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1.0 Project proposal introduction.
The project proposal is a specific product only produced within the Calsonic Kansei Llanelli (CKLL) Heat Exchange facility. Calsonic Kansei has Heat Exchange facilities throughout the World, in Europe alone there are two facilities, one in Romania and the one in Llanelli which the project is primarily focused on.
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Figure 1: CKLL Aerial photo, highlighting areas of the site.
The product causing significant downtime and stoppages is namely a condenser header, which is part of the condenser product used in the air conditioning systems within the automotive sector. The material moves through several production areas during the manufacturing of the condenser header, prior to being built into a condenser product within Line Four Core Building area (Williams, 2018).
1.1  Calsonic Kansei Global header and CKLL header process.
The project activity will take place within the Components area, an overview of the process to manufacture a condenser can be seen below:
[image: ]
Figure 2: Illustrates a simplified flow of the condenser header through to the dispatch office.

1.2 Calsonic global standard and CKLL standard header.
In Calsonic Kansei all products are the same common standard throughout all operations, which is a key benefit for Global suppliers. Naturally this reduces Research and Development, enabling common machines, tooling, Standard Operating Sheets (SOS) throughout Calsonic Kansei. 
The global condenser header is named as “The Split Header Condenser” which is a two piece header that are brazed together. However the condenser header within CKLL is a tube produced on the header mill, therefore completely different to the split header condenser.
The Split Header Condenser (Calsonic standard):[image: \\s-ds1\userprofiles\ceu602846\CKLL\FY18\HR\Training\FY18_University\IMG_1839.JPG]
Figure 3: Illustrates a picture of the Calsonic Kansei global standard of a split header.
Calsonic Kansei Standard process to manufacture a condenser header, there are three processes to manufacture these headers. 
[image: ]
Figure 4: The process involved to make a split header design. (Williams 2018)
The CKLL Header Condenser (CKLL standard, from a tube):-
[image: \\s-ds1\userprofiles\ceu602846\CKLL\FY18\HR\Training\FY18_University\IMG_1838.JPG]
Figure 5: Illustrates a picture of a header in CKLL.
The process in CKLL to manufacture a condenser header is a complex series of processes within the components area, involving in total up to ten different processes:
[image: ]
Figure 6: The process involved to make a header in CKLL.
[bookmark: _Toc528600630]The reality is CKLL standard header is far more complicated than the Calsonic Global Standard header. All of these processes have Work In Progress (WIP) and scrap, therefore the cost and efficiency of the CKLL part is far away from the global standard. However CKLL adopted the less efficient method, to minimise investment in new high technology equipment (Williams, 2018).
[bookmark: _Toc528600631]
2.0 Project Relevance.
CKLL is a seventy five year old site that has members who have served CKLL for more than 40 years; naturally this is very positive considering the experience and knowledge that employees will have gained. In addition to great experience there are also bad habits that have been cultured over the years, CKLL have suffered with a poor culture on not completing 5S for machinery at End Of Production (EOP). This has created a long list of service products with no clear defined agreement to change from mass production machinery, with a high demand to low production machinery for service products. Therefore CKLL production floor has many old machines that are only required for service which is typically low volume, these machines are located in high value footprint, for example close to the furnace. When new machinery and equipment is purchased, these ideally should be in the high value footprint area but the reality is they are not and are located in low value footprint areas (Williams, 2018).
Reviewing the illustration on figure thirteen shows the components area and the material flow, is completely chaotic moving up and down the facility. The layout in this area of CKLL had had no consideration of material flow. Any new equipment or machinery has been placed where there was a space or an old machine removed, with no consideration of where material is coming from or where the material needs to move to the next process (Norman, 2018).
Material flow is one of the key aspects influencing productivity and efficiency. Logistics and Supply Chain Management (SCM) is relatively a new concept, with not that many professionals within the automotive industry. Frazelle (2001) emphasizes this by stating that: 
“Most U.S. corporations spend between eight percent and fifteen percent of sales revenue on logistics activities. Logistics is being recognized as perhaps the last frontier for major corporations to significantly increase shareholder and customer value” (Frazelle, 2001, p.2).




