
	19,950
	99,750



Contaminated oil, this is oil of the wrong grade added to the original oil which has contaminating the whole contents of the oil tank.
Flushing oil is hydraulic oil of a lower viscosity than the original oil, we are not looking for quality oil here, only oil that will replace the contaminated contents. Flushing oil again comes in 1000 litre containers at £3.80 litre, the cost is £3800.
Replacement oil will be quality hydraulic oil of the correct grade. Hydraulic oil is (grade 46/68) purchased in 1000 litre containers at a cost of £4.20 a litre and will last for over five years with constant filtering and analysis. At 1000 litres this is £4200.
Productivity will be losses of production due to the machine being stopped for more than the planned time.
Transport will cover the additional cost of transporting oil around the factory, usually this would be only one journey, but due to contamination, flushing and replacement, this transport will be three times the expected cost.
Oil capacity varies by machine size, some only take 1000 litres while the larger machines take 2000 litres, for this example I have used an average of 1500 litres.
Productivity, machines generate between £80 to £120 hour, again this is size dependant so an average of £100 an hour has been used.
Labour cost is calculated an £30/hour.
Transport around site is calculated at £40 a return journey from the stores, will cover the forklift trucks driver wages and gas used to power the machine.
To remove contaminated oil, flush out, remove and fill up again takes eight hours.
Disposal cost, the company taking the contaminated oil away will charge 5p a litre, but the biggest cost is the transportation, this is used to offset transport costs, costs average £300 per 100 litres removed.


Analysis
Option 1
Benefit to cash ratio = 99750   = 28.99:1
		            3440
Net annual benefit = 19950 – 1200 = £18,750

Total annual benefit = 99,750 – 3440 = £19,262
			       5

Net annual benefit in year 1 = £18,750
Net annual benefit in year 2 = £19450
Net annual benefit in year 3 = £19130
Net annual benefit in year 4 = £19450
Net annual benefit in year 5 = £19130

Option 2
Benefit to cash ratio = 99750   = 22.8:1
		            4375

Net annual benefit = 19950 – 1420 = £18,530
Total annual benefit = 99,750 – 4375 = £19,075
			       5

Net annual benefit in year 1 = £18,530
Net annual benefit in year 2 = £19,375
Net annual benefit in year 3 = £19,185
Net annual benefit in year 4 = £19,075
Net annual benefit in year 5 = £19,210

[bookmark: _Toc113125370]Detailed plan for implementing the solution

In Appendix 4 the writer has made a Gantt Chart (Unnamed, 2021).  A Gantt chart is an invaluable tool in project management, it gives an overview of the whole project, from start to finish. The chart makes a good communication tool, everyone can see the various steps and if the plan is on track or not, if necessary, resources can be transferred to bring it back on schedule.
The team decided that the solution to the mixed hydraulic oil could be completed in eight steps, these being.
· Brainstorming, here is where the mind map was developed.
· Action plan/Delegation – this when the Gantt Chart was produced so that all stakeholders could see the steps involved, resources required and if the plan was on track or not. Deadlines are set and progress can be monitored.
· Source materials – some items may already be in the hands of the company, but it allows the purchasing department to process the purchase of items required for the project. 
· Training for staff on three Shifts, the production department operates on a 24 hour a day five days a week, any training will need to take this into account which will take longer due to the need to get the employees into the training room.
· Pilot – paint one drum, to evaluate this solution the team decided to run a pilot project to see its effectiveness in real time, if problems emerged then it could be addressed prior to full implementation.
· Monitor/Feedback, here the pilot scheme is evaluated, up to this point it has been the decision and views of a small group of people, although problem solving techniques have been employed, the biggest critics who need to embrace and accept the solution can give their candid views. They may highlight something not considered by the team, minor changes can now take place
· Roll out Plan, upon completion of the pilot with consideration given to all feedback received, minor issues made, the project can be rolled out within the department, this plan is now live and fully implemented.
· Review/Amend, now that all drums are painted and stored correctly, see if it works on a large scale, if not what and how can the implementation be adjusted.
The Gantt chart shows that the entire project from start to finish will take 35 days, the Gantt chart shows desired milestones and dates at which certain point of the project needs to achieve. If for whatever reason this plan falls behind, the Gantt chart will show where the problem is occurring, what the delay means to the completion date, what steps will be affected and where time to catch up can be gathered from. Everything is clear to see, transparent and all of the team are on the same page.
[bookmark: _Toc113125371]Communicating the plan to relevant stakeholders