2.1 Business reason.
The operation within CKLL in some aspects is firmly stuck in the past considering the evolution of the facility, which is dated and the past teams have not been taken care of  the facility (Miers, 2018). There has been little consideration for improvements or new equipment and machinery, as the plant was ear marked for closure in 2008. However the team managed to expand business further thus increasing the turnover on the positive side saving CKLL (Miers, 2018).  On winning new business that requires new machines and equipment are brought in with minimum cost, resulting in some areas of CKLL being poorly laid out impacting efficiency. A good example of this is the Non Calsonic Standard header within CKLL was to minimise investment, of the high cost Calsonic Standard condenser line. Resulting in making a nonstandard header part which is more complex and expensive to manufacture. CKLL needs to be realigned with the twentieth century, key areas that needs to be improved or enhanced are:-
· Improve CKLL Cleanliness & Organisation. 
· Minimise the material movement/flow throughout the components area.
· Minimise WIP thus reducing inventory.
· Minimise non planned change overs thus improving OEE.
· Minimise machines breakdowns thus improving OEE.
· Minimise internal defects, minimizing costs.
· Ensure we have the right product in the right place at the right time.
· Ultimately minimise waste and maximize profit.
All these activities will ensure longevity of CKLL and bring back CKLL into today’s methods and technology.  Direct costs that impacted CKLL bottom line 2017:
1) Downtime loss on CB8 2017, are as follow:-
[image: ]
2) Cost to of scrap within 2017 FY, are as follows:-
[image: ]
Therefore a total direct cost of £481,853 in FY17, this is not considering the cost to remanufacture the parts. Additionally, there are intangible costs of such as reordering the material, warehouse additional costs, increased product lead-time, diminished reputation of Calsonic Kansei. 
However the main threat is the cost, for stopping our customer. If CKLL stop JLR the cost is XXX, which would damage CKLL financial result, threaten the chance of winning new business!   












3.0 Aim’s and Objective’s.
Fundamentally the main aim and objective of this proposed project, is to minimise stoppages and downtime enabling the team to improve efficiency and productivity within CKLL manufacturing areas, thus providing an improved profit and longevity for CKLL
Objectives of this project proposal:
1) Define / understand what are the reasons for the stoppages and downtime within the core building area.


2) Measure all the stoppages and downtime within the core building area.


3) Analyse the current material flow and identify what the bottlenecks within the components area.

4) Improve the operation to minimise stoppages and downtime thus maximizing efficiency and productivity.

5) Control each process ensuring there are no stoppages by:

a. Ensure material flow is smooth.
b. Minimise Work In Progress (WIP)
c. Introduce control measures that will ensure this does not fall down.





4.0 Literature review:
To ensure a clear understanding of the main activities within the proposed project, it is necessary to analyse the relevant literature covering the key topic which is Six Sigma Methodology. Pyzdek and Keller (2012) state that “Six Sigma is a rigorous, focused and highly effective implementation of proven quality principles and technique’s”. (Pyzdek and Keller 2014, p. 3). Ette (2005) supports this by commenting how “The immediate goal of Six Sigma is defect reduction. Reduced defects lead to yield improvements; higher yields improve customer satisfaction. Six Sigma is a tool set, not a management system” (Ette, 2005). Six Sigma is used throughout the World not only in the manufacturing industry but in multiple industries. Ranging from, healthcare, software, service, financial and defence industry (Sharma, 2010). 

Firstly, Total Quality Management and continuous improvement trace back to Walter Shewhart in 1924. Dr Shewhart was also one of  W. Edwards Deming's teachers,  (Skymark, 2018). Deming has been credited to have developed the PDCA (Plan, Do, Check & Act) or the PDSA (Plan, Do, Study & Act) this process is repeated until the concern has been resolve (I Six Sigma, 2018) Deming was posted to Japan after World War Two where he worked with Kaoru Ishikawa on Total Quality Management (TQM) (Pyzdek and Keller, 2014,  pp.438-439). Ishikawa San is most known for the Ishikawa diagram, also called the Fishbone diagram or The Cause and Effect Diagram. (Pyzdek and Keller, 2014, pp. 438-439). The key point of the Ishikawa diagram was based on Total Quality Management (TQM) enabling a business to pinpoint the root cause of the problem. Failure to find the real root cause will allow the problem to re-appear time and time again. Both Ishikawa and Dr. Deming use this diagram as one the first tools in the quality management process. Ishikawa san encouraged the "bottom up" philosophy (Skymark, 2018) where the shop floor is encouraged to raise concerns as they are working in the “Genba” (where the actual issue is happening, in manufacturing terms the shop floor). Ishikawa expanded Deming's four steps (PDCA) into the six, Determine goals and targets, Determine methods of reaching goals, Engage in education and training, Implement work, Check the effects of implementation, and Take appropriate action (Skymark, 2018). Moreover, Mr Bill Smith the founder of Six Sigma quickly demonstrated the power of establishing common metrics, setting outrageous goals, and applying analytical rigor to achieve those goals. In order to spread the skills and knowledge required to support this approach across the corporation, Motorola University was created (Adina-Petru and Roxana, 2014). 
Six Sigma aided Motorola to be the first company to receive the Malcolm Baldridge National Quality Award in the year 1987, just a year after initiating the Six Sigma concept (Skymark, 2018). Therefore, Bill Smith, Dr. Shewhart, Dr. Deming and Ishikawa san have a significant contribution towards Total Quality Management and Six Sigma Methodology. The key point is they all have a common theme continuous improvement, ensuring the successful future of the companies that adopted this Six Sigma methodology (Skymark, 2018). Additionally, Motorola may be named as the founders of Six Sigma, however they were not the company that expanded Six Sigma. Allied Signal (1993), General Electric (1995), Honeywell (1998) and Ford (2000) were the main drivers of Six Sigma (Quality Gurus, 2018). The company with the most significant impact was General Electric as their CEO Jack Welch drove this, if members did not have a Six Sigma such as a  Green or Black belt they would not progress their career (Quality Gurus, 2018). 

“Six Sigma rose to prominence when they won the Malcolm Baldridge, National Quality award in 1987. Motorola success considering productivities improvements and the financial success spurned many to follow the same strategy, such as, Allied Signal & General Electric”. (Ette, 2005, p13)
Although Ben Smith claims Six Sigma is the right process other such as D. H. Stamatis in his opinion, Six Sigma is not the right direction (Quality Digest, 2018). He states it is nothing new and is just an old appraisal methodology that focuses on problems after they have already occurred, claiming it is not a revolutionary concept, purely a marketing ploy which allows consultants to profit from (Quality Digest, 2018). He argued the need to install quality in to the planning and drive quality throughout the organization, suggesting that quality needs to be integrated into the product design, not to create a monitoring system on the shop floor (Quality Digest, 2018). 

Nevertheless, there are numerous companies that have highlighted the positive impact that Six Stigma has had. Firstly, Motorola members have quoted that they have saved approximately 16 Billion US Dollars since 1987, by embracing Six Sigma Methodology (Skymark, 2018). Motorola also utilsed Six Sigma on the design and manufacturing of their pagers. This enabled Motorola to reduce their production lead time from eighteen months to seventy two minutes (Ette et al. 2005, p.9). This enabled them to reduce their price from $1500 to $200 in the early 1990’s (Ette et al. 2005, p.9). The automotive giant Ford also adopted the Six Sigma methodology including the Advanced Product Quality Planning (APQP), problem solving SPC. Stamatis claimed the APQP was superior to Six Sigma, suggesting the major contributing factor to success was the organisation (Quality Digest, 2018). 

A.M. Schneiderman, acknowledges that variation reduction improves an organisations operation, however critises Six Sigma strongly stating he personally does not like Six Sigma (Schneiderman, 2000). He also claims Six Sigma is too complex and that it is a poor metric (Schneiderman, 2000). Questioning companies that have stated significant savings from Six Sigma are not real. He also argues that Six Sigma is a marketing ploy enabling consultants to overcharge on their activites (Schneiderman, 2000). Schneiderman questions the originality of Six Sigma, stating 

“Bottom line: as far as the 6s metric is concerned, forget it.  Calculate defects and defect rates, along with their underlying variable data, but don't bother trying to convert them to an arbitrary sigma value”. (Schneiderman, 2000)

Lastly, The General Electric CEO Jack Welch, claimed since the implementation of Six Sigma by 1998 GE had generated 750 Million US Dollars and by 1999 was expecting savings of 1.5 Billion USD (Ette et al. 2005). As Six Sigma is a powerful tool if all members are committed and the right project is selected, if this occurs then there is a chance to fail or not achieve the full potential. Typically there are two approaches, (1) Top down, where the top management decide the project. (2) Bottom up where the production manager decides the project. The main factor of the Six Sigma project focuses on processes and Critical To Quality (CTQ). (Sharma, 2010, p.2) 