Stakeholders can be employees, customers, suppliers and vendors, these people and groups take an interest in the company’s performance but not in the stock performance.
The writer has generated a Stakeholder Map in Appendix 5, this map is divided into four quadrants, for data inserted (top right) the Storeman who paints the identification on the barrel and the trainers who meets the needs of the brief are considered as key players, they must be kept satisfied and meet their needs.
Key players are regarded as the buyer along side the planner/buyer, these positions are key players and need to be managed closely. If this plan does not work then they will feel the pain by missing delivery deadlines or in the position of buyer the company may not have the materials in position to maintain delivery to the customer, internally and externally.
With the stakeholder plan the least important and informed would be the forklift truck driver, this is classed as a delivery service, that is the only function of this role.
The final bottom right section of Appendix 5 identifies people and roles that should be kept informed and show consideration to, they have very little influence on the project.
As stakeholders have been identified a comprehensive communication plan has been generated as shown below.


[bookmark: _Toc113125372]Communication Plan

	Activity/Person
	Audience
	Goals 
	Schedule
	Format
	Responsibility

	Brainstorming meeting
	All stakeholders
	Explain to the stakeholder what the issue is. Manage and set expectations
	A single one-off event, the duration is one day in the training room
	Face to face meeting, a short presentation explain issue, costs to the company and possible consequences if not addressed.
	Company Technician who is project lead.

	Action Plan
	All stakeholders
	Transfer ideas gathered in the brainstorming session into a detailed step by step plan for the team to follow.
	Project leader to prepare an action plan and to delegate actions to other leam members of departments.
	Desk based activity for team leader. Communication with other team members or departments will be made via email, texts, phone calls or face to face conversations.
	Project leader

	Trainer 
	Project leader and team to develop training plan. All employees involved with oil filling activities or transportation of oil around the factory.
	To gather required training materials and information.
To implement training to the required personnel.
	Ten days has been allocated for this activity. This includes the training of staff who work across three shifts and the sourcing, generation, and delivery.
	Face to face meeting over several days and times.
	All oil identification team members and all employees involved with using oil, filling of the machines and the transportation of oil across site.

	Storeman
	Forklift truck drivers, oil supplier, buyer.
	Will accept oil deliveries, will ask the forklift truck driver to deliver oil internally. This person will also paint the stripe around the oil barrel.
	An ongoing activity, daily and weekly.
	Face to face also by electronic means and phone calls.
	All oil identification team members and all employees involved with using oil, filling of the machines and the transportation of oil across site.

	Forklift truck driver
	Storeman department Setters
	Deliver the correct colour coded oil to the Plastics department
	As an when required
	Face to face activity
	Storeman

	Buyer
	External suppliers
	Ensures that painting materials are available as and when required. Ensures that specified oil is available.
	As and when required.
	Electronic means and phone calls.
	Procurement and vendors.

	Setter
	All stakeholders.
	To fill machines with the correct grade of oil.
	Tends to be a monthly activity unless there is leakage.
	Face to face activity.
	Alarm initiated activity.

	Technician
	Brainstorming team
	To guide the team, present the facts and to allocate tasks.
	Daily as required.


	Face to face, electronic, telephone contact.
	All team members and other stakeholders.

	Planner
Scheduler
	Plans for machine stoppages to allow for improvement work.
	Facilitates work to be carried out.
	Weekly as required.
	To face, electronic means, telephone contact.
	All team members and other stakeholders.






[bookmark: _Toc113125373]Appropriate monitoring and review techniques to ensure successful implementation of solution 

One of the techniques used for monitoring was the use of photographs, below you will see photographs of before and after. When drum of oil arrives on site from Mobil oil, they all arrive in coloured brown drums, regardless of what grade of oil they contain. The only identification given is via two paper labels glued onto the barrel.