5.0 Constraints and Resource Requirements.
Being a tier one supplier, CKLL are constantly looking for cost saving opportunities, improvements in efficiency and managing the operation with no spare manning for these cost saving activities. This activity is called Monozukuri Total Cost Reduction (MTCR), in other organsation may call the same activity as Cost Down Value Analysis (CDVA) (Miers, 2018).
The revenue of CKLL has reduced over the last few years and will continue reducing until 2019 where CKLL have a stream of new business which will increase revenue over the next years. Naturally this will be a significant drain on CKLL’s resources, as the team will need to manage the current operation, develop, installation and commission as the new equipment/machinery for the new business won by CKLL:-
· New condenser line for JLR, based on Calsonic standard and not CKLL standard.
· New battery cooler line for JLR, this is new technology to both JLR and Calsonic Kansei.
· New core builders for JLR and Nissan totaling to 5 new machines.
Due to CKLL’s financial condition they will not be increasing headcount drastically; CKLL have a plan to employ 3 additional engineers to focus on development, installation and commissioning this new equipment/machinery.
To run this project CKLL will be utilising the current team they have, there will probably be no financial backing as all investment will be used on the equipment or/machinery. However CKLL’s management team acknowledges the importance of a Lean Manufacturing Facility, therefore CKLL will all be pulling together as one team (Miers, 2018).



5.1 Timeline
[image: ]











6.0 Methodology/Main Activities involved in the project
Calsonic Kansei, utilises a system called V UP (Calsonic Kansei, 2018)  which is simlar to Six Sigma methodology. There are two activities within the V UP, the V Best is simlar to a Six Sigma Green belt activity and the V Pilot being simlar to a Black Belt activity. 
Some employees in CKLL have attained the Green Belt Six Sigma methodology, this training was unique in some aspect, as a team the employees were able to have fun utilising a catapult firing balls across a room aiming at a common target. The key objective unknowing to most, was to reduce variation. In reducing variation in the process involed firing the ball from the catapault, witnessing the significant improvments on how many times the target was hit and how there was a reduction of the area illustraing a capable process.
According to Keller:
“Sigma (Ϭ) a the greek letter used by statisticians to denote the standard deviation for a set of data. The standard deviation provides and estimate of the variation in a set of measured data. A stated sigma level, such as Six Sigma, is used how to describe how well the process variationmeets the customer’s requirements. ”  (Keller, 2011, p3) 
Sigma is simply an item used in businesses to measure the performance of companies throughout the world in multple facilities and over multiple different industries recognise Six Sigma. A company running Siz Sigma would expect defects ot 3.4 Parts Per Million (PPM) or Defects Per Million Opportunities (DPMO) (Keller, 2011, p5) The majority of companyies with a TQM or equilavent system are operating to a sigma level of 3Ϭ - 4Ϭ level, is determined as a successful company (Keller, 2011, p5) 
Companies varying from 1Ϭ – 6Ϭ level would expect to have the following defects:-
1Ϭ level would expect to have 697,672PPM.
2Ϭ  level would expect to have 308,770PPM.
3Ϭ  level would expect to have 66,811PPM.
4Ϭ  level would expect to have 6,210PPM..
5Ϭ  level would expect to have 233PPM.
6Ϭ  level would expect to have 3.4PPM.
6Ϭ level would be excellent for any organistion. The reality is there are not many facilites running to 6Ϭ throughout all industries.Within Six Sigma methodology, there are many tools to drive improvments however in my opinion a key one is DMAIC which is an acronym of  Define, Measure, Analyse, Improve  & Control.

                           [image: http://www.riskpro.in/files/six_sigma.jpg]

Figure 7: Illustration of Define, Measure, Analyse, Improve and Control (DMAIC).
.(Pyzdek and Keller, 2014, p.4)

Considering the restrictions of funding within CKLL, the project proposal will follow the utilisation of the DMAIC tool in order to ensure CKLL follow a clear process logically and have a team working on this with their current activity.

6.1 Define.
The main objective of this phase is to establish what the actual problem is, improvement opportunity, ensure the Voice of Customer (VOC) is clear, create a clear project charter, establish a clear team, timline, objectives and make a clear goal.
[image: ]
Figure 8: Illustration of CKLL Project Charter.



6.2 Measure.
The main objective of this phase is to gather all the relevant data enabling the team to proceed with the project. The data collected is required for key processes to gather quantitive information this will enable the team to understand what are the critical areas where CKLL need to act on.
1) Original Equipment Efficiency (OEE) data
The need to clarify what machine is running below the target OEE, within the core bulding area the target being 80%? 
· World class, 85% OEE. (OEE, 2018)
Fnancial year 2017 OEE on CB8 was 64%.

2) Machine stoppages / downtime: 
The need to collate data to understand  how much and why there are stoppages / downtime.
The Pie diagram, illustrates the ratio of Non Mechanical (Not machine related issues)  and Mechanical. (Pure machine issues) [image: ]
Figure 9: Illustration of a Pie chart considering the split of Total Machine Breakdown and the Total of the Non Mechanical Breakdowns.
	[image: ]
Figure 10: Illustration of the CB8 downtime and how many shifts have been lost.

[image: ]

Figure 11: Illustration of the CB8 downtime and how many shifts have been lost.
6.3 Analyse.
The main objective of this phase is analyse the data clarify enabling to determine the root cause, and start to consider potential corrective actions. 
[image: ]
Figure 12: Illustration of a Ishikawa, Fishbone or Cause and Effect Diagram for production stoppages.
Brainstorming sessions were conducted to identify the main critical factor of production stoppages. Several causes of production stoppages are highlighted:-
· Machine breakdown. (Mechanical)
· Missing material or poor quality of the material. (Non Mechanical)
· Environmental, material flow. (Non Mechanical)



CKLL Header, Llanelli material flow.
[image: ]Nissan header flow

 [image: ]JLR header flow

Figure 13: Illustrates the material flow for both Nissan and JLR header’s production.
(Norman, 2018)
6.4 Improve.

The main objective of this phase is to brainstorm all causes and putting actions into place, these need top have clear ownership and timing details. 

	No
	Priority
	What
	Who
	When

	1
	1
	Determine reason for mechanical breakdowns.
	AH
	Wk 48

	2
	3
	Review spare parts control within the maintenance department.
	DJ
	Wk 47

	3
	4
	Create a shadow board for CB8. 
	DJ
	Wk 50

	4
	2
	Quantify how many changeovers that are not planned.
	BW
	Wk 46

	5
	2
	Determine reason non planned changeovers.
	BW
	Wk 48

	6
	3
	Why are we running out of clamps.
	BJ
	Wk47

	7
	3
	Why are we running out of headers.
	BJ
	Wk46

	8
	1
	Review material flow within Components area
	SN
	Wk44

	9
	2
	Make counterproposal for material flow
	LW
	Wk 47

	10
	1
	Why has Kanban failed.
	LW
	Wk 45

	11
	2
	Why are we having a high fallout on headers on line 4 furnace.
	TM
	Wk46

	12
	2
	Why are we having a high fallout on components section.
	TM
	Wk 45



Figure 14: Illustration of a typical action plan.

Ensure there a regular review and actions are chased on a daily basis, on making these there may be another level of actions hseets for each department. These also need to be reviewed and fed back into the master action plan.






6.5 Control.
The main objective of this phase is to ensure the actions are preventing re-occurrence,  monitor key process externally or internally, ensure processes are robust, ensure standard observation sheets (SOS) have been updated and are followed completely. Its crucial the controls in place are not deviated and the team maintains this.
This stage may be complete or it may continue and return to the start of DMAIC cycle, and re-start the same process again. If not required then its time to thank the team involved and discuss what is the next project. 
The project report would be generated and communicated throughout the organisation. This is key as the team driving the activity sees real recognition which boost moral amd makes the team confident and stronger.
Confidence is good, but control is better! (Miers, 2018) 
‘Shewhart (1931) through an experiment showed that all the data obtained from 25
samples of 4 observations per sample were within 3 standard deviations from the Mean.’ (Khorramshahgol, 1999)
[image: ]

Figure 15: Illustration of Dr Walter Shewhart. (Khorramshahgol, 1999)
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Scrap costs

Cost of condenser £39.21
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mean. Based on Shewhart’s experiment, even if the data were drawn from normal,
uniform, or triangular distributions, the above property still existed. As stated by
Shewhart (1931), “In each case all of the points are within the limits as we should
expect them to be under the controlled conditions supposed to exist in drawing these
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