[image: A red fire extinguisher

Description automatically generated with medium confidence]        [image: A picture containing indoor, cluttered

Description automatically generated]                 [image: A picture containing text, barrel

Description automatically generated]
Delivered oil from supplier         	      Mobil DTE 68 oil		        Mobile DTE 46 oil 

As can be seen from the above photographs, the colour coding has made a dramatic difference. As an improvement to this idea (continuous improvement plan) this was further developed with the colour coding also being painted onto the machine and oil filler cap. This is displayed in Appendix 3, the machine requiring grade 46 oil will have the drum painted with a yellow band, this yellow colour is displayed around the oil level gauge and the oil filler cap, the same areas on a machine requiring grade 68 oil will use a green colour.
A Gantt chart is shown in Appendix 4, here two opportunities for review and feedback are given, the first opportunity is given at the end of the pilot implementation period, this is a time to reflect on what has been done before full implementation. If errors or problems are encountered, then adjustments can be made. At the end of full implementation, a period of review and monitoring is given, this gives all stakeholders the opportunity to have a final say about any issues found.

Review Communication Plan
	Activity
	Audience
	Goals
	Schedule
	Format
	Responsibility

	Monitor Feedback
	All stakeholders
	To identify issued before full implementation of the project
	A ten-day window is left open to allow opinions to form with possible solution for problems encountered.
	This can either be face to face, electronic or by telephone.
	Project leader (Technician)

	Review and amend
	All stakeholders
	To identify issued before full implementation of the project
	A final 5-day window is left open to allow opinions to form with possible solution for problems encountered.

	This can either be face to face, electronic or by telephone.
	Project leader (Technician)

	Monitor oil filling mistakes
	Engineering group
	This will reveal if there are any further instances of contaminated oil
	This activity will remain active for 6 months
	This data will be collected via the company Quality system. When future errors occur a customer complaint will be generated as the Plastics department will be an internal customer
	Quality department





[bookmark: _Toc113125374]Conclusion

In conclusion this project has been a great success, as demonstrated in the Cost Benefit Analysis, each incident of wrongly added oil costs Calsonic Kansei £19,950. For an initial outlay of £1,200 the company achieves a benefit to cash ratio of 28.99:1. This mistake could happen up to twice a year at a cost of £39,900 which increases the benefit to cash ration. As well as being very cost effective this has also helped with the company’s environmental credentials with having reduced the oil waste generated.
This project was set up with as many stakeholders as possible, it was not feasible to invite external stakeholders due to Covid19. The ideas were harvested through a brainstorming session with an action plan generated shortly afterwards. A pilot trial was then carried out with a review and monitoring period where the plan could be tweaked. When everyone was satisfied, full implementation was carried out with a review session at the end to ensure that everything worked correctly. For the successful implementation of this project several tools were used. This included, Gantt chart, Communication plan, Stakeholder map, Cost benefit analysis, Brainstorming and Grid analysis. 
Following the success of this project in saving money, the company is now actively looking at other cost saving projects.


[bookmark: _Toc113125375]References

Blokdyk, G. (2021). Ishikawa Diagram A Complete Guide - 2020 Edition: 5STARcooks.
Boardman, A. E., Greenberg, D. H., Vining, A. R. and Weimer, D. L. (2018). Cost-Benefit Analysis: Concepts and Practice (5th ed).  Cambridge University Press.
Buzan, T. (2018). Mind Map Mastery: Watkins Media Limited.
Kaczmarski, B. (2021). Decision Matrix: Day Flow Series. Independently published.
Untamed, F. [Florida Untamed]. (2022, August 31). Excel Gantt Chart Tutorial - 2022 - How to Make a Gantt Chart in Microsoft Excel 365 [Video]. YouTube.  Excel Gantt Chart Tutorial - 2022 - How to Make a Gantt Chart in Microsoft Excel 365 - YouTube










[bookmark: _Toc113125376]Appendix 1 – Fishbone Diagram
[image: Diagram

Description automatically generated]
[bookmark: _Toc113125377]Appendix 2 – Mindmap
[image: ]


[bookmark: _Toc113125378]Appendix 3 - Photographs
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[bookmark: _Toc113125379]Appendix 4 – Gantt Chart
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[bookmark: _Toc113125381]Appendix 6 - Oil Filling Flowchart
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